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PROPOSAL FOR THE INVESTIGATION OF
ETIOLOGECAL AGENTS QF ACUTE RESPIRATORY INFECTLIONS

IN CHELDREN, PAKISTAN

1. Introduction

The knowkedge of causative agents of acute respiratory infections in
children in Pakistan 15 based on sporadic cobservations; systematic research
into this matter is most important. Io the routine clinical practice of sven
the wost develyped countries, it is not feasible to confirm the clinical
diagnosis by isolation of the agent or identifiecation of its antigens in the
great majority of cases of AKL. Isolation of respiratory agents and the
demonstration of specific antigens are Cime—consuming, expensive and Tequire
highly qualified staff and modern technology, which are not generally
available. Special surveillance of the etiologies in a random sample of .;f
acute respiratory infeections in children provides valuable information on the
relatcive frequency of bacterisl and viral agents, their association with
¢linical syndromes, the seagsonal oecurrence, the age distribution, and the
pattern of bacterial sensitivity to commonly used antimicrobials, For the
pediatrician this provides the information required in order to make an
cducated prediction of the causative orpganisms. For the public health
administrator che survey data are extremely useful to define or adjust the
standard plan of case manazement for ARI in children to be applied by general
practitioners, health assistants, qualified health dispensers and primary
health ¢gare workers in general.

The etiology of lung infectiems is of particular interest since they are

frequent causes of death. Comventional wethods of etioleogical investigation
(bacteriological cultures, virus isolation and serclogy) pose many practical
difficulties. Kapid iwmunological techniques offer operational advantages

which make them more suitabie to the conditions of developing countries.
Large experience lias been gathered in tihe use of immunofluorescence of
nasopharyngeal secretions to establish the presence of respiratory wviwal
pathogens in children. No such gxperience exists in respect of the wse of
the rapid bactericlogical techniques such as counter—immuncelectrophoresis,
coagglutination and latex agglutination. The only proven method for ‘,
bacterial diagnosis of lung infectioms at the moment are based ¢n ¢culture of
blood, which is only positive in one third or less of caszes. Lung aspirates
and trans—tracheal aspiration are often impractical or too dangerous. 1f
rapid techniques can be properly validated in children, the collection of
specimens and technical work for the diasgnesis of ARL in childrem would be

simplified. They might eveun give superior results. However, there is no
information that rapid bacteriological techniques are sufficiently sensitive
and specific for the diagnosis of ARI in children. A comparstive study of

the conventional and rapid techniques for the diagnosis of both bacterial and
viral agents in ¢hildren with ARI is proposed to be done as a research
component of the eticlogical study.




Z, Objectives

The abjectives of the study arve:

(a} To establish the relative frecuency of bacteria and viruses as causative
agents of acute respiratory infections in children below the age of & whe
attend outpatient services.

(b} Tu correlate che eciological findings with the clinical syndromes.

{c) To determine the pattern of drug resistance of the wmost frequent
regspiratory bacterial patheogens.

(d) To compare the results of rapid immunclogical techniques with those of
conventional methods for the diagnosis of bacterial and viral agents.

The study will not provide epidemiological information on the incidence
of acute respirateory infectioms, although the variations in the weekly
attendances of children with ARI at the participating institutions will
reflect the seasonality of the incidence of ARL.

3. Institution responsible for the research proposal

The National Institute of Health, Izlamabad, will be respousible for the
proposed study. The Laboratory of Virolegy has the equipment required for
isolation of respiratory viruses. In the period from July 1981 to July 19382,
1334 specimens from patients suffering from ARI were processed. 1n 447, the
results were positive, with the isolation of paramyxo-viruses, adenoviruses,
echo and rhinoviruses. Influenza virus strain A/Bangkok/2/79 HiNjy, was
also identified, Resplratory syncitial virus was recognized by an
immunofluorescence vechnique in samples of nasopharyngeal secretions.

The Laboratory of Sacteriology is equally well equipped and staffed. In
the investigation of the 1334 specimens mentioned above, bacterial agents were

identified in 701.

The duration of the study will be two years.

e Selection of cases

4.1 CGase definition

The study will be undertaken in chlldren between the ages of 0 and 5
years (below b years of age) with a history of acute respiratory infectiom of
seven days or less in duration who attend the pediatric services of the
Central Government Polyelinie, Islamabad, the Clinical Research Centre, NIH,
Islamabad, and the Rawalpindi Gemeral Hospital.

Acute regpiratery infection is defined as any 1llness of onset within the
past week with any of the following signs or symptoms: blocked or runny nose,
sore or red threat, purulent exudates or membranes in the throat, hoarseness,
stridor, wheezing, cough, expectoration,. rapid breathing {(more than 40 per
minutel}, intercostal indrawing, cyanosis. Children with symptoms of otitis
media only or ear discharge will not be included. Any child who has received
an antimicrobilal during the seven previous days will not be accepted into the
study.




