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A study to determine the importance of nosocomial transmission
of measles and to validate salivary’ BgM assay for diagnosis of
recent measles infection. .
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Abstract Bumuiary: o
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Anecdotal reports of nosocomial measles continue to be cq!mmon. However, only a
few studies have been directed towards measuring the importance of nosocomial
measles transmission. To evaluate whether health facility visit is a risk factor for
acquiring measles, a clinicc based case-control study with 294 cases and 1176
hospital and neighborhood §controls of 6-59 months of age will be conducted. If
nosocomial measles infection is documented to be a risk factor for measles
transmission, it will alert health care providers to adopt policies to immunize
children at every contact with health facilities to reduice measles!transmission.
To reduce the chance of misclassification bias, we will confirm all measles cases
serologically and measurefmeasles antibodies in a sub-sample of the control
group. ; -
Y

We also propose to determine the sensitivity and specificity of a method of ~
detection of measles-specific IgM in saliva in comparison to serum antibody levels.
This is a simple and non-invasive technique that can be potentially used in a
variety of epidemiclogical investigations in future.
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INTRODUCTION

1. Objectives:

Main-ob jectives:

? SECTION II - RESEARCH PLAN

ﬂ-— e L PR e X e

Measure the risk of acqu1rmg measles infection through nosocomial

transmission. f -

Lo RS

Validate sahvary antibody capture assays f0‘1 the dlagn031s of recent
measles infection. |
1 . .
Sub-objectives: t
Obtain estimates .of measles vaccine efficacy; obiam descriptive information
on primary and aecondary cases, and plncoq of - oxpoqure of measles cases

attending hospltals.

R ; : o ‘
Background and%rationa!e: : ot "

Before the introduction of measles vaccine, meadles caused an estimated 130
million cases and 3 million deaths globally per!yeéar. In the past decade,
vaccination programs have increased measles Vaccme coverage dramaltlcally,
but mesdsles still causes an estimated 880,000 deaths per year.' Thus
measles is responsible for more deaths than elny other EPI diseases. As
average coverage increases, it becomes more important to identify high-risk
groups for vaccination, and to investigate patterns of measles transmission -
so that specific measles control activities can be ‘tonducted. One common
method of measles transmission is nosocomial infection in children attending
health facilities, .; Although WHO has heen encoutagmg Ministries of Health
to adopt policies of immunizing children at. every contact with health
facilities, the extent to which this is mnpleménted at curative services
varies widely, and anecdotal reports of nosoc omlal measles continue to be
common, ; o ,
i \ 4 '

In Abidjan, Cote d'Ivoire, a case-control study of measles at the major
health center in;the city estimated that two thirds of meagles cases had
been exposed to measles at a prior health facility visit.® In Yaounde,
Cameroon, for children aged 6-23 months with measles, places of contact
with measles cases were identified as a health. center (42%), a neighbor’s
house (28%), the:home (15%)}, the grandparent’s village (15%), or unknown
(10%), For children aged 2-6 years, places of contact were a nelghborf
house' (78%), the home (28%), a health center (6%),- or unknown (11%)
Measles . transmission in emergency rooms played a prominent role in
perpetuating outbreaks of measles in Los Angeles.4 Davis et al reported
that the proportion of measles cases in 30 states that involved transmission
in medical settings increased from 0.7% in 1980 through 1982 to 3% for 1983
and 1984." Foulon et al reported that 16% cases of measles who were
admitted in a ho%pital in Paris acquired the infection in a medical setting,.
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The role of uncontrolled nosccomial transmission in the propagation of 3
community outbreak of measies was also demonstrated by Raad et al

Reports have also;demonstrated that the frequency of complications such
as otitis media, bacterial pneumonia, conjunctivitis and laryngitis’ are more

common in hospital acquired measles. The risk of hosp}talization is also

higher in unvaccipated hospital acquired measles cases.’ Therefore, more
attention needs tojbe given to methods of preventing spread of measles in
medical facilities not only to reduce incidence of measlcs in the community,
but also to reduce complication rate. : . t

. |

Well designed sttidies are required to .demonsftrate the importance _of
nosocomial transmission in the spread of measles, particularly in developing
countries where such information is inadequatie. ,If nosocomial measles
infection is documented to be of public health|significance, appropriate
interventions will be designed and a follow-up qthdy conducted to evaluate
the success of the interventions in reducmg no ocomla] transmission.

