eCommons@AKU
Department of Paediatrics and Child Health

Division of Woman and Child Health

April 2006

Incidence of acute respiratory infections in children
2 months to 5 years of age in periurban
communities in Karachi, Pakistan
Shaikh Qamaruddin Nizami
Aga Khan University, qamaruddin.nizami@aku.edu

Zulfiqar Ahmed Bhutta
Aga Khan University, zulfiqar.bhutta@aku.edu

Rumina Hasan
Aga Khan University, rumina.hasan@aku.edu

Follow this and additional works at: https://ecommons.aku.edu/
pakistan_fhs_mc_women_childhealth_paediatr
Part of the Pediatrics Commons
Recommended Citation
Nizami, S. Q., Bhutta, Z. A., Hasan, R. (2006). Incidence of acute respiratory infections in children 2 months to 5 years of age in
periurban communities in Karachi, Pakistan. Journal of Pakistan Medical Association, 56(4), 163-167.
Available at: https://ecommons.aku.edu/pakistan_fhs_mc_women_childhealth_paediatr/529

Ob stet. 2002 :7 7 :2'l'1 -78 4.
5.

ank.org/data/countrydata,/countrydata.htrnl.

' AMDD Working Group on Indicators. Averting maternal death and disability.
Program note: Using UN process indicators to assess needs in emergency
obstetric services: Pakistln, Peru irnd Vietnlnr. [nt J Cynecol Obstet

Action Programme; 1999. Crystal Printers. islamabad.

2002;78:27 5-28).

Siddiqi S, Haq IU, Ghaffar A, Akhtar T, Mahaini R. Pakistim's maternal and
child health policy: analysis, lessons and the way forward. Health Policy 2004
69:1 1 7-i 30.

Rilxwrt R rnd Campbell BB.
for safe motherhood programmes: their appllcation dnd
implications as derived from hospital data in Nepal. Trop Med Int Health
Pa0rak LR, Kwast BE, Malla DS, Pradhan AS,

Process indicators

Locai Government Ordinance 2001 available at: www.nrb.gov.pk/
pubiications/SBN_local-Govt_Ordinance-2001.pdf accessed March 9th 2005

2000r5:882-890.

Ilussein J, Goodburn EA, Damisoni lI, Lemr V lnd Graham W, Averting
maternal death and disability. Monitoring obstetric services: putting tlie'UN
Guidelines'into p:actice in Mahwi: 3 yeirs on. Ilitern J Gynecoi Obstei

13.

District Fopuiaticn Profiles: Operationaiizing and interpreting population
census data for planning (Punjab). Publisliers: Multi-donor Support Unit,
Islamabad. Jr4arch 2002. p 51.

14.

District Census Report (Multan, 1998). Popuhtion Census Organization
Statistics Division Government of Pakistan, Islamabad. Publishers:

2001;^15:63-73.

Econonric Survey

of Pakistan

2002-2003. Available fiom:
3-populrtion.pdf. Accessed

http://www.fi nance.gov.pk/survey/chapters/1
May 6, 2004.

IVorld Developrlent Indicators. Available

Imefldemce

fi'om:

Population Census Organization, Printing Press, Islamabad, September 1999,
p 303.

http:/lwww.woridb

of acnite respfiratony

Accessed May 6, 2004.

Minishy of Health and Ministry of Population Welfare. Reproductive Health
Service Package. Pakistan, islamabad: Multi-Donor Support Unit, Social

