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MESSAGE

Bangladesh has made tremendous progress In the fight against Vaccine Preventable
Diseases (VPDs) over the |ast decades. The country has been certified as polio free by the
World Health Organization. The number of deaths due to other VPDs has also notably
reduced to one digit, even zero. Such remarkable success shows that the country is on
track as it envisages to protect all eligible beneficiaries from VPDs.

Attaining zero cases of VPDs or public health elimination, and zero deaths due to VPDs will
take efforts beyond business-as-usual, and surveillance is pivotal for it. This manual
underlines the strategies and guidelines regarding VPDs surveillance.

Robust surveillance and M&E will continue to be emphasized as one of the core
interventions Iin Expanded Programme on Immunization (EPI). Use of surveillance data is
the key to the program and all levels especially the local level, will need te be responsive
to VPDs data. A strang surveillance system may determine which areas or population
groups are most affected by VPDs and determines whether the programme is performing
as expected or not.

There is substantial investment in vaccinating eligible population, in collecting VPD data;
but without a commensurate Investment in analyzing the data for planning and action- it
is unlikely to yield significant returns. This manual will guide the programme in doing it
efficiently.

| congratulate the Expanded Programme on Immunization for updating the surveillance
manual together with various stakeholders, partners, national and international experts.
| would like to take this opportunity to applaud the World Health Organization,
Bangladesh for their overall technical assistance in updating and publishing the 4th
edition of the manual. Finally, | cenvey my heartfelt thanks to all who are engaged In
providing immunization services including surveillance to save the life of thousands of
children from vaccine preventable diseases.

a\
Professor Dr. Abul Basher Mohammad Khurshid Alam
Director General

Directorate General of Health Services
Mohakhali, Dhaka 1212
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FOREWORD

Immunization is one of the most cost-effective public health interventions for protecting
individuals and the public. The Expanded Programme on Immunization (EPI) is very
successful in Bangladesh. The Government of Bangladesh envisages to protect all eligible
beneficiaries from Vaccine Preventable Diseases (VPDs). For it, surveillance is
fundamental to program planning and implementation and is a crucial factor for
accelerating progress.

Surveillance activity in EPI for VPDs started in 1995 with case-based Acute Flaccid Paralysis
(AFP) surveillance for Pollo eradication. After that, some more diseases and issues have
been incorporated for surveillance including Neonatal Tetanus (NT), Measles, Congenital
Rubella Syndrome (CRS), Acute Encephalitis Syndrome (AES) with the goal to eliminate
and control. Additionally, other VPDs under national EPI are reported on a weekly basis
fram all government health facilities and major private facilities.

The current edition of this surveillance manual is a2 product of extensive consultations of
documents, inputs from different stakeholders, and reviewed by renowned experts. It
highlights Bangladesh context and focuses some critical activities by indicators.

Effective surveillance is critical specially to determine which areas or population groups
are most affected by VPDs, where vaccination and other relevant services are inadequate,
so that resources can be targeted to the populatons and areas most in need. Data on
changes in VPD incidence and mortality are also needed to determine whether it is
performing as expected or whether adjustments in the scale or blend of interventions are
required.

| sincerely hope that managers at all levels and other personnel both in government and
non-government organizations will responsively read this manual and will follow the
guidelines in enhancing EPI and VPD surveillance in the country.

Dr. Mohammed Nizam Uddin
Directer and Line Director, MNC&AH
DGHS, Mohakhali, Dhaka 1212



PREFACE

The Expanded Programme on Immunization (EP!) is one of the most successful programmes
in Bangladesh, and surveillance is fundamental to its planning and implementation. Presently,
the programme has been providing vaccine against 10 diseases by reaching the community
through fixed and outreach sites and implementing facility and community-based
surveillance for Vaccine Preventable Diseases (VPDs).

To guide the program in enhancing VPD surveillance, this manual was first developed in 1997
though the country started surveillance activity in EPI for VPDs in 1995 with Acute Flaccid
Paralysis (AFP) surveillance for Polio eradication. This manual is for indicator-based
surveillance with following key contents:

Surveillance network

Case definition

= (Case investigation, sample collection, storage, and transportation for laboratory
confirmation

Public health measure for diseases with specific programmatic geal (i.e., eradication,
elimination)

The manual is designed as a practical guide for health staff to implement surveillance
activities at the central and peripheral levels. The primary target audiences for this manual
are government health staffs and partners involved in the implementation of VPD
surveillance and pregrammatic maonitoring and evaluation (M&E). Maoreover, the use of the
manual will help in identifying areas and populations groups most affected by VPDs, setting
up effective interventions and providing information about trend and distribution of VPD
cases and deaths.

Precise epidemiological intelligence drives smart strategic decisions and helps in ensuring
that the interventions are targeted and tailored to specific localities and populations. |
sincerely hope that the EP! programme will get a good guidance through this manual to
enhance VPD surveillance in the country, ultimately to protect all eligible beneficlaries from
Vaccine Preventable Diseases.

| would like to convey my heartfelt thanks to all who are engaged in providing immunization
services and saving the life of thousands of children from vaccine preventable diseases. |
would like to take this opportunity to applaud the World Health Organization, Bangladesh for
their technical assistance in updating and publishing this edition of the manual.

R Abdullah Al Murad

Programme Manager

Expanded Programme on Immunization (EPI)
MMNC&AH, DGHS, Mohakhali, Dhaka 1212
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1. Introduction

11 Disease Surveillance: General Concept

Disease surveillance may be defined as ongoing collection ond analysis of information about
cases of a disease as a basis for planning, implementing and evaluating disease prevention and
control activities. The type of information collected by disease surveillance consists of
descriptive epidemialogic categaries of time (date of symptom anset), place (where infected)
and person (age, sex, vaccination status, mortality ete.).

Disease surveillance may be active or passive. Surveillance is active when a designated official
callects data from individuals or registers, loghooks, medical records, ete. Surveillance is
passive when data are sent from designated individuals or facilities,

Disease surveillance may be facility-based or community-based. Facility-based disease
surveillance refers to the collection of data (actively or passively) from fixed sites.
Community-based disease surveillance refers to collection of data from individuals in the
community rather than from fixed facilities.

Disease surveillance data may be aggregate or case based. Aggregate disease surveillance
reports represent sum of number of cases presented by one or more attributes (place, age
group, vaccination status etc.). Case-hased disease surveillanice refers to collection and
managament of data of individual cases, usually using case investigation form for each case.

12 Objectives of Acute Flaecid Paralysis (AFP) and Vaccine Preventable Diseases (VPDs)
Surveillanes
The objectives of AFP and VPDs surveillance are to:
+  (Characterize epidemiology and measure burden of vaccine preventable diseases.

+ Detect and investigate outbreak and take immediate actions for preventing additional
cases or deaths during outbreaks of any vaccine preventable disease.

s  Help public health officials at the upazila, district, municipality, city corporation,
division and national level to develop more effective strategies to prevent diseases.

*  Measure the impact of vaccination programme.
+ ldentify high risk population and areas.
* |dentify problems in service delivery (e.g. sub-patent vaccine, adverse event).
s  Measure the impact of specific heailth interventions and determine if a particular
disease prevention strategy is effective (e.g. supplementary vaccination campaigns).
i3 AFP and VPDs Surveillance System in Bangladesh

Expanded Programme on Immunization (EPI) is assigned for management of AFP and VPDs
surveillance systerm in Bangladesh. The diseases under surveillance are Polio {any age), AFP (<15
years), AES (any age), Neonatal Tetanus (<28 days), Tetanus {any age after neonatal period),
Measles (any age), CRS (Congenital Rubella Syndrome, any infant less than 1 year of age),
Diphtheria (any age), Pertussis {any age) and Tuberculosis (< 5 years).
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AFP and VPDs are reported from static health fadlities on weekly basis using ‘AFP and EPI
Diseases Weekly Line Listing Form for Hospitals and Upazila Health Complexes’ (Annexure 02).
Designated health facilities send weekly passive reports to Civil Surgeons/Chief Health Officers,
Civil Surgeons and Chief Health Officers of all districts and City Corparations send the
tompilation of passive reports to the EPI HQL If no cases of AFP and VPD are found, then report
indicating “ZERO" is sent. Currently 792 health facilities are under passive surveillance.

In addition to passive reporting, weekly active surveillance is conducted for AFP, AES, Measles,
Meonatal Tetanus and CRS in major hospitals. Currently 167 major hospitals are under active
survaillance.

1.3.1 Disease Surveillance Focal Person (DSFP)

The local health official responsible for disease surveillance activities is called the Disease
Surveillance Focal Person (DSFP). The DSFP is the Civil Surgeon (CS) for district, Chief Health
officer (CHO) for City Corporation, Upazila Health & Family Planning Officer (UH&FPO) for
Upazila and Municipal Medical Officer (MMO) for Municipality. If MMO post is lying vacant then
UHE&FPO of respective Upazila acts as DSFP for that municipality.

The DSFP is responsible for managing all disease surveillance activities in his/her assigned
geographic area. The surveillance activitias include:

* Meonitoring and ensuring weekly passive surveillance far AFP, Measles/Rubella, CRS,
MNeonatal Tetanus, AES, Tetanus after neonatal period, Diphtheria, Pertussis,
Tuberculosis under 5 years.

e  Manitoring and ensuring weekly active surveillance for AFP, Measles/Rubells, CRS,
MNeonatal Tetanus and AES.

*  Ensuring timely investigation of and response to AFP, Measles/Rubella, CR5, NT and AES
cases and suspected outbreaks of Measles or other EPI disease, as and when requirad
and as decided by the programme.

s  Ensuring that all data from cases and outbreasks are properly collected, compiled,
analyzed and interpreted for appropriate local action.

» Ensuring that data of passive surveillance, case investigation and autbreak
investigation are farwarded timely to EPI HQ through proper channel.

1.3.2 Local Surveillance Officer (LS0)

To assist DSFP in carrying out his/her surveillance responsibilities. DSFP should designate Local
Surveillance Officer (LSO) wha would be specifically responsible for implementing surveillance
activities including case investigation, outbreak investigation, outbreak/case response
immunization and report to DSFP.
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Table 1: List of DS5FPs and LSOs
Location DSFP LSO
District Civil Surgeon Medical Officer-CS (MOCS)
Health Officer/ Assistant Health -

City Corporation Chief Health Officer Officers/ Zonal Medical Offices
Upazila UH&FPO MO-DC/ MO-MCH
Municipalities with medical Municipal Medical

officers Officer Municipal Medical Officer

Other municipalities where Respective

MO-DC/ MO-MCH of UHC
MMO post vacant UH&FPO o

1.2.3 Hospital Surveillance Officer (HSO)

To facilitate and coordinate passive reporting of AFP & VPD cases, carry out investigation and
ather surveillance activities in Hospitals, Hospital Surveillance Officer (HSO) should be
designated by the Director/ Superintendent of the Hospital. H50 is responsible for managing
surveillance system within the hospital and for preparing and submitting ‘AFP and EP| Diseases
Weekly Line Listing Form for Hospitals and Upazila Health Complexes’ (Annexure 02} to DSFP.
For case-based surveillance HSO is responsible for notification, initiate case invastigation, ensure
sample collection, storage and sending of specimen to the designated National Laboratory
{specimens of AFP, suspected Measles, suspected/clinically confirmed CRS case to National Polio
and Measles Laboratory (NPML) and specimens of AES case to Institute of Epidemioclogy, Disease
Control and Research (IEDCR).

1.3.4 Sorveillance and Immunization Medical Officer (SIMO)

WHO Bangladesh has assigned Surveillance & Immunization Medical Officer {SIMO) and
Divisional Coordinators (NPO EPI DC) in district and division respectively to work in close
collaboration with GoB counterpart to support surveillance activities at field level.

Surveillance & Immunization Medical Officers’ (SIMOs) responsibilities:
* Provide technical assistance to local health autheorities in coordinating AFP and VPDs
surveillance activities.
* Provide technical assistance to ensure timeliness and completeness of reporting.

s Facilitate investigation and re-investigation (where applicable) of AFP and immediately
reportable VPD cases that requires either laboratory confirmation ar community level
response or both activities.

o Provide necessary orientstion to relevant personnel to establish/ strengthen
surveillance network.

e (Coordinate activities for timely collection and transportation of specimens.
¢ Provide technical assistance in casef/outbreak respanse activities,
e Analysis and feedback of surveillance data.

==
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SIMOs are primarily responsible for providing technical support, supervise and monitor entire
process of surveillance.

1.3.5 Role of Hospital Physician

All physicians of facilities should immediately notify any suspected AFP, Measles, CRS, NT and
AES cases to H50 and DSFP ar SIMO. All suspected measles, CRS, NT and AES cases while visiting
the hospitals are to be investigated by attending physicians. H50 should facilitate investigation
and sample collection of AFP, , Measles, CRS and AES cases. All Diphtheria, Pertussis, Tetanus
after neonatal period and Tuberculosis under 5 years to be reported to HSO by filling up the "AFP
& EP| Disease Report Form’ on daily basis.

1.4 Pascive surveillance of AFP and VPDs at health care facilitiec

o All cases of AFP and VPDs at the outpatient, emergency and inpatient department within
health care facilities to be identified and notified.

o All AFP, Measles, CRS, AES and Neonatal Tetanus to be identified, notified and
investigated.

o The clinicians (resident physicians, resident medical officers, machine specialist,
pediatricians, neurologists, consultants, medical officers and others) of the health care
facility need to collect information from the patients they attended and fill up the "AFP
& EP| Disease Report Form’ (Annexure 01).

® The ‘AFP & EPI Disease Report Form’ is to be submitted to Hospital Surveillance Officer
(H50) at the end of the day.

o The H50 will review the reporting forms to ensure that all reported AFP, Measles, CRS,
NT, AES cases have been natified to DSFP or SIMO and properly investigated. S/he will
prepare and send the ‘AFP B EP| Disease Weekly Line Listing Form” to DSFP (Annexure
02).

¢ Completed ‘AFP & EPI Disease Weekly Line Listing Formy’ to be reached at DSFP level
(Civil Surgeon/Chief Health Officer) of the district or city corporation by Tuesday of
following epidemiologic week including "Zero Report”.

¢ DSFP will compile the data of the line listing form of all the reporting units of his/her
District/City Corporation in the ‘AFP & EPI Diseases Weekly Compilation Farm for
Districts/City Corporations’ {Annexure 03) and submit the report to EPI HQ. The report’
to be reached to EPI HQ by Tuesday of following epidemiologic week including “Zero
Report”.




Note: The list of epidemiclogical week {Sunday to Saturday) is available with AFP & EPI
Disease Weekly Line Listing Form:

1.5

1.5.1

Figure. 1: AFP and VPD Passive Surveillance Reporting Flow
Report Forms
Indoor O — HSO frem
A w
oPD I 2 l Line Listing Form :
L
Emergency ¥ CS/CHO :
ICU ; Compilation ¥
EPI HOQ

Weekly Active Surveillance of AFP, Measles, CRS and NT Cases in Facilities

The LSO along with the SIMO will visit the assigned hospital every week to review
inpatient, outpatient and emergency registers and other relevant documents (e.g. report
books, medical records) for any suspacted AFP, Measles, CRS, NT and AES case.

5/he will contact clinicians (resident physicians, resident medical officers, machine
specialist, pediatricians, neurclogists, consultants, medical officers and others) and
nurses to identify new cases of AFP, Measles, CRS, NT and AES detected in the previous
week.

The visit to be documented by signing the registers and other relevant documents that
are checked.

The LSO and/or SIMO will complete the ‘AFP, Measles, CRS, NT and AES Weekly Active
Surveillance Foarm’ {Annexure 04) and submit the report, including “Zero Report” to EPI
HO that to be reached by Tuesday of following epidemiclogic week.

Role of UHEFPO/MMO/ZMO/AHOD

Encourage reporting of all AFP and reportable cases of VPD under national EPIL.
instruct field staff to identify any outbreak.

Ensure line listing of cases and send the appropriately filled form to the Gwil Surgeon/
Chiaf Health Officer {DSFP) which to be reached by next Tuesday including “Zero Report”.

Ensure investigation and filing up appropriate ‘Case Investigation Form’ (CIF) of
identified suspected AFP, Measles, CRS, NT and AES case.

Ensure specimen collection of all confirmed AFP, suspected Measles, CRS and AES
cases and transportation to designated Laboratory with case investigation form.

Ensure additional case searching in area of event, Case Response Immunization (CRI),
Outbreak Response Immunization (ORI), Contact Tracing with appropriate response as
applicable etc.

p—"— 5
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& Ensure analysis and interpretation of collected data of investigated cases for local action.
*  Appropriate case management and follow up.

* Dissernination of information to District/Gty Corporation.

1.5.2 Role of Civil Surgeon/ Chief Health Officer

s Civil Surgeon/Chief Heatth Officer will monitor weekly line listing of cases submitted by
health facilities.

s  Ensure compilation of all weekly passive surveillance reports and submit to EPI HQ.

*  (Organize outbreak investigation through District/City Corporation Rapid Respanse Team
(RRT).

* Ensure collected data are compiled, analyzed, interpreted and necessary actions
have been taken at local level.

*  Analyze disease patterns and trends and produce report.

*  Moanitor timaliness and completeness of weekly reporting.

1.5.3 Role of EPI Manager at National level

+  Monitor surveillance perfarmance using standard indicators.
*  Provide technical support ta national, division and district level activities.
« Supervise all level activities for surveillance of AFP and VPDs.

= Coordinate with the designated laboratory i.e. specimens of AFP, suspected Measles,
suspected/clinically confirmed CRS case to National Polio and Measles Laboratory (NPML)
and specimens of AES case to Institute of Epidemiology, Disease Control and Research
(IEDCR).

*  Analyze disease patterns and trends, interpret surveillance data in conjunction with
the routine immunization coverage data and facilitate producing report,

e Provide feedback to all levels.
*  Usesurveillance data for programmatic measures and national level planning.

1.6 Role of Field Workers and Supervisors

All field workers of GoB, private sector and NGOs should identify and immediately notify any
suspected AFP, Measles and CRS case to DSFP and suspected Neonatal Tetanus (NT) and any
Neonatal Death (ND] cases to respective supervisors. After verification, if the ND or suspected
NT satisfies the operational case definition for Neonatal Tetanus, supervisor should report to
DSFP immediately. Any suspected measles outbreak to be notified immediately to his/her
supervisors or DSFP. All ather suspected vaccine praventable diseases to be reported weekly to
respective supervisors who will report to his/her manager.

1.7 Role of Health Care Providers and key informants in the community

All other health care providers (e.g. private practitioner, village doctors, traditional healers
etc.) and potential informants (e.g. Imam, teacher, local leader etc.) to be encouraged to notify any
suspected AFP, Measles, CRS, Neonatal Tetanus including Neonatal Death (ND) immediately to
nearty health facility or field worker.

- —



2. Poliomyelitis & AFP Surveillance

2.1 Introduction

Poliomyelitis is a highly infectious disease caused by poliovirus. : .
: T Poliomyelitis
The wards polio (grey) and myelon (marrow, indicating the o .

. ) : Highly infectious dizease catsed
spinal cord) are derived from the Greek. It is the effect of ¢y pqjio virus,
poliomyelitis virus on the spinal cord. Michael Underwood  First described by Michas!
first deseribed a debility of the lower extremities in children ~ Underwood in 1785
that was recognizable as poliomiyalitis in England in 1789. The  Thefirst outbreaks in Europe
2 = P h were reported in the-early-19%
first outbreaks in Europe were reported in the early 19 century.
cantury.

2.1.1 Csusstive sgent

Paliomyelitis (polio) is a highly infectious disease caused by poliovirus. Poliovirus is a member of
the enterovirus subgroup, family Picornaviridae. Enteroviruses
are transient inhabitants of the gastrointestinal tract and are
stable at acid pH. Polio Virus is a small virus with an RNA genome.
There are 3 types of wild poliovirus (WPV) -types 1, 2 and 3. In

Poliovirus
Enteravirus (RNA)
Threeserotypes: 1, 2.3

Serotype 2. declared sradicated

in September 2015 September 2015, WPV type 2 was offigally declared
Serotype 3, declared eradicated  eradicated. Type 3 wild poliovirus was declared eradicated in
in October 2018 Octaber 2019. It was last detected in November 2012, WPV type

Rapidly inactivated by heat;
formaldehyde, chiorine and

ultraviolet light. The poliovirus is rapidly inactivated by heat, formaldehyde,
chiorine and ultraviolet light.

1 is the anly wild poliovirus type that remains in circulation.

Vaccine-associated paralytic polio (VAPP)

e \faccine-associated paralytic polio (VAPP) OPY is made with live attenuated (weakened)
polioviruses that can result in a case of vaccine-associated paralytic polio (VAPP) in
approximately 1 in 2.7 million doses of GPVY.

* VAPP is caused by a strain of poliovirus that has genetically changed in the intestine from
the original attenuated vaccine strain contained in OPV.

* Following OPV administration, Poliovirus replicates within intestine. This replication is error
prane and genetic change takes place at VP1 nucleotide position of virus genome.

* |t is associated with a single dose of OPV administered in a child or can occur in a close
unwvaccinated or non-immune contact of the vaccine recipient who is excreting the mutated
Virus,

Vaccine-derived polioviruses (VDPVs)

The attenuated viruses in live OPV vaccines (Sabin viruses) may, through prolonged replication in
an individual or in 3 community, re-acquire the neurovirulence and transmissibility characteristics
aof WPV, They may then become cVDPVs that cause isolated cases or outhbreaks of paralytic
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poliomyelitis. During 2011— 2015, almost 90% of reported cVDPV cases (204/230) were associated
with the type 2 camponent of tOPV.

VDPVs are genetically divergent forms of the original 5abin vaccine virus conventionally defined
by >1% genetic divergence (or >10 nucleatide [nt] changes) for PV1 and PV3 and =0.6% (or =6 nt
changes) for PV2. These viruses are further subdivided into 3 categories:

(1) cVDPVs, when evidence of person-to-person transmission in the community exists;

(2] immunodeficiency-associated VDPVs (IVDPVs), which are isolated from some people with
primary B-cell or combined immunodeficiency disorders (with defects in antibody
production) who may have prolonged VDPV infections (in individual cases excretion has
been reported to persist for 10 years or more;

(3) ambiguous VDPYs (aVDPVs), which are either clinical isolates from persons with no
known immunodeficiency, or sewage isolates of unknown origin.

The term ‘persistent cVDPV' refers to ¢WDPVs that continue to circulate for =6 months following
detection, Persistent cVDPVs represent programmatic failures to contain the cWVDPV outbreak
within 6 months of detection.

2.1.2. Reservaoir

Hurmans are the only reservoir of poliovirus, which 1S transmitted most frequently by persons with
inapparent infections. There 15 no asymptomatic carrier state except in immune deficient persons.

2.1.3. Communicability

Paliovirus is highly communicable, with seroconversion rates among susceptible household
contacts of children nearly 100%, and greater than 90% among susceptible household contacts
of adults. Persons infected with poliovirus are most infectious frem 7 to 10 days before and
after the onset of symptoms.

2.1.4. Transmission

Person-to-person spread of poliovirus via the fecal-oral route is the most important route of
transmission, although the oral-oral route is possible. Poliovirus multiplies in the intestines and
is spread through the feces. The time between infection and onset of minor iliness 15 3-8 days;
the time between infection and onset of paralysis is 10-21 days. The virus spreads rapidly to
non-immune persons; transmission is usually widespread by the time of paralysis onset. The
virus is intermittently excreted for up to 2 months or more after infection, with the heaviest
excretion accurring just before paralysis and during the first two weeks (14 days) after paralysis
onset.

Poliovirus infection typically reaches its peak in the summer months in temperate climates.
There is no seasanal pattern in tropical climates.




2.2.1. Pathogenesis

The virus enters through the mouth, and primary multiplication
of the virus occurs at the site of implantation in the pharynx and
gastrointestinal tract. The virus is usually present in the throat Entry intomouth

and in the stool befare the anset of illness. One week after onset  Replication in pharynx, Gl
there is less virus in the throat, but virus continues to be excreted  tract

in the stool for several weeks. The virus invades local lymphoid  dematologic spread to
tissue, enters the bloodstream, and then may infect cells of the  |ymphatics and central
central mervous system. Replication of poliovirus in motor  pervous system
neurans of the anterior horn and brain stem results in cell
destruction and causes the typical manifestations of
poliomyelitis.

Pathogenesis

Viral spread along nerve fibers

Destruction of miotor neurons

2.2.2. Clinical features

The incubation period for nonparalytic poliomyelitis is 3-6 days. For the onset of paralysis in
paralytic poliomyelitis, the incubation period usually is 7 to 21 days’. The response to
poliovirus infectionis highly variable and has been categorized based on the severity of
clinical presentation.

Inapparent or asymptomatic poliomyelitis: Up to 72% of all
polio infections are inapparent or asymptomatic. Infected
persons without symptoms shed virus in the stool and are able
to transmit the virus to others.

Polio Infection cutcome

1. Inapparent or asympitomatic-
72%

2. Abortive poliomyelitis-24%
Abortive poliomyelitis: Approximately 24% of polio infections
in children consist of a minor, nonspecific illness without
clinical or laboratory evidence of central nervous system
invasion. This chinical presentation s known as abortive

3. Non-paralytic aseptic
meningitis 1-5%

4. Paralytic poflomyelitis <15

3 il poliomyelitis and is characterized by complete recovery in less
b. Bulbar thana week. This is characterized by a low-grade fever and sore
¢. Bulbosginal throat.

MNeon-paralytic aseptic meningitis: Symptoms of stiffness of the
neck, back and/or legs usually following several days after a prodrome similar to that of minor
illness, accurs in 1%—-5% of polio infections. Increased or abnarmal sensations can also occur.
Typically, these symptoms last from 2 to 10 days, followed by complete recovery.

Paralytic poliomyelitis: Less than 1% of all poliovirus infections result in flaccid paralysis.
Estimates of the ratio of inapparent to paralytic illness vary from 100:1 to 1,000:1 (usually
200:1). Paralytic symptoms generally begin 1 to 10 days after prodromal symptoms and
progress for 2 to 3 days. Generally, no further paralysis accurs after the temperature returns
to normal. The prodrome may be biphasic, especially in children, with initial minor symptoms
separated by a 1 to 7day period fram more major symptoms. Additional prodromal signs and
symptoms can include a loss of superficial reflexes, initiglly increased deep tendon reflexes and
severe muscle aches and spasms in the limbs or back.

The illness progresses to flacerd paralysis with diminished deep tendon reflexes, reaches a
plateau without change for days to weeks and is usually asymmetrical.

—
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Patients do not experience sensory losses or changes in cognition. Many people with paralytic
poliamyelitis recover completely and in most, muscle function returns to some degree.
Weakness or paralysis still present 12 months after onset is usually permanent.

Paralytic polio is classified into three types, depending on the level of involvement. Spinal polio
is most common and accounts for 79% of paralytic cases. It is characterized by asymmetric
paralysis that most often involves the legs. Bulbar polie accounted for 2% of cases and led to
weakness of muscles innervated by cranial nerves. Bulbospinal polio accounted for 19% of
cases and was a combination of bulbar and spinal paralysis.

2.2.3 Case Fatality

The death ratio for paralytic polio is generally 2565% in children and up to 15%—30% in adults
{depending on age). It increases to 25%—75% with bulbar invalvement.

2.2.4 Pravention

The only way to prevent poliomyelitis is to develop immunity against poliovirus. Protective
immunity against poliovirus infection develops by either immunization or natural infection.

The development of effective vaccines to prevent paralytic polio was one of the major medical
breakthraughs of the 20th century. There are six different vaccines to stop polio transmission:

® |nactivated polio vaccine (IPV) — protects against poliovirus types 1, 2, and 3

s Trivalent oral polio vaccine (tOPV) — protects against poliovirus types 1, 2, and 3. tOPV
i5 no longer in use since April 2016

* Bivalent oral polio vaccine (bOPY) —protects against poliovirus types 1, and 3

e  Monovalent oral polio vaccines (mOPV1, mOPVY2 and mOPV3) — protect against each
individual type of poliovirus, respectively.

o nOPV- To better address the evolving risk of type 2 circulating vaccine-derived
poliovirus (eVDPV2), GPEI partners together with countries are deploying an
innovative tool - navel oral polio vaccine type 2 (nOPV2). The vaccine is a
maodified version of the type 2 monovalent OFV (mOPV2), which clinical trials
have shown provides comparable protection against poliovirus while being
more genetically stable and less likely to be associated with the emergence of
cVDPV2 in low immunity settings. This means that nOPV2 has the potential to
be a significant tool to help stop outbreaks more sustainably.

If enough people in a community are immunized, the virus will be deprived of susceptible hosts
and will die out. High levels of vaccination coverage must be maintained to stop transmission
and prevent outbreaks occurring.

23 Polinmyelitis Surveillance

in 1588, when the WHO World Health Assembly (WHA) passed resclution WHA 41,28 calling for the
global eradication of poliomyelitis {polio), the WHD South-East Asia (SEA) Region reported 25,711
paralytic polio cases, which accounted for more than 70% of the global polio case burden.

|



— — —

Figure2: Poliomyelitis Global annual reported cases and Pol3 coverage 1980-2022
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With intensive Glabal Polio Eradication Initiative (GPEI) efforts, including use of poliovirus
vaccines through routine and intensive supplementary immunization as well as the rapid
detaction and response to poliovirus transmission, have led to a precipitous drop in the
global incidence of poliomyelitis by > 99%. Moreover, the number of countries with endemic
polio has reduced from 125 to just two in 2017 (Afghanistan and Pakistan). WPV types 2 and
3 were globally certified as eradicated in 2015 and 2019, respectively. Type 2 WPV, the last
case was detected in Aligrah, Northern India in 1999; the last case of type 3 WPV was
detected in northern Nigeria in 2012, Five out of six WHO regions are now free of WPV, the
American Region in 1994, the Western Pacific Region in 2000, the European Region in 2002
and the Afric:an Region in 2020. The SEA Region steadily prograssed to achieve the global
goal of polio eradication and reported the last wild poliovirus [WPV) case from India on 13
January 2011 while the other ten member countries reported their last indigenous WPV
cases on or before 2000. The Region was certified polio-free on 27 March 2014 and has
remained polio-free since certification, While the Eastern Mediterranean Region remains
with wild paliovirus circulation. Glabally, only one wild serotype (paliovirus type 1) continues
to be detected. Until poliovirus transmission is interrupted in these countries, all countries
remain at risk of importation of polio, especially in the ‘poliovirus importation belt’ of
countries from West Africa to the Horn of Africa.

2.3.1 Poliomyelitis surveillance in Bangladesh

Bangladesh was committed to eradicate poliomyelitis as & co-signatory of 1988 WHA
resolution for global polio eradication. The countdown for polio eradication began in 1995,
when Bangladesh showed leadership in the region by conducting its first National
Immunization Days (NIDs) on March 16 and April 16, 19395. This historic event was supported
by Rotary International, BASICS and USAID, SIDA, the Government of Japan, the US Centers
for Disease Control and Prevention (CDC), UNICEF and the Warld Health Organization (WHO).

From 1995 to 2004, total twelve number of NIDs and one Sub-National Immunization Day
{SNID) were conducted in Bangladesh. In 1995, total 2% Polio cases were reported from 18
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districts in all 6 divisions. Before importation in 2006, |ast polio case detected in a slum area
of Dhaka City Corporation on August 22, 2000. That was the last confirmed indigenous
poliomyalitis case in Bangladesh before importation. Till then no Polio case was detected
until early 2006 and Bangladesh was palio free for more than 5 years.

In January 2006 Polio importation with P1 serotype occurred in Bangladesh from neighboring
state (Uttar Pradesh) of India. Rahima a 10 years old girl of Sadar Upazila of Chandpur District
was the first Polio case; developed paralysis on 23 January 2006 and reported on 26 January
2006. Later, it was identified that Nesfatun, a 12-year girl of Panchbibi Upazila under
laypurhat district, though detected as second case, was virtually the first epidemialogical
victim of Polio; onset date 8 January 2006; since August 2000 when indigenous palio virus
transmission was stopped.

Figure 3: Polio case reported in Bangladesh by year
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After confirmation of Polio Virus dirculation, Bangladesh organized unprecedented rapid
response and provided apportunity to all children less than 5 years to receive mOPY with 4
rounds in 13th Special NIDs and another 2 rounds in 14th NIDs in 2006 with tOPV. On 22
MNovember 2006 last polio case was identified in Chhatak, Sunamganj district. No polio case
was identified after this case. A total of 18 Polio cases in 12 districts were identified after
importation in 2006. Timely, aggressive responises with very high coverage in all 6 rounds of
NIDs, strong routine EPI programme and special efforts to ensure "reaching the unreached”
were the interventions for which Bangladesh was able to stop the virus circulation again.

2.3.2 Definitions related to pelio eradicztion

Endemic: Uninterrupted circulation of indigenous strains of WPV within a country.

Introduction: Poliovirus introduced into an area that previously had no evidence of
circulation, with genetic linkage ta a country with endemic or outbreak transmission.

Re-established transmission: Following an introduction of WPV into a polio-free country,
there is clear evidence of continued local circulation for maore than 12 months.

Emergence: Detection of a genomically distinct strain of VDPV.

2.3.3 Strategies of Palio Eradication

. Strong Routine Immunization Programme

. National or Sub-National Immunization Days (NIDs/ SNIDs)
s Acute Flaccid Paralysis (AFP) Surveillance

s Mopping-up immunization

2.4 AFP Surveillance

Acute Flacoid Paralysis surveillance is very important element of Polio Eradication Program.
The objectives of the AFP surveillance are to detect circulation of wild polioviruses or to
dermonstrate absence of wild polioviruses in presence of adequate level of surveillance. High
level of AFP surveillance is important especially at the end stage of polio eradication
initiative to allow the country to detect any impartation of poliovirus from areas of endemic
circulation, for mounting rapid, adequate, aggressive responses for controlling the resultant
outbreak. Countries need to maintain certain standards of surveillance after cessation of
wild poliovirus transmission to meet the stringent requirements to be certified as polio-free,

2.4.1 Suspected case definition for case finding

Nationwide AFP surveillance is the gold standard for detecting cases of polio, using the
following recommended standard case definition:

A suspected case is any case presenting with AFP.

An AFP case is defined as 2 child <15 years of age presenting with recent or sudden onset
of floppy paralysis or muscle weakness due to any cause (including Guillain-Barré
syndrome), or any person of any age with paralytic illness if poliomyelitis is suspected by a
clinician (paralysis is not present since birth or not a result of an injury).




A=Acute [Rapid progression from weskness to
paralysis)

F=Flaccid (Loss of muscle tone, “floppy” as
opposed to spastic or rigid)

P=Paralysis (Inzbility to move the affected
part/weakness/loss of voluntary movement)

2.4.2 keysteps of surveillance

® Finding and reporting AFP cases among
children less than 15 years

* Collecting and transporting stool samples
for analysis

o [splating and identifying poliovirus in the
laboratory and

e Classifying AFP cases.

2.4.3 Differentizl Diagnosis of AFP

The most common differential diagnosis of acute flaccid paralysis includes paralytic
poliomyelitis, Guillain-Barré syndrame, Transverse myelitis and Traumatic neuritis. These
diseases always presented with AFP,

Acute meningitides, Acute Encephalitis, Tumors, Epidural abscess, Spinal cord compression,
MNeuropathy of diphtheria, Clostridium botulinum (C. batulinum) toxin neuropathy, Tick bite
paralysis, Myasthenia gravis, Osteomyelitis, Viral myositis, Hypokalemic periodic paralysis,
post infectious polyneuropathy sometimes rmay present with Acute Flaccid Paralysis.
Distinguishing characteristics of paralytic polio are asymmetric, flaccid paralysis, fever and
muscular pain at onset, rapid progression from weakness to paralysis, intact sensory nerve
function and residual paralysis or weakness after 60 days.

Figure 5: Differential diagnosis of Acute Flaccid paralysis (AFP)




2.4.4 Case detection, notification and reporting

All health facilities and private practitioners should admit cases of AFP (both polio and non-
polia) to the hospital and immediately report the case to the Disease Surveillance Focal Person
{BSFP) in their area. The DSFP will send the Local Surveillance Officer (LS50} to investigate the
case within 48 hours of notification and take appropriate actions. The S5IMO also have to
investigate/ reinvestigate every case in ensuring accuracy of case and quality of data. If the case
is a resident of ar travel to (within 30 days before or after onset of paralysis) different upazila,
municipality or city corporation the lacal DSFP should notify the corresponding DSFP to conduct
additional case finding and outbreak response immunization and to perform a 60+ day fallow
up examination of the case, if required.

R Active surveillance: is based on designated surveillance
Under reporting fsilent areas 3 o N
need epecial actwities officers visiting the health facilities to search for and
investigate unreported AFP cases through a retrospective
review of health facility records, interviews with health
workers and/ar visit to wards to review cases. Surveillance
sites should be prioritized according to their probabhility of
seeing AFP cases ie. those sites which have a higher
o probability of seeing an AFP case (like district health faciiities,
& Refreshertraining . e Ta_ i L ) .
pLLTS: tertiary health focilities, specialized institutions, major private
programme for different
ikt alders heglth facifities, busy practitioners etc.) should be visited
more regularly (ie. active sites ot least once in eoch
epidemialogic week and passive sites fortnightly or manthly). Every surveillance officer shauld
have a list of surveillance sites and a schedule of how these sites are visited. Each surveillance
visit should be documented in patients register.

&  Strepgthen community
surveillance

®  Active case search

»  Retrospective recard review
of differant facilities

Passive surveillance: when data/reports are sent weekly by Important note
designated health facilities or individuals on their own, as a
routine. Weekly reports are sent even if there were no cases
of AFP detected (i.e. zero reports).

Operational target of 3 non-pofio
AFP rate at least 2/100 000
children less than 15 years:
Community surveillance: where pharmacists, traditional  puring s polio outbresk and 12
healers, religious leader or community leaders may serve a5 months past after the most recent

a source of information on paralyzed children. virus was isolated, non-palio AFP
ratesof 3/100 000 childran less
2.4.5 Special efforts for underreporting /silent areas than 15 vears are to Be achieved

Active case search in-all districts.

To find cases, health officials should contact key persons, such as community leaders,
schoolteachers, day care center directors, social workers, leaders of women's organizations,
mothers, traditional healers and religious leaders to inquire about recently paralyzed children
in the community, Active case finding should be done in districts silent for one or more years
and in high-risk population and areas for any children below 15 years who have had the onset
of AFP within the preceding 6 months. All cases found to be immediately investigated (=48
hours of reporting) and two stool specimens (=24 hours apart) to be collected from cases with
paralysis onset within the last 2 months.
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Retrospective record review

Retrospective record reviews should be conducted for @ minimum one-year period in different
facilities (active and passive surveillance facilities) and rehabilitation centers to identify all
patients under 15 years for any sign of AFP. If any case found, a standard case investigation
form and summary of relevant clinical findings should be completed with follow up examination
to present to the expert review committee for final classification.

Specific objectives for record review:

® Toidentify missed AFP cases.
e To determine the sensitivity of the AFP/polio surveillance system.
* Toidentify factors contributing to inadequate AFP surveillance.

e To raise awareness as to the impartance of AFP surveillance through the invalvement
of key local personnel.

o To make recommendations aon improved AFP surveillance policies and procedures.
2.4.6 Case Investigation

The DSFP and LS50 will investigate the case by using case investigation form {Annexure 05) after
receiving notification. The following steps should be followed.

Step 1: Assign a case identification number (ID) to the AFP case

1D Number is unique also called EPID number which include a three-letter country code (BAN)
followed by 4 series of digits; district code {2 digit]) where the case developed paralysis,
upazila/municipal/CC code (3 digit code of Upazila/Municipality/CC where the case developed
paralysis), the year of paralysis onset (2 digit) and the AFP case serial number for that place
during that year ( 3 digit).

Example: AFP BAN - 8 - ##3 - 88 - #3#8

AFP BAN - 16-147 - 21 - 007

AFP (Reporting Case), BAN (country code), 16 (district code for Dhaka), 147 (uparzilafer code of
Dhaka CC), 21 (year of onset of paralysis) and 007 (serial number of the AFP case in 2021)

If any AFP case travels and stays 30 days or more, prior to onset of paralysis in a place, that
place should be considered as the address of case. And case ID to be assign accordingly.

Step 2: Mobilize all members of the investigation team and prepare for the investigation;

contact SIMO by phone or via Civil Surgeons’ office or through Municipal Madical Officer or
Chief Health Officers office

As soan as the DSFP receives the notification of a suspected AFP case he should immediately
contact to LSO and 5IMO. The LSO actively participates in every AFP case investigation. LSO
should bring the following materials with himto the field or hospital:

= Suspected AFP line listing form (Annexure 20)

= investigation Form for Acute Flaccid Paralysis (AFP)

s  Two stool specimen collection kits

s A stool transport carrier {a vaccine carrier specified for stool specimen collection and
transportation) with 4 fully frozen icepacks.
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SIMO will immediately meet DSFP and LSO and actively participate in AFP case
investigation/reinvestigation.
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Step 3: Investigate the suspected AFP case within 48 hours of report and fill up the Acute
Flaccid Paralysis [AFP) Case Investigation Form (Annexure 05)

L50 should investigate the suspected AFP case within 48 hours after the report received by DSFP.
If LS50 is not available DSFP should designate any other trained Medical Officer to investigate
the tase or investigate the case him/herself. if SIMO is available LSO should proceed with him,
otherwise LSO should proceed immediately without waiting for the 5IMO to turn up. In such
case SIMO should reinvestigate the case as soon as possible. The investigating team must 2o to

the hospital or localities where the case is located. The

SRACATLIORE investigator should carefully take the history and conduct
if any AFP case reporied after 3 physical examination of the case. The investigator should
manthe of onset, the case verify whether the case meets the criteria of AFP case and
favestigation snolid 5e dane but accordingly he/she will classify the case as confirmed AFP or
no stool coliection is indicated. discarded as non-AFP.

After & monthis of onset of paralysis

acneedtoinvesticate theeabut. | FO the confirmed AFP case the investigator should complete

th it et Chanitd etk o the Investigation form. If the case is in the community,

strengthen surveillance with this he/she should be brought to UHC or any ather health facility

Slidetce of Savcillnie allars (for better management and quality stool samples
collection).

If there is any possibility of not getting 2 adequate stools (e.g. respiratory distress may lead to
death, delayed natification) SIMO/LS0 should also fill up the additional information form
and should collect the medical documents of this episode of illness.

]J;f any AFP case reparted after 3 months of onset, the case investigation should be done but
\no stool collection is indicated including contact sample collection. After 6 months of onset
\of paralysis no need to investigate the case but local effort should be taken to strengthen
surveillonce with this evidence of surveillance failure.

Step 4: Collect two stool specimens and send to the National Polio and Measles Laboratory
(NPML) at the Institute of Public health (IPH) in Dhaka together with filled up Investigation
Form for Acute Flaccid Paralysis

Stool specimens should be collected at the health facilities but if needed can be collected
from the residence. All possible effort should be made to collect two adequate stool specimens
within 14 days of onset af paralysis which is the most important indicator of AFP surveillance.

Adequate stool means that 2 stool specimens are collected at least 24 hours apart and
within 14 days of paralysis onset and fulfill all the fallowing criteria:

s Stool specimens are sufficient in amount (at least 8 grams- half of the odult thumb
size)

* Stool specimens are preserved and transported maintaining cold chain (temperature
between +2" to +8 Celsius)

s Stool specimens are not dried out on arrival at the national polio lab

s Thereisno evidence of leakage from the containers with stool specimens and

» Both stool specimens arrive at national polio lab within 72 hours of collection.
- — —
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It is critical that stool specimens be kept cold (between +2° ta +8° Celsius) after collection so
that virus does not die.

The stool specimens’ carrier should be separated and |abeled; it should be used exclusively for
specimen’s transportation. The vaccine carrier and ice packs should be cleaned properly before
and after use and should be kept alaof.

Simple enema/suppository can be used for constipated patients to collect stool specimens.
In case of diarrhoea, stool specimens should be three fourth of the stool collection kits.
Hospital afficials should help in investigating and collecting stool specimens as soon as possible

fraom every reported AFP case. AFP case should be kept in the hospital until collection of 2
stool sample.

AFP stool collection kit with shipment carrier

Step 5: Record the required information in the AFP Line Listing Form (Annexure 02)

The infarmation should be recarded in AFP line list to be prepared and displayed in the DSFP’'s
office; it should be updated with laboratory stool report and follow-up (if indicated) report.
L50 should ensure the line listing and its update. A soft copy of the line-listing form should be
maintained at the offices of the UH&FPO /CHO and Civil Surgeon.

Step 6: Search for additional cases which may have occurred during the previous 6 months
and conduct Outbreak Response Immunization (ORI) near the site where the case was
believed to have been infected

Active searching should be conducted to identify any additional AFP case with the onset of
paralysis within the last 6 months. Additional case finding should be ensured as soon as
possible in the surrounding area of the residence of any AFP case/ or traveled area aof any AFP
case.



Outbreak Response Immunization (ORl) to be conducted for all AFP case after collection of
stool. ORI to be done as quickly as possible after stool sample collection; the sooner it is done
the better will be the result. At least 200 children under 5 years of age to be vaccinated (single
dase i.e., 2 drops of OPV) irrespective of previous vaccination status. ORI need to be conducted
in the area where the confirmed AFP case traveled to within the period of one month before
and after the onset of paralysis. In general, OPV should not be given to the AFP case befare
the collection of stool specimens because of the potential for contamination of stoal
specimens with vaccine virus. However, OPYV may be given if the 2 stool specimens have
already been collected and the guardian or family insists. DSFP should ensure Outbreak
Response Immunization,

e —

Step 7: For cases without adequate stool sample, or cases with stool report of polio or vaccine
derived or vaccine virus, conduct follow-up examination 60-90 days after paralysis onset and
submit completed 60+ Day Follow Up Examination Form (Annexure 06) to EPl Headguarter

Sixty-day follow-up is done between the 60th and 90th day in certain categories of AFP cases
to determine the presence/absence of residual paralysis. The presence of residual paralysis at
this time is further evidence that the cause of paralysis is likely to be due to poliovirus, The
60+ days follow-up should not be done before the 60th day of onset of paralysis as there is
still a possibility for the paralysis to resolve, resulting in “false positive” examination outcomes.

The fallowing categories of AFP cases should undergo 60-day fallow-up:

s AFP cases with inadequate stool specimen
&  AFP cases with isolation of WPV/VDPY
® AFP cases with isolation of vaccine-type (Sabin-type) poliovirus.

During the E0-day follow-up examination, the investigator must:

e \erify with the family the developments since the first investigation and that all the
infarmation on the case investigation form is complete and correct.

o Clinically assess the child.

* (Complete the 60+ days follow-up form {Annexure 06) and send it to EPI HQ soon after
the follow-up is done. SIMO and DSFP will ensure the entre process.

Impartant note If the case is lost to follow up at least 3 attempts to be made to
find out and investigate the case. Each attempt to be
sttempts should be madeto find ~ documented filling out 60+ days follow up form in. If the case
aut the case with proper changes the address permanently or temporarily then the DSFP
Aot of that area should be informed by local DSFP to carry out 60+
day follow-up.

Last tofollow up case: 3

If patient changes sddress: DSFP
should be notified on time.

Step 8: For cases without adequate stool sample and 60+ days follow-up with residual
paralysis or follow-up not done due to death or lost to follow-up — additional information
farm along with all medical records to be sent to EPl HQ for Expert Review Committee [ERC)
to classify the case

If the stool sample are not ‘adeguate” and weakness or paralysis persists after 60+ days or the
case died or lost to follow-up, the additional information and all medical records of the case

:-i,-_r‘..-—-"-"'_'_-—_#’h_r — 19



to be collected as soon as possible using Epidemiological and Clinical Investigation of the Caze
{Annexure OF), photograph and short videa-clip and to be sent to EPI HQ along with 60+ days
follow-up report, LSO with technical assistance from SIMO should ensure the documents.

2.4.7 Hot Case

EP| introduced the concept of ‘Hot Case’ in July 2004 to alert an the systemn at all levels on
passibility of pelio transmission.

Hot Case is any AFP case with any one of the following:

* History of travel to a country with polio circulation within a month of anset of AFP

® History of fever at anset of paralysis + asymmetrical proximal paralysis or patchy
{incansistent) paralysis with intact sensation

¢ Hapidly progressive paralysis leading to bulbar involvement and death

*  Any case where qualified clinician/SMO suspects polio.

If any Hot case is identified, then an active case search should be launched to identify
additional AFP cases as soon as possible. Hot case should be flagged to draw attention of
national surveillance personnel and NPML. Stool test should be done within the shortest
period of time and report to be traced for further intervention.

2.4.8 AFP case cluster

Two or more AFP cases in an union/urban ward in CC reported over a period of 4
weeks

and/or

Two aor mare compatible cases either in a single Upazila or 2 {two) neighboring
Upazila or CCin 4 weeks period

Any.one of the above situations warrant prompt investigation, reporting and documentation,
to bie sent to EPI headguarter, required for further programmatic measures those includes:
1 Assessment of population immunity of the area:
11 OPV 3 coverage of last 3 years
1,2 IPV 2 coverage of last 3 years

1.3 Rapid Convenient Assessment (RCA) for # OPV and IPV among children less
than 5 years of age of each ward/s
2 Spot rmap of AFP cases that have occurred in the previous 2 years of the adjacent
unionsfurban wards f[even the adiocent uvnions/urbon wards is in another
upazila/district/Municipality/Zone)
3 Reinforcement of surveillance network of the area

2.49 Inadequate stool and contact sample

If two stool specimens cannot be collected from the AFP case within 14 days of paralysis onset,
or stool specimens arrive at a WHO-accredited laboratory in poor condition, one stool
specimen each to be collected from five close contacts of index case preferably aged <5 years
old but not beyand 15 years of age. Specimen should be collected from close family members

— - )
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or household contacts, and if not passible, then from neighbors or playmates. The samples to
be collected, stored and transported to NPML maintaining reverse cold chain with properly
filled “Iaboratory request form for contacts’ samples” (Annexure 08). Contact sampling is to
increase the sensitivity of detection of wild poliovirus transmission. Contacts' samples of index
case to be collected up to 3 months of paralysis onset. Procedure of stool specimen collection,
storage and transportation remains same as for AFP cases. A predesigned contact stool
specimen form to be used.

2.4.10 Classification of AFP cases

Final classification of AFP cases includes three possibilities:

1. Confirmed Polio
2. Non-Polio AFP (Discarded polio case) and
3. (Case compatible with Polio

Confirmed Polio

An AFP case is “confirmed” as polio only by the isolation of WPV or VDPV from any stool
specimen. VDPVs are further classified as immunodeficient, circulating and ambiguous VDPVs.
The isolation of the virus can be from the patient or from contacts.

Non-polio AFP (Discarded polio case) is an AFP case with no WPV or VDPV isolated from any
of the two stool samples by national polio lab or any WHO reference laboratory on
poliomyelitis and fulfills any of the following criteria:

* the two specimens collected were adequate; or

*  adequate stools could not be collected, but there was no residual paralysis during the 60+
days follow-up investigation; or

* adequate stools could not be collected, there was residual paralysis at 60+ days
follow-up investigation, or 60+ follow-up investigation could not be done (either due
to death or loss to follow-up); but after reviewing history, clinical features and
necessary investigation reports, if the National Expert Review Committee (ERC) is
convinced that this case is not compatible with polio.

Compatible with Polio:

If stoal specimens are inadequate, final classification of the AFP case as either non-polio AFP or
compatible with polio will depend on the results of 60+ days follow-up examination, If the 60+
days follow-up examination shows no residual weakness, the case is classified as non-polio AFP.
If the AFP case has residual paralysis or 60+ days follow-up investigation could not be done
either due to death or lost to follow-up, must be reviewed, and classified by the ERC, The AFP
case might still be discarded as non-polio AFP, if the ERC has ruled out acute polio based on
clinical and paraclinical findings. If that is not possible the ERC will do a final classification as
polio compatible.

Polio-compatible cases are indicative of a failure of surveillance and serve as a reminder that
all efforts must be made to ensure that cases are reparted early enough to enable collection of
adeguate stool specimens fram every AFP case.
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Figure 6: Case classification scheme of AFP cases

Lab+EP| cVDPVs Sequencing
assessment

Confirmed

Adeguate
specimens

R. Weakness
Died
Lost far FUP

Discard

Inadeguat=s Compatible

Specimens

No R. weakness Discard




2.4.11 Expert review commitiee

AFP cases are classified according to virological scheme (figure 6). If the case has inadeguate
stool samples and 60 days follow up investigation showed residual paralysis, death, and lost for
follow up, the case will be classified by a national Expert Review Committee (ERC). The ERC may
request more clinical background and hospital documents and might examine the case to
classify it as either compatible or discarded.

2.4.12 Public health intervention 2nd response nOPV)

In May 2014 and in November 2015 in conjunction with the WHA, the WHO Director General
declared the ongoing spread of polioviruses — WPV and cVDPV — to be a ‘public health
emergency of international concern’. In response, the Emergency Committee (EC) for polig,
convened under the International Health Regulations (IHR), included cVDPVs in their remit for
monitoring action and progress. All instances of WPV

Actions in Polio outbreak setting  jsojation in a previously polio-free country, VDPV2 anywhere

Five pillars in the world, and (related to the 2016 switch) all Sabin-like 2
T Enpsoementafnstional viruses — must be reported immediately by the national
government authority (country) to WHO, regardless of type of isolate or

its source (clinical case, environmental sample, other). Once

2. Rapid risk assessment s R e : :
' WPV is identified in an area (district], appropriate and timely

=L response should follow the same as for a positive case,
4. Communication including: rapid and thorough investigation of the cases,
5. Enhanced surveillance strengthening of AFP surveillance in the area, and

implementing immediate and appropriate immunization
activities.