Another importantiresearch area identified by [!O is the} development of
simple laboratory techniques to diagnose measleq ‘mfectlon. As the coverage

‘of measles vaccine is increasing the ar,c,uxa(,y of clinical diagnosis is

diminishing with Yemergence of milder forms |of the ‘disease in the
community. Failure to consider clinical misclassglﬁidation of nieasles and other
rashes, particularly in dengue endemic areas, 'during concomitant rubella
outbreaks’ and in young infants, may result in inappropriate diagnostic
conclusions and misdirected control efforts for Hoth diseases. Also failure
to identify correctly true measles cases may result in the loss of
confidence by the community in the use of measles vaccine. In these
circumstances & simple and non-invasive diagnostic tool which can be
applied in the community is an urgent requirement for epidemiological
investigations and surveillance. The Public Health Laboratory Service (UK)
has developed a ‘method for detecting IgM to Imeasles in the saliva of
recent cases by aritibody capture. This salivary assay has been acceptable
to parents, children and professionals and when used in controlle
circumstances hag proved both sensitive. and specific in the UK.
Validation of this technique against serology (serum IgM) is required in
developing. country populations, as it is a potential non-invasive technique
for the confirmation of measles which could assist in a variety of
epidemiological studies on measles,

The Bnnglndemh Fﬁpanded Program on Tmmunization (EPI); which began
operations in 1986 has ac!]\lieved success in achieving national nﬁnasles
vaccination coverage of 54%."" Measles epidemics continue to occur;” but,
there has been little information on the plotectwe efficacy of measles
vaccine administered in different gettings, Whlf‘h is ‘essential .for a
successful vaccination program. We have seen only one report of wvaccine
elfficacy determination in a rural setting of Bangladesh where wvaccine
efficacy in 9-59 month old children was found be only 50%.° There has
been an increase .in the number of vaccinated measles cases attending
Dhaka Shishu Hospital (Personal communication: Dr. Darul Islam) and the
Clinical Research €entre {ICDDR,B) during this year, which indicates the
need to assesy mej‘)sles vaccine efficacy in Dhaka city. The Poor wvaccine

i ' | Page - 4
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.B. SPECIFIC AIMS

1.

precision.

‘efficacy has also been reported from other developing countr;ies, e.g., 44%

from nya“ where measles vaccine coverage was 80% and 55% from
Bissau® where measles vaccine coverage was 81%. In the absence of
laboratory ~back-up service for serological investigations which are
expensive, the success of vaccination programs under field conditions can
be assessed by wvaccine efficacy determined by epidemioclogical means.
Vaccine efficacy studies using the case-control: method are most useful
when personal immunization records are not genei‘ally available, but some
other source such as records from one or more. ¢linics, can be obtained.

-Thus an intensive effort can be made to determine the vaccination status

of a limited number of cases and non-cases| (controls}) instead of

concentrating on the whole population. If vaccine! efficacy is found to be

poor, further careful investigations will be requiret on proper maintenance
of cold chain and vaccination techniques so that vdccination programs can
be improved with reduction of incidence of niebsles in the wvaccinated
children. In,vaccine'efficacy determination, a highly specific'case definition
is requiredIG this })eing a. potential advantage !¢f. clinic-based studies
where laboratory tests are available to assist 'in the classification of
disease status. ’I‘he"} data set generated from the ndsocomial transmission
study wil_l also allow’ us to determine measles vaccine efficacy with adequate

(=4

?-; !
!

.
| i ?
' ' ! ¥

To evaluate the risk of health facility visits for . measles transmission, a
matched case-control study among cases with measles and controls with
other diseases will be conducted among children agea 6-59 ménths
attending two large urban hospitals. All cases will be confirmed
serologically., The odds of health facility visits will be compared between
cagses and controls during the 7-21 days prior to the development of their
diseases. The study, will have 80% power to detect an odds'ratic of 2.0 at
5% level of statistical significance. '
. H [
To measure the sen?sitivity and specificity of detection of measles specific
IgM in Baliva against serum IgM as the standard, salivary samples will be
obtained from a subysample of children and compare with serum results for
cases and non-cases. :

!
C. METHODS AND MATERIAJLS

Study design: _ i

This will be a clinic-based matched case-control study. The Clinical
Research Center of the International Center for Diarrhoeal Disease
Research, Bangladesh (ICDDR,B) and Dhaka Shishu (Children) Hospital will
be used for selection of cases and controls. The ICDDR,B treats patients
with diarrhoeal diseases and other related illnesses, about 60% of whom are
children., Dhaka Shighu Hospital is the largest paediatric hospital in Dhaka
city. Most of the patients of both these hospitals come from within and

‘around Dhaka city ?nd belong to middle and low socio-economic class.