If the results are to be relevant for the case management of ARL in
children at the health centres and rural health posts, they should be related
to & categorization of cases which can be applied everywhere. For the
purposes of this study the cases will be classified into mild, moderate and
severe forms on the basis of the following key signs and symptoms:

Mild forms: blocked or runny nose, sore throat, red throat,
hoarseness, stridor, wheezing, cough.

Moderate forms: purulent exudates or membranes in the throat, putrulent
expactoration, rapid breathing.

Severe forms: intercostal indrawing (with rapid breathing or
stridor), ¢yanosis

4.2 GBample size

The best sample procedure is to take every day a fixed propertion of
children with ARIL attending the selected institutions, since this method
allows for qualitative and quantitative evaluation of seasonality. The
disadvantage is operational. Since the daily werkload follows the same trend
of the respiratery infections peaks, in some periods there will be a large
number of investigations o be performed to keep the fixed proepertionality,
while a few cases might be eligible in the low incidence period.

An analysis was made of the capability of the NIH to carry out the wide
range of virological and bacteriological examinations which each patient would
require. WMo more than three patients a day can be investigated, taking iato
aceount the availability of trained persomnnel, their currvent duties, the
duration of the study and the need for laboratory metheds te be performed
within the acceptable limits of good gquality. Since a high standard of
performance is of paramount importance, it was decided to select every day
three patients plus ome control, that is eighteen patients and six centrols a

waek. Considering that the average number of working days at the NIH is 268
per yesr, BOU patients will be investigated in ome year and lolU in two
years. The total number of contrels will be 532 in two years.

The number of children with ARl attending daily, inciudipng weekends, at
the Lhree institutions will be recorded, Later, in the apalysis of the
results, it will be possible to draw each week samples of the investigatea
cases as a fixed proportion of the weekly number of total attendances if a
gquantitative evaluation of seascnality according to syndromes and atiological
apents 15 desirable.

Information on previous antimicrobial treatwent ameng children attending
with scute respiratery infections will be ¢ollected on a sample basis, for
example, once a month in each institutiom any child with AKI will be
questioned carefully by the paediattician about any antimicrobial which could
have been taken for the present illness. '

For practical reasens the three c¢ases and the control of each day will be
selected from one of the three participating imstitutions. Considering the
differences in the daily attendance of children, the Islamabad Polyclinic will
¢collect the specimens three days a week, the Rawalpindi General Hospital twe
days a week and the NIH Clinical Research Centre ome day a week (Table 1).




Table 1

Average daily number of c¢hildren with ARL
atrtending the parficipating institutions

Winter Summer Participating in the
Oct te Apr May to Sept Study
Polyclinie, Islamabad 80-100 30-40 Sun, Tues and Thurs
Gen. Hosp. Rawalpindi 40-50 10=-15 Mon and Weds
Cliniczl Centre., NIH 15-20 4-8 Saturday
Totzal L135-170 Li=63 -

Cases will be selected as follows:
(a) Ca2ses will be studied each week for 104 consecutive weeks.

{b) Every day the designated institution will provide the specimens of the
first children attending the pediatric service who meet the requirements of
the case definition. However the patients will be classified into two
categories: lung infections (pneumonia, bronchopneumonia and ewpyema) and
cther respiratory infeectioens (bromchiclitis, tracheobronchitis, acute
laryngitis, pharyngotonsillitis and rhinitis), In the selection process,
every morning the first child with lung infection and the two first children
with ¢ther respirvstoery infections who meet the requirements will be chosen for
study. In this way the lung infections will constitute one-third of the
children investigated.

{¢) It is most important to be able to define the proportion of the total
number ¢f cases that were investigated every week during the 2-year etiology
study. Therefore a complete record must be kept, preferably in s record book
at gach imstitution, of the total number of children with ARI attending the
pediatric services, whether hospitalized or not. In Apmex 1 # model of a
weekly report is presented, to be filled each Saturday with the data
registered in the book during the last seven days. Attendances of children
with ARI on Fridays and other holidays will also be registered,

5. Selection of controls

For each child admitted into the study with a diagnesis of lung infection
{pneumonia, bronchopneumonia or empyema) a control will be chesen in the same
institution where the patient was selected. In this way six controls will be
investigated in an ¢rdinary week., 7The control will be selectsd from healthy
children who atrend the institution for periodic check—up or for immunization,
or from children in the surgical or emezgency department witheut any sign of
respiratory disease and who have not received any antimicrobial treatment




- § -

during the previous seven days. The controls will be matched for sex and
place of reside?c§ (village, quarter of lslamabad or Rawalpindi, rural area)
with the cases ‘17, The age will be matched to within 30 days for cases
legs than 1 year old and within 90 days for eolder cases.