Five strategic pillars are needed to effectively interrupt transmission in an outbreak setting: (i)
a fully engaged national ‘government, (i) a rapid risk assessment and identification of
transmission risk zones, (i) a robust immunization respanse, (iv) effective communication and
social mobilization, and (v) enhanced surveillance.

For further polio outbreak response requirements refer to the standard operation procadures
(S0P} on responding to 3 poliovirus event ar outbreak — general SOPs and protocal for
poliovirus type 2.

2.5 Data management

The surveillance data should be reviewed on a weekly basis at the national and relevant
subnational levels to detect and quantify disease occurrence, assess changing disease patterns
over time, determine risks for disease, monitor the progress of the polio eradication
programme and evaluate the performance of the AFP surveillance system itsalf. Analysis of AFP
surveillance data is required for measuring the sensitivity and consistency of the surveillance
system to ensure that it is functioning at the desired level.

AFP Surveillance Performance Indicators

Twelve performance indicators have been developed to measure the quality of AFP surveiliance
out of which ten are most important {shown in the table below). The indicators are helpful in
identifying and correcting specific problems in the surveillance network.




s o ___-——,-#

.

Table 2: AFP Surveillance Performance Indicators

Indicator Tarpet
1 Annual Non-Palio AFP rate in children <15 years old - >2/100,000
2 | Completeness of passive reporting from facilities =90%
3 Timeliness of passive reporting from facilities 580%
4 Suspected A#F cases in#estig_élted within 48 hours of notification | >80%
5 Confirmed AFP cases with 2 stool specimens collected within 14 days  =80%

after paralysis onset .
6 Stool specimens arriving at laboratory within 3 days after collection =20%
& | Stool specimens arriving at laboratory in "good” condition “good” = =90%

1. Presence of un-melted ice or temperature <8°C

2. Adequate volume (8 grams)

3. No evidence of leakage

4. No evidence of desiceation (drying)

2 60+ follow up rate (Percentage of AFP cases with a follow-up | =80%

investigation at least 60 days after onset of paralysis of a AFP cases

with inadequate stool sample and AFP cases with positive isolates)
9  Stool specimens with laboratory results within 14 daysafter >B0%

specimen receipt
10  Stool specimens from which non-polio enterovirus (NPEV) was isolated  >10%

1. Surveillance Attribute: AFP rate
Indicator: Non-polio AFP rate per 100,000 <15 years children
Target: =2/100,000

Calculation:

Number of reported non-polic AFP cases <15 years of age

Total number of children <15 years of age

2. Surveillance Attribute: Timelinass of AFP reporting
Indicator: Reporting of AFP cases within 10 days of paralysis onset
Target: >80%
Caleulation:
AFP case reported within 10 days of paralysis onset
Total number of reported AFP cases




3. Surveillance Attribute: Timeliness of case investigation
Indicator: AFP cases investigated within 48 hours of being reported
Target: >80%

Calculation:

Number of case investigated < A8 hours of being reported

Total number of reported AFP cases

4. Surveillance Attribute: Adequate specimen collection
Indicator: Proportion of AFP cases with adequate stool specimens
Target: =80%

Calculation:

AFP cases with 2 stool specimens collected within 14 days of onset of paralysis

X 100

Total number of reported AFP cases

5. Surveillance Attribute: Duration of sample reaching
Indicator: Stool specimens reaching to laboratory within 72 hours of being collected
Target: =80%
Calculation:
Toial number of stool specimens amiving at national laboratory within 72
haurs (3 days) of being collected
Total number of stool speamens arrving at the [aboratory

6. Surveillance Attribute: Condition of sample

Indicator: Stool specimens arriving at laboratory in “good” condition
Target: 290%

Caleulation:

Total number of stool specimens arriving at national laboratory in good condition S n
Total number of stool specmens arniving at the laboratory

7. Surveillance Attribute: 60+ days follow up
Indicator: Percentage of AFP cases with a 60+ days follow-up investigation
Target: 280%
Calculation:
Total number of cases with 60+ days investigation
Total number of cases need 60+ days follow up
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8. Surveillance Attribute: Timelinass of laboratory result

Indicator: Proportion of stool specimens with laboratory results within 14 days after specimen
receipt’

Target: 280%
Caleulation:

Total number of stool specimens with result within 14 days

Total number of stool specimens arriving at the laboratory

9. Surveillance Attribute: NPEV isolated from specimens

Indicator: Proportion of Stool specimens with non-polio enterovirus (NPEV)
Target: 210%

Calculation:

Total number of stool specimens from which NPEV s solated

Total number of stool speamens arriving at the laboratory

10. Surveillance Attribute: Completeness of passive surveillance
Indicator: Proportion of completeness of passive reporting
Target: 2090%

Calculation:

Total number of completed passive surveillance report

Tow@l number of report to be expecied

11. Surveillance Attribute: Timeliness of passive surveillance
Indicator: Proportion of passive surveillance report received in time
Target: z80%

Calculation:

Total number of passive surveillance réport received in time

Total number of report ta be expected
12. Surveillance Attribute: Timeliness of active surveillance
Indicator: Proportion of active surveillance report received in time
Target: 280%
Calculation:

Total number of active surveillance report received in time

Total number of report ta be expected




Special Considerations for polio Surveillance
Enterovirus surveillance

As polio-free status has been certified and it is challenging to maintain robust AFP surveillance,
long-standing laboratory surveillance for enteroviruses praovides a supplementary source of
surveillance data on polioviruses.

Humanitarian emergencies

In humanitarian emergencies, rapid syndromic surveillance that is established should include
AFP.

2.6 Environmental surveillance

Acute flaceid paralysis (AFP) surveillance is the gold standard for surveillance in the polio
eradication initiative where stool specimens from individual AFP cases are tested for
polioviruses. The examination of composite human fecal samples through environmental
surveillance links poliovirus isolates from unknown individuals to populations served by the
wastewater system. Environmental surveillance can provide valuable supplementary
information, particularly in urban populations where AFP surveillance is absent or questionable,
persistent virus circulation is suspected, or frequent virus re-introduction is perceived. In
several countries, wild polioviruses have been detected in the environment in the absence of
reported AFP cases. Environmental surveillance is also a potential tool for monitoring
circulating vaccine-derived poliovirus [eVDPV) and assessing population immunity of
populations vaccinated with inactivated polio virus (IPV). Therefore, environmental
surveillance, or testing of sewage samples for poliovirus, can supplement AFP surveillance in
some settings. The purpose of environmental surveillance is to identify poliovirus transmission
that might occur in the absence of detected AFP cases, since <1% of new infections with WPV
or VDPV leads to paralysis, Environmental surveillance can also be employed as part of 3 polio
outhreak investigation if it is feasible to establish quality environmental surveillance.

12.6.1 Rationale of Environmental surveillance in Bangladesh

Bangladesh reported its last polio case due to indigenous wild poliovirus in August 2000.
However, there are risks of polio cutbreaks following importation because of having over 153
million low socio-economic populations, had history of polio outbreaks following importation
in the past (2006) which had resulted 18 polio cases from 12 districts {country has 64 districts).
It holds 2™ largest Muslim congregation (Bishwa ljtima) every year where millions (~5 million)
of people joins fram more than 70 Muslim countries, including from the polio endemic and/or
polio infected countries.

Bangladesh has a very strong surveillance system for polio eradication and consistently
maintaining AFP surveillance indicators above certification standard for years. Introduction of
environmental surveillance would be 3 good supplement to the existing AFP surveillance
system for early detection of any passible paliovirus impaortation or emergence of VDPV in the
country. In addition, environmental surveillance would ailso help national programme to
monitor presence of type-2 Sabin virus following cessation of type-2 aral polio vaccine from the
immurnization programme.




12.6.2 National level plan for Environmental surveillance -

The South East Asia Regional Technical Group (TAG) on Immunization in April 2014 has
endorsed the plan for expansion of environmental surveillance in the Region. Considering the
risk of polio importation and emergence of VDPV case and to supplement existing AFP
surveillance system, the National Expanded Programme on Immunization in Bangladesh has
planned to introduce environmental surveillance for polioviruses. The national programme also
planned to initiate the processes and preparedness for environmental surveillance in 2014 and
to implement the environmental surveillance in early 2015. Based on this plan WHO SEAR team
joined country team in September 2014 and developed a proposal/plan and started
implementing the environmental surveillance from September 2015.

12.6.3 Capacity building of the National polio laboratery:

National polio laboratory has been strengthened by providing necessary equipment and HR
development specific for conducting environmental surveillance. At regional level polio lab
focal point were trained and regional level provided necessary guidance and support, know
how etc. to trained lab focal point to train the laboratory team.

12.6.4 Principles for selecting sewage sampling sites:

Recommended sampling sites are inlets to sewage treatment plants or other major collector
sewers. Industrial wastes may contain compounds that may be toxic to cell cultures and/or
interfere with poliovirus replication. This has to be taken into account when selecting the
sampling sites. In the absence of a sewer network, representative sampling may be difficult to
achieve and environmental surveillance should only be started if the major flow routes of
wastewater containing human faecal material are sufficiently well known. Targeted, carefully
designed stool surveys may be considered as an alternative approach to environmental
surveillance in the absence of a sewer network,

Consideration to select sample collection sites includes:

* Sample represents a group of peaple like 100,000 — 300,000

e Presence of high proportion of high-risk population

e |low vaccination coverage pockets

& Poor sanitation and hygienic status

& Foreign visitors are mainly residing in areas within these zones

® For open drainage system like natural canal/channel, to be free flowing (not stagnated
or close canal/channel) and sample ta be collected a kilometer prior it gets diluted with
other natural channeal (like river/lake)

& Site may be reviewed based on laboratory findings as decided the by national
programme.
12.6.5 Method of Environmental sample collection:

The plan should clearly indicate who is responsible for collecting the samples at each sampling
site. Sampling can be organized by the local authorities or centrally, through the MOH or NPL,
whichever is considered the mast suitable alternative for the particular situation.
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There are two principal modes of collecting environmental samples for virological analysis,
referred to as grab and trap sampling. In the grab method an amount of raw sewage is collected

at a selected sampling site, either at one point in time, or, preferably, at different
predetermined times to form a time-adjusted composite sample.

Grab sample volumes of one litre are recommended. The larger the volume of sewage analyzed
the higher the theoretical sensitivity to detect poliovirus circulation in the source population.
In practice volumes larger than 1 litre are difficuit to handle in the laboratory and may be
replaced by several parallel regular samples. Trap samples are collected by hanging a bag of
non-specifically absorbing material in the sewage stream. After one or more days the bag is
taken out of the sewage and shipped to the laboratory, where the absorbed material is eluted
and analyzed for the presence of (polio)viruses.,

Grab sampling is preferred to trap sampling as it is more feasible for quantitative

estimation of detection sensitivity of the system, and long-term experience suggests that
programmes exploiting concentrated grab samples detect polioviruses and non-palio
enteroviruses more often than those using trap sampling. Whatever the sampling principle,
collected samples should be immediately refrigerated and kept cool during transport to arrive
at the NPL within 48 hours of collection.

12.6.5.1 Collection of grab specimens of sewage:

The Mational Environmental Surveillance should contain unequivocal detailed
instructions for the following matters.
Sampling sites and persons responsible for sampling

Sewage specimens may be collected at sewage treatment plants, preferably from the inlet
collectar canal or, if the source population is considered to be too large, from other major
collector sewers in the network. Accessibility of the actual sampling site should be agreed upon
with the local concern authorities.

Details and responsibilities for provision of the sample vials to be used

Sturdy sample vials of either glass or plastic with a volume of 1-1.5 litre can be used. They
should be cleaned but sterilization s not essential. The form of the vial is not important (i.e.
bottle, can, etc,) but it should be sealable and compatible with the container to be used for cold
transportation of samples. The vial should have an unequivocal identification code and should
be accompanied with a form indicating the sampling site and sampling time.

Sampling procedure frequency and time at each sampling site

Sampling frequency should, preferably, be twice o month (biweekly), but at least once a month
as decided by the progromme. Sampling ta be continued for at least one year, and preferably
three years after lost WPV isolation. If environmental surveillance is prompted by known or
suspected reintroduction of WPV or appearance of cases caused by circulating VDPV (cVDPY),
the initial plan may cover a shorter period (not less than 12 months) and apply more freguent
sampling, targeted to more selected populations, This must always be accompanied by
intensified AFP surveillance. Time of collection should be selected based on expected maximum
afffuent flow from communities, which is often between 6-8 am. Time of sampling also becomes
impartant when the temperature is high, as viruses are expected to be inactivated more rapidiy.
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A sample of one litre of raw sewage fluid to be collected in the vial, and the outside of the
tightly closed vial wiped with a disinfectant before packaging in a cold transport container.

Transport of specimens

Persons responsible for arranging the transport of specimens to be mentioned by name. The
parcel must be kept at 4°C before and during the transport to the laboratory.

12.6.5.2 Collection of specimens of sewage by ‘trap’ method:

During sampling, special precautions should be taken to prevent cross contamination. In the
field a sorbent-bag with sorbent should be fixed using fishing-line so that the bag will be in the
stream of water, After exposure for 3—7 days the sorbent-bag should be placed in a separate
plastic parcel or sterile flask and transported to the laboratory in a cold bag or cold box. Each
sorbent-bag should be labelled (locality, point of sampling, date of beginning of the sampling,
duration of exposure). Samples should be kept at +4°C for no more than 24 hours and should
be kept cool during transport to the laboratory.

12.6.6 Reporting laboratory results:

Reporting of laboratory results from environmental surveillance to programme and WHO
should follow the guidelines of reporting for clinical surveillance with respect to the need for
regular reporting of activities and findings as well as immediate reporting of wild poliovirus or
VDPV isolation.

12.6.7 Interpretation of results and consequences:

The route of poliovirus from an infected individual through the environmenit to the cell cultures
at NPL is very complex, and thus the results obtained in enviranmental surveillance to be
interpreted with caution. A useful criterion of satisfactory owverall performance of the
surveillance is detection of non-polio enteroviruses in the samples. At least 30% of
concentrated sewage from grab samples should reveal NPEV. in populations immunized with
0PV, environmental surveillance should also reveal 50 strains, especially during and after NIDs
and other campaigns.

Abundant OPV-derived strains in the sewage may theoretically mask the presence of small
amournts of wild poliovirus if the standard technigques without specific selective conditions for
wild paliovirus are being used. However, there is plenty of evidence from practical experience
of successful isalation of wild poliovirus during and immaediately after NID, and hence there is
ro need to interrupt environmental surveillance because of an OPV campaign.
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3. Measles, Rubella & CRS

3.1 Measles
3.1.1 Introduction

Mieasles is an acute viral infectious disease. References to measles can be found from as early
asthe 7% century. The disease was described by the Persian physician Rhazes in the 107 century
as “more dreaded than smallpox.” In 1846, Peter Panum described the incubation period of
measles and lifelong immunity after recovery from the disease. Enders and Peebles isolated
the virus in human and monkey kidney tissue culture in 1954. The first live attenuated vaccine
was licensed for use in the United States in 1963.

3.1.2 Causative agent

Wieasles virus is an enveloped, ribonucleic acid (RNA) virus of the genus
Morbillivirus, a member of Paramyxoviridae family. Paramyxoviruses are
50 called because they have an affinity for mucous membranes. It is
single-stranded, of negative polarity, and antigenically stable and only
one serotype exists., The genome encades B proteins, including the
haemagglutinin (H) and the fusion (F) proteins. The lifelong immunity
that follows infection is attributed to neutralizing antibodies against the
H protein. Sequencing of the measles virus genome has so far identified
24 different genotypes that can be used to track transmission.

It is sensitive to heat and 15 inactivated rapidly in sunlight, heat and
extremes of pH but remains viable over long period when stored at-20°C
to -70°C.

3.13 Pathogenesis

Measles virus causes systemic infection. The median incubation period is 14 days (range, 721
days) from exposure to onset of rash. 2 to 3 days after infection and replication in the
respiratory epithelial cells, viruses reach regional lymph nodes and a primary viremia occurs
with subsequent spread to the reticuloendothelial system. Following further viral replication in
regional and distal reticuloendothelial sites/organs, there is 3 second wave of viremia, which
occurs 5 to 7 days after initial infection. During this secondary viremia, there may be infection
of all organs, including the skin, which contributes to the typical rash and the gastrointestinal
tract mucosa, which is visible in the oral mucosa as Koplik spots. Measles virus multiplication is
more intense now in upper respiratory-tract and virus is shed from nasopharynx fluid. Thus, the
person is infectious to others from 4 days before rash onset until 4 days after rash onset, the
period when the virus spreads into the air as droplets and aerasols). Inhaling such virus results
in new hosts getting infected in the community; with the develapmeant of immunity, the virus
load in the body declines and disappears.




Figure 7: Schematic of wild type measles virus infection
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3.1.4 Reservoir

Measles is a human disease. There is no known animal reservoir, no vector and an
asymptomatic carrier state has nat been documented.

3.1.5 Communicability

Measles is one of the most easily transmitted diseases. It is highly communicable with a
secondary attack rate of 75%-50% among susceptible persons. Measles is contagious from the
onset of prodromal phase (4 days before rash onset) to 4 days after the rash. The vaccine virus,
although it is a live virus, does not appear to be communicable. After infection, the measles
virus invades the respiratory epithelium of the nasopharynx and spreads to the regional lymph
nodes. After 2 days of replication in these sites, a primary viraemia widens the infection to the
reticuloendothelial system. Following further replication, secondary viraemia occurs 5-7 days
after infection and last for 4-7 days. The viraemia peaks 11-14 days after infection and then
declines rapidly over few days.

3.1.6 Trancmizsion

Measles is a highly infectious (easily transmissible) viral disease spread by direct contact and
airborne transmission, If a case of measles is introduced amang a group of nonimmune subjects,
secondary infection may occur in 12 to 18 persons (Ro= 12—-18).

3.1.7 Susceptibility and Resistance

Persons who have not had measles or who have not been successfully immunized are
susceptible. Acquired immunity after measles infection 1s usually life-long. Infants born to
mothers whao have had measlas are immune for periods varying from 3-14 months after birth,
depending on the amount of residual maternal antibody at the time of préegnancy and the rate
of antibody degradation in the new-born child. The presence of maternal antibody interferes
with the infant’s immunologic response to measles vaccine.




Pre-emptive vaccination is the only rational approach not to have measles disease. Because of
the extreme infectiousness of the disease, measures to control outbreaks in highly susceptible
communities almost invariably fail.

3.1.8 Prevention

3.1.9 Immumniiy

MNatural measles infection tends to induce higher antiboady levels than does measles vaccination,
Following infection with measles virus, the initial cell mediated immune response is followed
by an antibody mediated response at the time of the rash. Some persons with very low or
undetectable antibady titres may be susceptible to measles. Recovery from measles is
dependent upon an adeguate T-cell response.

Serologic studies have demonstrated that when given after 9 months of age, the
seroconversion rate with measles vaccine is 85%, and after 12 months of age 95%. The peak
antibody response occurs 6 to 8§ weeks after infection or vaccination. Immunity conferred by
vaccination against measles has been shown to persist for at least 20 years and 1s generally
thought to be life-long for most individuals, Depending upon the titre of passively acquired
maternal antibodies, young infants are usually protected against measles for several manths.
This protection decays by 6-3 months of age, leaving infants increasingly susceptible to measles.
Therefare, the recaommended age for measles vaccination in National immunization schedule
is after completion of 9 months followed by 2™ dose after completion of 15 months of age_In
emergency settings like FOMN camps while campaign MR vaccine given is at 6 months of age.

3.1.10 Clinical feature of Meaclesg

The incubation period of measles, from exposure to prodrome
averages 10-12 days, from exposure to rash onset averages 14 days
(range 7—18 days). The prodrome lasts 24 days (1-7 days). It is
characterized by fever which increases in stepwise fashion, often
peaking as high as 103° -105°F followed by cough, coryza and
conjunctivitis. Koplik spots appear 1-2 days before the rash to 1-2
days after the rash. It is punctate blue-white spots an the bright red
background in the buccal mucosas which are pathognomonic of
Measles. The maculopapular rash (measles rash) appear after
another 3-4 days, spreads from the face and neck to the trunk and Maculopapular ragh. '
extremities, fading after about 3 days. Patients normally improve by
the third day of rash, and are full recovery occurs 7—10 days from the
onset of disease. Other symptoms of measles include anorexia,
diarrhoea especially in infants and generalized lymphadenopathy.

koplik's Spots




Figure 8: Timeline of Infectivity, clinical disease and laboratory findings for measles virus

infection
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3.1.11 Complication

Most persons recaver from Measles without sequelae. Some complications associated with
Measles may be facilitated by the transient suppression of cellular immunity, which is a
characteristic feature of the disease. However, severe forms of the disease, including bleeding
from skin and mucosa, may occur, Among children less than 5 years of age, frequent measles
complications include otitis media (5-15%) and pneumonia (5—10%). In developing countries,
persistent diarrhoea with pratein-losing enteropathy may ensue, particularly in young infants.

Measles encephalitis, which is considered an auteimmune disorder, occurs one in about 1000
cases; Subacute Sclerosing Pan encephalitis (SSPE), a slowly progressive infection of the central
nervous system, occurs one in about 100,000 Measles cases.

3.1.12 Case Fatality ratio (CFR)

in developed countries, measles deaths are rare, with case-fatality ratios in the range of D.01-
0.1%. In developing countries, the case fatality rate has been estimated in between 5%-15%
Persons with malnutrition, especially vitamin A deficiency or with severe immunological
disorders such as advanced HIV infection are at increased risk of developing severe or even
fatal measles.
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3.1.13 Differential Diagnosis

Many illnesses are accompanied by fever, rash and a variety of
nonspecific symptoms. In examining for measles, it is important
to consider Rubella, Dengue fever, Roseola (Human herpes virus),
Erytherma Infectiosurn (human parvowvirus) Enterowvirus or
Adenovirus infections, Toxic shock syndrome, Rickettsial diseases
and drug hypersensitivity reaction

{}ifferenﬁal'i}iitgnm’ﬁ
Rubella
Cengue fever
Roseala

Erythema Infectiosum

Enterovirus /Adenovirus
infectian

Drug hpsrsensitivity

Table 3: Comparison of clinical and epidemiological characteristics of measles and its

differential diagnosis

Disease Rubella Measles Dengue
Causative agent Rubella Measles Dengue
Virus Virus Virus
Incubation Period 14-23 7-18 212
Fever Yes Yes Yes
Rash Yes Yes Yes
Conjunctivitis Yes Yes Yes
Coryza Yes Yes Yes
Joint symptoms Yes Mo Yes
Retro auricular Yes No No
lymphadencpathy
Serological test eM leM leM
Still births Yes Yes Yes
Birth defects Yes No No

3.1.14 Measles Vaccine

Erythema Roseola
infectiosum  jnfantum

Parvo Human
virusB1 Herpest
4-20 10

Yag Yes
Yes Yes
fes No

ey No

Yes Na

Na Yes
lgh lghi
Yes No

Nao No

Measles vaccine consists of live, attenuated strains of measles virus and is available, either as
monovalent measles vaccine or as measles-containing vaccinge (MCV) in combination with
rubella, mumps or varicella vaccines. When using the combined measles—rubella (MR) vaccine,
measles—mumps—rubella (MMR] vaccine or measles—mumps—rubella—varicella [MMRV)
vaccineg, the protective immune responses to each individual vaccine antigen as well as vaccdine-
associated adverse events remain largely unchanged. However, the rate of febrile seizures
aeeurring 710 days after the first dose in children vaccinated with MMRV is about 2 times
higher (9/10,000) than in children who receive MMR and varicella vaccines separately at the

same visit.

Measles vaccine protects equally well against all wild measles virus genotypes. A live vaccine

virus does not spread from vaccinated to the unvaccinated.
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Immune responses to Measles Containing Vaccine (MCV): Measles vaccine induces both
humoral and cellular immune responses comparable to those following natural infection,
afthough antibody titres are usually lower. Following vaccination, transient measles-specific
immunaoglobulin (lg) M antibodies appear in the blood and lgA antibodies appear in mucosal
secretions; 1gG antibodies, hence protective immunity, persist for decades. Vaccination also
induces measles virus specific CD4+ and CD8+ T lymphocytes.

Vaccinating infants befare or at the age of 6 months often fails to iInduce seraconversion due
to the immaturity of the immune system as well as the presence of neutralizing maternal
antibodies. The development of a high avidity antibody response is critical to the development
of protective immunity to measles virus. Antibody avidity to measles virus is generally lower in
children vaccinated at age 6 to 9 months compared with the avidity obtained in children
vaccinated at age 12 months ar above.

Studies on revaccination in children who failed to respond to their first dose of measles vaccine
given at 12 months show that almost all develop immunity after their second dose. Although
vaccine-induced antibody concentrations decline over time and may become undetectable,
immunological memory persists and, following exposure to measles virus, most people who
have been vaccinated produce a protective immune response.

Fallowing vaccination, the long-term persistence of neutralizing measles antibodies [26-33
years) and long-lasting protection against measles have been demonstrated by several
investigators. No studies yet have identified declining immunity as an important risk factor.

32 Rubella

3.21 Introduction:

The name rubella is derived from latin, meaning “little red”. Initially it was considered to be
varient of measles or scarlet fever and was called "third disease™. In 1814, it was first described
as a separate disease in the German medical literature, hence the common name “German
measles”. Following a widespread epidemic of rubella infection in 1940, Norman Gregg, an
Australian opthalmologist, reported in 1941 the occurance of congenital rubella syndrome.

Rubella is an acute, usually mild illness that presents exanthematous fever and rash affecting
susceptible children and young adults worldwide. Its public health importance is due mainly to
the teratogenic potential of the virus. Infection in the early months of pregnancy usually affects
foetal development. Rubella infection of the foetus can result in miscarriage, foetal death or
birth of an infant with serious congenital defects. Congenital Rubella Syndrome [CRS) is an
important cause of blindness, deafness, congenital heart disease and mental retardation.

3.2.2 Causative agent

Rubella virus is the only member of the Rubivirus genus of the Togavirus family. It is an
enveloped RNA virus, with a single antigenic type that does not cross -react with other
members of the togavirus group. It is relatively temperature labile but is more heat stable than
measles virus. Rubella virus is imactivated after 30 minutes at 56°C, 4 minutes at 70°C and 2
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minutes at 100°C. it is also susceptible to a wide range of disinfectants and is inactivated by 1%
sodium hypochlorite, 70% ethanol and formaldehyde.

3.23 Patheopgenesis

Fallowing respiratory transmission of rubella virus, replication of the wvirus occurs in the
nasopharynx and regional lymph nodes. The incubation period is 18 days [range 12 to 23 days).
Viremia occurs 5—7 days after infection and results in viral spread to different organs. Rubella
virus can be found in nasopharyngeal samples from 1 week before the onset of the rash to 2
weeks after, with maximal shedding occurring 1-5 days after rash onset. In pregnant women,
transplacental infection of the fetus occurs during viremia. The virus infects the developing
fetus. Fetal damage occurs through destruction of cells as well as mitotic arrest. Infants barn
with congenital rubella may shed the virus for a year or more in pharyngeal secretions and
urine.

3.2.4 Reservoir

There is no known animal reservair. Infants with CRS may shed rubella virus for an extended
period. Post-natal infection does not lead to pralonged shedding.

3.2.5 Communicability

Rubella spreads through contact with nasal or throat secretions of an infected person. This may
result fram airboarne droplet spread, direct contact with an infected person or indirect contact
with freshly infected articles, Infants with CRS shed large guantities of rubella in their
pharyngeal secretions and in urine, can serve as a source of transmission.

Rubella is moderately contagious, mostly when the rash is erupting, but is communicable from
1 week before, to 5-7 days or more after the onset of the rash. Infants with CRS may shed virus
up to year after birth. There is no evidence that the vaccine virus can spread to contacts.

3.2.6 Transmission

Transmission is primarily by large droplets spread or direct contact with nasal or throat
secretions from an infected person. Less commonly it spreads by airborne aerosolized droplet
nuclei or by indirect contact with freshly contaminated articles.

After the rubella virus infects the nasopharynx, it multiplies in the lining of the respiratory tract
and in local lymph nodes before passing in to the blood stream. Viremia begins 5-7 days after
infection, spreading throughout the rest of the body, including skin. Virus can be jsolated from
the nasopharynx from up to 1 week before, to up to 2 weeks after the onset of rash.

3.27 Susceptibility and Resistance

Humora!l and cell mediated immunity develop following a rubella infection. 1gG and lgM
antibodies are observed about 14-18 days after rubella infection, at about the time when the
rash appears. Rubella IgM antibody wane quickly and are usually undetectable after 2 manths,
whereas rubella 1gG antibody persists.
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Rubella specific 1gM is diagnostic of acute infection. Rubella specifie 1gG is 3 long-term marker
of previous rubella infection. 1gG begins to rise after the onset of the rash, peaks about four
waeks laterand generally lasts for rest of life: Natural rubella infection generally confers lifelong
immunity.

3.2.8 Prevention

Vaccination is the rational approach not to have Rubella. One does of rubella containing vaccine
on or after the first birthday i1s effective tool for controlling rubella

3.29 C(linical Aspects of Rubelia

Approximately 50% of rubella infections are subclinical and may not be detected except
through laboratory confirmation. The main symptoms include inflammation of the
lymphnodes and 3 maculopapular rash, which may be preceded by mild catarrhal symptoms,
Enlargerment of the lymphnodes (lymphadenapathy) occur from 5-7 days before and up ta 2
days after the onset of rash.

The incubation periad for rubella ranges from 12-23 days, average period is 14 days. A short
prodromal phase (1-5 days) occurs before the rash appear in adalescents and adults but notin
children. In children rash is usually the first manifestation. The prodrome involves low grade
fever, headache, malaise, anorexia, mild conjunctivitis, coryza, sore throat, eough and
lymphadenopathy involving the suboccipital, post auricular and cervical lymphnodes.
Approximately 14-18 days after infection, a maculopapular rash develops. The rash, which may
be difficult to see, starts on the face and neck and spreads rapidly down over the trunk and
extremities, The rash fades after 1-3 days and is occasionally pruritic. Joint pain and temporary
arthritis, which are uncommon in children, occur frequently in adults, especially in women.

Figure 9: Clinical features of typical rubella infection
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3.2.19 Clinical feature of Rubella

Rubella is a mild self-limited illness that usually occurs during childhaod. During the second
week after exposure, there may be a prodromal iliness consisting of fever usually <39.0 °C,
malaise and mild conjunctivitis, which is moere commeon in adults. Post auricular, occipital and
posterior cervical lymphadenopathy is characteristic, and typically precedes the rash by 5-10
days. The maculopapular, erythematous and often pruritic rash occurs in 50-80% of rubella-
infected persons. The rash, usually lasting 13 days, starts on the face and neck before
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progressing down the body. Serolegical studies have shown that 20-50% of all rubella
infections occur without a rash, or are subclinical. Joint symptoms (arthritis, arthralgia), usually
of short duration,

3.2.11 Complication

Complications of rubella are nat common, but they generally occur more often in adults than
in children.

Arthralgia or arthritis affects often fingers, wrists and knees. Joint symptoms tend to occur
about the same time or shortly after appearance of rash and may last up to one manth. Chronic
arthritis is rare.

Encephalitis occurs in one in 6000 cases, more frequently in adults especially in females than
children, but occasionzlly incidences have been reported as high as 1/500 and 1/1600.
Mortality estimates vary from 0 to 50%.

Haemorrhagic manifestations occur in approximately one per 3,000 cases, occurring more
often in children than in adults. These manifestations may be secondary to low platelets and
vascular damage, with thrombocytopenic purpura being the most common manifestation.
Gastrointestinal, cerebral or internal haemorrhage may occur. Effect may last from days to
months, and most patients recover, Additional complications include orchitis, neuritis, and 3
rare late syndrome of progressive panencephalitis.

3.2.12Z Laboratory Diagnosis

Many rash ilinesses can mimic rubella infection, and as many as 50% of rubella infections may
be subelinical. The only reliable evidence of acute rubella infection is a positive viral culture for
rubella or detection of rubella virus by polymerase chain reaction (PCR), the presence of
rubella-specific lgM antibody or demonstration of a significant rise in IgG antibody from paired
acute- and convalescent-phase sera.

Rubella virus can be isolated from nasal, blood, throat, urine and cerebrospinal fluid specimens
from rubella and CRS patients. Virus may be isolated from the pharynx 1 week before and until
2 weeks after rash onset. Although isolation of the virus is diagnostic of rubella infection, viral
cultures are labour intensive and therefore not done in many laboratories; they are generally
not used for routine diagnosis of rubella. Viral isclation is an extremely valuable epidemiologic
tool and should be attempted for all suspected cases of rubella or CRS.

Serology is the most commaon methad of canfirming the diagnosis of rubella. Acute rubella
infection can be serologically confirmed by a significant rise in rubella antibody titre in acute-
and convalescent-phase serum specimens or by the presence of serum rubella IgM. Serum
should be collected as early as possible (within 7-10 days) after onset of illness, and again 14—
21 days {minimum of 7 days) later. False-positive serum rubella |gM tests have occurred in
persons with parvovirus infections, with a3 positive heterophite test for infectious
mononucleosis, or with a positive rheumatoid factor.

The serologic tests available for laboratory confirmation of rubells infections vary among
laboratories.

Enzyme-linked immunosorbent assay (ELISA) is sensitive, widely available and relatively easy to
perfarm. It can also be modified to measure IgM antibodies. Most of the diagnostic testing
done for rubella antibodies uses some variation of ELISA,
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Serological testing is the preferred method for routine |aboratory diagnosis of rubella. The
presence of rubella IgM or demonstration of a significant rise in rubella IgG from paired acute
and convalescent serum samples provides evidence of ongoing or recent rubalia infection, On
rare occasions, false-positive |gM results may occur when lgM antibody detection kits are used,
g.g. enzyme-linked immunosorbent assay (ELISA). Where rubella is rare, false-positive
serological results become relatively more common, thereby increasing the need for
confirmatory tests. The presence of IlgM antibody must always be interpreted with caution if
there is no clear clinical context (e.g. when testing is routinely performed during pregnancy).
Congenital rubella infection is most commonly diagnosed by detection of rubella igM in serum
or oral fluid sampled during the early months of life.

Currently, ELISA is the most frequently used method for rubella antibody sereening and
diagnosis because it is sensitive and adaptable and can be readily automated. However, the
majority of early studies on rubella vaccines and seroprevalence studies used a haem
agelutination inhibition assay. Latex agglutination, single radial haemolysis and plague
neutralization may also be used, mainly for confirmatory purposes. RT-PCR assay is a highly
sensitive and specific diagnostic tool. Viral isolation is labour-intensive and costly, and is not
routinely used for diagnosis.

3.2.13 Treatment

There is no effective antiviral treatment for rubella, and symptoms are often so mild that
treatment usually is not necessary. However, isolation from others especially pregnant women
during the infectious period s necessary. Treatment of symptoms includes plenty of fluids and
pain relief if required. Paracetamal may be uvsed to reduce fever and pain. Aspirin should not
be given to children under 12 years of age unless specifically recommended by a doctor.,

3.2.14 Rubella Vaccine

The Rubellia RA 27/3 vaccine is a live attenuated virus, was first isolated in 1965. The virus was
attenuated by 25-30 passages in tissue culture, using human diploid fibroblasts. It does not
contain duck, chicken or egg protein. There are a few other vaccines based on different strains
available in some other regions. Rubells vaccines are available either as monovalent
farmulations or in combinations with other vaccine viruses, as RCVs. Commaonly used RCVs are
combinations with vaccines against measles (MR), measles and mumps (MMR) or measles,
mumps and varicella (MMRV). Each dose of an RCV contains a defined number of infectious
units (21000 PFU or CCID50). When stored at +4 °C, most RCVs have a shelf-life of 23 years.

Schedules

The high response rate to a single dose of rubella vaccine (295%) and the long-term persistence
of protection in vaccines do not support a routine requirement for a second dose of rubella
vaccine. However, based on the indications for a second dose of measles-containing and
mumps-containing vaccines, a second dose of MR or of MMR is now offered in most countries,

An RCV is normally administered as a subcutaneous injection (but may also be given
intramuscularly), usually at age 12-15 months, but it can aiso be administerad to children aged
9-11 months and to alder children, adolescents and adults. In most countries, rubella vaccine
is given as MR or MMR, and the age of administration follows the schedule for measles — that
is, the first dose is usually given 9 months or 12—15 months and a second dose at 15-18 months
or 45 years.
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During outbreaks of measles, MR or MMR may be administered to infants as young as 6 months.
Because of the possibility of lower seroconversion, the dose administered at 6 months should
riot be counted as a valid dose, and the child should be vaccinated with subsequent dose(s) of
RCVs according to the usual national immunization schedule.

Immunogenicity and vaccine efficacy

Rubella vaccine induces seroconversion rates of approximately 95% or higher after a single
dose.

The RA27/3 strain achieves antibody titres that closely resemble those induced by natural
infection. In clinical trials, 95—100% of susceptible persons aged 12 months and older developed
rubella antibodies after a single dose of the vaccine. It should be noted, however, that the
immune response may be relatively slow, and therefare, it is advisable to wait until 6—8 weeks
after immunization to assess seroconversion. Up to 5% of all vaccines fail to seroconvert; in
part, this may be due to concurrent infection or — in young infants — to pre-existing maternal
rubella antibodies.

The immune responses to rubella antigens are not affected by the other components of the
vactine inthe combinations MR, MMR or MMRV. Also, seroconversion rates are similar among
the different farmulations of RA 27/3 vaccine when it is given concurrently with other live or
inactivated vaccines.

3.3 Measles and Rubella surveillance

3.3.1 Background

in May 2012, at the World Health Assembly (WHA), the Glabal Vaccine Action Plan (GVAP) of
the decade of vaccines (DoV) was endorsed. One of the goals of GVAP was to meet measles
and rubella elimination in at least 5 Regions by 2020,

In 2013, at the 66th session of the Regional Committee of the World Health Organization (WHO)

South-East Asia Region (SEAR), the 11 S5EAR member states established a regional goal to

eliminate measles and control rubella and congenital rubella syndrome (CRS)* by 2020. Country
efforts in the South-East Asian Region have led to 3 75% decline in measles deaths between

2000 and 2017. Based on the recommendations of the midterm review and regional verification

Committee (SEAR-VC) for measles elimination and control of rubella & CRS, the 72nd session

of the Regional Committee of the WHO South-East Asia Region (SEAR) adopted the target of
elimination of measles and rubella by 2023.

The impact of the measles vaccine on global public health is tremendous. Before 1963, most of
the world's population caught measles by their 15th birthday, resulting in an estimated 100
million cases and over 2 million deaths annually. By 2000, four decades of steadily increasing
use of the vaccine saw a dramatic reduction of cases to just over half a million annually. In 2002,
the Americas declared that measles was eliminated from the region.



Figure 10: Measles global annual reported cases and MCV1 coverage, 1980-2022
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Some Key facts

+  Even though a safe and cost-effective vaccine is available, in 2018, there were mare
than 140 000 measles deaths globally, mostiy among children under the age of five.

»  Measles vaccination resulted in a 73% drop in measles deaths between 2000 and 2018
worldwide

+ In 2018, about 86% of the world's children received one dose of measles vaccine by
their first birthday through routine health services —up from 72% in 2000.

+  During 2000- 2018, measles vaccination prevented an estimated 23.2 million deaths
making measles vaccine one of the best buys in public health.

3.3.2 Measles and Rubellz Surveillance in Bangladesh

In setting a measles elimination goal, a sensitive case-based surveillance system is essential to
monitor progress toward elimination and to sustain measles, rubella and CRS elimination. The
objectives of case-based surveillance are to detect, investigate and classify all suspected cases;
and to respond confirmed outbreaks. Bangladesh started measles outbreak surveillance in
2003 and case-based surveillance from 2008. Currently Bangladesh is conducting “fever and
rash’ surveillance to detect measles and rubella, under which all the samples collected are
tested for both measles and rubella (paraliel testing).

The objectives of surveillance are to:

¢  Characterize epidemiclogy and measure burden of measles and rubella

o Detect and investigate outbreak and take immediate actions for preventing
additional cases or deaths during outbreaks

*  Help public health officials at the upazila, district, municipality, city corporation,
division and national level to develop more effective strategies to prevent diseases

*  Measure the impact of vaccination programme

* |dentify high risk population and areas

o |dentify problems in service delivery (e.g. Cold chain problem, adverse event)
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&  Measure the impact of specific health interventions and determine if 3 particular
disease prevention strategy s effective (e.g. supplementary vaccination campaigns).

The standard mode of surveillance for elimination strategies is to detect, report and investigate
all suspected cases; for case confirmation, laboratary testing at an accredited laboratory is
crucial. As Bangladesh is moving toward elimination goal hence, the laboratory-supported
case-based surveillance is vital for better understanding of transmission patterns and guide
rapid response to interrupt the chains of virus transmission.

3.33 Measles Elimination in Bangladesh

Bangladesh endarsed the measles mortality reduction goal set in UN General Assembly Special
Session on children in May 2002 and in World Health Assembly 2003. In accordance with the
Jaint WHO/UNICEF measles mortality reduction strategic plan, the Government of Bangladesh
developed the National Measles Control Plan of Action 2004-2010. Based on the plan, measies
catch-up campaign was conducted targeting 35 million children from 2@ months to 10 years in
2005-06, followed by follow up campaign in 2010 targeting 9 months to under 5 years children
and MR campaign in 2014 targeting 9 months to under 15 years children. The last MR follow
up campaign was conducted from December 2020 — February 2021 whare more than 36 million
children were vaccinated.

In line with regional goal Bangladesh is determined to eliminate measles, rubella and CRS by
2023, Bangladesh has started measles surveillance integrated with VPD (Vaccine Preventable
Diseases) surveillance from 2003 and initiated measles case-based surveillance from 2008. CRS
surveillance was initiated in 2012 and CRS surveillance integrated with AFP and VPDs
surveillance from 2014. Bangladesh has made significant progress in achieving sensitive and
guality measles surveillance.

Measles vaccine was introduced in Bangladesh in 1979. Since 1979-2011 single dose of measles
vactine was given after completion of 09 months of age. Rubella vaccine was introduced as first
dose of combination of Measles-Rubella (MR) vaccine in 2012. In the same year measles 27
dose was introduced after completion of 15 months of age. Measles secand dose was replaced
by MR second dose in 2015,

The epidemiology of measles, rubella and CRS in Bangladesh suggests that the country is
making progress towards their eventual elimination. Following the 2014 catch-up MR SIA, the
number of measles and rubella outhreaks dropped sharply during 2014 and 2015 (figure 11).
Similarly, the actual number of rubella cases dropped dramatically and has remained low
{figure 14) with annual incidence of 0.75 — 1.2 confirmed cases per million population since
2014. However, the number of measles outbreaks has picked up in 2017, 2018 & 2019 which
dropped again after the MR campaign 2020.
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Figure 12: Confirmed measles cases, Bangladesh 2018-2022
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Figure 14: Confirmed rubellz cases, Bangladesh 2018-2022
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Figure 15: Age specific incidence of confirmed measles cases, 2018-2022, Bangladesh
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Bangladesh has made steady progress towards achieving its goal of measles, rubella and CRS
elimination with respect to increasing levels of population immunity over wide age-ranges,
surveillance quality and routine vaccination coverage with two dases of MR vaccine. However,
reaching the last 5-10 percent of children that remain unvaccinated or under-vaccinated
remains a common challenge for this and all immunization programmes. Such children are
often the hardest to reach. Rigorous and uniform application of the proven measies and rubella
elimination strategies, in addition to developing and

implementing innovative tactics for specific populations and situations, are necessary to
achieve the equity and timeliness of vaccination service delivery and utilization as well as
elimination-standard surveillance guality that are needed to achieve and sustain measles,
rubella and CRS elimination.

The Government of Bangladesh has endarsed a National strategic Plan of Action by adopting
the global and regional strategies to address the issue of measles and rubells burden.

333.1 Goal of Measles, rubella & CRS

Achieve and maintain elimination of measles and rubella with interruption of the

transmission of indigenous measles and rubella viruses by 2023,

Objectives

1. Achieve and maintain at least 95% coverage with 2 doses of MR vaccine
in every upazila, municipality and city corporation zone through routine
and/or supplementary immunization.

2. Establish elimination standard measles, rubella and CR5 surveillance and
programme performance monitoring.

3. Maintain an accredited measles and rubella laboratary to conduct
serologic and virologic/molecular testing for measles, rubelia and CRS.

4. Prevent, prepare and respond to measles and rubella outbreaks.

T Advocacy, social mobilization and program communication to obtain
political commitment for measles, rubella and CRS elimination,
establish inter-sectoral and societal linkages and create demand for
immunization services.
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3.3.3.2 Straiegies of Measles Elimination Programme
Four strategical components

® Strong routine immunization: The first dose of measles containing vaccing (MCV1)
is given to the children at the age of 9 months {i.e. after completion of 9
months to before the first birthday)

. Second opportunity for measles immunization: A second dose of measles
vaccine (MCV) is given to all children at the age of 15 months (i.e. after
completion of 15 months) through routine immunization aiming to vaccinate all
children of target age group.

. Intensified surveillance: prompt identification and investigation of measles cases
with sample collection for laboratory confirmation

® Improved clinical management of measies cases: providing Vitamin A
supplementation and adequate treatment of complications.

3.34 Case definition and case Classification

Suspected case of measles: A patient with fever and maculopopular (ron-vesicular) rash or a
patient whom a clinician suspects measles or rubella irrespective of age.

Suspected Measles Outbreak: Occurrence of 3 or more casesin arural ward or urban mahalla
{approximately 10,000 population) in a period of 30 days. A single labaratory confirmed case
of measles or rubella should be treated as an outbreak and public health response should be
initiated accordingly.

Laboratory criteria for diagnosis: Presence of measies/rubella specific IgM antibodies.

Laboratory-confirmed case A suspected case of measles or rubella that has been confirmed
pasitive by testing in a proficient laboratory, and vaccine-assaciated illness has been ruled out.

Epidemiologically linked case: A suspected case of measles, or rubells, that has not been
confirmed by a laboratory but was geographically and temporally related, with dates of rash
onset occurring 7—21 days apart for measles (or 12-23 days for rubella) to a laboratory-
confirmed case or, in the event of a chain of transmission, to another epidemioclogically-
confirmed measles or rubella case.

Clinically compatible measles case: A suspect case with fever and rmaculopapular (non-
vesicular) rash, for which no adeqguate clinical specimen was taken and which has not been
linked epidemiologically to a laboratory-confirmed case of measles, rubella or another
laboratory-canfirmed communicable disease.

As countries get closer to elimination, most of the suspected measles cases should be
confirmed by laboratory or epidemiological linkage. Clinically compatible cases are highly
unlikely to be measies when the country is at or near elimination.

Clinically compatible rubella case: As the rubella surveillance of Bangladesh is utilizing the
measles surveillance platform, there is no clinically campatible rubella cases rather clinically
compatible measles case.

Non-measles discarded case: A suspected case that has been investigated and discarded as
ron-measles using laboratory testing in a proficent laboratory or epidemiological linkage to a
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laboratory-confirmed outbreak of another communicable disease confirmation of another
aetiology failure to meet the clinically compatible measles case definition.

If the case is also negative for rubelia, this is 3 non-measles non-rubella discarded case.

Endemic cases: Endemic measles transmission is the existence of any continuous indigenous
chain or re-established chain of transmission of measlesfrubella virus persisting for »1 year in
any defined geographic area. An endemic measles case is a |laboratory or epidemiclogically
confirmed measles case resulting from endemic transmission of the measles virus. For rubella,
any case that cannot be proved to be imported is considered ndigenous.

Imported cases: An imported measles case is a confirmed case which, as supported by
epidemiologic and/or virologic evidence, was exposed outside the country or region during the
721 days prior to rash onset. For rubella, the time frame is 12-23 days. A travel history to an
area where measles occurs and during a plausible time frame must be demonstrated; results
of molecular sequencing of the virus isolated from the cases should be compatible with the
areas/countries visited. The possibility of local exposure to measies must be excluded after a
careful community investigation.

Import-related cases: An import-related case is a confirmed case which, as supported by
epidemiologic and/or virologic evidence, has locally acquired infection as part of a transmission
chain related to an imported case. A chain of transmission is two or more confirmed cases that
are epidemiologically linked. The investigation should thus demonstrate that the import-
related case had direct contact 7-21 days with an imported case or another import-related case
(12-23 days before rash onset for rubella). Molecular sequencing data of the isolated virus, if
available, could support the link,

Cases with unknown source of infection: A confirmed case for which the source of infection
was not identified. It is possible that an epidemioclogical link to an imported case or an import-
related case cannot be found even after a thorough investigation, and sporadic cases with
unknown source of infection are not necessarily indicative of endemic transmission. However,
the identification of sporadic cases might indicate gaps in surveillance. The pattern of
occurrence of these cases (e.g. number of transmission chains and number of cases involved,
geographical and tempaoral distribution) is as impaortant as their number.

Measies vaccine-associated illness:
A suspected case that meets all five of the following criteria:

1. The patient had a rash illness, but did not have cough or other respiratory symptoms
related to the rash

2. The rash began 7-14 days after vaccination with a measles-containing vaccine

3. The blood specimen, which was positive for measles IgM, was collected 8-56 days after
vaccination

4. A thorough field investigation did not identify any secondary cases

5. Field and laboratory investigations failed to identify other causes, or genotype A was
isolated from the suspected case (genotype A is only vaccine-related and does not occur
as wild-type infection).

= =
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Acute measles-related death: Any death occurring within 30 days of rash onset of 3 measles
case (laboratory-confirmed, epidemiologically linked, clinically compatible) that is related to a
complication of measles (such as pneumonia) not due to other related cause. e.g. a trauma or
chronic disease.

3.3.5 HKey definitions related to measles and rubella surveillance

Measles, or rubella, eradication: worldwide interruption of measles, ar rubella, virus
transmission in the presence of a surveillance system that has been verified to be performing
well,

Measles elimination: the absence of endemic measles transmission in a defined geographical
area (e.g. region or country) for 212 months in the presence of a well-performing surveillance
system. However, verification of measles elimination takes place after 36 months of
interrupted endemic measles virus transmission.

Rubella and CRS elimination: the absence of endemic rubella virus transmission in a defined
geggraphical area (e.g. region or country) for >12 months and the ahbsence of CRS cases
associated with endermnic transmission in the presence of 3 well-performing surveillance system.
However, verification takes place after 36 manths of interrupted endemic virus transmission.

Rubella and CRS control: 3 95% reduction of rubella and CRS as compared with the 2008
baseline nationally and for the Region.

Endemic measles, or rubella, virus transmission: the existence of continuous transmission
of indigenous ar imparted measles virus, or rubella virus, that persists for 212 months in any
defined geographical area.

Re-establishment of endemic transmission: occurs when epidemiological and laboratory
evidence indicates the presence of a chain of transmission of a virus strain that continues
urinterrupted for 212 months in a defined geographical area where measles or rubella had
previously been eliminated.
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Laboratory or epidemiclogically confirmed cases should be further classified according to the source of
the infection as imparted cases, import-related cases or cases with an unknown source.

3.3.6 Measles case Investigation

Case Identification, Notification, Investigation & reporting

In elimination mode, measles surveillance must be case based. The surveillance system should
be able to do the following in a3 timely manner:
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s detect, notify and investigate suspected measles cases and outbreaks; correctly classify
cases as confirmed or discarded; determine if they were due to failure of programme
implementation (for example, should have been vaccinated but were not), due to
vacone failure, or occur in someone for whom vaccination is not recommended; and
inform actions that reduce morbidity and meortality and prevent further virus
transmission.

o Active surveillance in health facilities: All cases of measies who meet the surveillance
case definition of measles when present to the autpatient clinic, emergency room and
inpatient ward in health care facilities should be identified and investigated by
attending physician. The clinicians (RMOs, MOs, Paediatricians and other Physicians) of
the health care facility collect information from cases whean they attend the patients for
first time. They record information on AFP & EPI disease report form (Annexure 01) and
hand over to HSO at the end of their duty.

e Passive Surveillance: Weekly review of health facilities register book is essential so that
no case 1s missed. |n Bangladesh the surveillance system is established in selected health
facilities (both private and public) throughout the country.

* Nedical officer in the hospital detects, investigates and reports any suspected measles
cases to HSO immediately using “Suspected measles case investigation form” (Annexure
08). 5/he also must assist in collection of specimens and ensure appropriate case
management.

e HS0 to ensure the above-mentioned processes are duly undertaken. Where required
H50 should assist in case investigation, sample collection and transportation of
specimens to designated lab.

* HS0 is also responsible to prepare & submit line listing report to C5/CHO, notify DSFP,
contact SIMO when necessary.

s  Suspected Measles Case Investigation Forms (CIF) will be sent to the National laboratory
along with the specimens.

o [fthere are cases with no [aboratory specimens, case investigation forms of thase cases
also to be sent to the national laboratory.

e  NPML will complete the “Status of specimen condition” section of the CIF for each
suspected measles case with sample. At national level EPID number is checked and
corrected if needed. A copy of CIF with completed specimen condition part for cases
with samples and checked and correctad EPID number to be sent to Surveillanice and
Immunization Medical Officer (SIMO] responsible for the area.

