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9 Abstract - |

To date only limited information 1is available on the epide-
miology of the different clinical diagnoses included in the term
acute lower respiratory infections (ALRI). ALRI includes pheumonia,
bronchitis, tracheobronchitis, bronchiolitis and infection-induced
wheezing., There is considerable overlap in the c¢linical
presentation of these disorders. Often one finds a lack of clear
case definitions 1in the literature. '

Bronchiolitis, infection-induced wheezing, and asthma have
similarities in pathophysiology, clinical presentation and partly
in treatment. We therefore group these 3 diagnoses under the term
"wheezing-associated respiratory disorders” (WARD). s

In this prospective study we want to determine the contribution
that WARD make to severe, life - threatening disease in children
under five years of age hospitalized with respiratory problems in
rural Bangladesh, ‘ I

The overall aim of this study is to find out how WARD can fit in
with WHO ALRI treatment programs. For this purpose baseline data
will be collected on prevalence, clinical presentation, hypoxemia
and viral etioloay of WARD in our study population; that is, the
cases admitted to Matlab hospital according to WHO diagnostic
criteria for pneumonia.

In particular we want to describe the association of hypoxemia
with simple clinical signs and with viral etiology.

Hypoxemia will be detected by pulse oxfmetry.

The study will answer questions regarding case detection and
referral criteria for ALRI and WARD and at the same time it will
raise new questions about prevention and treatment for these
disorders. It is not the aim of this study to test any treatment,
but such studies will be necessary subsequently.



10 Aims of project

10.1 Introduction . : e
. g S | : :

Our study population is a random BsBample of 1infants and young children
referred to Matlab ICDDR,B hospital with presumed ALRI or asthma. For case
definitions refer to chapter 13.3.

Our two main outcome variables are oxygen saturation ( continuous variable)

and need for hospitalization ( yes / no = categorical variable ).

Need for hospitalization will be assessed by:

* Pulse oximetry
* Chest X-ray findings ( by pediatric radiclogist )
* independent chart review by two pediatricians

Table 1: Need for hospitalization

Symptoms and clinical signs which cen be assessed without a stethoscope
by Paramedical Health Workers will be evaluated 1n this research.

The main signs are: The main symptoms are:

fast breathing
difficult breathing
stops breathing
chest indrawing
audible wheezing
"noisy breathing”
abnormal drowsiness
cyanosis

inability to feed

tachypnoea
dysphoea

apnoea

chest {indrawing
audible wheezing
"noisy breathing”
abnormal drowsiness
cyanosis '

%
3
%
*
*
%

i
%

Y .

Table 2:'Resp1ratory signs and symptoms evaluated
( for definitions refer to chapter 13.3 )

10.2 General aims

The aim of th1e research is to test the following hypotheses for this study
population:

I.) The mean oxygen~saturat1on 1s lTower 1n WARD than in radiographic or WHO
dafined pneumonia.

II.) A scoring system based on above clinical signs and symptoms ( Table 2 )
can predict different levels of oxygen-saturation, and thus need for
oxygen therapy and need for hospitalization ( Table 1 ).

I1II.) The mean oxygen—saturation is lower in children with RSV infection than 1in
children with all other respiratory viruses taken together or with no
virus detected

IV.) - WARD, asthma, and RSV make up a significant proportion of the children
requiring hosp1tal1zation in the study population,

i



10.3 Specific_aims

In order to test these hypotheses-we chose the fo]]owiné‘spec1f1c aims:

I1.)

I1.)

II1.)

Iv.)

T

To determine the mean oxygen-sattiration in children with  wheezing-
associated respiratory disorders (WARD) and compare it with the mean
oxygen-saturation among children with radiographic pneumonia in the study
populatiaon.

To develop and test a scoring system based on above clinical signs and
symptoms ( Table 2 ) which can bast predict different levels of.oxygen
saturation . and need for hospitalization ( Table 1 ) in the study
population.

To determine the mean oxygen—saturation in children with RSV infection as
compared to children with other or no viral infection in the study

populat1on

To determina the proportion of WARD, asthma and RSV infection among the'
cases needing hospitalization.

10.4 Secondary aims

1.)

11.)

I11.)

1v.)

For the seven respiratory viruses screened for in this study population,
we will obta1n’the following descriptive information:

* Rates of positivity in different age groups
* Types of associated disease
* Seasonal variation

To determine the prevalence of hypoxemia for the following d1agnost1c
categor1es'

Infection-induced wheezing

Infection-induced wheezing with pneumonia

Asthma

ALRI or WARD with RSY Infection

ALRI or WARD with other / no respiratory viral infaction

* WHO pneumonia

* WHO moderate ALRI

* WHO severe ALRI { 6)

* WHO very severe disease )

¥ ALRI needing axygen therapy according to WHO criteria (6)
% Radiographic pneumonia

* Bronchiolitis

% Bronchiolitis with pneumonia chapter 13.3
*

*

*

x

*

To determine sensitivity and specificity for the c¢linical signs and
symptoms listed in Table 2 .to predict above diagnostic categories and
hypoxemia.

In a separate protocol response to oxygen therapy, predictors of response
to oxygen treatment and short and long-term outcome will be analyzed for
the above diagnostic categories. Main outcome variable will be mean time
of resaturation 1in hypoxemic patients. ( That protocol 18 now in
preparation. ) : '



10.5 Significance

10.5.1 WHO case management research priorities

The WHO Programme for the Control of Atute Respiratory Infections advocated
in July 1992, the following case management research priorities for the
assessment and classification of pneumonia in children age 2 months to 5 years:

"~ Identify the signs or symptoms that best identify children with severe
pneumonia (and very severe disease) who are at higher risk of death and
would benefit from hospital care (parenteral antibiotics, oxygen, greater
¢1inical expertise, and more nursing care.)

- Assess the prevalence of significant hypoxemia amongst children with
pneumonia. ‘

- Evaluate the performance of the ARI protocol, including the management
of children with wheezing, at first level facilities.” ( 1) :

Our study will address all of these priorities, but in addition pay special :
attention to wheezing-associated respiratory disorders.

To summarize, this study will have implications for case management and
prevention of ALRI and WARD.

10.5.2 Implications for treatment

The study will show whether WARD contributes significantly to severe
disease, and how urgent the need for specific treatment for these disorders is.
It is NOT the aim of this study to determine what treatment this should be.
Several options are available and need to be discussed. The. improved
understanding of the epidemiology of WARD wil) help in directing further studies
to address feasibility, safety, efficacy and affordability of specific treatment
to be employed at different levels of the health care system. The questions will
be: What drug for what indication and age group, given by what route and what
type of health worker ?

Treatment for wheezing disorders is already included in WHO guidelines for
treatment of ALRI ( 6 ), but the recommended bronchodilator therapy by inhalation
is not yet available in many parts of the developing world. In order to decide
what priority the introduction of such specific antiobstructive therapy should
be, we must know how much WARD contributes to severe, potentially fatal
disease.

If we know the pravalence of hypoxemia in ALRI and WARD this will help -
deciding what priority the introduction of oxygen therapy or strengthening of
oxygen supplies for peripheral hospitals in rural Bangladesh should get.

10.3.3. Implications for prevention

If WARD and RSV contribute in a major way to severe disease, their
prevention must be given priority:

— RSV vaccine development and testing.

- Prevention of nosocomial infection with RSV - avoiding over-crowde
wards especially during RSV epidemics. For example treating as many cases
as possible outside the hospital.