U
|
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Rodrigues et a.llT de scribe two conceptual approaches for i-he selection of
controls, For the odde ratio from a case-control’ sftudy to approximate the
relative rate concurrent design is appropriate. In this, controls are
selected concurrently from those still at risk (did not have measles in the
past) when each new case is diagnosed. A child originally selected as a
control can therefore, at a later date, be ascertained as a case. A child
selected as both a control and a case is included in both groups during
analysis. In this method it is necessary to "obtain the past history of
measles to select controls and exclude these controls from the analysis, in
order to include only the children at risk of measles as controls. In this
design the control children represent the person years at risk experience.
Measles exhibits seasonality, but cases will be selected at the same time
as their matched controls and the matched analysis will also match for time

of selection thus yielding an unbiased estimate of the rate ratio.

For the odds ratio to approximate the relative risk an inclusive ::lesign15 is

appropriate. In this the controls are selected from among children
regardless of whether or not they previously had measles. Here, the role
of the control group is to estimate the proportion of the total population
that is exposed. It represents those identified as being at risk at the start
of the study. The odds ratic of exposure of cases to controls therefore
vields an estimate of the risk ratio. Since the control group reflects the
total population, a person ascertained as a case may also be selected as a
control, and vice versa. Such children are included in the study as both
cases and controls. In this method past history of measles in the controls
will not be a criterion for exclusion. In an inclusive design for. the
measuremenlt of vaccine efficacy, the risk ratio correctly measures the
proportion of the exposed population that was totally protected, with one
minus the relative risk yielding an estimate of protective efficacy of the
measles vaccine. This model is .thought to be appropriate for measles
vaceine, where a certain proportion of vaccinated children are completely
protected, and the .non-responders have the same visk of disease as the
unvaccinated, However, it will be of interest to evaluate the effect of using
either a concurrent or an inclusive design on the estimate of wvaccine
efficacy obtained. For data collection, we will recruit. controls irrespective
of past history of measles. We will obtain a history of past measles on all
children, and increase the sample size, so Lhat if necessary controls w1th
a past history of mrn.slcs can be excluded from mihe] analysis.

A set of hospital controls with dmeases of sunllar severity to that of
measles and anotheg set of neighborhood controls,imatched for age, will be
used for each case fo estimate the risk of nosocomial transmission. Data for
children aged 9-59 -months among the same sets ‘of cases and controls will
be used to determine measles vaccine efficacy. Thé primary value of using
these two sets of :controls lies in the detectioni of selection bias via
comparison of estimptes of effect from two sets oé,controls: If the effects
do not differ, there will be no selection bias and {this will strengthen the
result, This will alsp provide direction for selectjjp of controls for future
case-control studies to study the effects of thesa: risk. factors.

"
i
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Sample size: ‘

: Y

1. For the risk of nosocomial transmission:

The null hypothesis that the true odds ratio equals unity implies that the

proportions of expdsed individuals among the cases and controls are equal.

The sample size ‘of each group (cases dnd controls) is therefore calculated
using the formula for comparing two proportions:

-

r

2p(1-p) (2, L z[,)2

2 | .
Py is' the proportion of controls rvisiting health facility (exposed)

pl = 0.1, determmed from a recent cross-sectional survey among all
the hospitalized children {6-59 months of age) at the Clinical
Research Centre of the ICDDR,B. :

py is the pro’portlon of cases visiting health facility

We are interested in detecting an effect if health facility visit is
asgociated with a 2 fold (or more) increase in occurrence of measles.

ch = U — = 0.18 .

p (0 1+ O 18)/2 .14
For a two-sided mgml‘ncnnce level of 5%, Z = .1.96, -
and to achieve a significant result with power of BO%, Zﬂ = (0,84,
minimum sample siZe required:

2 x 0.14 (1 - 0.14) x (1.96 + (L8d)z
(0.1 - 0.18)!
4

= 294 ;
It will be easier ta recruit controls than cases, in which case 4 controls
can be recruited per case, with a consequent, modest reduction in the
number of cases réquired. Corresponding sampke s;ze for the rcase group
would be given by§ : '

1

n.

