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Infl uenza A and B 
Infection in 

Children in Urban 
Slum, Bangladesh 

To the Editor: Infl uenza A and 
B viruses are associated with seasonal 
epidemics (1). Infl uenza is increasing-
ly recognized as a cause of severe re-
spiratory disease among healthy chil-
dren in industrialized countries (2–4). 
However, little information is avail-
able from developing countries (5).

We assessed the contribution of 
infl uenza and other respiratory viruses 
to febrile respiratory illness among 
children enrolled at the ICDDR,B Ka-
malapur surveillance and intervention 
site (6) in an urban slum in Dhaka, 
Bangladesh. This study was reviewed 
and approved by the Research Review 
and Ethical Review Committees of 
ICDDR,B and the Institutional Re-
view Board of the Centers for Disease 
Control and Prevention (CDC) (At-
lanta, GA, USA).

Surveillance in Kamalapur has 
been described (6,7). Briefl y, the site 
is divided into 7 geographic strata and 
subdivided into geographic clusters of 
50–100 households. Eighty-six clus-
ters were randomly selected and 5,000 
households within those clusters were 
enrolled after written consent was ob-
tained.

Prospective fever surveillance 
methodology has been described (7). 
To evaluate viral causes of febrile re-
spiratory illness, paired (acute- and 
convalescent-phase) serum specimens 
were retrospectively selected from the 
surveillance period of December 6, 
2000 to December 5, 2001, from pa-
tients with documented fever >38.5°C, 
a cough for >1 day but <4 days, and 
age <13 years, and who were negative 
for antibodies to dengue by immuno-
globulin M (IgM) antibody-capture 
ELISA. 

Sera were tested by hemaggluti-
nation inhibition (HI) for infl uenza A 
(H1N1 and H3N2) virus and B virus, 

and by ELISA for respiratory syncy-
tial virus, parainfl uenza virus types 
1, 2, and 3, adenovirus, and human 
metapneumovirus at CDC by using 
standard methods (8). Acute infection 
was defi ned as IgM in serum sample 
or a >4-fold increase in IgG titer be-
tween acute- and convalescent-phase 
serum samples for noninfl uenza vi-
ruses or a >4-fold increase in HI titer 
for infl uenza viruses.

Statistical analysis was performed 
by using Stata Statistical Software Re-
lease 8.2, 2003 (Stata Corporation, 
College Station, TX, USA). Continu-
ous variables were compared by us-
ing analysis of variance. Univariate 
categorical analysis was conducted by 
using 2 × 2 tables to obtain odds ra-
tios (ORs) and 95% confi dence inter-
vals (CIs). Multivariate analysis was 
conducted by using stepwise forward 
logistic regression and all covariates 
signifi cant with a 5% precision in 
univariate analysis. We adjusted the 
model for clustering (multiple ob-
servations per patient) and tested for 
goodness of fi t.

Of 889 patients who came to the 
ICDDR, B Kamalpur fi eld clinic with 
fever during the surveillance period, 
198 (22%) met inclusion criteria for 
retrospective sampling. Of these, 128 
had adequate paired serum specimens 
for infl uenza testing. Only 107 (83.6%) 
pairs had suffi cient serum remaining 
for testing for other viruses.

Of 128 children, 21 (16%) had 
acute infl uenza infections; 2 of these 
children had both infl uenza A and B. 
Overall, 10 infl uenza A (8 H1N1 and 

2 H3N2) and 13 infl uenza B infections 
were detected (Table). Other respira-
tory virus infections were detected 
in 33 children and accounted for 35 
noninfl uenza virus infections (Table). 
One child was coinfected with both 
infl uenza A (H3N2) virus and HMPV. 
Seven (70%) of 10 infl uenza A cases 
occurred during April–June (pre-mon-
soon period), and 10 (77%) infl uenza 
B cases occurred during July–Septem-
ber (monsoon period).

Data for 107 serum pairs tested 
for both infl uenza and other viruses 
indicated that infl uenza-infected chil-
dren were older than children without 
infl uenza (OR 3.1, 95% CI 1.1–9.3). 
Multivariate analysis indicated that 
only reported body pain was more 
common in infl uenza patients than 
in others (OR 3.3, 95% CI 1.5–7.1). 
Three infl uenza-infected children had 
clinical pneumonia (tachypnea de-
fi ned by the World Health Organiza-
tion) with crepitations.