11 Ethical implications
11.1 uasogha[xngea1 aspirates

Nasopharyngeal aspirates are taken ftom the included children for research
purpose only - the results will not influence treatment. The procedure is not
more invasive than giving oxygen therapy by nasopharyngeal catheter. There is a
1imited danger of physical harm, nosebleeding occasionally occurs, ;

We include a consent form ( App 3 ) and leave it to the Ethical Review
Committee to decide whether written consent is needed. We suggest that oral
consent should be sufficient. - :

11.2 Pulse oximetry

Pulse oximetry is a completely noninvasive technique. As usual with other
diagnostic procedures, the mothers will be informed what this is for, but no
written consent 1s needed. For the individual patient, pulse oximetry offers only
advantages, because hypoxemia will easily be detected and oxygen inhalation will
be given to hypoxemic patients. Continuous supply of oxygen is ensured through
the ARI umbrella protocol ( cylinders ) and a new oxygen concentrator machine.

11.3 Other investigations

Other investigations are only ordered if justified for optimal clinical
care. :

12 Background
12.1 Epidemiology of ALRI - .

Important new information on the epidemiology of acute lower respiratory
infections (ALRI) in preschool children in developing countries has been gained
in the last ten years. For example the BOSTID studies have coordinated a unique
series of both community and hospital based longitudinal studies on incidence and
etiology of ALRI in children under 5 years from 4 continents { 2 ).
Important outcomes of the BOSTID studies were: '

- viral agents were recovered more frequently than bacterial agents.

- Respiratory Syncytial Virus (RSV) was the virus most frequently
identified.

- case-fatality ratios were highest among the youngest of children,
espacially among young infants ( 3 ).

Major problems still remain however, in spite of all the descriptive
epidemiological information on ALRI:

- The long 11st of possible differential diagnoses included under ALRI
makas the diagnosis imprecise.

- The important clinical overlap between many of these differential
diagnoses is not wall delineated. -

- The lack of generally accepted gold standards for even the diagnosis

of pneumonia makes is difficult to compare patients and different

. studies. :



12.2 Wheezing-associated respiratory disorders (WARD)

Bronchiolitis, infection-induced wheezing - and asthma are all considered
under the term wheezing-associated respiratory disorders. Although asthma differs
in that infection does not need to be present, viral infection triggering asthma
is well known and asthmatic patients seem to suffer more frequent and severe
ALRI’s. There 1is evidence that children with bronchiolitis are at 1increased
risk of recurrent wheezing attacks, persistent bronchial hyperreactivity and
asthma 1in later c¢hildhood, although a causal association has not been
established. -

The public hsalth importance of these diseases is very clear 1in
industrialized countries: bronchiclitis is a major reason for hospital
admissions in infants, and asthma is the most prevalent chronic disease of
childhood. Several studies have shown increasing prevalence and mortality of
asthma in  western countries, but 1little information is available on the
epidemiology of WARD in developing countries. Some authors assume that chilidren .
in the third world do not die of asthma, but this may be due to underreporting,
which may also account for some of the geographic variations.

Cherian et al ( 4 ) have recently reported from South India a high
proportion ( 35 % ) of bronchiolitis among a mixed outpatient and inpatient
population of young children with ALRI. In the same study almost 100 % (113/114)
of the infants with bronchiolitis had tachypnoea and/or chest indrawing, thus
fulfi111ing the WHO diagnostic criteria for pneumonia. On the other hand one third
of these bronchiolitis cases also had radiological evidence of pneumonia, thus
confusing the diagnosis of bronchiolitis with radiographic pneumonia.

It has been suggested before that case definitions for epidem1010916ﬁ1
studies should be mutually exclusive, but the above example clearly iliustrates
how difficult this is to achieve.



bronchiolitis other diagnosis

“infection
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Fig. ALRI and WARD - How much overlap is there in ¢linical presentation ?

12.3 Standardized ALRI case management

The aim of WHO promoted ALRI intervention programs is to reduce ALRI
related mortality worldwide. The main target disease is bacterial pneumonia and
the principal strategy of treatment programs is standardized case managemsnt
( 5 ). This approach is based upon algorithms for diagnosis, referral and
treatment of ALRI cases at all levels of the health system and in the community
itself ( 6 ) and ( App 1 ).

12.3.1 Standardized case detection

For the detection of severe ALRI the use of simple clinical signs is very
promising since they can easily be taught to Paramedical Health Workers and
mothers. It 1s also essential that parents recognize these signs, since ALRI can
often lead to death within a few days. '

studies have shown good sensitivity and specificity for tachypnoea and
chest indrawing as clinical signs of pneumonia, especially i1f the cutoff point
for tachypnoea is adjusted for different age groups ( 7 ).

b



The problem remains however that interobserver agreement for respiratory
signs is not very good, with kappa values usually not exceeding 0.5. Wang et al
( 8 ) found kappa of 0.38 for respiratory rate, 0.31 for wheeze and 0.25 for
chest retraction in infants hospita?ized with ALRI. In contrast kappa for
oximetry was 0.88. - :

"The statistic most often used to measure agreement between two observers

on a dichotomous variable is kappa ( K ), defined as the agreement beyond

chance divided by the amount of agreement possible beyond chance:
K=0~C/1-2¢C

whare 0 is the observed agreement and C is the chance agreement.” ( 9 )

_ For the 1nterpretat1on of kappa values no absolute definitions are poss1b]e but
the following guidelines taken from Altman ( 10 ) can help:

Value of K: Strength of agreement:

< 0.20 poor

0.21 - 0.40 fair :

0.41 - 0.60 moderate ;
. 0.61 - 0.80 good '

0.81 - 1,00 very good

Recently Mullholland et al ( 11 ) and Shaw et al ( 12 ) have shown that
hypoxemia detected by pulse oximetry was the single best predictive sign for the
need of hospitalization in infants with bronchiolitis,

12.3.2 Standardized treatment

In WHO promoted programs antibiotics are given to all children with
moderate to severe ALRI, knowingly including those with viral infections ( 5 )-
A second mainstay of treatment is oxygen given to savere, hospitalized cases.
13 Methods

13.1 Study type

This is a prospective study. It must be carried out for at least one year
because seasonal variation of the studied disorders is expected and must be
documented.

13.2 Eligqibility criteria

A11 children under five years of age admitted with presumed ALRI or asthma
( as defined under 13.3 ) to the ARI ward of Matlab ICDDR,B Hospital are
eligible for inclusion in the study.

Most cases admitted to the ARI ward are referred by Community Health
Workers previously trained according to WHO guidelines to detect moderate to
severe ALRI. '
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13.3 Case definitions used as eligibility criteria

The fo1low1ng case definitions for ALRI and asthma are used as eligib111ty

cr1ter1a
i

A case of asthma_is defined as: ‘
= Acute episode of cough and/or wheezing and/or dyspnoea in a child older than
ona vyear with history of similar attacks. Further supporting the diagnosis are
raesponse to bronchodilator therapy and a family history of "hapani” (= Bangla
term for asthma), but this is not required for inclusion. i

A case of ALRI is defined as: -

= at least one of the following signs present

-~ tachypnoea > 60/min in infants up to 2 months of age
> 50/min in infants from 2 to 12 months

; > 40/min in children from 1 to 5 years

~ chest indrawing ( subcostal )

-'crackles ( on auscultation )

- wheezing ( audible with or without a stethoscope )

~ ¢yanosis

This case definition follows the one designated by BOSTID ( 2 ) with the only
differences being in the age-adjusted cutoff for tachypnoea and "crackles"
replacing the term "rales”.

