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Introduction

Bovine tuberculosis (bTB) is an infectious
bacterial disease in cattle, primarily caused
by Mycobacterium bovis, a species within
the M. tuberculosis complex (1). bTB
hinders the milk, meat, and semen
production in livestock with worldwide
annual loss to agriculture of $3 billion (2-4).
In addition, it also poses a threat to public
health. Globally, most cases of zoonotic TB
are caused by M. bovis, cattle being the
major reservoir. In animals, it is transmitted
through direct contact with an infected
animal, ingestion of contaminated food or
water, consumption of contaminated animal

products such as unpasteurized milk, and
infected semen at coitus (5).

Artificial insemination by using bull semen is
now an established and widely accepted
method to improve the quality of breeds,
leading to improved quality and amount of
meat, as well as increasing the milk output.
As bTB is endemic in most livestock farms in
South Asian and many other developing
countries, the presence of Tubercle bacilli in
semen can pose a significant risk to cows
during artificial insemination (6). The
prevalence of the disease varies from region
to region and even from one farm to another

in the same locality. There is scarce
information on its incidence in the artificially
inseminated bulls or its economic impact on
the livestock industry available in
Bangladesh. This study aimed to determine
the prevalence of bTB in Al bulls in
Bangladesh.

Methods

Study Design and Timeline

It was a descriptive type of study. Here, the
Single Intradermal (SID) skin test with PPD
has been used to detect the prevalence of
bTB among the animals >6 months of age.
The study was conducted by the LRI under
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the Department of Livestock Services (DLS)
in various government and private farms
(located at Bagerhat, Barisal, Cumilla,
Dhaka, Faridpur, Gazipur, Mymensingh,
Noakhali, Rajshahi, Sylhet, and
Thakurgaon) as a part of the annual
screening programme in 2019.

A total of 632 Artificially Inseminated (Al)
bulls were tested by CFT using bPPD in the
caudal fold region, and the reaction in the Al
bulls was observed. All the reactors to CFT
were subjected to CCT using both bPPD and
aPPD at the two sites of the neck region for
confirmation. The secondary data obtained
from the VPH Section of LRI were analysed
using Excel 2010 and Epi-Info Version 7.

Of the 632 Al bulls, 509 bulls and 52 buffalo
bulls were used for breeding purposes.
Demographic information was collected from
the VPH section. Al bulls aged <6 months
were excluded. The on-farm test was
conducted by a veterinary medical team
formed by the Principal Scientific Officer of
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the VPH Section of LRI.

Caudal Fold Test (CFT) and Comparative
Cervical Test (CCT)

Two internationally accepted standard for
screening and confirming bTB in cattle,
buffalo etc are the CFT and CCT. For the
initial screening test, CFT is done, while CCT
is performed as a secondary or confirmatory
test in animals which respond to the CFT. In
this study, the following were done:

In CFT, 0.1 ml of bPPD, containing purified
protein derivatives of Mycobacterium bovis,
strain AN-5 (10000 1U/ml), was injected into
the fold of skin at the base of the tail. The
results of CFT were read 726 h later. It was
diagnosed as positive if the inflammation
occurring at the point of inoculation was
characterized by a swelling ranging from a
small pea to an orange. The swelling was
either soft and oedematous or somewhat
hard in nature. Alternatively, a test was also
positive if there was a swelling at the
injection site with a 4 mm thickness
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difference compared to the opposite caudal
fold. An animal with one caudal fold was
positive if its thickness was 8 mm or more.

After a period of 60 days, following the same
procedure of inoculation, 0.1 ml of aPPD
containing purified protein derivatives of
Mycobacterium avium, subsp. avium strain
D4 ER. (25.000 |U/ml) was inoculated in the
upper side of the neck. Another 0.1 ml of
bovine PPD was inoculated in the lower side
of the neck. In CCT, two injections were
made intradermally. Initial skin thickness
was measured by standard slide callipers
before inoculation with PPD. Reading was
taken after 72(x6) h. A swelling >4 mm from
the initial reading was considered positive, a
swelling between 3.0 and 3.99 mm was
classified as doubtful, and a swelling less
than 3.0 mm was considered negative.

The method described by Welchi (1915) was
followed throughout the experiment for
inoculating the animals (7).
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Results

Of the 2,356 animals tested by the VPH
Section for bovine tuberculosis (bTB) in
2019, a total of 632 Al bulls were included in
this study. Among them, 61% were from
government farms and the remaining from
private farms. The highest proportion of
animals (35.9%) belonged to the 3-6 years
age group. Different breeds were tested
including Friesian (most common, 37.3%),
Local and Friesian crossbreeds, Murrah
breed buffalo, and Sahiwal (SL) breed cattle.
The tests were analysed on the basis of age
and types of breeds. As expected, the
positivity of CFT was higher

determine the incidence of tuberculosis by
CFT. Out of 632 Al bulls, 22 (3.5%) reacted
to CFT with bPPD showing marked painful
swelling at the inoculation site in the caudal
fold (Figure 1).