(4 + 1) 4 196/(2 x 4)

=184 , B
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3. For protective efficacy of measles vaccine:
s .

e it L

1 o
!

-

i it ialls Wit e P

Adding 30% for taking into account of the potential confounders and

another 30% for exclusion of controls with past measles during analysis, we
will have to recruit about 294 cases and 294 x 4.= 1176 controls.

2. For validation of Jalivary IgM assay: . BE

z S
For_sengitivity: We wish to estimate the proportion (P) of measles-specific
salivary igM poéitlves among clinically diaéno&:ed and serologically
conflrmed recent { measles cases. We like our! estimate (p) to have a
ptobablhty of 0.95 (sensitivity} with in +0.05 of jthe true value (P), then

= L.96{[p(1-p)/n] = 0.05 = | |
¥ ; [ , 1
1 coo b

=11.964[0.95(0.05)/n] = 0.05 | 1
’ . ! ! ] -

expresses the prior opinion that we would like' 1.96 SE of our estimate to

equal to 0.05. Then our sample estimate has 95% chance of being with in

5 percentage points of the true value (P). Now holtvi_ng for n,

1.96 SE(p)

n=173

e e

Adding 10% for loss or damage of samp]es, we 'w1ll need 80 clinically
diagnosed and serologically confirmed recent measles cases. i

For specificity: For estimation of specificity of [95% with 5% precision we
will need 80 controls (calculated in the same way as above) who are
serologically confirmed negatives for recent measles. '

_ L
* !

Our aim in this study is to estimate the odds ratio of 0.15 for measles

associated with measles vaccination with an absolute precision of 0.1,

The approximate 95% confidence interval for the OR (odds ratio), is
expected to extend from OR/f to ORxf where f is the error factor.

For vaccine efficacy (VE) of 85%, i.e. OR = 0.15, the upper bound of the
95% confltlence mterval of OR is expected to be 0. 25 .

OR x f =025 S . '

We assume that p(;= tl?é proportion of controls Vaczzinated will be 0.5, that
we expect the odds ratic to be about 0.15, and that we set f to 1.67, so
that 95% confidenc;e interval is expected to extend from 0.09 to 0.25.

Py = the pf‘_fportion of measles cases vaccinated

Page - 8



The mimﬂer required in each group of cases 'and controls is therefore
given by E ’ ‘ N -

n

n = (1.96/log,1.67)! x [1/0.5(1-0.5) + 1/0.13(120.13)]

= 187 E P
i . . co i <
It will be easier to recruit controls than cases,) in which case 4 controls
can be: recruited' per case, with a consequent! modest reduction in the
number of cases requlred. Corresponding qampl;e size for the case group
would be given. by . ' i -
|

n = (4+ 1) x 187/(2 x 4) : 5

4 ] . ¥
= 117 h : - . ' |
Adding 30% for taking into account of the ‘pctential confounders and
another 30% for exclusion of controls with past h1story of measles, we will
have to recruit about 187 cases and 748 controls.

Even excluding up to 20% of children aged less than 9 months of age from
cases selected for measuring the risk of nosocomial measles transmission,
we will be able to use 235 of them for medasuring protectlve efficacy of
measles vaccine w1th the specified precision, '

Therefore, 294 recent measles cases and 1176 hospital controls and the
" same number of neighborhood controls recruited for estimation of risk of
nosocomial measles Lransmission will also allow us to estimate measles
vaccine efficacy. %
' } ' L

Selection of cases: ‘ ) .

Eligibility criteria for cases: :

~ 6-59 months of ‘age o :

- Appearance of measles rash within the last 6 (in-order that IgM can be
verified) weeks!

- A standard definition for measles will be followed1

- generalized maculo-papular rash of 3 or more days duration, and

- history. of fever (HOT to touch) and ‘

- at least; otne of the following: cough, coryza or ConJunCtIVltls
Physicians posted at'outpatient or inpatient departments will identify
measles cases in' the course of their normal duties. . Trained Health
Assistants will be istationed at outpsitgtient and inpatient departments of the