Lung sound classification

( following the American Thoracic Society Nomenclature ( 14 ))
* crackles = discontinuous, interrupted explosive sounds -
(the terms crepitations or rales are often used as synonyms,
but should not be used for the study)

* wheeze = continuous sounds, high pitched, a hissing sound
* rhonchus = continuous sounds Tow pitched, a snoring sound
¥ aphoea = stops breathing for more than 10 seconds

13.4 Entry of subjects into study

As summarized in the flow chart in Appendix 2 the following procedure is
used to select subjects for entry into the study:

1.} One of the two study doctors is called to see each patient newly admitted
to ARI ward of Matlab ICDDR,B Hospital during 5 working days per week.

2.) For each child admitted, the study doctor decides whether the eligibility
criteria are met,

3.) From all the eligible children, a random sample is taken, using opaque
sealed serially numbered envelopes.

4.) For the children chosen by random sampling, informed consent is obtained

" ( consent form: App 3 ).

5.) For all included children, full examination and data collection is carried

out by one of the study doctors , .

Repeated admissions

¢hildren who haQe been included before and are admitted for a second or
third time during the study period are still eligible for inclusion, but if
included, nasopharyngeal aspirates will not be taken.



13.5 Data collection

Full examination of all included patients must follow the steps summarized
in the flow chart, Appendix 4, in this order:
. i
1.) Full medical history and physical examination
2.) Pulse oximetry
3.) Nasopharyngeal aspirate
4.} Chest X-ray

— b ek
W W W W
o, O,
Wy -

13.5.1 Medical history and physical examination

Fuil medical history and physical examination will be recorded on
preprinted admission forms ( App 5 ) by one of the study doctors, S.E. and R.S.
Only after this is compieted, will pulse oximetry be performed. History taking
and examination of the child should follow the order given on the admission form.
For example it is important to ask first the symptoms volunteered by the mother,
before asking her for specific symptoms. The respiratory rate must be counted
and chest indrawing observed first, when the child 1is not crying, before
disturbing the child with more "invasive” examinations 1ike palpation of the
abdomen, or looking into throat or ears. -

13.5.2 Pulse oximetry

Measuring the oxygen saturation of hemoglobin transcutanecusly is a
noninvasive diagnostic technique and has been suggested for scientific use in the
third world ( 14 ). It is a safe, painless, well established and easy-to-handle
diagnostic tool, which 1is now routinely used 1n the West, :

"An oximeter is a spectrophotometric device which measures the différent1a1
absorbtion of light by oxy- and deoxyhemogiobin and reports the oxyhemog]obin
saturation” ( 15 ).

We use the machine PULSOX 5 produced by MINOLTA, Japan. This is a
portable, battery driven two-wavelength pulse oximeter, which is used in infants -
and neonates with the sensor UD-5 { App 6 ).

In ordef to minimize movement artifacts, the measurement is made when the
child is in a quiet state, preferably sleeping. The sensor is applied to the
hand or foot in infants and to a finger in older children.

Over 5 minutes pulse rate and oxygen saturation ( Sa02 ) are recorded on
preprinted forms ( App 7 ) simultaneously every 15 seconds with the help of a
stopwatch. On this form state of activity of the child is also recorded. At the
beginning and end of this measurement, the pulse rate is counted over 1 minute
by auscultation and recorded. Low readings of Sa02 with simultaneous low
readings 1in pulse rate ( »20 heartbeats JTower than mean obtained from
auscultation ) are considered to be caused by movement artifacts and therefore
excluded from analysis. For the remaining values the mean is calculated and used
for further analysis.

10
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13.5.3 Nasopharyngeal asptrates and virology

Nasopharyngea] aspirates will be taken from all included children,
following the instructions in the flow chart ( App 4 ).

Samples will be stored in Matlab at # degrees C and transported once a week
in a cool box to Dhaka ICDDR,B Labaratory Science Division ( LSD ), where Enzyme
Tinked Immunosorbent Assay ( ELISA ) wiltl be performed by G.P. and L.U. Detailed
procedures will follow instructions used in the Laboratory for Virology in
Children’s Hospital, University of Basel, Switzerland ( App 8 ).

In addition, fixed slides will be prepared for Immuno-fluorescence (IFAT)
to be done by WHO Referance - Laboratory in Stockholm. These slides will be
prepared according to specifications given by the WHO Programme for Control of
Respiratory Infections ( App 9 ). The slides will be stored in special conta1ners
provided by WHO and send to Stockholm every 3 months by DHL.

Screening will be done for the following viruses both by IFAT and ELISA:
- Respiratory Syncyt1a1 Virus

- Adenovirus

~ Influenzavirus A

- Influenzavirus B

~ Parainfluenza 1

- Parainfluenza 2

- Parainfluenza 3

13.5.4 Chest X-rays

Chest X-rays ( frontal posteroanterior-and lateral ) will be taken by a

X-ray technician within 24 hours after admission, but ideally on the day of.
admission. In his/her absence (vacation or 1illness), replacement must bs
organized. y

The interpretation of coded chest X-rays will be done by a group of
pediatric radiologists who do not get the clinical data. This will be organized
through WHO Programme for the Control of Acute Respiratory Infections. ,

13.5.5. Other investigations

Other investigations such as complete blood count, throat swabs for
bacteriology, urine tests and blood cultures will only be carried out at the
discretion of the treating doctor, but not on a routine basis. From severely 111
children a blood culture will be taken. From children who are clinically anemic,
capillary blood will be taken for determination of hematocrit.

for children with the ¢linical picture of trogical pulmonary eosinophilia,
as described 1in (16), with eosinophilia > 2000/mm’ blood and suggestive chest
X-ray, blood will be examined for filaria. For this purpose, blood samples must
be taken between 9 pm and 2 am at night.

13.6 Followup |

| :
buring daily followup until discharge respiratory signs will be observed
and pulse oximetry performed and results recorded on preprinted forms ( App.7 and
10 ). Followup for respiratory morbidity and mortality will be through Record
Keeping System ( RKS ) until 3 months after discharge.

119



13.7 Controls

13.7.1 Reference intervals for oxygen saturation and respiratory rate

Hypoxemia will be defined as oxygeh saturation (SaC&) more than 2 standard
deviations below the mean of Sa0, determined in a group of age stratified
children randomly chosen from the community. The random sample will be obtained
from Block A using Record Keeping System.

The six age groups used are:

0 - 2 months : 12 - 24 months
2 - 6 months 24 —- 36 months
6 - 12 months 36 - 60 months i

Only children who had no cough, nasal discharge or difficult breathing in
the last 3 days are included. Respiratory rate will be counted at the same time,
when: the child is not crying.

The sample size 1s calculated for comparison of means between groups, using
the nomogram given by Altman ( 10, p. 456 ), with standardized difference = 1,
power = 0.9 and significance level = 0.05 we get N = 40 for each age group,
so totally 240 healthy children will be examined.

13.7.2 Virus carrier rates in matched controls without ARI

Virus carrier rates will be determined in 303 controls matched for age, sex
and time of admission who are admitted to Diarrhoea Treatment Centre of Matlab
Hospital with diarrhoea, and did not have cough, a running nose or difficult
breathing in the last 3 days. :

A controi should be found within 2 weeks { maximum 4 weeks ) of admission
for each case. Nasopharyngeal aspirates will be taken on the day of admission of
the control. .

13.8 Data entry and analysis

Data entry into dBaseIV format will be done in Matlab. In order to minimize
data entry errors, double entry will be performed.

Analysis will be done using SPSS.

13.8.1 Univariate analysis

For specific aims I.) and III.) ( page 3 ) analysis will be based onh the
comparison of mean arterial oxygen saturation in two groups, namely:

Specific aim I.): wheezing group and non-wheezing group
Specific aim III.): RSV positive and RSV negative group.