CCT using bPPD and aPPD

All the 22 reactors Al bulls at different farms
were subjected to CCT test using both aPPD
and bPPD at two sites of neck (upper and
lower sites, respectively). Among these, 13
Al bulls showed an increase in skin
thickness of about 4 mm at the bPPD
injection site on the neck, indicating a

positive reaction (Figure 2)). There was no
reaction found for aPPD.

Among the tested 632 Al bulls, 13 were
found bTB positive by confirmatory
diagnosis, indicating the prevalence of bTB
to be 2.1% (95 % Cl: 1.2 - 3.5%) (Table 2).
The tests performed in government Al farms
were higher than private Al farms, and
positivity was higher in government Al farms
in both tests (CFT and CCT). Positivity
status was 4.4% and 2.8% in government
farms and 2.0 and 0.8% in private farms by
CFT and CCT, respectively.

than the CCT in all the Table 1: Distribution of Bovine Tuberculosis (bTB) by different parameters among Al bulls in Discussion
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introduction section. The specific way to
detect bTB are performed by two well
accepted tests, namely CCT and CFT. CCT
is easier to perform, can be done by
non-veterinarians. A larger group is detected
due to the sensitivity of the CCT. To eliminate
false positives, the CFT is done as its
specificity is more, although it is more
specific and required skilled hands.

In this study, reactions to CFT were evident
in 3.5% of the total sample by a clear
inflammatory response like swelling of a
painful nature.

During the CCT, after 60 days of the CFT,
2.1% of bulls were found positive. A similar
finding was reported by Islam, who found
variations in the numbers of positive animals
between the CCT and CFT tests (8). The
tuberculin tests in Al bulls, positive reaction
was 2.1% in CCT, which is much lower

Sirajganj, and Savar districts of Bangladesh,
where the prevalence was 7.3%, 10.2% and
27.5% by Mahmud et al. (2014) (9). The
apparent prevalence of bTB was 20.6%
[95% Confidence Interval (Cl): 17.3; 24.3]
based on CFT by Islam et. al. (2021) (8).
Therefore, it is difficult to draw any
conclusion on the incidence of tuberculosis
in the Al bulls under this study. The rate of
incidence of tuberculosis is influenced by
many factors such as geographical situation
of a country, temperature, precipitation,
hygienic status of humans and animals, and
enforced regularity laws in Public Health and
Veterinary Public Health sectors (10-11).
However, the incidence seems to be
reasonably low in the present study area.
Very limited programmes have been taken
yet to eradicate tuberculosis from the
animals particularly Al bulls in Bangladesh.

Young bulls aged 3-6 years were found to be

more susceptible to bTB than other age
groups. Typically, an annual screening
program is implemented in government
farms, and reactors are removed from the
positive herd.

As a result, younger animals exhibited a
higher rate of positivity to bTB than the older
animals.

In the tuberculin testing, bulls between 3
years to 6 years of age were found to be
more susceptible to tuberculosis than the
bulls of other ages in both CFT (7.5%) and
CCT (4.8%). Similar findings were reported
by Hossain etal. (2012) who noted a
substantially higher incidence of bTB
occurring an early age (12).

When the type of bulls was considered, the
bulls showed the highest percentage (3.9%)
of positivity to CFT, followed by buffalo bull

compared to some other Taple 2: Apparent prevalence of bovine tuberculosis based on caudal fold and species (3.8%). On the other hand,
studies at  Mymensingh, comparative cervical tuberculin test in different Al farms of Bangladesh. in CCT, the bull species showed the
Tuberculin test Positive / Tested Prevalence ((95% CI))
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highest  percentage (2.6%) of positivity,
where bull calves and buffalo bulls showed
no positivity According to Islam et al. (2021),
crossbred cows were 2.9 times (1.5; 5.9)
more likely to be infected with bTB
compared to indigenous cows (8). This
finding was similar to our current study.
Regular screening for bTB, particularly
focusing on the Local X Friesian (L x F)
breed and 3-6-year-old Al bulls, along with
herd separation and adherence to testing
authority recommendations, could help
reduce within-herd transmission and lower
the risk of zoonotic tuberculosis
transmission in Bangladesh.

Conclusion
Mandatory annual screening of Al bulls is
crucial to prevent bTB transmission. More
attention should be paid to younger bulls
and susceptible
crossbreeds.
Continuous
surveillance and
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TR QM ez

qI |
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AR N bTB TREGIOR 2T @ |

qTTF 43 v (72 Feaeg, A
a4 CFT-(S *fEbe 2@ T
(9.5%), 997 I T (9.v%) |
SMCE, CCT-CS AR SR Y
T &b 2R (.9 %), @I AT
ARA @ W AT ML (A Ao
NS IR |

i L |r;=;‘ d:‘; E
Figure 1: Positive tuberculin reaction after
72 hours of inoculation on CFT test.

strict enforcement of bTB control programs
are vital for animal and public health in
Bangladesh.
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Introduction

The One Health approach—an integrated
framework that links human, animal, and
environmental  health—is  increasingly
recognized as a crucial strategy for
addressing complex and interconnected
public health threats such as antimicrobial
resistance (AMR), zoonotic diseases, and
environmental ~ health  hazards. In
Bangladesh, the implementation of One
Health has been exemplified by several key
initiatives. The National Action Plan (NAP)
on AMR stands out as a multisectoral
approach involving human health, animal
health, aquatic health, and environmental
sectors to reduce the spread of AMR through
coordinated efforts, including surveillance,

antimicrobial stewardship, and awareness
campaigns [1]. Additionally, the One Health
Poultry Hub in Bangladesh has been
instrumental in promoting the One Health
framework by facilitating collaboration
among researchers, policymakers, and
stakeholders [2].

