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From the Desk of Director General

It is appreciable to note that the Institute of Epidemiology,
Disease Control and Research (IEDCR) is publishing the
“National Bulletin of Public Health” regularly. This bulletin
aims to create awareness among all, as well as disseminate
important information and event news for the health
professionals to keep them updated. Dengue, a vector
borne disease, has been attacking us repeatedly and
reached alarming proportions this year. This current issue
focuses on that along with other imperative information. |
hope this issue will be very useful to all. | thank the bulletin
team for their concerted efforts.
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A Spgcial Issue on

Editor-in-Chief’s Note

NBPH in its very first year had its second issue as a special one on
dengue. Unfortunately, in less than a year Bangladesh has been
gripped with a huge rise in the number of dengue cases. Early onset
of monsoon and an ambient temperature provided the perfect
environment for a rapid rise in the number of the mosquito population.
Although most of the victims are from within Dhaka, cases have
started propping up in various other places. Initially those patients
gave a history of travel to Dhaka but native cases are also being
reported There was a felt need to reprint the dengue issue from
various quarters. Dengue was comprehensively covered. But with the
time gap, necessary changes have been incorporated and up to date
information has been provided. We hope of living up to the
expectations of all those who want to know the latest on this
overwhelming problem.

Prof. Mamunar Rashid
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Dengue:

The Breakbone Fever

Prof. Dr. Tahmina Shirin, Dr. Ahmed Nawsher Alam, Dr. A S M Alamgir, IEDCR
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What WHO* says about
Dengue

e Dengue is a mosquito-borne viral
infection

e The infection causes flu-like illness,
and occasionally develops into a
potentially lethal complication
called severe dengue

e The global incidence of dengue has
grown dramatically in recent
decades. About half of the world's
population is now at risk

e Dengue is found in tropical and
sub-tropical climates worldwide,
mostly in urban and semi-urban
areas

e Severe dengue is a leading cause
of serious illness and death
among children in some Asian and
Latin American countries

e There is no specific treatment for
dengue/severe dengue, but early
detection and access to proper
medical care lowers fatality rates
below 1%

e Dengue prevention and control
depends on effective vector
control measures

*World Health Organization
15th April, 2019’
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Epidemiology of Dengue
and its status in
Bangladesh

Vector

A vector is an organism that does
not cause disease by itself but
which  spreads infection by
conveying pathogens from one host
to another. For dengue, Aedes
mosquito is the vector, dengue virus
is the pathogen and human beings
are the host.

Two species of Aedes mosquitoes,
Aedes aegypti and  Aedes
albopictus act as the vector for
dengue. Human to human
transmission takes place through
the bite of an infected mosquito.
Several factors such as rainfall,
temperature, humidity  provide
appropriate  conditions for its
survival, reproduction, breeding,
egyg hatching and virus
transmissibility. Aedes mosquito
species have adapted well to
human habitation, breeding around
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household water containers such dengue virus in the mosquitoes is The Dengue Virus
as those used for water storage or well established and thus the virus )
for indoor the The Dengue Virus (DENV), a

plants and in
disposed water holding vessels like
discarded cans, used tires etc.

These mosquitoes are daytime
(especially at dawn and dusk)
feeders. On their own, they cannot
fly over long distances (<110 yards)
and reach beyond two stories, but
can be carried manually (like cars,
lifts or elevators) to any distance or
heights.

They inflict an innocuous bite,
usually on the back of the neck and
the ankles. To finish one blood meal
they can move from one to another
individual. Thus commonly, entire
families develop infection within a
24 to 36 hours period, presumably
from the bites of a single infected
mosquito. After incubation period
for 4—10 days, an infected mosquito
is capable of transmitting the virus
for the rest of its life.?

Transovarian transmission of
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can persist in the nature. This
results in the virus to persist for
longer periods and cause repeated
outbreaks.