The difference in meah oxygen saturation between these groups will be calculated
and also the confidence interval for this difference.

12



13.8.2 Multivariate analysis:
Main outcome variable - oxygen saturation

( continuous outcome variable )

A multivariate linear regression mddel will be developed that can best
predict different levels of oxygen saturation from simple clinical signs and
symptoms.(Table 2, p. 2 )

From this mode], a clinical scoring system will be developed.

Main outcome variable = hypoxemia / need for hospitalization

( categorical outcome variable )

A multivariate logistic regression model will be developed that can best
predict hypoxemia and/or need of hospitalization ( Table 1 ) from ctinical signs
and symptoms,

Also from this model a clinical scoring system will be developed.

13.8. 3 Kappa statijstics

To descr1be 1nterobserver agreement, kappa statistics will be calcu]ated
for physical findings in a subsample of children, who are examined by the two
study doctors immediately after each other, when they do not know each other’s
results. '

13.9 Case definitions used for analysis

13.9.1 A case of radiographic pneumonia is defined as:

= signs of ALRI plus radiological signs of pneumonia, when the coded X-ray is
read by a group of 3 independent pediatric radiologists who will not get any
clinical information. Required agreement is between 2 out of 3 radiologists.

13.9.2 A case of WHO defined pneumonia is:
= at least one of the following signs present:
~ ‘tachypnosa > 80/min 1n infants up to 2 months of age

> 50/min in infants from 2 to 12 months
> 40/min in children from 1 to 5 years

chest 1ndraw1ng { subcostal )

crackles ( on auscultation ) :

wheezing ( audible with or without a stethoscope )

- gyanosis

]_ ..I -

13.9.3 A case of upper respiratory infection (URI) is defined as

= at least ona of the following signs present:

- sore throat, cough, purulent nasal discharge, or earache / discharge
without signs of ALRI.

( follows BOSTID def1n1t1on (2 ) exactly .)

$3.9.4 A case of bronchiolitis 1s defined as:

= Tachypnoea (as defined under 13.9.2), chest indrawing and generalized
expiratory wheezing with or without crackles in an infant (less than 12 months)
who suffered from URI within the last 10 days. No history of similar episode.
Further supporting the diagnosis, but not a necessary feature are signs of
hyperinflation on the chest X-ray ( 13 ) . .

Radiological s1gns of hyperinflation are: depressed diaphragm, 1ncreased
radiotucency, increased AP diameter on Tateral f11ms

13




13.9.5_A case of RSV bronchiolitis is defined as:

= above clinical diagnosis plus detection of RSV antigen in nasopharyngeal
aspirate, - '

13.9.6 A case of bronchiolitis with radiographic¢ pneumonfa is defined as:

= a case fulfilling the conditions under 13.9.1 and 13.9.4 with or without
detection of RSV.

13.9.7 A case of infection-induced wheezing is defined as: .

= case of ALRI with generalized expiratory wheezing if child is older than one
year with the first episode of wheezing or an infant with repeated episodes.
This 1s a grey-zone category for the wheezing child who does not meet the
criteria for asthma or bronchiolitis.

13.10_Sample size calculation:

Based on above outline for analysis the sample size calculation is
performed separately for specific aims I.) to I11.), always using the formula:

&
= Zd + Zﬁ
16} ‘i_-+ 4
ny n,
where the following variables remain constant:
€ = difference to be detected = 0.02
G = standard deviation = 0.02
Zy= 2.575 for significance level 0.01
zqa- 1.645 Tor 95 % power of the test

3

and only n1 and n2 change for the three specific aims:
n1 and n2 = size of populations compared

Specific aim: Assumptions about ni and n2: Results:

I.) n1 / n2 = n wheezing / n non-wheezing = 1 /4 nt =z 23
’ nz = 89

N = 112

II.) n1 / n2 = n high ¢linical score / nt = 20
n Jow clinical score =1/ 9 n2 = 178
N = 188

III.} nt / n2 = RSV pos. / RSV neg. = 3 / 7 ni = 26
n2 = 60

N = 86

If we expect 10% Toss due to absconding and discharge on request and 25%
Toss due to non-pneumonia and non-WARD ALRI{ = bronchitis, trachecbronchitis)
then we need an initia) sample of 305 cases to get the required 198 cases for
final analysis (194x100/65).

The number of admissions of cases with ALRI and WARD to the ARI ward. of
Matlab ICDDR,B hospital were: 760 in 1991 and 540 in 1992. If we take the median
of the two years, we would project 650 admissions for 93/94, out of which around
5/7 would be expected on working days = 464. '

14




If we take a random sample of 8/10 of all eligible children admitted on
5 working days per week, we would still get the required 303 cases, even if we
would have a year with admission numbers as low as in 1992 ( 540 x 5/7 x 8/10 =
308 ). On the other hand, if we expect another year with peak admissions, even
higher than 1991, say 800 admissions, we would expect to include 514 children.
If we want a true, predefined random sample, we can not predict the precise
number of children 1ncluded, but we must plan the budget for the maximal number.

The total number of nasopharyngeal aspirate samples processed will be:

(o)

- at least: 303 cases plus 303 controls = 60
- maximal: 540 cases plus 303 controls = 8

E-
£V ]

|

13.11 Treatment of subjects
The treatment follows WHO guidelines (6).

15




14 ABSTRACT SUMMARY FOR ETHICAL CONSIDERATION

1.)

Subject population : children under & years of age referred to Matlab
hospital with acute lower respiratory tract infections (ALRI) or wheezing-
associated respiratory disorders (WARD). The rationale for using this
specific group of subjects lies in the high morbidity and mortality
associated with these disorders in this age group.

Potential risk for the subiects included in study: :
when taking nasopharyngeal aspirates (NPA) nosebleeding occasionally
occurs, ;

The alternative to NPA would be to take throat swabs, but several studies
have shown a Tower sensitivity for the detection of respiratory viruses in
throat swabs as compared to NPA’s. :

Procedure for minimizing the risk of nosebleeding: the catheter must be
inserted gently. '

‘For the case of persistent nosebleeding, medical gauze is kept ready for
- tamponade,

Safeguarding confidentiality: questionnaires and PC will be kept under

lock and key.

(a) We include a consent form, but we suggest that only verbal informed
- consent is obtained, since taking NPA’s is not more invasive than
giving oxygen by nasopharyngeal catheter, and is only done once.’
(b)  Withholding of information: not applicable.
{c) No treatment will be given for minor, selflimited nosebleeding.
Treatment will be available for persistent nosebleeding.

The interview consists of taking the full medical history, taken by a

medical doctor, which would be taken anyway, also without this protocol.

The benefit for the individual subject is obviously that hypoxemia will be
accurately and non-invasively detected and supplemental oxygen inhalation
therapy will be given to hypoxemic patients by nasopharyngeai catheter.
Benefits for society: The gained understanding of the epidemiology of
severe hypoxemic ALRI and WARD will help directing further planning of
health interventions, for prevention, timely detection, and treatment of
these disorders.