¢ The 5IMO also to be notified to provide technical assistance to ensure proper
investigation of cases.

¢ (S5/CHO will compile the information of AFP & EP| Disease Weekly Line listing form
coming fram each survelllance unit under the catchment area and submit the report to
EPI HO by following Tuesday.
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Role and responsibilities of DSFPs/LS0s/SIMOs and National level

Role of Local Surveillance Officer (LS0) and or Surveillance Immunization Medical Officer (SIMO)
in Active weekly surveillance

- The assigned officer, usually the LSO along with the SIMO for the particular hospital
will visit the hospital every week to review inpatient registers, outpatient registers and
logbaoks for any suspicious measles/rubella cases.

- 5/he will contact pediatricians, neurologists, medical officers and nurses to determineg
it any new suspected cases of measles/rubella were identified during the previous
week (since last visit to current visit)

- The visit to be documentad by signing the registers/records that are checked

- The LSO and/ or 5IMO will complete the AFP, NT, Measles and CRS Weekly Active
Surveillance form and submit to EPI/HQ by Tuesday of the following week

- Ensure case investigation forms for suspected measles/rubells are send to the natianal
laboratory along with the specimens as appropriate collected

SIMO encourage reporting of suspected measles cases, facilitate timely reporting to C5, CHO,
facilitate case investigation, collection of specimens and caze management.

Role of UH & FPO/MMO/ZMO/AHO at Upazila/Zone/Municipality level

- Prepare line listing report (AFP& EP| Disease Weekly Line listing Form for hospitals
and upazila health complexes) and send to the Civil Surgeon office or the City
Cooperation CHO office by next Tuesday, even if no cases identified, zero reporting)

- Ensure case investigation of measles cases using Suspected Measles Case
Investigation Form. (Annexure-09)

- Ensure blood specimens, nasopharyngeal swabs/urine are taken from suspected
cases and arrange for transport of the specimen to the national laboratary with
suspected measles case investigation farms.

- Provide feedback to field staff to initiate control measures

Ensuring that all data from cases are properly collected, analyzed and interpreted for local
action.

Role of Civil Surgeon/ Chief Health Officer at the District/City Corporation level

The Civil Surgeon office and the CHO office will compile the data of the health facilities in
their area and submit to EPI-HQ.

The fallowing surveillance activities need to be carried out at the district/city corporation
level

- Monitoring weekly surveillance reports of measies cases including zero case reports
submitted by health facilities and submit to EPI-HO

- Ensuring weekly analysis of measles cases to identify any suspected outbreaks

_‘a_-:._un-:‘-'—‘__#_._-_ 53



e —

- Ensure blood specimen, nasopharyngeal swab or urine specimen are taken from
suspected cases and arrange for transport of the specimen to the national laberatory

- Ensure appropriate case management

- In case of suspected outbreak organize outbreak investigation and management
through district/city corporation rapid response team

- Ensuring that all data from cases are properly collected, analyzed and interpreted for
local action

Monitor timeliness and completeness of weekly reporting.

Role of EPl Manager at National level

- Confirm cases and outhreaks using serology and virus isofation at the National
Laboratory

- Analyze disease patterns and trends, interpret surveillance data in conjunction with the
routine immunization coverage data and produce routing reports

- Monitor surveillance performance using standard indicators
- Supervise and provide technical support to district and divisional level activities
- Provide feedback to peripheral levels and forward data for action

- Use data to evaluate national objectives and to guide the control programme.

Steps of Case Investigation & CIF filling up

Case investigation is impartant to confirm the disease and identify the magnitude of public
health response required. Medical officer assigned by D5SFP should be responsible for case
investigation within 48 hours of case reporting. Every reported case is investigated using
standard “Suspected Measles Case Investigation Form” (Annexure G9) which captures certain
core variables like notification/investigation information, case identification, hospitalization, history
of vacdination, clinical symptoms, travel, contacts, spedmen collection, feedback etc.

Key components for filling up the MR-CIF:

1. Assign MR EPID number (by upazila/CC/Mun health authority), as unigue identifier as
per S0P given below.

2. Record Type of Case(s): (Sporadic/Outbreak); sporadic are isolated cases that are
stattered across  the Upazila/Municipality/Gty  Corporation  without  any
clustering/contiguity in place and time and do not fit in to the prescribed outbreak
definition. If case belongs to an outbreak, mention outbreak-1D (Ex: MSL BAN-DIS-
UPZ/CC/MUN-YR-Outbreak No.).

3. Fill up background information section with date of notification, name and designation
af the person natifying, date of investigation, facility name and medical record.

4. Complete case identifications detzils including name, age, sex, address etc. in the
second section.




5. Take climical information of each reported suspected case for signs and symptoms.

» Date of onset of rash is the most important date and should be strictly assessed
and validated.

#  History of fever with maculopapular (non-vesicular) rash along with cough/coryza/
conjunctivitis/joint pain/lymph node enlargerment.

6. Take vaccination histary of Measles-Rubella Containing Vaccine (MRCV) in detail in both
Rl and SiAs

e Measles vaccine (M/MR/MMR) received through routine EPI (befare rash onset)
including both doses of MRCV1 and MRCV2 by card/history

*  Measles vaccine (M/MR/MMR) received through S5IA campaigns (before rash onset)
s Total MCV (M/MR/MMR) doses
*  Date of last dose of MCV (before rash onset)

7. Take epidemiologically significant travel history of suspected case, to identify the
area/district from where case picked up infection {i.e., within the last 30 days befare
rash onset) which will help to determine the district of residence based on incubation
period and more importantly help in prioritising for the contact tracing/active case
search activities,

B. Collect serum sample from all suspected cases within 28 days of rash onset and in
addition collect anyone (throat swab/nasopharyngeal swab) samples if the case is
investigated within 7 days of rash onset, for both seralogy and virology respectively.

8. Ensure proper shipment of collected specimens to the designated WHO accredited
Measles laboratory network under cold chain along with properly filled Measles-
Labaratory reguest form.

10. Rubella in a pregnant woman: A labaratory confirmed rubella case detected in a
pregnant waman needs to be followed up till the outcome of pregnancy for observation
and record of foetal outcome for any abortion/stillbirth/congenital anomalies in the
new-born like congenital cataract, congenital deafness and congenital heart disease/
any other anomalies suspected in a CRS case (additional tests may be required for the
new born; case investigation using standard CIF should be completed for suspected CRS).

11. Record Final classification based on laboratory result and in case of nilfinadequate
sample, clinical case classification may be done.

EPID number [unigque case ID)

= It is gritical to assign a unigque case identification number to each suspected case. This
case identification number should begin with one or mare three-letter combinations to
designate the geographic location, followed by the year and the case number, Forms,
specimen labels and all communications related to the case should cite the unique case
identification number. The box below gives an example of a unigue case identification
number.

* [tisa 16-character alphanumeric figure given as a unigue case identifier.
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«  First 3 charters signify disease (MSL), next 3 characters for country code (BAN), next 2
for district code, next 3 character for Upazila/City Corporation/Municipality code, next
2 for year of rash onset and next 3 is the serial no. of the cases in that year in the same

upazila/City Corporation/Municipality.

= Any error in the EPID no. may misclassify the cases/outbreaks.

For Sporadic Cases
MSL BAN-33-286-22-001

MS5L: indicate disease Suspected Measles

BAN: country code

33: district code (Khulna)

286: Upazila Code (Koyra)

22: year of rash onset

001: serial no. of the cases in that year in the same Upazila

3.3.7 Laboratory diagnosis

Clinical diagnosis is not sufficient to confirm measles infection. The most common test used to
canfirm measles diagnosis is the presence of measles-specific 1gM antibodies in sera collected
from suspected measles cases: Isolation of measles virus is extremely important for molecular
epidemialogic surveillance to help to determine the geographic origin of the virus and the virus
strain circulating in the country.

The ELISA test for detection of measles-specific IgM antibodies: WMeasles-specific 1gM
antibody appears within the first few days of onset of rash, attains peak level approximately
one week |ater, decline rapidly after one month and rarely detectabie at six weeks after rash
onset. In the first 3 days after rash onset test for lgM may give false negative result in 20% cases.
The detection of measles |gM antibody in the blood of a dinical measles case can be considered
confirmation of measles virus infection.

lgM is also produced on primary vaccination and itmay decline more rapidly than IgM produced
in respanse to the wild virus. Vaccine and wild virus [gM cannot be distinguished by serological
tests. A vacoination history is therefore essential for interpretation of test results.

Virus isolation/detection: Nasopharyngeal swab and urine specimen are used for Isolation of
measles virus in cell cultures, Nasopharyngeal swab and urine sample for virus isolation to be
collected within 7 days of rash onset. The detection or isolation of measles virus in clinical
specimens can also be used to confirm measles diagnosis. This provides very important
information about geographic origin of measles virus importations and complements
information abtained from epidemiologic investigation. In addition, when vaccine related cases
are investigated, sequencing of a viral isolate allows discriminating between vaccine and wild-
type strains.
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3.3.7.1 Specimen collection and transportation

Whenever measles/rubella is suspected, designated personnel should secure specimens for
labaratary confirmation.

Samples required for measles surveillance:
* Serum
e Throat swab
® Urine

Adequate blood sample should be callected on first contact with the patient during the case
investigation. It is also recommended to take the nasopharyngeal swab/throat swab for
virolagy alang with the serology specimen by 7 days of rash onset. The likelihood of detecting
lgM antibodies is high if blood specimen is collected between 3 and Z8 days aftter onset of rash.
Shipment of the sample to a recognized laboratory should take place as soon as possible,
maintaining appropriate cold chain (4-8°C).

Venous bload collection for serology

¢ Venepuncture in sterile labelled tube (5 mL for older children and adults and 1 mL for
infants and younger children).

¢ Whole blood can be stored at 4-8"C for up to 24 hours before the serum is separated.

¢  Whale blood shauld be allowed to clot and then centrifuged at 1000 = g for 10 minutes
to separate the serum.

* The serum should be carefully removed with a fine-bore pipette to avoid extracting red
cells and transferred aseptically to a sterile labelled wial.

¢ Serum should be stored at 4-8"C until shipment takes place, but not more than a
maximum of 5 days. When kept for longer periods, serum samples must be frozen at
temperature of —20°C,

Serum Collection procedure

A single blood specimen should be collected from each case at the first contact within 28 days
of onset of rash.

Collection-kit Samples for MR serological diagnosis
« Lab reguest form

*«  Cryovial, oml sterile blood
collection tubes

= Cryowvial, 2ml sterile
serum storage vials

Serum sample [ Oral Tluid Dried blood spot

WER: 25, 300E, £3_ 275-392 and MAWS: 3008 STEST-EED




Tournigquet

Specimen label for cryovials,
marker pen

5 ml syringe with 23G needle

Butterfly/scalp wein with 236G
needle

Band aid

Disposable gloves and face mask
(one zet each)

Alcohol swab

Gauge pisces

Blood - Serum Collection Kit

Zip lock plastic bags

Plastic dropper

Hub cutter

Vaccine carrier with four ice packs

First aid kit [Along with address of nearest referral facility in case aof blood clotting
complications)

Waste disposal bag.

Collection method

Explain the subject/parents about B collection, serum separation & stomage

blood collection. )
Determine the best collection site

(e.g., wrist, cubital area).

o] i
bt bl b i (ol

Clean your hands with the hand
sanitizer and put on a new pair of
disposable gloves.

Tie a tourniquet proximal to the
site of puncture.

Clean the wvenipuncture site as
follows:

o Wipe with an alcohol swab using
a circular motion from the centre to the periphery

o Allow the area to dry for at least 30 seconds

Collect 5ml blood by venipuncture in a sterile eryovial labelled with patient
identification and collection date.

Release the tourniguet and press the puncture site with sterile gauze for about 15
seconds until the blood oozing stops. Then apply a2 band-aid at the site of puncture.

The bload should be kept at room temperature for at least 45 minutes to allow clot
formation.



After this time, place the cryovial containing blood in the vaccine carrier with
conditioned ice packs and keep it at 4—8°C until transportation to centrifugation site.

Fix the cryovial in the rack and immaobilize the rack inside the vaccine carriers with
proper packing (carton sheets, paper) to prevent shaking/hemolysis during
transportation.

Blood can be stored at 4-8°C for up to 24 hrs. before the serum s separated.
Do not freeze whole blood.

There are three aoptions available to ensure that the proper specimen reaches the WHO
accredited measles-rubella network laboratory.

o Option 1; Transport whole clotted blood specimen to labaratary inice, if it can reach
the laboratory within 24 hours.

o Option 2: Whoie blood should be centrifuged at 3000 rpm for 10 minutes to
separate the serum and then collect the serum in separate tubes and transport.

o Option 3: If centrifuge is not available, carefully remove the serum following
complete clot retraction after holding over blood samples overnight in 4-8°C in ¢old
chain using a pipette/dropper supplied to avoid extracting/mix-up of red cells.

Transfer the serum aseptically to a sterile externally threaded 2ml cryovial, with case ID
and other details.

Store the serum at 4-8°C until shipment takes place.

Shipment

Specimens should be shipped to the designated laboratory as soon as possible
{preferably within 48-72 hours of collection) in cold chain. Do not wait to collect
additional specimens before shipping.

Place specimens in Zip lock or plastic bags.
Place lab- request form inside plastic bag.

When the arrangements have been finalized, inform the lab of the time and manner of
transportation.

Remember

Label the vial with the patient’s name, EPID number, specimen number for authreak.
Fill in Measles Rubella Lab Request Forms (MR-LRF) completely.

Three important dates:

Date of onset of rash

Ch

o Date of last measies vaccination

i

Date of collection of sample

Sterile serum should be shipped in vaccine carrier with conditioned ice pack within 48 -
72 howurs of its collection.

In rare scenario sterile serum can be stored at 4-8°C for a maximum period of 7 days or

in case a delay of more than 7 days is anticipated, sera must be frozen at -20°C which
needs to be transported to the WHO accredited laboratory in frozen condition.

— - —— |
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Repeated freezing and thawing can have detrimental effects on the stability of IgM
antibodies.

Alternate specimen collection for serology

Dried blood spot collection

®  Skin punctures the finger or heel using sterile lancet (for young children before they
start to walk),

Up to four full-circles of whole blood are collected on standardized filter paper. One to two
drops are collected to completely fill each circle of a filter paper (whatman protein saver)
properly labelled for each case. (1st circle for Measles IgM, 2nd circle for Rubella IgM, 3rd circle
for repeat test if required, 4th circle for quality assurance processes in the |ab).

o Allow the filter papertadry thoroughly before enclosing in a plastic bag or envelape.

& Samples do not need to be kept refrigerated or frozen during transport; it is
advisahle to store in a coal place and transport to the laboratory as soon as possible,
preferably within 5 days.

» Thoroughly dried blood spot samples are no longer subject to IATA (International
Air Transport Association) dangerous goods regulations.

Oral fluid collection

&  lse aspecial swab (such as a toothbrush) to collect crevicular fluid from the gum
area of the mouth. The swab should be rubbed along the gum for around 1 minute
until the davice is thoroughly wet.

¢ Place the wet swab inside a clear plastic tube available for the purpose and label it

¢ Ship samples within 48 hours to the lab. If the daily ambient temperature is below
22°C, samples should be shipped to the |aboratory within 24 hours. At higher
temperatures, samples should be kept in a refrigerator until shipping to the
laboratary an ice.

o  The samples are usually not considerad biohazardous and can be shipped without
special documentation from the site of collection to the laboratory.

o Sperific instructions provided by the device manufacturer should be followed.
Virology

Data on viral genotypes are critical for identifying the source of cases whether they are
indigenous ar imparted and the place of origin if imported (when number of cases have came
down drastically). Therefore, speeimens for viral detection and isolation: should also be
collected an first contact with the patient for every case and in large outbreaks for 5-10 cases.

Throat/Nasopharyngeal swab samples for virology

Anyone (throat/Nasopharyngeal swab) will be collected from sach suspected MR case within 5
days of onset of rash.




Kits required

VTM (viral transport media)
Sterile swab

Tongue depressor

Sticker labels

Mask and gloves.

Collection Method

Far throat-swab ask patient to open mouth and use tongue depressor then with the use
of sterile swab rub the surface acrass the tonsillar areas and posterior pharynx,
specifically targeting any inflamed areas.

Nasopharyngeal swabs are obtained by rubbing the nasopharyngeal passage through
inserting the sterile swabs to dislodge epithelial cells.

The swab collected are then placed in labelled screw-capped tubes containing sterile
VTM and kept in cold chain.

Shipment

Specimens collected should be transported to the designated Measles |aboratory after praper
labelling of VTM tubes with EPID No. and completed Measles CIF and Laboratory Request Form
(LRF) at the earliest as possible.

Alternate specimen collection for virology

a. Urine sample - the measles virus is present in acute cases of measles in the cells that have
been sloughed off in the urinary tract. Urine is collected for virology if throat swab is difficult
to obtain. it is preferable to obtain the first urime passed in the morning.

About 10-50 mi of urine should be collected in 3 sterile container and held at4to B °C
before cantrifugation.

The virus is concentrated by centrifugation of the urine and the cell pellet resuspended
in a suitable viral transport medium.

Urine must NOT be frozen before the concentration procedure is carried out.

Whole urine samples may be shipped in well-sealed contasiners at 4°C, but
centrifugation within 24 hours after collection is preferable.




¢ Centrifugation should be performed at 500xg (approximataly 1500 rpm) for 5 to 10
minutes, preferably at 4°C. The supernatant should be discarded and the sediment

resuspended in 3 2 to 3 ml sterile transport medium, tissue culture medium or
phasphate-buffered saline.

A ——

* The resuspended pellet may be stored at 4°C and shipped within 42 hours to a measles
reference laboratory. Alternatively, it may be frozen at —70°C in a viral transport

b.

medium and shipped on dry ice in 3 well-sealed screw-capped vial.

Oral fluid - similar to that described earlier for serology.

Table 4: Summary-sample for laboratory diagnosis of measles and rubella

Type of Test Volumeto | Timing for specimen Storage
Specimen type collect Collection Condiltions
Serum lg M Antibedy | 5 ml of %28 days post-rash 4-8°C
(venepuncture) detection h¥c:-|:.1d ;1 mi onset
forinfants Paired sera are normally
and younger | collected 14-21 days
children; apart. The interval
i ml_fmrn between the two serum
small infants. | samples can be shorter if
virus-specific Igh was not
detected in the first serum
sample.
Alternative lg M Antibody | Atleast3 <28 days post rash No cold chain
specimen: detection fully filled onset required
Dried blood  |Detectionof | circlesona
spot 9 DBS) viral RNA by | filter-paper
RLPCR collection
device
Throat, Viral isolatien | swab or NP Within 7 days after rash 4-5C
nasal, or and detection | aspirate onset for viral isolation
nasopharyngeal | of viral RNA (cell culture).
(NF) swabs or Up to 14 days post rash
nasopharyhgeal onset if performing virus
aspirates™ detection using RT-PCR
Oral Fluid (OF) |lgM antibody | Usinga Up 1o 14 days post rash Does not
detection sponge onset if performing virus | require cold
IgG antibody | collection detection using RT-PCR | chainif
detection device to up to 28 days if antibody | <22°C ambient
Dataction of collect testing temperature
: -0.5mL
viral RNA by :
RT-PCR crevicular
fluid).
Urine Viral iselation | Minimum within 5 days after rash Spin down
by cell culture | 10mi onset cell pellet and
: {preference re-suspend
ﬁminbf ﬁrf.l: moming in buffer for
RT-PCR void). Larger storage and
volume with transport at
higher chance 4-8°C
of detection
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3.3.8 Case management

Children with mild iliness may preferably be managed at home without compromising on access
to health care and avoiding contact with other vulnerable children. Seriously ill children should
preferably be hospitalized for proper management. Since the measles virus is highly infectious,
all hospitalized children with suspected measles should be cared for in an isolation facility.
School-aged children and working adults should avoid public places and remain confined at
home for at least 5 days after the onset of the rashes. There is currently no specific antiviral
treatment for measles or rubellz. Administration of vitamin A to children with measles has been
shown to decrease both the severity of disease and the case-fatality rate, and WHO
recommends that vitamin A be administered to all children with measles: 50,000 1.U. for infants
aged less than & months, 100,000 LU, for infants aged 6—11 months and 200,000 .U, for
children aged 12 months of age and older. Administration of vitamin A should be provided at
the first health service contact and one dose should be administered the following day. If the
child has clinical signs of vitamin A deficiency (such as Bitot's spots), a third dose should be
given 4—6 weeks later. For uncomplicated cases, fluids (such as oral rehydration solution),
antipyretics and nutritional therapy are commaonly indicated. Many children reguire 4 to B
weeks to fully recover their pre-measles nutritional status. Treatment should be provided for
the cases with complications.

For rubella, care is supportive for non-pregnant persons. For pregnant women with suspected
rubella, a comprehensive investigation including laboratary testing should be conducted.
Pregnant women with confirmed rubella should be followed tll the completion of her
pregnancy to document the outcome (i.e., normal, CRS, miscarriage, stillbirth, etc). For those
pregnancies that go to delivery, the mew-born should be placed in contact isolation and
evaluated for suspected CRS.

339 Treatment

Even though there is no specific treatment for measles, limited studies have demonstrated
same clinical benefit of the antiviral drug ribavirin. Administration of vitamin A to children with
measles has shown to decrease both the severity of disease and the case fatality rate. Vitamin
A is important to support intestinal and respiratory epithelial integrity and prevent post
measles pneumonia, severe diarrhoea and blindness. Vitamin A supplementation should
always be given to any suspected measles patient. Appropriate treatment of bacterial
complications with antibiotics 15 essential. For uncomplicated cases, fluids, antipyretics and
riutritional therapy are commonly indicated. Many children reguire four to eight weeks to fully
recover their pre-measles nutritional status.

Table 5: WHO recommended Vitamin A Schedule for measles treatment

Age Immediately Next Day
on Diagnosis

<6 months 50,000 U 50,000 U
6-11 months 100,000 1u 100,000 U
12 ths and

Shs il 200,000 IU 200,000 IU
above

Vit. A Capsule
(Blue with 50,000 IU & red with
200,000 1L
——




Significant note

Two doses of vitamin A should be given as recommended above.

Only a properly trained field worker should be allowed to

i : ; Vit As lifesaving drugin
administer vitamin A dose, ; B

measles outbreak. Each
The above schedule is for treatment of measles cases  district should ensure

and not far vitamin A prophylaxis. aiteris stock i Vit A el
upazila/Municipality/CC level

In case of severely complicated measles with corneal
clouding, a 3™ dose should be given after 14th day.

3.3.10 Public health intervention

Public health intervention should be initiated for all confirmed cases of measles or rubellz. In
measles elimination settings, a single case is considered an outbreak and evokes public health
response. The key components of public health response are:

1.

Contact Tracing

Conduct contact tracing to identify the source of infection and determine whether other areas
have been exposed or are also experiencing outbreaks.

[&]

ldentify all people that the case had direct contact during the time s/he was contagious.
for measles: 4 days before and until 4 days after the onset of rash
for rubella, 7 days before until 7 days after the onset of rash

make a line-listing of these contacts, including their names and addresses and phone
number.

determine whether they are or were ill.

The following groups and individuals could be considered as contacts during outbreaks:

e

>
>
>

household contacts
schools contacts, including all school employees and students
workplace contacts

Health facility: individuals who shared the same room, including waiting room without
appropriate protection.

The following actions should be taken to minimize spread.

Contacts under 15 years without documented evidence of measles vaccination should
be vaccinated and the symptoms of measles should be explained to them.

During the second week after exposure, and at the first sign of possible measles (fever,
runny nose, cough or red eyes), the contact should be instructed to stay at home.

Follow-up should be dane ta determine if a contact subsequently became ill [possible
signs of measles). If so, laboratory specimens should be collected.

The follow up can be done over phone to and from the health workers/1% line supervisors and
affected person.

[=="
64



2. Enhanced case-based surveillance and active case searching

in response to confirmed cases of measles or rubells, active case searches should be conducted
to detect unreported cases to ensure that all cases are identified and reported. In the
community and in schools, active case searches are conductad by asking key people if they
know of anyone with fever and rash. This activity can be aided by using pictures of
measles/rubella patients with maculopapular rash. Such searches can be conducted in a
perimeter of an entire village, cluster of villages, ward of town or entire town, etc. depending
upon a local epidemiological assessment mostly within the radius of 100-1,000 metres from
the confirmed case. In addition, health facilities should also be included for active case searches.
In health facilities, health staff interview and review registration records, discharge diagnoses,
hospital charts, etc. should be performed to identify patients with fever and rash illnesses and
their final diagnosis. During and following rubella outbreaks, active CRS surveillance should be
implemented with special attention to investigation and active follow-up of pregnant women
with suspected rash illness in the affected area. Additional measures could include
investigation and vacrination of susceptible contacts to reduce the risk of exposure to pregnant
womern.

3. Isolation of suspected cases:

Children with mild iliness may preferably be managed at home without compromising on access
to health care and avaiding contact with other vulnerable children. Seriously ill children should
preferably be hospitalized for proper management. Since the measles virus is highly infectious,
all hospitalized children with suspected measles should be cared for in an isolation facility.
School-aged children and working aduits should avoid public places and remain confined at
home far at least 5 days after the onset of the rashes.

For confirmed rubella infection, emphasis should be placed on preventing exposure of
susceptible pregnant women to prevent CRS.

4. Survey of population immunity/gaps:

Review of coverage trend for MRCV1 and MRCV2Z, review coverage of MCV SIA or other Periodic
Intensification of Routine Immunization (PIRI) if any in the area, identify any immunity gaps,
focus especially on any hard-to-reach populations.

5. Enhancing population immunity against measles and rubella:

Conduct an ORI or 51A based on epidemiclogical data. All children whe were found to be
urimrmunized/partially immunized and those who cannot produce immunization cards or
records during the community survey should be vaccinated with measles and rubella containing
vaccine (MRCV) according to the national recommendation.

3.3.11 Data management and producing report

A well-developed infarmation and feedback system is necessary which provides programme
managers at different level with the information they need for taking appropriate actions on
identified problems. As rubella surveillance is integrated with measles so. Case investigation
farms, data base and reporting are usually done together for both diseases.

3.3.11.1 Data elements

o  Demographic infarmation

*  Reporting source

M




o  (Clinical details

L Vaccination status

*  |aboratory methods and results
* FEpidemiological infarmation

*  contact tracing and

o case classification

3.3.11.2 Data analysis

. Number of suspected and confirmed cases by age, date of onset and geographicarea
. Incidence per million population by 12-month period and geographic area

. Age-specific, sex-specific and district-specific incidence rates

. Proportion of confirmed cases by age group and vaccination status

. Measles vaccine status among confirmed and discarded cases by year and geographic
area

. Epidemic curve showing cases over time by genotype/named strain

. Proportion of cases by final classification and source

. Maps of cases

. Proportion of complications and death, stratified by age

° Proportion of cases that are preventable

. Data summaries for endemic and imported virus genotype and lineage

characterization.
3.3.11.3 Feedback

At the national level EPI programme manager is responsible for producing regular feedback
bulletins or newsletters, highlighting any patterns or trends of disease occurrence and
describing the possible causes of outbreaks as well as the quality of response following
notification. A copy of the Laboratory result reports should be provided to the respective
reporting facilities, such as upazilas, municipalities, districts and aity corporations as soon as
they are available.

3.3.11.4 Surveillance Performance Indicators

1. Surveillance Attribute: Timeliness of reporting

Indicator: Proportion of surveillance units sending measles and rubella reports, including
‘zero-reporting’ to the national level on time

Target: 280%

Calculation: Timeliness of reporting

Surveillance units reporting measles and rubella data to the national level on time
Total number of surveillance units

X 100
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2. Surveillance Attribute: Sensitivity

Indicator: Reporting rates of cases discarded as non-measles and non-rubella as a proxy to
sensitivity of surveillance

Target: =2 per 100 000 population
Calculation:

Total number of discarded non-measles non-rubella cases

Total population

3. Surveillance Attribute: Representativeness

Indicator: Proportion of second administrative level units reporting at least two non-measles
non-rubella cases per 100 000 population

Target: 280% of second-level administrative units
Calculation:

Total number of second administrative level units reporting at least two nor-
measles non-rubella cases per 100 000 population

Total number of second adminstrative level units

4. Surveillance Attribute: Timeliness and completeness of investigation (Adequacy of
investigation)

Indicator: Proportion of suspected cases with adequate investigation initiated within 48 hours
of notification

Target: =80%
Calculation:

Total number of cases with adequate investigation within 48 hours of

notification
Total number of suspected cases
Note: Adequate investigation includes collection of all the following data elements from each
suspected case of measles or rubella: Name ar identifier; place of residence; place of infection;
apge ar date of birth; sex; date of onset of rash; date of specimen collection; measles-rubella
vaccination status; date of last measles-rubella containing vaccination; date of notification;
date of investigation and travel history.

5. Surveillance Attribute: Specimen collection and testing adequacy (Laboratory confirmation)

Indicator: Propartion of suspected cases with adequate specimen collection for detecting
acute measles and rubella infection collected and tested in a proficient labaratory

Target: 280% excluding epidemiologically linked cases
Calculation:

Total number of cases n which adequate serum sample s collected and
tested in a proficient laboratory

Total number of suspected cases
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Mote: Adequate specimens for serology are those collected within 28 days after rash onset that
consist of 20.5 mL serum or 23 fully filled circles of dried blood on a filter-paper, or oral fluid.
For oral fluid samiples, the sponge-coliection device should be rubbed for about 1 minute along
the gum until the device is thoroughly wet; epidemiologically linked cases should be excluded
from the denominator.

6. Surveillance Attribute: Timeliness of specimen transport
Indicator: Proportion of specimens received at the laboratory within 5 days of collection
Target: =80%

Calculation:

Tetal number of specamens received at laboratary within 5 days of collection

X 100
Total number of specimens collectad

7. Surveillance Attribute: Timeliness of laboratory reporting
indicator: Proportion of results reported by the laboratary within 4 days of specimen receipt
Target: =80%

Caleulation:

Total number of results reported by laboratory within 4 days of specimen receipt XG0

Total number of specimens received

8. Surveillance Attribute: Viral detection
Indicator: Proportion of laboratory-confirmed chains of transmission (defined as ane or more

confirmed measles cases) with specimens adequate for detecting measles virus collected and
tested in an accredited laboratory
Target: =80%

Calculation:

Total number of laborstory-confirmed cases with specimens adequate for

detecting measles virus collected and tested in an accredited labaratory
Total number of laboratory-confirmed cases

X 100

9. Surveillance Attribute: Immunization Coverage
Indicator: MCV1 & MCV2 coverage nationally and by sub-national administrative units

Target: 95% nationally and sub-naticnally

Calculation:

Total number of infants who received MCV1 & MCV2

The surviving birth cohort
10. Surveillance Attribute: Outbreak Investigation
Indicator: Parcentage of suspected measles outhreaks fully investigated
Target: 100%
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Calculation:

The number of suspected outhreaks that meet the fully investigated outbreak
criteria

The total number of suspected outbreaks

11. Surveillance Attribute: Virus detection in outbreaks

Indicator: Percentage of suspected outhreaks tested for virus detection
Target: 100%

Calculation:

The number of confirmed outbreaks tested for virus detection

The total number of confirmed outhreaks

3.4 Measgles Outbreak
3.4.1 Introduction

Outbreaks occur when the accumulated number of susceptible individuals is greater than the
critical number of susceptible individuals, or epidemic threshold, for a given population to
sustain transmission. Since measles is the most transmissible human agent known to date, even
very little vaccine failure rates are of immense concern, because the size of the susceptible
population can increase over time resulting in periodic outbreaks of measles.

3.4.2 Objectives of outbreak investigations
1. Study the epidemiology of measles and define the population at risk
2. To provide appropriate case management
3. Review the dynamics of measles infection and impact of measles vaccination

4. To suggest ways to improve measles vaccine coverage

5. To reduce morbidity and mortality due to measles as an ultimate goal.

3.43 Detection of Outbreak

The term outbreak generally used when the number of cases observed is greater than the
number narmally expected in the same geographic area for the same period of time.
Investigation of outbreaks provides an oppartunity to identify high-risk groups, detect changes
in measles epidemioclogy, weaknesses in the routine immunization programme or in the
management of measles cases.

Detection of an outbreak depends on the ability to recognize an increase in incidence of
measles cases significantly above the number normally expected. This recognition is easier if a
routine measles surveillance system collects information on clinical and confirmed cases of
measles. with a sensitive surveillance system, analysis of routine reporting of measles cases to
district health authority can point to an outbreak.

3.4.4 Measles Outhreak

Suspected Measles outbreak: is defined as an occurrence of 3 or more suspected measles
cases in one month in 3 rural ward/urban mahalla.




Confirmed measles outbreak

A single laboratory-confirmed measles case should trigger an ageressive public health
investigation and response in an elimination setting. An outbreak is defined as two or mare
laboratary-confirmed cases that are tempaorally related (with dates of rash onset occurring 7—
23 days apart) and epidemiclogically or virologically linked, or both over a period of 1 month in
a rural ward/urban mahalla.

3.4.5 Identification and investigation of outbreaks

Since measles is 3 very commaon disease amang children, parents often do not seek health care.
When complications accur, these cases go to a health facility and reported from there.
Therefore, relatively few measles cases are reported through the routine reporting system.
However, these reported cases may show the geographical location of outbreaks. When
clinically suspected measles cases are reported, it is important to probe from patient or his
relatives about the occurrence of similar cases in his surroundings. This helps to detect more
cases in the community.

For timely outbreak investigation, it is imperative that routine measles data is collected,
collated and analysed regularly by UHFPO/MMO/CHO/CS. Even a single case in a facility may
point to an outbreak. Conversations with local health workers may provide more information
about an unusual increase in the occurrence of measles in the previous manths. Active search
should be considered in this situation.

A single |aboratory confirmed measles case confirms a measles outbreak during measles
elimination. The locality of the suspected measles case should be visited and outbreak control
measures and detailed investigation initiated without waiting for laboratory confirmation.
Additional cases must be searched. If additional cases are found, then each should be
investigated and specimens collected for serology and virus isclation.



3.4.6 Key steps of Outbreak investigation

Suspected Duthreak

Qutbraak
Frepare and

Investigation

submit final
report report

Outbreak response

Immunization (QORI)

Confirming type of
outbreak . need to

mention typ

FESPONSES a5 Per oypes

3.4.6.1 Confirming outbrealk

When the data points fo an outbreak, the 1st line supervisors (AHI/HI/
FPI/SI/Vaccinator/Supervisor/NGO supervisar/other) should visit the affected area and perform
a rapid assessment whether the reported cases are compatible with the case definition of
measles/rubella and whether the occurrence of measles/rubella cases has unusually increased
or not. Once it is confirmed the UHFPO/MMO/ZMO/CHO/AHO should initiate steps to mobilize
the Rapid Response Team and start planning to investigate the outbreak.

3.4.6.2 Organizing outbreak investigation

Once a measles/rubella outbreak is identified in a upazila or municipality or city carporation, it
should be investigated in a planned manner. Good planning and homewaork is the hallmark of
high guality of outbreak investigations and produces reliable and accurate epidemiological
information. The formation of a Rapid Response Team (RRT) helps in planning, implementation
and monitoring of outbreak investigation.
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Rapid Response Team (RRT)

Rapid Response team should be mobilized at upazila/municipal/CC level as soon as the
autbreak is discovered. The team should consist of the UHFPO/MODC, SIMO/MMO/ZMO/
HO/AHO and MO of Union Sub-center and MA/AHI/HI/EPI-Technician/FW of the affected
unions. The RRT should meet frequently to plan and guide outbreak investigation, monitor
progress in data collection, compile and analyze data to bring out a final report. The 5IMQ/
should act as a technical guide to the team.

3.46.3 Pre-investigation orientation & planning meeting

The RRT should organize a pre-investigation arientation and planning meeting for medical
officers, supervisors and health workers who will participate in the house to house case search
and other field activities. The following topics should be discussed in the meeting:

** Epidemiological investigation
o Measles/Rubella/CRS case definition
o Area affected by outbreak
o How to conduct case search and house marking
o Use of forms and formats including method of filling them
= Supervision of case search and dats collection
o Mapping of measles cases

** Lab support and Logistics

%

Lab specimen collection and transportation

&)

Logistics and transport facility

<+ Case Management
o Management of measles cases and referral system
o Vitamin A doses, schedule, precautions

Analysis:

*
_e

= Feedback mechanisms
o Data analysis and report generation

A map of the Upazila/Union/ Ward showing location of the reported measles cases will help in
identifying the affected area and planning the case search. All affected areas should be included
in the case search plan. The plan for case search should include day wise sllocation of a defined
area to each health worker. A map should also be prepared showing the day wise area allocated
to each FW. The distribution of work of each FW should be carefully done so that the case
search can be performed efficiently. Similarly, each supervisor’s area should alsa be clearly
defined.

The families should be sensitized that whenever new measles cases or death due to measles
occur, they should report it to the local health warker or nearest health center.

During the course of investigation, some other areas (not included in initial planning) may
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report new cases of measles. The RRT should make arrangements to undertake case search in
these new areas as well. A practical demonstration of filling out all the forms and formats
should be arranged. The procedure of getting the forms back after fieldwork, compilation and

transmission of documents should be explained.
Signs and Symptoms

Outcomes of the meeting should include: showing complications in

e Case definition must be cleared to all members involved ~ measles cases

in OBI Case with beiow symptoms
signifies development of
e Action plan for house to house measles case search complications; should be

properly  treated and
referred to nearest heaith
* Finalization of transpartation needs facllity for treatment.

» Lnconsciousnass

» |nability to feed or drink

* |ogistics acquisition and distribution plan » Vamits everything

s Convulsions

s Chestin drawing, stridor
= Diarrhea with severe

* Finalization of man days requirement for data collection

* Finalization of timeline for each activity

¢ Basic understanding among health workers and
supervisars on case search and data collection

& Fixing job responsibility and monitoring process dehydration
s Earache and ear
e Plan for case management including vitamin A discharge
supplementation and referral. « Clouding of cornea
3.4.6.4 Planning Logistics * Deep or extensive mouth
ulcars

Logistics and supplies should be adequate and timely to s Savere maltribion
support the field investigation. The following items should be cevera anaemia

arranged and supplied regularly:
® Forms
e Chalk pieces
e \fitamin A Capsules
* MNedicines like analgesics, antibiotics, ORS, etc.
¢ Blood, urine and nasopharyngeal sample collection kit

& \accine carrier to transport specimen.

3.4.6.5 Conducting case search

Each worker should conduct house-to-house search to find measles cases in the designated
area. All houses should be included in the active case search. The idea is ta list all the cases of
measles that have occurred in the last 3 months. All measles cases should fit into the standard
case definition of measles. Sometimes, an outbreak is detected 2- 3 months or more after the
occurrence of the first measles case. Therefare, it will be useful to enquire about measles cases
that might have occurred in the past.

The methodology of house-to-house measles case search should be as follows (the health
worker should carry ward map, line-listing form for this purpose):

1. Greet the family and explain the purpose of the wvisit.
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2. Enquire from an adult member of the family about the existence of 3 measles case or
occurrence of measles in the recent past (at least 3 as per measles case definition. Also
enquire about death due to measies or its complication in recent past. The best way to
get this infarmation from family is:

a. Find any deaths in the past 3 months in the family;

b. Then ask whether those death cases had any measles before death. Remember,
measles may precipitate and cause death months after the disease.

3. If any suspected measles case is found, fill out suspected measles case investigation
form (Annexure 09) for each of the case.

4, Puttally mark about population information of each househald in relevant column of
the “Dutbreak Investigation: Measles Case Search” form fAnnexure 10),

5. Puta spot for each case on the map.

6. All identified suspected measles cases should be given the first dose of vitamin A as per
the policy/dosage guidealines. Explain the purpose of Vitamin A to the family.

7.  Askthe family to report occurrence of new measles cases immediately, if any, in future
to local health worker or nearest health center.

8. Mark the house with chalk., This will tell us which house has not been visited. An
example of house marking that could be used is:

Date

9. Case/s with symptoms of complications should be referred to nearest health facility and
also should be notified to 1% line supervisor,

10. Collect vaccination history of MR (Measles rubella) vaccine and prepare line list of
unvaccinated/partially vaccinatad children of @ months - 14 years.

11. Move to the next house and repeat the same process.

12. At the end of the day, forms should be handed over to 1 line supervisor.




Role of Supervisor

Supervisors have a very impaortant role in ensuring the high guality of case search. They
should ensure

* Houses are randomly checked for quality of work
e All areas are searched as per plan and no house is missed/ skipped by health
workers

* Adeguate supplies are available

* |n case of difficulty faced by health worker, provide hands-on help and support

* Provide referral support to measles cases with complication

* Collect forms with spot map at the end of the day

e  Firstdose of vitamin A is to be given to all cases of measles

¢ Second dose of vitamin A is to be given to all identified measles cases on next day

* Lline list of zera’/partially vaccinated children (9 manths-14 years) to be ensured

* Progressisto be monitored

& Daily feedback to RRT is to be provided
The progress of the house-to-house ¢ase search should be monitored regularly by the RRT.
They should make certain that data from all areas is received.

3.4.6.6 Specimens Collection in an outbreak

Laboratory specimens should be collected from approximately 5
suspected cases in an outbreak. However, for getting the
genotyping information it is always preferable to collect both
serum and throat swab and/or urine samples from same case  Specimens to be collected
within recommended time schedule. from 5 suspected cases

Key points of specimen
collection

Epidemiological linkage should be the primary way that new  (preferably within 5 days
cases are classified during a confirmed outbreak. However,  of rash onset) to ensure
criteria for epidemiological linkage must be sufficiently strict to otk serology and virology.
provide confidence of a high positive predictive value that the

epidemiologically linked case is a true measles case, Criteria for epidemiological linkage include
being 3 known contact, being in the same physical setting as the case during their infectious period
{shared enclosed airspace such as at home, school or warkplace).

In elimination settings, as well as where possible in endermnic settings, it is no longer recommended
that all cases in a given district/area in a month all be categorized as epidemiologically linked. It is
preferable to do better investigations to understand potential relationships between cases. If
epidemiological linkage is not established, laboratory testing of the suspected case should be done.
After initial confirmation of the outbreak, laboratory testing should be done for suspected cases
that arise in new locations or in previously unaffectad groups. It is important that the field teams
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and the laboratory coordinate their work to make sure laboratory results can be interpreted in
the context of the field investigation.

If an cutbreak continues over a protracted period, another 5-10 samples should be collected
every two months to ensure that the outbreak is still due to measles. Genotyping becomes
particularly important when the duration of an outbreak is approaching 12 months in a country in
which measles was previously eliminated, in order to determine whether cases are part of the
same outbreak or due to new importations of a different measles virus strain.

RRT will identify 5 suspected measles cases for collecting serum sample preferably coupled with
throat swab and/or urine and local manager would ensure collection of bload (within 28 days of
rash onset) and nasopharyngeal swab and/for urine specimens (within 5 days of rash onset).

The ELISA test for the detection of measles-specific lgM antibody and wvirus isolation is
Recommended at the Mational Polio and Measles Laboratory which is a part of the WHO measles
laboratory network.

Table 6: Type of Specimen with volume for suspected measles outhreak

Type of Oral Auid [OF)
specimen i i

Amount Smlof At least 3 fully Swab ar NP Usinga Minimum
blood; 1ml  filledcirclesona  aspirate sponge 10 mil
forinfants  filter-paper collection
(<12 collection device device to
months) collect ~0.5 ml

erevicular fluid

3.4.6.7 Followup

e A follow up visit should be planned for the cutbreak after one month/46 days from the date
of rash onset of last case and complications and deaths, if any, to be recorded

o Follow up of serologically confirmed Rubella outbreaks during the follow up visit:

L3

Collect blood for Rubella IgM of the pregnant mothers who have been exposed
Send specimens to the national laboratory with the request form

& o

Assure counseling of pregnant mothers and future consequence upon expected
child

Follow pregnant mothers up to 9 months after outbreak; collect blood from the
baby to test rubella infection

o Start search for CRS cases

&

= Noneed to provide Vitamin A if outbreak is confirmed as rubella.




3.4.6.B End of the particular outbhreak

An outbreak is considered over after there have been no further epidemiclogically or virclogically
linked cases for two incubation periods {46 days) from the date of onset of the last case. A final
report to be prepared and submitted to EPI to declare the outbreak ended formally.

3.4.7 Classification of outbreak

Outbreaks need to be classified as either meastes outbreak, rubella outbreak or a mixed outbreak.

Measles outbreak: If two or more specimens are positive for measles lgM and less than two
specimens positive for rubella IgM, or measles virus is isolated/detected from any sample.

Rubellza outbreak: If two or more specimens are positive for rubella IgM and less than two
specimens positive for measles IgM or rubella virus is isolated/detected from any sample.

Mixed Measles and Rubella Outbreak: If two or more specimens are positive for measles lgM
and two or mare specimens are pasitive for rubella 1gM.

Discarded/sporadic case: If less than two samples are positive for meastes or rubealla IgM.

Figure 17: Classification of Clinically suspected measles outbraak
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3.48 Datacompilation and data entry

All forms that are received should be compiled, checked for consistency and entered into
computer and analyzed. EPID number ta each outbreak will be applied using national coding system.

Data analysis

Data should be analyzed rapidly and locally by the RRT to determine the extent of outbreak,
identify groups at risk and evaluate the effectiveness of the routine immunization. Basic analysis
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should include preparation of epidemic curve, graph/histogram showing age distribution,
vaccination status of cases, spot mapping of cases, age specific attack rates, estimation of vaccine
efficacy and proportion of cases that were vaccine preventable.

Define the extent of the outbreak (time, place, person)
Time
When did the measles cases occur? An epidemic curve will give that answer. A histogram of

incidence of measles cases by week should be prepared. The epidemic curve will show beginning,
end, duration and the peak of the outbreak.

Figure 18: Example of an epidemic curve of measles outbreak by source, week of onset, and

genotype

har of rrmssdin casa
- L B AR W B

:
h wm i1 uj,i

S B 7 B 801012131415 1817 18 1930 T122 2324 2525 27 78 3930 3112 3334 3536 3738 3940 41 42 £144 45 4547
W=k rumibmr

Lzgend
imiporeed
imporred-related
i
Urknown impartatcn




/

/

2 E
(] 1
£ i m
58 i
! : | [\
L = fl_ ]
23 = 5 B
3 . | Wl
i B . mEs = n B WEC
12345678 51 I!I :211!11515171! lﬂm-ﬂﬂﬂxﬁxmﬂmﬂnﬂxﬁﬁnﬂﬂu 1 1 £ 0 4 7 AR 4B 5 S
Came ep e 1 08 mpote canedchain
Toposted com=ap ied b Dl e
T P 5
. Ipored B ase Wh!amﬂ-—pud-umm
Uriknown imporisoon s hhwwmwmhlﬂm—
T TR S rer —— e i e ersing
Place

Where did the cases accur? A spot map should be prepared showing the actual location of the
measles cases. A upazila map showing union boundaries may be used. Individual union maps and
urban ward maps may be used to show the outbreak area in greater detail.

Figure 19: Spot map of measles cases

Person

Who is affected by the outbreak? Analysis of the age distribution of cases will show us
who was affected by measles in this outbreak - infants, teenage children or adults.




Similarly, a3 graph of the age and the vaccination status will highlight whether they were
immunized or not.

Figure 20: Age distribution of measles cases
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Figure 21: Vaccination status of children
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Vaccination Status

Analysis of vaccination status in each age group should be performed to know how many cases
could have been prevented by vaccination and how many were not i.e. occurrence of measles
before the scheduled age of vaccination. This will also help target subsequent immunization
activities.

Age Specific Attack Rates (AR)

Age specific attack rates can be calculated for each age group. For example, the attack rate for
age group 1-4 years is calculated as follows:




Number of measies casss in 1—4 yoar age group
Sl of e ORI 8 Y % Yoot LR SYONE 100

Attock Raote in 1-4 year age group =
¥ ge group Total number of children in 1—4 year age groups

The AR expresses the risk of diseases in population in a given area; The age specific attack rate
helps the decision maker to identify priority groups for vaccination.

Table 7: Example of age specific attack rate

Age group Population Measles cases | Age specific attack rate
<06 manths 25 o 0
06-09 months 10 0 0
09 months to <1 year 58 13 22
1-4 years 512 279 54
3-9 years EEE 290 46
10-14 years 447 158 45
15-18 years 425 22 5
270 years 2467 g <1
Total 4542 771 i7
Case Fatality Rate (CFR)

This rate can be calculated as follows:

Total number of deaths due to measles

Case Faotality rate — ———— «x100

Total number of measies cases

Sirnilarly, the case fatality rate can also be calculated for each age group. Case fatality rate calculation
immediately during outbreak investigation may not be accurate. A follow up wvisit should be
planned for the cases after one month from the date of onset of last case. Complications and
deaths should be recorded for calculation.

Vaccine Efficacy [VE)

Vaccine efficacy can be determined on the basis of difference between the attack rates among
vaccinated persons [ARV) as compared to attack rate among the unvaccinated (ARU), which is
expressad as fraction of the attack rate among the unvactinated group (ARU).

ARUI — ARV

Vaocci i VE)=—_—— =100
accine eficacy (VE) SR

The vaccine efficacy can also be calculated by another method when population measles
vaccination coverage data is known.

Proportion of vaccine preventable cases (PVPC)

From the data collected it is possible to calculate the proportion of vaccine preventable
cases. Vaccine preventable cases are a total of:

» Measles cases who were not immunized




* Neasles cases who were immiunized before recommended age and  not further re-
immunized at correct age

Number of vaccine preveniable case
PVPC = % » 100

Total mumber of measles cases

VE through Case Control Study

Vaccine Efficacy calculation through case control study is not routinely recommended, only in
case of measles outbreak where relatively more cases with history of vaccination are detected a
case control study may be done. Both cases and controls are recommended to be in the age group
of 1-4 years, number of controls should be as much as 4 times the number of cases.

Identifying reasons of outbreak

The analyzed data can determing why the outbreak has orccurred. The data will help to identify in
which age group the susceptible individuals have accumulated. This will allow corrective measures
to be taken.

The analyzed data may show one of the following trends that should point to the reasons of the
outbreak:

¢ High proportion of unvaccinated cases: poor vaccination coverage.

* High proportion of vaccinated cases: high vaccination coverage. Because one dose of
measles vaccine does not provide immunity to 100% recipients; it can be expected that
cases will occur among some of the individuals who have received only a single dose.
However, if there are high proportion of cases in age groups that have received second
opportunity, the coverage data and the effectiveness of the vacoine should be evaluated.

¢ High proportion of cases among children aged 1-4 years: poor routine immunization
coverage.

¢ High proportion of adult cases: measles contracted by susceptible persons who have never
been exposed to measles virus or vaccine, e.g. workers from isolated rural areas who have
recently migrated to urban areas,

o High incidence in certain areas: vaccination coverage is poor or surveillance is better than
elsewhere in these areas.

The reasons for accumulation of susceptible individuals
1. Failure to give vaccine

Some children were not vaccinated: Failure to administer at least 2 dose of MR vaccine to all
children continues to be the main cause of measles mortality and morbidity. A high proportion
of unvaccinated cases in an outbreak would suggest that a failure to vaccinate children was a
significant factor. Spot maps, demographic information and age-specific attack rates can help to
identify reasons for a failure to vaccinate.
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High-risk areas and groups can be identified with spot maps showing the location of cases. Maps
should be examined for clusters of cases that reveal a failure of the programme to reach a specific
geographic area or population subgroup. Spot maps of cases can be compared with thase maps
showing vaccine coverage levels and other data to identify high-risk areas and focus future
activities.

Some individuals were too old to be immunized at the onset of the programme: they were
outside the target age group for vaccination when the vaccine was introduced and the
vaccination programme reduced the measles incidence to lower levels (thus reducing their
chances of acquiring natural immunity)

2. Vaccine failure

When first dose is given at 9 months, vaccine efficacy is estimated to be approximately 85%. If
the calculated vaccine efficacy (VE) is below 80% during an autbreak in any setting, immunization
and cold chain practices should be examined.

If vaccine efficacy is found to be low across all age groups, it is likely that there has been o cofd
chain failure, or that there was a3 problem with the original potency of the vaccine (as opposed
to inappropriate immunization practices).

Cold chain failure: If the efficacy of the vaccine appears to have been low across all age groups,
especially during a specific period of time, the cold chain should be reviewed to ensure that it has
been functioning correctly. Factors contributing to a cold chain failure must be identified and
rectified.

Vaccine potency problems: The initial potency of the vaccine rarely needs to be reexamined. This
is an expensive process and should only be undertsken in special circumstances and when
adeguate samples of vaccine vials are available (e.g. low vaccine efficacy where cold chain and
immunization practices are proven to be excellent and when large quantities of vaccine are in
question).

Implementing control and preventive measures
Managing cases and contacts to limit spread

It 1s important to ensure adequate clinical management of measles cases in order to reduce
measles mortality. In addition, the following measures should be implemented:

® limiting contact ta only immediate family members who have been vaccinated or have
prior history of measles. In particular, avoid contact with infants or young unimmunized
children in the household.