firafectf,oms ira c]aildrenx 2 nnomtkus

to 5 yeans of age ina

Shaikh Qamaruddin Nizamii, Zulfiqar Ahrned Bhuttai" R.umina Hasanz

.4"hstnact
CIhjectlve: To rneasure the incidence of acute respiratory infections and burden of respiratory pathogens in
children aged two months to five years.
lMethoels: Four periurban cornmunities in Karachi were selected for the siudy. The children, identified with fever
and cough during comrnunity surveillance at regular intervals, were referred to especlally established study
clinics. These children were didgrrosed to have "no pneumonia", "pneumonia" and "severe pneumonia,, as per
lMCl guidelines. To identify the causative organisms, children with pneumonia and severe pneumonia were
investigated with oropharyngeai swabs ancl blood culture.
lResqilts: Acute respiratory infection was seen in 5884 children during 1st February 2002 to 31st January 2003.
Of these, 1097 children had pneumonia and severe pneumonia, with an incidence 4.4A3nOA0 children per year
for Acute Respiratoryr lnfections and 82.111000 children per year for pneumonias. i-{aemophilus influenzae,
Streptococcus pneumoniae and Kiebsiella pneumoniae were isolated from X0.g%,8.7% and B.S% of
oropharyngeal swabs respectively. Extrapolating from the results of this study, the total number of cases of
pneurnonias in children aged less than five years in Fakistan is estirnated to be 213,116 per year due to H.
influenzae, and 7'tr,864 per year clue to S. pneumoniae.
Oonclusion: Incidence of acute respiratory infections in children varies in different communitles and is a
comrron cause of rnorbiclity (JPMA 56:163;2006).

'

Imtroductiona

is a comrnon cause of morbidity and
mortality in children. It is estimated that 1.9 million
children die each year due to acute respiratory infections
(ARIs), mainly due to pneumonia.i Annual numbers',of
Fneumonia

pneumonia cases in developing countries were estimated as
174 millionz with a global standardized pneumonia
incidence as 0.3 episodes per child per year" Besides such a

high mortality, respiraiory infections are responsible for
highest morbidity. According to WHO report3, about 3.9
million deaths and loss of 94.6 million disability adjusted
life years (DALYs) occur due to respiratory infections alone
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throughoui tire world" The incidence of ARtrs and
pneumonia varies from country to country and within the
country. The incidence of ARI varies from 1. i episodes per
child per ygar reported from Malawi4 to 2.6 episodes and
6.42 episodes per child per yg21 reported from India.5,6
Seventy to ninety percent of these episodes were mild with
cough and cold only and no pneumonia. The incidence is
also higher in children of younger age and in those suffering

from rnalnutrition. In a study frorn India, the incidence
varied from 2.26 episodes per chiid per year in mildly
malnourished children to 3.27 episodes per child per year in
rnoderate to severely malnourished children.z

163

Data about incidence
limited.

It

of ARIs in Pakistan are

of the
in Pakistan are occupied by children with

has been reported that about one third

hospital beds

of acute respiratory infections in peri-urban communities
in Karachi, Pakistan and the burden of common bacterial
respiratory pathogens in peri-urban communities in

pneumonia and acute respiratory infections. The incidence
of lower respiratory infections (LRTD in some earlier
studies has been reported as ranging from 0.2 - 4 episodes

Karachi, Pal<rstan

per child per ym1.8-10 Similarly a study from Aga Khan
University showed population based ARI proportionate
mortality of 9-IlVo.11 Acute respiratory infections also
account for the major workload in the outpatient of the
hospitals as well as in the clinics of private practitioners.
Nizami et al.12 looking at the prescribing behavior of the
practicing physicians in Karachi fotnd 40Vo of visits of
children in less than five years of age to the general

Four peri-urban sites i.e. Sultanabad, Hgrat Colony,
Sher Fao Colony and R.ehri Goth were selected for the
study. A house to house census was conducted in all four
communities before starting the study. One study clinic was
established in each area, manned by a medical officer, who
was trained in management of .ARI as per IMCI guidelines.
Children two months to five years of age with fever and
cough were encouraged to visit these clinics for diagnosis
and treatment. in addition community worlcers were hired to
visit each household in the communities every two weeks to
detect and refer the patients to the study clinic if they had

practitioners and pediatricians due to cough and cold.
The importani bacteria responsible for pneumonia in

chiidren include liaemophilus influenzae (Hib),
Streptococcus pneumoniae and Klebsiella pneumoniae.
Peltola H. in his review of the Hib and pneumococcal
disease in Africat: and Asiala showed that in Africa,
pneumococci were the leading causative agents of non-

epidemic meningitis and other bacteraemic diseases,
followed by IIib. Mortality rafes associated with
pneumococcal and FIib diseases were 549 (45Va) of I21I
patients and 389 (29Vo) of 1352 patients and sequelae