Aedes mosquitoes in

Bangladesh
Several entomological surveys
were conducted in Dhaka and

elsewhere to see the distribution of
the Aedes mosquitoes. The survey
findings have shown Aedes aegypti
to be predominantly present in
cities and Aedes albopictus mostly
in the rural areas of Bangladesh. In
recent years, it has been observed
that during the period of monsoon
and post-monsoon, there is an
upsurge of Aedes mosquitoes.
Additionally under constructed
buildings provide more
opportunities to breed.
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positive sense single stranded RNA
virus belongs to the genus
Flavivirus, family Flaviviridae.
DENV comprises four distinct
serotypes known as DENV-1,
DENV-2, DENV-3 and DENV-4 with
30% to 40% heterogeneity. A fifth
addition to the existing serotypes of
dengue viruses is the DENV-5,
which was announced in October
2013, after its detection in
Malaysia.®* Thus the DENV is
considered as a group of five
different viruses that are linked by
serology, epidemiology, disease
pathogenesis and clinical
manifestations.

Primary infection with one serotype
confers serotype specific lifelong
immunity. But pre-existing antibody
cannot give protection against
another serotype. Rather second
time infection with heterogonous
serotype is often associated with
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dengue hemorrhagic fever (DHF)
and/or dengue shock syndrome
(DSS). Dengue hemorrhagic fever
occurs more frequently  with
DENV-2 or DENV-3 following
primary infections with DENV-1.
Moreover it has been observed that
variation in disease severity is
associated with individual
serotypes. Still it is uncertain why
some serotypes are inherently
more virulent than others. For
instance, primary infection with
serotype 1, 2 and 3 leads to more
severe clinical manifestations. In
comparison, DENV-4 appears to be
clinically milder.

At least 100 countries
in Asia and the Pacific,
the Americas, Africa,

and the Caribbean are
considered
as dengue
endemic areas.
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Extent of the Problem
a. Global Situation

Dengue is spreading very rapidly,
with a 30-fold increase in global
incidence over the past 50 years.
According to US CDC, about 40% of
the world lives in the dengue endemic
zone.* At least 100 countries in Asia
and the Pacific, the Americas, Africa,
and the Caribbean are considered as
dengue endemic areas. Globally
each year 50 to 100 million infections
occur including 500,000 DHF cases
with 22,000 deaths mostly in the
children, says the World Health
Organization (WHO)."®

Dengue occurence:

» According to the Ministry of Health
and Family Welfare as of 26 may 2019,
India reported 5,504 cases

* According to media reports citing
health authorities, Nepal has reported
1500 cases since the beginning of the
year and as of 8 July 2019
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* According to the Ministry of Health
and as of 21th July, Sri Lanka reported
35,267 cases of dengue in 2019

» According to the National Institute of
Health, Pakistan reported 2,500 cases
(as of 30 June 2019)

* According to the Bureau of
Epidemiology as of 14th July, 2019,
Thailand has reported 49,174 cases,
including 64 deaths. Due to the intense
circulation of the virus throughout the
country, Thailand has declared a state of
emergency

» According to the latest report of the
Department of Health, Epidemiology
Bureau, 3,610 dengue cases reported
from June 16 to 22 in Philippines and
since January 1 to June 22, to a
cumulative total of 98,179, with 428
deaths were reported

Besides, according to WHO, Australia
has reported 700 cases in 2019 as of
2nd July 2019
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b. Bangladesh Situation

Outbreak of dengue fever was first
reported in 1965, known as ‘Dacca
fever’ followed by few scattered
cases during 1977-78. In 1996-97,
dengue infections were confirmed in
13.7% of 255 fever patients screened
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at Chittagong Medical College
Hospital.”®¢ Dengue and dengue
hemorrhagic fever re-emerged in
2000 and became endemic in
Bangladesh. Four serotypes
(DENV1-4) of dengue with DENV-3
predominance were associated with
dengue outbreak in 2000 and

persisted in circulation till 2002. In
subsequent years, DENV-1 and
DENV-2 were in circulation.”®
DENV-3 got re-introduced in 2017.
Compared to the past 15 years,
dengue with considerable number of
deaths was reported in 2018.° In
addition, co-detection of two or more
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serotypes of DENV in different
combinations was found.®°

Notes for All 12

a) When will you suspect a
dengue infection?
High fever (>39°C/104°F).
Dengue fever is also accompanied
by any 2 of the following symptoms:
e Severe headache
e Pain behind the eyes
e Muscle and joint pains
e Nausea, vomiting
e Swollen glands
e Rash
b) What should you do?
e Consult a doctor or health
professional if your fever is
accompanied by any two of the
above sign/symptoms.
In addition you should;
e Continue fluid intake along
with regular diet
e Take no medicine other than
paracetamol for pain and fever
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c) Where to go for the laboratory
tests:

Your doctor is the best guide.
Facilities for dengue blood tests
(IgM and NS1) are now available in
many of the diagnostic laboratories
both in public and private sectors.
However, health care facilities in
government sectors can provide
reliable results at cheaper prices.
PCR is modern and expensive but a
confirmatory test in the diagnosis of
dengue. It is done in selected
places only, IEDCR, being one of
them. When referred by a health
professional, tests related to
dengue and chikungunia, including
PCR are free of cost at IEDCR as
all costs being borne by the
government.

Notes for the Physicians
Diagnosis

Clinical manifestations (described
in “When will you suspect a dengue
infection” section), associated with
fever, epidemiological information
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Good To Know"?

e Influenza, measles or chikungunya,
may mimic the febrile phase of
dengue

e Co-infections with Influenza make
the differential diagnosis difficult.

e While fever, arthralgia, rash,
malaise and leukopenia are common
in both chikungunya and dengue,
symmetric arthritis of small joints is
pathognomonic of the former.

e Splenomegaly and prolonged fever
should prompt the consideration of
malaria and typhoid in the differential
diagnoses.

e Fever, malaise, vomiting, liver
enlargement and elevated liver
enzymes may be misdiagnosed as
infectious hepatitis, and vice-versa.

e Sepsis and meningococcal disease
should be considered in patients with
shock.

e Another misdiagnosis is acute
cholecystitis
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Remember 2
* Patients with dengue usually have
gastrointestinal symptoms

* A Dbleeding tendency and
pronounced thrombocytopenia are
more frequent in dengue

* Another helpful tool to differentiate
dengue from other diseases is to
determine the sequence of signs and
symptoms, including warning signs
during defervescence that frequently
announce severe dengue

and virological tests (if available)
are particularly useful in diagnosing
patients with acute undifferentiated
fever.

Differential Diagnosis

A number of infectious and
non-infectious diseases mimic
dengue and severe dengue. It is
thus necessary for clinicians to be
familiar with the epidemiological

characteristics.

Dengue case classification by severity (WHO 2012) 13

Dengue case classification by severity

Dengue+ warning signs

Severe dengue

with
warning signs

Criteria for dengue + warning sign

Probable dengue
Live in travel to dengue endemic
area.Fever and 2 of the following
criteria:

Nausea, vomiting

Rash

Aches and pains

Tourniquet test positive

Leucopenia

Any warning sign
Laboratory confirmed dengue
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Warning signs *

Abdominal pain or tenderness

Persistent vomiting

Clinical fluid accumulation

Mucosal bleed

Lethergy, restlessness

Liver enlargement >2cm
Laboratory:increase in HCT
concurrent with rapid decrease in
platelet count

1.Severe plasma leakage
2. Severe haemorhage
3.Severe organ impairment

Criteria for severe dengue

1.Severe plasma leakage
Leading to
e Shock (DSS)
®  Fluid accumulation with
o respiratory distress
2.Severe bleeding

As evaluated by clinician
3.Severe organ involvement
e Liver:AST or ALT>= 1000
e CNS:Impared consciousness
e Heartand other organs

AP TGN 8 RGN T (T
IR TRNF (THF SARRSE evry S0
IR (CF @O @TOG TF TGS
SECIRICO AT ICN

TR o7 @ Tt

q G SR B! (AT TR &,
(T, &9, (OF (AT & T (TF *1F
e e Soifre 2w s |
FIIGIEART 29 8 (AF do WMd &y
SIEIN BT SAPeEH e
FERIE ATF, SRAT ST (7l
(T @R *-9 T ACF | FPTCO TCE
Tl ST TS AR | ]S RIS

Clinical Manifestations

The clinical manifestations range
from asymptomatic infection to
undifferentiated fever, dengue fever
and dengue hemorrhagic fever (DHF)
or dengue shock syndrome (DSS).

Symptoms usually last for 2-7 days,
after an incubation period of 4-10
days after the bite from an infected
mosquito.