% | Co I, | i Page - 9
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hospitals and will 'guide measles cases to one of'the Investigators. Health
Assistants will also visit the short-stay obser vahon and inpatient wards
every day to identify children who develop measles during their stay on
the wards. For ca:ses which have clearly acquﬂed measles while on the
hospital ward (more than 7 days after admissiorl), will not be included in
the study. We wili make a. note of them, but thre' is no point ‘taking
controls since they will also have been in the: ho&pital for :the same length
of time. Clinical diagnosis will be confirmed, by eliciting the history of
present illness and by thorough physical examination by the investigator
who will also obtain informed consent as soon as-the diagnosis is made. The
health assistants will interview parents accordingjto standardized and pre-
tested questionnai’;re (Appendix), and take ahthrpopometric measurements.
. 2

Information on casés will include age, socioeconomic status, crowding index,
address, history of place and time of contact, sex of contact case, history
of visiting a health center within 7-21 days before the appearance of rash,
distance travellediand time taken to reach theyhealth facility, duration
since appearance of rash prior to reporting,’ ]vlccmatlon history and
previous use of health facilities. Vaccination ‘history will be wverified
wherever posslbleﬁby documentation. : ‘

Selection of controils:

Controls will be chlldren (6-569 monthq of age) attending the hospitals for
curative care. Inpatient controls will be selected for inpatient cases, being
those admitted the same week as the cases. Outpatient controls will be
selected for cutpatient cases, being the next eligible children seen at the
outpatient department, in the same week as the case., Controls will be
selected from children who present with diseases which are not themselves
transmitted nosocomially to any great extent, and which are perceived by
niothers to have the same severity as measles (therefore as likely as case
to be taken to the health facility if they were 'to acquire measles).
Preliminary work \g\'}ill be conducted to have a idea of mothers’ perceptions
of the severity of, different diseases by comparing a sample of measles
cases and children with the following diseases with regard to distance
travelled and time;taken to reach the health facility, and duration of the
episode prior to reporting. Diseases which could potentially be included as
controls include aaute diarrhoeal diseases, enteric fever, hepatitis, urinary
tract infections, m(?ningitis, PUO, thrush, skin infections. Respiratory tract
infections including pertussis will be excluded because of potential for
nosocomial transmigsion. Polio, tuberculosis and surgical cases will not be
selected as controls since these conditions will not lead a mother to take
the child to a heéalth facility with the same probability as for measles
because’ of different perceptions of severity and usefulness of medical care
for these conditions. Controls will be matched to cases within the following
age categories 6-8, 9-11, 12-23, 24-35, 36-47 and 48-59 months. The Health
Assistants will identify suitable controls and the diagnosis of the present
illness will be confirmed by one of the investigators by ;obtaining the
history of present illness and by thorough physical examination. The
" investigator will also obtain informed consent.. The Health Assistant will

i Page -7 10
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interview parents of controls in the same ]ocatl mi;'as theé corresponding
cases using a similar questionnaire. ! '
E . :

! . 1
Similar mformatwn as cases will be colleciedl for controls (age,
socioeconomic status, address, history of v1s:ting a health center within 7-
21 days before theionset of - the disease for which she/he is attending the
hospital, distance travelled -and. time taken to reach the health facility,

" duration of the eplsode prior to reporting, vaccmqtion history and history

of previous use ofg health gervices).

¥

Neighborhood controls (6-59 monthq of age), mdrched within the same age
categories of caseb as before, will be selected 'in' order to control for
exposure to measlés in cases and controls. After the case household is
identified, the interviewer will proceed to the 'neighboring’ household. This
will be defined as that residence whose front dodr is physically closest to
the one just visited. The process of visiting households will be repeated
until a total of four children of appropriate age will be selected for a case.
As an operating rule, all eligible children in the household contributing the

" fourth children fon each case will be included, even if that results in 5-6

children for that fcase, Information on use-of health services will be
collected to deterrgine the extent of the potential bias when cases are
recruited at health, facilities and controls are recruited at home.

In order to reduce the level of bias introduced into the study by the
interviewer (particularly to reduce misclassification of exposure status) the
Health Assistants and mothers will be kept blind of the hypothesis of the
study and two different interviewers will interview the case and the
matched controls respectively. However, interviewers will be swapped
around so that each of them interviews cases and controls in sequence,

Anthropometry: :l :

1

History and physical examination will be followed by Anthropometric

measurements: i

- Stature (accuraté to the nearest 0.1 cm), using locally constructed
stadiometers (for >2 years) and length boards {for < 2'years).