Control ehildren will be used primarily as bacteriological controls,

although for some viruses controls can also be used to evaluate the carrier
statua, A few risk factors can also be evaluated in relation to some
syndromes (such as pneumonia)} and for some eriolegical agents,

0. Data collection

For each case and control selected, a questionnaire will be completed,
the Case Clinical Record (Annex 2) and the Control Record (Annex 3). One
medical officer, called the "Survey Medical Officer'", will be designated to
carry out this activity on a full-time basis. The Survey Medical Officer (or
an alternate when he ig off duty) will spend the morning of sach working day
at the agssigned ingtitution. He will re—examine the patients referred by the
pediatrician as candidate ecases for the study to confirm that they meet the
requirements to be a participant. If they do, he will £ill in the Casa
Clinical Reeord, and will eollect the required specimens. After the three
cases of the day are taken, the Survey Medical Officer will look for a control
with the required characteristics, will fill in the Control Record and will
collect the necessary specimens. Not more than two hours after their
collection, the specimens will be taken to the NIH laboratories by the Survey
Medical Officer. There he will assist with the first steps of their
processing,

The bacteriological and virological results will be registered in the
Laboratory Form (Aunex 4). The results of the sensitivity tests will be
teported in the forms currently used by the NIH.

7. Collection of specimens

7.1 Cases

From all cases (lung infections and other respiratory infections) one
throat swab will be taken for bacteriological examination. The posterior area
of the pharynz will be rubbed with a sterile cotton (fibre covered) swab,
avoiding contact with the tongue and buccal surfaces. The bacterielogical
swab will be placed in Amies' transport medium to be taken to the laboratory.
In children without nasal discharge a second throat swab and a nose swab will
be taken and pooled for virus iselation. The virclogical swabs will Dbe
transferred to a Bijou bottie containing 2 ml of transport medium (Haok's
balanced salt solution with 10% bovine ailbumin Fraction V). The specimens
will be taken to the laboratory on ordinary ice (4°C).

Caution: 1I1f there iz a suspicion of epiglottitis or croup, the throat
gwabs gre not to be obtained. 1In these patients the swebbing procedure may
induce further ebstruction of the airway and suffocation.

(1) The pediatric units of the participating instituticns will be provided
by the principal investigator with a map of the catchment area showing the
urban quarters, the periurban sectors and the rural districts to facilitate
the pegistry of the place of residence of ¢ases and controls.




Nasopharyngeal aspivates will be taken only if the child has a nasal
digeharge. The best specimen is obtained by suctien inte a mucus collector.
& sterile polyethylene feeding tube (size §) is attached to one of the two
outlets of a sterile plastic mucus collector. The other outlet is attached to
a guction pump. The tube is inserted into one nostril of the patient and
passed into the nasopharynx. A negative pressure not ewceeding 2kg/cm? (200
mgHg) is then applied and the secretion aspirated into the collector. The
tube is withdrawn and the procedure repeated through the second nostril, If
necessary, a small volume {not more than 0.3 ml) of physiological saline may
be sucked through the tube to collect any mucus lining the tube. The
nasopharyngeal aspirates will be divided into three portions:

{a) for virus isolation;

{b) for bacterial studies;

(¢} for rapid diagnostic techniques:
immunofluorescence for virus and Bordetella pertussis; CIE and
coagglutination for bacteria (iu cases of lung infection).

Blood sampies will be obtained only from patients with a lung infection
(pneumonia, bronchopnevmenia or empyema} in whom the laboratory results (if
positive) will be of benefit for their treatment. The blood will be obtained
by venepuncture at a site determined by the physician based on the age and
condition ¢f the child. The skin at the venepuncture site is serupulously
¢leaned by washing with tincture of iodine, waiting for two minutes, removing
the iodine with a 70% alcohol swab, them allowing the alcohol to dry. A
minimum of 8.0 ml, and if possible 12 ml of whole blood is obtained., Afrer
carefully changing needles two parts of 3.0 — 4.5 ml each are transferred to
two bottles of blood culture medium (50 ml tryptic digest of soy broth with
0.03%5 to 0.05% sodium polyanethosulphonate). The bottles are shaken to
disperse the blood and prevent it from clotting. The remaining amount will be
used for virological serology and rapid bacteriological techniques. A second
blood gpecimen of 2 ml will be taken from the same children after 10 days for
serological virology. Pleural aspirates wiil be taken from ehildren with
pleural effusion or empyema for bactericlogical study,

Urine specimens will be collected only from children with lung infection
(pneumenia, bronchopneumonia and empyema) for rapid diagnostic techniques:
CIE, coagglutination and latex agglutination for bacteria,

7.2 Controls

From each contrel, a throat swab for bacteriological investigation will
be collected. A second throat swab and a nose swab will be taken and pooled
in the transport medium for virelogical isolatiom.
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Table 2