However, while these national-level
initiatives demonstrate the effectiveness of
the One Health framework, local and
regional One Health initiatives play a critical
role in addressing public health challenges
at the community level, where localized,
context-specific interventions can yield the
most significant results. At the same time,
the effectiveness of local One Health

initiatives is often hindered by several
challenges.

Despite the challenges faced by local One
Health initiatives, Barishal, a southern part of
Bangladesh, has made significant strides in
implementing the One Health model. It has

achieved notable progress in  AMR
surveillance, zoonotic disease research, and
community engagement through

collaboration between the Field Disease
Investigation Laboratory (FDIL), a regional
animal health laboratory, and Sher-E-Bangla
Medical ~ College  (SBMC), Barishal
representing a key regional human health
laboratory. This success highlights the
effectiveness of targeted, community-driven
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One Health interventions in addressing
public health challenges. This article outlines
the evolution of One Health efforts in
Barishal, examines the challenges
encountered, and explores strategies for
sustaining and expanding these initiatives to
achieve a broader impact both at the
national and global level.
Beginning of One Health
Collaboration

The One Health journey in Barishal began in
November 2022 when the Microbiology
Department of SBMC announced a quiz
competition for medical students to
celebrate World AMR Awareness Week. A
representative from the FDIL Barishal
proposed expanding the event to include
veterinary students of Patuakhali Science
and Technology University (PSTU) through a
joint collaboration. Although the joint quiz
competition was postponed due to time
constraint, this initial contact marked the
beginning of a new partnership between
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FDIL and SBMC. Following this, both
organizations engaged in discussions on
launching a coordinated AMR surveillance
program in FDIL, laying the groundwork for
the region’s One Health initiatives.

One Health Initiatives in Barishal

An overview of the key One Health initiatives
taken and activities being implemented in
Barishal region are listed in the Figure 1
which are described below briefly.

1. Capacity Building and Advancement of
AMR Surveillance

In November 2022, a strategic collaboration
between the FDIL and SBMC led to the
initiation of AMR surveillance in poultry,
highlighting a critical gap in training for
conducting Antibiotic Sensitivity Testing
(AST). To address this, the two institutions,
with support from Chittagong Veterinary and
Animal  Sciences University (CVASU),
developed a surveillance form and facilitated
training for FDIL personnel through SBMC.
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Additionally, SBMC provided on-site
assistance to FDIL, ensuring the laboratory’s
effective setup and marking a significant
milestone in Barishal's One Health efforts.
This initiative gained national recognition
when FDIL presented their AMR surveillance
findings at the One Health Bangladesh
Conference in Dhaka in 2023. The
recognition of their work attracted both
national and international support, notably
from the Fleming Fund’s country grant for
Bangladesh.

2. AMR at the Human-Animal Interface

In January 2024, a cross-sectional study
conducted in Barishal compared AMR
patterns in E. coli isolated from humans at
SBMC and from animals at FDIL. The study
involved testing 68 hospitalized human
samples and 49 poultry samples. Veterinary
students from PSTU contributed to data
management and cleaning, while FDIL
Barishal conducted the data analysis. The
study revealed significantly higher
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resistance rates in human isolates for
antibiotics such as  Ampicilin  and
Azithromycin, with odds ratios of 4.3 and 9.3,
respectively, compared to animal samples.

Principal Component  Analysis (PCA)
demonstrated that resistance to Ampicillin
and Azithromycin was the dominant factor
explaining variability in resistance patterns,
emphasizing the urgent need for focused
stewardship of these antibiotics. The overlap
in resistance patterns between human and
animal isolates highlighted the
interconnectedness of human and animal
health, with potential implications for the
transmission of resistant bacteria across
sectors.

The findings advocate for the establishment
of integrated AMR surveillance frameworks
that incorporate both human and animal
health data, as well as the reinforcement of
prudent  antibiotic  use

policies in both settings. n
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Furthermore, the study recommends the
implementation ~ of  local  antibiotic
stewardship programs.

3. Multidrug Resistance in Urinary Tract
Infections

From January to December 2023, a total of
1,670 urine samples were processed, of
which 229 showed significant bacterial
growth, giving a culture positivity rate of
13.7%; 95% CI 12.1-15.4). Among these
229 culture-positive samples, the most
frequently isolated pathogen was E. coli
(55.9%; 95% CI 49.5-62.3), followed by
Pseudomonas spp. (20.5%; 95% CI
15.3-25.8), Klebsiella spp. (14.8%; 95% Cl
10.2-19.5) and Acinetobacter spp. (8.7%;
95% Cl 5.1-12.4). These estimates
represent the overall prevalence of each
pathogen among all UTI isolates, not their
MDR profiles.