- weight (accurateito the nearest 20 gms), using high quality weighing
scales. ' :

- mid-upper—arm—c!rcumference (accurate to the .nearest 0.1 cm), using a
flexible and non-_istretchable tape. 1

Methods of taking(welght and helﬁht and their standardization will be.

followed as described by the WHO.* Anthropometry will be performed by

well trained Health Assistants in the presence of a physician and an

average of three mjeasurements will be considered as the observed value.
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Validation of diagnosis bjé:serum and salivary IgM:.

One ml of venous blood will be drawn from ante-cubital veins of all cases
to confirm the clinical diagnosis of measles by serllm 1gM assay at ICDDR,B
~ virology laboratoryi Blood will be delivered into ktetile tubes and left to
clot for 1-2 hours at room temperature. Serui ' witl be separated by
centrifugation and| will be preserved <-60" ofi lower until assay is
performed. Blood will also be collected from a sub-sample jof consecutive
hospital controls (atcording to recruitment) until 30 serologically negative
controls are found for validation of salivary IgM:agsay. Sera will be tested
for anti-measles IgM using a.commercially availabl¢ enzyme linked immuno-
sorbent assay (ELISA) kit (Behring Enzygnost Anti-measles-virus /IgM). In
a large scale field '_évaluation during an epidemic, (10,148 reported cases)
the ELISA kit (Behring) was found to be highly | sensitive (97.2%) among
clinically. documﬁntéd subjects with significant i:;nc:‘rease in complement-
fixing antibody.”. The test (ELISA kit, Behring) also agreed well with
. immunofluorescence}(97% agreemen!ﬁ for confirmation of clinically diagnosed
measles cases during an epidemic.” Since an excess of 1gG or rheumatoid
factor (IgM-RF) may' interfere in the IgM enzyme immunoassay, measles-IgM
ELISA will be carried out by using sera diluted in rheumatoid factor
absorbent (sheep anti~human IgG; RF absorbent, Behring) to precipitate IgG
and IgG-linked IgM-RF. Each run will include low-positive, high-positive
and negative controls. Serum IgM results will be expressed as positives or
negatives based on the criteria given by  the manufacturer. ‘
: ‘
In addition, saliva .samples will be collected by saliva swabs from above
sub-sample of 80{ serclogically confirmed consecutive i(according to
recruitment) cases and the sub-sample of 80 serologically negative controls
immediately after collection of blood samples to assess the sensitivity and
apecificity of the salivary IgM assay compated to serum IgM. The saliva
swab consists of a 3 cm cylinder of expanded polystyrene foam on a handle
of tubular cardboard and can be used like a toothbrush. Saliva samples
will be taken by jrubbing a sponge swab around the gums (like a
toothbrush) for abbut 60 seconds until. saturated. This . is particularly
suitable for collectiﬁg salivary specimens from young children. The swabs
will be vortexed in{1 ml phosphate buffered saline (PBS) containing 10%
fetal calf serum (FCS) and 0.1% Tween20.(T). This will be stored without
further treatment af -30"C until testing. Measles virus-specific salivary IgM
will be detected by, antibody capture radioimmunoassay at Public Health
Laboratory Service {UK) using methods described by !Perry KR et al The
test results will i)e expressed as reactive (positive)}. or unreactive
(negative} based on the ratio of the total boun‘d_'- tadioactivity of each
specimen to the mean radioactivity bound of the 4 negative;serum controls
(Test:Negative >3.0 2 reactive). This test was found to be 100% sensitive in
clinically diagnosedjand seroclogically confirmed measles cases between 1-5
weeks after the onset of symptoms ?nnd was found to be 100% specific when
tested in a group'cif blood donors. ‘

For objective evalué"‘.tion, the tests will be performed in a blinded fashion.

To eliminate the chance of arising bias in generating the data the clinicians
responsible for ma "ng’ diagnosis will be kept b}ind of the results of the

Page - 12




Management of cases and; controls:

~—

_General data managementi plan: : ‘ : |

Data analysis plan: ?

.~

i

1 . i .
1gM tests and thei laboratory testers will bé képt blind of the clinical
diagnosis of the cases and controls till the study is over.

!

4

All cages and hospit.al—controls will be approprlately managed either on out-
patient or in-patiént basis according to the routine practice: of the
respective hospitals, this includes admmlstxatlon of vitamin A, All
unvaccinated study children (including neighborhood controls) will be
vaccinated with appropriate EPI vaccines and their mothers will be made
aware of the dangers of EPI diseases and advised to vaccinate other
children in their households.

-
i

.Data management w'ill progress according to the following scheme:

- Data entry formsifor interviewer administered 'qupsl:lonnmre and for
other variables such anthropometry and laboratory results will be
designed, standardized and pre-tested.