Specimens and Laboratory Procedures

SPECIMEN Gram Bacterial @ Virus Virug | B.Pertussis Viral

Staining Culture Isptation|{ TIF IF Serology

I. Lung Infection

Throat swab X X

Pocled throat/nose swab
(if no nasal discharge) ‘ X

Rasopharyngeal aspirates
{1f nasal discharge)

part a X X

part b X ‘

part ¢ X X X
Blood 1
part a X
part b X X
Blood 2 X

Fleurzl aspirates
(if pleural effusion) X X

Urine X

II. Other Respiratory
Infections

Throat swabs X X

Pooled throat/nose swab .
(if no nasal discharge) X

Nasopharyngeal aspirates
(if nasal discharge)

part a X X
part b X

part ¢ X X

III. Contral

Throat swab X X

Pooled throat/nose swab X




a. Frocessing of specimens

The laboratory procedures adopted for use in the study are limited to the
diagnosis of the agents which are most commonly associated with ARI im infancs
and young children. Labovatory procedures will he carried our in order to
detect the following recognized respiratory pathogens:

{a) Bacteria Sfrepfococcus pneumoniae

Haemophilus influenzae

beta hagmolytic streptococcl

Staphylococcus sureus

Bordetella pertussis

Klebsiella pneumonia

Escherichia celi

Other enteric bacterxia

(b} Vituses Regpirateory syncitial virus
Influenza A and B
Parainfluenza 1, 2 and 3
Adenoviruses
Rhinovirus
Enteroviruses
Measles
Herpes

Cytomegalovirus

Only an outline of the laboratory procedures is given here. The study will
use the methods described in the WPRO/WHO Manual for Bacterxology of
Respiratory Iafections, 1984; the Manual for Kapid Laboratory Diagnosis, WEHO
Qffser Publication No. 47, 1979, and Viral Kespiratory Diseases, WHO Technical
Report Series No. 642, 1980.
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8.1 Bacteriology

The throat swabs, nasopharyngeal aspirates apd pleural aspirates will be
processed using essentially the same procedures for gram stalning and culture.

{a) A smear is prepared for gram—stain. The cytology as well as the
bacterial flora will be evaluated and the predominance of a wmorphological type
notad.

(b) The specimen is sireaked on to:
- two blood apar plates to be incubated in aerobic and anaeroblc atwosphere;

-~ 2 supplemented chocolate agar plate to be incubated in 5-104 Loy
atmosphere.

tach plate is streaked to yield isolated colonies and incubated at 35-37°C for
18=24 hours.

The bottles containing 3 or 4.5 ml of blood for bacterielogical
investigation are placed in the incubator at 37 C and are examined daily for 7
to 10 days. Routine sub-cultures from the blood culture bottle to a blood
agar plate and chocolate agar plate im anaerobie atwmosphere are made after 48
hours of incubation, and at any time when there is visible turbidity
suggesting bacterial growth. The reliability of wmothers' informaticon about
previcus antimicrobial treatment will be checked by determing the
antibacterial activity of serum samples against highly susceptible bacterial
strains, such as Oxford staphylococcus strain in comparisen with a control
SETUm.

The blood agar and chocolate agar plates will be examined after 24 and 48
hours of incubation. Typical colonies of Beta~haemolytic gtreptocecci with
clear zones of haemolysis will be looked for with the aid of a hand lens.
Grouping will be done by latex agglutination (Streptex and Wellcome).

Alpha=haemolytic colonies isolated on chocolate agar at 37°C in 5=-10%
CUy will be differentiated into Streptecg¢cus pueumoniae and Stxeptococcus
viridans by Quellung test znd optoehin sensitivity test. Final identitication
will be done by coapgglutination test (Phaedebact),

Staphy loceceus gureus grows on blood agst and chocolate agar. Portions
of suspected colonies will be smeared on slides for gram—stain. If the staip
shows clusters of gram positive cocci the coleony will be tested for coagulase
production., It will alsc be confirmed by the slide agglutination method
(Biomerieux) .

Haemophilus influenzae grows om chocolate agar and ite identity will be
confirmed by subeculturing the suspected colonies on blood agar plate and
placing an X and V disc over the inoculated area. H. influenzae colonies grow
heavily around the disc and more lightly with ineveasing distance from 1t.
Colonies will be tested with type b H. influenzae anti-serum (Wellcome) and
the organisms will be reported as type b or untypable.

Klebsiella pneumeniag, E. coli and other enterie bacteria may OVEIgraw
other bacteris if incubation is prolonged. Any suspect colony will be
examined by gram's staining. They are best detected on Maclorkey agar which
inhibits the growth of pneumococci, streptococci and H, influenzae.

All the bacterial pathogens isolated will be tested in vitro for
susceptibility to the commonly used antimicrobials: penmicillin, smpieillin,
erythromyc¢in, chloramphenicol and cotrimoxazole.
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Nasopharyngeal, urine and serum specimenz from childrea with lung
infection will be used for rapid bacteriological technigues. Diagnosis of
poneumococci will be attempted by coagglutination and
counterimmuneelectrophoresis, Detection of H influenzae type b will be done
by a new latex agglutination test.

