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In April 2017, the Institute of Epidemiology Disease 
Control and Research (IEDCR) in Bangladesh noted 

an 89% increase in severe acute respiratory infections 
(SARI) compared with April 2016 through the Na-
tional Influenza Surveillance Bangladesh (NISB) at 10 
tertiary-care hospitals. During April 10–June 21, 2017, 
we conducted a case–control study to ascertain the 
cause of the outbreak and its associated risk factors.

We defined a SARI case as acute respiratory ill-
ness in a patient within 10 days of onset, with his-
tory of fever and cough, and requiring hospitaliza-
tion (1). We sought to enroll all adults >18 years of 
age who were admitted to NISB hospitals with SARI. 
Staff screened patients for eligibility, obtained writ-
ten informed consent, surveyed participants about 
demographics, and took combined nasal and throat 
swab samples. Patients who died in hospital wards 
before enrollment were ineligible. Within 2 days of 
case-patient enrollment, staff enrolled 2 asymptom-
atic controls, identified by convenience from the same 
hospitals’ outpatient clinics, surveyed them, and took 
combined nasal and throat swab samples. Patients 
who had fever or respiratory symptoms in the previ-
ous 14 days were ineligible to serve as controls. Swab 
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In April 2017, surveillance detected a surge in severe 
acute respiratory infections (SARI) in Bangladesh. We 
collected specimens from SARI patients and asymptom-
atic controls for analysis with multipathogen diagnostic 
tests. Influenza A(H1N1)pdm09 was associated with the 
SARI epidemic, suggesting that introducing vaccines and 
empiric antiviral drugs could be beneficial.	



specimens from case-patients and controls were test-
ed for viral, bacterial, and fungal nucleic acids using 
FTD Respiratory pathogens 33 real-time reverse tran-
scription PCR (Fast Track Diagnostics, http://www.
fast-trackdiagnostics.com)(2).

We examined the association between SARI case-
status and sociodemographic characteristics, preex-
isting conditions, and pathogens detected through 
multivariate logistic regressions. The investigation 
was judged to be public health action by the institu-
tional review boards of the IEDCR and US Centers 
for Disease Control and Prevention (approval no. 
IEDCR/IRB/2016/17).

We identified 79 eligible SARI case-patients 
and 158 eligible controls from 5 NISB hospitals 
(Figure). Of these, 73 (92%) eligible patients and 
146 (92%) eligible controls consented to participate 
(Table). Case-patients were more likely than con-
trols to be male (89% vs. 77%; p = 0.041 by Fisher 
exact test) and have preexisting underlying chronic 
conditions (47% vs. 25%; p = 0.001), including asth-
ma (36% vs. 12%; p = 0.000) and allergies (27% vs. 
10%; p = 0.003) (Table). Although 34 (47%) of case-
patients were treated with antibiotics, none were 
treated with antiviral drugs.

Fifty-three (73%) case-patients and 92 (63%) con-
trols tested positive for >1 pathogens (Table). Among 
53 test-positive case-patients, 18 (25%) tested positive 
for influenza viruses (Figure), including 12 (67%) for 
influenza A(H1N1)pdm09, 5 (28%) for unsubtyped 
influenza A, and 1 (6%) for influenza C. Among 92 
test-positive controls, 8 (5%) tested positive for influ-
enza viruses (Figure), including 3 (38%) for influenza 
A(H1N1), 4 (50%) for unsubtyped influenza A, and 2 
(25%) for influenza C, 1 of whom had a codetection of 
an unsubtyped influenza A virus.

Male sex (odds ratio [OR] 2.4, 95% CI 1.0−5.4), >1 
preexisting conditions (OR 2.7, 95% CI 1.5−4.8), asth-
ma (OR 4.2, 95% CI 2.1−8.4), and history of allergies 
(OR 3.1, 95% CI 1.5−6.6) were more common among 
SARI case-patients than controls (Table). Any influen-
za virus (OR 5.7, 95% CI 2.3−13.7; p = 0.000), and influ-
enza A(H1N1) specifically (OR 9.4, 95% CI 2.6−34.4; p 
= 0.001), was significantly associated with SARI status. 
Only influenza A(H1N1) (OR 11.4, 95% CI 2.7−47.4) re-
mained associated with case status. 

The surge in SARI during April 2017 was at-
tributable to influenza viruses. Although influenza 
epidemics in Bangladesh typically occur during 
May–September (6), our investigation suggests the 
2017 season started a month early. The government 
of Bangladesh has purchased Northern Hemisphere 
formulation influenza vaccines for Hajjis (i.e., for 
persons entering Mecca) (7,8) but does not other-
wise have a vaccination policy because its possible 
benefit has not been shown in Bangladesh. Influenza 
vaccines are sporadically available in Bangladesh’s 
private market but rarely used. Our findings suggest 
the potential utility of estimating the cost-benefit ra-
tio of influenza vaccination among persons at high 
risk for SARI using Southern Hemisphere formula-
tions, which incorporate the most current vaccine 
strains recommended by the World Health Organi-
zation (7) before the April–May start of the Bangla-
desh influenza season.

Patients with SARI were frequently prescribed 
antibiotics but not antiviral drugs. Whether antibi-
otics benefit SARI patients or solely drive antibiotic 
resistance is unclear; however, observational data 
suggest the benefit of empiric antiviral drugs to 
prevent influenza complications during epidem-
ics (9). IEDCR recommended empiric treatment of 
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Figure. Participant enrollment in study of etiology of severe acute respiratory infections and influenza activities in Bangladesh, April–
June, 2017. A) Enrollment of adults with severe acute respiratory infections (SARI) and their corresponding controls. B) Influenza 
activities, study (April 10−June 21) and national surveillance (April–June). Percentages might not sum to 100 because of rounding.



patients with SARI with antiviral drugs during the 
2009 pandemic but does not currently (10). Quan-
tifiying the cost-effectiveness of empiric antiviral 
treatment for SARI patients during influenza epi-
demics could be valuable, particularly when used 
within 48 hours of symptom onset, when antivirals 
are most effective (6,9).

This investigation had limitations. Controls were 
not randomly selected, and age and sex were not 
matched with case-patients. We limited our sample 
collection to the upper respiratory tract, did not have 
wells to identify influenza A(H3N2) RNA, and did 
not collect blood or other samples that would have 
more accurately detected bacterial infections.

Our investigation of a surge in SARI cases dur-
ing April 2017 in Bangladesh suggests the value of 
surveillance and rapid response in identifying the 
etiology of outbreaks. Our findings also suggest the 
potential value of estimating the cost-effectiveness 
of influenza vaccination campaigns among groups at 
high risk for SARI administered as early as late March 
to early April and of empiric antivirals during Ban-
gladesh’s influenza epidemics.
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