We confi rmed that infl uenza A 
and B were common causes of febrile 
illness among children in Dhaka. Be-
cause these infections were identifi ed 
in 1 of 6 dengue-negative febrile chil-
dren tested for infl uenza, these infec-
tions may play a substantial role in 
respiratory diseases in these children. 
Our study confi rms fi ndings of a previ-
ous hospital study (9) but provides ad-
ditional information for nonhospital-
ized febrile children. Acute infections 
coincided with the warm pre-monsoon 
and monsoon periods.

Our study had several limitations. 
First, the surveillance system was not 

Table. Virus infections detected by serologic analysis in children <13 years of age, 
December 2000–December 2001, Dhaka, Bangladesh* 
Virus No. infections (N = 56) 
Influenza A† 8
Influenza B† 11
Influenza A and B† 2
Respiratory syncytial virus‡ 2
Parainfluenza type 3‡ 9
Adenovirus‡ 4
Human metapneumovirus‡ 20
*Virus infections were defined as a >4-fold increase in titers between acute- and convalescent-
phase serum sample testing. 
†From 128 serum pairs tested. 
‡From 107 serum pairs tested. 
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originally designed to identify infl u-
enza and relied on fever for specimen 
collection. Our retrospective selec-
tion criteria refl ected the classic initial 
manifestations of infl uenza (1,4), and 
thus could have missed nonfebrile cas-
es. Second, the study was not designed 
to refl ect age distribution of children 
with respiratory infection, but rather 
those with fever and who had ade-
quate amounts of available sera. This 
feature potentially biases toward older 
children. Third, data describe only 1 
year, and patterns of illness may differ 
in other years. Fourth, acute infection 
was determined by serologic analysis. 
Previous studies in Bangladesh report-
ed nutrition-related impaired immune 
responsiveness (10). Thus, some infl u-
enza-infected children who showed a 
nondetectable immune response may 
not have been included.

These fi ndings indicate that in-
fl uenza and other respiratory viruses 
contribute to pediatric febrile illness 
in urban Bangladesh. They also jus-
tify prospective surveillance to better 
defi ne epidemiology and clinical fi nd-
ings associated with these viruses.
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Identifi cation of 
Rickettsiae, 

Uganda 
and Djibouti

To the Editor: Tickborne rick-
ettsioses are caused by obligate intra-
cellular gram-negative bacteria that 
belong to the spotted fever group of 
the genus Rickettsia. These zoonoses 
share characteristic clinical features, 
including fever, headache, rash, and 
sometimes eschar formation at the site 
of the bite (1). Although rickettsioses 
are important emerging vectorborne 
infections of humans worldwide, little 
is known about rickettsioses in sub-
Saharan Africa (1,2).

In 2002, 94 ticks were collected 
in Djibouti: 5 Amblyomma lepidum, 
1 A. variegatum, 5 Hyalomma mar-
ginatum rufi pes, 40 Rhipicephalus 
pulchellus, and 10 Rh. evertsi evertsi 
from cattle that had just arrived from 
Ethiopia; 30 H. dromedarii from 
dromedaries; and 3 Rh. sanguineus 
group ticks from cheetahs. In 2003, 
57 ticks were collected from dogs in 
Kampala, Uganda: 1 A. variegatum, 
9 Haemaphysalis punctaleachi, 28 
Rh. praetextatus, and 19 Rh. sanguin-
eus. All ticks were partially or fully 
engorged adults. This convenience 
sample of ticks was obtained as part 
of other ongoing studies.

Ticks were identifi ed by using 
taxonomic keys (3) and kept in 70% 
ethanol before being tested. DNA of 
each tick was extracted, and rickettsial 
DNA was detected by PCR that used 
primers Rp.877p and Rp.1258r, which 
amplify a 396-bp fragment of the ci-
trate synthase gene (gltA) of rickettsia, 
as described (4). Rickettsia-positive 
samples were tested by a second PCR 
that used Rr.190.70p and Rr.190.701n 
primers, which amplify a 629–632 bp 
fragment of ompA gene (4). Controls 
(2 negative [DNA extracted from non-
infected laboratory ticks and distilled 
water] and 1 positive [R. montanensis 
DNA]) were included in each test. The 