An aliquot of nasopharyngeal secretions will be tested by immuno-—
fluorescence for Bordetella pertussis.

8.2 Virology

B8.2.1 1Igelation of viruses

Specimens in viral transport medium will be treated as follows:
0.3 ml amount of specimen will be inoculated into:

— the amnion of 4 fertile hen's eggs 10-12 days old,

- 2 tubes containing cultures of primary monkey kidney monolayers (FMK),
2 tubes containing culture of monolayers Hela or Hep-2 cells,

- 2 tubes containing ecultures of human iung fibrobilast (e.g. MRC 5),

Z tubes containing MDCK with trypsin.

all these tubes of cultures will be incubated at 33-35°C for #&-72
hours. For PMK and MRCS (or equivalent) the incubation tubes will be placed
in a roller—drum at 32°C,

The inoculated eggs will be incubsted at 33°C for 72 hours. These eggs
wiil be used for the isolation of myxoviruses (influenza). The eggs will be
chilled overnight after incubation, and the allantoic and amniotic fluids will
be harvested separately. A spot test for haemagglutinin will be performed on
each egg and, if it is positive, the influenza type will be identified by the
haemagglutination inhibition test. If the spot test is negative, passage will
be done in eggs.

The monkey kidney cultures will be examined daily for a cytopathic
effect. The haemadserption test with guipea pig erythrocites will be done on
the fifth day (or earlier if indicated by cytopathic effect). 1f the test is
positive, passage into & monkey kidney cultures and identification of the
virus will be done by haemadsorption inhibition test or immuncfluorescence
with specific antisera to influenza A, B, parainfluenza viruses and 3V-5; for
the haemadsorption inhibition test antisera having been treated with receptor
destroying enzyme will be used. Negative tubes will be incubated for another
10 days. before digearding them as negative, 2 haemadsorption test will be
repeated,

If the haemadsorption test is negative, and the CPE is positive, an acid
stability test will be performed to determine whether the agent is an
anterovirus, Rhinevirus will be inactivated 1f incubated at 37°C for 3-4
hours at pHy. If the agent 1s acid stable, then a neutralization test will
be done using specific antisera for the identification of enteroviruses.

The HelLa or Hep 2 cultures will be examined daily feor cytopathic
effact. If grape like clusters are observed, identification of adenovizus
will be done using the FA technigue.

Enterovituses will be recognized by observing the CPL on Hep-2 and Hela
cell culture. After doing a pH stability test to exclude rhinovirus, the
enteroviruses will be idenrified by a microneutralization test.
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Regpiratory syncytial virus grows well on Hela and Hep-Z cell culfures
producing giant cell and syneytial formation. Definitive ddenmtification will
be obtained by immunoflucrescence,

5.2.2 Immunofluorescence

Ap impmunofluorescence techmique will be applied to detect RSV, influenza
A and B, parainfluenza 1 and 3, adenovirus, herpes virus and measles virus.

Preparation of slides

In the laberatory, the mucus collector will be centrifuged at 353Uz at 4°¢
for ten minutes. The supernatant will be transferred to a small velume of
transport medium to yield a final volume of at least 2 ml for virus isolation
{see Virus Isolatiom}. The pellet will be suspended in & slowly increasing
volume of PBS {up to 3=4 ml) by a gentle pipetting with s wide—bore Fasteur
pipette. When the fragments of mucus have been broken up, a further 4 ml of
PBE will be added. Large fragments still present will be discarded. The
tube will be again eentrifuged at 330z for ten minutes and the supernatant
discarded. The deposit will be resuspended in a volume of PBY sufficlent to
make the number of smears required, Drops of the cell suspension will be
then placed on the etched areas of glass slides. Two ten spet slides will bhe
prepared to allow for reference checking and ¢ontrels. One to two drops ol
the cell suspension remaining will be tested for B.pertussis (see above,
Bacterial Procedures).

Immunofluorescence stainin&

Specimens will be stained by the indirect immunofluorescence technique.
An appropriste number of glass slides, each with ten cell smears on etched
areas, will be put into a numid chamber and the different virus specific
antisera, diluted in PBS as required, will be applied ¢ach to a separate
smear, After incubation for 30 minutes at +37°C, the slides will be washed
three times in PBS (10 minutes sach) and dried. The appropriate FITC
conjugated antispecies serum, diluted to its optimum in PBS containing
naphthalene black (lmg/ml) as a counterstain, will then be dropped on to each
amesr, After incubation for a further 30 minutes at +37°C, the slides will
be washed again, and given a final vinse in distilled water. When dry, the
slides will be examined directly under oil immersion or will be mounted and
examined without oil. Only intracellular fluorescence will be considered
gignificant.