The study requires sampling of nasopharyngeal aspirates. Blood is drawn
only if needed for optimal medical care, not routinely.
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16 Flow chart

January 1993:
February:
March:

Aprii:

May:

June:
June 1994:
July/Aug:

September:

Internalpreview and ;djustments after review
external re§1ew and ade;tments after review
Research Review Committee

Ethical Review Committee

Find funding

Ordering Laboratory Equipment

Setting up of ELISA in Laboratory Science Division
Start of study

Completion of data collection

Data analysis

Writing up of results
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17 Budget
Personnet: level: months: rate/mth total

International staff: 3

1 MO MO 12 ~ -
National staff: .
1 Med. officer: NGB 6 690 4,140
S.H.A. Gs4 6 450 2,700
X-Ray Technician GS3 12 260 3,120
H.A. Gs3 - 6 340 2,040
Lab Assistant GS3 3 260 780
12.780
Operating costs: each required total
ELISA Kits (7 viruses)x 17 850 14,450
X~Ray films 2 1200 2,400
Capital equipment:
2 filing cabinets 200 2 200
Computer equipment . 3,200
Oxygen concentrator# ’ 1,600
Suction machinex 900
Inhalation equipmentx* 600
Travel:
Matlab transport 1,000
Interdept services:
Mailing costs (IFAT slides to Sweden) 500
Computer diskettes, printing costs, stationary 300
AL DIRECT COSTS 37,930
OVERHEADS (31%) 11,758
GRAND TOTAL 49,688

k.
1

1ﬁclud1ng spareparts and shipment costs
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- PD Dr. med. M. Rutishauser, pediatrician / pulmonologist
Children’s Hospital, University of Basel, Switzerland.

- Dr. A. and R. Ronan, CSD, ICDDR,B

i

D. Leonard ( editing )

in the protocol

As well as Dr.'Bairagi, Director Poputation Studies for his statistical advise.
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APP 2
FLOW CHART: ENTRY OF SUBJECTS INTO STUDY

Child less than 6 years old referred to ARI ward
of Matliab ICDDR,B hospital ?

Child has_presumed asthma or ALRI ?
* Asthma = Acute episode of cough and/or wheezing and/or dyspncea in a
child older than 1 Year with a history of similar attacks.
Further supporting the diagnosis are response to bronchodilator therapy
and a family history of "hapani” ( = Bangla term for asthma ), but this
is not required for inclusion.
% ALRI = at least one of the following signs present:
- tachypnoea > 60/min in infants up to 2 months of age

> 50/min in infants from 2 to 12 months

> 40/min in children from 1 to 5 years
chest indrawing ( subcostal )
crackles ( on auscultation, def. below )
wheezing ( audible with or without stethoscope def.below) - cyanosis

A

— EXCLUCED

YES NO e BXCILED

Do random sampling:
use opaque sealed serially numbered envelopes

Included ?

_—

YES NO W= EXCLED

t —

Obtain consent from mother or adult carer:
Explain content of consent form.
Consent given ?

YES : NO e EXQUEED

Definitions abnormal breath sounds:

* crackles = discontinuous, interrupted explosive sounds.
* wheeze = continuous sounds, high pitched, a hissing sound
*¥ rhonchus = continuous sounds low pitched, a snoring sound

CHILD TS INCLUDED‘INTO STUDY: '
FOLLLOW FLOW CHART: EXAMINATION

{the terms crepitations or rales are often used as synonyms for crack]es,

but should not be used for the study)
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APP 3

CONSENT FORM

We at the ICDDR,B are concerned about the many chiidren with pneumonia or
asthma who have infections with viruses. Virus infections canlnot be treated withl
antibiotics, but other drUgs are sometimes helpful. Also oxygen will help if the
child is severely 111.

We want to take some secrétion from the nose of your child. We will put
a thin plastic tube in his nose and suck out scme of the secretion. This will not
do any harm to your child. It is almost the same as when we clean the Ch11d’sé
nose witﬁ a thin plastic tube, which will help him to breath more easily. Very
}are1y, nosebleeding can occur, but this 1s not serious. |

From this secretion we will check if your child has got a virus 1nfection‘
or not..” We need to do this only once, and it will be doﬁe Jjust after admission.
So there is no need for you to stay any longer in hospital than normal. Your.
child will be discharged as normal, as soon as he or she has recovered enough.

If you take part in this study you can help us to find out more about virus’
infections and asthma, which are both a big problem among children in Bang]adesh.'

You do not have to participate in this study. If you do not want to take
part your child will get exactly the same treatment and there will be no
disadvantage for him or her.

A1l the information that we get from this study will ba kept under lock and .
no information about your child will be handed over to other people.

If you agree to take part in this study, please give your signature or
thumb print below.

DATE: et eernannnan

26



APP 3b
Bangla translation of consent_form

HAOSY T TR
1

atwat (w3, T8, T, fe,ota, Ta) Tswpiaa Tarstfamr @ s'vatfa ate #owes®  413%
Bfvsg OTET @3 #3TT F-§ G1aYe (STEat®) n3vat segfas gy 1 STEavesg eeras
aT=3atat8s @3TAT feTaaemr =at ata at faxeg Tapg eoasesa wmisz 2’8 alsIted
T*PCR oWy AZYUF BR

G2 7ATH AR TRY WITAT TIFSTTIS  @rAt3y @Ry ofmat swemyg Taega avTee Tems
aYa aasAY TATS 673 | BETa GAY TeLa AYiEe Tesa «@afB »ertTsB3 1681 afata
B5ta ATETTay ATTI3 Tood Z3TE THRT TAeut 3tad 1| BEITe os@ta f==3 3 =1S
5T AT | Bt wTAAnT THECE AraTT rusiTad ~atTeba fB%e Asvat ATarwia AT =R
THR  BTT3 $AT TTT QL STETEY TaRng sgis-seEYTa W, T34y T 1 TFTH (IVA AWy
BETTY ATS. TR ITY MTACS ATTZ OTX AT JYATYIE AT FTEFIIF 57

2o T5®  NTTER TANT AR I omIAT TALR aTHATA Taep oYEaTa; AatIT WETAo
Aty TENT 1 DiWsHeTTE ofet Temty o7 9B FrEht @3ITAR IIT RT3 @A @R
mtwta @AY SreRYE T te ToTeqnta &7 ATaiee «F TETE TI%1  7Wy  RYAMNSTIA
Atars 7T At 1+ T ebratey atrea AT ATAR OTTE ETAATETa TU4T3 13T TANT
5T |

iR arefe @B szaneTa SL® s5Td WS &N ora srHATa oAt fasrs T=ag ey Tagatiaar
@ TYATTR NPeTes qE o4y TATE ATEtay SATS Statad orEy  IMATTATH™ TP THd
GHT <@GT TIaTh AATT Iutated A%Tes %¥TT 1 57 oivTa T o™ 487 Jte  PTIAN
5379 WieaRta Tz TaaTas T5Tseeta TFIH a@ng Taqt %13 It |

I HaTg ?‘F‘Kﬁ iy TATIE heat 39T TR TETTa AT 3T 9L TEY FiEtag Ta70
Tretrea IRt T3 AT

TR SrHTa O3 FITR A9NG TR STECA TATS osATa Ita Axsds at 6+ ATz Taa

&t Tay

A¥es 3T T8 ATz
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3.)
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APP 4

FLOW CHART: EXAMI“ATION OF SUBJECTS
1 ‘
TAKE HISTORY AND DO PHYSICAL EXAMINATION FOLLOWING THE ORDER GIVEN ON

ADMISSION FORM

PERFORM PULSE OXIMETRY FOLLOWING THE ORDER ON FORM FOR RECORDING PULSE

OXIMETRY RESULTS
TAKE NASOPHARYNGEAL ASPIRATE:

Connect the mucus extractor "Pddiatrie” Vigon 534.10 with vacuum pump.
The patient sits with head bent backwards.

If there is not much secretjon, trrigate the nose with a little sterile
saline solution from a syringe ( 0.5 to 1 ml per nostril ).

Insert the tube with the bigger diameter ( at least 5 to 6 centimeters,
not too vertical ) and put suction on to get material out.