FDIL: Field Disease Investigation Laboratory, SBMCH: Sher-E-Bangla Medical College Hospital, BDH: Barishal District Hospital,
CVASU: Chattogram Veterinary and Animal Sciences University.

Figure 1. An overview of the One Health activities initiated or implemented at a regional
level (Barishal) in Bangladesh.
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Overall, 70 of the 229 isolates were
MDR-positive, corresponding to an MDR
prevalence of 30.6% (95% Cl 24.6-36.5)
among culture-confirmed UTIs. In general,
Acinetobacter spp. showed the highest MDR
proportions, whereas E. coli and
Pseudomonas spp. exhibited comparatively
lower MDR prevalence, consistent with the
lower odds of MDR observed in multivariable
analysis (aOR = 0.3 for E. coli, p < 0.05; aOR
= 0.1 for Pseudomonas spp., p < 0.001,
compared with Acinetobacter spp.).

Multivariable logistic regression further
demonstrated that male sex (aOR = 2.2; p <
0.05), admission to specialized units (SUs)
(@OR = 6.1; p < 0.001), and attendance at
private medical settings (PMSs) (aOR = 3.1;
p < 0.05) were independently associated
with higher odds of MDR-UTI. Notably, male
patients attending PMSs had markedly
increased odds of MDR (aOR = 21.8; p <
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Analysis (MCA) identified MDR-positive
status and admission to SUs as the major
contributors to the first dimension of
variability, while Acinetobacter spp. and
Pseudomonas spp. predominantly
contributed to secondary dimensions,
highlighting the combined influence of
healthcare setting and pathogen type on the
MDR pattern [3].

4. Geospatial and Climatic Analysis of
Dog Bite Cases in Barishal

In  October 2024, we launched a
collaborative research project analyzing dog
bite cases using a secondary dataset from
Barishal  District  Hospital.  Veterinary
students from PSTU contributed to data
collection. This ongoing retrospective
observational study examined
approximately 1,20,000 dog and cat bite
cases reported over a 36-month period
across Barishal. It integrates patient
demographic data, bite characteristics, and
post-exposure prophylaxis (PEP) adherence
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with  climatic ~ variables, including
temperature, humidity, and rainfall. The
project is currently in the data input phase.

The findings are expected to inform
region-specific rabies prevention strategies,
enhance resource allocation, and strengthen
community-based interventions. This study
will highlight the value of integrating
multidisciplinary data in One Health
research to address the public health
implications of dog bites and rabies.

5. Understanding the Genetic Diversity
and Molecular Epidemiology of Dengue
Virus

A collaborative study among the CVASU,
FDIL Barishal, and SBMC was initiated to
assess the genetic diversity of the dengue
virus (DENV) in Bangladesh. The study
detected genomic sequencing of virus from
dengue patients, alongside mosquito
trapping to evaluate vector prevalence.
Additionally, the research explored the
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socioeconomic factors influencing dengue
transmission and investigated the role of
animal reservoirs and emerging vectors in
the epidemiology of the virus.

The findings from this study are expected to
provide critical insights for developing
targeted prevention strategies and improve
the understanding of the evolving dengue
epidemiology in the Barishal and
Chattogram regions. This research will
contribute to national dengue control efforts.
The manuscript is currently under review in a
peer-reviewed journal.

6. Model Poultry Village

FDIL Barishal, with training support from
FAO-ECTAD and Microbiology Department
of SBMC initiated the Model Poultry village
program in  Barishal to  promote
antibiotic-free poultry farming. The aim was
to reduce overuse of antibiotics by training
the farmers on biosecurity, hygiene practice,
risk of zoonotic disease transmission, and

(TR OF, FMEH (BT aR
(IPG-GHJATSE (eI (PEP)
(N DI O, SINEl, WKl «R
q@?ﬂﬁmﬂﬁaﬂ%ﬂaw
I q© T TRCR | 2FH0 JTOANH (COT
95 2RI AR |

G2 IR FeArTeef SR f[e
@ afstarg @ 97, oM
Tge N aR TEVRCES TWrw
SR TR T RIS FAE | 92
NI ST (T I - [0
(OB GFIPS IR T 9l A,
T TP PG IR @RCOR G 2SN
FIRER AR FF |

¢. (O% OIRIACH (SALS CID@ IR
el SRR WT S TN

JrReAace (v ©ida (fe2adfe) «a
(LS CAb@y FHRE FACo HIAN
ool e af e TEee
ffewreR (CVASU), «orfeigws
IR AR (R-2-JRAT (NG Ferer
(efRGT) @ 0T G5 @R el



12 Volume 8 Issue 3

NATIONAL BULLETIN OF PUBLIC HEALTH

December 2025

importance of clean environment to prevent
infection from animal to human. This model
showcased one of the solutions to the
reduction of AMR burden attributed to
commercial poultry farming and risk
mitigation in  zoonotic transmission of
pathogens though poultry value chain in
Bangladesh.