~ Interviewer will collect data and will complete guestionnaires.

= Interviewer will ¢check the questionnaire thoroughly as soon as the
interview is complete and will correct any errors, returning to the
respondent if necessary. '

- One of the investigators will check questlonnane, reviewing 10% of
sample respondents.

- A data entry clerk will enter the data in a microcomputer using Epi-info.

- A different data entry clerk will enter data into a mmrocomputer a
second time,

- The two data files will be compared to find any typmg errors, and
errors will be corrected.

- Either at the timg of data entry (mteractwe checking),'or afterwards
(batch checking), data will be checked to ensure that they are within
the allowable range, and that they are consistent from one question to
another. The baffh checking will be made separately in cases and
controls as the distributions may be quite different. Any errors found
will be correctedi o :

~ When data are cleaned, new variables will be created from the raw data.

- Data of different: 'questionnaires and forms w1ll be linked to one other,

4
i

i .
For risk of nosocomial measles transmission & protective efficacy of vaccine:
For the  hospital vigit as a risk factor of measles with four controls

.matched to each case, the observations will be represented as matched

case-control quintuplets (case 1, control 4)., |Treatmg each - matched
quintuplets as a separate stratum and using the methods for stratified data

we can obtain a Mantel-Haenszel estimate of the ¢dds ratio as :

' 1 Y
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N

'I‘otéil no. of exposed controls who hr_we an unexposed case

where, exposure} will be defmed as prior v1su:, tb a health facility and a
case is a child who will have measles..

Similarly for determination of protective efficdcy of measles vaccine with
four controls matched to each case, the observations will be represented
as matched casg—control quintuplets (case 1, control 4). Treating each
matched quintuplet as a separate stratum and using the methods for
stratified data-as above we can obtain a Mantel-Haenszel estimate of the

odds ratio as ot S : t
. ‘ !

Totsdl ho. of unveaccinated controls who have an vaccinated case

T

Total no, of vaccinated controls who have an unvaccinated case

Vaccinelefficacy‘ (VE) will be determined by using the following formula:

Risk of mcaqles in the vaccmated

VE (%) = (1-RR) X 100, where, RR = —====—mm—mmmmmmmem oo oo
Risk of measles in the unvaccinated

'= (1 - YN x 100 | o
) “
A Xz tegt for the null hypothesis that the true odds ratio is 1 will be
obtained by compﬂring the observed and expected number of cases using
the Mantel-Haenszel X® test for stratified analysis. Confidence limits of odds
ratios will be obtained from the variance of the logarithm of the Mantel-
Haenszel estimate of the odds ratio for stratified data.

The additional Vflriables, such as socio~economic conditions, not matched
for, may confou the effects of the exposures'of interest, i.e., prior visit
to health facilities. The effect of these potential confounders on the
exposures of interest, the mutual confounding of these and other variables
and their interactions will be examined by conditional 10g1stlc regression
analysis. g

For senall.iwty g%nd specificity of_ salivary IgM aqsax
The proportion of serologically confirmed measles cases (Nl) havihg posxtwe

salivary IgM wifl the sensitivity (SEN) of the salivary IgM assay- with
standard error: : ] :

Standard error of senfs:’i'tivity = »‘J[SEN(I-—SEN)/NI]

Similarly, the p
negative salivary IgM will the spec1f1c1fy (SPE) of the qallvary
with standard error

L

roportion seroclogically negalivé controls i} having
gM assay

Standard error of spec:ificlty = T‘/‘[SPE(I—SPE)/Nz]

f ~  Page - 14




' D. STUDY SCHEDULE:

1. Recrmtment ofipersonnel and their trainmg ‘P

aration of questionnaire and d
them. St.andar ization of all procedures -

materials. Preg

2. Selection of cases and controls, mothers’ mter
. anthropometry, collection of laboratory spec1m
‘ data entry - 2 yes.rs.