Rinse the tube with a 1ittle saline solution %rom the syringe, but dilute
as little as possible, .
Disconnect the tubes, close the 1lid, write identification on specimen
container.

Keep the material in the fridge.

WEEKLY FORWARDING OF SAMPLES TO DHAKA.

Order X-ray to be done within 24 hours after admission, but ideally on the

day of admission.
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APP 5
ADMISSSION FORM - PNEUMONIA WARID

PATIENT: ADMISSION:
ADM.No: | i

DATE: '
NAME:

TIME: 1 AM ) o2 PM™
DATE OF BIRTH: ‘ .

STUDY DOCTOR: 31 R. Sheheen
AGE: Y M D a2 s. EFny
SEX:[A1 male O 2 female ‘ ‘
STUDY INCLUSION Yes No Yes No
Eligible for inclusion 7 O1 OOz Consent given ? ‘ a1 o2
Randomization: Included ? oy o2 Included in study 701 02
REFERRED FROM FIELD: 11 CHW 33 Physician

DO 2 Other Paramed. Worker 14 Not referred
HISTORY OF PRESENT ILLNESS:
>+ ASK FIRST: Major Complaints Admitted on Duration:
volunteered by carer ? questioning?

SOUGH : o1 02 days
“EVER: nj 02 days
JIFFICULT BREATHING: 0o a2 days
"HEST INDRAWING: [ B Oz days
JOISY BREATHING: 31 R days
"AST BREATHING: 0o a2 days
INABILITY TO FEED: (i } I 2

days

JTHER ( specify ) e et s e e s e e

ITSTORY OF TREATMENT RECEIVED: M3 Anti asthma therapy
11 Antibiotics N4 Other allopathic drugs
)

12 Histamines 5 Homeopathic treatment

Jther (specify ) 1 v nenenn ey e

GIVEN BY: 01 Qualified Physician [ 3 Village Pharmacy
O 2 Kobiraj 3 4 Caretaker .
29
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Admission Form page 2 Adm.No:

PHYSICAL, EXAMINATION I
{ CHEST )

Appearance: 11 healthy looking
‘ 12 ill looking M3 wvery ill looking

=4 RESP, RATE . ( counted over 1 minute )

—~  PULSE RATE © ( counted over 1 minute ) '

ER & Pulse counted O1 sleeping _ B 4 restless

when child: O72 awake quiet A5 crying r
03 active 16 feeding

CHEST SIGNS: ‘

Chest indrawing: absent slight/mod. severe
Subcostal: 0] O 2 o3
Intercostal: 01 o2 3
suprasternal: L B | 0z a3

nasal flaring: i a2 03

Chest indrawing observed M1 sleeping 04 restless
when child: 02 awake guiet 35 crying /
03 active 06 feeding

Abndrmal breath sounds audible without stethoscope ?

absent: slight/mod. severe:
Wheezing (expiratory) 01 02 a3
Stridor (inspiratory) o1 2 a3
Noisy breathing ot 2 a3
Auscultation: absent: slight/mod. severe‘ Where?
Crackles: o1 a2 a3
Wheezing: : o Iy | a2z a3
Rhonchi: o1 na2 3
Reduced breath sounds: i na2 a3
Bronchial breath sounds: OO1 2 m3
Transmitted sounds: o1 02 3

30



Admission Form page 3 Adm.No:

PHYSICAL EXAMINATION II
( GENERAL )

absent slight moderate severe: Remarks’:
Restless: O 1 02 03 a4
Dehydrat: 11 [ 4 13 a4
Anaemia: O1 oz 03 04
Jaundice; O 1 = n3 04
Oedema: ni a2 a3 A4
Cyanosis: O1 12 3 O4
Scabies: DO1 a2 A3 04
Neclk: ) 01 supple a2 rigid
Fontanelle: 01 normal 33 bulging
02 sunken 04 closed
Kernig's sign: O 1 absent 12 present
ABDOMEN not palpable not assessed: palpable cm below ribs?.
Liver: a1 02 a3 cm
Spleen: 01 rs2 03 cm

TEMPERATURE ( rectal }:

Weight: : kg Weight for age: Percentile
Length or Height: . cm Height for age: Percentile
. Yes No - Yes No

Ears: Pus from ear 01 02 - Injected eardrum o1 02
Eardrum seen a1 0O2 " Bulging eardrum 01 A2
normal: inflamed:

Throat: i By a2

Tonsils: O1 a2

Other findings:

DIAGNOSIS: 1.) 4.}

2.) 5.)

3.) 6.) ‘
DIFFERENTIAL DIAGNOSIS: 1.) 2.}

31
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\dmission Form page 4 Adm.No:

COMPLETE HISTORY

( Can be taken after physical examination, pulse oximetry,

and taking of nasopharyngeal aspirates are completed )}

No Yes

Family history of asthma 7 i o2
Hx of previous admission with resp. problems 7 i £ 2
Hx of sibling died with respiratory problems 7 o1 o2’
) Yes No
FEEDING HISTORY: exclusively breastfed ? nj a2
gets water with breastmilk 7 O1 iz
gstarted weaning at months
fully weaned at months
IMMUNIZATION HISTORY: ( For children from Observation Area only )
Yes No Yes No
DPT 1st dose a1 i BCG o1 m
DPT 2nd dose a1 a2 Measles | 2
DPT 3rd dose a1l o2
LAST DOSE OF VITAMIN A RECEIVED: ( date )
SOCIAL HISTORY:
Crowding Number of adults Number of Number of
or children > by children < by smokers

Sharing same bed
most of time

Sharing same

bedroom

( The complete history can not be taken by S.E.,

because of the language barrier ) 32
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APP 7

OXIMETRY - FORM

PATIENT
ADMISSION No:

NAME:

DATE OF BIRTH:

MONITORING
DATE :

TIME:

BY: A1 R.Shaheen @2 S.Erny

PRE-MONITORING EXAMINATION:

{ count 1 minute )

STATE OF ACTIVITY:

RESP. RATE: M1 Sleeping [ 4 restless
. 2 quiet 5 crying

PULSE RATE: M3 active 6 feeding
SENSOR USED: D1 UD5 32 SP8 ( adult )
SENSOR APPLIED TO:

01 palm O3 forefoot

2 finger 14 toe finger/toe 1 1T ITI 1V

{circle)
THICKNESS OF MEASURING SITE INCLUSIVE SENSOR: mm
OXYGEN RECEIVED: FLOW: 1/min
Duration: Stopped:

POST-MONITORING EXAMINATION:

RESP. RATE

PULSE RATE

( count 1 minute )

STATE OF ACTIVITY:

1 S8leeping M4 restless
02 quiet 5 crying
B3 active O6 feeding



OXIMETRY FORM page 2

ADMISSION No: DATE: TIME:

TIME SA02 PULSE ACTIVITY MOVE.SENS | REMARKS

0! Oolr

I 15"

30"

45"

1’ '00”

151!

30"

45”

2! 00"

15"

30"

45"

3! Ooll

15"

30”

45"

4’ 00"

15”

30"

45"

51 00"

i
ACTIVITY: USE THIS CODE:

‘ S = sleeping R = restless
j Q = quiet C = crying
A = active F = feeding - 35



APP 8

VIROLOGICAL METHODS: ELISA

ANTIGEN DETECTION OF RESPIRATORY VIRUSES
FROM NASOPHARYNGEAL ASPIRATES

Method according to P. Halonen, Turku, 1984

Taking the samples: .