The clinical features of dengue fever
vary according to the age of the
patient. Due to tremendous pain in
bone this is also called 'break-bone'
fever.

Patients who are already infected
with the dengue virus can transmit the
infection via Aedes mosquitoes after
the first symptoms appear (during 4-5
days; maximum 12).'

Dengue should be suspected with the
symptoms described in the “notes for
all’ section.
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Diagnostic Tests "*

i. Clinical: Tourniquet test

ii. Laboratory
a. General
e Complete Blood Count
including total leucocytes,

Platelet and Hematocrit count

- all febrile patients at the first
visit within one week

- all patients with warning signs
e Biochemical test
Serum AST and ALT (within 3
days)
e Coagulation profile
b. Specific
e NS1: within first 3 days of

fever to detect prior
Infections

e IgM: more than 5 days of
fever

e PCR: within first 5 days of
fever

e IgG: anytime
c. Special Cases
e In special cases look for hypo-
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protinemia, hyponatremia
hypoalbuminaemia, hypocal-
cemia, metabolic acidosis,
elevated blood urea nitrogen

e Urine R/M/E, stool test for
occult blood, chest Xray or
ultrasonography for effusion
or ascites

Treatment 415

e Treatment for dengue is symptom-
atic and supportive

Intensive supportive care is the
most important aspect of man-
agement

Close monitoring of vital signs is
extremely essential

e Optimal fluid and electrolytes
replacement therapy to maintain
the functions of the vital organs
during the critical period (24 to 48
hrs) and effective control of
bleeding episodes will lead to
favorable outcomes

e Administration of plasma is not
comprehensively recommended.
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For further details and specific
diagnosis, follow the
Management Guideline or contact
IEDCR

National Guidelines for Clinical

Management of Dengue Syndrome
is available on IEDCR website

(https://www.iedcr.gov.bd/imagesf/files/d
engue/NationalGuidelineforDengue_201
8.pdf)

®

Mational Guideline
for Clinical
Management of
Dengue Syndrome

™ Editlan 2010

e Or

WHO guideline is available on
WHO website

(http://www.wpro.who.int/mvp/document
s/handbook_for_clinical_management_
of_dengue.pdf)
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But recombinant activated factor
VIl is suggested whenever mas-
sive bleeding does not respond
to blood component therapy

Preventive Measures for all'4'5

Alot can be done at the personal level
to prevent the spread of the disease.

» Movement
olf possible, try to avoid at risk
areas where dengue outbreak is

reported
eEnsure mosquito free
environment at childcare,

preschool, school and work place
olt is better to take rest at home
during illness

» Personal protection
e Clothing: skin exposed areas
should be minimized by wearing
long pants, long-sleeved shirts,
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and socks, tucking pant legs into
shoes or socks

e Mosquito repellents: Use a
repellent with at least 10 percent
concentration of diethyltoluamide
(DEET), or a higher concentration
for longer lengths of exposure.
Avoid using DEET on young
children

e Mosquito nets: Try to use
mosquito  nets treated with
insecticides if available. Use
mosquito net whenever you sleep
Patients who are already infected
with the dengue virus can transmit
the infection (for 12 days) via
Aedes mosquitoes after their first
symptoms appear. So, keep them
under net.

e Door and window nets: If
possible use structural barriers like
screens or netting on doors and
windows

e Timing: Try to avoid being
outside at dawn, dusk, and early
evening because Aedes
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mosquitoes usually bite at these
times

» Environmental Management
The Aedes mosquito breeds in

clean, stagnant water. Indoor
stagnant water should be cleaned
e.g., on rooftops, unused

containers, house yards, unused
car tires, under refrigerators and air
conditioners, construction areas
and other places at every 2 to 3
days interval where the Aedes
mosquito breeds.

Turn buckets and water cans over
and store them under shelter so
that water cannot accumulate.
Remove excess water from plant
pot plates and indoor flower vase.

A lot can be achieved

at the
personal level
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Dengue Vaccine'®

The vaccine, known as
Dengvaxia®, is currently licensed in
20 countries for the prevention of
dengue.