occurred tn 5AVo and 40Vo of cases respectively. At 0-4
years of age, the estimated incidences of Hib meningitis and
all classic Hib diseases were 70 and 100 cases per 100,000
population per year, accounting for approximately 90,000
and 120,000 cases per year, respectively. Though the data
from Pakistan is lacking but in reviewing the burden of t{ib
in Pakistan, Bhutta et al.r5 estimated 85000 childhood
deaths and handicaps in infancy occurring due to Hib and
pneumococcal diseases. Since the introduction of conjugate
Hib and pneumococcal vaccines in routine immunization of
infants and children, the incidence and mortality of invasive
Hib and pneumococcal diseases has been significantly
reduced in the developed world. However, situation in
deveioping countries is different where either due to nonavailability or high cost, these vaccines are still not included
into public health system, resulting in continuation of high
morbidity and mortality due to pneumonia. In order to
introduce a vaccine in public heaith system particularly in
developing countries where finances are a big issue, it is
also important to know the burden of diseases and causative
organism in a given community or country. Since the data
about incidence of ARIs especially pneumonia in children

and burden

of

respiratory pathogens

in

communities in

Pakistan is scanty, we did a community study to look at the
incidence of ARis and burden of Hib and pneumococcal
disease in communities frorn Karachi, Fakistan.
The objectives of the study were to measure the incidence

hiietBrods

fever and cough.

Children reporting at these study clinics were
regisLered for the study. A detailed history was taken and the
examination was done by research medical officers. These
children were classified into "No pneumonia", "Pneumonia"

an'd "Severe pneumonia" according IMCI guidelines.
Children with pneumonia and severe pneumonia were
investigated after obtaining informed consenr from their
parents / guardian, Blood was drawn for complete blood

count and blood culture. Nasopharyngeal swabs were
pianned to be taken to identify the causative organisms. Due

to non-availability of nasopharyngeal swabs, throat (oropharyngeal) swabs were obtained for culture and sensitivity.
Efforts were made to get as much material from posterior

pharyngeatr
transported

walls as possible. These samples were
to the Aga Khan Unrversity laboratory for

analysis. Though the oropharyngeal swabs are processed to

detect B-hemolytic streptococci only but these swabs were
specially processed to identify other. respiratory pathogens
as

follows.

Oropharyngeal swabs were set up on sheep blood
and MacConkey agar at 37oC atmospheric'and chocolate
agar at37oC" 5VoCA2. The organisms were identified using

methodologies; beta haemoiysis and serotyping for EF{S

group

A,

optochin sensitivity and bile solubility fon

S.

pneumoniae, production of coagulase, deoxyribo-nuclease,
phosphatase and acid from mannitol for S. aureus, X,V

factor requirements for Haemophilus influenzae

and

parainftruenzae and AFi 20E for oxidase negative grarn
rregative rods. Sensitivities were tested in accordance wit
NCCI-S guidelines.

Resunfu

A

census

of all the four study sites was conducted

Table 1.. trncidence of acute respiratory intections /1000 children /year in two age groups in the four communities studied.

Hijrat Colony

Rehri Goth

Sultanabad

Sher Fao

Study sites

2-\2 13-60 2-60

2-t2 13-60

2-60

2-1.2 13-60

2-60

2-60

2-r2 13-60 2-64

2-12 13-60

2-60

2-12 13-60 2-60

2-12 13-60

2-60

2 -60

607 2113 2'120

1086 3216

4362

323 1120

1443

1066 3773

4839

13364

78X.7

323.6 261.9

2'75.5

358.2

36.8

71.8

5.0

10.3

31',7.2

M0.3

Ages in months

2-12 13-60

Ages in months

Number of children in
community as per census

2-60

1411.8

600

6'12.2 373.9

440.4

291.9 24'1.6

258.6

Pneumonia

65.9 56.3

58.5

'19.2 104.i

91.9

312:7 83.9

135.1

58.2 30:1

Sevele pneumonia

39.5 .6

14.7

4.6

s.7

71.2 22.2

33.3

8.4

513.6

3't5.7

362.2

1795.7 '107.1

950.8

No pneumonia

"7

77'7.6 437.8

Total

6.1
357

.7

and 13364 children aged two rnonths to five years were
enumerated" During the study period i.e., 1st February 2002

to 31st January 2003, 5884 children with ARI were
at the study clinics giving an incidence of
440.31i000 children per year (Table 1 and 2). It varied from

site to site with lowest incidence in Hijrat Colony
(317.2/1000 children per year) to highest from Rehri Goth
(950.8/1000 children per year). The children less than 12
months of age presenting with ARI were 32Vo.Pneumoria

or

severe pneumonia was diagnosed
children.