Challenges of One Health at the Local

Level

Implementation of One Health initiatives in

Barishal has faced the following challenges:

e Challenges in coordinating efforts across
agriculture, fisheries, and environmental
sectors to establish a cohesive One
Health team in Barishal.

e Limited voluntary engagement from local
stakeholders.

e Absence of a comprehensive structural
policy framework to support and direct
One Health initiatives.

® Resource constraints, coupled with a
lack of dedicated research grants to

Y P O™ G IR (O
ANERE  SORACE ey
FM (O 4T (O LS TR Fe1
AR | GRIGT, MIRIT (O IR
@ 2O (A ALATSS @ AErH
FEAST GR 21 ReeTq @ TarH
ST AP FCAE |

NI TATAE] Ty OGP LNSTATY
@ tofre wrgd el em
FAE @R IR @ SO N (TF
B 151 B SR 1 1) B | S
(@ Tfe I | @2 AEIA GO
(T fEl ShER SR A |
WEEBH IO 4o PrR-Rkiees
G ACAGG N IRCE |

b, & (2N &I

G291, FAO-ECTAD «@de
CR-3-E (e e
TAGREES [ewR  =wen
I Sree (onfy foree oow ww

sustain the initiative.

e Lack of formal recognition from central
authorities for local One Health workers
and stakeholders.

Addressing these challenges is crucial for

achieving a more integrated and effective

One Health approach in Barishal.

Future Directions in Advancing One

Health at the Local Level

To advance One Health implementation at

the local level, the following actions are

recommended:

e Activate  Divisional One  Health
Committees with representatives from
key sectors for regular discussions on
challenges and solutions.

® Prioritize youth involvement in AMR
surveillance and zoonotic disease control
to drive innovation and sustainability.

® Provide training, educational programs,
and research grants to equip youth with
the necessary skills and knowledge.

® Ensure adequate financial support to
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sustain Health
initiatives.

e Organize local seminars and workshops
to promote the One Health concept and
foster collaboration across sectors.

e Integrate environmental health, forestry,
fisheries, and agriculture into the One
Health  approach for a more
comprehensive solution.

These efforts, based on the Barishal

experience, are essential for addressing

local health challenges and supporting
broader national and global One Health
initiatives.

and expand One

Conclusion

The One Health initiatives in Barishal
through collaboration between FDIL Barishal
and SBMCH, demonstrates the importance
of local-level interventions in tackling AMR
threats and innovation for zoonotic disease
transmission by introducing locally available
methods and resources such as one
exemplified by the Model Poultry Village
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project in the region. However, challenges
such as limited resources, capacity gaps,
and lack of a structured policy persist. By
addressing  these  challenges  and
strengthening One Health efforts with the
formation of active local One Health
Committees, engagement of the youth in
activities, assurance of  sustainable
operational funding and research grants,
and organization of regular local
coordination meetings and seminars, the
One Health approaches as described herein
can be a better model for the demonstration
of inclusive One Health efforts grasping the
local communities beyond the country’s
centrally focused priorities and activities
aligned with the global concept.
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Introduction

Influenza represents a critical public health
challenge in Bangladesh, characterized by
its potential for seasonal outbreaks and
significant morbidity, particularly among
vulnerable populations such as children and
individuals ~ with  pre-existing  health
conditions.  The  National Influenza
Surveillance (NISB) program has been
established to monitor the epidemiology of
influenza, providing essential data to
determine public health interventions and
vaccination strategies. IEDCR has been
recognized as the National Influenza Centre
since 2007 and is part of the Global
Influenza  Surveillance and Response
System, supported by the World Health

Organization to enhance pandemic
influenza preparedness and investigate
respiratory illness outbreaks. Since 2010,
IEDCR has successfully operated the NISB
in collaboration with the U.S. Centers for
Disease Control and Prevention (US-CDC).
The aim of this study was to collate
surveillance data from 2015 to 2021 to
assess the influenza incidence, identify
trends, analyze geographic distribution with
demographic patterns and recommend
public health responses on prevention
strategies for at-risk populations.

Methods
* A retrospective descriptive analysis of
the National Influenza Surveillance data

from January 2015 to December 2021
was done.

+ A total of 25,441 samples of suspected
influenza cases were collected from 10
sentinel sites across Bangladesh.

+ Samples were obtained from patients
presenting with Influenza-like lliness (ILI)
from outpatient and Severe Acute
Respiratory Infection  (SARI)  from
inpatient departments.

Case Definition: defined by World Health
Organization
+ SARI: An acute respiratory illness with
the following characteristics: History of
fever or measured fever of 238°C, and
cough, onset within the last 10 days,
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Requiring hospitalization.

* ILI: An acute respiratory illness with the
following characteristics: Measured fever
of 238°C, and cough, onset within the
last 10 days

Sentinel Sites:
Eight district hospitals (Secondary health
care facilities) and 2 tertiary health care
facilities (Fig 1).