4.2.3 Serology

The first specimen of serum will not be investigated immediately, but
will be stored until the convalescent specimen is obtained. A preliminary
scresning test by complement fixation will be ¢arried out on the convalescent
specimens., For this, a single dilution of 1 : 16 will be tested against all
re levant antigens. Sera giving more than 50% fixation with an antigen will
be titrated against that antigen, im parallel with the coxresponding acute
stage specilmen.
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9. Quality control

9.1 Bacteriology

The principal investigator will establish a programme for regular testing
of media and reagents. A random sample of positive cultures will be stored
frozen at -Z0°C for eventual confirmation by a reference laboratory.

9.2 Virology

The virus isoiation and the serclozy will act as reference controls for
the immuncflucrescence staining. All the reagents used will have been tested

for non-specific reaction with virus—infected and uninfected cells.
All positive virus isolates will be stored frozen at -70°C for eventual

confirmation by a reference laboratory.

L0. Reporting and analysis

A gquarterly report will be prepared of the work dope, the results
obtained and the achleving of the operational targets. The difficulties
encountered will be analysed and the necessary measures teo overcome Chem will
be recommended. The main data will be tabulated manually. However, the
processing of data for the final analysis will be done by computer at the end
of the study.

After the first semester of operations the protocol will be reviewed to
introduce, if advisable, some simplification in the laboratory procedures
which could make it possible to increase the number of cases investigated
during the winter seasgon.

The report will include a description of the personal and clinical

characteristics of both patients and controls, and the pathogens iselated from
them.

A statistical analysis will be made comparing the pathogedas isolated from
the cases and the controls. At the end of the study the relationship between
pathogens and potential risk factors will be analysed. The etiological
findings will be analysed by the method used {(conventional or rapid) and by
the different specimens, Lo estlmate the relative value of each. TIf the
bacterinlogical rapid techniques are valid in children, cases with positive
blood culture should be positive for the same organisms by CIE or COA or latex
agglutination. If they are more sensitive, cases clinically compatible with a
bacterial infection may be negative by blood culture and positive by rapid
techpiyues. Cases adequately explained by the results of viroclogical testing
should uvsually be negative by CIE, COA or latex agglutipation.

Geneva, 4 April l9u4




...14_

Anmex 1
ALL ATTENDANCES AT THE FEDIATRIC UNEIT
OF CHILDREN BELOW & YEARS OF AGE WITH ARI
Weekly Report

T e v T f e PR
Weelk from ..... N o c T . =T § <

day / month day / month

. No. of children No. of children with
No. of children Ceh 1 h .
with ArRT (1) 'w1t .ung ot.er re?plragory
infection (2) infection (3)

Total |Hospitalized | Total |Hospitalized| Total [Hospitalized
Saturday
Sunday
Monday
Tuesday
Wednesday
Thursdav
Friday
(1)

ART: any illness of onset within the past week in which the child shows
signs and symptoms originatimg from infection in the respiratory
tract, {with or without previous treatment): blocked or runny nose,
sore Or red throat, exudates in the throat, hoarseness, stridor,
wheazing, cough, rapid breathing or respiratory distress.

(2)

Lung infection: pneumonia, bronchopneumonia and empyema.

(3 . . .
Other respiratory infection: bronchiolitis, tracheobronchitis, acute
laryngitis, pharyngotomsillitis and
thinitis.
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Annex 2
CASE CLINICAIL RECORD

A. Patient ITdent ificatiﬂ

Institutien sovovnnnaa... trersutasaaiaaaan D Case No. D:_l___ij
History No. (if hospitalized) svvvsvrvineennrnseenns Date m

Name ..... e, ettt aaaaaan e b :
Age: Years [ ] Monthsljj Date of Birth [ | || ] J[ | | sex [ | ¥[ ]
Father's Name .........0ciiievnnnnnn Cer e e it a e .
| Address ........... s e e

B. Household Data

Location of house: Urban L__J Periurban D Rural D

Total number of rooms D Number of separate bedrgpoms D

Number of persons living in the house D::i

Number of children living in the house age 0-4 D age 5-14 D
Occupation of head of house ......... C A de e e Rt s !__T___f

Education of father: Illiterate D Less than 2 years at school D

I__j

2-5 years D More than 5 years D Unknown I_

C. Past Medical History

Feeding during first months of life: Breast| | Bottle| | Mixed| |
L
D.7.1. POLIO
%6 TTet [ 7ad | srd | Gth| Tst | gna [ ard | MEASLES |
YES
NO
UNKNOWN

Has the child been hospitalized for any acute respiratory disease during the

past year? Yes I:J Ne D Unknown D

If YES, give relevant information .......ovvcecn.. .
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D. Present Illmess History

NOT KNOWN
Fever
Running or bleocked nose
Ear discharge
Ear pain
RDifficulty in swallowing
Cough
Hoarseness
Stridor
Wheezing
Rapid breathing

Vomiting

gD oooogdoid

Diarrhoea
For how many days has the child been i117 u

Has the child received any medication for this illness in the

past week?  Yes I:l Ne D

If YES, what medication ....