¢  Suspected cases should not be hospitalized unless they have complications or another
condition that require hospitalization, because of the intra-hospital transmission.

¢ Patients with measles who require hospitalization, if possible, be isolated from onset of
pradromal symptoms until 5 days after onset of rash.

¢ Contact should be limited to Outpatient Departments (e.g. waiting roems) where there
are suspected cases. When feasible separate the waiting areas.
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Officials would wentify the persons who have had contact with a confirmed measles case and
take the following actions to minimize spread:

o (Contacts (children between 9 months to 15 years) without evidence of measles
vaccination to be vaccinated immediately and the symptoms of measles should be
clarified to them.

¢ During the second week after exposure, at the first sign of possible measles {fever, runny
nose, cough or red eyes) the contact should be instructed to stay at home (e.g. prevent
them from attending school, work, large gatherings).

Appropriate vaccination activities

The RRT and the Surveillance and immunization Medical Officer [SIMO) investigate the outbreak
and are responsible for informing the district level officers (C5/CHO) and EPI/HQ. EPI/HO will
determine the appropriate vaccination activities. Soon after the cuthreak is confirmed, the
outhreak response team (RRT and the district level officers) should review the risk assessment
results and inform the EPI HO to decide whether to conduct selective or non-selective vaccination
activities,

High risk areas and groups can be identified with spot maps showing the location of the cases.
Maps should be examined for clusters of cases that reveal a failure of the programme to reach a3
specific geographic area or population subgroup. Spot maps of cases can be compared with those
including coverage levels and other surveillance data to identify high-risk areas and focus future
activities.

Step a: Vaccination activities:

As soon as 2 measles outbreak is suspected, following steps should be taken:

* Enhance social mobilization activities to inform the affected communities about the
suspected outbreak, which specific age-group of previously unvaccinated children is
targeted for measles vaccination and where parents should bring their at-risk children for
vaccination.

e Vacrinate the children (6 months to 14 years of age) as per the information of “line list of
unvaccinated/partially vaccinated children’ presenting to a health facility or an outreach
vaccination site. Based on the data analysis if it is found vaccination failure (poor
coverage in the affected area) or vaccine failure, after discussion with EPI vaccination
should be done to all children of & months to 14 years of age irrespective of history of
measles vaccination (either written or verbal). Children receiving measles vaccine before
the age of @ months must be revaccinated after the age of @ moanths (one-month interval
between 2 doses)

= Ensure sufficient supplies: Use stock management records to determine available
guantity and location of vaccine, AD syringes and ather supplies (e.g. cold chain
equipment, Vitamin A, ORS etc ) that are immediately available for use. Estimate
and request the additional supplies needed so that activities are not interrupted
due to supply stock outs




Step b: Reinforcement of routine vaccination:

A measles outbreak provides an opportunity to identify area/s of weakness of the programme
facilitating the outbreak and a chance to take caorrective measure, As soon as a measles outbreak
is suspected, without waiting for the laboratory confirmation of the suspected measles cases, the
following steps to re-enforce routine vaccination should be taken:

¢ District level staff, Upazila health staff and field staff should rapidly identify priority areas
within the district affected (e.g. communities with low vaccination coverage and high risk
of morbidity and mortality)

e Jointly work for improving the available local immunization workplan

¢ locate health centers organizing immunization sessions that might need additional
suppart for vaccinators and logistics supply

* Adopt corrective measures such as additional outreach services to communities with a
high proportion of unreached children.

Assessing the risk of a large outbreak with high morbidity and mortality

As soon as the outbreak is identified, the risk of morbidity and mortality must be assessed. This
assessment is needed to determing what type of response is most appropriate to control the
outbreak rapidly. For such an action, following evaluation should be carried out:

1. Evaluate the susceptibility of the population and the potential for spread of measles in the
affected and neighboring areas.

Approximately 15% of children vaccinated at @ months of age and 5%-10% of those vaccinated
at 12 months of age fail to seroconvert and are thus not protected after vaccination. The example
of district X with a population of 500,000 and 12,500 births per year might illustrate to
understand buildup of susceptible in a community. If 20% of children agad 1 year receive measles
vaccination through routine health services and assuming 85% vaccine effectiveness, only 8500
children (12500 x 0.8 x 0.85) or 68% in each birth cohort will be protected against meastes and
4000 children {32%) will remain susceptible to measles. Thus, 4000 children will be added each
vear to the pool of measles-susceptible children. In general, an outhbreak is likely to occur when
the pool of susceptible children reaches the size of one hirth cohort. In this example, an outbreak
15 likely to occur in district X after 3-4 years (see tabla).

Table B: An approximation of the building up of susceptible children with each successive
cohort over a 4 year period in the example district X

Year Cumulative no. Cumulative no. children | Cumulative no. of children
of live birth protected against measles susceptible to measles
1 | 12,500 8,500 | 4,000
2 25,000 17,000 8,000
3 37,500 25,500 12,000
4 50,000 | 34,000 16,000




To estimate the susceptibility profile by age group, the propartion of susceptible persons should
be calculated by taking into account the estimated population and the vactination coverage of
each age group from 6 months to 15 years of age (both through routine immunization and
campaigns) and astimated vaccine efficacy.

2.Evaluate the risk of further transmission, morbidity and mortality
For this evaluation, the following factors should be taken into account:

® Population characteristics such as size, density, movement and setting (e.g.
community spread throughout a district or limited spread within a sub-population;
resource poor settings)

¢ Under 5 mortality rates
*  Nutritional and Vitamin A status
¢ HIV prevalence in the population

e  Time of the year (considering potential for seasanal outbreak) and plans for any festivals
or other social events that would result to increase opportunities for spread.

e |nternally displaced populations (e.g. Floods, cyclones, earthguakes)
¢ MNumber of cases reported and comparison with data from previous years.,
®  Arcessto health services

MNon-selective mass vaccination activity

As spon as the outbreak is confirmed and the risk assessment result indicates that there is a high
risk of a large measles outbreak, then the capacity to carry out a high-quality large-scale
immunization campaign should be rapidly evaluated. That is:

¢ Evaluate the availability of staff and financial resources (both internal and external) for
the operational and logistical aspects of the campaign

¢ Evaluate if the vaccine and other supplies can be made available at the time needed.

If there is sufficient capacity (human and financial resources and vaccine and other supplies) to
carry out a safe and timely vaccination campaign, then a mass vaccination campaign should be carried
out in the targeted areas (affected and neighboring areas as determined by the risk assessment).
Howewver, if the outcome of the assessment does not indicate a mass vaccination response, then
selective immunization of unimmunized children presenting to health facilities should be
continued and the number of reported cases closely observed and followed to monitor the
progression of the outbreak.

For the non-selective mass vacoination response, the timing, target age group and area for
vaccination should be defined as outlined below. An accelerated micro-planning exercise
should be performed to determine the vaccine, logistics, staffing and communications need for
the campaign. Existing country guidelines for conducting mass measles vaccination campaign
should be used.




Timing of intervention: Once the decision to mtervene is made, it is essential to act quickly to
minimize the number of severe measles cases and deaths. If the intervention starts earlier, the
impact would be greater. Even late intervention (e.g. immunization) in the epidemic situation,
might have role to improve population immunity, shortening the duration of the sutbreak and
preventing some severe cases and deaths.

Target population: Fixing the target population depends upon susceptibility profile of the
population. Key elements to cansider in this regard are:

* Routine vaccination coverage and coverage during Supplementary Immunization
Activities (SIAs) in each birth cohort

¢ Apgs specific attack rates
¢ Absolute number of cases

It is critical that the results from the outbreak investigation be used to develop and tailor an
appropriate and logical response, e.g. to determine additional age and risk groups to target for
vaccination, If, for example, the data suggest that older children are affected then the age group
initially targeted for vaccination then it should be adjusted to include older cohorts. All age
groups contributing to cases should be considered for vaccination. Even if attack rate 1s low in
some age groups, especially in older groups, they may represent a large proportion of cases and
large potential group at-risk of both contracting measles and subsequent complications, or in
transmitting the infection to younger persons. Once the age group targeted for vaccination is
determined, all children in that age group should be vaccinated, regardless of their vaccination
status.

Target area: The response should target both outhreak-affected area/s and adjacent area/s in
which the risk assessment shows a high risk of spread. As distinct from preventive SlAs {e.g.
catch-up and follow-up campaigns) that target entire country, response to outbreak should be
more limited in scale.

Health staff should pay particular attention to ensure that groups and areas not being
reached andfor at high risk for measles-related complications are reached during routine
vacrination activities; and other measures such as the provision of vitamin A should also be provided.
These vulnerable groups and areas include:

¢ young children, particularly those under 1 year of age;

¢ malnourished and Vitamin A-deficient children;

¢ infants and children of HIV-nfected women and other immuno-compromised children;
® certain ethnic and religious groups who might have poor access to immunization;

* populations with poor access to health care facilities; hospitals and other health
facilities;

* 3l children above & months of age who are attending hospitals (inpatients and
outpatients) or who are visiting the hospital.




Children receiving measles/MR vaccine before the age of 9 months during a campaign must be
revaccinated after the age of 9 months {with one-month interval between 2 doses) since the
efficacy of vaccine administered before 9 months of age is likely to be low or strategies to ensure
a second dose of MR vaccine include the following:

e nfarm mothers at the time of vaccination that their child must be vaccinated again;

¢ notify health workers, NGOs and the community about the need for these infarits to
receive 3 second dose.

Target Coverage: |deally, the target coverage (the proportion of the target population) should
be 100%. Once the vaccination activities are conducted, it is impartant to carry out rapid
coverage monitoring to estimate the achieved coverage and to identify potential groups of
missed children and ensure they are vaccinated.

349 Communication and public awarenesg

When an outbreak occurs, there is likely to be widespread public concern and media
attention. In this situation, it 18 important to keep the public informed and seek their
cooperation. The media are useful partners in keeping the public informed through regular
message, press releases and conferences. Selecting and using a community spokespersan
to act as focal person for the media may be helpful. Meassages to the community should be
clear and precise using local terminology.

Responsibilities of Rapid Response Team (RRT) after an outbreak
The RRT team should evaluate the following aspects for future endeavor:
¢ measles surveillance and timeliness of outbreak detaction
s cause of the outbreak (example- failure to vaccinate, vaccine failure, ete.)
* preparedness for the measles outbreak
e the management aspect including curative and preventive vaccination intervention
o costs and impact on other health delivery programs
o aperational aspect of the immunization programme

s implications for developing appropriate response strategies for future outbreaks!
actions.

3.4.10 Writing report

Outbreak investigation should be followed by a short but precise report at the end of the
undertaking event. The report should be written systematically including the following
sections:

¢ |ntroduction/background
* Review of measles/rubella and routine and SIA achievement

*  Short review of measles outbreak, if any, in the past




*  Quthresk identification and surveillance system
*  Specimens collection
¢ QOutbreak Confirmation by serology
¢ Data collection methodology
¢ Daty analysis
= Time, place and person
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Report should be sent to District, Gity Corporation and EP] HQ.

Measles Surveillance and Immunization in acute humanitarian emergency

Measles is 3 highly infectious disease with grave consequences during humanitarian emergencias,
especially those emergencies with displaced populations and among the malnourished. In these
settings, the surveillance principle for fever and maculopapular rashes remains the same with all
components discussed above. Surveillance system (may need to stablish community based) must
be able to identify suspected measles cases with daily reporting for necessary steps. Vaccination
during such situation should be based on decision tree as mentioned in WHO guideline
“Vaccination in Acute Humanitarian Emergencies: A Framework for Decision Making”.




3.4.11 Special activity for measles surveillance

Sero-surveys: High-quality representative sero-surveys can provide ancallary evidence that a
country has achieved high population immunity in line with achieving and sustaining measles
elimination. The main purpose of conducting sero-surveys in the context of measies and rubella
elimination is to identify areas and age cchorts with potential immunity gaps. Serologic testing
cannot distinguish between immunity from natural measles infection and vaccine-derived
immunity. Sero-surveys should not be used as a substitute for surveillance and can be guite costly
and time-consuming to undertake.

3.5 Congenital Rubella Syndrome (CRS)

3.5.1 Introduction

Congenital rubella syndrome (CRS) js the most serious
consequence of rubella®. Infection with rubella virus is
most severe immediately before conception and in early  -infection may affect all organs
gestation™. The virus may affect all organs and cause a3 -May lead ta fetal death or

variety of congenital defects. Infection may lead to fetal premature delivery

death, spontaneous abortion, premature delivery. The  seyerity of damage to fetus

severity of the effects of rubella virus on the fetus depends  depends on gestational age

largely on the time of gestation at which infection occurs. As _Upto 85% of infarts atfected if
many as 85-90% of infants infected in the first trimester of  infected during first trimester
pregnancy will be found to be affected if followed after

birth. While fetal infection may occur throughout pregnancy, defects are rare when infection
occurs after the 207 week of gestation™; particularly after 20 weeks of gestation, the fetus can
be infected but not develop the signs and symptoms of CRS. These infants are classified as
congenital rubella infection (CRI), and also shed rubella virus. Deafness is the most common and
often the sole manifestation of congenital rubella infection, especially after the fourth maonth of
gestation. Eye defects, including cataracts, glavcoma, retinopathy, and microphthalmia may
occur, Cardiac defects such as patent ductus arteriosus, ventricular septal defect, pulmonic
stenasis, and coarctation of the asorta are possible. Neurologic abnormalities including
microcephaly and mental retardation and other abnormalities, including bone lesion,
splenomegaly, hepatitis and thrombocytopenia with purpura may occur.

‘Congenital Rubella Syndrome

Manifestation of CRS may be delayed from 2 to 4 years.

Sierntsl ubcke Sydave Diabetes mellitus appearing in later childhood occurs
il frequently in children with CRS. In addition, progressive
—LAlarcts encephalopathy resembling subacute sclerosing
LA panencephalitis has been abserved in some older children with
-Micracephaly CRS. Children with CRS have a higher than expected incidence
-Wentzl retardation of autism.

-Bone alterations
-Liver and spleen damags
f—— e ———




Table 9: Main clinical manifestations of Congenital Rubella Syndrome

Category
General

Auditory system

Cardiovascular System

Ocular system

Transient neonatal
manifestations(extensive
infection; high mortality)

Late-emerging or development

Specific manifestation

Foetal loss {spontaneous abartion and stillbirth)

Low birth weight
Mental Retardation

Sensorineural deafness; unilateral or bilateral

Central auditory deafness
Speech defects

Patent ductus arteriosus
Pulmonary stenosis

Ventricular septal defects
Complex congenital heart disease

Pigmentad retinopathy

Cataracts: pearly, dense, nuclear

50% bilateral, very often with retinopathy
Microphthalmos

Thrombocytapenia with or without
purpura Hepatasplenomegaly
Meningoencephalitis

Bony radiolucencies
Adenopathies
Late anset interstitial pneumonitis (age

3-12 months) Insulin-dependent
ciabetes mellitus

3.5.2 Clinical manifestation of CRS

Hearing loss

Hearing loss occurs in 70% to 30% of CRS cases and in 50% of these children it is the only sign
of CRS, although often it is not detected initially. Congenital hearing loss interferes with normal
development of speech. Testing for hearing impairment in infants and young children is difficult.

Hearing tests that are used inthe developing countries have their advantages and disadvantages.
Audiometry in this age group has poor validity and reliability. Distraction test has poor sensitivity
and specificity where clinicians/examiners are not well trained. Two newer objective methods
used to test infant hearing are: optoacoustic emissions (OAE) and auditory brainstem response

(ABR).
Eye signs

Mast of the CRS eye signs are readily recognized by parents and health care personnel. Health
care worker should suspect CRS, if any of the following eye signs are detected:



o White pupil {cataract)

o Diminished vision

» Pendular movement of the eyes (nystagmus)
*  Squint

e Smaller eyeball (microphthalmos)

» Larger eyeball (congenital Glaucoma)

Clinical manifestation of CRS

Microcephaly
/ Congenital Cataract
'Hoart diseone N ;;1 &
Palechine and
PLTRUNE
- .:

Immune response in infants with CRS

The serum immune response in CRS differs from that seen in rubella. At birth, the serum of an
infant with CRS contains maternally derived rubella specific IgG antibody as well as IgG and IgM
antibodies synthesized by the foetus. Maternal rubella specific 1gG is also found in narmal
infants born to women who are immune to rubelia. Therefore, rubella speciﬁc lgM antibody is
used to diagnose congenital rubella infection in infants. In infants with CRS, rubella specific IgM
can be detected in nearly 100% cases at age 0-5 months; about 60% at age 6-13 months; and
40% at age 12-18 months. |gM is rarely detected after the age of 18 months.

Infants with CRS shed rubella virus for longer periods. Rubells virus can be found in the
nasopharyngeal secretions of more than B0% of infants with CRS during the first month of life,
62% at age of 1-4 months, 33% at age 5-8 months, 11% at age 9-12 months and only 3% during
the second year of life.

Infants with CRS wha are shedding rubella virus are infectious and appropriate infection contral
measures should be instituted. [t is particularly important to prevent exposure of nen-immune
pregnant women to these infants.

3.5.3 Laboratory testing for diagnosis of CRS

Collection of 01 ml blood sample preferably using a butterfly needle from every infant, with
suspected CRS as soon as after birth is indicated. Almost all infants with CRS will have a positive




rubella specific 1gM test inthe first six months of lite and 60% will be positive during the second
six months of life.

3.5.4 CRS surveillance

CRS surveillance allows for detection of infants with clinically apparent manifestations and can
be standardized for regional and global reporting, and for comparison. Early identification of
infants with CRS is necessary to ensure that appropriate testing can be conducted and that the
infant is entered into the CRS surveillance system. Detection of infants with CRS is necessary to
ensure infection cantrol and prevent further spread of rubella, as infants with CRS may shed the
virus for a prolonged period — up to 1 year of age or longer. Immediate diagnosis of CRS also
facilitates early intervention for specific defects.

Year 1996, an estimated 22,000 babies were barn with CRS in Africa, an astimated 46 000 in
South-East Asia and close to 13,000 in the Western Pacific. The highest risk of CRS is found in
countries with high rates of susceptibility to rubella among women of childbearing age

CRS is associated with significant moarbidity and mortality. Estimated mortality has ranged from
20-33%. Infants born with cardiac defects have the highest risk of maortality, The South-East Asia
Region has the highest burden of CRS cases. The incidence rate of CRS in SEAR is estimated to a
mean af 136 per 100,000 live birth since 2008 with atotal annual number of CRS cases of 46,621
{95%: Cl 1016168 910).

However, the magnitude of rubella and CRS burden in the region remains unknown. In 2010, an
astimate 103,000 CRS were born globally, of which 46% were in the SEARC.

CRS surveillance was integrated with AFP and VPDs surveillance in 2012 and 20 cases were
reported as clinically confirmed; samples were tested for 18 cases and 2 were laboratory
confirmed. The reporting is steadily improving over the time and in 2020 total 175 clinically
confirmed and 6 Isboratory confirmed cases were reported while in 2021 total 218 clinical cases
were reported out of which 10 were laboratory positive.

3.54.1 Rationale and objectives of CRS surveillance

Surveillance for CRS compliments rubella surveillance. CRS is the most severe outcome of rubella,
and the prevention of CRS is the primary reasan for rubella vaccination. The objectives for CRS
surveiliance are to:

¢ document the burden of CRS prior to rubella vaccine introduction
¢ monitor the impact of rubella vaccine introduction in reducing the incidence of CRS
e detect and jsolate affected infants rapidly

e mibigate the consequences of the disease for infants and their families through early
pravision of appropriate medical care

» demonstrate the elimination of CRS.

The key global objective of CRS surveillance is to provide data in support of rubella elimination in
five of six WHO regions by 2020.




3.5.4.2 Strategies for CRS elimination
* protection to women in childbearing age through adult immunization
* high routine immunization coverage in childhood to increase population immunity

¢ |arge scale supplementary immunization campaign to reduce the circulation of rubella
virus

» integrated with case-based measles surveillance and sentinel surveillance for CRS
Integrated immunization activities with measles elimination.

355 Case definition for Congenital Rubella Syndrome (CRS)
Suspected CRS case

Any infant less than one year of age in whom a health warker suspects CRS.
A health worker should suspect CRS when

e there is a maternal history of suspected or confirmed rubella during pregnancy, even
when no signs of CRS

¢ the infant presents with heart disease and/or suspicion of deafness, and /or ane or
more of the following eye signs: white pupil (cataract); diminished vision; pendular
mavement of the eyes (nystagmus); squint; smaller eyeball (microphthalmos); larger
eyebsll (Glavucoma).

Final case classification

Final classification of CRS cases depends, in part, on identifying Group A or Group B clinical signs
of CR5.

Group A: Cataract(s), congenital glaucoma, pigmentary retinopathy, congenital heart disease
(most commonly peripheral pulmonary artery stenosis, patent ductus arteriosus or ventricular
septal defects), hearing impairment.

Group B: Purpura, splenamegaly, microcephaly, developmental delay, meningoencephalitis,
radiolucent bone disease, jaundice that begins within the first 24 hours after birth.

Using these clinical signs, one of the final classifications listed below

Laboratory-confirmed CRS: A suspected CRS case with at least one sign from group A and meets
the laboratory criteria for confirmation of CRS

Clinically compatible CRS: A suspected CRS case without an adeguate specimen in whom a
gualified clinician detects at least two of the complications from group A OR one fram group A
and one from group B.

Congenital rubella infection (CRI): An infant who has none of the clinical signs of CRS from group
A, but who meets the laboratory criteria for CRS.

Discarded: A suspected CRS case with an adeguate specimen not meeting the laboratory-
confirmed case definition, or a suspected case without an adequate laboratory specimen and not
meeting the clinically compatible case definition.

. - e



OTHER DEFINITIONS
Based on Source of infection

Endemic CRI/CRS: A confirmed case whase maother was exposed to endemic rubella
transmission during gestation, as supported by epidemiological or genotyping evidence. A
chain of rubella virus transmission that is continuous for =2 12 months within a country is defined
as an endemic transmission.

imported CRI/CRS: A confirmed case whose mather was exposed to rubella outside of the
country during gestation, as supported by epidemiological or genotyping evidence.

Unknown source of CRI/CRS: A confirmed case not meeting the above endemic or imported
CRI/CRS case definitions.

3.5.6 (Case detection and reporting

It is essential to find out the burden of rubella and CRS which requires a comprehensive system
to detect suspected CRS cases in infants report them on time.

« |dentify rubella cases and/or outbreaks through serological confirmation of all
fever and rash outbreaks. Investigate such outbreaks fully and follow them to find
out possible increase in the incidence of CRS in the areas

» Conduct sentinel surveillance of CRS at neonatology units, eye hospitals and
cardiclogy units, ENT units and Obstetric units.

The facilities at which infants with most rommaon defects
associated with CRS — cataracts, heart defects or deafness as
All suspected CRS cases must be well as infants with maternal history of rubella during

Important note

investigated by a clinician and pregnancy are likely to be seen and should be included in the
with full clinicat-and |aboratary CRS surveillance system. As these defects are most likely to be
investigation within 48 hours of evaluated and treated at secondary and tertiary care facilities,
detection. these health-care facilities should be included as reporting sites

or sentinal sites at the beginning of CRS surveillance.
The types of facilities/providers most likely to evaluate and treat infants with CRS:

» secondary care providers/facilities, particularly ophthalmologists, cardiologists, audiologists
and neonatologists

® tertiary care facilities, particularly those that provide pediatric surgical services for the eyes,
ears and heart

» specialty care centers (e.g. children’s hospitals; centers for hearing and blindness);

e abstetric centers or private clinics invalved in the care of pregnant women with rubella.

As multiple specialties (departments), such as paediatrics, obstetrics, otorhinolaryngology and
ophthalmology are involved, a3 mechanism of coordination between these departments should
be developed at the reporting site. One HSO should be responsible for coordination of identifying,
investigation, sample collection and reporting. A line list of suspected CRS cases should be



maintained in the assigned facilities. There should be regular communication with the national
EP| regarding identification and follow-up of suspected cases of CRS identified in the area.

3.5.7 CRS surveillance in health facilities
CRS surveillance should focus on,
* |dentifying infants 0-11 months of age with suspected CRS

s |nvestigation of all suspected CRS cases by 3 clinician for clinical confirmation and
labaratory testing.

= |0 implementing CRS surveillance, all active surveillance facilities for AFP and VPD
surveillance are to be sensitized to report and investigate any suspected CRS case. The
facilities include all district level general hospitals, government and non-government
medical college hospitals and some large private hospitals/clinics, specialized hospitals like
ICVEE, NIO, BEMMU, DSH etc.

= Sites that routinely participate in surveillance for EP| diseases
= Neonatal wards and necnatal intensive care units

» (Obstatrics units

= Paediatric wards

* Eye hospitals

=  ENT Units

» (Cardiology units

= (ardiac surgery units

CRS Surveillance in selected health facilities

e All cases of rubella who meet the surveillance /clinieal case definition of rubella when present to the
outpatient clinic, emergancy room and Iinpatient ward in heaith care facilitias should be identified
and investigatad by attending physician. The clinicians (RMOs, MOs, Padiatriclans, consultants and
ather Physicians) of the health care faciiity collect information from cases at the time they see the
patients. They record information on AFP & EPI disease report form and hand over to HSO at the end
of their duty.

= The SIMO (surveillance and Immunization Medical Officer) should also be notified if any technical
assistance is needed for subsequent investigations Including assigning an EPID numberto each case.

» The HSO will review the repot forms routinely to ensure that all CRS cases have been investigated and
reported to DSFFP inthe AFP & EP| Disease Weekly Line listing form by following Tuasday,

» Case investigation form (CIF) for CRS {Annexure 12) cases will be send to the National laboratary along
with the specimens.

s |fthere are cases with no laboratory specimens; case investigation forms of those cases should also be
sent tothe National laboratary.

= The National Laboratory will verify assigned EPID number of each case and provide feedback as
appropriate.

. —— - — '- | T .
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Active surveillance(weekly) of CRS cases by Local Surveillance Officer (LSO) and/or Surveillance
and Immunization Medical Officer (SIMO)

» The assigned officer, usually the 150 along with the SIMO for the particular haspital will
visit the hospital every week to review inpatient registers, outpatient registers and clinic
recards for any possible CRS cases.

* 5/he will contact paediatricians, neurologists, medical officers and nurses to find out/
identify if any new cases of CRS detected following the previous visit,

s The visit should be documented by signing the registers/records those are checked.

s  The LSO and/or SIMO will complete the AFP, NT, Measles and Rubella Weekly Active
Surveillance form and submit to EPI/HQ by Tuesday of the following epidemiologic week

=  Ensure sending of case investigation forms for CRS to the national laboratory along with
the specimens collected.

3.5.8 Caseinvestigation

When a suspected CRS case is reported, a case investigation form
containing core variables should be filled in after climical . 0 kit
evaluation by different departmernts as per symptoms/signs  single case of domestically
suspected and sent to the H50 person of the same reporting site acguired CRS should lead to
for further action. It is critical to note receipt of MR doses through  intensified rubellaand CRS
routine service or campaigns (i.e. in children 6 ta <12 months) so  Uveilanceandan

) investigation to determine
that laboratory results can be correctly interpreted when

i - : : where the mother was exposed
classifying cases. (case mvestigation form annexure 12) arid e roscorforincuticieat

Imporiant note

Suspected CRS cases should be investigated within 48 hours of bidiiboliih

detection. Need to monitor the pregnancy outcomes for pregnant women with suspected or
confirmed rubelia. For those pregnancies that result in a live birth, ensure that the infant is
followed up with appropriate clinical and labaratory evaluation, and placed under droplet and
contact precautions to minimize potential spread. After rubella elimination, a single case of
domestically acguired CRS should lead to intensified rubella and CRS surveillance and an
investigation to determine where the mother was exposed and the reason for insufficient
immunity.

Investigation of suspected rubella in 2 pregnant woman

CRS cases are likely to be underreported where a high proportion of births occur at home and
where infant deaths may not be reported. In arder to identify CRS cases, it is important to
investigate rash illness in pregnant women. If a pregnant woman with suspected rubella infection
attending an antenatal clinic, following steps should be followed by UH&EFPO/L50/attending
doctor and his/her staff.

e All febrile rash illnesses in pregnancy should be investigated.

* The specimen should be collected and tested for rubella IgM in the National Laboratory.
If the blood specimen is positive for rubella-specific IgM, the patient should be counseled

.— — 3 - .



and fallow up until nine months.

e All suspected CRS cases aged less than 1 year should be
investigated. The investigation should include clinical
and labaoratory analysis.

® line listing should be done (AFPE. EPI Disease Weekly
Line Listing Form for Hospitals and Upazila Health
Complexes) and send to the Civil Surgeon office or the
City Cooperation CHO office.

¢  Counseling and medical follow ups should be assured.
Unique identification number

A unique identification number should be given to each
investigated case. This unigue identification can be
alphanumeric (e.g. Disease code + country code + district code
+ upazila code + year + sequential number by order of
reporting), and facilitates further collection and merging of
clinical, epidemiological and laboratory data.

3.5.9 Specimen collection and fransportation

Applying standards
Prior to pregnancy & in
postoartum period
Vaccinate children, school gid,
child bearing age women
atcording to national policy

Bluring pregnancy

Rubellz vaccine 5huu1_ti not offen
Avoid pregnancy for 1 month
after rubella vaccination
imformto avoid contact with thie
individual withrubella
Investigate-suspected rubellz in
pregnancy, exposure to 2 rubellz
case and infants with suspected
CRS

Counsel women with confirmed

rubella during pregnancy on the
risk of fetal abnormalities

Efforts should be made to obtain clinical specimens for antibedy levels and for viral isolation from
infants at the time of the initial investigation. For serological diagnostics, 1 ml sample of blood
should be taken and then centrifuged to separate out the serum, which should then be kept
under refrigeration at temperatures from 2-8°C. The serum should then be transported in cold
chain to the laboratory. Throat swabs should also be collected for isolation of the virus or virus

detection.

Laboratory critena for confirmation of suspected CRS cases include any one of the following:

+ rubella |gM antibody over cut-off-point detected

= sustained rubelia IgG antibody level a5 determined on at least two occasions (at least 1
month apart) between & and 12 months of age in the absence of receipt of rubella vaccine

+ rubella virus detection (e.g. nucleic acid detection by reverse transcription polymerase
chain reaction (RT-PCR) or rubella virus isolation) in an appropriate clinical sample (throat

swab, nasal swab, blood, urine or cerebrospinal fluid).

Depending on the age of the suspected CRS case at initial testing, the following considerations
should be made when interpreting laboratory results and determining final classification of

suspected CRS cases.

» Children >9 months may have received rubella-containing vaccine through routine
immunization or carmpaigns and children =6 months may be included in campaigns.
Serology results cannot be used to confirm CRS after a child with suspected CRS has

received rubella-containing vaccine.



Infants with congenital rubella will usually be positive for rubella-specific lgM at or shortly
after birth. Although 1gM antibodies may persist for up to 1 year, they normally peak
within the first 6 months of life. Because lgM may not be detectable in some infants tested
shortly after birth, lgM negative cases with suspected CRS should be retested at 1 month
of age or shortly thereafter.

Laboratory confirmation of CRS in an infant agaed over 6 months should not rely on the
leM test alone if the result is negative. In such cases, serial 1gG testing should also be
included to check for a sustained level of antibody on two occasions separated by =1-
month interval. After confirming lgG+ in the first serum sample collected, this sample
should be saved and retested again with the second serum sample to compare antibody
levels, If IgM and IgG testing are performed concurrently in ages 6-11 months, any infant
testing |gG- should be discarded (all infants with CRS are 12G+).

Infants with congenital rubella should also be tested for shedding rubella virus through virus
isolation techniques, Congenitally infected infants may shed and transmit rubella virus for up to
1 year of age and be the source of rubella outbreaks, Therefore, itis important to continue testing
the infant for virus throughout the first year of life so that infection control measures can
continue until virus shedding stops. This has to be confirmed by two negative results of viral
testing of specimens obtained 1 month apart from infants at least 3 months of age.

3.5.10 Case Classification

Case classification will follow an algorithm based on the age of the child, the algorithms are
described in Figure below:
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Figure 23: Surveillance classification of suspected CRS case-patients 2 6 months to < 12 months
of age
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35.11 Case management

Currently no treatment is available for CRS beyond clinical management of related congenital
ahnannahhes. Infants \.\rrl:h (:IES'_'aﬁd CRI shad lr'-FE r_uhella'\rim's ﬁ;ﬂ_‘ lﬂl‘ﬁg periods {EB%ﬁ‘lEd fm}‘ the
first four months of life), therefore appropriate infection control measures should be applied.




important note In health care settings, contact precautions should be
implemented for every detected CRS and CRI case. Infants

infants with onfirmad CRS or CRI should be considered infectious until two clinical specimens,
should be followed by public health  ghtgined one month apart, are negative for rubella virus
unmtil twa consecutive clinical detection/isolation. Pregnant women should not be exposed

Speciingns, obiained o= fioh to infants with CRS or CRI; if exposed, pregnant contacts

should be tested for rubella. In areas where follow-up testing
of confirmed CRS and CRI cases is not feasible, emphasis must
be placed an ensuring close contacts and health care workers
are vaccinated for rubelia.

apart. are negative for rubella virus
detection/isalatiaon.

3.5.12 Contact iracing and management

Contact tracing is recommended among mothers of infants with CRS or CRI to identify the source
of the rubella virus in the mother, Infants with CRS or CRI shed rubella virus for long periods and
appropriate infection control measures should be applied. It is particularly important that
pregnant women who are not rubella-immune should not be exposed to infants with CRS or CRI.
To prevent further infection with rubella virus and further transmission, protective immunity
should be assured among contacts of CRS cases, including health care workers and family
mermbers. Persons in contact with the infant should be immune to rubella either through
vaccination or natural infection (serological evidence of immunity). Non-pregnant persons who
lack documentation of vaczination with RCV can be considered for vaccination. Pregnant contacts
should be tested for rubella.

3.5.13 Public health intervention

» |nfants with CRS may shed rubella virus for up to 1 year and have been the cause of rubella
outbreaks. Only persans’ immune to rubella should have contact with these infants.

* |n hospitals, infants should remain in isolation.

o Persons caring for the infant should follow universal precautions and should be
immunized against rubella.

» Family members and friends involved in the care or handling of the infant based on
vaccination history can be considerad for vaccination accordingly.

* An active search should be conducted in the community far more CRS cases as well as to
review the vaccination status of children in the locality.

e All children in the same locality who are found to be unvaccinated and those who cannot
produce vaccination card ar records during the community survey should be vaccinated
with rubella-containing vaccine according to the national policy.

3.5.14 Data management

Data analysis

Analysis the CRS surveillance data on a monthly basis, or more frequently if necessary.
Epidemiologic variables that should be assessed include the following:




number of cases reported throughout time frame assessed (e.g. year)

case classification status

geographic location of CRS cases within the country

whether ar not cases were clustered and/or associated with rubella cutbreaks
maternal characteristics (age, race/ethnicity, country of birth and vaccination status)

location of maternal exposure to rubelia.

Maenitoring indicators

Surveillance quality assessments need to be conducted at the sentinel sites at least every
6 months to assess completeness of CRS surveillance at the site.

This should be dane by reviewing hospital records by the HS0 to identify any missed cases.

Missed cases can be identitied by comparing the list of reported CRS cases with the list of
all cases that meet the entry criteria for CRS surveillance (i.e. criteria for suspected CRS
cases). The proportion of missed cases at 3 sentinel site can be assessed as the percent of
missed cases identified by the HSO among all cases that meet the CRS surveillance entry
criteria (total of both reported and unreported cases).

Similarly, the proportion of suspected CRS cases that have been reported but have not
been tested by the laboratory can be assessed as the percentage of reported cases
without labaoratary testing among all reparted suspected CRS cases (both tested and
untested).

Maonitoring surveillance data quality. CRS surveillance case reports should be assessed for
any missing variables. If records are incomplete, the findings should be discussed with
providers at the site and the need for completeness of data and case reporting should be
emphasized.
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CRS Indicators

Survelllance indicator Target
attribute

LI a il National aninual rate of suspected CRS cases =1 per 10,
000 live
number of suspected CRS cases for the year 10,000 hirths
live birth cohort of the population in which the cases occurred ' '
Aﬁequa o Percentage of suspectsd CRS £ases with the following data points completed:  =80%

investigation name and/oridentifier, plsce of residence, sex. date of birth, date of reporting,
date of investigation, date of specimen coliection, history of rash lliness.of
mother, travel history of mother, vaccination history of mother, ags of
mather, clinical essminations for hesring impairment, cataract, and congenital
‘cardiac/heart defects znd ciinical cutcome of the CRS case(alive or dead)

number of suspecrad CRS cases for which an adoguare
mvestigation « was initiated after three 3 months
of age of the child

total number of suspectad CRS cazes the cases ccourred %100

* Adequate investigation defined as the collection of the following data points: name
and/or identifier; place of residencs; sex; date of birth; date of reporting: date of
investigation; date of specimen collection; history of rash iliness of mother, travel
history of mother; vacdnation history of mother;-age of mother; dinical examinations
jar h@aﬂhgimpﬂirma nt, cataract, and congenital cardisc/Meart defects and dinical
otfcome of the (RS case (alive or dead),

Percentage of suspected tazes with adeguate blood specimen tested for =B0%
laboratory confirmation (IgW/ 186, PCA) in anaccredited |aboratory

number of suspected cases from whem
- adequate Spacimens ++
for detecting CRS (IgM /1gG) were collected and tested x

totzl number of suspected CRS caze BEk

** Adeguate specimens for _semlm. are those collected within 12 months of
age of the child that consist of = 8.5 ml serum

Viral detection Percentage of confirmed cases with adeguate specimens tested for virus =BD%

{adequate detection/isalation

specimens for

virus deteciion|

number af lab — confirmed CRS cazes for the yvear
Forwhom odequate specimen was analyzed for viral detection
total number of suspacted CRS caze

Percentage of confirmed cases with at least 2 negative tests for virus =80%
detection/isolation after 2 months of ape with at least a 1month intereal
between specimen collection

® 100

==
104




Timaliness of
detection

Timeliness of
SpECImen
transport

Timeliness of
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number of lab — confirmed CRS cases with ot least two
negative teste for virus detection af:ara months af ugs,
with at least a 1 — month interval betwesn tests for the year
total number of suspected CRS case
Percentzge of confirmed CRS cases detected within 3 months of birth
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number of eonfirmed CRS cases {clinical compatible and
laboratory confirmed) detected within 3 months of birth

total pumber of suspected CRS case:
Percentage of confirmed CRS cases detected within 3 months of birth
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total number of spacimens (serologic or viralogyireceived
at the laboratory within 5 days of colfection
total number of specimens (serologic or virology)
received for testing in the given year.
Proportion of serologic results reported by the laboratory within 4 days of
recaiving the specimen

%100

rotal number of serologic results reported by the
labaratery within 4 doye of receiving the specimen
total number of serology specimen recoived
for testing in the given year
Proportion of virus detection and genotyping results (where appropriate) that
are completed within 2 manths of receipt of specimen

100

totel number of virus detection and genotyping
results (whers apgropriate)that are completed
within 2 months of receint pf.-q:mimm
‘total number of virology Speciman received
for testing in the given year

» 00




3.5.15 Feedback

Provide feedback to stakeholders involved in the CRS surveillance system. Feedback should
include infarmation on the status of the epidemiology of CRS including, if necessary, any updates
and recommendations for improvements.

3.5.16 Special approach to identify CRS cases

Rubeila in pregnancy registries: Rubella in the pregnancy registry can be used for follow-up of
pregnant women exposed to rubella and their pregnancy outcomels) as well as for identification
of CRS cases. Rubella in pregnancy registries should be maintained at the local level so that
comprehensive follow-up of pregnant women can occur and infants born with CRS can be
identified and diagnosed immediately and receive early interventiaons for any associated defacts.
The registry should include maternal contact, demographic data and pregnancy outcome {e.g.
miscarriage, termination, infant with CRS, etc.).

Linkage to other surveillance: CRS surveillance with |aboratory confirmation can be incorporatad
inta country birth defect surveillance if present as part of an enhanced birth defect surveillance
system, or into other surveillance systems capturing congenital cataracts/abnormalities.

Retrospective review of medical records: Retrospective medical record review could be used to
monitor the sensitivity of CRS surveillance systems annually. Limitation of this approach is that
retrospectively identified cases usually lack laboratory confirmation, and therefore lack a
definitive diagnosis.

Serological surveys of reproductive age women: Serological assessments of rubella 1gG antibody
levels among reproductive-age women in a8 survey setting may help evaluate population
immunity against rubella and protection against CRS in newborns. Rubells 1gG can be acquired
through both vaccination and natural infection, therefore serosurveys are not purely a reflection
of vaccination coverage. A serological survey is not a substitute for conducting CRS surveillance,
but can provide complimentary information.




M_?\\ﬁ—\.__

— — —

References:

1.  Meaosles, Epidemiology and Prevention of Vaccine Preventable Diseases, COC, USA

2, Module 1, Measles and Rubelio, Surveiilance Guideline for vaoccine Preventobie Diseases, SEARD

3. WER: 25 2008, 83, 225232 gnd MMWR: 2008; 57:657-660

4 WHO measles position paper

5 Manual for the Laborotory-based Surveillance af Measles, Rubella, and Congenitol Rubelio
Syndrome/Chapter_1

6. Measles, Surveillance Standords, Vaccine Preventoble Diseases, World Health Organization 7.
httpsy//www.who.int/immunization/maonitering_surveillance/burden/vpd/WHQ SurveillanceVacc
nePreventoble 11 Meagsles R2.pdf

7.  National Guideline for AFF and Vaccine Preventable Diseases Surveillanice, Bangladesh 2008
Epidemiology and prevention af vaccine preventoble diseases, 12th edition, poge 283, Centers for
disease contral and prevention 10, https.//immunizationdata.wha.int/index.ktmi 11.
https://www.who.int/news-room/foct-sheets/detoil/measies

- EPl Surveilfance Bata, EPL, DGHS

10. Bonglodesh Measies, Rubelio elimination strategy Banglodesh

11.  Surveillance guide for vaccine preventoble diseases in the WHO South -East Asia region -module-2

12. Epidemiology and prevention of vaccine- preventable disegses -12 edition, centers for Disegse
Control and Prevention. USA

13. Voccine preventable disease surveilfance standard CRS




4 Neonatal Tetanus

4.1 Introduction

Tetanus is an acute, often fatal, disease caused by an exotoxin produced by the
bacterium Clostridium tetoni. Clostridium tetani. C. tetani spores (the dormant form of the
arganism) are found in soil and in animal and human feces. Carle and Rattone in 1884 who first
produced tetanus in animals by injecting them with pus from a fatal human tetanus case. During
the same year, Nicolaier produced tetanus in animals by injecting them with samples of soil. in
1889, Kitasato isolated the organism from a human victim, showed that it produced disease when
injected into animals, and reported that the toxin could be

neutralized by specific antibodies. In 1897, Nocard Tetanus
demonstrated the protective effect of passively transferred Etiology discovered in 1884 by
antitoxin, and passive immunization in humans was used for  Carieand Rattone

treatment and prophylaxis during World War |. A methad for ~ Passive Immunization used for
inactivating tetanus toxin with formaldehyde was developed E?;E‘::‘I”ﬂ propityiads during
by Ramon in the early 1920's which led to the development

of tetanus toxoid by Descombey in 1924, It was first widely
used during World War (1%, Neonatal tetanus (NT) is a farm of
generalized tetanus that occurs in newborn. Neonatal tetanus occurs in infants born without
protective passive immunity if the mother is not immune. It usually occurs through the unhealed
umbilical cord ar stump, particularly when the stump is cut withan unsterile instrument. Poor
hygiene, social stigma and insufficient preventive health services provide ideal conditions for the
causative agent, Clostridium tetani.

Tetanus toxoid first widely used
during Warld War [l

4.2 Causative agent

Clostridium tetani is a gram-positive, anaerobic bacterium which forms a spore. The organism is
sensitive to heat and cannot survive in the presence of oxygen. The spores, in contrast, are very
resistant to heat and the usual antiseptics. They can survive autoclaving at 249.8°F (121°C) for
10-15 minutes.

The spores are also relatively resistant to phenol and other chemical agents®. Clostridium tetani
produces two exotoxins, tetanolysin and tetanospasmin.

43 Pathogenesis Clastridium tetani

C. tetani usually enters the body through a wound and in neonate  Anaerobic gram-paositive,
through unhealed umbilical stump, particularly when the  Spore-forming bacteria
stump is cut with an unsterile instrument. In the presence of  Spores found in sail, animal
anaerobic conditions, the spores germinate and produce toxin. feces

Toxins disseminate via blood and lymphatics, act at several  Two exotoxins produced with
sites within the central nervous system. The tetanus toxin  Browth of bacteria
interferes with release of neurotransmitters, blocking Tetanospasmin estimated
inhibitor impulses and cause typical clinical manifestations. ~ humanlethal dose=2.5 ng/kg




This leads to unrestricted muscle contraction and spasm. Seizures may occur, and autonormic
nervous system may also be affected.

4.4 Reservoir

Tetanus spores are widely distributed in soil and in the intesting and feces of horses, sheep, cattle,

dogs, cats, rats, guinea pigs and chickens. In agricultural areas, human adults may harbor the
OTganism.

4.5 Communicability

Unlike other EPI diseases, infection occurs from exposure to contaminated material rather than
from person-to-person spread. Neonatal tetanus may be considered an environmental hazard
rather than a communicable disease,

4.6 Transmission

The spores of C. tetani enter the body through direct contact in the wound. In a newborn baby,
the portal of entry is via the umbilical cord or stump. Uncdlean methods of cutting, tying or
dressing the cord may allow tetanus spores to enter the baby's bloodstream. Even babies
delivered under clean conditions in health facilities may become infected with tetanus spores
and dia if the mother does not properly care for the umbilical stump at home. Maost cases of NT
occur between 3 and 14 days of life (day 1 = day of birth).

4.7 Clinical feature of Neonatal Tetanus

The toxins produced by C. tetani may cause sustained focal or generalized involuntary muscle
contractions. In neonates, tetanus almost always presents in the generalized form. Usually, the
first sign is inability to suck because of spasm of the jaw muscles, which rarely occurs earlier than

3 days of age.
Clinical feature

Inabllity to suck
Baby cries continuously

The baby may then cry continuously., The jaw becomes
clenched (trismus), causing the baby to have the appearance
of a smile (risus sardonicus). Soon afterwards, the baby .. enched ftriemias)
develops stiffness of the neck and then the entire body, With  cigro. oF neck and then entire
contraction of the spinal muscles causing the baby to arch its body

back (apisthotonos). Increasingly violent spasms frequently  Contraction of spinal musde
oceur, and convulsive fits can result from the slightest stimulus causing: baby to arch its back
(sound, light, or touch). The baby’s breathing becomes difficult  {opisthotonos)

and spasms and convulsive fits become more frequent, usually Frequentviolent spasms
resulting in death. Convulsive fits with sound and

light




4.8 Differential Diagnosis of Neonatal Tetanus

The differential diagnosis of neonatal tetanus includes bacterial meningitis, encephalitis, other
causes of neonatal sepsis, muscie spasms due to hypocalcemia, congenital abnormalities, birth
injuries.

49  Laberatory Diagnosis

No laboratory findings are characteristic of tetanus. The diagnosis is entirely clinical and does not
depend upon bacteriologic confirmation. C. tetani is recovered from the wound in anly 30% of
cases and can be isolated from patients who do not have tetanus.

410 Treatment

The principles of treatment of all cases of tetanus are to remove the source of tetanospasmin, to
neutralize circulating toxin and to provide intensive supportive care until tetanospasmin has been
metabolized by the body. Antibiotics may also be given.

Tetanus Immune Globulin should be administered as quickly as possible, TIG can only help
remaove unbound tetanus toxin. It cannat affect toxin bound to nerve endings. Supportive care
of the neonate ideally includes endoatracheal intubation, use of neuromuscular blocking agents
and assisted ventilation. When facilities are not available, sedatives and muscle relaxants such as
chlorpromazine (3 mg every b hours), elixir of phenobarbital (10-20 mg every & hours), or elixir
of mephenesin {130- 160 mg every 6 hours) may be given orally. Diazepam may be used to contral
‘convulsive fits.

411 Prevention

Neonatal tetanus can be prevented by ensuring clean conditions during childbirth and clean care
of the umbilical stump after birth and by immunizing mothers with Tetanus Toxoid Containing
Vaccine {TTCV) befare or during pregnancy. Most developed countries have been able to reduce
NT incidence to near zero simply by ensuring hygienic child birth and cord care. Clean delivery
practices have the added advantage of preventing other puerperal infections as well. it is
important to remember, however, that if the baby is born without protective antibody from its




mother, he ar she will remain susceptible to tetanus until receiving 2 TTCY {e.g. Penta, DPT, Td)
doses.

Immunization of mothers against tetanus remains the more reliable method to prevent NT.
Maternal antibodies against tetanus are passively transferred to the fetus via the placenta,
thereby conferring immunity against tetanus in the neonate. One dose of tetanus toxoid ensures
little, if any protection. Generally, protection begins 2 weeks after the second dose. To get
optimum results second dose should be given 4 weeks after the first dose. Table 9 summarizes
the recommended schedule for TTCV and the duration of protection for each dose. Tetanus toxin
is very potent and requires small amount to cause the disease. However, this amount is
insufficient to stimulate antibody production and does not result immunity against tetanus.

Table 10: Tetanus Toxoid Containing Vaccine {TTCV) schedule

Daose Time of administration Duration of protection

TTCV 1 At 15 years of age None

TTCV 2 4 weeks after TTCV 1 3 years

TTCV 3 6 months after TTCV 2 5 years

TTcvV 4 1 yearafter TTCV 3 10 years

TTCV'S 1 year after TTCV 4 Throughout child-bearing years

412 NT Surveillance

Neonatal tetanus is primarily a problem of developing countries, where clean obstetric services
are not available or not utilized by many women. According to World Health Organization Report
in, 2022, the total number of reported Neonatal Tetanus globally was 2076. WHO estimates that
in 2015 (the latest year for which estimates are available), 34,019 newborns died from NT, a 85%
reduction from 2000.

Table 11: Neonatal Tetanus Global & Bangladesh Annual Incidence, 1980-2022

Anea 1980 19890 2013 | 2014 | 2015 | 2006 | 2017 | 2008 | 2019 | 2020 | 2021 | 2022

2000
Bangladesh | 1068 | 740 | 378 | 108 | o | 17 | 10 | 55 | 84 | 49 | 41 | ;= | @
17835

Clotal | 33005 | 25093 4145|2238 | 3560 | 1397 | 2265 | 03 | ATI | 230/ 414D 2076

Spurce for NT- hopeimmunizationdato who ntpoges incidence/ TTETANLS. him AL 0DE=Globo b 8EDR D EASE=NTETANLS S YEAR=

In Bangladesh, passive hospital-based surveillance identified only 21 cases of necnatal
tetanus in 2022.




413 NT Elimination

At the end of the 1980s, neonatal tetanus was considered a major public health problem. WHO
estimated that 787,000 newborn children died of neonatal tetanus in 1988, 3 rate of 6.5 cases
per 1000 live births. In 1989, the 42nd World Health Assembly called for elimination of neonatal
tetanus by 1995, In 1290, the World Summit far Children listed neonatal tetanus elimination as
one of its goals, which was endorsed by the 44th World Health Assembly in 1991, Elimination is
defined as <1 NT case per 1,000 live births at district level per year.

In Bangladesh, the number of neonatal tetanus deaths has decreased substantially inthe past 2
decades. According to natianal disease incidence surveys conducted in 1986, 1994 and 2000, NT
martality rate per 1,000 live birth was 41, 6 and 2.3 respectively.

Figure 24: Number of NT cases and Incidence- Bangladesh, 2008-2022
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With the reduction of reported NT cases a comprehensive review of district level indicators for
the risk of NT was conducted in January 2008. Overall, the data supported the claim of elimination,
but it was decided that a survey should be done for confirmation. In May 2008, the Ministry of

Health and Family Welfare, carried out an evaluation using standard WHO protocol to determine

whether neonatal tetanus had been eliminated in Bangladesh. Two community-based surveys

were perfarmed in the 2 districts where children were considered to be at the highest risk from

neonatal tetanus. According to the survey results Bangladesh has achieved MNT elimination and

maintaining the status.

4.14 Strategies for NT Elimination
=  Provision of TTCV 5-dose to all child bearing aged women (CBAW)
=  Provisian of clean delivery services to all pregnant women
= 5[Ain high risk areas
»  Effective surveillance for MNT

#4.15 Rationaie for surveillance

Every NT case is an event that marks the failure of multiple levels of the health system. The kay
objective of NT surveillance is to detect cases of NT towards monitaring achievement and




maintenance of elimination. NT surveillance data (or a lack thereof) are used to identify areas
and subpopulations at high-risk for NT and guide effective public health response for maternal
and neanatal tetanus elimination (MNTE].

416 Case Definitions and Final Classifications

Suspected case

A suspected case for NT is 2 case that meets either of these two criteria:

Any neonate who could suck and cry normally during the first two days of life and developed
tetanus-like illness or death between 3 and 28 days of age

CR
Any neonate who died of an unknown cause during the first month of life.
Confirmed case

A confirmed case 1s any suspected NT case found during case investigation to have all three of
the following:

Narmal ability to suck and cry during the first two days of life
AND

could not suck normally between 3 and 28 days of age
AND

developed muscle stiffness and/or spasms (jerking).