The incidence

of ARI

only

in

I8.6Vo of

and pneumonia was

significantiy higher in children aged two monihs to twelve
Table 2. Burden of organisrns causing pneumonias as per results of
oroprharyngeal swab culture with and without adjusting of refusal f'or
test per 1000 cnildren 2-60 months of age per year In four study areas.
Nururlben

isolated

/

Nurnher n000
(Vo\ childrenlyr
(unadjusted)

Haemophilus
influenzae

86 (10.9Vo)

Haernophilus
parainfluenzae

52

Strep. pneumoniae

(6.6V0)

29 (3.7Vo)

6.4

Numtler,/

Total # of

1000

cases/year

cirildrcn /

yn

(Estimated

(adjusted) forFakistan)

8.9

213,t16

3.9

5.4

128,860

2.2

3.0

71,864

Klebsiella

390.2 296.6

Sensitivities in

7o

for organisms isolated from

oropharyngeal swab.

Antibiotics
Hemophilus
influenzae

Pennicillin

Ampicillin

Sffeptococcus Klebsiella
pneumoniae pneumoniae
92

93

3

Co-amoxiclav

87

Amikacin

100

Gentamicin

93

Chloramphenicol
Co-rtrimoxazole

92

96

B

58

Ceftriaxone

100

a?5

Ofloxacin

100

Cefixime

100

100
91

months than in older children (Table 1).It was significantly
less during summer than in winter months (Figure). The
dispersion of cases of ARI in the community is shown in
figure 2, plotted on GIS map of the areas under study.

Out of 791 oro-pharyngeal swab cultures, 247
(3L.2Vo) were positive. Comrnonest organisms that were
isolated from oropharyngeal swabs included Haemophilus
influenzae and Klebsiella pneumoniae in 86 (X.0.9To) and 67
(B.SVo) children respectively. Streptococcus pneumoniae

pneumoniae

67 {8.5Vo)

Miscellaneous

13 (l.6vo)

Total positive
'

247 (3L.27o)

I{egative

544 (68.8Vo)

Total

791

5.0

6"9

1.66,032

1.0

1.3

32,2r5

cultnres

Total casesbf prieurnotrias 10971 Childhood population 13364
# of children < 5

4.0

Table" 3. Sensitivities of organisnx isolated from oropharyngeal swab
against commonly used antibiotic

registered

0rganisms

Total

yeus iu Pakistu 23,8?9,450
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was isolated in 29 (3

"7 Vo) and Haemophilus parainfluenzae
tn 52 (6.6Vo) children. After adjusting for the refusal of oropharyngeal swab, the burden of Haemophilus influenzae

and Streptococcus pneumoniae in these communities was
estimated as 8.9/1000 children / year and 3.0/1000 chiidren
respectively (Table 2). Both organisms were resistant to Cotrimoxazole (Table 3).

Though blood culture was positive in 158 (26.6Vo)
out of 594 blood sarnples but clinically significant

165
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estimated that i0.5 million children less than five years of
age get acute respiratory infections each year in Pakistan.
Of these 1.96 million children get pneumonia and severe
pneumonia. This is based on the population of chiidren less
than five years of age (23,879,450) calculaled at- I57o af

total estimated population of Fakistan in 1994. This is a
conservative figure and actual number of pneumonia cases

may however be much higher. Since Flaemof tritus
b and Streptococcus pneumoniae are the

influenzae type

two common causative orglnisms, accounting up to 15 7o of
the pneumonias in this study, and both being preventable by
immunization, at least 0.3 million children might be saved

by immunizing children against these organisms.

isolation

of

causative organisms especially of

Streptococcus pneumoniae was also extremely low in this
study. However, comparing this incidence with earlier
studies flom Pakistan8,e, the incidence of FI. influenzae &
Klebsiella pneumoniae is almost similar. The reasons for
this low yield are difficult to explain, Inadequate collection
of material for culture on the swab in a crying child may be
Figure. DisnibutionofcasesofacuterespiratoryiufectiolsiDchildren2monthsto5yeusol
age

on GIS lnap of rhe shrdy treas.

:espiratory pathogenic organisms were isolated from few
cases only.