The indication for the dengue
vaccine is recommended for use in
the prevention of dengue disease
caused by dengue virus serotypes
1, 2, 3 and 4 in individuals 9 to 45
years of age with prior dengue virus
infection and living in endemic
areas. WHO recommendation says,
“One who is never infected by
DENV should not take the vaccine
which may worsen the health
condition.”

The dengue vaccine has been
evaluated in studies involving more
than 40,000 people from 15
countries with up to six years of

follow-up data from large-scale
clinical safety and efficacy
investigations.

A person can get dengue more than
once as there are five distinct virus
serotypes circulating worldwide.
Dengue infection is unique in that a
second time infection tends to be
worse than the first infection.
Therefore, preventing dengue in
individuals with a prior dengue
infection has the potential to reduce
the high human and economic
costs of severe dengue.

Currently no dengue vaccine is
available in Bangladesh but the
Dengvaxia® has been registered
recently under Directorate General
of Drug Administration'”. We must
remember to strictly follow the
WHO recommendation  while
thinking about vaccination.
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Recent advancements in
vector control 8

Scientists are working on Wolbachia
bacteria for many years to control the
mosquito transmitting human viruses.
Wolbachia bacteria are safe, naturally
found in insects but not usually found
in the Aedes aegypti mosquito. This
Wolbachia can reduce transmission
of the dengue, chikungunya and zika
viruses to human, if it is introduced
into the Aedes aegypti mosquito. It
works in two ways within a mosquito:

1. Boost the natural immune system
of the mosquito to be infected by the
viruses and

2. Prevents viruses to grow inside the
mosquito.

The Wolbachia infected male reduces
the wild mosquito by breeding
non-fertile eggs and the Wolbachia
infected female increases the
Wolbachia infected male and female
mosquito, gradually replacing the
whole mosquito population by the

I AW W (@I (e BT
qFEe  ‘ErEfEme awe B

JE 8FY fEe Sfmed (AF
Q@ (IR | O@ O IR
Fg ™ oAy wgR o
AN SH2. @FPTH I N A
A |

T elfetarey Ao smife

(O TR (IS Reeal Iz
@ MREE AGOFE THRIRS
Sz ety “eaife aEtEr
T e TR | 2 FEREAT @M
PrOTO I (ATFPCST WA
AN (T8 Gfea &6 T “fhea
AROAT |

GERIIA W e (0%, Dpeyefar
8 ol IRATE FGI ACE TH
T I «@fest &S i R 9@
OR 3T AR | @i gUed WHIE (iR
FIS I

S, SRAE [era WIF A @



Volume 1 « NATIONAL BULLETIN OF PUBLIC HEALTH e Issue 2 e 2" Edition

Wolbachia infected mosquitos. This
innovative approach can protect
communities from dengue and other
diseases without changing the natural
ecosystems. This method is natural,
harmless, low-cost and  self-
sustaining. The World Mosquito
Program (WMP) is implementing this
method in 12 countries around the
world.

Scientists of Atomic Energy Research
Establishment under the Bangladesh
Atomic Energy Commission (BAEC)
have developed an effective method
called ‘Sterile Insect Technique’ (SIT)
for controlling aedes mosquitoes. By
the SIT method, male Aedes
mosquitoes are sterilized by applying
gamma rays. These mosquitos mate
with the female aedes mosquitoes,
but no egg/larvae is able to mature. In
this way, the population of mosquito
decreases, thus reducing the risk of
dengue also. This is a very effective
and internationally recognized
environment friendly method of
controlling dengue outbreaks.
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The Ministry of Science and
Information Technology has ordered
to implement the method at the field
level soon.
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NBPH, National Desk
IEDCR Activities on Dengue

+ Create awareness for dengue
prevention through different programs
+ Collect sample and do applicable
tests for referred suspected cases
(NS1, 1Gg, IGm, PCR for dengue,
chikunguniya and zika)

» Research on Dengue virus, serotyp-

ed on dengue status, manage-
ment and prevention

* Prevent panic in mass people
through policy dialogues and
meetings with policy makers,
stake holders and media people

ing AWARENESS IS

+ Collection of samples (dengue
cases) from a number of public and
private hospitals

* Provide necessary support to
confirm dengue suspected deaths
with the help of the Death Review
Committee

* National Public Health Bulletin
keeps the health professionals updat-
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