The basis for case classification is entirely clinical and does not depend on laboratory
confirmation. NT cases reported by physicians are considerad to be confirmed.

Discarded case

A discarded case is one that has been investigated and does not satisfy the clinical criteria for
confirmation or has an alternate diagnosis.

Net investigated

Any suspected case not investigated, or without information available on age and symptoms to
confirm the case, should receive the final classification of not investigated.

417 Neonatal Tetanus case notification

All Neanatal tetanus cases should be immediately notified to DSFP. All health facilities, private
practitioners and other health care providers must immediately report any case of NT {either
living or dead) ta the respective DSFP. The motherof the NT case should be vaccinated with TTCV
as soon as possible once the diagnosis s made regardless of her prior immunization status. The
DSFP will send the LSO to investigate the case and take appropriate actions. If the mother lives
in a different upazila, municipality, or City Corporation then the local DSFP will notify the concern
DSFP to conduct additional case finding activity and case response immunization. SIMO will
provide technical assistance, if necessary.




4.18 Types of surveillance

Active surveillance

Major health facilities should be visited regularly (weekly) to identify any NT case admitted or
diagnosed there. Such visits should preferably be made by Local Surveillance Officer along with
Surveillance & Immunization Medical Officer. During these visits, hospital in-patient and out-
patient registers should be checked and key clinical staff (e.g. in paediatric, emergency unit/s and
isolation ward/s) should be asked whether any new NT case has been identified in the hospital
since previous visit.

Passive Surveillance

Designated reporting sites at all level should report all cases of NT along with other repartable
VPDs even if there are no cases (“zero reporting” ) through AFP and VPD weekly form for hospitals.

Community Surveillance

All field workers under Ministry of health and family welfare and NGO should immediately bring
the suspected NT case to the upazila health complex or NGO clinic for treatment and to report.

All neonatal death should be reported to immediate supervisor (HI, AHI or FPI or NGO supervisor)
in the field and should be investigated by Medical Officer to identify NT.

Any neonatal death between 3-28 days of age in which the cause of death 15 unknown will be
considered as a suspected NT Case.

4.19 NT case investigation and response

Investigation and response to NT case confirmed at facilities or reportad by field workers
should follow a stepwise approach:

Step 1: Interview the mother, examing the infant (if living) and complete the “Neonatal
Tetanus Case Investigation Form” (Annexure 13).

Step 2: Vaccinate the mother with TTCV regardless of previous vaccination status if
vaccination has not already done following identification of NT. Last does
received prior to development of NT of her child to be considered as invalid or
did not work. Therefore, this dose ta be repeated and complete the series, if
eligible for, as per national EPI schedule.

Step 3: Mobilize members of the investigation and response team to the village or
neighborhood of the NT case with additional NT Case Investigation Forms,
women Registration Book (for TTCV), adequate supply of vaccine and logistic
{TTCV vials, AD syringes, safety boxes and women card etc.).

Step 4:  Ask village doctors, pharmacists, homeopaths, NGO workers local leaders ete. if
additional cases of NT or neonatal deaths (NDs) occurred in 3-28 days old babies
in the past 6 months.

Step 5:  Investigate any additional cases of NT or ND and vaccinate the
mothers of NT cases.
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Step 6: Conduct house-to-house visits in the entire sub block/ urban mahalla of the index
case home to identify women of childbearing age who are eligible to receive TTCV.
Record the findings on the worksheet on the back of the Neonatal Tetanus Case
Investigation Form (Annexure 09). All eligible CBA women (as per national 5
doses schedule) to receive TTCV in the rural sub-block or urban mahalla of the
index NT case within a week of reporting. Advice unvaccinated women to attend
the next scheduled EPI outreach session; be sure to tell any woman receiving her
1% dose of TTCV must receive a 2™ dose a month later to be protected apainst
tetanus.

Step 7: All eligible CBA women of remaining 7 rural sub blocks of ward or remaining
mahalla of Urban ward of the index NT case to be vaccinated with TTCV within
a month of case reporting. Vaccinate all eligible CBA women of that area and
register the doses in the TTCV Registration Book; advice unvaccinated women to
attend the next scheduled EP| outreach session; be sure to tell any woman
receiving her 1% dose of TTCV must receive 3 2™ dose in one month to be
protected against tetanus.

Step 8: Anticipate increased TICV vaccine needs for the next scheduled
EPt vaccination session.

After case investigation and response activities the case investigation form along with the case
response immunization information should be sent to EPI headguarter.
4.20 Contact fracing

As tetanus is not contagious, no contract tracing is needed

4.21 Surveillance performance indicators

1. Surveillance Attribute: Completeness of reporting

Indicator: Percentage of facilities reporting NT data even zero reporting
Target: 250% |

Calculation:

Number of facilities reporting NT

| Total number facilities
2. Surveillance Attribute: Timeliness of reporting

Indicator: Percentage of facilities reporting NT data on time, even in the absence of cases (zero
reporting)

Target: =30%

Caleulation:

Number of facilities reporting by the deadline

Total number facilities

3. Surveillance Attribute: Completeness of case investigation




Indicator: Proportion of suspected NT cases investigated
Target: 290%
Calculation:

Number of Suspected NT case investigated

Towl number of reported suspected NT casas

4. Surveillance Attribute: Timeliness of case investigation

Indicator: Proportion of cases investigated within 48 hours of natification
Target: 280%

Calculation:

Number of suspected NT cases investigated withm 7 days of notification

X 100
Total number of suspected AFP case

5. Surveillance Attribute: Adequate case response

Indicator: Proportion of confirmed NT cases for which adequate response {e.g. CRI) conducted
within 7 days of notification

Target: 2100%
Calculation:

# NT cases in which mothers received TTCV dose in conjunction with case
detection or investigation

total # of NT case investigations

6. Surveillance Attribute: Achievement and Maintenance of MNTE
Indicator: Percentage of districts with <1 NT case per 1,000 live births
Target: 2100%

Caleulation:

# Districts with < 1 NT case per 1 000 live births

Total number of Districts
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5. Tetanus after neonatal period

5.1 Introduction

Tetanus is an acute, often fatal disease caused by an exotoxin produced by Clostridium tetani.
Tetanus is a nan-communicable preventable disease, not transmitted from one person to another.

In Bangladesh total 257 cases of tetanus were after the neonatal period was reported in 2017
through Passive Surveillance. Over the period there is gradual decline in number of tetanus cases
and last case was reported in 2020,

Table 12: Tetanus cases after neonatal period Global & Bangladesh, 1580-2022
Year 1080 1990 2000 2013 2014 2015 2006 2017 218 2008 Zopo 2021 20
Global [DW3] 39444  STF6 O38F 10203 67TSR [IEl6 10243 133000 12572 9597 S6A 4575
Haon 1787 1771 e A0 0 4437 331 257 142 117 19 a 0

Source: hitps;/immunizationdata. who nt/oegesincidence/ TTETANUS himiPO0DE=Global: BEDE DISEASE=TTE TANUS NTETANUSEYEAR=

5.2 Epidemiclogy of Tetanus i o
Epidemiology

Details regarding the causative agent and its reservoir and _

communicability have been described in NT chapter. * Reservoir: Soil and intestine

af animals and - humans

5.3 Prevention S -

* Transmission: Contaminated
Prevention of tetanus after the neonatal period also wounds, Tissue Injury
requires vaccination of the infant, children or adult with  « Temporal pattern: Peak in
Tetanus Toxoid containing vaccine (TTCV). For infants, summer or wet season
Tetanus Toxoid is administered together with pertussis, e communicabllity: Not
diphtheria, Hepatitis-B and Haemophilus influenzae type B contagious

(Hib) vaccine in the form of Penta-valent. Infants should

receive 3 doses of Penta-valent with the first dose at or after

6 weeks of age; the 2nd dose should be given 28 days after the 1st dose and the 3rd dose 28
days after the 2nd dose. Three doses of Penta-valent should protect the child against tetanus
for 3 years.

All women should get 5 doses of TT/Td according to the TT/Td-5 doses schedule starting from
the age of 15 to protect them as well as their future newborn children from tetanus. A woman
who has completed a total of 5 doses of TT/Td according to the TT/Td-5 dose schedule is
considered to be protected throughout her child-bearing age and does not require to repeat
vaccination during this time period.

Persons beyond EP| target include adult men and all persons 50 years of age and older should
receive TT/Td every 10 years to remain protected against tetanus.




Tetanus Toxoid
» Formalin-inactivated
tetanustoxin
¢+ Schedule
- threeor fourdoses
plus booster
-  boosterevery 10
YESIS

® Ffficacy
-  approximately
1008
Duration
=  approwimately 10
yESIS
¢ Should be administered

R
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Tetanus prophylaxis in patients with wounds is based on
careful assessment whether the wound s clean or
contaminated and the immunization status of the patient. In

general, a patient with an unknown vacdination history or with

less than 3 doses of TT/Td in the past should always receive
TT/Td prophylaxis after any injury. Tetanus Immune Globulin
({TiIG) is indicated only for persons with an unknown vaccination
history or <3 TT/Td doses and who have deep or dirty wounds.
If a patient has certain evidence of 3 or more doses of TT/Td,
then TT/Td is needed only if it has been more than 10 years
since the last TT/Td dose for clean minor wounds or more than
5 years for serious or dirty wounds. In addition, wound cleaning
and, if indicated, surgical debridement and antibiotics are also
impartant components of wound management.

Table 13: Tetanus Prophylaxis in Routine Wound Management

revious Tetanus Clean minor wounds All other wounds
mmunization (doses) Give TT/Td! Give TIG Give TT/Td" Give TIG
Unknown or less than 3 Yes No Yes Yes
3 or more No® No Not No

*For children younger than 7 years, give tetanus toxoid as Penta; for= 7 years of age, Td is preferred to 7T alone

251t also provides booster protection against diphtheria.
3fes, if more than 10 years since last doss

fes, if more than 5 y=ars since last dose

5.4  Clinical Aspects of Tetanus after the Neonatal Period

Tetanus is characterized by painful  muscular
contractions. The disease usually presents with 3
descending pattern. The first sign 15 trismus or lockjaw,
followed by stiffness of the neck, difficulty in
swallowing and rigidity of abdominal muscles. Other
symptoms include elevated temperature, sweating,
raised blood pressure and episodic rapid heart rate.

Generalized spasms occur, freguently induced by
sensory stimuli and last for several minutes; typical
features of tetanic spasms are opisthotonus and a facial
expression known as “risus sardonicus”.

Cephalic tetanus is a rare form of the disease,
occasionally occurring with otitis media {ear infections)
i which C. tetani is present in the flora of the middle

Clinical Feature

Spasms and stiffness in your jaw

miuscles (trismus)

Stiffness of your neck muscles

Difficulty swallowing

Stiffness of your abdominal

muscles

Painful body spasms {asting for
several minutes, typically
iriggered by minor occurrences,
such as a draft, loud noise,
physical touch or light



ear or following injuries to the head. There is involvernent of the cranial nerves, especially in
the facial area.

5.5 Complications

Laryngospasm (spasm of the vocal cords) and/or spasm of the muscles of respiration lead to
interference with breathing. Fractures of the spine or leng benes may result from sustained
contractions and convulsions. Aspiration pneumonia is a common late complication of tetanus
cases.

5.6 Laboratorv Diagnosis

The diagnosis is entirely clinical and does not depend upon bacteriologic confirmation or any
other laboratory findings.

5.7 Treatment

Treatment of patients with tetanus consists mainly of supportive care until the toxin is
metabolized and degraded in the body. Supportive care includes placing the patient in a dark,
peaceful location without external stimuli, contrel of involuntary spasms without limiting
voluntary movement, nutritional support and, if needed, respiratory support
Benzodiazepines are the drug of choice to keep the patient calm and reduce muscle
contraction. In severe cases neuromuscular blockade along with assisted ventilation and
tracheostomy may be required, In addition to supportive care, human TIG (3,000-5,000 units)
may be given IM in a single dase to prevent any additional toxin reaching the CNS. Elimination
of the organism (Clostridium tetani) and the possibility of further toxin production may be
done with antibiotic therapy (penicillin and metronidazole) and surgical drainage or
debridement when necessary.

5.8  Case-fatality

The case-fatality rate ranges from 10% to 90%, it is highest in infants and elderly, and varies
inversely with the length of incubation period and the availability of experienced intensive
care unit personnel and resources.

5.9 Pest-Neonatal Tetanue Surveillance

5.9.1 Definition of Tetanus {after Neonatal Period)

Acute onset of hypertonia and/or painful muscular contractions of the jaw or neck and
Generalized muscle spasms, and

Without other apparent medical causes determined by a physician.

5.9.2 Tetanus Caze Notification

Unlike neonatal tetanus, cases of tetanus occurring after the neonatal period do not need to
be reported immediately to public health authorities, but they still should be reported.
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Better understanding of tetanus epidemiology is necessary to determine geographic and
demographic risk factors for tetanus deaths in Bangladesh and to develop immunization
strategies for more effective prevention of tetanus marhidity and mortality.

Reporting of all Tetanus (after neonatal period) cases should be done by attending doctors of
the hospital/clinic through AFP and EPI disease report form. The filled report form to be
submitted to Hospital Surveillance Officer (H50) in the same day. HSO should include the data
of the case in the weekly line listing and send to the DSFP.

As tetanus s not 3 communicable disease, no protective measures for close contacts are
needed.

References:
1. National AFF and Veccine Preventable Diseases Surveillance Guideline, 3™ editfan, Bangladesh
2. httos://www.cdc gov/vaccines/pubs/pinkbook/tetanus. htm!
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6.Japanese Encephalitis

6.1 Introduction

lapanese encephalitis (JE) virus is the leading cause of vaccine-preventable encephalitis in Asia
and the western Pacific. The first case of Japanese encephalitis viral disease (JE) was documented
in 1871 in lapan. Most people infected with JE do not have symptoms or have only mild
symptams. However, a small percentage of infected people develop inflammation of the brain
(encephalitis), with symptoms including sudden onset of headache, high fever, disorientation,
coma, tremors and convulsions. About 1 in 4 cases are fatal.

6.2 Causative agent

JEV s a single-stranded RNA wvirus, one of 70 wiruses in the

Flavivirus genus of the family Flaviviridae. JEV is related to West

Nile, Murray Valley encephalitis, dengue, Zika, yellow fever and RNA virus
5t. Louis encephalitis viruses. JEV is categorized in 5 genotypes.

The major JEV genotypes have varying overlap in geographical Member of Flaviviridae family
distribution but all belong to the same serotype and are similar _

in terms of virulence and host preference. While genotype 3 related to dengue, yellow
used to be the predominantly circulating genatype, there has  fever and West Nile viruses,
been a shift towards circulation of genotype 1. The envelope  52int Louis encephalitis
glycoprotein of IEV contains the major epitopes recognized by  viruses

neutralizing antibodies.

IE Virus

Five genotypes
6.3 Pathogenesis

In humans, following an infectious mosquito bite, initial viral replication occurs in local and
regional lymph nodes. Viral invasion of the central nervous system occurs probably via blood
causing infection and subsequent illiness.

Reservoir

Pigs and birds serve as reservairs and amplifying hosts. They are usually unaffected by the
infection. Other domesticated animals, such as horses, cattle, dogs, sheep, cows, chicken and
peri-domestic rodents may become infected but do not develop levels of viraemia to support
viral amplification. Man is an incidental host of the IEV. They are dead end hosts and do not
contribute to the transmission cycle.




6.4 Transmission

JEV is transmitted to humans through the bite of an
infected mosquito. The virus s transmitted by Culex
mosquitoes and circulates in an enzootic cycle in pigs and
wading birds which serve as amplifying hosts. Culex
tritaemiorhynchus, the most important vector species,
breeds in water pools and flooded rice fields and bites
mainly at night. The mosquitoes bite infected animal and
birds and in turn become infected with JEV. Humans get
infected following a bite by an infected mosquito.
However, because humans do not get high levels of JEV in
their blood, they cannot further infect any masquitoes; as
a result, human-to-mosquito-to-human transmission does
not occur.

Transmission cycle of JE virus

Transmission

Domestic pigs and wild birds are
resenvairs

Virus exists in a transmission cycle
between mosquitoes, pigs and/or
water birds (enzootic cycle).

Spread by the bite of infected
mosquitoes, primarily Culex spp
(Culex tritaeniorhynchus).

Human are incidenta! dead-end
hosts. JE virus cannot spread
directly from person to person.

Intemperate locations, JEV transmission typically starts in April or May, and lasts until September
or Octaber. In tropical and subtropical areas, transmission exhibits less seasonal variation, or
intensifies with the rainy season. Where irrigation permits mosquito breeding throughout the
year, transmission may occur even in the dry season. The risk of IEV infection is highest during
and just after rainy seasons. This is because mosquito populations tend to increase suddenly

during the rainy season.




In endemic areas, children 1-15 years ald are most frequently
infected with JE. In general, JE cases are infrequent among
children younger than 1, mainly, it 1s believed, because they
have less exposure to mosquitoes. Adult infection most often
occurs in areas where the disease is newly introduced because
there is no established immunity among the population.

JE is typically found in rural areas with abundant rice
cultivation. People living in rural areas Seasonal transmission
varies with monsoon rains and irrigation practices where rice is
grown, and pigs are raised face the highest risk. Being outdoors
after sunset is a risk factor since mos&;uitaes commonly bite in

Population at risk
Frimarily affects children
People with weakenead
immune systems

Seasonality
Ususlly peaks in summer and
fall (April ta October)
Seasonal transmission varies
with monsoon rains and
irrigation ﬁracﬂdﬁ

the twilight hours. Cases have been detected in cities, such as Kathmandu and New Delhi, in the
absence of rural travel, possibly suggesting expansion of the area of JEV transmission due to

changing land use patterns or vector adaptation.

6.5 Clinical features

Maost IEV infections are asymptamatic. One case of encephalitis
is estimated to occur for every 300 JEV infections. Host factors
that result in infection progressing to illness are not known.
After an incubation period of 4-14 days clinical symptoms
follow, mostly characterized by sudden onset of high fever,
chills, headache, myalgia, mental confusion and opisthotonus,
and acute flaccid paralysis may occur. The clinical picture of
infection has 4 stages; prodromal, acute, subacute, and
convalescence. The prodromal stage lasts from 2 to 3daysand
has a high fever with severe headache. Non-specific symptoms
include malaise, anarexia, nausea and vomiting.

In the acute phase, lasting 3 to 4 days, the patient develops a
change in the state of consciousness, which can range from
mild clouding to stupor and coma. [t is during this phase that
patients frequently present for health care. Seizures are
common, and the patient remains febrile with weakness and
stiff neck is frequently seen. Less commonly observed are
tremor, abnormal movements and cranial nerve involvement.
Clinical descriptions from India describe focal neurological
deficits as a defining characteristic to differentiate Japanase
encephalitis from other eticlogies. Fatal cases usually
deteriorate rapidly at this stage and die.

Clinical features
Maost human infections are
asymptomatic or only mild
symptoms.
<1% of people infected with JE
virus develop clinical disease
symptoms (after 1/2 weeks)
sudden onsst of headache
high fever
Seizures
disorientation
coma
paralysis

tremors and

convulsions

3026-50% of paopie with
encephalitiz develops
permanent neuralogic ar
psychiatric sequelae

Convulsions occur in >75% of paediatric patients, though less frequently in adults. In children,
gastrointestinal pain and vomiting may be the dominant initial symptoms. Disease may rapidly
progress to severe encephalitis with mental disturbances, general or focal neurological




abnormalities and progressive decline in consciousness to coma. Patients may require ventilator
support.

The sub-acute phase lasts 7 to 10 days and in uncomplicated cases the fever decreases over a
period of 1-2 weeks and neurological sequelae may improve. In severe cases, secondary
infections are comman during this phase including bladder infections, pneumenia, and bedsores,
Close attention by caregivers can minimize these problems.

During the convalescence phase mild cases may recaver completely over the next several weeks.
Severe cases may improve somewhat but are frequently left with neurological sequalae. Late
developing sequelae have also been described such as optic nerve degeneration and seizures.

Among severe cases, about 30% of the surviving patients have serious residual neurologic,
psychosocial, intellectual and/or physical disabilities, with a higher rate of sequelae reported for
children. Case-fatality in clinical cases is estimated to be around 20%—30%, with young children
(=10 years) having a greater risk of severe disease and a higher case-fatality rate.

The clinical presentation of JE cannot accurately be differentiated from other etiologies of
meningoencephalitis and requires laboratory diagnostic confirmation. Interestingly, in Vietnam
55% of patients identified with acute flaccid paralysis (AFP) were actually later diagnosed with JE.

6.6 Disability

Disability and sequelae have been found in 40-755% of surviving JE patients. Sequelae fit into 4
major categories: motor, behavior, intellectual and other neurological. Motor deficits are
common in ~30% of survivors with significant cognitive and language impairments in 20%. From

a study in Thailand, fine mator disability, aggressiveness, uncontrolled emaotion/impulsiveness,
and abnormal intelligence were the most common sequelae occurring in greater than 70%.

6.7 Diagnosis

Because JE cannat be distinguished clinically fram other causes of encephalitis, all cases of acute
encephalitis syndrome (AES) or suspected JE should be tested. As the preferred method for
laboratory confirmation, WHO recommends testing for JEV-specific |gM antibody in a single
sample of cerebrospinal fluid (C5F) or serum, using an lgM-capture ELISA. A serum sample to be
obtained at admission. Because an early initial serum sample may have been taken before
antibody is produced, if the first sample is negative for JEV-specific IgM, a second serum sample
may be collected and tested at discharge, on the 10th day after illness onset, or at the time of
death. Antibodies begin to appear soon after anset, but only about 70-75% of patients have lgM
antibody in specimens collected up to 4 days after onset. However, all patients will have antibody
7-10 days after onset.

JEV-specific 1gM due to JEV infection or JE vaccination may still be detectable in the serum for an
unknown period after infection or vaccination (Figure 21). In JE-endemic areas where there are
many asymptomatic IEV infections or in areas where vaccination is ongoing, JEV-specific lgM may
be present in the serum of AES cases, but encephalitis is not really due to JEV infection. To avoid
implicating JEV as the cause, sterile collection and testing of a CSF sample from all persons with
AES is recommended when feasible. In such cases, 1gM antibody should not be present in the CSF




because there is no viral replication in the brain. When a wild-type 1EV causes encephalitis, there
is viral invasion of the brain and |gM is produced in the CSF.

Figure 25: JEV-specific IgM due to JEV infection or JE vaccination
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Other methods of diagnosis suitable for use in the field include haemagglutination inhibitian (H1)
and plague reduction neutralization assay (PRNT), carried out on paired sera for the
demanstration of a significant rise in JEV-specific antibady.

For parsons vaccinated with JE vaccine within six months of illness onset, testing a single serum
sample for JE IgM may not be diagnostic because it may give a false positive result. In such cases,
a diagnosis can only be confirmed by demaonstrating JE lgM in the CSF, JE virus isolation, a positive
nucleic acid amplification test, immunaohistochemistry, or a four-fold or greater rise in antibody
titer in acute and convalescent phase serum samples.

Efforts should be made to identify other causes of AES. As 3 general rule, persons with acute
encephalitis should undergo a lumbar puncture to obtain CSF to identify other treatable agents
that may result in an illness that manifests as acute encephalitis syndrome. C5F with WBC =1
000/mm? is unlikely to be due to JE or any other arbovirus; in these cases, bacterial causes of
purulent meningitis such as Hasmaophilus influenzae, Neisseria meningitidis, or Streptococcus
pneumoniae should be considered, in malaria transmission areas, malaria testing should be
carried out to rule out cerebral malaria.

Health care providers should also rule out herpes encephalitis, if possible, as itis atreatable cause
of AES.
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6.8 Treatment

No specific treatments have been found to benefit patients with JE, but hospitalization for
supportive care and close chservation is generally reguired. Treatment is symptomatic. Rest,
fluids, and use of pain relievers and medication to reduce fever may relieve some symptoms?<. It
is also important to exclude other causes of CNS affliction, such as meningitis or cerebral malaria,
which reguire specific treatment.

The main causes of JE-related mortality are aspiration, hypoxia, hypoglycemia, uncontrolled
seizures, raised intracranial pressure and hypoglycaemia. Suppartive care to protect the lungs
from aspiration, to maintain breathing with artificial ventilation if necessary, and to prevent or
stop seizures are the keys to improved survival once encephalitis has developed. Among patients
who develop encephalitis, 20% — 30% die and after recovery from acute illness, 30%6-50% of
survivors continue to have neurologic, cognitive, or psychiatric symptoms.

6.9 Prevention and Conirol

Personal Protection Measures

The most effective way to prevent infection from Japanese Encephalitis virus is to prevent
mosguito bites. Masquitoes bite during the day and night. Use of insect repellent, wear long-
sleeved shirts and pants, treat clothing and gear, and get vaccinated before traveling, if
vaccination is recommended.
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Vaccines

Immunization is the best way to prevent lapanese encephalitis. JE vaccines fall into four classes:
inactivated mouse brain-derived vaccines, inactivated Vero cell-derived vaccines, live attenuated
vaccines and live recombinant (chimeric) vaccines,

The following vaccine dosing schedules and age of administration are recommended. The need
for a booster dose in endemic settings has not been clearly established for any of the vaccines
listed below.

1. Inactivated Vero cell-derived vaccine: Primary series according to manufacturer’s
recommendations {these vary by product), generally two doses at 4-week intervals starting the
primary series at =6 months of age in endemic settings.

2. Live attenuated vaccine: Single dose administered at =8 months of age.
3. Live recombinant vaccine: Single dose administered at 29 manths of age.

4. Preferably, inactivated mouse brain-derived vaccines should be replaced by the newer
generation IE vaccines mentioned above.

Control programs for IE focus in three major areas; mosquito control, amplifying host (pig)
control, and vaccination. However, neither masquito control, nor amplifying host (pig) control
has been proven to be effective public heslth measures to control diseasa.

6.10 Acute Encephalitis Syndrome Surveillance (AES)

Japanese Encephalitis (1E) leading cause of viral encephalitis is a vectar-borne viral disease of the
brain caused by a mosguito-borne flavivirus. Globally, over 68,000 cases are reported annually
with 10,000-15,000 deaths. This figure is believed to represent only a small proportion of the
disease burden that actually exists due to incomplete surveillance in many affected areas.

An estimated 3 billion people live in the 24 countries in the WHO South-East Asia and Western
Pacific Regions where JE virus (JEV) 1s transmitted to humans. In these 24 endemic countries, the
overall JE incidence for all age groups is 1.8/100,000 but, in children less than 15-years-old, the
overall JE incidence is 5.4/100,000. Because of the severity of disease, it is one of Asia’s leading
causes of long-term neurologic disability. Among patients who develop encephalitis, 20% - 30%
die. Amang survivors, although some symptoms improve after the acute illness, 30%-50% of
survivars will have JE-related disability including intellectual, behavioral, and neurological
sequelae. Because of the long-lasting neurologic residua, JE is recognized as a major public health
problem in Asia.

Among infected people who develap encephalitis, it begins with the sudden onset of high fever,
chills, headache, muscle pain, and confusion. it can progress to cause severe movement disorders
or acute flaccid paralysis that can be confused with polio. Convulsions accur in >75% of paediatric
patients, though less frequently in adults. There is no specific antiviral treatment for JE
Supportive care to protect the lungs from aspiration, to maintain breathing with artificial
vantilation if necessary, and to prevent or stap seizures are the keys to improved survival once
encephalitis has developed.




Human vaccination is the only method that has been proven to control of JE. WHO's 5th and 6th
SEARO-WPRQ Bi-regional, meetings recommended that, as human vaccination is the anly
effective long-term control measure against JE, all at-risk papulations should receive a safe and
eiﬁtamaus vac,-zme as part af the:r natmnal ;mmunmn pfngram Tl'mré ;5 ]itHE Ewl:léﬂCaE t@_
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of vectors.

6.10.1 Geographic Distribution Disease Burden
Globally human cases of JE have been identified in 24 countries
JE burden distribution map

 Papua New Guinea




6.10.2 Japanese Encephalitis in Bangladesh

Bangladesh started JE sentinel surveillance in three tertiary care hospitals in 2007 and added 3
fourth hospital in 2010. The highest numbers of cases are detected in northern districts of the
country. These data may not be fully representative of JE burden. JEV transmission resulting in
acute encephaliti s syndrome may occur in other districts but not recognized due to complexities
and limited availability of serologic testing for JE. In 2017 AES surveillance started involving
existing AFP and VPDs surveillance platform. All govt. medical colleges and district hospitals and
few major private hospitals were brought under the AES surveillance network to understand
disease incidence and disease burden in the country. With this expansion of surveillance network
across the country JEV circulation identified in all divisions and most of the districts.

Figure 26: JE Cases by Districts, 2020-2022
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6.10.3 Surveillance for Japanese Encephalitis

Goal

To define the disease burden and provide infarmation to guide programmatic interventions,
Objactives

To characterize the epidemiology

Detect early warning signals for an impending outbreak

strengthen labaratory services for serum and CSF diagnostic assessment
Assess impact of vaccination as well as to guide future strategies

To identify high risk geographic areas and populations

To document the impact of cantrol measures

To monitor martality and morbidity
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6.10.4 AES Surveillance

Infection with 1E virus may be asymptomatic or may cause febrile illness, meningitis, myelitis or
encephalitis. Encephalitis is the most commaonly recognized presentation and is clinically
indistinguishable from other causes of an acute encephalitis syndrome (AES). Syndromic
surveillance therefare aims to identify patients with AES and among these confirm JE infection
using standard |aboratory technigues.

6.10.4.1 Case definition and final classification

Suspected case definition for case finding

Because JE cannot be distinguished from encephalitis due to other causes on dclinical grounds
alone, a syndromic approach is used in identifying cases. A suspected JE case is a person meeting
the definition of AES.

The AES clinical case definition is a persan of any age at any time of year with the acute onset of
fever and at least one of the following:

A change in mental status {including symptoms such as confusion, disarientation, coma or
inability to talk)

OR
New onset of seizures (excluding simple febrile seizures).

A simple febrile seizure is defined as a seizure that occurs in 3 child aged & months to <6 years
old, whaose only finding is fever and a single generalized convulsion lasting less than 15 minutes,
and who recovers consciousness within 60 minutes of the seizure.

* Change in mental status (i.e. Coma, Lethargy,
Confusion, Agitation, Irritability, Inability to talk)

of Fever . New onset of seizures (excluding simple febrile

AES might have reduced sensitivity for JE among children in some settings. In a study in Vietnam,
some children with laboratary-confirmed IE presented with signs of meningitis only (like neck
stiffness) or acute limb paralysis only, Overall, the AES case definition captured two-thirds of
children with JE; sensitivity among adults was 100%, though the numbers were small. Dengue
virus (DENV) infections may be captured in AES surveillance due to the low specificity of the AES
case definition, and case presentations can overlap.




Final case classification Final Classification Scheme for AES Cases
Laboratory-confirmed JE: An —~

AES case that has been
laboratory-confirmed as JE.

Probable JE: An AES or
suspected JE case that occurs ADEQUATE!
in close geographical and
temporal relationship to a
laboratory-confirmed case of
IE, in the context of an
outbreak.
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AES Surveillance

JE surveillance should be conducted throughout the year. While IE transmission shows some
seasonality but may occur year-round due to many other pathogens. The surveillance platform
may consider detecting other causes of AES besides JE.

65.10.4.2 Active AES Surveillance

Nationwide, case-based AES surveillance with laboratory confirmation i crucial and the best
source of information understanding IE disease burden.

One of the most critical units in the reporting system is the health facility. Case-finding through
retrospective review of registries and discussion with health care personnel in the emergency,
paediatric, medical, neurology and outpatient clinics are critical to the success of active
surveillance. The Local Surveillance Officer (LSO i.e. MDCS/MO-DC) along with SIMO responsible
to visit the assigned health facility at least once a week to ensure that AES cases are reported
that had have occurred in the previous week, encourages reporting from private doctors and
loaking for new cases. Each visit is to be documented by signing the registers and other relevant
documents that are checked. The LSO and/or SIMO will complete the "AFP, NT, Measles, CRS and




AES" Weekly Active Surveillance Form (Annexure 04) and submit the report, including “a count
of ZERO" to EPI HQ. The report i$ to reach EPI HQ by Tuesday of next epidemiological week.

6.10.4.3 Passive Surveillance

The AES surveillance integrated with AFP and other vaccine preventable diseases (VPDs)
surveillance to ensure that all identified AES case are adegquately investigated for laboratory
confirmation following all the present procedure of passive surveillance.

6.10.5 Case notification and investigation
Case Notification

All health facilities and/or private practitioners should admit any suspected AES case to the
hospital and report immediately to the DSFP (HSO i.e. RMGO/RP). H50 will also informs DSFP and
S5IMO. The DSFP will send the LSO to investigate the case within 48 hours of notification. HSO in
consultation with DSFP may assign medical doctor (one or as required) of the facility to expedite
investigation of the AES case by filling up AES Case Investigation Form (Annexure 14). DSFP also
ensure follow-up of |sboratory confirmed IE cases six months after the onset te confirm and
report the presence or absence of disability and other sequelae.

Case Investigation
Step-1: Assign 2 case identification number (ID) to the AES case

ID Number is unique and is also called EPID number, which has alpha-numeric coding. Alphabets
used are all capital and includes the name of disease under surveillance i.e. AES followed by initial
three alphabets of country e.g. BAN for Bangladesh, with a space in between, The alphabetic
coding is followed by a series of 4 digits sequences; the first 2 digits encode for the district where
the case developed the symptoms, the next 3 digits encode for Upazila/Municipality/City
Corporation; the next 2 digits encode for the year of onset and the final 3 digits encode for the
AES case serial number for that place during the year of onset.

Example: AES—BAN - ## - HHH - He - HHH
AES—-BAN-09-092-16-005
AES (Reporting Case), BAN (country code), 09 (district code for Sylhet), 092

(upazila code of Zakigan)), 16 {year of onset of AES) and 005 (serial number of AES
case with onset in 2016)

Step-2: Mobilize all members of the investigation team and prepare for the investigation

As soon as the DSFP receives the notification of a suspected AES case s/he should immediately
contact ta 150 and 5IMO. The LSO actively participates in every AES case investigation. 150
should bring the following materials to the hospital:

= |nvestigation Form for Acute Encephalitis Syndrome (AES) (Annexure 14)

» (SF/Blood/serum specimen collection kit

« A specimen transport carrier (3 vaccine carrier specified for collection and transportation
of specimen of AFP/Measles/CRS cases) with 4 frozen icepacks.




SIMO will immediately meet DSFP and 150 and actively partivipate in AES case
investigation/reinvestigation.

Step-3: Investizate the suspected AES case within 48 hours of report and fill in the Case
Investigation Form

LS50 with SIMO if available jointly should investigate the suspected AES case within 48 hours of
the report received by DSFP. If SIMO is not available, LSO should proceed immediately without
waiting. If 150 is not available, DSFP should designate any other trained Medical Officer to
investigate the case, otherwise will conduct by him/herself. In such event, SIMO should
reinvestigate the case as soon as possible.

The mmvestigating team must go to the hospital where the case is admitted. The investigator
should carefully obtain the history of illness and conduct physical examination of the patient to
verify whether the case meets the AES case definitian.

For the confirmed AES case, investigation form (Annexure 14) to be filled completely. Coordinate
the collection of specimens (CSF and/or serum) and transportation to the designated laboratory.

6.10.6 Specimen collection & handling

Sample {CSF and/or serum) to be collected soon after admission of a patient in the hospital who
meets the AES case definition. Cerebrospinal fluid (C5F, most desired) ar serum specimen to be
referred for detection of IgM antibodies to Japanese Encephalitis Virus.

CSF is an important diagnostic specimen to differentiate bactenal from wviral infection and
encouraged to send to a competent local laboratory for rapid and appropriate testing for
identification of possible other agents of AES (i.e. gram stain, cell count, proteinfglucase
determination, latex agglutination, bacterial culture, JE IgM).

The majority of IE infections are asymptomatic. Therefare, in areas that are highly endemic for
JE, it is possible to have encephalitis due to a cause other than JE virus and have JE virus-specific
lgM antibody preserit in serum. lgM antibody may also be present in serum after JE vaccination.
Therefore, testing of a CSF sample for IE and Nipah viruses from all encephalitis cases is
recommended.

Cerebrospinal Fluid (CSF)

¢ The finding of JE IgM in C5F confirms the diagnosis of JE. Hence, CSF sample is the most
desired and recommended.

* |gM to JE virus rises earlier in CSF than in serum and rises to higher level in C5F than in
serum (2-4 times).

¢ (SFis the preferred sample for the diagnosis of IE. For this purpose, about 0.5 — 1.0 ml of
C5F should be collected in sterile tube/fvial.

# (SF is to be transported as soon as possible {ideally within 1 hour) to the laboratory for
routing jnvestigations and should not be refrigerated or exposed to extreme cold,
excessive heat or sunbight. However, if there is likely to be delay beyond one hour,
specimens for virology are ta be refrigerated.
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*  (SF samples for virclogical testing are to be sent to the JE Lab at IEDCR, Mohakhali, Dhaka,
as soon as possible, Before transport to the laboratory, they to be kept at 4°-8°C for 1-3
days or at below -20°C for longer term storage. If the specimens have been frozen, they
should be transported frozen. Repeated freezing and thawing of CSF should be avoided
as this may lead to instability of IgM antibodies.

Serum

* A JEigM positive resuilt from the serum of a patient with Test for Malaria
encephalitis is a good indicator of acute infection
{although there is a problem of same cross reactivity  Testing  the  presence. of
with other flaviviruses such as ‘dengue’). malarial antigen in patient’s

* A hloed specimen ta be collected on admission. A  blood, collection of whole
second sample may be collected, as decided by the blood s recommended in
programme, at discharge oron the 10th dayofillnessor  EDTA/CPD. Once the 5 ml of
at the time of death. vein puncture blood s

* Blood samples to be collected by vein puncture and  cqfjacted in syringe, about 70
placed in a dry sterile tube/vial. 0.5 —2.0 mlof blood to | (microliter) of blood (2
be collected from infants less than 1 year of age, 2-3 ml drops) from the same syringe is
blood in case of children under 5 years old and Smlfor . o put to ancther tube/vial
patient over 5 years.,

* Whole blood is allowed to clot at room temperature and
then stored in a cold box or refrigerator and maintained
at 4°-8°C (and not frozen). Once the clot is formed one
can separate the serum from the clotted blood by
retracting the clot by a sterile stick followed by
centrifugation at 1000g for 20 minutes. (Note: if there is
no centrifuge focility, biood is to be kept in the
refrigerator until there is complete retraction of the elor  Tecord and investigation form
from the serum, but no langer than 24 hours) as well.

¢ Carefully remove the serum, avaiding extracting red
cells and transfer aseptically to a sterile labeled tube/vial.

¢ |abel tube/vial with EPID of the case, patient’s name, specimen type and date of
collection. Fill the case investigation form in completely.

¢ Store the serum at 2°-8%C until it is ready for shipment for a maximum period of 7 days.
Separated serum samples are to be shipped on frozen ice packs.

¢ Serum samples received for lgM analysis are to be tested as soon as possible after receipt
in the laboratory. Short-term storage of serum [1-3 days) is to be at 2°-8°C. Longer term
storage of serum is to be at or below -20°C. Repeated freezing and thawing of serum is to
be avoided as this may lead to instability of antibodies.

with EDTA for malaria test. The
concarmned  physiclan s to
perform the test him/herself at
bed side or with help from
laboratory personnel. The
result of malaria RDT Is to be
noted in the patient's case

Specimen Shipping

1. Specimen/s is/are to be shipped to the IE Lab at |IEDCR considering maximum period of
storage at specimen appropriate temperature and time.




2. Placespecimens in “Fip-lock” plastic bags.

Place investigation form in a separate plastic bag and tape to inner top of specimen carnier.

4. Place 4 frozen ice packs in the specimen carrier along the sides and place the “Zip-lock”
plastic bags containing specimen in the center of carrier.

-

Completeness and timeliness of reporting from the reporting units should be regularly monitored.
To summarize, the following surveillance activities need to be carried out at the district level:

e Monitoring daily/weekly/monthly surveillance reports of AES/IE cases including “Zero”
tase reports submitted by different reporting Units.

e FEnsuring analysis of AES/JE cases and reconciling data with existing, surveillance systems
to identify if there are any outbreaks.

e FEnsuring that all data from cases are properly collected, analyzed and interpreted.

® Ensuring that surveillance reports and case investigation data are shared with authorities.

e Supervision and maonitoring at all levels would be strengthened for ensuring effective
surveillance.

6.10.7  Swurveillance, Investigation and Response in outhreak setting

6.10.7.1 Definition of JE Outbreak

An outbreak of JE can be defined as an occurrence of the disease in excess of the expected
frequency in & given area among a specific group of people over a particular period of time, or
twa or more epidemiologically linked cases of the illness in 3 short period, Major outbreaks of IE
occur every 2—15 years in endemic areas, especially in areas with low use of IE vaccine, JE
transmission normally intensifies during the rainy season, when vector populations increase®,

6.10.7.2 Changes to surveillance during an outbreak

Only the first 5-10 cases of an outbreak need to he confirmed through laboratory testing. If an
outbreak continues over a protracted period, another 5—10 samples should be collected every
two to three months to ensure that the ogutbreak is still due to JE. If the outbreak is not an
expected seasonal outbreak, or there are unusual epidemiological features (such as age
distribution of cases not consistent with pattern of JE infection or absence of typical vectors or
hosts), testing of CSF is especially important, as an encephalitis outbreak could be due to other
etiologies.

6.10.7.3 Procedures in case of Suspected AES Outbreak

The SIMO should work closely with the district level Rapid Response Team (RRT) and respond to
any suspected AES outbreak. Whenever the 5IMO learns of a suspected outbreak, s/he should
collect basic data and notify the DSFP and LSO. The SIMO should verify that the symptoms of
suspected cases are compatible with AES.

Once the outbreak is confirmed, CSF and/or serum specimens are to be collected during
investigation to confirm that the outbreak is caused by JE via serologic testing. In the initial periad
of surveillance, it is advised to collect specimens from each symptomatic suspected case. The
samples are to be sentto IE lab under reverse cold chain with appropriate labeling of each sample.




6.10.7.4 Determining the Cause of AES Outbreak

After an outbreak has been investigated the surveillanice unit should review all reported cases
and assign them final classification based either on clinical history/signs or laboratory results. The
data should be analyzed to determine why and where the outbreak occurred. These data will
help to identify in which age group the susceptible individuals are.

6.10.7.5 Severity, timing and location of Outbreak

The severity of the outbreak can be determined by calculating the hospitalization rate; case
fatality rate; age-specific attack rates and age-specific case fatality rates. Construct an epidemic
curve, which is a graph showing cases by date of anset or by date of report. This curve helps to
demonstrate where and how an outbreak began, how quickly the disease is spreading and the
stage of the outbreak (start, middle or ending phase). Cases should be plotted by ward map and
residence at the time of onset of illness if possible,

6.10.7.6 Recommended Data Analysis

* Number and incidence of suspected cases by week,  panorting requirements and

month, year, age group and geographical area o I T
* Number and incidence of confirmed cases by week,  jooooote 1k case counts
month, year, age group and geographical area {confirmed and probabie) to track
¢ IE wvaccination coverage by year and geographical dissase burden are sufficient to
location (once JE vaccine is introduced) ;':::i\’ A‘i‘:i:“ﬁ;”;;:iﬁil
® Percentage of cases vaccinated and unvaccinated (once =
IE mccing is introduced) { :;:::,::E CEpRviR kit
¢ Suspected and confirmed cases: by age-group, sex and
geographic area

* Proportion of AES attributed to JE and diagnostic criteria for the atiributions

s Immunization status specific incidence

* Percentage of suspected case with CSF and/or serum specimens

¢ Percentage of cases with serum 10 or more days after onset of illness (when testing
methodology is lgM-capture ELISA)

e (Case fatality ratio

* Final classification of all suspected cases

6.10.7.7 Public Health Response
Public health response to JE should include the following

Vaccination: IE vaccination should be integrated into national immunization schedules in all
areas where IE is recognized as a public health priority. The value of reactive vaccination
campaigns during outbreaks of IE has not been studied. If an outbreak occurs in a country or
region where JE vaccination has not been introduced, assess whether it i appropriate to
implement an immediate vaccine response, considering factors such as size of the outbreak,
timeliness of the response, population affected and programmatic capacity. Due to the need for
rapid production of protective antibodies, live attenuated or live recombinant vaccines should be
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used. When outbreak response vaccination is conducted, planning for introduction into the
routine immunization schedule should follow.

Health education and community invelvement: there is a direct relationship between the time
lag in onset of symptoms and initiation of medical care. Immediate supportive management of
cases reduces fatality considerably.

Interruption of transmission: There is little evidence to support a reduction in JE disease burden

from interventions other than vaccination of humans, such as vaccination of pigs, envirenmental
management for vector control, and chemical control of vectors.

6.10.7.8 AES Surveillance Iindicators

1. Surveillance Attribute: Sensitivity

Indicator: Minimum AES rate per 100,000 papulation
Target: >2/100,000

Calculation:

fi of AES cases

— ml’jﬂ:"“’ X 100,000
2. Surveillance Attribute: Completeness of weekly reporting
Indicator: Proportion of completeness of weekly reporting
Target: 290%
Calculation:

Total number of completed weekly report
Total number of report to be expectad

3. Surveillance Attribute: Timeliness of weekly reporting
Indicator: Proportion of weekly report received in time
Target: =80% |
Calculation:

X 100

Total number of weelkdy report receved in ima

Total number of report to be expected

4. Surveillance Attribute: Timing of sample collection
Indicator: Percentage of serum samples taken within 10 days after anset of illness
Target: 280%
Calculation:
Total number of sample collected after 10 days of onset of illness

Total number of suspected cases

5. Surveillance Attribute: Any sample collection
Indicator: Percentage of all suspected cases for which at least 1 specimen was collected
Target: 290%

_f_a.;i—___‘.:_::-u_‘;h_



Calculation:

Toml number of cases from those at ledst one sample is collected
Total number of suspected cases X 100

6. Surveillance Attribute: CSF sample collection

Indicator: Percentage of all suspected cases for which CSF specimen was collected
Target: >80%

Calculation:

Total number of cases from those at least one sample is collected

Total number of suspected cases X 100

7. Surveillance Attribute: Condition of sample

Indicator: Percentage of CSF/serum samples reaching at laboratory in adequate condition
Target: =80%

Calculation:

Total number of samples arniving at national laboratory in adequate condition X 100

Total number of sample arriving at the [aboratary

Adequate means

1) the specimen is transported using reverse cold chain and

2} the sample volume is greater than 100 pL

B. Surveillance Attribute: Timeliness of laboratory result

Iindicator: Propaortion of laboratory results reported <7 days after receipt of sample
Target: 2B0%

Calculation:

Total number of samples with result within 7 days

Total number of samples armving at the laboratory

References:
1. WHO fact-sheets sf. Japonese-encephalitis

2. Yello book, lapanese -encephalitis, COC, LISA

3. Surveillance guideline for VPDs -module 8, SEARD, WHO

4, s:/fmicrobeonline. aj halitis-fe-virus- ) x| nesis-
diognosis

5. WHO Vaccine-Preventable Diseases Surveillance Standards-IE




7.Diphtheria

o | Introduction

Diphtheria is an acute, toxin-mediated disease caused by the Diohtheria
bacterium Corvnebacterium diphtherige. The name of the '
disease is derived from the Greek diphthera, meaning
leather hide. The disease was described in the 5th century
BCE by Hippocrates, and epidemnics were described in the 6th

The name derived from Greek
dipihthera means leather hide

Recognized by Hippocrates in Sth

century BCE
century AD by Aetius. The bacterium was first observed in Epidieniics described jn gt
diphtheritic membranes by Klebs in 1883 and cultivated by century

Loffler in 18B84. Antitoxin was invented in the late 19th C. diphtherioe desciibed by Kieks
century, and toxoid was developed inthe 1920s. in 1883

7.2  The causative agent JemCivelopegin S i

C. diphtheriae is an aerabic gram-positive bacillus. Toxin production (toxigenicity) occurs only
when the bacillus is itself infected (lysogenized) by a specific virus (bacteriophage) carrying the
genetic information for the toxin. Only toxigenic strains can cause severe disease. There are 4
biotypes of C. diphtheriae — gravis, mitis, belfanti and intermedius. The most severe disease 1s
associated with the gravis biotype, but any strain may produce toxin. Nontoxigenic strains are
increasingly associated with infective endocarditis.

7.3 Pathogenesis

The pathogenesis of diphtheria invelves bacterial exotoxin as well as cell wall components, such
as the O- and K- antigens. The heat-stable O-antigen is common to all corynebacteria. The heat-
lahile K-antigen is variable and permits differentiation between individual strains. While the K-
antigen is important for mucosal attachment, invasiveness is facilitated by the cord factor, a toxic
glycolipid. The most important virulence factor of C. diphtheriae is the exotoxin, a bacteriophage
mediated, highly conserved polypeptide encoded by the bacterial chromosome. Outside the host
cell, the exotoxin is relatively inactive, but following cellular attachment and internalization by
its non-toxic fragment B, a highly toxic fragment (A} is detached that kills cells through inhibition
of cellular protein synthesis. Diphtheria exotoxin causes both lacal and systemic cell destruction?.

74  Communicahility

Transmission may occur as long as virulent organisms are viable. A case ususally remains infectious
for a period of 2-4 weeks, but chronic carriers may shed the organism for 6 months or more.

Transmission

Transmission is most often person-to-person spread from the respiratory tract through droplets
or direct contact with respiratory secretions. Rarely, transmission may occur from skin lesions or
articles soiled with discharges from lesions of infected persons (fomites). The incubation period
of diphtheria is 2-5 days {range, 1-10 days).




A person is infectious as long as virulent bacilli are present in discharges and lesions: The period
of infectivity is variable, but organisms usually persist 2 weeks, and seldorn more than 4 weeks,
without antibiotics. Chronie carriers may shed organisms for 6 months or more. Effective
antibiotic therapy promptly terminates shedding.

7.5 Reservoir Clinical features
Incubation period 2-5 days
{range; 1-10 days)

May involve any mucous

Humans are the only known reservair of C. diphtheriae. In
most cases, transmission of C. diphtheriae to susceptible
individuals results in transient pharyngeal carriage rather

than in disease. During outbreaks, high percentages of mem_bmne :
children are found to be transient carriers. R N
disease

T 6 Oecurrence = anterior nasal

\ y pharyngeal and tonsillar
The disease has almost disappeared from the developed laryngeal
countries as a result of high immunization coverage. o CitAnEoUs
Continued foci of epidemicity and endemicity exist in some e e
parts of the world with low-immunization coverage, e genital
including the Indian subcontinent and south East AsiaZ Pharyngeal and Tonsillar
7.7 Clinical Features DIp*:‘thE;‘lnagidiuug onset of
Diphtheria can involve almost any mucous membrane. For pharyngitis
clinical purposes, it is convenient to classify diphtheria into » Within 2-3 days
different types depending on the site of disease. membrane forms
Anterior Nasal Diphtheria = MME;?;EE:: E:E;?:n
The onset of anterior nasal diphtheria is indistinguishable » Fever usually not high
from that of the common cold and is characterized by a but patient appears toxic

mucopurulent nasal discharge, sometimes may become

blood-tinged. A white membrane usually forms on the nasal septum. Due to poor systemic
absorption of toxin in this location the disease is usually very mild and can be terminated rapidly
by antitoxin and antibiatic therapy.

Pharyngeal and Tonsillar Diphtheria

Pharynx and the tonsils are the most common sites of diphtheria infection, These sites are usually
assaciated with substantial systemic absorption of toxin.

Early symptoms include malaise, sore throat, anorexia and low-grade fever. Within 2—3 days, a
bluish-white membrane forms and extends, varying in size covering from a small patch on the
tonsils to most of the soft palate. The membrane becomes greyish-green in color or black if
bleeding occurs. There is a minimal amount of mucosal erythema surrounding the membrane.
The membrane is adherent to the tissue and forcible attempts to remove it cause bleeding.
Extensive membrane formation may result in respiratory obstruction.

The patient may recover at this point; or if enough toxins are absorbed, severe prostration may
develop with pallor, rapid pulse, stupor, coma and may lead to death within 6 to 10 days. Fever




is usually not high, even though the patient may appear toxic. Patients with severe disease may
develop marked edema of the submandibular areas and the anterior neck along with
lymphadenapathy, giving a characteristic “bullneck” appearance.

Laryngeal Diphtheria

Laryngeal diphtheria can be either an extension of the pharyngeal form or the only site involved.
Symptoms include fever, hoarseness and a barking cough. The membrane can lead to airway
obstruction, coma and death.

Cutaneous Diphtheris

Skin infections may be manifested by a scaling rash or by ulcers with clearly demarcated edges
and membrane, but any chronic skin lesion may harbor C. diphtheriae, along with ather
organisms. Cutaneous diphtheria is not reportable Disease.