Sample collection and Lab testing:

+ Surveillance  physicians/  trained
medical technologists collect nasal and
throat swabs from ILI and SARI patients
and send it weekly to IEDCR virology lab
for confirmation by RT-PCR.

+ Laboratory confirmation was performed
following the protocol described by the
US-CDC for the confirmatory diagnosis
of influenza A/HINpdm09, A/H1N1,
A/H3N2 and influenza B. Nasal and
throat swabs were taken with Dacron
swabs and preserved in viral transport
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medium. To perform the virus
determination, nucleic acids were
extracted from 100-140 uL of the sample
using the QIAamp® Viral RNA Mini Kit
manually.  The amplification  was
performed with the Super Script I
Platinum One-step RT-PCR System in
the 7500 Fast Real-Time PCR System by
Invitrogen in pre COVID period and
FLUSC2PC-RUO (influenza SARS-CoV2
multiplex assay) in COVID period. During
rRT-PCR the ribonucleoprotein (RNP)
was assessed to see whether the
samples contain sufficient human cells.

Statistical analysis

The analyses were done using the Stata/IC
13.0, and the graphs were generated using
the Microsoft Excel 2010.

Results

RT-PCR Confirmed Influenza

The analysis of the NISB data from 2015 to
2021 revealed the epidemiology of influenza

T
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in Bangladesh. Samples were collected from
25,441 suspected cases. Among these,
1,842 cases (7.24%) tested positive for
influenza viruses.

Demographic Distribution

The demographic breakdown of the
suspected cases showed that symptoms
related to influenza were more in ILI cases
than SARI. The age group analysis revealed
that the highest proportion of suspected
cases occurred in children aged 1 to <5
years.

In case of influenza positivity, we found
children aged 5 to <15 years had the highest
positivity rate of 12% (Table 1).

Geographic Distribution

Geographically, the data showed a diverse
representation across Bangladesh, with
Habiganj contributing the highest proportion
of sample collection (12.51%), and Satkhira
had the lowest (8.47%). However, the
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highest positivity rate was observed in
Gazipur  (10.23%), whereas Habigan;
reported a comparatively lower positivity rate
of 5.87%.

Seasonal Trends

Seasonal trends revealed that influenza
cases typically peaked between May and
July, with notable annual strain variations.
During the Corona pandemic years
(2020-2021), seasonal shifts were observed
with less severe double peaks. In those
years, a shift to a double peak pattern was
observed, contrasting with the single peak
seen in previous years. Influenza positivity
reached its highest rate (11%) in 2019, just
prior to the COVID-19 pandemic.
Specifically, the highest number of confirmed
cases were recorded in May 2019,
accounting for 135 cases (11%), while the
overall trend showed sample collection was
increased in 2021 (Fig 2).

Influenza Strains

Among total influenza positive cases (1842),
the majority of flu cases were influenza A
(66.4%; 1,223), followed by influenza B
(33.5%; 618), with a rare coinfection of
A/H1pdm09, B/Victoria (0.05%; 1). Among
influenza A, A/H1pdm09 was the most
frequent strain (51.6%; 631), followed by
AH3 (47.6%; 582), with a few cases of
combined infection. For influenza B, the
Victoria lineage led (70%, 433 cases),
followed by Yamagata (26.3%, 162 cases).
However, Yamagata disappeared after 2019

(Fig 2).

Discussion

From the NISB data we found comparatively
lower influenza positivity rate (7.24%) during
our study period, which was similar to the
findings in the recent influenza update of
WHO(1), where it showed the flu positivity
was below 10% in all countries surrounding
Bangladesh. Children aged 5 to <15 years
had the highest influenza positivity rate

Table 1: Demographic data of the collected influenza samples by NISB, WT SRACE @
2015-2021 (n=25441) (RmR-1)
Clinical Suspected (%) RT PCR positive % I 8 I|fGhe
situation cases influenza W WC*U WT A
n n
ILI 16,358 64.30 1259 8 V6.8% (529 (F),
SARI 9,083 35.70 783 6 W@T B vo.¢%
Male 15181 60 1108 73 (Vb &), aR
Female 10260 40 734 72 AZ-R&EN  (A/H1pdm09
Age group (year) 8 B/Victoria) 0.0¢% (5
Mean Std. Dev. Min  Max RT PCR positive % (&l )
influenza
) 3'—*@@ & A-9F T
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(12%), identifying them as a high-risk group
for influenza infections. This aligns with
findings from other countries. Children in this
age group often spend extended periods in
close contact with peers in school settings,
fostering the transmission of respiratory
viruses.  Additionally,  their relatively
immature immune systems and low prior
exposure to influenza viruses contribute to
higher infection rates (2).

The yearly seasonality of human influenza
epidemics is uniform and consistent with
findings from other shorter-term researches
conducted in Bangladesh. A single, recurrent
influenza peak was seen during the summer
monsoon season, in contrast to certain
tropical and subtropical parts of Asia that
report biannual peaks (3). This is in contrast
to seasonality in adjacent countries, such as
Thailand, which reports peaks in February
and June to August (4), and India, which has
semi-annual peaks in January to February
and June to July (5). In this subtropical
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region, the vyearly influenza outbreaks
coincide with the monsoon season,
suggesting that distinct environmental
factors influencing influenza activity are
present compared to the typical
environmental  drivers  observed in
temperate climates during wintertime, which
include low humidity and low temperature

(6).