Connect the mucus extractor "Piadiatrie” Vigon 534.10 with )
vacuum pump. The patient sits with head bent backwards. If there is not much
secretion, irrigate the nose with a little sterile saline solution from a
syringe ( 0.5 to 1 ml per nostril ). Insert the tube with the bigger diameter
{ at least 5 to 6 centimeters, not too vertical ) and put suction on to get.
material out. Rinse the tube with a 1ittle saline solution from the syringe, but
dilute as 1ittle as possible. Disconnect the tubes, close the 1id, write
identification on specimen container. The material can be kept in the fridge if
no virus isolation is planned. Qtherwise keep at - 708C or send to lab
immediately. '

EIA
Microtiter plates 1 x 8 wells, Flow Titertek Nr 78-586-c5
{irradiated) :

Ceating:
Dilute guineapig - antiviral serum to optimal dilution

(as given by producer) and add 100 ul per well, seal with f1Im,
incubate over night at room temperature, then keep at 4 gC,
Buffer for coating: Carbonate pH 9.6: 1.6 g Na2C03, 2.9 g NaHCO3,
NaN3 0.2 g, H20 17. |

Preparing the sample: .

Dilute the sample 1 / 5 with PBS + 20 % ,

fetal calf-serum + 2 % Tween 20 + 0.0001 M Merthiolate. Remember to split the
material, if virus isolation is planned. If the material has been diluted already
with saline, then add less PBS. : :
sensitivity: strongly positive samples can be diluted up to 1/20 .
( corresponding to 1~30 ng viral protein per ml ). Then treat with uttrasound
until the sample is clear. ‘ :

Test:

all volumes are 100 ul. Take strips of coated wells from ' .
fridge, put them into the frame and wash them 2-3 times with PBS + 0.1 % Tween,
Dry well ( beating them out on several layers of

absorbing paper ) and add samples, one well per patient per virus.

Controls: 3 wells for standard virus in 3 dilutions, 2 wells for
buffer control.

Standard virus dilutions:

Adenovirus, Influenzavirus A and B: 100, 10, 1 ng
Parainfluenzavirus 1,2, and 3, R8V: 1000, 100, 10 ng

1
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APP 8
( page 2 )

Seal the plates with film, and incubate in incubator at 37 @C over night,( simple
incubator, no humid chamber required ).

Next morning wash 4 times, dry well. Dilute rabbit - antiviral
antibody according to specifications
Children’s hospital, University of Basel: ,
Influenza A: 1 : 1000
Influenza B, Parainfluenza 2, RSV: 1 : 3000
Adenovirus, Parainfluenza 1 and 3: 1 : 4000
add to corresponding strips, seal the plates with film and incubate for 1 hour
at 37 @C. Then wash 4 times and dry well.

Incubate with peroxidase 1linked anti-rabbit Immunoglobulin:
dilution determined for each conjugate.

Incubate for 1 hour at 37 8C, wash 3 times with PBS Tween, then 2 times with PBS,
1 time with Citrate-Phosphate-buffer. Dry well.

Add substrate: o-Phenyldiamin 3 mg/ml1 Phosphate-Citrate-buffer 10 ul H202 (20-60
%)/ 16 m1 Phosphate-Citrate (C6H807.H20 4,679g,Na2HP04. 2 H20.2 H20 9.9 g, H20 =
1 1, pH 5,5) incubate for 30 minutes in the dark at room temperature, and stop
with 0.1 m1 1 NHC1. Read at 492 nm

Evaluation:

Negative samples are those that give a positive / negative ratio of less than 3
(negative = wells with buffer only ) smaller than 2-3 times empty value for
buffer.

Questionéble results are OD values from 0.18 to 0.3. If the
results are guestionable, then a confirmatory test is performed.

Confimatory test for demonstration.of viral specificity
Wash and dry the strips that are coated with viral antiserum.
Dilute standard antigen: 30 ng for Adeno-, Influenza A and B
300 ng for Parainfluenza 1,2 and 3, RSV

3 wells afe used for standard and patient sample, 2 wells for
buffer.

Incubate over night at 37 @C, wash 4 times, dry well by beating on table with
cloth, : '
For each sample add to i1st well: antiviral guinea pig - hyperimmuneserum, diluted
1/250 or 1/500 according to specifications.

2nd well: normal guineapig-serum diluted as above

3rd well: Dilution buffer

Incubate for 1 hour at 37 o€, do not wash
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( page 3 )

Add antiviral rabbit-serum in double concentration, (i.e. volume = 0.2 ml ) to
all wells and incubate at 37 @C for 1 hour, then wash 4 times

peroxidase conjugated anti rabbit serum, substrate is added as for normal test.

Evaluation: :

1st well = virusspecific block: if the OD value is lower, then this proves virus
specificity. If the value remains the same, then the reaction was non-specific.
ond well: non-specific block: if the value is lower, then the

reaction was non-specific. If the value remains the same, this

means there was nho non-specific reaction.

3rd wall: control. This vatue should remain unchanged.

Substrate for horseradish-peroxidase:

buffer: :

A- 22 Citricacidmonchydrate 0.1 M 10,51 g / 500 ml
B: 81 Na2HPO4 . 12 H20 0.2°M 35.8 g / 500 ml
pH 5.5: mix 1 part A + 1.275 parts B

substrate:

1,2-phenylenediamine - img / ml
H202 stock solution 3% diluted 1 : 1000 0.1 ml / 10 ml

stop the reaction with 1 N HCI

Literature: Meurman O., Ruuskanen 0., Sarkkinen H.
J.Clin.Microbiol. 18, 1190-95, 1983
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1.4 VIROLOGICAL METHODS - IFAT

APP 9

The best specimen for diagnosis of respiratory infections is a ’
~ssopharyngeal aspirate (NPA); it should be used to prepare cell smears ror
irmunorluorescence (IF) testing as well as for virus isolation. Nasal swabs are
sad only when an NPA is not possible to collect. Nasal swabs contain
-onsiderably less cell material which is usually inadequate for preparation of
scre than a few cell smears. Post-mortem samples of bronchial secretions or
.ung tissue can also be investigated.

The NPA is obtained by suction of secretion through a thin tube into a
Tucus extractor (or collector). Best results (more secretion) are obtained by the
Zollowing procedures. The following equipment is required:-

A sterile, size FG8 polythene or rubber feeding tube with a blunt end and
two wide openings near the tip;

A sterile plastic mucus extractor with two outlets;

A suction apparatus (pump) giving a negativezpressure of not less than
100 mm Hg (1 to 2 kg/cm® or 14 to 24 1b/inch®).

4.4.1 Method for obtaining nasopharyngeal aspirate

aj

b)

c)

d)

e)

- £)

&,

a)

b)

c)

If a child, sit the patient on the mother’'s, or nurse’s, lap and
immobilize the head, or immobilize in the bed.

The tube is attached to one of the outlets of the mucus extractor. The
other outlet is connected with a suction pump.

With the pump on, gently work the pinched tube down one nostril until
the tip is judged to be at the nasopharynx (approximately half the
distance from the nostril to the base of the ear).

Release finger pressure on the tube, work the tube up and down, rotate
it and, finally, withdraw it,

Repeat this process through the other nostril.

If necessary remove remaining mucus in the tube by rinsing with 0. 5 nl
saline.

Processing of specimen for immunoflucrescence staining

If required, firsc remove portions of the aspirate for bacteriological
studies (using a sterile, dry, dacron swab) and isolation of
mycoplasma and ureaplasma (into transport media).

Collect the remainder of the specimen into 4 to 5Sml of
phosphate-buffered saline, pH 7.6 (PBS) in a conical centrifuge tube.
Using a Pasteur pipette, suck up and down vigorously to break up mucus
and cell aggregates or shake by hand 10 times.