7.8 Complications

The most frequent complications of diphtheria are

myocarditis and neuritis. Myocarditis may present as Complication
arrhythmia, can occur early in the course of the illness or  Most attributable to toxin
weeks later sometimes causes heart failure even death. Severity generally related to

extent of loczl disease

Mast frequent complications ara
myocarditis and neuritis '
Death occurs in 5%-10%

Neuritis rnost often affects motor nerves and usually resolves
completely. Paralysis of the soft palate is most frequent
during the third week of illness. Eye muscles, limbs and
diaphragm paralysis can occur after the ffth week.
Secondary pneumenia and respiratory failure may result
from diaphragmatic paralysis. Other complications include otitis media and respiratory
insufficiency due to airway obstruction, especially in infants.

Death

Case-fatality rate for diphtheria is 5%—10%, higher death rates {up to 20%) can occur in persons
<5 and »40 years of age.

7.8 Laboratory diagnosis

Gram stain

Diagnosis of diphtheria based upon direct microscopy of smear is not advisable as false positives
and false negatives may occur,

Culture

The clinical specimen for culture should be taken from nose, throat or diphtheritic membrane. C.
diphtheriae requires special culture media containing tellurite ta grow and farms grey to black
colonies. The four biotypes (intermedius, belfanti, mitis or gravis) of C. diphtheriae can be
distinguished by colonial morphology and biotyping. Certain biochemical tests are required to
differentiate pathogenic C. diphtheriae from corynebactria of the normal flora {diphtheroids) in
the throat.

R - 141



Toxigenicity test

All isolates of C. diphtheriae should be subjected to toxigenicity testing to determine the
production of diphtheria toxin. Toxigenicity testing can be done by Elek test or PCR. Elek test is
based on the double diffusion of diphtheria toxin and antitoxin in an agar medium. The
production of diphtheria toxin can be detected within 18 to 48 hours by the formation of a toxin-
antitoxin precipitin band in the sgar. Demonstration of toxin production confirms a case as
diphtheria.

Polymerase chain reaction (PCR) test

Isalation of C. diphtheriae may not always be possible because many patients will have received
antibiotics before a diagnosis of diphtheria 1s considered. PCR allows for detection of the
regulatory gene for toxin production (dtxR) and the diphtheria toxin gene (tox) in nonviable
organisms. PCR can be done directly on swab material to detect the presence of the A and B
subunits of the diphtheria toxin gene (tox). However, in some cases the presence of tox does not
confirm production of toxin; positive PCR results should therefore always be confirmed with the
Elek test if there isan isolate. PCR is only available in some reference laboratories and should not
replace bacterial culture as the primary and gold standard diagnostic test. However, in some
situations (for example, specimens taken post-antibiotics, poor specimen quality or delayed
testing due to transportation delays), PCR can be positive and culture negative. These cases
should be reviewed to determine their classification

7.10 Treatment

Has three main components:
Administration of diphtheria antitoxin

The mainstay of treatment is intramuscular or intravenous administration of diphtheria antitoxin
(a hyper immune anti-serum produced in horses) to neutralize circulating toxin before it reaches
target cells. Early administration after testing for hypersensitivity is essential as it can neutralize
only free toxin.

The minimum therapeutic dose is unknown; recommendations are based on clinical experience
and the assumption that duration of disease and extent of membrane farmation indicate the
toxin burden. As a guide, doses range from 10,000 units in tonsillar diphtheria of short duration,
to 40,000-60,000 units in pharyngeal disease, to 100,000-150,000 units in extensive disease of
3 or more days’ duration.

Recommendations differ on the route of administration (intramuscular vs intravenous), but in
severe disease at least some of the dose should be administered intravenously.

Antibiotic therapy

Antibiotics have no impact on already established toxin induced lesions but limit further bacterial
growth and the duration of corynebacterial carriage that often persists even after clinical
recavery. Penicillin, 0.6-1.2 gm every 6 hours, or erythromycin, 0.5 gm every & hours, is
recaommended. Antibiotic therapy should be continued for 14 days.




Supportive measures

Supportive management of complications, with particular attention to the airway and cardiac
manifestations are an important part of case management. Patients should be nursed in strict
isolation and should be attended by staff with documented immunization histories.

Early in the iliness, respiratory and cardiac complications are the greatest threat. These can be
minimized by close monitoring (including regular ECG) and early intervention (e.g. pacing for
conduction disturbances, drugs for arrhythmias). Some experts recommend tracheostomy or
intubation at an early stage to ensure continued patency of a compromised or potentially
compromised airway, and mechanical remaoval of any tracheobronchial membrane

7.11 Prevention

Prevention is best achieved by a primary serigs of 3-dose diphtheria toxoid-containing vaccine,
recaommended with the first dose administered as early as 6 weeks of age. Subsequent doses
should be given with an interval of at least 4 weeks between doses, The third dose of the primary
series should be completed by 6 months of age if possible. Immunization programmes should
ensure that 3 booster doses of diphtheria toxoid-containing vaccne are provided during
childhood and adalescence. The diphtheria booster daoses should be given in combination with
tetanus toxoid using the schedule of i.e. at 12-23 months of age, 4—7 years of age, and 3—15 years
of age, using age-appropriate vaccine formulations.

Diphtheria infection does not always confer protective immunity. Individuals recovering from the
disease should therefore complete active immunization by receiving an age appropriate booster
dose of diphtheria toxoid, or a full primary series if indicated during convalescence.

For close contacts of diphtheria, 3 diphtheria booster, appropriate for age, should be given,
Contacts should also receive antibiotic as prophylaxis. Close contacts are considered to be
household members and others with 3 history of direct contact with a case. These may include
caretakers, relatives, sexual contacts, fellow students and friends wha regularly visit the home,
Medical staff exposed to the case’s aral or respiratory secretions or exposed to their wound
should alse be monitored. Ideally, surveillance staff should communicate daily with contacts to
monitor for new symptoms.

Contacts of cutaneous diphtheria should be treated as described above; however, if the strain is
shown to be nantoxigenic, investigation of contacts should be discontinued.

7.12 Diphtheria Surveillance

Diphtheria remains an important public health problem in many parts of the world. Diphtheria
was ane of the maost common causes of death among children in the pre-vaccine era. Before the
introduction of diphtheria toxoid in 1920s and 1930s, diphtheria was largely a disease of children,
affecting 10% of this population with a case fatality rate of 30-40%. During the past decade, many
developing countries have achieved marked reduction in diphtheria incidence with high
childhood immunization coverage. The use of diphtheria antitoxin has reduced case fatality rates
to 5-10%, and widespread use of DTwP/DTaP vaccine or pentavalent vaccine and booster dosas
of Td have reduced the number of diphtheria cases. The largest outbreak of the recent past was
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reported from the Russian Federation and farmer Soviet Republics in the 1990s. More than
157,000 cases and 5,000 deaths were reported during 1990-1598. in the period 20112015, India
had the largest total number of reported cases each year, with a 5-year total of 18,350 cases,
followed by Indonesia and Madagascar with 3,203 and 1,633 reported cases respectively. The
South-East Asia Region was the source of 55-99% of all reported cases each year during this
period. Only 53 diphtheria cases were reported in the United States from 1980- 2001 and 77% of
these were = 15 years of age.

Figure 27: Global annuzl reported cases with DPT3 coverage 2000-2022
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Howewver, sporadic cases and outbreaks still occur in different countries among population
subgroups. A feature of these outbreaks is that the majority of cases have occurred among
adolescents and adults instead of children. Rarely, outbreaks occur in well-vaccinated
populations with intense exposure to toxigenic C. diphtheriae, but disease is usually mild, with
fewer complications and no fatalities.

7.12.1 Diphtheria surveillance in Bangladesh

In 2007, total BE cases reported through AFP and EPI diseases surveillance network in Bangladesh
and 20% of these cases were less than 5 years of age. Following influx of forcibly displaced
Myanmar nationals (FDMN) into Cox's Bazar district in Bang!ader.h', as on 18 lune 2018, total 7
823 diphthena case-patients were reported through EWARS, including 243 case-patients whao
were tested positive on PCR. Among them, total number of deathis is 43 (case-fatality proportion
<1.0%). On the other hand, in 2018, 35 cases of suspected diphtheria reported amoang
Bangladeshi community. In 2019, the number of suspected diphtheria cases dropped down to 14
and only 10 cases in 2020. In 2022, only three diphtheria cases were reported among Bangladeshi
community.




Table 14: Suspected diphtheria cases, by Age and sex, Bangladesh 2010-2022

! Cases by Sex 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2028 | 2018 | 2020 | 2021 | 2022
| Male 14| s | 10| 2| 6 | 3 1 2 | 19 3
| Female 13 E [ 2 7 3 1 3 16 3
AR
i g 7 11 i6 0 13 B z 5 35 14 10 o 6
| Total
Cases by Age | 2010 | 2011 | 2012 | 2013 | 2004 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | RORL | ZO2R
0-11 Manths 2 z 1 1
1-3 years B 4 B 1 1 1 1 2 1
5-9 years 6 3 2 1 1 3 1 5 | 1 2
10-14 years 2 1 2 2 1 1 1 16 2 3
E 15+ years 11 3 6 7 1 2 12 ] 1
| Diphtheri
. 27 | 11 | 158 | & 13 | & 2 5 | 35 | 19 | 10 0 &
| Total

7.12.2 Rational and Objectives of Surveillance

*  Monitor disease burden and define transmission patterns

* Determine appropriate vaccine policy such as to introduce booster doses or change the
vactine formulation.

7.12.3 Case definition and final classification

Suspected case

An iliness of the upper respiratory tract characterized by the following:

pharyngitis, nasapharyngitis, tensillitis or laryngitis (5ore throat) and fever

und odherent pseudomembrane of the pharynx, tonsils, larynx ond/or nose and without other

upparent couse determined by the physician

A diphtheria pseudomembrane is an exudate thatis greyish, thick, firmly adherent and patchy to
confluent. Dislodging the pseudomembrane is likely to cause profuse bleeding.

Symptoms of suspected diphtheria

Bull neck




Case classification
Laboratory-confirmed cased

A laboratory-confirmed case is a person with Corynebacterium spp. isolated by culture and
positive for toxin production, regardless of symptoms. Toxigenicity must be confirmed by the
phenotypic Elek test in all instances. Polymerase chain reaction (PCR) can complement
surveiliance and may gualify as laboratory confirmed after reviewing the epidemiclogy and
clinical manifestations of the case.

Laboratory confirmed cases may be further classified into three subcategories based on the type
of surveillance accurring in the cauntry.

1. loboraotory-confirmed classic respiratory diphtherio cases meet the suspected case
definition and are laboratory-confirmed as defined above.

2. Laboratory-confirmed mild respiratory/ asymptomatic diphtheria cases have some
respiratory symptoms such as pharyngitis and tonsillitis, but no pseudomembrane, or
no symptoms (usually identified via contact tracing).

3. Non-respiratory laboratory-confirmed diphtheria cases have a skin lesion or non-
respiratory mucosal infection (for example, eye, ear or genitalia) from which
Corynebacterium spp. is isolated by culture and tests positive for toxin production.

Epidemiologically linkad case

An epidemiologically linked case meets the definition of a suspected case and is linked
epidemiologically to a laboratory confirmed case. In this situation, a person has had intimate
respiratory or physical contact with a laboratory-confirmed case within the 14 days prior to onset
of sore throat.

Clinically compatible case

This type of case meets the definition of a suspected case and lacks both a confirmatory
labaratory test result and epidemiologic linkage to a laboratory-confirmed case.

Discarded case

A discarded case is a suspectad case that meets either of these criteria:
Corynebacterium spp. but negative Elek test {nontoxigenic Corynebacterium) OR
negative PCR for the diphtheria toxin {tox) gene.

Classifying asymptomatic or mild cases

Sometimes during outbreask investigations in which household contacts are investigated, a
persan may be identified with Corynebacterium and have evidence of toxigenicity but does not
meet the suspected case definition because the person is asymptomatic or has only mild disease,
These persons should still be reported as laboratory-confirmed cases, as their treatment and
public health response is the same as other laboratory-confirmed cases.
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7.12.4 Diphtheria Outbreak

Two temporally and geographically linked cases, of which at least one is laboratory-confirmed, is

considered an outbreak of diphtheria.

Figure 28: Final case classification of Diphtheria
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7.12.4.1 Case notification

Reporting of all respiratory diphtheria case should be done by attending physician of the
hospital/clinic through AFP and EPI disease report form. The filled-up report form should be
submitted to Hospital Surveillance Officer on the same day. HS0 should include the data of the
case in the weekly line listing form and send to the DSFP.

All suspected cases of diphtheria should be immediately reported Disease Surveillance Focal
Person/s (Civil Surgeon, Chief Health Officer/CC, UHFPO) and Programme Manager, EPL. Cluster
of diphtheria cases during the same time period and from the same geographic area would
suggest a diphtheria outbreak. Hence timely reporting of individual cases of diphtheria is
impartant

7.12.4.2 Case Investigation

A clinician should notify H50/L50 of any suspected diphtheria case immediately in order to
arrange for DAT to be given to the case. H50/5IMO should investigate the case by using
Diphtheria CIF (Annexure 15) within 48 hours of report regardless of the case’s vaccination status.
With case-based surveillance, a case investigation form should be completed for every case and
close contacts identified. All suspected diphtheria cases should be isolated and have two
specimens collected (pharyngeal swab over and around edges of pseudomembrane) prior to
antibiotic treatment. Cases should then be treated promptly without waiting for laboratory
confirmation.

71243 Specimen Collection

Two samples should be collected from every suspected case at first contact:

Condition Requirements

Window period from anset of 0 day-2 weeks, efforts should be made to collect specimen
symptoms before initiation of antibiotic therapy

Type of specimen Throat swab or pieces of membrane

Mumber 2 induo swab, if duo swab not available then 1 swab
Transport media Silica gel/Amies transport media, plain or with charcoal
Starage and transportation 2-8°C

conditions

712431 Procedures for collecting samples
Material required:
1. Wooden sticks (disposable tongue depressors)
Gloves

2
3. Surgical mask
4, Face shield or goggles

. L e




Dispasable gown

Dispaosable bag

Tissues

Duo throat swab

Amies transport media: plain or with charcoal
Zip lock bag

. Indelible ink pen

. Laboratory request form (Annexure 16)

Throat swab specimen collection

1.
2.

gl

10.
11,

Use throat swab made up of cotton, polvester or Dacron.

Label the specimen tube with the unique identification code, patient’s name and date of
collection.

Check the expiry date on the tube and transport media to ensure acceptability of the
material to be used for sample collection.

Put on a surgical mask, eye protection (face shield or goggles), a disposable gown and a
pair of gloves.

Swab the inflamed area of tonsils, and posterior pharynx, the junction of membrane and
mucasal lining is the best site for specimen collection. If membrane is visible, then rub the
swah beneath the membrane with care. Do not try to dislodge the membrane as it may
lead to bleeding.

Piece of membrane can also be collected on the swah.

Immediately place the throat swab sample in Amies transport media till the bottom of
the media.

a. if capped swab, then throw the cap of the tube.

b. if un capped swab —then cut the shaft of the swab to fit into the tube and cap it
securely.

Take off the gloves, gown, eye protection and mask in an appropriate order and perform
hand hygiene.

Secure the throat swab in Zip Lock bag and laboratory request form in the space
provided outside the bag.

Fill the labaratory request farm (Annexure 16).
Ship the specimen at 4°-8°C to JE lab, |EDCR, Dhaka.




Packing throat swab in silica gel Throat swab by Amies transport media
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71244 Public Health Intervention
Active case search in community

Active case search (ACS) in the community is very important as there is a probability of finding
additional cases among contacts of diphtheria cases.

1. ACS should be conducted soon after identification of suspected case preferably within 48
hours of case confirmation.

2. conduct active case search in households, neighborhood, the workplace or school.

3. An assessment of immunization status of the community should alse be conducted during
active case search in the community.

Contact tracing

Cantact tracing of every close contact of index/source case {annexure 17) is essential to
control and stop the autbhreak.

* Contacts are those who have slept under the same roof during the five days prior to the
onset and or during the illness. The contact also includes visitors whio visited the family
and spent =1 hour interacting with the source case and fellow students and care taker(s)
if the case was at child friendly center.

e Collect contact information: names, age, mobile telephone number if possible and ways
to follow up (telephone, visits).

¢ |nform the contacts about the outbreak and the disease.

®»  Assess diphtheria toxoid vaccination status of exposed close contacts and vaccinate if
unvaccinated.




Chemoprophylaxis of contacts

Choose one of the antibiotics for prevention

IM Benzathine penicillin: a single dose
For children aged <5 years: administer 600,000 units.
For those =5 years: administer 1,200,000 units.

Or

Oral erythromyecin

For children: 40mg/kg/day, administered in divided dase, 10mg per dose, every 6 hours.
For adults: 1g/day for adults, administered in divided dose, 250mg per dose every 6 hours.
Treat for total 7 days.

Or

Oral Azithromyecin

Children: 20mg/kg once daily, to a max of 500mg/day
Adults: 500mg once daily.

Treat for total 3 days.

Contacts must be followed-up on Day 4 and Day 8 for chemoprophylaxis compliance and
detection of additional cases.

¢ Exclude from school or work until 48 hours of antibiotics have been completed.




*  Self-assess for signs and symiptoms of diphtheria for at least 7 days.

¢ |f person develops any symptom of respiratory tract infection, then seek treatment at a
health center immediately.

Vaccination of contacts

All close contacts of suspected diphtheria cases irrespective of age and the healtheare workers
in contact to the case should be vaccinated [onnexure 18 & 19).

(1) 6 weeks to b years: DPT or Pentavalent vaccine (DPT-hepB-Hib).
{2) 7 years and above: Td vaccine.
(3) Pregnant women: Td instead of TT.

¢ Only one dose of vactine should be provided if documentary evidence of having
completed primary vaccination available. If no documented evidence, provide 3 doses at
least 4 weeks interval between each dose.

¢ Keeprecord of vaccination of contacts.

¢  During the subsequent follow up of the contacts on day 4 and day 8, the contact tracing
team.

¢ chould check the vaccination card of each contact to confirm whether all contacts have
received the vaccine.

Catch-up vaccination

During active case search in the community the RRT should also assess vaccination status of the
community where diphtheria case lives, If the vaccination status is poor and significant number
of children are unvaccinated at a catchup vaccination could be conducted. The extent/area for
vaccination should be decided based on epidemioclogy, vaccination status, crowding, maobility and
other factors at local level,

1) & weeks to 6 years: DPT or Pentavalent vaccine (DPT-hepB-Hib)

2) 7 years and above: Td vaccine
3) Pregnant women: Td instead of TT

Breaking of Transmission Chain in Diphtheria Infection

It is an active surveillance to break transmission chain by early detection of new cases for
treatment and isolation. At the same time, effective contact tracing, looking for sign-symptoms
among those identified contacts {as per case definition of contact), ensuring chemo-prophylaxis
and vaccination of the contacts including follow-up is equally important. '

Active Case Search should be conducied within around neighbouring househoelds in the
community with carefully collected travel history of the case at least 5 days prior
(incubation period) and 2 weeks after to onset of illness (period of infectivity) if not isolated
and have not completed at least 48 hours of antibiotic treatment.




Role of Contact Tracing and Active Case Search to STOP Transmission Chain

Eﬁﬂtﬂd.ﬁtr’adng EL::) Early detection ++++
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Reduced Transmission Survival / scceptability

If the source case or suspected case/s identified during “Active Contact and Case Search” in the
community, have visited any Health Facilities for this iliness or any community for whatever the
reason might be, additional case should be searched for at those Health Facilities and
Communities.

Intarvention during an outhreak

During outbreaks, additional cases using clinical diagnosis based on typical pseudomembraneous
pharyngitis without laboratory confirmation is an good option. However, [aboratory investigation
of suspected cases is strongly recommended. Do not delay treatment pending laboratory
confirmation. Depending on the size of the autbreak RRT may choose to not test all suspected
cases, to avoid overwhelming the laboratory. In this Situation, the definibon of an
epidermiologically linked case can be extended to include linkage to another epidemiologically
linked case, rather than to a laboratory-confirmed case. This chain should only continue for
approximately two to three incubation periods (about three weeks), at which point any new
cases identified should be tested to confirm the outbreak continues to be toxigenic diphtheria.
Once five cases are confirmed to be toxigenic diphtheria, epidemiological linking to ather
epidemiologically linked cases can continue. The process of reconfirming diphtheria among new
cases should continue every two to three incubation periads. Cases should be line listed.

Additionally, for outbreaks lasting for an extended period, at least 5 samples should be tested by
culture and Elek every month among suspected cases with no epidemiologic link to a PCR-
confirmed case. This helps ta balance the limited resources during an outbreak®.

7.12.5 Diphtheria Surveillance performance indicators

1. Surveillance Attribute: Completeness of reporting

Indicator: Proportion of surveillance units sending diphtheria report, including “zero-reporting’
to the national level on time

Target: 290%

Calculation: Completeness of reporting

Survaillance uniis reporting diphtheria data to the national level

Total number of surveillance units




2. Surveillance Attribute: Timeliness of reporting

Indicator: Proportion of surveillance units sending diphtheria reports, including ‘zero-reporting'
to the national level on time

Target: 280%
Caleulation: Timeliness of reporting

Surveillance units reporting diphtheria data to the national level on time

Total number of surveaillance units

3. Surveillance Attribute: Timeliness of investigation
Indicator: Proportion of all suspected cases investigation initiated within 48 hours of notification
Target: =80%

Calculation:

Number of suspected cases investigation mitiated within 48 hours of notsfication

X100

Total number of suspected cases

4. Surveillance Attribute: Specimen collection

Indicator: Proportion of suspected diphtheria cases with two specimens collected
Target: =30%

Calculation:

Number of suspected cases of diphtheria with 2 specimens collected

Total number of suspected cases

5. Surveillance Attribute: Timeliness of Specimen collection

Indicator: Percentage of suspected diphtheria cases with specimens taken before antibiotic
administration

Target: 280%
Calculation:

Number of cases with speamens taken before anhbictic administration

Total number of suspected cases
6. Surveillance Attribute: Adequacy of investigation
Indicator: Proportion of all suspected diphtheria cases that have had an adequate investigation
Target: =80%
Calculation:
Number of suspected cases with adequate investigation

Total number of suspected cases




MNote :

- Adequate investigations include completing a case investigation form, collecting specimen
for lab confirmation, line listing of close contacts.

For any case, if any of the above are not conducted, the investigation will be considered
inadequate.

7. Surveillance Attribute: Timeliness of specimen transport
Indicator: Proportion of specimens received at the laboratory within 2 days of collection
Target: =80%

Calculation:

Number of specamens received within 2 days of collection by labaratory

Number of specmens received

8. Surveillance Attribute: Toxigenicity testing rate
Indicator: Proportion of specimens tested for toxigenicity by Elek testing
Target: 280%

Calculation:

Number of specimens tested for tosdgenicity by Elek testing

Number of specimens received

9. Surveillance Attribute: Timeliness of laboratory result

Indicator: Proportion of specimens tested by culture with results reported within 3 days of
receipt of specimen

Target: 280%

Calculation:

Number of specimens tested by culture with results reported within 3 days of
speaimen receipt

Number of specimens tested by culture
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8. Pertussis

8.1 Introeduction

Pertussis or whooping cough is an acute infectious disease
caused by the bacterium Bordetella pertussis, In the Z0th
century, pertussis was one of the most common childhood
diseases and a major cause of childhood mortality. It is an
endemic disease common to children (especially young
children) everywhere, regardless of ethnicity, climate or
gepgraphic location. Outbreaks of pertussis were first
described in the 16th century, and the organism was first
isolated in 1906. Before the availability of pertussis vaccine
in the 1940s, more than 200,000 cases of pertussis were
reported annually. Since widespread use of the vaccine
began, incidence has decreased more than 80% compared
with the pre-vaccine era. . The recent epidemics of pertussis
in several high-income countries has indicated waning of
immunity following acellular pertussis vaccine and the need
for additional booster doses for better disease control,

8.2 Causative Agent

Pertussis

Acute infecticus disease causad
by Bordetelia pertussis
Outbreaks first described in 16th
century

Bordetalla pertussis isolated in
1906

Estimated 195,000 deaths
worldwide in 2008

Estimated 24.1 million pertussis
cases and 160 700 deaths from
pertussis inchildren < 5 years of
agejn 2014

Bordetslla pertussis
Fastidious gram-negative bacteria
Antigenic and biologically active
components:

s partussistoxin {PT)
= filamentous hemagglutinin

(FHA])
» agolutinogens
adenylate cyclase
e pertactin

® tracheal cytotoxin

B. pertussis 15 a small, aerobic gram-negative rod. It is
fastidious and requires special media for isolation,
produces multiple antigenic and biologically active
products responsible for the clinical features; these are
pertussis toxin, filamentous hemagglutinin, agglutinogens,
adenylate cyclase, pertactin and tracheal cytotoxin.

83 Pathogenesis

Pertussis 15 primarily a toxin-mediated disease. The
bacteria attach to the cilia of the respiratory epithelial cells,
produce toxins that paralyze the cdlia, and cause
inflammation of the respiratory tract, which interferes with
the clearing of pulmonary secretions. Pertussis antigens
appear to allow the organism to evade host defenses, in

that lymphocytosis is promaoted but chemotaxis is impaired. Until recently it was thought that B.
pertussis did not invade the tissues. However, recent studies have shown the bacteria to be

present in alveolar macrophages.




8.4 Reservoir

Pertussis is a human disease. No animal or insect source or vector is known to exist. Adolescents

and adults are an important reservoir for B. pertussis and are often the source of infection for
infants,

8.5 Transmission

Transmission most commonly occurs by the respiratory route through contact with respiratory
droplets, or by contact with airborne droplets of respiratory secretions. Transmission occurs less
frequently by contact with freshly contaminated articles of aninfected person.

8.6 Communicability

Pertussis is highly communicable in the early catarrhal stage. Thereafter, communicability
gradually decreases and becomes neghgible in about 3 weeks, despite persisting spasmodic
cough with “whoop”, When treated with erythromycin, the period of infectivity is usually 5 days
or less after onset of therapy.

8.7 Susceptibility and resistance

Susceptibility of non-immunized individuals is umiversal. Trans-placental immunity in infants has
not been demonstrated. One attack usually confers prolonged immunity, although second
attacks (some of which may be by B. parapertussis) can occasionally occur.

8.8 Clinical Feaiures

The incubation period of pertussis is commaonly 7-10 days, with a range of 4-21 days and rarely
may be aslong as 42 days.

The illness begins less dramatically with non-specific

: : Clinical Features
symptams and then progresses in the following three

stages. #= [nfants _

- Apneea, cough (no wheep),
1. Catarrhal: Initially patients develop catarrhal symptoms, cyanatic episodes, vomiting,
including cough. Other nonspecific symptoms are poor feeding, faver, '
rhinarrhoea, sore throat and conjunctivitis. This stage seizures, sudden infant
typically lasts 2 weeks. Fever is present in less than 20% death syndrome
cases. s Parbially immunized

- Duration of catarrhal phase
may be reduced

- Whoop may not sccur

2. Spasmodic: Later, during the course of 1-2 weeks,
coughing paroxysms ending in characteristic whoop occur.
In typical cases, cough s frequently followed by vomiting.
Paroxysms can occur more than 30 times per 24 hoursand  * Aduits

are more common at night. They eccur spontanecusly or S S

are precipitated by external stimuli, such as noise and cold paroxysmal cough, whoop
air. Between coughing episodes, there are few clinical signs - Post-tussive vomiting,,
unless complications develop. This stage also typically lasts gzl hRenrhage,
2 weeks,
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3. Convalescent: The coughing gradually subsides. Relapse can occur it another respiratory
infection is acquired. This stage can last from 2 weeks to several months.

Pertussis in infants, adults and partially immunized individuals may not present with its typical
clinical signs and symptoms.

Complications

The mast common complication, and the cause of most pertussis-related deaths, is secondary
bacterial pneumonia. Young infants are at highest risk for acquiring pertussis-associated
complications. Prneumonia occurred in 5.2% of all reported pertussis cases, and among 11.8% of
infants younger than 6 months of age. Neurologic complications such as seizures and
encephalapathy (a diffuse disorder of the brain) may occur asa result of hypoxia (reduction of
oxygen supply) from coughing, or possibly from toxin. Neuralogic complications of pertussis are
maore

commeon  among  infants.  Other less  serious Complications in Children
complications of pertossis include otitis media,
anorexia, and dehydration. Complications resulting
fram pressure effects of severe paroxysms include
pneumothorax, epistaxis, subdural hematomas,

* Secondary bacterial pneumonia —
most commen

» Neurclogic complications —
selzures, encephalopathy more

hernias, and rectal prolapse. commaon among infants
Adolescents and adults may alse develop « Otitis media
complications of pertussis, such as difficulty sleeping, = Anorexia

urinary incontinence, pneumaonia, and rib fracture. e Dehydration

* Pneumothorax

s Epistaxis

The diagnosis of pertussis 15 usually based upon a8 e  Subdura! hematomas
characteristic history and physical examination. o« Harnias

However, |aboratory tests may be useful in young Rectal profapse

infants, atypical cases and cases modified by Eumplicétinns in Adolescents and
vaccination. Adults

8.9 Diagnosis

The standard and preferred laboratory testfordiagnosis = Difficulty sleeping
of pertussis is isolation of B. pertussis by culture. e Urinary incontinence

Fastidious growth requirements make B. pertussis ©® FPneumonia

difficult to isolate, Best results are obtained when ® Ribfracture

cultures are done early during the catarrhal stage and

before initiation of antibiotics. Serological testing is useful but 15 not yet standardized.
Polymerase chain reaction (PCR) testing of nasopharyngeal swabs ar aspirates has been found to
be a rapid, sensitive and specific method for diagnosing pertussis.
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8.10 Mapnagement
B.10.1 Aniibiotic treatment

The medical management of pertussis cases is primarily supportive, although antibiotics are of
some value to reduce infectivity. Macrolide antibiotics, such as erythromycin, may prevent or
mitigate clinical pertussis when given during the incubation period or the early catarrhal stage.
When given during the paroxysmal phase of the disease, antimicrobial drugs do not change the
clinical course, but may eliminate bacteria from the nasopharynx and thus reduce transmission.
Antimicrobial therapy should be continued for the full 14 days to minimize any chance of
treatment failure. Antimicrobial drugs Azithromycin, clarithromycin may also use.

8.10.2 Isolation

Suspected cases should avoid contact with young children and women in late pregnancy,
especially the unimmunized, until at least five days of antibiotics are taken. Ideally, untreated
tases-should avoid contact with high-risk individuals for the full infectious period. Hospitalized
patients should be placed under respiratory isolation, or at 2 minimum apply contact and
respiratary droplet precautions (such as wearing a mask when around other patients).

8.11 Prevention

Active primary immunization against B. pertussis infection is recommended with 3-dose pertussis
toxoid-containing pentavalent vaccing, recommended with the first dose administered as early
as 6 weeks of age. Subsequent doses should be given with an interval of at least 4 weeks between
doses. The third dose of the primary series should be completed by 6 months of age.

In general, pertussis vaccine is not given to persons 7 years of age or older, since reactions to the
vactine may be increased in older children and adults: In some cases of progressive neurologic
illness the child should receive DT rather than pentavalent vaccine. In young infants with evolving
and progressive neurologic disease, pertussis immunization may be delayed for some months to
permit the diagnosis to be established and to avoid possible confusion about the cause of
symptams. The following are NOT contraindications to pertussis vaccination: stable neurclogic
disarders, such as well-controlled seizures; a family history of convulsive seizures; minor illness.
Antipyretics may be given to the child if he/she should develop fever after vacaination to prevent
febrile seizures.

8.12 Pertussis surveillance

Pertussis (whooping cough), caused by Bordetella pertussis; is endemic in all countries. Glabally,
it is estimated that there were 24.1 million pertussis cases and 160,700 deaths from pertussis in
children <5 years of age in 2014 , with periodic epidemics occurring every two to five years even
after the introduction of effective vaccination programmes and the achievement of high
vaccination coverage. Pertussis is transmitted from infected to susceptible individuals by
airborne droplets®. In developing countries, although pertussis surveillance data is less robust,
the average case-fatality ratio has been estimated at 4% in infants <12 months and 1% in children
1-4 years old; pertussis might account for 1% of mortality of children <5 years of age. Classical
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pertussis is most often seen in pre-school and school aged children and Pertussis may be
responsible for between 12% and 32% of chronic cough in adults.

Figure 30: Pertussis Global annual reported cases and DPT3 coverage 2000-2022
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In Bangladesh, number of pertussis cases report through weekly passive surveillance during the
period 2010-2022 declined remarkably as shown in table below.

Table 15: Pertussis reported cases. Bangladesh 2010-2022

CasesbySex | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2009 | 2020 | 2021 | 2022
Male B 20 [ 6 B 1 3 1

Female 1 | 2 7 L & 5 1 2 3

Unknawn 2

Grand Total 17 | 44 13 1 | 12 11 1 0 3 13 | 1 0 0

Agegroup | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
0-11 Months 2 3 5 B 2 5
1-4 years 5 13 1 1 1
5-9 yaars 9 23 4 1 -] .3 1 « i
10-14 years 2 4 1 4
15+ years 1 > 3 1
Pertussis Tatal | 17 44 13 1 12 11 1 0 3 12 1 o f

#.12.1 Case definition and final classification
Suspected Case
A person with a cough lasting at least 2 weeks with at least one of the following:
* paroxysms (i.e. fits) of coughing
¢ inspiratory whooping
® post-tussive vamiting (i.e. vamiting immediately after coughing)
¢ without other apparent causes




OR

Apnea (with or without cyanosis) in infants (age <l-year old) with cough of any duration
OR

I 3 physician suspects pertussis in 3 patient with cough of any duration.

Note: Pertussis in immunized or previously infected individuals can present without the classic
signs of pertussis, and therefore might not be captured by the above case definition.

Description of case definition

Paroxysms of cough: cough becomes more freguent and spasmodic with repetitive bursts of 5—
10 coughs, often within a single expiration. During & paroxysm, there may be a visible neck vein
distension, bulging eves, tongue protrusion and cyanosis. Frequency of paroxysmal episodes
varies from several per hour to 5-10 per day. Episodes are often worse at night and interfere
with sleep.

Whoop: Sound produced due to rapid inspiration against closed glottis at the end of cough
paroxysm

Pest-tussive vomiting: vomiting immediately after coughing occasionally with a mucous plug
expelled at the end of an episode.

Without other apparent causes: exclude other causes of chronic cough, such as tuberculosis,
asthmatic episades, chronic bronchitis, etc.

8.12.2 Final case classification

Confirmed case

A confirmed case of pertussis may be determined by laboratory confirmation or epidemiological
linkage.

o laboratory confirmation: A laboratory-confirmed case is a person who meets the
suspected case definition with laboratory confirmation by one of the following:

= isolation of B. pertussis OR

s detection of genomic sequences of B. pertussis by means of polymerase chain
reaction (PCR) assay, if polymerase chain reaction (PCR) meets performance criteria
outlined below OR

= elevated lgG antibodies to pertussis toxin in an individual 211 years of age, one year
or longer after |ast vaccine dose.

Culture and PCR detection of acute pertussis infection have higher specificity and are preferred
diagnostic methodalogies over serology. Serology should be reserved for cases 24 weeks from
cough onset; however, 1gG can sometimes remain elevated for more than a year after infection
or vaccination, leading to potential false positives.




Epidemiologically linked case

An epidemiologically linked case is a person meeting the suspected case definition with close
contact to a laboratary-confirmed case [or another epidemiologically linked case in an outbreak
setting) in the three weeks prior to onset of cough. h Close contact is defined as having face-to-
face exposure to a case, which includes household or family contact, people having stayed
overnight in the same room with a case, and people having direct contact with respiratory, oral
or nasal secretions with a laboratory-confirmed case.

Close contact is defined os hoving foce-to-foce exposure to o cose, which includes household or
family contact, peaple having stayed overnight in the same room with a case, and people having
direct contoct with respiratory, oral or nasal secretions with o loborotory-confirmed case.

Possible case

A person who meets the suspected case definition but does not meet confirmed classification as
defined above should be considered a possible case. This includes suspected cases who did not
have laboratory testing dene and those who tested negative.

Discarded case

A patient that does not meet the clinical case definition on case investigation.

8.12.3 Ratienal and objectives of surveillance

® Monitor disease burden and the impact of the pertussis vaccination programme, with
a special focus on understanding the morbidity and mortality in children <5 years of
age

. Generate data for strategic decisions to aptimize the impact of vaccination

® Detect and guide public health response to outbreaks of pertussis.

8.12.4 Cace notification

Reporting of all respiratory pertussis case should be done by attending doctors of the
haspital/clinic through AFP and EPI disease report form. The filled-up report form should be
submitted to Hospital Surveillance Officer on the same day. HS0 should include the data of the
case in the weekly line listing form and send it to the DSFP.

Cases of pertussis do not need to be reported immediately, but it should be reported to heslth
authorities weekly. |dentification of clusters of pertussis cases during the same time penod and
from the same geographic area would soggest a pertussis outhreak that would require
investigation and response. Hence timely reporting of individual cases of pertussis is important.
In addition, for better understanding of pertussis epidemiology it 15 necessary to determine
geographic and demographic risk factors and case fatality of pertussis in Bangladesh and to
develop immunization strategies for more effective prevention of pertussis morbidity and
mortality,
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B8.12.5 Prevention of Spread

When cases of pertussis are identified, they should be kept in isolation for 5 days after they begin
antibiotic treatment or for 21 days if they do not receive antibiotics. Articles soiled by nasal or
throat discharges should be disinfected. All households and other close contacts should be
provided prophylaxis with antibiotics. Contacts under 7 years old that have not received 3 doses
of DPT should not interact with other children for at least 5 days after beginning antibiotic

prophylaxis ar for 21 days after the last exposure to the case if they do not receive antibiatic
prophylaxis.
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9. Tuberculosis

9.1 Introduction

Tuberculosis (TB) is a contagious disease. Like commaon Childhood Tuberculosis
cold, it spreads through air. Only people who are infected

with TB in their lungs (open case) are infectious. When  » Contapious Disease
infectious people cough, sneeze, talk or spit, they propel  « Causative agent: Usually

TB germs, known as bacilli into the air. A person needs Mycobactarium tuberculosis
only ta inhale a small number of bacilli to be infected. Left o Usually attacks lungs

untreated, each person with active TB will infect on an & Raservoir: Primarily humans,

average between 10 and 15 people every year. But people rarely primates

infected with TB bacilli will not necessarily become sick & Transmission: Through air from
with the disease. The immune systerm “walls off” the TB one person ta anather

bacilli which protected by a thick waxy coat, can lie . 18 bacteriacan attack any part of
dormant for years. When someone’s immune system is the body like kidney, spine. Brain

weakened, the chances of becoming sick are greater.,

9.2 Causative agent

All species of the genus Mycobacterium share the property of acid-fastness. Four species in
particular are referred ta as the Mycobacterium tuberculosis complex because they share similar
microbiological gualities and cause human disease: M. tuberculosis, M. africanum, M. ulcerans
and M. bovis. In addition, M. avium intercellulare is a particularly commaon cause of disease
among HiV-infected persons. Among all Mycobacteria, however, Mycabacterium tuberculosis is
by far the maost fregquent and important cause of human disease.

9.3 Reservoir

Primarily humans, rarely primates; in some areas cattle, badgers, swine and other mammals are
infected.

9.4 Communicability

Tuberculosisis communicable as long as viable tubercle bacilli are being discharged in the sputum.
Some untreated or inadequately treated patients may remain intermittently sputum positive for
years. The degree of communicability depends upon the number of bacilli discharged, the
virulence of the bacilli, adequacy of ventilation, exposure of the bacilli to sun light or Ultra Violet
{UV) light and opportunities of aerosolization by coughing, sneezing, talking or singing. Although
effective antimicrobial therapy eliminates communicability within a few weeks, a full course of
treatment is required for cure. Children with primary tuberculosis are generally not infectious.

9.5 Transmission

Exposure to tubercle badilli in airborne droplet nuclei is produced by people with pulmonary or
laryngeal tuberculosis during expiratory efforts like coughing, sneezing or singing. Direct invasion
through mucous membranes or breaks in the skin may occur but is extremely rare. Bovine

. -




tuberculosis results from exposure to tuberculous cattle, usually by ingestion of unpasteurized
milk. Extrapulmonary tuberculosis is not communicable except in rare situations.

9.6 Susceptibility and resistance

The degree of susceptibility is directly related to the degree of exposure and does not appear to
be related to genetic or other host factors. The mast hazardous period for development of the
disease is the first 6-12 months after infection. The risk of the disease is highest in children under
3 years, adolescents, very old and immuno-compromised persons such as those with HIV
infection.

9.7 Prevention

The most important method to prevent tuberculosis is to prevent infection from known cases.
This reguires prompt identification, diagnosis and treatment of potential cases of tuberculosis
before they spread the disease to others. ldentification, diagnaosis and treatment is facilitated by
the availability of mediczl, laboratory and X-ray facilities for prompt examination of suspected
cases and contacts. BCG immunization of uninfected people can induce tuberculin reactivity in
maore than 90% of the recipients. Although the effectiveness of BCG to prevent tuberculosis in
adults is controversial, a large number of studies have consistently demonstrated protection
against tuberculous meningitis and disseminated disease in children under 5 years of age. Finally,
community education regarding the mode of spread, importance of early diagnosis, importance
of completing treatment and methods of tuberculosis control is ancther companent of
tuberculosis prevention.

9.8 Clinical aspects of tuberculosis in children

Development of a demonstrable lesion or positive Clinical features of Tiberculosis
tuberculin reaction takes 2-10 weeks after infection with iy Children

M. tuberculosis. In adults and older children with mature

immune systams, 90% of infections result in lesions that  * Cough

heal and leave na residual changes other than pulmonary  * Feelings of sickness or weakness,
or tracheo-bronchial lymph node calcification (Ghon lethargy, and/or reduced
lesion). In children under 5 years old, however, clinical playfulness;

illness following infection is common and is classified as = Weight loss or failure to thrive;
primary tuberculosis. Clinical illness may present as e« Fever; and/or Night sweats
pulmonary tuberculosis or may spread hematogenously  pMaost common T8 in the lungs, but

or through the lymphatic system to result in miliary, 78 disease can affect other parts of

meningeal, or other forms of tuberculasis. the body. Symptoms of T8 diseases

Diagnosis of tuberculosis in children is difficult because depends on the area affected

the presenting symptoms are subtle. Children with

pulmonary tuberculosis may be asymptomatic and pulmonary disease may be discovered
coincidentally during a routine x-ray or examination as a contact of another case. Low grade fever,
cough, listlessnass and loss of weight may or may not be present. The tuberculin test is not always
positive in infected children, especially it they are malnourished. Segmental collapse or lobar
consolidation may develop shortly after initial infection in younger children; pleural effusions are




mare common in older children. Children with miliary tuberculasis also present with low grade
fever and wasting; cough, lymphadenopathy and/or splenomegaly may be present. The clinical
presentation is similar to that of typhoid fever or malaria. Tuberculin test may be negative in
some cases. Tuberculous meningitis is similarly msidious. initial symptoms are non-specific and
include intermittent fever, headache, anorexia, apathy and mild mental status changes. Vomiting
may occur and meningeal signs eventually develop. Hydrocephalus may also occur due to raised
intracranial pressure. Unlike bacterial meningitis, in which meningeal signs develop rapidly, the
evolution of tuberculous meningitis usually takes 1-2 weeks, If left untreated, hemiparesis,
convulsions and permanent cerebral damage develop. Among successfully treated cases, 25%
remain with residual neurological deficits. Lumbar puncture usually reveals raised CSF pressure,
clear ar shightly turbid fluid, lymphocytosis {although neutrophils may predominate early in the
disease], high protein and low sugar levels. Only 20% of CSF smears typically yield AFB in patients
with tuberculous meningitis, although repeated lumbar puncture may increase the yield, Hence,
a negative AFB smear from a lumbar puncture does not rule out tuberculous meningitis. Cultures
are positive up to 80% of the time,

9.9 Treatment

Treatment regimes are different for children than for adults. Ethambutol is not recommended
for children under the age of & years. Streptomycin is not recommended for pregnant wamen.
The Mational Tuberculosis Contral Programme adopted Directly Observed Treatment Short-
course (DOTS) strategy for treatment.

910 Vacrines

BCG, or bacille Calmette-Guerin, 15 a vactine to prevent TB disease. BCG is used in many
countries to prevent childhood TB disease.

9.11 Childhood Tuberculosis Surveillance

The World Health Organization estimates that the largest number of new TB cases in 2016
occurred in the South-East Asia Region, which accounted for 36% of cases globally. The numbers
of new cases are still increasing globally, each year, in the WHO regions of Africa, the Eastern
Mediterranean and South-East Asia.

Tuberculosis (TB) is a major public health problem in Bangladesh since long. Under the
Mycabacterial Disease Control (MBDC) unit of Directorate-General of Health Services (DGHS),
National Tuberculosis Control Programme (NTP) is working with a mission of eliminating TB fram
Bangladesh. The goal is to reduce morbidity, mortality and transmission of TB until it will no
longer be a public health prablem.

9.11.1 Global Status

According to the 2016 WHO Global Tuberculosis Report, estimated new cases of tuberculosis {TB)
were 10.4 million, of which about 1.0 million were children (<15 years of age), 5.9 million male
and 3.5 million were female. It is estimated that with accurate diagnosis and good reporting
systems, children less than 15 years are likely to contribute 4-22% of the disease burden in 22
high-burden countries of the world. With excellent TB control and active provision of preventive




therapy to child contacts, the burden of childhood TB can be reduced below 5%, as is the case in
many developed countries. Because children acquire TB from the infectious adult cases, the
incidence of pediatric TB provides an accurate measure of ongoing transmission within
communities, a key indicator of epidemic control.

A commaon misperception used to be that children are not severely affected and that they rarely
develop severe forms of disease. However, this is not the case in TB endemic areas where
children often present with advanced disease and TB is a major contributor to under-5 morbidity
and mortality. Global Tuberculosis Report 2015 estimates about 140,000 deaths from TB in
children in 2014.

9.11.2 Bangladesh Status

In 2015, among all forms of 199,001 total TB cases 7984 were child TB (4.01%), which was 3.35%
(6,262/186,968) in 2014, 2.78% (5,044/181,395) in 2013 and 3% (4,833/161,697) in 2012.

A study from 2008-08 in Madhupur upazilla in Tangail district showed an incidence of childhood
TB of 52 per 100,000 among 0-14 year after a survey of all eligible children. Although this does
not represent the national incidence of child TB, this figure indicates that there is 3 gap between
the NTP-reported child TB and actual disease burden in the community. The NTP in 2007 and an
NGO working with TB in 2008 reparted detection rates of 9 and 8.6 per 100,000 0-14-year-olds,
respectively.

Atotal 0f 223,921 cases or 221 per 100,000 populations reported to NTP in 2016. The lowest age
group of reported cases to NTP is 0-14 years and breakdown of age group matching with EPI
programme is not available. However, through weekly passive surveillance number of TB cases
among under 5 years children reported are shown in table below:

Table 16: TB cases among children <5 years old, by Age Bangladesh 2010 — 2022

e o i s o

O-11 MONTHS

14 years 15&' 11 17 11 eliii -.13
ot 20 20 | 20 2 | 18 |1
{Suurce EAM IVD database)

Only 5 tuberculosis cases among children <5 years old were reported to EPI in -2017, 3 case each
in 2018, 2019 and ‘0" cases reported in last three years through the Weekly Passive Hospital
Surveillance for EPI diseases which is under-reporting, Although childhood tuberculosis is clearly
under-reported, most of the reported cases did not indicate the type of tuberculosis.

9.11.3 End TB Sirategy

To reach the targets set outin the End TB Strategy, the annual decline in global TB incidence rates
must first accelerate from 2% per year in 2015 to 10% per year by 2025. Secondly, the proportion
of people with TB wha die from the disease (the case-fatality ratio) needs to decline from a
projected 15% in 2015 to 6.5% by 2025. These declines in deaths and incidence by 2025 while




ambitious are feasible with existing tools complemented by universal health coverage and social
protection.

To sustain progress beyond 2025 and achieve the SDG* 2030 and End TB 2035 targets, additional
tools must be available by 2025. In particular, a new vaccine that is effective pre- and post-
exposure and a safer and more effective treatment for latent TB infection are needed to reduce
the number of new TB cases arising from the approximately 2 billion people worldwide who are
infected with M. tuberculosis, as well as better diagnostics and safer and easier treatment
including shorter drug regimens for TB disease. For new tools to be available by 2025, greatly
enhanced and immediate investments in research and development are required.

The figure below shows the projected acceleration of the decline in global TB incidence rates with
optimization of current tools combined with progress towards universal heaith coverage and
social protection from 2015, and the additional impact of new tools by 2025.

Figure 31: Projected acceleration of the decline in global TB incidence rates
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9.11.4 Tuberculosis surveillance among children <5 years old in Bangladesh

Surveillance for tuberculosis in Bangladesh is done by the Mycobacterial Disease Control unit of
Directorate-General of Health Services, Bangladesh. The purpose of the surveillance is primarily
to identify, treat and track cases and to monitor for multi-drug resistant (MDR) tuberculosis.
Although Upazila level tuberculosis registers list the age of each case, quarterly report forms
indicate age groups only, the youngest being 0-14 years. Moreover, disease is classified as either
pulmonary or extra pulmonary. Neither tuberculous meningitis nor miliary tuberculosis
specifically can be reported. Hence, it i$ not possible to monitar or evaluate EPl program
objectives of prevention of primary tuberculosis in children under 5 years age after BCG
vaccination of infants through the Mycobacterial Disease Control (MBDC) unit. It is therefare
impaortant to include tuberculosis among children <5 years old as part of AFP & VPD Surveillance.
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9.11.5 Surveillance case definition for tuberculosis (TB) in children <5 vears old
A probable case of TB in a child will be defined as a child with:

s  ¢lose contact with a case of tuberculosis, and

*  anillness lasting >4 weeks, and

« unexplained fever, night sweats and failure to thrive (or weight lass), and

« for pulmonary tuberculosis: radiographic abnormalities consistent with pulmonary TB

# for tuberculous pleurisy: chest pain and radiographic findings showing a2 unilateral
pleural effusion

» fortuberculous lymphadenitis: one or more large lymph nodes

e for tuberculous meningitiss mental status changes, headache and abnormal
cerebrospinal fluid laboratory results

» for spinal tuberculosis: angle deformity of the spine

» fortuberculosis of the bone or joint; joint or bone swelling and pain

# fortuberculous peritonitis: signs of peritonitis and a palpable abdominal mass

s and/or ascites

= formiliary tuberculosis: characteristic “millet seed” appearance on chest radiograph or
tuberculosis in more than one site as determined by a physician.

A confirmed case of TB in a child will be defined as.any probable case with a Acid Fast Bacillus
identified from clinical specimens or any child in which Mycebacterium tuberculosis is isolated
fram cultures of clinical specimens

Cases of tuberculosis in anyone should be reported immediately to public health authorities so
that necessary measures may be taken in accordance with the National Tuberculosis Control

Programme of Mycobacterial Disease Control (MBDC) unit of Directorate-General of Health
Services (DGHS), Bangladesh.
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Annexure-1

EXPANDED PROGRAMME ON IMMUNIZATION
AFP & EPI DISEASE REPORT FORM
(Please use dales according lo the English system)

Name of case: Date of Birth {dd/mmuyy): f !

Circle choices within boxes ; B )
Gender: | Male | Female Age: years imonths /days |

Name of [Mother/fatherfhusband) Contact No, (if any):
Address: House/GR No. Mahalla/Village:
Ward: Union: Upazila/Municipality/CCl: District:
EPI Disease; Place tick { +') mark next to disease’ identified:

_ AFP{Inchild <15 yaars) __ Pdlio (any age)

__ Meonatal Tetanus (in child <28 days old) __ Tetanus after neonatal period

-~ Measles (any aga) - GRS (<1 yaar)
____ DGiphtheria (any age) _____ Partussis (any age)
T8 inchild =5 years _Acuts Encephalitis Syndrome (AES)
(type of TB*)

* Plagse mention type of TB (Pulmonary Mifiary / TB Meningitis/ Lymphadenitis’ Bone TH/ atc.)
Diate of onset of symptoms (dd/mmiyy )
Date of Hospital Visit (dd/mmiyy ) Haosgital narme

Information on last vaccination

4 -y

Date |ast
Name of ( EHZT;TE <t valid dasa
Wactine Vil dose) Receiverd
' : | {deimmiyy) | was the case fully vaccinated against this disease?
“Panta 77273 {Yes/Noj :
MR , 1 Was diagnasis canfirmed by fab? (Yes/Mo):
oY | 112i3ia | Il yes. give rasull:
: '}IEII'TTd i othar 1/2 Oid the patient die? {YesMo):
n maother (for i P . .
Meonatat Tetanus 1121371445 Eyes, die-case dipel: (ainmiyy):

EEEB!

1. For case definitlons, see inside cover of this book

2. Definitions of fully vaccinated:
AFP: 3 valid routine doses.of OFY,  TB: 1 valid dose of BOG, Diphtheria/PertussisTetanus/Hepatitis
BiHaemophilus Influenzae Type b: 3 valid doses of Penta.  Measles: 2 doses of MR vaccing (19 doss &t complation 8
manths or 38 weeks or 270 days bul befors fisst birthday, and 2 dose al 15 monihs of age but al least a month prior to rash
anset. NT: Erodecied at birth if tha mathar had 2t least 2 valid TT/Td doses at least 2 weeks bafore bul ot more than
3 yaars before birth; 3 valld doses not more than § years before birth, 4 valid desos not mora than 10 years before birlh, or 5
valid doses. CRS: Pralected at birth if the mather had al least 1 valld dose of Rubefla/ MRS MMRB at least 1 manth bafors
har firat conception or ot least 2 waaks before iast LRMP, |t is-assumad that 1 valid dose of ruballa maintain fifelong immunity.