E. Physical Examination

1. Weight XKg [:It] grams l

2. Height cm I
Temperature, axillary °C [:I:I:]
Heart rate/minute ED
Respiratory rate/minutE( ]"W

Nasal Disc¢harge  None D Clear D Purulent D Blood stained I:]




10.

il1.

13.

14,

15.

i6,

17.

13.
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Tonsils and Pharynx

Not examined l:l Normal D Red l:l Purulent exudates EI

Ear Drum

Not examined D Normal D Red D Discharge l__]
Cervical Glands

Not examined D Not enlarged D

Enlarged, not tender D Enlarged, tender D

General appearance Alert m Nrowsy D Comatose D

Irritability or restlessness: Yes Im_| No» L_J

Skin rash None D Morbillifarm D Vesigular [;l Qther U
Not
Frezent Absent Examir}g:_l
Hoarseness crra e eeeaaees e _}
Strider b eeaeaa Viaae . mmamaaan u
Wheezing -
(without stethoscope) ........ eereean G r e :
Crunting et . vea [Hj

Nasal flaring

Chest indrawing

LRI A Y I I PR A

O L

Cyanosis

LI R I} *hdh v red mamoaan Y

Abrormal breath sounds

(with stethoscope)

19,

20,

21,

Ronchi B
Crepitation Crsrarer eaeaeaes D
Wheezing Prieaars eneaeere eeaaes . D
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F. Chest ¥-ray Examination
Not done D Done I:I
If dome: Normal [:] Consolidation lobar/segmental [:]
Effusion [:J Comsclidation lebular/patchy [:]
Hyperinflation [:] Hilar adenopathy [:]
o 7 o
G. Clinical Diagneosis and Outcome "

Main diagnosis ....... feterarassaaaaananenn fererrEaetanaaannn ‘e m
Others ....oovooo. heeeraaerar s s Seedarenaaa e
e, e, e, e T
Did the child receive an antimicrobial? Yes I:] No [:]
If YES, which? ....ceiiirinnnunnn faeaan D For how many days? [Ii
A LRl s bbb b [:1 For how many days? [:I:]
........................ D For how many days? [D

Hespitalization Yes [:]
If hospitalized, mumber
Outcome: Discharge
Discharge
Absconded
Absconded
Death

Other

No [:]
uf days of hospitalization ED ‘
with improvement D
without improvement D
after improvement [:

before improvement D

L
[l
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"CONTROL RECORD

A. Control Tdentification
InSEIEULION teeevnnumennnvnnnnns hrrmmaeaaas feen D Control HNo. _[_l—
Name .uiieinvssvininnnmnnnnanns rraaaamnan . Date [
Age: Years D Mcnthsmj Date of Birth ‘IIEDLT_-] Sex M[:] F[:]
Father's NaDe .uviiveiansriiiistoioniitnsansancannancnenns
s 2 T heraaaann fareaan
Matched with case number D:_T_’__[
Name of fthe Case ..uunirsiiiiisisarennseaareaannannncnnnss
B. Househeld Data
Location of heouse: Urban |:| Feriurban D Rural D
Total number of rooms [i] Number of separate bedrooms [:]
Number of persons livimg in the house Dj
Number of children living in the house age -4 D age 5-14 D
Occupation of head of house ..uwevuonenn.n. Sttt tieaaea e,
BEducation of father: Illiterate D Less than ? years at school [:)
25 years D More than 3 years D Unknown D
C. Past Medical History

Feeding during first months of life: Breast D Bottle D Mixed D

5P, FOLTO
BCC 5% [ 2ad | rd | Gth | st | Tnd | 3ra ] MEASLES
YES
KO
UNKNOWN
P

Has the child been hospitalized for any acute respiratory disease during the

past year? Yes D No D Unknown |:|

If YES, give relevant informatiod eee.... ot riteaenn
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Reason for attending the instirution

Inynization L_J

Surgical problem [:]

Accident or emergency E:]

Other (specify) ... . iiiniinnirrnnnns e eteeerv s f e bbe et L_]
Observations ......... ferieaaas Ciaeer e fesebeeean ek ia e ra by
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Annex 4
LABORATORY FORM
1. Name of child ...... e et A b At e e Case/Control No. [::]:]:j
InsCitUE{on vovervnrnnarnnrncannnnns Prarraaerruaa [:] Laboratory No. [i[:[:[:]

Case of Lung Infection E:J Other Respiratory Infection [:] Control [:]

Yes No Date

Specimens  Throat swab e ieeea Creames waaaaeas

Powled throat/nose swab  ........ sererar aearean

Nasopharyngeal aspirates — ..... Srr ariraeite vhaeaaaa
Blood for culture sherrasar sreraeesr wamsaean
m Blood for serology, lst mrertrat trviraaa eeeaeaan
= Blood for seroleogy, 2md  ........ feaaets deeaaaes
Pleurgl aspirates e eean aemmaewan Crrr e

Urine Prretere  vamaaaas ceaeaaas

Other
(apecify) et Era e s it e baerar  amamaaan S
I1. Rapid Bacterioleogical Techniques
Sample Result

Counterimmunoelectrophotresis

Coagglutination

Latex agglutination

Immuncfluorescence

At 4t e
P R
----- )
IR

----- R
....... s aan
*rtarasmaans
----- IR

s srrman

........ P
----- )
....... Py
.......... .
vk e e nnom
= PR Y e
AR ke
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Result

Gram Stain

Culture

TS

NPA PA Other

T8

NPA

Bl.