Discussiol'l
The overall incidence of AR.I and pneumonia both
seem io be low in our study as compared to standardized
global pneumonia incidence rate of 300/1000 children /
year. This is due to the nature of the study. The population
under study was heterogeneous in term of iocality,

of alternate rnedical
services. In Rehri Goth, where the incidence of both ARXs
economic status and availability

and pneumonia was highest, the population was poci,
uneducated and short ofhealth care facilities. In Sultanabad

and Hijrat Coiony, though the housing facilities were poor
but economic status of population was better along with
higher number of available health care facilities. About 30
qualified private medical practitioners are providing
medical care to the residents of these areas. During

domiciliary surveillance, community health workers visited
each household to identify children with fever and cough.

The children suffering from fever and cough

were
encouraged to visit the study clinic to get free investigations
and treatment, but all such patients did not avail this facility.
It was estimated that only about 20-25 Vo of the sick patients
identified during domicrliary surveillance in Sultanbad and
Hijrat colony and about 50Vo of the patients in R.ehri Goth
and Sher Pao Colony availed this facility. Thus the acrual
burden of diseases in general community may be two to four
times higher than rneasured in this study. In spite of this
limitation, extrapolating from the results of this study, it is

one but there may be several other factors such as
transportation time to the laboratory which might be
responsible for death of S. pneumoniae. in spite of this low
yield of positive cultures, isolation of Haemophilus
influenzae from I0.9Vo and Streptococcus pneumoniae
from3.7Vo of pneumonia cases indicate a burden of 2i3116

cases

of II.

influenzae per year and 718d4 cases of

Streptococcus pneumoniae per year in chiidren less than
five years of age. Considering rhe limitations of the study,
the actual burden of these organisms may be several times
higher. As we have not estimated the cost of illness and
given the high cost of HiB and poiyvalent pneumococcal

it

is difficult to determine cost
effectiveness of mass irnmunization program at this stage.
Immunization doesn't prevent only respiratory infections
but also meningitis and otirer invasive diseases, burden of
which may be at least one fifth of the respiratory illnesses.
Their morbidity, mortaiity and cost of management are also
conjugate vaccines,

several times higher than those of respiratory illnesses"
Considering these facts, immunization seems to be
beneficial. Ilowever cost of illness studies are needed to
demonstrate these facts.
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Ahstract

'

.

Ohjective: To evaluate the sensitivity and specificitv of immunochromatographic test (lCT) malaria p.f/p.v using
microscopy as ihe gold standard diagnosis.
flllethods: Five hundred and sixty patients of both sexes and ali age groups with clinical suspicion of malaria
were studied. Venous blood was collected for microscopy and lCT. Thick and thin films prepared and stained
with Leishman's stain were examined. ICT mataria test was performed and interpreied according to
manufacturer's instructions. Data was analyzed using Epi-6.
Fiesults: A total oi 560 cases were studied, 339 males and 22l females with age ranges between 2 to 73 years.
Seventy two (12.85%) cases had parasitaemia (with or without sexualforms). On microscopy 65 (11.6%) cases
had asexual-stage parasiiaemia and 7 {1.25%) cases had P. falciparum gametocytes only. Thirly two cases were
infected with P. falciparum, 29 with P. vivax and 4 had mixed infection. For P. falciparum the ICT was g7.0%
sensitive, 98.3% specific, with positive predictive value (FPV) of 7B.A% and a negative predictive value (NpV)
of 99"8%. For P. vivax the sensitivity was only 89.7%, specificity 97.go/o, FPV was 70.g% and NpV gg.4o/o.

eonclusiotl: Our results are in cohcordance with previous studies. Rapid tests though expensive are

sinnple to

perform and effective diagnostic toois of malaria. They can be useci selectively, though microscopy remains the
gold standard diagnosis, economical and accurate if performed by skilled technologists (JP[\4A 56:167;2006).

Ixatroduetion
Malaria is one

.r.

of the most

common parasitic
diseases and a rnajor health problem world wide infecting
200 million and killing about 2 million people each year.l
R.apid diagnosis and early treatment of clinical cases is

centrai

to the reduction of malarial rnorbidity and

mortality.2 The two diagnostic approaches currently used
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ate clinical and microscopic examination. Clinical
of malaria alone is umeliable and should be

diagnosis

confirmed by laboratory tests.3 Microscopic examination of
stained thick and thin blood film is cunently the standard
method of malaria diagnosis,3'a This technique remains cost

effective however; correct interpretation of the blood films
requires considerable expertise and adequate quality
control. Secondly, its reiiability is questionable particularly
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