1. W you fird any case of Acule Flaocid Paralysis (peliomyeliis, GAS, fransverse myelitis, (rEumatic reunls. aic.} in 8 child undear 15
voars of age or Neoratal Tetanus or Messles or GRS or AES case, please rapor immadiabely o ovawr OSF2 andlar LSO and also
infarm the SIMO of your area )

2. For any child wiih pneumanis, dismhees, ofitis media or xerophihaimaa) kemtits, physician ahould determing if ha! she hiad
meaEkas in pasl menth; il yes, repod he case a5 8 measles case and comglels: thes form

Mg of the parsdn fepaming. Sipnature;

Daxigradnm, —. Data-

Ploase Ml aut the form evary lime you see 8 new case ol AFP ar EPI disease and aubmit it o your HSO at the and af the day!
Samurralhi WERE U Sy HtE

= —
170 : —
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Annexure-5

) EXPANDED PROGRAMME ON IMMUNIZATION
ACUTE FLACCID PARALYSIS (AFP) CASE INVESTIGATION FORM
(Flease compiete evary fem, and use dates according (o the Enghish sysfem)
BACKGROUND INFORMATION
DATE FOCAL PERSON WAS NOTIFIED; i f MAME OF PERSON ORIGINALLY MOTIFYING:

DATE OF INVESTIGATION: __ 7/ Diessgnation/Address:

PATIENT IDENTIFICATION CASE ID NUMBER: BAN - - - -
e oode IS UGS pode Yesr  Cose o

Case namia: Father's name:

CATE OF BIRTH: ! ! Sex: M ! F (circle as appropriste)  Religion:

House and Stroet Address: Viliage/Mahatla: Unian'\Ward &2

UpazilaMuniiCC: District: Contact NMumber (if any):

CLIMICAL INFORMATION

1. s o was paralysis prasent? YES (] 4 DATE OF PARALYSIS ONSET 4

2. 15 ke paralysis faccid (Nopoy)? YES MO 5. Was paralysie causod by injury? YES MO

3. Did paralysis ocour suddenly? YES RO 6. Was paralysis prasant &t birth? YES M

(If the answer to no, 1,2 or 3 i5 NO, or tha answer tono. & or 6 5 YES, the suspecied AFF case is NOT confirmed AFF;
Do Aol complets the rest of ihis form, and specily diagnosis, iF known: y

SIGNS/ISYMPTOMS 3. SITE QF PARALY SIS (mank &l that apply)
1. Fever whan pamiysis began? YES _ NOQ _  UNKNOWN Right Arm Left Afmn
2 Muscle pain when peralysis began? YES _ NO _ UNKNOWN Rightbleg Lefileg
Meck — Faca _—
Othiar:
4. is paralysis asymmetic (NOT equal) on each side of bady? YES _ ND_ LINKNOWN
5. Did paralysis begin in the fesl or hands and move upward over ima? YES: MO LINEMNOWN
B. i sensation prasent in the site of paralysis? YES ___ NO LUIMENDWN
7. Was the child seon al a health facility? YES O NGO UNKNOWN
Il yes, which? Oate of Vsl ! Admissian ! / Madical Record #.
VACCINATION HISTORY Number of Dpses Mumber of Doses
by Card by Higtory
1. Mumbar of OPY doses recelved though campaigns (e.g, MO, Mop-up, MNT) 48,
2 Nuombear ol OFY doses received through routine EPI {with DPT/Penta/Measles/MR) OR
3 Date of last OPY dose {routing or campalgn) belore paralysis onsst ! L
4. Mumbar of 1M doses received OR
5. Date of Issl IPY dose (routine or campaign) before paralysis onset:  F 1
B, Was OPV given aflar paralysiz onset? YES _ NO__ UNKNOWN___ (i YES. date OPV wasgiven; 0 1
TRAVEL HISTORY
1. el child trave| outside his!/hor wilsge! mahalis dunng the 3 days belore orafter pamlysis began? YES WO Unknown
HYES datesaltraval: ¢ ! 1o I Flaceof raved: House and Streel Address il known:
VilagaMahalla WininrMiard Uparia/MuniiCo Cristriet,
IFYES, itifled 10 e conceri DSFR/SIME or addfional case's and ORD? YES M HYES, doliy of ngfifation ! |
CLINICAL EXAMINATION
Reflaxes: (0-4+) 1] = N0 responsa
1+ = Somawhat diminished: low rormal
2+ = Average, nonmal
34 = Briskes than sverage: pazsibly but not neceszarily
indicative of dissase
Fianter Rellex L d+ = Wary hrisk: hyparaclive

{FlexorExtensar/Equivocal) ———»
Strength: check following muscle groups for strength (put appropriate code number undar Rt & Lt columns)

Codes: 0-5 STRENGTH | Rt | v STRENGTH | RU | Lt
I=Ma muscie cantraction Flax wrist | Flax hip
1= Barity deteciable contraclion Extand wrist | Extend hip
2a Agtive movement. not against gravily Fliax elbow Flex Knes
A =Movement against gravity only _Extend slbow | Extend knee
A= Movemant ve. gravity+ mild resislance Flex shouldar | Flax arkls
S=Movement vs. Tull resietance (MORMAL) Extand shoulder | Extend ankia

Hand Grip

Diinpsiinkia] 1 j PIFTE Lindinieed Jisaay 2004
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Annexure-5

HISTORY OF PREVIOUS CONTACTS WITH HEALTH CARE PROVIDERS AFTER DATE OF PARALYSIS ONSET (starr
_from most recent contact and procood retrospectivoly)
Mome of Hospiay' Doctar Haalth | 1. 2:

carg provider (apecify the
satagory of the ctatact® i the
e Derfow)
Auitdress of Hospital/dociog

| Heatiny Care provider

| Dntes enin visiied
Adrmady in natwork? Yea! Mo D (circis) Yes! Mo D (cirche) Yes' Noi Dk {circle) Yes! Nov Dk [circle)
Did they! person report the case | Yes! Mo (oimola] Yes! Mo (arcia) Yas! Mo jcircla) Yas' Mo icircla)

Actlon taken/planred

-

T4 4,

*Category of the first health care provider (contact): (Put ok mark in the box above appropriate category)

Rega | GoB Village | NGO Homeopath | Kabira) | lmam Pﬁarmm:iﬁlil:i.ﬁ. | Fway | Othar (specity)
docter | Faclity | doctor | Clinle | r

Additional comments (Please use extra piece of paper if nesdead):

Suspectsd diagnosis:

ADDITIONAL INFORMATION

1. Wam there any search for addibonal AFP cases? YES _ NO__ PENDING I YES, additunal AFP cases denlifies?  YES
NG ITYES. how many?
2 Wag authreak responas immunization done? YES_ NG PENDING K YES, how many chidnen wene yvaoomatad?

I NG, explain

k"L

Case Investigated by! Designation: Signatura:

Reporl sent by: . T - — - -
Mame Designaton Skpnalurs Dals

Sond completed form with stool samples to the National Polio and Measles Laboratory (NPMLJ, Institute of Public

Health, Dhaka and ensura samplal’s arrlve within 72 h_uura of collection.

If thare i& no stoal sample, send form te EPI HQ, Mohakhali, Dhaka; send copy o Civil Sufgeon and SIMO. Kesp one

copy of this ferm for fator review (e.g. during the G0+ Day Follow-up Exam).

STOOL SPECIMEN COLLECTION
To be completed at NPML, IPH, Dhaka
Rate Recaived ot NPME

|
[ate collected Date Sentto NPML I

Spacimen #1 4 ! i { | | !
|

Speclmen g2: i / ! / | / !

AFP cazes (o bo investigated, and 2 stoal samples (o be collectod ns soon as posaible. The 2% stool sample to be collectod 24 hours
of more afier collection of 157 sample.

Each stool sample must be suffictent in guantity fat feast 8 grama, or half an aduwit thumb, or haif the containet), sealed in separate
containers, labeted with the AFP case name, case 1D number, and colleciion date.

Samplos to be maintalned COLD in spocimon carmrior with 4 Icepacks at <8°C fmmodiataly after colloction and until arrival at IPH,
‘Dhaka, icepacks to be changed every 24 hours,

FOR LABORATORY USE ONLY
CONDITION OF SPECIMENS Sufficient
Colg? Muist? Quantity? Leakags? Result

Speciman 1: YES__ NO. YES _ NO ¥ES __ NO YES__ NO
Spegimen 2 YES___ NO___ ¥YES_ NOQ___  YES___NO YES___ NO

f !
Parson defivenng specimen Designation Slgnalure Diate

I {
Pamsan recaiing spetiman Dazigration Siynalure Oate

Blagiia bl dwe WHTD Liguiisiini . Mivrades 200
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. Annexure-6
EXPANDED PROGRAMME ON IMMUNIZATION
w 60+ DAY FOLLOW-UP EXAMINATION FORM
(Frease complate gvery item, and use dales aeeormng fo the English system)
PATIENT IDENTIFICATION CASE ID NUMBER: AFP BAN - - - -
Dl triad wade HPFALBICE cordn Wear Comud

LAB ID;
Case name: Father's nams:

DATE OF BIRTH: ! ! Sex: M/ F Raligion: House and Streal address:

I rural; Willacge: Ukikan: Uipazia: Diistrct
I urban: Mahalla: Ward # Municipality ar City Corp DHstrict)
BACHGROUND INFORMATION
DATE OF PARALYSIS ONSET: ! ! Crate of ariginal investigation: ! !
FOLLOW-UP DATA
1. Was 5 B0+ Day Follow-Lip Exam performed? YES MO

IF NG, 2. Why wasn't a 60+ Day foliow-up examination done? {Cirdle ona)

£ Palient died with dete of death '} / B. Patisnt lost to follow-up C Othar
[FYES, give the date of the B0+ Day Fallow-Up Examination, f
dd mm vy

3, Is paralysis slifl presant? YES NO W NG, fump o pumbear 8,
4. 15 tho paralysis asymmetnc? YES NG
5. Is it flaccid (foppy)? YES NG
i. 15 thare normal zensallon™ YES NO

7. Aszeszment of muscie power, (Check Tollowing muscle groups for strenglh (put approprate code number under Bt & LT
columns)

Codes: 0-5 STRENGTH Rt | Lt | STRENGTH Rt Lt
G=Ma muscle contraction | Flex wrist Flex hip
1= Raraly deteclable contraction Extond wrist Extend hip
2= Achive movement, not agamst gravity Flex elbow Flex knae |
3 =Maovement agalnst gravity ohly | Exiend albow Extend knee |
4= Movemanl vs. gravily+ mild resistanca | Flex ghawildar Fiax ankie
B=Movement va full resistance (MORMAL ) Extand shoulder Exiend anide
| Hand Grip
8. Site of muscls wasting at follow-up examination (mak sl that apoiyd _
Right Arm Right Lag) Lefi Arm Lefi Leg Cithier

9, |Fadditional cage finding andior outbreak responss (mmunization was “panding” at the time you submitted the AFP Cass
Investioation Ferm for Acule Flaooid Paralysis (AFR)

& Was additicnal case finding done? YES __ MO
M YES. were any addilional AFF casas identified? YES /10
[T YES, how many?
b. Was oultreak respanse immunlzation done®™ YES MO I YES, how many children were vaccinatod?
Addiional commeants:
Suspected diagnosis:
Clinizal Investigator Nama: Deslgnation Signalisru:
Reporfed by
Mams Designahon Signature Date

Syt by WHEL Lipdarsd, Jainumny 5024

i
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Annexure-7

Expanded Programme on Immunization
Epidemiclogical and Clinical Investigation of Potentially Compatible Polio Cases
(Additicnal information on cases thal may be referred (o Expert Review Committee for Classification—
information showld be collacted as early as possible after AFP case investigation it 2 adeqguate stools
were ol coffecied within 14 days of paralysis ansei)

Investigator's name. Designation. Date of investigation f i -
Case |.D: EPID# Lab # {if available)

Mame of the case: Age at onset Religion:

Address: Mame of Father/{Guardian): Village:

Union/\Ward: Upazila/Mun./CC: District:

Initial Investigation / 60+ day follow-up findings (if applicable):

Date of onset ! ! Date of Initial Investigation f f

Site of paralysis (circle). Right Arm/Left Arm Right Leg/Left Leg  Other (specify)

Paralysis identified by {clrcle). Mother's history only/Physician’s report/Investigation

Laboratory Resulis (circle). Stool 1-P1/P2/P3  Wild/Vaccine NPEV Negative Pending
Stoal 2- PU/P2/IP3 WildVaccine NPEV Negative Pending

if potenitally compalible case invesiigahon is done 60 days or more after paralysis onsetl:
Residual weakness (at b0+ days):  Yes/No/NA (clrcie) IT NA, Dled/Lost to Follow-up/ (clrcle)

Epidemiologic data: (conduct a5 soon as possible)
Areg type: (circle) Rural/Peri-urban/ Urban Char/HaorHilly/Plain Land
Within 20 km of national border? Yes/No

Routne EF stalus i ward:
Review EPI registration book for period 7-18 menths ago MNo. newboms: Mo, QPV3:

NID sialus in ward.
Heview NID tally forms for ward from previous 2 years

NIDs#__ ° Dates: Target Reached
NIDs# . Dates: Target Reached;
NiDs# - Dates: Target. Reached:
NiDs# - Dates: Target: Reached:

AFP Surveilfance status in upezila/distnct

Case Clustering past 12 m in Upazila (consider municipality as part of sadar upazila):
No. of AFP cases Mo of compatible cases

- In neighboring upazilas?

Mo. of AFFP cases Mo of compatible cases
Mo. of AFP cases No. of compatible cases
MNoD. of AFP cases Mo, of compatible cases
Mo, of AFP cases Mo. of compatible cases
Mo, Of AFP cases Mo. of compatible cases

Qooon

MNote: Attach map of the districl showing all AFP cases in past 12 months indicating month of paralysis
onset and which ones are compatible.

_ — =
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Annexure-7

Expanded AFP Case Clinical Investigation
{Conduct a5 s00n a5 possibie)
Case name: EPID No.

History of Present lliness

Difficulty swallowing? Yes/Na  Difficutty In urinating? YesiNo  Difficulty In defecation? Yes/No

It yes, describe:

Histary of injection during week before paralysis anset? Yes/No
If yes, date and bodily location.

Past Medical History:

Has patient suffered from any of the following illnesses or disorders?

lliness Yes|Nal  lllness  [YES| No liness YES|NO liness ¥Yes | No
Arthritis Cerebral Palsy Headaches Orthopedic problem
Back probiem Epilepsy Hearing lozs Rheumatic fever
Birih defect Fainting imjury {serious) Tinnitus (ringing ear)
Cancerfiumor Falls (sefious) Leukemia/lymphoma; Tuberculosis/FPoil's
|

IF ANY ANSWERED YES, OR OTHER SIGNIFICANT PMH, PLEASE GIVE DATES AND EXPLAIN

Medications and dose before paralysis onset
Allergies:

Physical Examination Findings:

Level of Consciousness (circle). Alert/Lethargic//Comatose-non responsive

Vital Signs: T P BP / RR: Welght: Helght

Mutritional Status: Good/Falr/Poor/Very Poor

Skin:

HEENT:

Head (e.q., bruises, laceration, swelling).

Eyes: Conjunctiva: Size of pupils (mm) R L Reactive to light? Yes/Na

Phetaphobla?: Yes/MNo
Ears: Hearlng Intact? Yes/MNo
Neck: (circle one) supple or stiff

Lymph Nodes: (check if abnormal and describe)
Submandibular ___: Cervical: Supra/Subclavicular Axillary- Inguinal:

178
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Annexure-7

Case name: EPID #:

Spine: Scollosls? Yes/No Mass? Yes/No Other deformity? Yes/No  Bony tendemess: Yes/No
If any yes. describe:

Chest- Resonant? Yes/Mo Clear? Yes/MNo

Describe any abnormaiity:

Heart: Reguiarrhythm? Yes/No  Murmur? Yes/No Other Abnormallty: Yes/No

Describe any abnormallty N o -

Abdemen: Soft Yes/No  Tender? Yes/MNo IMazses? Yes/No Hepaiomegaly? Yes/No
Splenomegaly: Yes/No

Describe any abnormality:

Musculo-skeletal: Any Joint deformities? Yes/No  Joint fenderness? Yes/MNo
Describe any abnormality;

Range of Motion-ROM Circumference
(F=Full, P=Part. N=None) (in mm)
ROM R | Lt ROom Rt Lt | Circumference Ft Lt
Hands Hips Arm at bicep
Vrisis Knees Forearm
Elbows Ankles Mid-thigh
Shoulders Toes Mid-calf

Brudzinski's Slgn: Yes/No (with patlent supine, passive flexlon of neck causes legs to rise; ralsing of
One leg causes contra-laieral leg to rise)
Kemlg's slgn. Yes/No  (with patlent suplne, flex thigh agalnst hip at fight angle; then try to extend
Leg/calf — positive sign ks when you can't extend leg)
Neurological:

Eyes: Tonic (constant) deviation? Yes/No Nystagmus? Yes/No
If yes. describe:

Cranlal nerves (v s if normal: "X If abnormal, and describes)

I:  Oifactory — Have patlent smell something distinctive with each nostril

I Optic —Puplls equal and equally reactive 1o llght? Visual fields Intact by confrontation?

I, IV, VI ____ Oculomotor, Trochlear, Abducens. Extra-ocular eye movements In 6 directions
V. Trgeminal (V1, V2, V3): Clench teeth; sensatlon on upper, middie, lower face; corneal reflex
VI Faclal Ralse eyebrows, shut eyes so you can't open; smile; puff out cheeks

VIt Acoustic: hearing;

B X Glossopharyngeal, Vagus: Hoarse or nasal volce; palaie upward with "an”; gag reflex
Xl ___ 5plinal accessory: Trapezlus m. atrophy; shrug shoulders, tum head agalnst reslstance
A Hypoglessal stick out tongue, move from slde to side; also look for tongue fasclculation;

Describe any abnormalities:

Sirength: check following MUSCIE groups 1or Strengin

Codes: 0-5 STRENGTH Rt | Lt STRENGTH Rt | Lt

0= Mo muscle contraction Flex wrist Flex hip

1= Barely deteclable contraction Extend wrisi Extend hip

2= Active movement, not against gravity Flex elbow Flex knee

| 3= Movement against gravity only Extend elbow Extend knee

‘4= Movement vs_ gravity+ mild resistance | Flex shoulder Flex ankle

5= Movement vs. full resistance (NORMAL) | Extend shoulder Extend ankle

Hand Grip




Annexure-7

Case name: EPID #:

Sensation: Check pin-prick/soft touch on bilateral face, upper, mid, lower thorax/abdomen and back,
upper arm, foream, hand, upper and lower leg, foot;
Check position sense on hilateral fingers and toes

Is sensation normal? Yes/No
Describle any abnormalities:

Reflexes: (0-4+) 0 = Noresponse
1+ = somewhatdiminished; low normal
2+ = Average; normal
3+ = Brisker than average; possibly but not necessarily
Indicative of disease
Planter Reflex . 4+ = Very brisk; hyperactive
{Flexor/Extensor/Eauivocal)
Cerebeliar.
Romberg: Positive/Neg Finger-Nose: OK/Poor Heel-knee-shin: OK/Poor  RAM:OK/Poor

if abnormal, describe:

Development milestones {neck raising, grab objects-6m; pincer grasp, crawl-Sm; stand-12m; talk 2-3
y) Appropriate for age? Nes/No

If Mo, describe:

Other;

Laboratory Tests (list whatever available and write date collected next to entry; attach documents]:

Hematoiogy: WBL: Diff: Heb: HCT: Platelets:

Chemistry: Sodium Potassium Chloride coz GLC
BUN: _ Creatinine:

Urine: Sugar Routine Examination

Stool:

CSF;. Biochemical Microscopic

Serology:

Special tests {if done, give dates and results; attach photocopies of reports)
X-rays :

Ultrasound

CT/MRIE:

EMG/NCV

Other:

Diagnosis:

Signature of the Investigator Date 7 I
send copy to WHO-EPI, CS and keep one copy for your file

180 . .
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o Annexure-9
EXPANDED PROGRAMME ON IMMUNIZATION
SUSPECTED MEASLES CASE INVESTIGATION FORM
{Flease complete avery item, and use dates according o the English System)
OUTBREAK ID; MSL BAN- - . *
Detned e - UpeiMundCC codo - Ongol Yoor:  Ouibrook #
BACKGROUND INFORMATION Is this INDEX CASE: Yes No
Dt local person was notied. 1) ! Meme of person notifying.
Date of invastigation. ! ' Cresignation/Addrass:
Mame of keaith faoility: Type of Health Faciity: GOB _ Maon GOB_
Dateof visit fadmission: /¢ Medical record # -
PATIENT IDENTIFICATION CASE ID: MSL BAN- - - -
Cewincd codge »  Upe/MumiGC gode » Onset Yoo  Cose £
Patient's Mame: Father s/Guardian's Name; LConlact Number;
Diates of Birth: ! ! QR Age: Sew: (M [IF  Housé & Strest Address
If Rural: Yillzge: Union: Upazila: Distrigt:
I Urban: Mahalia: Ward # Zano: Municigating/Co! [istrict:
CLINICAL INFORMATION
1. Faver? Clves O

Na Date of onset of fever- __ /

2. Banarplized maculopapular rash?  [Yes [0 Dats oFchact ofrmsh: /.

No —

ADDITIONAL CLINICAL INFORMATION

1. Cough? [O¥en Mo | 2. Coryza? [I¥es [INo | 3. Conjunciiviiz? [¥es [No
4, Joint pain {arthralgia or artnnitis)?  [lYes [INo 4a T Yes, which [aint's (note
all}:

& Lymph node swalling (Lymonadenopatiny)? TlYes [TiNo 4a |l Yes, whens (mark all (el apoficabie):
5a. Sub-occipltal? [Jyes [No Eb, Past aunoular? [[JYes [Na | 5g, Gervical? [Wes [InNo

6. Pregnant (when applicabla)? [(Tves: Mo CJUnknown J G, T ves, dusation in wesks
VACCINATION HISTORY
MNumber of doses -
Type of Vaccing ___ Routine 7 . D?te u-f:nalrst do]sa
By Card By History doimmiyyyy
rAR
Maasles
MMR
TRAVEL HISTORY

Oid 1he case lravel outside histher village! mabaia duning the 30 days before or within 7 days after rash onset OF any person
visited the house/y|lage/cammunity af the case under inveslgatian fram an area’community of mcan! maasies/rubella ransmission

during 30 days prior to ragh onsat?? YES _ NG Unknown . WYES, period of travel: ! ! [+ ! !
Place of travel: House and Strest address (iF known} __ VillagehMshalia:
Uinion/wWard: UpazitaMunifCC: Crstrict:
SPECIMEN COLLECTION
' Tao be completed at NPML, IPH, Dhaka
Specimon Date collected Data sent to NPML Dato ?1“;':::“ a Spocimen Code
Serum (1% contact-28 days [ o . I 1
|_of rash onsal) : ! ! A ! f { {
DBS {19 conipct-28 days of
[reshonsely £ | — ! ! ! !
Urlne {within 5 days of
rash amset) / { | ! | |
| Nasopharyngeal swab
| Iwithin 6 days of rash onsel) ! 1 / ! ! !
{@fter collacting specimen{s), send this form and speciman(s) to HSO, Signaturs of MT-Lab ata 1]
Case Investgated by Daslaratian: Shgnaturs: Data:
Raporl sent by Desgpnabion: Signalure: [Crater:
Sipported Dy WHD, Udited Saay 2023

182 H_N




Annexure-92
FOR LABORATORY USE ONLY
SPECIMEN CONDITION
Specimen Cold? Suffichont Leakage? Turbid? Desiccated?
Quantity?
Senurm (dYea (ke Clves [INe | [ves [No (dves [INo [I¥es (Mo
Bl P e B S kit 0 B o il L M, o e T ) B b S
DBS Oves ke Clyes CiNo: | Cles CiNo Clves CNo [ves TMo
Urine [Oves [CIHa [CIYes [CIno [CIves Mo [Ies [JNo [(Ives Mo
Masophanmosal swab Oves [Ono Oves OOne | OYes [ONo [IYes [(INo [O¥ee ko
LABORATORY RESLULT
Speciman Tesl Result Date of Resull
Serm {Igh) for Measles E]F'cml.rue ENEEEIIW‘E [Equivocal [:|F'ar1=:|ir:g Mot festad [
Serum (lgh) for Rutsia [:IFumltva I:ENugnh-.rer CIEguivacal I:IF'mndjr:g [CINot tmstag / 4/
DBS (IgM) for Measles DPOS1WE I:[Nggﬂhve DEq-ulml EIPar'rdlr:g I:IN-aI testad roog
DBS (Ight) for Rubeliz DF-D‘SIIWE CIMegafive DEqulvunal DFHndlng DNI:II fastan ’ /
_ ____Meoasles Virus isolatlon
Urine [(JFesitive [CONagativis Oranding [CIkot testad J i
Nasopharyngea| swab ClPositive  [CNegallve CFending  [INot lestad '
Cral Fluid CIPaositive  [IMegative CIPending  [[INot tastad I
Genatype of Measles Virs; I '
Rubella Virus Isolation
Uririe [OPositive  [Negative CPending  [CINot tested I
Masopharyngeal swab Ofositve  TNegative DPandimg CNot testag / /
Cral Fluid OPositive [TNegative ClPending  [INat testad ; ;
Genotype of Rubsela Vimus: ; ¢
Name of parson dellvering speciman: Designation: Signature: Data:
Mame of person recsiving specimen: Designation: _ _Shgnature: Date:
FINAL CLASSIFICATION

[_] ciinically Compatibls Measies || Laboratory confirmed Meastes || Epidemiciogically canfirmed Measies
[ ] ciinically Gompatible Rubelia || Labaratory confirmed Rubslla || Epidemiclogically eonfirmed Rubslia

El Miscarded
SOURCE OF INFECTION

[l Endeamic |:I Imported Dlmpaﬁmiamd [___J Linknawn
ADDITIO COM

FOLLOW UP INFORMATION
1.  Did the case Followed-up 30 days after rash onsal? [ ¥Yes [[INe
2 Iz or was hem any complicalion a2 a resull of Measles infectlon? [] Yas [INe
3. T ¥es, what (mark all that apply)? [ ARl [ Diarrfiosa [ Otitis media ] Malnutrtion ] Encephalitls
[ Others (Specify):
4 Qutcome of the case: [ Alve [ Died

Fpported by WHED . Lipdated Janarny 2023




e L ST e M il S s AT e lcfibe Bl Eeiliokd M BiEwileln
foeayyg supaoe s pue ssje yougse opoads ey jouoje roges o) sdipy uegeridod jo dmyesg oBe vo ey 2

| e it el B0 el T G St (e i il ) L) BATOe o el 0TS A Vg il T & ipla ‘
[z vaaag) Traog 18)] AU W) PARETDR B PRGNS SESTE PRy (e ueasd @) g oo sepsTen aaey Apuesaad oum (D e ded 68} srosied G @ 0 $EIRg L IEEION ‘
Pl o2 =< . |
iy (1 = < _
e 40 - 40
= |
EmEIL AL FL |
il B - Of §
saB8, ¢} - 4} _
1 PR a
BiEOLE -2
shakg - €
SHFALF - |
B € - el % &
awaj, 1= - SIS §
kel % > .
RUINOIY § =
(%) bk e lajlig Liwsle lllia 1issle lejllg i "
Bl q| S8 kb (ie)) ieihe Bllalis) BHof () [0de Bfp 15l lle [ba] Brifz () liimile belfl BUS [2q] LRIl licle o
() SEtquny wami ey Jaguny e Ajje L faquuny Wiy Ajjey 18nLWwnL
R (Dleseasip (8) uogeuraen v Anaif-aty o
u Sajsusil ﬂ_.___.__.m-._ sunsiad O IO R SOjSEDLL JFaLgas suosisd SO Jaguing UG EUIZIEA SH]SEDL LA SUOR8 |0 JBOLUnN
Sl Shelalijalee A ARl il
vl i
ine G SN ANS FATRE Y T S LT T
S 4l yeasqing

lelttcTon, (jolls) 3 dellblelio eE08 10
yoleag ase) sa|sea|y ‘uonebiysaau) yeaiqngQ

OT-=4NXsuLy | WD isajSEdly - n—q .



o0 Ag Adiynw £ Ag

papip £ = vepepndod gy Jad (sieed g-g) s1w yoene oypeds sby "a|dwexs 10) Sma)o) sE pajejnoen 5| ejes yoene sypads afiy 2
suGponysw ay) jad se Ul siaquunu ppy | Wio4 Wwol) Ueye) s| dnotb afie yoea ul uoneindod *| sajop
a 0 i 5] [e10L
sieaf gz = < 9
siead g1 - GL S
sieaf p) - 01 14
sieakg-5 £
sieal p- | r4
jeak | > !
(r) sasea (<) uoneuDIERA (3) uoneuIDoEA (@)
oL b T A EL e dnoib abe ay) )
|seajy Ssa|seall Jnoyum sajseaLl yim dnoub aby |‘oN MmOy
ajel jyoene syioads aby ul uone|ndod
Jo Jaquinpy suosiad jo Jaquinp suosiad jo Jaguinpy {01
_ daquinn gl yesaqing iplepp juolun
| epzedn
. J2aas1g
sisAjeue ejep sa|sealy :uonebiysaau] yeaiqing
Z wio4 :sajseap \

__ I T-24nxauliy



B ——— —

Annexure-12
EXPANDED PROGRAMME ON IMMUNIZATION

CONGENITAL RUBELLA SYNDROME (CRS) CASE INVESTIGATION FORM
(Flease complete svery ifem, dnd use dales sccording o the English system)

BACKGROUND INFORMATION Lab ND-
DATE FOCAL PERSON WAS NOTIFIED: __ /1 NAME OF PERSON CRIGINALLY NOTIFYING:
DATE OF INVESTIGATION: [/ Designation/Address:
Kame of Health Fagilify.....o i i Date of visifadmission................ Medical Record ..o,
PATIENT IDENTIFICATION CASE ID NUMBER: BAN - - - -
Canibie cocks UMEDMTNAGE el Yani. Caisbia ¥
Case name: Fathers nama: Mother's Namae:
DATE OF BIRTH: { f Smc M F (circis as appropriale) Relglan:

House and Strool Address:

Wilage/Mahalla: Uvigen: Ward #:

Upazila/MuniCC: District Cantact Numbar (if any):

CLINICAL INFORMATION (Tick as appropriate)

Group (a}

1. Congenital Heart Disease Cves [lMa

IF*¥YES" which of the followings {please Tick as approprste). [(IPDA [CveD CICcHD OPs [0thers (Specifyj———
2 Cataract [ves [Me 3, Congenital Glaucams [O¥es [INa

4., Plgmentary retinopathy C¥es CMa 5. Hearng Impalrment Cl¥es TiNo

GI'ﬁUE ‘bl

1, Burpura Oves [ho 2. Spleanomegaly [Oes CINa

3, Micracephaly O ¥es CINe 4. Mental retardation Cves ClNe

5, Meningoencaphaliis COves [ONe 6. Radiclucent bana digsease  [Jves [No

7. Jaundice {within 24 nours after birth)  []¥es [INo

. Dther abnormalities C¥es [ONa iIF yes, describe — e
Birth weighl(i) ———— U died, digta of death——————

MATERMAL HISTORY

Mathers age No of previous pregnancies:

Vecoinated against rubella (ves Clna Ifyes date —-—f——=—i—

Marulopapular rash lliness with faver CIves [INa If yes write menth during pragnanay—-

If yes, was rubelia laboratory confirmed. [Jves [JNo
Exposed during pregnancy lo any person with maculopapular resh lliness with fever: YesiNa  |f yes wits manfi——

VACCINATION HISTORY OF THE CASE

Vaccinated agalnst rubelia; [Cyes [ONo [fyor date -« eifee-
LABORATORY TEST ON INFANT
Specimen Date of collection Date sent to NPHL Date Received at NPML, IPH, Dhaka
Blood (1ml) / / J I / i
Rubella IgM testresult  Positive/MegeliverEquivocal/Mot tested  Date of resull | ——f————
Other lab test results (1T any) Date of resull @ ——f—-—
Case nvestigaled by: Designation: Signature; Diate:
Report sant by Dasignation: Sigrature; Date:

Tttt iy WL ey N
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Annexure-12

Send completed forms with blood specimens to the National Polio& Measles Laboratory, Institute of Public Health,
Dhaka so that they arrive within 48 hours after the time of specimen collection. I there is no blood specimen, send
form to EFI HQ, Mohakhati, Dhaka; send copy to the civil surgeon and to tha SMO.

OR 4] SE ONLY
SPECIMEN CONDITION (Flease Tick as appropriate)
Speeimen Cold? Sufficient Leakage? Turbid? Desiceated?
Quantity ?
Serum [(Oves Mo Cves o CTres Mo [Tves [iNe Myes (Mo
Name of person dellvering spacimean: Designation: Slgnature: Dale:
Mame of parson receiving specimean: Designation: Signature: Date:

CRS cases should be Investigated, and 1 blood specimens should be collected as soon as possible. Specimen
must be sufficient in quantity (at least 1 ml) must be sealed in separate specimen containers, labeled with the CRS
case name, case |0 number, and date of collection, and maintained COLD in a specimen carrier with ice packs at
<3°C beginning immediately after collection and until arrival at IPH. Dhaka. lce packs should be changed every 24
hours,

FINAL CLASSIFICATION

O Clinlcally confirmead CRS

O Labotatory confirmed CRS

[0 Congental rubelia infection (CRI)

COMMENTS:

Eppmrn] by WO Sdeyrery 2313
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Annexure-13
EXPANDED PROGRAMME ON IMMUNIZATION

NEONATAL TETANUS CASE INVESTIGATION FORM
(Please complete every ftem, and use dates according to the English system)

DATE FOCAL PERSON WASNOTIFIED: |/ NAME OF PERSON NGTIFYING:

DATE OF INVESTIGATION: e Designation/Address:

L PATIENT IDENTIFICATION CASE ID NUMBER: NT BAN - - - -

Distnict cpog - UpediuniCC code - Onsst Year-  Case #

INDEX CASE? YES NO

Case rang! Father's rnamea: Mother's namie:

DATE OF BIRTH: ! ! SesM_ O F - House and Street address:

If rural; Village: Linion; Upazila ; District

[f urbian; Mahalla: Ward & Mumnicipality or City Corpe Diatnct:

ll. CLINICAL INFORMATION

1. What was the haby's age when he/she became sick? DAYS Date of tetanus onset ) {

2 Was the baby ahle o suck milk and ary duning the first 2 days of ife? YES ]

3. Did the baby's entire body become siff when sick? YES i)

A4 Was the baty able i suck milk while sick? YES o]

Il the answer o #1 s NOT between 3 and 28 days, OR If the answers 1o eithar 82 or #3 are "NO° , OR i the answer to 44 |5
¥ES, it s nol necessary o complste the res| of this formy, give suspected disgnosis:

5. 0id the baby have convulsions after becoming stifff YES _ NO
& Oid the baby have fever when stiff? YES MO
7 Did the baby de? YES __ NO_ IFYES DATECFDEATH L ¢
I INFANT CARE
1 Where was the haby bom?  Hospialialinig: Home Other _ (Where:
2. Whao out the umbilical cord? Dogtor Murss FiwY _ Dal  Relatvelfriend  Other
designation
A Whnat was used 1o cul the cord? Wiood _ Shaving blade _ Stenla biada __ Other (specify)
4 Was a defivery kit used to deliver the baby? YES  NO_ LNKNOWN
5. Was the child seen at a health fasility? YES O NQO_ UNKNOWN
Il yes, which? Date of Vislt / Admission: /| Medmal Record #:
IV, MOTHER'S VACCINATION HISTORY
1 Was mother ever vaccinated against tetanus? YES NGO
If YES, Mo, doses Mo dosss Actual ol

2. Moo of valid TT/Td doses received!
3. Date of tael valid TTITd dose! ! ! !

2 Mumbar of visis for Anlenatal Cheakup during the pregnancy

V. CASE RESPONSE
1. Was & case response conductsd? YES____NO
IF YES, 2a Ware any additions| NT casas (alve of desd) In the past 12 months Idantified? YES _ NO_
M IFYES, How many?
da. Was the mother given TT/Td vaccine afler delection of NT in her baby? YES __ NO____
b IF NO, wihy not?
Fill up the worksheef on the back of the form, and then complote the following:
4. How many toial women 1545 years old were screenad’
5 How many total women 15-4% years old wers siigihie for Td1 + Td27
&. How many total women were vaotinated with Td?

Cliniczal Investigator Nams: Designation: Phone:
Repiirtad by:

Marme Designation Sigriature Data
Phone nmumbar:

Supparrad iy WHDL Lipdatod: Jarmany 2004
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Dateof CRI: / /
Please send copy of completed investigation form to SIMO and EPY HQ, Mohakhali, Dhaka
Woerksheel for Neanatal Tetanus Case Response

Instructions:

1. Visgit il the houwsaholds of the concem sub-blook 1o find & women aged between 15-48 years sligible for Td as pac Td-5
doses gchedule. Explain that a baby of ona of fhair neighbors died! became sick from neonalial tetanus, and that ey should
be vaccinated so that both they and thair fulure babies will be protscted against this dissasa.

2. If some of those aligibls women who were not vaccinated on the day of Case Response Immunization (CRI),
sncourage tham to attend tha next routing EPI session. Bs sure to Isll any woman receiving her first Td dose that sha
mus! recelve a sacond dosa soon after a maonth o be protecied against tetanus.

3, Enaura CRI &t the sub-block of NT case within T days of notification, record as date of CRI on top bex of the form and send
the same to dats unit. Conhnue SR in remaiming sub-blocksiurtan manalis to cover the entire ward (within & month of

notification)
Wumber of 15-49 Mumbear of Number of 15-48 y=ar old women elfigible for Total numbar of
yisar old women thege women Wineman
in housetisld aligible for Td Tl Td2 Td3 Teld TdS vaceinalsd wilh
Hou=zehold this-day Td
INDEX
TOTALS
Answer lo Oussticn V.4 Angweer to Gusstion V.S Argwar b Quastion V8
Mone Tid1 Immediataly
Tt T2 1 manth ar more after Td1
Td2 T3 & months or more alter Td2
Td3 T4 1 yaar or more afler Td3
To4 Tds 1 yaar or more fter Tdd
Tdb MNone Fully protected

Supportad Dp WHDL Winoata danpary e
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Annexure-14

EXPANDED PROGRAMME ON IMMUNIZATION
ACUTE ENCEPHALITIS SYNDROME (AES) CARE INVESTIGATION FORM

Cane EMID Number: AES— BAN- - - -

& b Viagry TRiied Lisike Ui Ml L0 Disle - et Tt Ui Sl Py ok | e e

A BEPORTING TNFORMATION:
DATE FIMCAL PERSON NOTIFIGD__ ¢ falr i SN R PERSON NOYTTFY D
DATE (F MWW ERTIRATHIN (il rrremi vy Dlesdgnming | Addvess

B TSI AL TNFORENLA TIERN:

Maisgibtnl fiine: it of ackisi i Vet mann i Mhedical svaiid biiikser!

Fnpasts v nbnbesliin Uithige Lpleuse spogifek! ¢ bl

C: PATIEN U INFORMATION:

Putlin poiie I Cleinndban's Mume PLielagbssey;
Badeolmeily, 0 0 wldimimyy) Age  Yamw _ Muoihs T S 11 _ Funale
P sipasinn urtmart Wlsihike Mis Trikald Munirhal
Flenssis Sl sl Villege! Maholla Limiene Zeme (00
Wand | bl CC Wi : Mhenee:
ALITES SYNDROME CASE DEFINITION'
Lo Avtile ot ol Tever O Vs O me Date o 195 i 3 = S S BN - T
1 Alierod mendal skaivs {eome lahargy, conlesin iglimion b O Yes 1 Mu
1 bk dinset sebeures (e luding simple Gl weidieey O wies O mu
= S81L:M% AMND E‘F.\'II'T‘.‘L\'IH-:
{eheck afl that applv) Mamiul Statimz (Pek WENT appragedarne anml ol ik AN T appeopriite ane)
O Pever [ T O mepemial
T Seirumes O mile ©uidimed o st i At O st Abownal jone
L flembiches U Modormse Lelbnrgic’ Doonmsed mmponse u Mo Abnmmnl puilMowmenin
[ Severe! Coma’ Ltconssime [ Auvese Prrulywin’ Limb wiealiness
i+ INEEATION HISTORY:
s the pramml ever iecsvid Jllp:m."q.' wehepualata § XE b vinssien T Oves E ma D 1 nlinwwn
1 Yo, Mumla of doscs mooomvpl Fime of Tast JF immomardivn Vil vy e

L TRAVEL HISTORY:

Thd the pacend trvvel samids of lusther honse dnenee i the 2 weeks befure sympmem nosec” u AT l_| Mo u U nlmawn

W Trmvetsad onpde st e Slistoet, wheene; Dhsmee Dvision Coamiry {1 ocher tham Hénglidoihy
)
Ladpmrnmary Test Porformed pmarl sl o apmpdy Remdlt (17 porformid, cater pesulis)
AT whine bl coils A Yer O He
CA] prolim ¥ L1 Hn
CEF plsjc oo O ¥es O MNe
USF Cliwm stibn | veg (WHT
C5F et O¥ee O M
T it onffaenze s A¥ee [l Mo [ Megatve ] Pmigive
Fivepttrannu rrumanioe O Yo O Wi O] Megativi [ Pusaigiswg
N ing rld anamdngidiode T ¥es O Ha (N Megaiive [T Pz PATDTTTLRTTT IS A AR e ol ol || N ELL il il ol e
Lol § A¥ex CIHn C1 Megalovw | T Pissbilve
O 1 Sireprescocciy O ¥en O Hn O Mty | O Fosinivee
Watara 101 | ¥eg I M Il Meganve: | [ Poainee
Oiher Yrpesigatams Sfvae o i

b apr dedl i il SRS Cimdienlly, b cmie of Adite |-|||-|.T|I|||=|ri|.- Symbriapse 4 4 FS) b b us s [rersn al gy ape, by wny glug!uphlpll ng]rm. & amy Plnse sl year
with the axnte pnsar of fover ond & clange i menend st |yl aympeoana seh oecondbsion, drasnentmgn, o, aimiley ok A SEY O ney onser el gk
[oxeluding aiepple feliike pereure}

A Thild & wnemphy fe o fears el wlwner oy fTaeling o fever-amd simgle gereralizod sefzure .Iu-.m'r.w =I5 mummsides with redovery of convetounnesy e A mmrlew
Higppovied it WHIO Upiaalugt Jamsary 5024
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Annexure-14
LESPECIMEN COLLECTION ANIV TRANSPORTA TTON o JE LAR, IETHTR
" ] Calleztod (Pur | Dutc Dhate recelved : Londd? Wl Leakage™
Spechmen Type e ik C af Lul Lab Cedu N | aebepman? ¥y
Corehrospinn i oCSF: | OYee | OMNa | 0 ¢ | 0+ e (o
Sprnim’ My | O | | b f

Jr OTOOME AT HOSPEEAL: (frmeddotely folfpwing even Ghe divchnege deuth othar evenes Bhe DR INIRES Abscoeded @ic,)

End vhar pament swrvivee or dis? O Sursivod CF v O3 bt gpeieweon vy

Dt ol ibwchorges or deaili? ! dlatmmain

Ripbesdigmiiond lay Dhiaipnaiion Signutie Dl
Mepiir senl iy Dt igimigisnii miznitlie Ekale

K LABDRATORY RESULTS FOR JE COMFLIRMA TION:

JE lgM ELISA: CS5F I] ¥ea 1] Mo Ll Segathey CLe positlve [ Hepmivical
i'ﬁ‘EE\SLE'I:.‘::n O v O ma O Negaiive O JE pesitive O DEN posliivi C Egjulyiscal
Nipah fgM , ? o ! .

Ow Om O~ O g ! 0 DN peosddty, D Eeuivacal
ELISA: Serum ey 10 egniive pasitive = '] wuiv
Ly FOLLOW-LU'P & MONTHS AFTER OMSET OF TLLNESS (Laboradory Confirmed JE cose onlys

GFS Loeatlan of Leb, Conflirm JE eike fresddense):

Latbude: Larngdiinle: Aceuruey (<5 mjz

Wan thie ptient followed upy & menths afler e omsetof ifeess? T Ves O wa

NG, Wiy wann 07 Pubiencdicd with dateafdemth:  F 7 alidiwmend _ Putrew) bost o Toblovw-up
If VES, lite of forllesw-ig! ¥ ! fefufman iall

Doy a'bie have any disabitiy ar sequeli resaltlng from this lnes” T Yer T Mo T Unkniwe

WY ES, what type fofwek alf s agpdvl: T Weaknessd parabyeis T Seleures O Movement disorder
L dxher s bilioy sesguetae (specity i

Fuellussad g by Dealgimtiom Sipnsuze- (L HTH

Rpam senl by I ot St e

M: Finul Classificution (Clheck one ox rigneE):

O Laboratory-confirmed JE

[ Prabutsle JT

O AES —uslotiwa

O AES —ather sent oxpcifi ofier gadiie:
O Labornptsry-confirmed Bacterinl Menisgifis (e e Sadogent
[T Prolible Becterial Menbigitis
L Lsleorstory-confirmed Dengue

O Laboratory-confirmed Sipah

L AT (1 the profereid amigle Ui Nermin saigie f B pailp i iy
Supdgeded by WD Dlgdlalaet Ml e 035
S —— - o o




DIPTHERIA CASE INVESTIGATION FORM Annexure-15

Case ID: DIP BAN - - - -

District Code - Upz/Mun/CCCode - OnsetYear - Cased
I.CASE IDENTIFICATION/ DEMOGRAPHIC DETAILS
Patient name; Father's name: Ethimicity: Guardian’s Mobile Mo:
I e ] Bengali _ 1 Tribal & national
— Mon-Mational L ~
Date of birth: IF date of birth unavailable, please indicate age in monthor
S S S years:
Age: Year/s: Manth/s:
Qceupation: Sex: || Male Famala [f Female ot Child Bearing Age, Pregnancy Status;
_ Pregnant L Non-Pregnant
if Rural: Ward: Upazila: Digtrict:
Willago: Lindan:
‘tf Unban: Ward: Bl Municipality /City Corporation; |
Mahalla: Zone:
school name, if applicable:
Date of examination: / /
[dd/mm/yy)
I VITALS:
Heart rato: Respiratory Rate: Temp:
BP: Og saturation: ANPLL

Ill. BACKGROUND INFORMATION:

1. Number of Diphtheria containing
vaccine doseas receivad
(DPT/Pentavalent/Td)

OZers C1 C2 O3
2. Date of last vaccination (dd/mmyy)

1. Contact with known case of Diphtheria/similar illness within 10 days
prior to iliness: T¥es TNo [ Unknown  If yes, details

| No
Area;

2. Trave! within 14 days from onset of illness: | Yes

C>=4 ifyesfrom [/t [ [

/ / 3. Number of persans living in the household? __
4 Courea el vecdiation informetian: 4. Number ol accompanying care givers treated with antibiotics?
Obycard T by histary 5. Other pecple with similar illnass in the family?