Furthermore, the date of the influenza
epidemic found in Bangladesh coincides
with the calendar peaks of the southern
hemisphere even though Bangladesh is
physically in the northern hemisphere but
some other studies show strains from South
and Southeast Asia, including Bangladesh,
which have the highest genetic proximity to
northern hemisphere strains (7). This
suggests that understanding national and
regional flu patterns could enhance vaccine
effectiveness.Regarding  subtypes, the
largest proportion of influenza A cases were
the pandemic A(H1N1) pdm09 strain,
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followed by A(H3) strains. Two influenza B
virus lineages have co-circulated, B/Victoria
and B/Yamagata in different proportions,
with a notable rise in the proportion of
B/Victoria in 2019. However,
B/Yamagata-lineage circulation has not
been confirmed since July 2019 which led to
the possible elimination of the influenza
B/Yamagata lineage after  covid-19
pandemic and coincide with other parts of
the world (8). These geographical
differences in influenza seasonality strain
pattern have implications for not only
vaccine timing but also potentiality for
vaccine composition. Samples are sent
quarterly to WHO for validity verification.

Moreover, similar marked reductions in
influenza circulation were also reported both
in Bangladesh and in other parts of the world
during the COVID-19 pandemic; these
reports cited a collateral effect of pandemic
control measures as a potential cause (9) .
Strengths of this report is the inclusion of
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data from a reliable surveillance system that
remained operational  throughout the
COVID-19 pandemic in 2020. A key
limitation is suspected cases recruitment
through surveillance were 35% lower during
Covid pandemic period (2020) and went
back to normal practice in 2021. The
decrease may be due to reduced sample
collection which again could be due to
reduced health care seeking behavior,
diversion of all respiratory cases as Covid 19
suspected cases, and all respiratory
samples being sent to Divisional Covid
Laboratory which hindered sample collection
for influenza.

Conclusion and Recommendations

The findings highlight critical trends in
influenza transmission in  Bangladesh,
emphasizing the need for public health
interventions  tailored to  vulnerable
populations. Given the vulnerability of
children as they are commonly school-aged
and interact frequently in crowded settings
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resulting  possibility ~ of  increased
transmission risks; therefore, event-based
surveillance for ILI in the primary and
secondary schools is recommended.
Continuous monitoring is essential for
implementation of resilient public health
measures. Increasing public awareness,
and ensuring timely vaccination campaigns
are also needed to reduce future outbreaks.
Multisectoral collaboration with international
health organizations will further support
efforts to mitigate the impact of zoonotic
spillover in Bangladesh.
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According to Global Action Plan of the World
Health Organization, Surveillance is one of
the main strategies for AMR containment.
Since 2016, the National Antimicrobial
Resistance  (AMR)  Surveillance in
Bangladesh is initiated by the Institute of
Epidemiology, Disease  Control  and
Research (IEDCR) under the Ministry of
Health and Family Welfare.

The main objective of the surveillance is to
establish a surveillance system to monitor
the status of Antimicrobial Resistance (AMR)
among selected microbial pathogens of
public health importance in Bangladesh and
improve the capacity of the sentinel site
laboratories enabling them to act as regional
laboratories. The surveillance activities
follow the Global Antimicrobial Resistance
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and Use Surveillance System (GLASS)
protocol, wherein the CDC, DGHS serves as
the National Coordination Center (NCC),
and [EDCR functions as the Sectoral
Coordination Center for Human Health as
well as the National Reference Laboratory
(NRL) for AMR surveillance. The national
surveillance data are submitted annually to
the WHO GLASS IT platform by CDC,
DGHS.

The surveillance system includes two
components:

Case-based surveillance: At present,
thirteen sentinel sites are functioning, where
clinically diagnosed cases are identified, and
comprehensive clinical, epidemiological,
and microbiological data are collected from
the patients with suspected infections. The
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quality of participating laboratories is strictly
maintained through internal and external
quality control measures, complemented by
regular monitoring and supervision.

Laboratory-based surveillance: Following
a comprehensive evaluation process,
Twenty-two  private and two public
microbiology  laboratories have  been
included in the surveillance network. Only
laboratory data are taken in this passive
surveillance.

Data Management:

The data management are done through the
locally designed Comprehensive AMR Data
Management System (CAMS), ensuring
timely and centralized data collection and
management.
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Data Visualization and Dissemination:
There is a designated online Dashboard for
visualization of the AMR related data
analyzed by CAMS in IEDCR website*.

Surveillance findings are disseminated
annually both centrally at IEDCR and
individually at each sentinel site to the
clinicians and other stakeholders. Detailed
surveillance findings are included in ‘Annual
AMR Report, the softcopy being available at
the IEDCR website.