A Other

Not done

No growth
(or comments only)

Strept. pneumoniae

Strept.
%g—haemolyticus

Staph. aureus

Haem, influenzae

Klebs. pneuvmoniae

Esch. coli

Other

Observations

PRI R N )

L)

..... e ow ok
......... 'R}
R L L LTI




1V. Virelogy

Result

Virus Isolation

TE/NE NPA

Not done

Negative

Influenza A

Influenza B

Parzinfluenza 1

Parainfluenza 2

Parainfluenza 3

Adenovirus

Rhinovirus

Enterovirus

Herpes

Cytomegalovirus

Measles

ObsServabtlonS ..viveossnsrsnsnnn

Annex 4
page 3
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Result

Screening test
Convalescent
Serum

Acute Serum

Convalescent

Serum

CF

Hi

CF

Bl

Not done

REV

Influenza A

Influenza B

Parainfluenza 1

Parainfluenza 2

Parainfluenza 3

Adenovirus

Rhinovirus

Herpex

Cytomegalovirus

Measlesg

Mycoplasma puneumoniae

Other

FE R RS R R R YR E R YRR AR YA

Observations «esveeensss
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Work load of main activities of the Study
! Activity lst year Znd year Total
No. of children to be investigated:
= Cases of lung infection 266 266 532
—~ Other respiratory infections 534 534 1 068
— Contyols 266 266 532
®
No. of forms to be filled in:
- {Qase Clinical Record 300 800 1 600
- Control Record 266 266 532
- Laboratery Form 1 066 1 Q&6 2132
Bacteriological Investigationg:
Gram staining:
- Throat swabs 1 066 1 066 2132
@ - Nasoph. aspirates (501) 400 400 800
—~ Pleural aspirates 30 30 30

Sub total: 1 496 1 496 1 496
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Activity lst year 2ud year Total
Culture:
- Throat swabs
Blood agar 2 130 2 130 4 260
Chocolate agar 1 065 1 065 2130
Subculture (207} 640 640 1 280
- Nasopharygeal aspirates
(507 of patients)
Bloed agar 800 800 1 600
Chocolate agar 400 400 800
Subculture (20%) 240 240 480
- Blood
Culture 532 532 1 064
Subculture (107) 27 27 54
- Pleural aspirates
Blood agar 60 60 120
Chocolate agar 30 30 &0
Subculture 18 18 36
Sub total: 5 942 5 942 11 B84




]
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Activity lst year 2nd year Total
Antibiotic Susceptibility Tests
— ‘throat swab cultures
(707 of patients and
controls) x 2 1 492 1 492 2 984
— Nasopharyngeal asp. cultures
(40% of patients) x 2 800 800 1 600
- Bleod cultures
{157 of lung infectiong) x 2 20 80 160
— Pleural aspirates 50 50 100
Sub total: 2 422 2 422 4 B44
Rapid bacteriological techaiques
CIE: Serum 266 266 532
Urine 266 266 532
NFA 133 133 266
COA: Serum 266 266 532
Urine 266 266 532
NPA 133 133 133

IF:  NPA | 400 400 800
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Activity lst year 2nd vear Total
Virolopy
Pooled throat/mose swabs {507 of patients plus controls)
and nasopharyngegl aspirates (507 of patients)
-~ FBgg inoculation (L 066 x 4) 4 264 4 264 8 328
Passages (20%Z) x & 852 B52 1 704
= Cel]l Lines
Monkey kidney monolayers 2 132 2 132 4 264
Passages (20%) x 8 1 704 1 704 3 408
Monclayers of Hela or Hep2 20132 2 132 4 264
Passages (207) x 4 852 B52 1 704
Culture of human lung
fibroblasts (MRC 3) 2 132 2 132 4 264
Passages (20%) x 4 852 852 1 704
Monolayers of MDCK 2 132 2 132 4 264
Passages {(20%) x & 852 a52 1 704
Immunoflucrescence (507 of patients) 400 400 800
Serological Investigations (cases of lung infection)
- Complement Fixation Test (CF)
Screening Test 266 266 332
Paired tests for antibody titles 532 532 1 064
~ Haemoagglutination Inhibition
Test (HI)
Screening test 266 266 532

Paired tests for antibedy titles 266 266 532