' 39-



APP 9

) The collected macterial is centrifuged at about 350g (lSOO-ZOOO'
rev/min.) for 10 minutes to pellet the cells present in the
secretion. (If virus isolation is attempted, centrifuge at +4°C.)
The supernatant fluid is removed and may be inoculated into cell
culture medium for virus isolation.

2) The pellet contains iélls and mucus. It is resuspended in 1-2 ml PBS
and broken up by pipet-ing with a Pasteur pipette until a smooth
suspension is obtained. another & ml PBS is added little by little
while the pipetting continues. The extractor (or centrifuge tube) is
now inspected and any remaining thick lumps of mucus are removed.

£) The cell deposit is resuspended in a few drops of newly added PBS so
that the final cell suspension is opaque but not "sticky". (If the
final cell suspension still contains much mucus, another cell wash is
required and the above procedure should be repeated.)

z) Microscope slides are numbered and placed on the table.

h) Drops. of the cell suspension are evenly spread on small, previously
etched areas (5-6 mm x 5-6 mm) on the slides, preferably 3-6 on each
slide. If possible three slides should be prepared for each
specimen. One will be frozen and two will be stained.

i) The preparations are air dried and fixed in anhydrous acetone for: 10
minutes at +4°C (or 5 minutes at +20°C) and again dried in air.

4.4.3 Storape of slides for IFAT

The slides can be stored at +4°C for a day or two, and at -70°C for periods
ranging from & months to several years.

Repeated freezing and thawing of the microscope slides with cell deposits:
destroys viral antigens in the infected cells. Therefore the slides should
be stored in boxes containing a small number of slides (5 in each) to avoid
unnecessary exposure to condensed water produced by the opening’ of the

box. WHO/ARI is providing these boxes for the study.

If a -70°C freezer is not available, process the slides immediately and
mail duplicate slides immediately to the reference laboratory (each site
will have 50 slide boxes and can receive more).

Please ascertain that the slides or slide boxes are marked with' study

number or other identification, date and name of laboratory. Include
results of the immunofluorescence investigation.

40
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4.4.4 Titration of reagents

-he monoclonal antibodies to RSV, jparainfluenza, influenza A,
influenza B and adenovirus should be checked before use at recommended
working dilutions. For these reagentsl {supplied by CDC (Dr Alan P.
Kendal)] start with a 1:100 dilution. The measles monoclonal antibodies
(supplied by Dr E. Norrby, Karolinska Institute] are a 1:1 pool of anti-NP
and anti-P mabs; start with a dilution of 1:100. Each kit contains
Dakopatts anti-mouse FITC conjugate at a dilution of 1:20.

4. 4.5 Immunofluorescent staining

a) 1dd 15 to 30 ul of each virus specific antibody (appropriately
diluted) to a separate spot of cells making certain the reagents do
not run together or otherwise mix. Especially with high avidity
nonoclonal antibodies, there may be a technical problem in washing the
slides after incubation with the antibodies if more than one antibody
{s added to the same slide, i.e., cross-contamination of walls.
Incubate for 30 minutes at 37°C in a moist chamber.

b} Flush slides quickly with PBS from a squeeze bottle, then wash slides
~wice in PBS for 10-minute time periods. Let slides drain thoroughly
by propping them with their long sides on paper towels and let them
dry for several minutes in this position. You can also carefully dry
the area around the cellspot with a clean linc-free cloth.

¢) Add 15 to 30 ul of appropriately diluted anti-mouse 1gG-FITC conjugace’
to each spot and spread it evenly. Incubate for 30 minutes at 37°C in
a moist chamber, then wash as in (b) above.

d) Counterstaining: slides can be immersed in Evans’ Blue (1:30 000)
counterstain for 4 minutes at this stage. Alternatively 0.1XZ
naphtalene black is added to the PBS used for dilution of the FITC
anti-mouse conjugate. '

e) Rinse slides briefly in distilled water. Add a drop of mounting medium
(90% glycerol-10X PBS pH 7.6-8.2)) to each spot of cells and cover
with a cover slip.

£) Observe under fluorescence microscope (40 x objective) for specific
fluorescence and record results.

Note: Read results as soon as possible to avoid fading of

fluorescence due to exposure to light. For the same reason,
avoid undue exposure rto excitation light.
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4.4.6 Quality control and verification of results

Sites will receive coded specimens on slides for checking their
identificacions. In addition, they can send positively identified specimens on
slides to the reference laboratory to verify the identifications and a sample of
Duplicate slides can be stored for a period of one or two months

nagative slides.
or can be sent weekly to the reference laboratory

at -70°C and sent as a batch,
(Dr Monica Grandien) together with results.
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20%, INTERNATIONAL CENTRE FOR
) DIARRHOEAL DISEASE
Soe? RESEARCH, BANGLADESH

Memorancdum

TG - Dr. Samuel Erny, CHD DATE: March 24,1993

B H
FRAOM  : Demissie Habte, MD JL42&"£~Q—iJnS,’ ‘

Chairman,Research Review Committee

SUBJECT: Protocol No.93-014 entitled "Wheezing-associated
respiratory disorders and hypoxemia in hospitalized
children under 5 years of age in rural Bangladesh".

The Research Review Committee met con Monday, the 22nd March
1993 to consider your protocol referred to above. |

I am pleased to inform you that the protocol was approved.

However, the Committee observed that tropical Eosinophilia
may also be looked into as a cause of wheezing bronchitis.

CC: Associate Director, CHD

DH ; zbmb
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Response to Research Review Committee

b

INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH
COMMUNITY HEALTH DIVISION
MCH-FP PROJECT

MATLAB
MEMORANDUM
To: Prof. D. Habte, Chairman RRC
From: Dr. 8. Erny
Date: t0th April 1993
Re: Protocol No. 93-014:

Alteration following the Research Review Committee’s recommendations

i

According to the recommendation given by the Research Review Committee,
I have included a paragraph on the diagnostic procedure in case of suspected’

Tropical Pulmonary Eosinophilia.

( second paragraph under chapter 13.5.5 on page 11 )
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SURNAME:

FIRST NAME:

~ SCHOOLS /

APP 13

Curriculum vitae of PI

Erny DATE OF BIRTH: 4 /10 / 1963
samue PLACE OF BIRTH: Basel, Switzerland
NATIONALITY: Swiss

COLLEGE / UNIVERSITY :

1970 - 1982
1982:
1986:

1987:

1988/89:

1990:

- JOBS:

1991:

Schools and college in Basel, Switzerland

Matriculation at Medical Faculty, University of Basel

Course for Tropical Medicine and Public Health ( 3 months )

at the Swiss Tropical Institute in Basel

Diploma Course in Tropical Medicine and Hygiene ( DTM & H )

at the Liverpool School of Hygiene and Tropical Medicine

Agogo Hospital, Agogo, Ashanti Akim, Ghana, West Africa:

Rotations in general surgery (Swiss consuitant), pediatrics (Dutéh
consultant), ophthalmology (British consultant}, internal mediciﬁé
and community health.

Komfo Anokye Teaching Hospital, Kumasi, Ghana:

Rotation in Obstetrics and Gynecology.

Final exams ("Staatsexamen”) passed at University of Basel:

Alpine Children’s Hospital, Davos, Switzerland ( 6 months )

from Oct. 1991: Research fellow at Community Health Divistion,

Mother and Child Health — Family Planning Project (MCH-FP), Matlab,

in the frame of the interinstitutional 1inkage between ICDDR,B and

A

University of Basel, Switzerland