Other activities:

In addition to surveillance

2024 and June 2025 from both
case-based and laboratory-based
surveillance, covering a total of 96,477
patients.

2. Among the organisms isolated, there was

a predominance of Gram-negative
bacteria (77%).

3. The most frequently identified pathogen

was Escherichia coli (35%), followed by
Klebsiella pneumoniae (19.2%).

4. Across all specimens, 123 organism-

drug combinations were analyzed and
compared with the previous year’s
report. Of these, 38 combinations

showed increased susceptibility, 79
showed decreased susceptibility, and 6
remained unchanged.

. In the ICU, 71 antibiotics were tested

against five major pathogens. Only five
(=7%) organism-drug combinations
showed susceptibility above 80%, and
only one (=1%) showed susceptibility
between 60-80%; in the remaining
combinations, susceptibility was below
60%.

6. Under the Sustainable Development Goal

(SDG) AMR indicator (Target 3.d.2),
53.9% of bloodstream infections were

Case-based Surveillance

activities, IEDCR has undertaken [z

caused by MRSA, and 84.3%
were due to ESBL-producing E.

various awareness initiatives and
the  developed awareness
materials are also accessible
through the IEDCR website**.

Findings:
1. These findings are based on
data collected between July
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WHO critical priority pathogen
ceftriaxone  resistance  has
increased more over the period of
2022-2025 in K. pneumoniae
(40.1%-52.2%) than  other
Enterobacterales. lts resistance
has also increased significantly
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against meropenem over the same period
(16%- 29.2%). Acinetobacter species
also showed a higher trend against
meropenem (46.7% to 71%). (Fig 1) The
resistance pattern of WHO high priority
pathogen, Pseudomonas Aeruginosa to
meropenem has also increased over
time (34.1% to 37.0%) (Fig 2). Note:
Antibiotic-resistant bacterial pathogens
that pose the greatest threat to public
health—due to limited treatment options,
high disease burden  (morbidity and
mortality), and increasing trends in
resistance, along with few or no

promising new drugs in the development
pipeline—are classified as WHO Critical

Priority Pathogens. These include
carbapenem-resistant  Acinetobacter
baumannii  and  Enterobacterales,

third-generation cephalosporin-resistant
Enterobacterales, and rifampicin-
resistant Mycobacterium tuberculosis.

8. Pan Drug Resistance (PDR) is defined as

non-susceptibility to all agents in every
antimicrobial category for a bacterium.
We have used a working definition:
isolates that seem resistant to nearly all
tested agents, (resistant to all agents

tested in the laboratory). Suspected
PDR was found in 6% of cases overall,
rising to 41% in ICU patients (see Fig 3).
Acinetobacter species had the highest
suspected PDR rate at 27%.

9. Overall, MDR pathogens were identified
in 46% of the isolates, and the proportion
was much higher in ICU samples (89%).

10.  Ceftriaxone (33%), followed by
meropenem (16%), were the two most
frequently used antibiotics in case-based
surveillance sites, where the majority of
data were collected from indoor
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Fig 1: Yearly trend of Resistance of WHO Critical Priority
pathogen (Meropenem Resistant Enterobacterales and
Acinetobactor spp.)

Fig 2: Yearly Trend of Resistance Pattern of WHO High Priority
Pathogen (Pseudomonas aeruginosa) to Meropenem
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at all departments and only the ICU (n=15,844) in different locations (n=15,844)
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departments and ICUs, consistent with
previous years.

11. In the Rohingya community, Vibrio
cholerae was the most commonly
detected pathogen in stool samples. It
showed  100%  susceptibility — to
tetracycline and 97% susceptibility to
azithromycin,  while  azithromycin
remained the most commonly used
antibiotic for diarrhoeal diseases in this
population.

. The use of WHO AWaRe “Watch” group
antibiotics has further increased, rising
from 77% in the previous year to 90.9%
in the current period. This data of using
antibiotics have been taken from the
surveillance data of ICU, IPD, and a few
from OPD (Fig 4).

12

Take away Messages:

The 2025 AMR Surveillance findings
highlight a growing AMR crisis, particularly in
hospital environments. Compared to

SAVE ANTIBI

Save
Antibiotic:
Save Yourself

previous years, more and more antibiotics
are showing resistance to different
antibiotics. Acinetobacter species and

K. pneumoniae seems to be more notorious
organisms followed by P. aeruginosa. The
burden of suspected PDR organisms seems
to be a real threat specially in ICU. Higher
use of watch group of antibiotics is really
alarming.

It is essential to improve the capacity of
microbiology laboratories at all levels of the
healthcare system. Performing culture and
sensitivity tests before prescribing antibiotics
should become a standard practice, helping
ensure the right use of antibiotics for the
right infection. It is also important to practice
Infection Prevention and Control (IPC) and
promote  antibiotic ~ stewardship by
encouraging the rational and varied use of
antibiotics to reduce the pressure on a few
commonly used ones.
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*The dashboard link-
https://dashboard.iedcr.gov.bd/amr/

**AMR Materials-
https://dashboard.iedcr.gov .bd/amr_resource/
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