" ¥es || Na  If ves, details
&. AMtended health care facifity in last 10 days: [ Yes
JLYes, date: Mame & Location:

I Na

IV, CLINICAL DETAILS

Sympltoms:

[l Fever

O Sore throat

M Difficulty swallowing
O Difficulty breathing

M Masal regurgitation

0O Bloody nasal discharge

Date onsat of fever and sore throat .[ddfmmfﬂ]:

Signs:
|1 Pseudomembrans

O Gross cervical
lymphadenopathy

|| Chest indrawing

O Fast breathing rate
|| Stridor

neuritis/neuropathy
| Kidney failure

/
Complications: | comorbid conditions:
L Respiratory distress Il Malnutrition
L Shock O hMeasles
C Irregular heart rate M Acute watery
C Peripheral diarrhoea

O HIV suspected
[ Tuberculosis

O Ear discharge O Central cyanasis C Cutaneous necratic suspected
0O Orocling of saliva | | Fast heart rate lesions [ faundice
O Change in voics |'| Decreased capillary refill (=3 5) | [ Other, specify 7 Pregnancy
|| Swollen neck || Weakness O Other, specify
1 Skin uleers | | Lethargy
1 Cther, cpecify O Restlessniess
I'l Other, specify

Name of ho I/ facility: Date of Visit: ! !

spital/ ¥ DA / i Hospital Record No.:

Supported by WHD. Lipdated Januany 2023
=
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V. TREATMENT INFORMATION:

Annexure-15

Administered antibiotic therapy? OYes T No
Type Oral IV/IN Start date End date
Penlcillin
Erythromycin
A_zithmrny_cin
Steroids
Other, specify
1. DAT treatment given: O No d¥es  If No, why DAT was not given; O DAT not available [ Referred
2. Sensitivity tast dene; CMe O Yes [f Yes test rosults: T hypersensitive  no reaction
If hypersensitive, Pre-treatment given: (| No [ Yes  Ifyes, | |antihistamine |stercid || adrenaline |
other, specify
4. Manufacturer of DAT, Batch/Lot No, of DAT
5. Date of DAT administration {dd/mm/yy) / / , Mode of administration: OV OIM
&. Dose administered (units):
7. Side effects of DAT? ONe  OYes. Ifyes, O anaphylaxis O febrile reaction [ other, describe
8, DAT Infusion continued? ONo  J¥Yes
VI. SPECIMEN COLLECTION
Specimen’s collected? [ Yes Mo
Date specimen/s collected: (dd/mm/yy): / ! Date specimen/'s sent to Lab: ! i
Type of sample; Othroat swab O pasal swab T plece of membrane O skinswab
Use of transport media? JAmles C Amies with charcoal O any other, specify
Transported in cold chain (25-87 C)7 LlYes L No
Lab results for C. Diphtheria C Positive O  Undeterminad
Date of results: ! ! C MNegative O Mot processad
Vil. DISCHARGE DETAILS
Date of Discharge e —
Outcome at discharge i
C Climically well and dischargad
|| Death date f /! Cause:
[ | Referred 1o date: ! 4
I Left hospital against medical advics (eg, DOR/DORRA]
M Racoverad with clinical seguela: 7 palatal palsy M neurologic deficit — renal failure T arrhythmia/heaart failure 7 Other,
spocify

Case Investigated by: ===
Name Designotion Signature Date

Report sent by: ! /
Name Designatian Signature Date

Vill. 30 DAY FOLLOW-UP
Date of follow-up:
AFull recovery

71 Death: date of death / ! Cause of death:
JRecovery with clinical sequela: [ palatal palsy Oneuralogic deficit O renal failure
Jarrhythmia/heart failure O Other, specify
Case Followed-up by: 1
Nome Designation Signature Date
Report sent by: ! !
Nome Desighetion Slgnature Oate
Suppionie iy WHOL Undiisg’ Janary 2023 Page 2o0f 2
S —— =
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P Annexure-16

LABORATORY REQUEST FORM (LRF): Suspected DIPTHERIA Case Specimen/s
Lab Code:

Case 1D: DIP BAN - - - -
District Code - Upz/Mun/CC Code - OnsetYear - Case#

Specimen/s collected from: [ index case [l suspected contact

[l suspected case identified during contact tracing {no H/O contact)

Fatient/suspected contact Name: Sax: M/ Fcircle as appropriote)
Date of Birth {dd/mm/yy): f Fi OR Age:  Maon /Yr (clrele as eppropriote) Religion:
Father's/Guardian Name: Mother's Name:

If Rural: Village: Ward; __ Union: Upazila: District:

If Unban: Mahalla: Ward:  Zane:  Municipality/Clty Corparation:

Date of anset of fever and sore throat [de/mm/vyl:
Date of sample callection (dd/mm/fey):

Type of sample (put tick gs appropriote); throat swab [ nasal swab [ piece of membrane [ skin swab

Meaida used to transpart specimen/s; [ Mot used C Amies Ostuart [ Amies with charcoal
O any ather {specify):

Casze selection criteria:

[0 casewith typical signs and symptoms with pseudo-membrang

Contact/s with suspicion of diphtheria

B

M Suspected case (with no H/0 contact with index cose)

] Atypical presentation with no pseudo-membrane but with bull neck or danger <igns
0

Cutaneous Diphtheria

Mame of sender:

Phone number: Email address:
Signature: Date:
LABORATORY RECIEPT
Lab Code:

Case |D: DIP BAN - - - =
District Code - Upz/Mun/CC Code - OnsetYear - Case#

Date sample received (dd/mm/fyy): / /

Condition of specimen received: [1 Good [0 Poor; If poor, please specify the reason (put tick as appropriate}:

T cold chain not maintained  [J sample leaked [ not in transport media [ Other

Mame af receiver:

Fhone number; Email addrass:

Signature: Date:

= -
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Code List for Districts- 2020

(Upazilas, Municipalities and City Corporations)

TV Wi
DIVISION DISTRICT| MUNICIPALITY/ TYPE OF
DIVISION DISTRICT CITY
CODE CODE CITY CORPORATION AREA
CORPORATION CODE
[BARISAL [ BARGUNA 42 |BARGUNAS 309 Upz
[aarisal 04 BARGUNA 48 [AMTALI 400 Upz
[BamISAL (4 BAHGUNA 4 |BAMNA 4131 Upz
BARISAL [ BARGUNA 42 |BETAG! 4017 Upz
[sarisAL 04 BARGUNA 44 |PATHARGHATA 403 Up=
[BarisAL 04 BARGLNA 48 |BARGLNA MUN. 404 Muin
BARISAL 0d BARGUNA 48 [TaLTOLY 550 Uge
[BarISAL 0 BARISAL 42 |BAKERGANS 360 Upz
BARISAL 04 BARISAL 43 |BARISALS 361 Upe
[BARISAL 04 BARISAL 43 |BABUGANJ 362 Upz
[BARISAL 04 BARISAL 43 WAZIRPLIR 363 Unz
BARISAL 04 BARISAL 43 [AGAILIHARA 364 Upe
[BaRISAL 04 BARISAL 43 |cAuRNaDI 365 Upe
[BARISAL 04 BARISAL 43 |MuLADE 365 Upz
[BaRISAL 04 BARISAL 43 |HizLA 367 Upz
[BaRISAL 04 BARISAL 43 |MEHENDIGANS 368 Upz
[BaRISAL 04 BARISAL 43 [BARISAL GG 369 ce
BARISAL 04 BARISAL 13 |BANARIPARA 370 Upz
[BARISAL 04 BARISAL 43 [BAKERGANJ MUN 580 Mun
[BaRISAL 04 BHOLA 45 [BHoLas 3ré Upz
[BaRISAL 04 BHOLA 45 [BURHANUDDIN 379 Upz
IE}'-".FFIEAL (ul BHOLA 45 OHAR FASSON 380 Upz
BARISAL (4 BHOLA 45 DAULATKHAN 381 Upz
[aaRISAL 04 BHOLA 45 |LALMOHAN 382 Upz
[zarisal 04 BHOLA 45 |MANPURA 3sa Upz
[sarisaL 4 BHOLA 45 [TAJUMUDOIN 284 Upe
[BaRISAL 4 BHOLA 45 [BMOLA MUK, 485 M
[BARISAL [ BHOLA 45 |LALMOHAN MUN, 555 Mun
[marisal 04 BHOLA 45  |CHAR FASSON MUN 565 Mun
BARISAL 04 JHALAKATI 47 JHALAKATI S5 333 Upe
BARISAL [ JHALAKATI 47 THALIA 304 Upz
[sarisaL 04 JHALAKATI 47 |NALCHITY 205 Up=
BARISAL 04 JHALAKATI 47 |mssapur 389 Upz
[BaRISAL 04 JHALAKATI 47 [JHALAKATI MUN 397 Mun
BARISAL 04 JHALAKATI 47 [NALCHITI MUN 389 Mun
BARISAL 04 FATUAKHALI 4 |kaLAPARA ar Upe
[BARISAL 04 PATUAKHALI 44 [MIRZAGANS arz Upz
[BARISAL 04 PATUAKHALI 44 |PATUAKHALI S 73 Upz
BARISAL 04 PATUAKHAL) 44 |BAUPHAL 374 Upe
[EARISAL 04 EATUAKHALI 44 |GALACHIPA 375 Upe
BARISAL o4 PATUAKHALI 44 [DASMINA 376 Upz
[BARISAL 04 PATUAKHAL 44 |PATUAKHALI MUN 377 Mun
[BaRISAL 04 PATUAKHALI 44 |oumk 573 Upz
[BaRISAL 04 PATUAKHALI 44 |RANGARALI 616 Uz
[BARISAL o PERCJPUR 16 PIRCUPUR S 386 Upz
[BaRISAL 04 PEROJIPUR 48 |[BHANDARIA 287 Upz
BARISAL 04 PEROJPUR 48 [RAUKHALI 364 Upz
BARISAL 04 PEROJPUR 46 [MATHBARIA 389 Upz
——— =
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URAZILAI MUNICIPALITY/
DIVISION DISTRICT| MUNICIPALITY/ TYPEOF
DIVISION DISTRICT cITY
CODE CODE CITY CORPORATION AREA
CORPORATION CODE
BARISAL 04 FPERCJPLR 46 MNAZIRPUR 200 Upz
BARISAL o4 FEROJPUR AG NESARAEI.M"SWFHWEJ:EIH o Upr
BAR|SAL o4 PEROJPLR 44 PERCIPUR MLUM. 382 Wun
BAR|SAL 04 PERDJPUR 4f MATHEARLA MUN 556 Mun
BARISAL o4 PERQOJIPLR 45 FIANAGARAMOURKAMN| 574 LUps
CHITTAGOMNG o4 BANDARBAM o5 BANDARBAMN S [l Upe
CHITTAGONG a1 BANDARBAN 19 ROWAMGCHHARI 5 Upz
CHITTAGONG o1 BANDARBAN [+15) RLIM A e Upz
CHITTAGONG 13 ] BANDAREAMN a5 THANCH| 047 Upz
CHITTAGONG o1 BANDARBAN ] L&RAA 45 Upe
CHITTAGONG ot BAMDARBAMN (L] ALLADAM 048 Upz
CHITTAGONG a1 BANTWABRAN i 121 MNAKHONGCHARI 050 Uaz
CHITTAGOMNG a1 BANDARBAMN a5 BAMOGARBAN MUMN, 051 Il Lim
CHITTAGONG a1 BRAHMAMELARIN ar ASCEALIFA (6 Lpz
CHITTAGOMG 1§ ] BRAHMAMNBARLA a7 SARAIL &7 U=
CHITTAGOMNG o1 BRAHMANBARIA aTF MABIMNATAR 58 Upz
CHITTAGONG L1} ARAHMANBARLA or IASEA &0 Upz
CHITTAGONG M ARAHMANBARIA o7 BRAHMANBARILA MLIN 070 Mun
CHITTAGOMNE M BRAHMANBAR A o7 BRAHMANBARIA S D71 Upz
CHITTAGOMNG o1 BRAHMAMNBARIA ar BamCHARAMPUR n7rz Upz
CHITTAGONG a1 BRAHMAMNBARLN, 118 [ SIFMNAGAR 07a Upz
CHITTAGOMNG o1 BERAHMANBARIA o7 ASHUGANJ 576 pz
CHITTAGOMNG o1 BRAHMANBARLA o7 BLICYMNAGAR 581 Upz
CHITTAGONG a1 CHANDPUR [i]:] CHANDEUR 5 074 Lz
CHITTAGONG o1 CHANDPUR ] FARITHIAMN.) ors Upz
CHITTAZOMG m CHANDPUR 8 HAJNEANI MUN OTE Mun
CHITTAGONG a1 CHANDPUR [&]i] AGHLUA air Lz
CHITTAGONG a1 CHAMNDPUR 08 MATLAB L] Upz
CHITTAGOMNG m CHAMNDFUR [4]: ] SHAHRASTI ore Upz
CHITTAGONG Eia CHANDPUHR 413 HAIMCHAR a0 Upz
CHITTAGONG o1 CHANDPLUR 1] CHANDPLIR BMUN 081 Mun
CHITTAGONG ot CHANDPUR Lk ] HAJIGANJ DE2 Lipz
CHITTAGONG o4 CHAMDPUR (il ] MATLAB NORTH KRR Upz
CHITTAGONG a1 CHITT A0niE [ih] BCALKEH AL o1 Upz
CHITTAGOMG 01 CHITTAZONG 1 MRS HARA] 0oz Upz
CHITTAGOMG o CHITTAGDONG [rh| CHITTAGONG CC. ik} GG
CHITTAGONG o1 CEITT AGOMNG 1 RAMGLIMNA 004 Ups
CHITTAGOMNE nt CHITT AGOMG 1 RACEAN -] Upz
CHITTAGONG o1 CHITTAGDMNG [ PATIY A-Karrafully 0DE Unx
CHITTAGONG a1 CHITTAGIDNG (3| SITAKLUINDA ohr Unpe
CHITTASONG a1 CHITTAGONG 1 SATHAMNLA (g Upz
CHITTAGOMNG 1§ ] CHITTAGONG 14l FATIKCHHARI [ Un=
CHITTAGOMG ol CHITTAGDMNG o1 HATHAZARI 010 Upz
CHITTAGONG i3] CHITTAGONG o1 SANDVIP 011 Upz
CHITTAGONG M CHITTAGONG 01 ARWARA 012 Unz
CHITTAGONG a1 CHITTAGONG 1 BAMNSHKHALI 013 Upz
CHITTAGOMG o1 CHITTAGING 1 CHAMDAMAISH 014 Upz
CHITTAGONG 01 CHITTAGONG 01 LOHAGARS thl-] Upz
CHITTAGOMNG (1] CHITTAGONG 14 HARNAPHULI ) Upz
CHITTAGOMNG o1 COMILLA 4] MURADNAGAR 052 Upz
CGHITTAGONG a1 COMILLA [55] CHOUDDAGRAM 053 Lz
CHITTAGONG o1 COMILLA 5] DERIDWAR 54 Upz
CHITTAZOMG m COMILLA [ COMILEA GO 55 GG
= —
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DIVISION DISTRICT| MUNICIPALITY/ TYPE OF
DIVISION DISTRICT CITY
CODE CODE cITY CORPORATION AREA
CORPORATION CODE
CHITTAGONG 01 COMILLA 1] CHANDINA 058 Upe
CHITTAGONG 01 GOMILLA 05 DALICHANDH 057 Upz
CHITTAGONG 0 COMILLA 06 BARLRA 058 Upz
CHITTAGONG 01 COMILLA 08 COMILLA & (Adarsha] 054 Upz
CHITTAGONG i1 O ILLA 06 HOM A 060 Upx
|CHITTAGONG 01 COMILLA il BRAHMANFARA OBl Upz
CHITTAGONG o1 COMILLA i3] BURICHANG OBz Upz
CHITTAGONS 1 COMILLA (a3 LAKSHAM MUN 083 [T
CHITTAGONG o1 COMILLA B MANGALKOT (B4 Upz
CHITTAGONG o1 COMILLA s LAKSAM 065 Upz
CHITTAGONG o1 COMILLA i3] COMILLA SADAR SOUTH 561 Upz
CHITTAGONG o1 COMILLA GG MMEGHN A 562 Upz
CHITTAGONG o1 COMILLA a8 MDMOHORIGANS 563 Upz
CHITTAGONG 01 COMILLA 06 TITAS 5B Upz
CHITTAGOMG i1 COMILLA 08 LALMAI 609 Lipx
CHITTAZONG 01 COXS BAZAR 0z COXS BAZAR 5 0is Lipz
CHITTAGONG 01 COX'S BAZAR az LK HIA 017 Upz
CHITTAGONG 1 COXS BAZAR a2 BAMU 018 Lpz
CHITTASONG 01 COX'S BAZAR 02 COX'S BAZAR MUN 018 M
|CHITTAGONG o1 CONSE BAZAR oz CHAKAREA 020 Ups
CHITTAGONG 1 COXS BAZAR a2z HUTUBDIA az Liper
CHITTAGONG 01 CORS BAZAR 0z MAHESHKHALI nzz Upz
CHITTAGONG (kg GO BAZAR 0z TERMAF 023 Upx
CHITTAGONG | CIOXCS BAZAR 0z PEKUA 567 Upee
CHITTAGONG o1 FEMNI 14 SONAGAZI 131 Upx
CHITTAGONG o1 FENI 14 DAGANBHUITAN 132 Upz
CHITTAGONG o1 FENI 14 CHHAGALMAIYA 133 e
CHITTAGONG a1 FENI 14 PARSHLURAM 134 gz
CHITTAGONG 01 FENI 14 FENI MUM 136 flin
CHITTAGONG 0 FEN! 14 FEM| SADAR 1356 Upz
CHITTAGONG 01 FEMI 14 FULGAZ 570 Upz
CHITTAGONG [ HHAGRACHAR] 03 KHAGRAGHHART SADMAR 024 Up
CHITTAGONG 01 HKHAGRACHAR ik THEHIMALA 025 Upz
CHITTAGONG 1 KHAGRACHARI fuk] FIAHALCHARI 026 Upz
CHITTAGONS i1 KHAGRAGHAR] a3 PANCHHARI a2r Upe
CHITTABONG 01 KHAGRACHAR 03 MATIRANGA 028 Upz
CHITTAGONG o1 KHAGRACHAR a3 RAMGARH a2g Upz
CHITTAGONG o1 HHAGHACHAF k] LAKSHAICHHAR 030 Ups
CHITTAGONG a1 KHAGRACHAR a3 MANIKCHARL 031 Upz
CHITTAGONG 01 KHAGRACHAR fak] HHAGRACHARI MU 02z Mun
CHITTAGONG o1 LAKSHMIPUR 15 LAKSHMIPUR 5 137 Upz
CHITTAGOMG i1 LAKSHMIPLIR 16 FAIPLIR-LAK 138 Lipx
CHITTAZONG 01 LAKEHMIPLIR 15 RAMGAN] 125 Lipz
CHITTAGONG 01 LAKSHMIPUR 15 RAMGATI 140 Upz
CHITTAGONG 01 LAKEHMIPUR 15 LAKSHMIPUR MUN. 141 Mur
CHITTAGONG 01 LAKSHMIPLIR 15 HOMOLMAGAR &1 Upz
[CHITTAGONG o1 MOAKHALI 13 MOAKHALL S (Kahirat) 123 Upz
CHITTAGONG 1 PR HALT 13 SENBAGH 124 Upz
CHITTAGONG 01 MOARHAL 13 CHATKHIL 125 Upz
CHITTAGONG 01 MOAKHAL 13 MOAKHALI MUN 125 tun
CHITTAGONG | NOAKHALI 13 BEGLMGEARL 127 Upee
CHITTAGONG o1 WOAKHAL 13 COMPANIGARJ-NOA 128 Up=x
CHITTAGONG o1 MNOAKHALI 13 HATIY A 128 Upz
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DIVISION DISTRICT| MUNICIPALITY/ TYPE OF
DIVISION DISTRICT cITY
CODE CODE cITY CORPORATION AREA
CORPORATION CODE

CHITTAGONG o MOAKHALI 13 HEGUMGAMN MM 130 M
CHITTAGONG 01 HOAKHAL 13 SHUBARMACHAR 568 Lipz
CHITTAGONG 01 HOAKHALI 13 SONAIMURI 560 LUpz
CHITTAGONG 01 HOAKHALL 13 HABIRHAT SB0 Upz
CHITTAGONG 01 FANGAMAT 4 BAGAICHHAR (a3 e
CHITTAGONG m FANGAMAT o BARKAL 034 ipz
CHITTAGONG 01 FANGAMAT Q4 KAWKHALI 635 iJpx
CHITTAGONG " RANGAMATI ad JURAICHHARI (a6 Up=
CHITTAGONG 1 RANGAMAT o4 LANGADL BET Upz
CHITTAGONG a1 RANGAMAT 04 NANNERCHAR Gag Upz
CHITTAGONG i) RANGAMAT a4 RANGAMATI S o3 Upe
CHITTAGONG a1 RANGAMAT {d BELACHHAR (u Upz
CHITTAGONG i} RANGAMAT] 0 KAPTAI 41 Lipz
CHITTAGONG 01 RANGAMAT 04 RAJSTHALL (i Upz
CHITTAGONG 01 RANGAMATI 0d FANGAMATI MUN (473 huin
DHARA 02 DIHAKA 16 OHAMRAL 42 Lips
DHARA 02 DHAKA 164 SAVAR 143 Upz
DHARA, 02 DH AR i KERANIGANS i Upz
DHAKA, 02 DYH ARCO, 16 MAABEAN.) 145 Upz
DA 0z DHARA 16 DOHAR 146 Upz
DiFAKA 0z DHARA 18 DG 147 ]
D AR 02 [H AR 14 DSCO 182 CC
DHAKA a2 DHAKA 16 TEJGADN CIRCLE 546 Lipz
DHAKA 0z DHARA 18 SAVAR MUN. 55T Muin
DAk, 02 FARIDPUR 23 FARIDPUR 5 196 Lipz
DH A 02 FARIDPUR #3 BHANGA 157 Upz
OHARA 0z FARIDPLR 2 MNAGARKANDA [Salta) 165 Lipz
DHAKA 0z FARIDPUR 23 SADARPLUR 184 Lipz
DHAKA i FARIDPLR 23 FARIDPUIR MUN 200 Il
DHAKA 0z FARIDFUR 23 ALFADANGA 201 Upz
DHARA oz EARIDPUR bk | PEADHLACAL 202 Upz
DHARA, 2 FARIDPUR 23 BCALMAR 203 Lipe
DHARKA oz FARIDPUR 23 CHAR BHADRASAM 204 ipz
DHAKA a2 FARIDPUR 23 SALTHA g1z Upz
DO ARA 0z GAZIPUR il GAZIPUR 5/ Joydovpur 17 Upz
DHAKA 02 GAZIPLUR E SREEPUR 7T Upr
OHARA i GAZIPUR kel KALIAKAIR 178 Upz
DHAKA oz GAZIPUR 2 HAPASIA 173 Upe
DHAKA a2 GAZIPUR bl KALMGANAZAZ 150 Upz
DHAKA oz GAZIPUR 2 GAZIFUR GC 181 Lo}
D ARA 02 GOPALGAN] 27 GOPALGANI S 222 Upz
DAk o2 GOPALGAN 27 HASHIANI 293 Upz
DHARA 02 GOPALSAN 27 KOTALIFARA 234 Lipz
DHARA 02 GOPALGAN] a7 MUKSUDPUR 228 Upz
DA 02 GOFALGAN 27 TUNGIPARA 226 Upz
DH AR, 02 GOPALGAN] 27 GOPALGEAN MUN 227 Wi
DHAKA B2 HISHOREGAN.] 29 PAKLIMDILA 243 Upzr
DAk 0z KISHOREGAN] 29 KISHORE GAN] & 244 Lipz
D AR, 02 FISHORE GANJ 29 KARIMEAN 248 Lipz
DHAIKS 02 KISHORE GANI 25 KISHOREGANI MLN 4G Mun
DHAKA 0z KISHOREZAN] i) ASTAGRAM 247 U
DA, 02 KISHOREZANS 29 T EARMAIN 248 Lipz
DH A 2 KISHOREGAN] 29 Bl TPLIR 249 Upz
—— R—
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DIVISION DISTRICT| MUNICIPALITY! TYPE OF
DIVISION DISTRICT CITY
CODE CODE cITY CORPORATION AREA
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OHAKA 2 KISHOREGAN 28 EHAIRAB 250 Lipre
CrHARA, [ KISHOREGAN) 28 HOSSAINPUR 251 Lpz
OHAKA G2 HISHOREGAN] bl ITHA 252 Upz
OHAKA 2 HISHOREGAN] 28 KATIADN 253 Lipa
DHARA, 02 HISHOREGAN) 29 ik LI 284 Lipe
OHAKA 1] HISHOREGAN. 20 TARAIL 265 Uz
DHAKA [FF KISHOREGAN. 20 KULIARCHAR 268 Upz
DHAKR, 32 KISHOREGAN. 23 BHAIRAR MUN 257 (]
DHARB, 12 FKISHOREGAN. 28 BAJITPLR MUN 256 Mlien
OHAKA 02 MADARIPUR 25 MADARIPUR S 210 Lpz
DHAKA 02 MADARIPUR 25 KALKINI 211 Lipe
DHAKA 02 MADARIPUR 25 RAJQIA 22 Upz
DH AR A, 2 MADARIPUR 25 SHIBCHAR 213 Upz
DHLAKA, 02 MADARIPUR 26 MATIARIPUR MU 214 huiLen
DI ARE, 2 MADARIPUR 25 SHIBCHAR MUN 568 Mlien
OHAKA 1% MAANIKGAR. 17 MANIKGAR S 148 Lipar
OHAKA 02 MFAMNIKEAN. 17 GHIOA 148 Lipe
DHAKA, 02 BMANIKGAN. 1r SATURIA 1650 Upz
DHAKA, 02 MAMTHGAMN. 17 SINGAIR 151 Lipz
DHAKA, 02 RSN TKGAN. 17 SHIVALAYA 152 gz
LT 2 AR I EAN. 17 HARIRAMPUR 153 Lipz
DHAKA, 2 BAN K GAN] 17 DALLATPUR 154 Upe
DHAKA, 07 htA IR EAMN. 17 AP TR GARNS MU, 1565 hlien
DHAKA G2 MLUNSHIGAM 20 SERAIDIKHAN 1839 Lipz
DHARA, 0z BMUNSHIAN] 20 TONGIBAR] 170 Upz
DHAKA 0 MUNSHIGAN] 20 SREENAGAR 171 Lipz
OHAKA 02 MUNSHIGAN] el MUNSHIGAR) 5 172 Ui
OHAKA 17 MUNSHIGANY 20 LOHAJANG 173 Lipz
CrHARS, [ PMUNSHIGANS 20 MUNRSHIGANS MUIN, 174 filum
OHAKA 2 MUNSHIGAN 20 GAZARIA 175 Lipz
OHAKA 2 MARAY ANEANS 19 MARATANGANS S 163 Up
DHARA, 02 MARSY ANGANS 15 ARAIHAZAR 164 Lipee
DHAKA 13 MARAY ANTANI 15 SOMARTADN 165 Upz
DHAKA 1] MARAYANGANI 18 EAMDAR 168 Lipe
DHH AN, 22 MARAYANGAN 18 RUPGAN 167 Lipa
DH AR, 2 MARAYANGAN 18 MNARAYANGANS CC 168 cC
DHAKA 02 MARSINGDI 18 MOMNDOHARDI 158 Up=
DHARA 02 HARSINGDI 18 SHIBPUR 157 Upe
DHARS, o2 MARSINGD 18 NARSINGD 3 158 Upz
DCIHAKA 2 MARSINGDI 1B EELARD 150 Upz
CHEAKA, 02 MARSINGD 18 BALASH 1EQ Uz
DHAKA 2 NARSINGDI 18 RAIPUR-NAR 161 Lipz
OHAKA (2 MARZINGDI 18 MARSHINGDHI MUN 162 Mien
OHAKA 02 RAJEAR] 24 RJE EADAR 205 p
DHAKA 2 RAJBARI 24 BALIAKANDA, 208 pz
DHARA, 02 RAJBAR] 24 GOALLINDD 207 Lipz
DHAKA, o2 RAJBAR| 24 PAMNGSA 208 Lipz
DHAKA [P RAJBAR] 24 RAJEAR] MLIN, 204 Misn
[IHAKA (2 RAJBARI 24 FOALLIKHALI 583 pz
DHAKA 02 SARIATPUR 26 EHEDARGAN] 215 Upz
DHAKA 02 SARIATPUR 25 DAKMODVA 218 Lipz
DHARA, 0z SARIATPUR 26 GOSAIRHAT 217 Upz
DHARA, 02 SARIATPUR 26 AR, Z18 Lipz
I— =
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DIVISION DISTRICT| MUNICIPALITY/ TYPEOF
DIVISION DISTRICT cITY
CODE CODE CITY CORPORATION AREA
CORPORATION CODE
Ol ARA 0z SARIATPUR 26 SAR_SADAR | Palong 215 Upe
DIHARR 02 FARIATPUR 26 ZANIIRA 220 Upz
DHAKA 02 SARIATPUR 26 SARIATPUR MUM, 21 hLn
DHARA 02 SARIATPUR 26 SHAKHIPUR E13 Upz
DHARL 0z TAMGAIL 2 FALIHAT 1683 Upr
DHARS, 0z TAMGAIL 22 GHATAIL 184 Upz
DHAKA 0z TAMGAIL 2 BHILIAPUR 185 Upz
DHAKA 0z TANGAIL 22 DELDIAR THE Upz
DHARA 02 TAMNZAIL 22 TAMEAIL MLIN 187 Mun
THARA az TAMBAIL 22 TAN_SADAR Lk Upz
DAL, 0z TAMGAIL 72 BASAIL 189 Upz
DHARA 02 TAMEAIL 22 PG HLFLR 180 Upz
DHAKA na TANEAIL bl MIRFAPUR 194 Up=z
DLARA 0z TAMGHAIL prie) MAGARPLUR 162 Upe
DHARA 02 TANGAIL 22 GOPALPUR 143 Lipz
DI AR oz TAKGAIL 22 SHAKHIPLIR 104 Upz
D AR az TENGAIL 0 GOPALPUR MUN 185 Mun
DA, 0z TANGAIL 22 MADHUFUR MUN jats] Mun
DIHARM {2 TANGEAIL 2 DHANBAR 572 Upz
KHULMA ra BAGERHAT 34 BAGERHAT & 5 Upz
KHOLNA 03 BAGERMAT a4 CHITALMARI ke 3 Upz
KHUL M 03 BAGERHAT 4 FARIRHAT a7 Upz
FHLIL Wi, 03 BAGERHAT 24 KACHLUA-BAGERHA patli Upz
BHULNA 03 BAGERHAT 34 MOLLAHAT A Lipr
B HULNS, 03 BAGERHAT M MORRELGAMNI 30 Upz
HULMA, 03 BAGERHAT s RAMPAL 301 Lipz
KHLILIA, 03 BAGERMAT * MOMGLA E Upz
FHULRNA, 03 BAGERMAT 4 SHARANKHOLA 303 Upz
KHULMA 03 AAGERHAT H BAGERHAT MU 04 fun
WHLULNA 03 BAGERHAT 7 MOMNGLA MUM. 05 fLn
KHULNA 03 CEIUADANGA 41 ALAMDAMGA 351 Upz
KHULNA 03 CHUADAMNGA, 41 CHU_SADAR 62 Upr
KHULMNA 03 CHUADANGA a1 DAMLURHUIDA 153 Upz
KHULNA, 03 CHUADANGA a1 JIBANMASAR 354 Upz
KHULNA, 03 CHUADANGA 41 CHUADANGA MUN 355 Mun
KHULMA 03 CHUATDANGA 41 ALAMDANGA MM 156 Mum
KHULNA 03 CHUADANGA, a1 DARZAMA MUN 552 Mun
KHULNA fik CHUADANGA, 41 JIBANNAGAR MUN 565 Mun
KHULNA 03 JERSORE a8 JES SADAR 114 Upz
KHULNA 03 JESEORE a6 JHIARGACHA 5 Up=
HHULNA 03 JESSORE 36 ABHOYMNAGAR 16 Upz
HHULNA 0 JESSORE 38 BAGHERFPARA 17 Lipz
KHUL KA o3 JESSORE 25 CHOUGATHA 318 Upz
KHULNA a3 JESSORE 28 SARSHA 318 Lipz
EHULKM, 03 JESSORE A6 MANIRAMPLUR 320 lpz
KHULRA {3 JESSORE 36 KESHABPUR 321 Upz
FHULNA, 03 JESSORE 36 JESEORE MLIN 33z hun
KHULNA 03 JHEMNAIDAH ag JHE _SaDAR 133 Upe
KHULNA, 03 JHENAIDAH 38 HARINAKLND® 154 Upz
KHULNA, 03 JHEMAITAH 38 KALIGAN.] _JHEN 135 Lipz
BHULNA 03 JHEMAIDAH g KOTCHANDPUR 336 Upe
EHULNS, 03 JHEMAIDAH Ao MOHESHPUR AT Upz
iHUL A, 03 JHEMAIDAH ag SAILAKLIPA 138 Linz
=i S————
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DIVISION DISTRICT| MUNICIPALITY! TYPE OF
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CODE CODE cImyY CORPORATION AREA
CORPORATION COBE
K HULMA B3 JHEMAIAH L JHEMAITAH MUN 231 Murn
K HULRA o3 JHEMADAH g KOTCHANDPUR MUMN, 340 Mun
B HIULMA, o3 JHEMAIDAH 35 MOHESHPUR MUN, 541 Mur
B HLILMA 03 JHERAITAL g HALIGAN.] MUN 582 Mun
UL o3 JHEMAIDAH 29 SAILAKLPA MUN @4 Mun
KHULMA 03 HHULNA a3 PAIKGACHA 285 Upz
K HULMA 03 HHULMA a3 HOHEA 288 Upz
I HULMA 03 FHULIA, 33 DADOPE 287 Uiz
K HULNS 03 FHLILM 33 BATIAGHATS 238 Lz
K HULNA 03 HHLILNA 34 DUMUIRLA #89 Upet
K HULNA 03 KHULNA 33 PHULTALA 280 Upz
I LA, ik} HHULMA 33 CHIZHALLA, 23 Lipz
HHULNA 03 HHLILMA 33 RUPSHA 292 Upz
1 HULMA 03 HHUILNE, a3 TERGKHADA, 293 Upz
AL, 03 HULMA 33 KHULNA GG 04 cC
HAULNA 03 KUSHTIA 40 HUSHTIA MUN. 347 Mun
K AULNA 03 KUSHTIA 40 BHERAMARA 343 Upz
K AULNA 03 HIISHTIA 40 DAULATPUR-KUSH 34 Lipz
B UL e HIISHTLA 40 KHOKSA M5 Upz
K HULNA nd KUSHTIA 40 HUMARKHALI g Up
K UL 03 KLUSHTIA 40 KLUS SADAR 547 Upz
MU MA 03 KLIEHTEA 40 MIRPLIR 48 Lips
I HULMA o3 MUIEHTA Ao BHERAMARA BUN 144 (8 [T
K HULMA 5 HUSHTIA 40 HUMARKHAL MUN, 150 M
KHULNA o3 MAGURA as MAC SADAR 338 U=
KHULMA 03 MAGLIRA 36 MOHAMMADPUR 129 Upz
K HULMA 03 MAGLIRA ) SALIKHA 190 Upe
HHULMA 03 MAGLIRA 8 SREERUR-MAG 331 Upz
K HLULNA o4 MAGLRA an MAGLIRA MUN. 332 [
B HILIL M o3 MEHERPUR 42 MER SADAR 357 Upiz
HHILILMA 03 MEHERPUR 47 CAMEN 358 Uz
K HULMNA o3 MEHERPUR 4z MEHERPLIR MLUN 353 Mun
KHULMA 03 MEHERPUR 42 MUHBNAGAR 651 Upz
K HULNA 03 MARAIL 3y WRI_SADAR 323 Upz
1 HULMNA 3 NARAIL a7 FCALIA 324 Uiz
HHLLMA o3 MARAL ar LOHAGARA MARAI 375 Upa
B UL 03 MARAL a7 MARAIL MU, 128 Mun
1 HULMA 0z MARATL ar FCAL LY MILIN 327 Mur
K HULNA, 03 NARAIL a7 MARAGAT 615 Uipz
HAULNS 03 SATKHIRA 35 SATIHIRA MUN. 308 Mum
1 HULMA 03 SOTKHIRA 35 ASSASUNI g Upz
AL, 03 SATKHIRA 35 DERHATTA aps Uipz
KAULMA 03 SETKHIRA 35 HALARDA 03 Upz
K AULNA 03 SATKHIRA 35 KALIGANS 84T 310 Upz
K AULNA 0% SATEHIRA 35 SAT SADAR 311 Upz
HAULMA 03 SATHHIRA 35 SHAYAMNAGAR 31z Upz
K AULNA 0d SATEHIRA a5 TALA 33 Upe
MYMENSINGH 04 JAMALPUR 31 JAMALPUR S 271 Upz
MY MEMEINGH 8 JAMALPUR Eq MELAMDAHA 272 Upz
MY MEMSINGH GE JanMALPUR b DEWANGAN s Upe
MYMENSINGH ba JAMALPUR a1 JAMALPUR MUN 74 M
MYMENSINGH oA JAMALPLIR 3 iSLAMPLUR 775 Up=
MYMENSINGH 08 JAMALPUR e SARISHAEAR| 278 Upz
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MYMENSINGH os JAMALPLUR 31 BAKSIGANS 277 Upz
MYMENSINGH 08 JARMSLPUR 3 MADARGANS 2T Upz
PMYMENSINGH [ JAMALPLIR i SARISHABARI MUN 554 Ilun
KIYMEMSINGH o8 MYMEMSINGH 28 MYMENSINGH 5 228 Upz
MY MENSINGH 08 MYMENSINGH 2B TRISHAL 229 Upz
MY PENSINGH [t} MYMEMNSINGH 28 ML TAGATHA 230 Lipe
BT ENSINGH B8 Y MEMSINGH 24 CAFFARGATN 237 Lipz
BAYRENSINGH o8 MY MENSINGH 28 GAURIPUR 292 Lipz
BAYMENSINGH 8 MYMEMSINGH 28 MANDAL 233 Lip=
MYMEMSINGH 08 Y MEMSINGH 28 MYMEMSINGH & 23 oo
MYMENSINGH 08 WY MEMSINGH 28 HALUAGHAT 235 Upz
MYMENSHGH o8 MYMEMNSINGH 28 ISWARGAN. 236 Ups
MYMEMNSINGH i) MY MEMSINGH 28 FHULPUR a7 Lipz
MY MENSINGH it} MYMENSINGH ] BHALLIFA 238 Lipz
MY ENSINGH il Y EMSINGH 28 PHULBARI 235 Upz
WY MEN SINGH 08 MYMENSINGH 28 ML A SACHA, MM 240 Mun
By MENSHNGH 08 MYMENSINGH 24 GOURIPUR MUN. | ML
MY MENSINGH i} WY MEMSINGH 2B OHOBEAURA 242 Upz
MY MENSINGH 08 MY MEMNSINGH 28 TARA KHAMDA a4 Lipz
MYMEMNSINGH 08 METROKONA an NET SADAR 259 Upz
MY MENSINGH 8 NETROKONA ] PURBADHALS ZB0 Lipz
MY MENSINGH o8 NETROKONA, 3o LTPARA 251 Upz
Y MENSINGH 38 METROKONA 30 HEARHATTA 282 Upz
B MENSINGH 04 WETROK A a6 DURGAPUR NET 2563 Upz
MY MENSINGH i3 NETROKONA, an FALEAIURI 264 Lipz
MY MENSHGH (36 METROK A 30 KALMAKANDA 265 Upz
MY MEMNSINGH [t} MNETHRORCHNA a0 KENDURA 250 Lipz
MYMENSINGH 08 NETROKONA 3o MADARN 2B7 LUpz
MYMENSINGH i} NETROKONA 30 PCIHANGANS 288 Upz
PMYMENSINGH [ NETROKONA a0 METROKCNA MU 288 Ilun
KIYMEMEINGH o8 NETROKONA EH MOHDNGANS MUN 270 Mun
MY MENSINGH 08 SHERPUR a ZER_SADAR 279 Upz
MY MENSINGH 08 SHERFUR 32 MALITABARI 2680 Lipe
MY MENSINGH a8 SHERPUR a2 SHERFLUR MUN 281 Wi
MYRENSINGH o8 SHERPUR 32 JHEMAIGATI 282 Lipz
BAYMEMSINGH a8 SHERPUR 32 MAKHLA 283 Lip=
MYMENSINGH i) SHERPUR 32 SREEBGRDI 284 Lipz
MY MENSINGH ;] SHERPLIR 32 MALTTARART MUK 575 hun
FAJSHAHI o4 BOGHA 55 BOG SaDAR 451 Upz
RALZHARI 5 BOGHA 56 GABTALI 462 Lipz
RAJSHAHI 05 BOGRA &g HAHALDO 483 Lipz
RAJSHAH 15 BOGHRA, 55 SHERPUR 454 Upz
FASHAH 05 BOGHA 56 SARIARANDI 465 Lipz
FAJEHAHI 05 BOHGHEA 55 ADAMDIGHI A6 Lipz
RAJSHAHI 15 BOGRA 55 B EHIBGANI ABT Uipe
AAJSHAR 153 BOGERA 55 DUBCHACHIA 488 Upz
RAJSHAHI 5 BOGRA £5 SONATALA 459 Lipz
RAJSHAH 05 BOGRA 55 BOGRA MUN 470 L
RAJSHAMHI 05 BOGRA 55 DHUNAT 471 Lipz
AAJSHAH 5 BOGRA 85 MANDIGRARK A7 Lpz
RAJSHAR i BOGHRA 55 SHERPUR MUN. (BOG) A73 Tluin
RAJSHAHI 05 BOGRA 55 SHAHIAHANPUR 553 Lipz
RAJISHAHI a5 BIOHSRLA 86 SHANTAHAR MUK, 601 Mun
= -
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RAISHAH] 05 BOGRA &L |DUBCHACHEA MUM. 802 bdun
RAJISHAE 05 JOYPURHAT 58 JD‘F'_EF\DM 474 Up&:
RAJSHAFI 06 JOYPURHAT 56 KHETLAL 475 UE.!
RAJSHAHI a5 JOYPLRHAT 58 FaMCHABIBI &76 UP?
RalSHAHI a5 JOYPURHAT hS |HALAY &T7 UPI
RAJSHARI (413 JOYPURHAT BE AKKELPUR 478 Upx
RaJSHAHI 05 JOYPURHAT 56 JOYPURHAT KUK, 4 TE Mun
RAJEHAH] 05 JOYFURHAT 56 FPANCHABIBI MUIMN. E03 hun
RAJISHAH 05 JOYPURHAT a6 OEKELPLIR MUY i hlun
RAJSHAHI 06 NATORE B1 |EAEATIFARS 43 Upz
RAJSHAHI 05 NATORE 1 BARAIGRAM G2d Upz
RAJISHAH! ns NATORE | GURUDASPUR 23 Upz
RaJSHAHI (411 NATORE B |ILALFUR a4 Lpz
RAISHAHI (7] MATORE 51 MAT SADAR 425 Upr
RAJSHAH] 05 NATORE 51 SINGHA il Lpz
RAJSHAHI Q5 NATQRE %] MATORE MUN, 427 P
RAJSHAHI i1 NATORE B1 BANPARA MUN 585 Mun
RAJISHAHI 4] MNATORE 51 HWALDANGA 6i7 Upﬁ_:
RadsHAMI [1]:3 MCHAGIAR Bz NAE‘_S#.DFHH 428 Upz
RAJSHAHI 05 NOAGDIAN B2 FaNIMNaAGAR 478 Ups
RAJISHAHI 05 HOAGDAN 82 ATRAL 430 Upz
RAJISHAHI [#178 NOAGOAN 52 MANCA 431 UPZ
RAJSHAMI 05 MNOAGCRAN B2 MOAGOAN MUN 433 bun
RAJSHAHI 05 NOAGTAM B2 BADALGACHI 433 Upz
RAJISHAH o5 MOAGTAMN 52 OHAMSIRHAT 434 Upz
RAISHAHI 05 NOAGDAN g2 |MAHADEVPUR 435 Upz
RAJSHAH] [+ NOAGDAN 52 MIAMATPUR 438 Upz
RAISHAH] 05 NOAGTAR 52 PATHITOLA £37 Upﬁ!
RAJISHAERN 05 NMOAGTRAN i) PORSHA 438 Upd
RAJSHAFI 05 ROAGOAN 52 SHAPAHAR 439 Lipz
RAJISHAHI a5 MOAZDAM L DHAMOIRHAT MUN 598 Bun
R lSHAHI a5 NOWABGAN 50 HAW_S5ADAR 415 UPI
RAJSHARI (41 NOWABGAN 50 BHOLAHAT 418 Upz
RAJSHAHI 05 NOWABGAN. a0 GOMASTAPLIR 417 Upz
RAJSHAH] 05 NOWABGAN.] B0 MACHOLE 418 Upz
RAJSHAHI 05 MOV ABGANY 50 NAB_EH|EGANJ 418 L
RAJSHAHI 05 NOWABGANJ Bl MOWABGANI MUN 420 kun
RAJISHAHI 05 NOWABGANMN.] 50 SHIBGEAM.] MLUN. Hout Mun
RAJISHAH! ns PABNA 53 SWARDI £40 Up:r'
RAJSHAHI (411 PABNA B3 SAMTHIA 441 Upr
RAJSHAHI [7]=] PABNA B3 ATGHORLA, 442 Upr
RAJSHAH] 05 F A B, 53 |BERA #43 Lpz
RAJSHAHI Q5 FPAEMA B3 CHATMOHAR dd4 Upz
RAJSHAHI Q5 PABNA 53 SUJANAGAR 445 Upz
RAJISHAH] (4]3 PaBMNA 53 FARIDOPLIR q48 Upz
RadSHAMI 05 PABNL 53 PABNA MM 447 buri
RAJSHAHI 05 PABNMA, 53 PAR SADAR 448 Upa
RAJSHAH! 05 FPABMA 53 |BHANGOORA 448 Up=
RAJISHAHI [#153 PABNA 53 ISWARDI MLUIN. 450 Mun
RAJSHAMI 05 PABNA Bl |BERA MUN haT Mun
RAJSHAHI 05 FABNA B3 SLUIANAGAR MUN 595 bun
RAJISHAH o5 RAJSHAHI 44 AR 405 Upz
RAISHAHI 05 RAJISHAMI 49 PUTHI& 408 Upz
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RAJSHAHI i1 RAJSHAHL 48 CHARGHAT ao7 Upz
HAJSHAHI Gh RAJSHAHI 48 BAGAMARA 4048 Upz
A SHAHI 05 HAJSHAHI 49 GODAGAR 409 Upz
RAJEHAHI 05 RAJEHAHI 49 DURGAPUR RAJ, 410 Upz
AAJEHAH a5 RAJEHAHE 49 ROMAMNPUR a1 Upz
RAJSHAMI ot HAJSHAHI 49 TANORE 412 Upz
RAJSHAHI 05 RAJSHAHI 49 BAGHA 413 Upz
RAJEHAH! 05 RAJEHAHI 49 RAJSHAHICC A4 Ci
RAJSHaH L] RAJSHAHI 49 GODAGERT MLUIN, SED Miun
RAJSHAHI 05 RAJSHAHI 3 MAVVHATA MM S0 Miin
RAJEHAHI (5 RAJSHAHI 448 TAHIRFLUR MUN 5B2 hduin
RAdSHAHI a5 RaJsHAH 49 DURGEPLIR MU, =83 flun
RAJSHAHI o8 SHRAIGAN 54 SIRAJGANS MUN, 451 Mun
RAJSHAHI 5 SIRAJGANI 54 FAMARKAMD 457 Upz
RAJSHAHI 05 SIRAJGAN 54 RAHZAM 453 Upz
RAJSHAHI 08 SHRAJGAN. 54 SHAHZADPUR 454 Upz
RAJSHAH! 05 SIRAJGAN 54 LLLAPARA 455 Upz
RAJSHAH! a5 SIRAJGANY 54 SRJ_SADAR 456 Upz
RAJSHAHI [135] StRAJGANI 54 BELKUICH] 457 Upz
RAJSHAHI 05 SIRAJGAN 54 CHOWHALI 456 Upz
RAJSHARI 05 SIRAJGANI B4 HAF|IPLUR 454 Ups
FAISHAH! (11 BIRAIEAM 54 TARASH 484 Upz
[RAJSHAHI o SIRAIGAN.. 54 ULLAPARA MUN 559 Mun
[RAJSHAHI 05 SIRAJGAN.! 54 KAZIPLR MUN 500 Mun
IHANGF"L!R o7 DINAJPUR 62 BIRAMPLUR MLIE., 588 Mun
IFANGF"UH or DINAJPUR 62 HAKIMPLUR 521 Upz
[RANGPUR o7 DINAJPUR 62 BIROLE 522 Upz
IHANGF'LIH o7 TINAJPUR 62 CHIRIRBANDAR 523 Upz
RANGPLR or OIMNAJIPLR 62 FPARBATIPUR 524 Upz
RANGPUR o7 DINAJPUR 62 BIRGAN.] 525 Upz
RANGFUR &7 DINAJPUR &2 DM SADAR 526 Upz
RANGFUR or DINAJPUR 82 BIRAMPUR 2T Upz
RANGPUR o7 DINAJPUR 82 FULBARI 528 Upz
RANGPUR o7 DINAJPUR 52 GHORAGHAT 529 Upz
RANGPUR o7 DINAJPUR 62 KAHAROLE 530 Upz
RANGPLUR oF DINAJPLUE B2 B HAMNS AN 531 Upz
RANGPUR o7 DINAJPUR B2 DIN._ NAWABGAN, 537 Upz
RANGFUR o7 DHNAIPLUR G2 BOLHAGARN,) 533 Upz
RANGPUR o7 OiMNAIPUR 62 DINAJPUR MLk 534 Mlun
RANGEUR o7 DINAJPUR 6z FULBAR MUN 535 Mun
RANGPUR o7 DINAJPUR 62 PARBATIPUR MUN. 536 Mun
RANGPLR o7 HHAJPLUR B2 SETADGAM] MUMN, SBT Mun
RANGEUR o7 GAIBANDHA 58 FULCHARI 489 Upz
RANGPUR o7 GAIBANDHA 5@ GAl SADAR 484 Unz
RANGPUR or GAIBARDHA a8 GOBINDAGAR. 481 Upz
RANGPUR or GAIRANDHS 58 FPaLASHBAR] 452 Upz
RANGEUR o7 GAIBANDHA 58 SADULLAPUR 483 Upz
RANMGFLIR or GAIBANDHA 5& SURATHA 484 L.Ipr
RANGPUA oT GAIBANDHA 58 SUNDARGANS 485 Upz
RANGEUR 07 GAIBANDHA 58 GAIBANDHA MUN 496 Mun
[rRANGPUR o7 GAIBANDHA 58 GORINDAGANS MUN 805 Mun
IHANGF"UH o7 KURIGRAR GO FHULBARI S05 Up=
[ranGEUR o7 KIURIGRAN & ' - 0 Upz
— - ——
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RANGFUR o7 KURIGRAM Bl KUR SADAR 507 Lipz
RAMNGPUR 07 HURIGHAM 60 BHURANGAMAR =08 Uipz
RAMGPLIR 07 K LIRIGHRAM il CHAR RAJIBPUR S04 Lipr
RAMGPLUR o7 KURIGRAM 4] CHILMAR] 510 Upz
HANGPUR o7 KURIGRAM A0 MAGESWAR| 11 Lpz
HANGPUR o KURIGHAM fily RAJARHAT 512 Upz
RAMGPLUR o7 KURIGRAM i ROWMARE 513 Upz
RAMGPLUR OF KURIGRAM &0 HLURIGRAM MLUIN 514 Miin
HANGPLIR &) LALMOMIRHAT 61 LAL SADAR 315 Upe
HANGPLIR o LALRMOMIRHAT A1 ADITMARE 518 Upz
HANGPUR a7 LAl MOMIRHAT A1 HATIBAMDHA E17 Uipz
HAMGPUR 7 LALMONIRHAT B1 KALIGAMI-LAL 518 Upe
HAMNGPUR 07 LAL MOMIRHAT 61 PATGRAM 5149 Lipz
RANGPLUR 07 LALMONIEHAT i LALMOMIEHAT MUM. 520 [
HANGPUR 07 LALMOMIEHAT 61 PATGHRAM MUN. B0E L
RAMGPUR T HILPHAKMAR] 59 MIL_SADAR 487 Upz
RANGPLUR o7 HILPHAMAR] §9 DOMAR 458 Lipz
RANGPUR 07 MILPHAMAR] 59 DML, 138 Lipz
HANGPLR o7 MILPHAMAR] 55 JALOHAES, 500 Upz
RANGFLUR 07 NILFHAMAR] i) RISHOREGANJ S0 Upz
RANGPUR 07 NILPHAMAR] 58 SADPUR MUN, 502 flLm
HANGPUR 07 MILPHAMAR] 58 MILFHAMART MUR. ] Mum
RANGPLUR 07 MNILPHAMARI a9 SAIDPUR S04 Upz
RANGPLIR N7 FANCHAGHARH fid PAN_ SADAR 545 Lipz
RANGFLR or FPANCHAGHARH fid ATVWARI 544 Upz
RAMNGPLUR or PANCHAGHARH 4 B 545 Lpz
RANGPLUR 07 PANCHAGHARH 4 DEBIGAN 546 Lipz
RANGFUR o7 PANCHAGHARH B4 TETULIA 54T Upz
RANGPUR 07 PARCHAGHARH B4 PAMNCHAGARH MUN. 548 M
HAMGPLIR 07 RANGPLIR ar GANGACHARSA 480 Lipr
RAMGPLUR o7 RANGPLUR a7 TARAZAN 481 Upz
HANGPUR o7 RANGPLUR 57 RANGPUR CC 4H2 L
HANGPUR or RANGPLUR a7 RANG SADAR 443 Upz
RAMGPLUR o7 RANGPFUR 57 PIRGACHA 454 Lipz
BHAMGPLUR 07 RAMNGPUR 57 HALINIA 485 Lipz
HANGPLR or BANGPUR 57 MITHAPLUKUR 4HiG Upz
RANGPLR i RAMGPLUR a7 BADARGEAN. 487 Lipz
HANGPUR a7 RANGPUR &7 PIRGAM - RANG 488 Upz
RAMGPLUR 07 THARLIRGOAN 63 PIREAN - THAK 537 Lpe
RAMNGPUR 07 THARLIRGOAN 63 THA SADAR 536 Upz
RANGPLIR 07 THAKURGOAM 63 BALADARG] 538 Upz
HANGPUR 07 THAKURGOAN LE] THAKURGADN MUN. 540 L
RAMGPLUR i’ THAKLRGOAN 63 HARIPUR 41 Upz
RANGPLR 07 THAKLIRGOAN 63 RANISHANKALL s Lipz
RANGPUR 07 THAKLIRGOAN &3 FIRGANI MUN BOT fluer)
STLHET D HABIGANS Y2 HARIGAN] 5 114 Upz
SYLHET b HARIGAN] 12 MABIEAN] 115 Upz
SYLHET 8] HABIGAN] 12 AZMIRIGAN.] 116 upz
SYLHET 6 HABIGAMY 12 BANIACHOMS T Lipz
SYLHET ] HABIGANS 1d LAKHAI 118 Lipz
SYLHET [ HABIGANS 12 BAHLIBAL 118 Lipz
SYLHET O HABNGAMS 1d CGHUNARLIGHAT 120 Upz
SYLHET 06 HABIGANS g MADHABPLIR 121 Lpz
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SYLHET 05 HABIGAN. 12 MADHABPUR MUN EBE Mg
SYLHET g HA&BIGEAR] 12 HABIGARL MLIM. 122 Mun
SYLHET o8 HARIGAR 12 SAYESTAGAN) 611 pe
SYLHET 1] MOULYI BAZAR 19 MAULVIBAZAR 2 108 Upz
SYLHET [1]:] MOULVI BAZAR 11 BARLEKHA 17 Upz
SYLHET il MOULVI BAZAR LB KULALRA 108 Upz
SYLHET 15 MOLILYI BAZAR 11 RAJNAGAR 1ng Unz
SYLHET 05 MBLULYI BAZAR 11 FARAAL AN 110 Upz
SYLHET oe MOLULVI BAZAR 11 SHEEMANGAL 1111 Upz
BYLHET {5 MOULYI BAZAR 11 MGULVIBAZAR MU 112 Miies
SYLHET {151 MOLILYI BAZAR 11 SHEEMANGAL MUN 113 Mun
SYLHET [1]&3 MOULVI BAZAR Lk JURRI 577 Upz
SYLHET 06 MOULYI BAZAR 11 HARLEKHA MUN 5HG M
SYLHET e SUINAKGAN. 10 SUNAMEAN] 5 (5 Upz
SYLHET 06 SLINAMGEAN. 0 BIEWAMYARFLIR (1] Upz
BEYLHET 153 SUNAMEANS 10 CHHATAK oa7 Upz
SYLHET 06 SUNAMGAN, 10 DERAM L Upz
SYLHET (6 SUNAMGAN.] 10 DHARMAPASHA Gog Upz
SYLHET 0e SUMNAMGAN] 10 DOWARABAZAR 100 Upz
SYLHET 06 SUNAMGAN] 10 JAGANNATHPLR 101 upz
SYLHET 6 SUNAMEAN. 10 JOMALGAMS 102 Upz
BYLHET [1]3] SLNAMGEAN. 0 SULLAH 103 Upz
SYLHET LiE) SLUNAMZAN. 10 TAHIRPUR 104 Upz
SYLHET 06 SUNAMGAN] 10 SUNAMGAN] BN 108 Murn
SYLHET 1= SLINAMOAR. 10 Sunamgen| 58 Upz
SYLHET & SYLHET [t BALAGAN] 3 Upz
SYLHET 06 SYLHET 4t BISWANATH (4 oz
SYLHET 05 SYLHET (a SYLHET S aag Ugz
SYLHET & EYLHET na BEANIBAZAR OEE Upz
SYLHET 8 SYLHET ] COMBEANIGANI-SYL o7 pe
SYLHET ] SYLHET ] FEMCHUGAN) 06a Upz
SYLHET 1]} SYLHET O GOLAREAN 1] Upz
BYLHET [il~} SYLHET g GOWAINGHAT 340 Upz
SYLHET (15 SYLHET 4 JAINTIAPLUIR 41 Lpz
SYLHET ns SYLHET [nje] ZaIGAN. a2 Upz
BYLHET as SYLHET ] RANAIGHAT a3 Upz
BYLHET il SYLHET g SYLHET CC o4 [
EYLHET i3 SYLHET [js3 DASKHIN SURMA TE] Upz
SYLHET 06 SYLHET ] OEMANI MAGAR B0 Upz
_— e
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