. 3. Data analysis and report writing - 3 months,

+
.‘

B PR

]

Sl g

o

]
1

toc_.uremeht of supplies and
atd forms, and pre-testing
months |

vn-_:w, physical examination,
ens, laboratory studies and
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BUDGET

A study to.determi the importance® of nosocomial transmission of measles, to
validate salivary IgM aseay for diagnosis of recent measles and to determine
; "measles vaccine efficacy.

|
! ¢
i ;
) ' |
Personnel Cost: 1‘ Grade % of effort No. . Salary per Total salary
g month - {for 24 months)
[
Dr. SM Akramuzzaman NOB 25% 300 7,200
Dr. Darul Islam - o 10% ~ -
Ms. Leanne Unicomb ? - 5% - - -
Dr., FT Cutts e 5% - - -
Dr. D Mahalanabis f - 5% .- -
Physician I 8pl Gr. .- 100% 1 150 3,600
Health Assistants ' '{ Spl. Gr. 100% 3 150 X 4 14,400
Laboratory Technician Spl. Gr. 100% 1 150 3,600
Data Entry Techniciah Spl. Gr, 100% 1 150 5 3,600
Health Workers . *  Spl Gr. 100% 3 20 X 4 1,920
Sub-total : Us $ 34,320

"1
|
Daily visit to Dhaka Shishu Hospital (to collect rerdrds & samp]es) 1,000
Visits to the houses of neighborhood controls and %ome clinics 1,000

Local Travel

Sub-total | ? - - US $ 2,000

i

[N

Supplies and Materlal

i
]

Hospital supplies (cotton, needle, syringes, lanoetq, *f;o_lution,:

leukoplast etc.) P ? i 400
' Stationery and office jsupplies {book register, bmders’; files, pencils,
fastener, paper, ribbdn, stapler ete.) R j 500
Glassware (tubesg, seal etc.) : : ; f 100
Sub-total e C v Us $ 1000
' H |! IF” it !

B
i
N R
: “

N P T P
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In ternatio rial traval

vy
Pt

To discuss data andlysls and report wrltmg in London - 4,000
Visit of consultant ;, : ; 2,500
: :
Sub-total % Us $ 6,500
-l
Other costs; ° 3
{
Rent, commumcatlc:url)1 and utlhties (postage, telephone, tulegram etc.} 200
" Printing & publication (printing of forms, reprints etc.) 300
Transportation of saliva samples 500
Repairs and mainLenance (maintenance and repalr of equipments) 100
Sub-total 1 US $ 1,100
s i
Interdepartmental Services: i
[ B l: 7 ! ' .
Pathological tests: Serum IgM (saliva I1gM assay: free of cost) 2 000
Medical! INustrations 200
Telex/Fax § : , 100
Maintenance charges T - 200
Xerox/mimeograph : : : " : 300
Transport subsidy . sl 100
) - X Sy
Sub-total o P Us $ 2,900
Capital expénditure ‘ o IR
; .
: i : . ‘ :
Weighing scales : ; : ' . ‘:‘ ' 300
Length boards : e . 200
Microcomputer i ‘ A : 2,000
g b b
Sub-total ; B .~ US $ 2,500
4 ¥
i o .
Total divect cost | ‘ : US $ 50,320
¥ ! )
' Indlrect cost (13% c% direct cost) ' o : " Us ¢ 6,542
{ | o
- Total Project Cost | US $ 56,862
! o .
. {
f \
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Abstract summary for the Ethical Review Committee
. . o
Anecdotal reports yf nosocomial measles continue to be common. However, only a
few studies have been directed towards measuring the importance of nosocomial
measles transmission. To evaluate whether health facility visit is a risk factor for
acquiring measles,g}a clinic based case-control study with 294 cases and 1176
hospital and the same number of neighborhood controls of 6-5% months of age will |
be conducted. If nosocomial measles infection is documented to be a risk factor
for measles transmission, it will alert hedlth care providers to adopt policies to
immunize children }at every contact with health facilities to reduce measles
transmisgion. To réduce the chance of misclassification bias, we will confirm all
measles cases seroldgically and measure measles antibodies in a sub-samplé of the
control group. | o o E!} . v
. SR

We also propose t.é determine the sensi_,tiéity and specificity of a method of

' detection of meaa]eé—specific IgM in saliva.in comparison to serum antibody levels.

"This is a simple and non-invasive technique that can be potentially used in a
variety of epidemiological investigations in future. We are addressing  the
following items for Eneceésary information for the committee:

i £ - r .

1. The incidenc@f‘, of measles and mortality from this disease is the highest in
children bellow five years of age. The iikelibood of acquiring measles from
health facilitiese is high in these children bécause of their frequent visits
to health facilities for obtaining treatment.for diarrhoea, ARI and other
diseases. The rationale of including two seis of contrels i8 to strengthen
the validity of the study by excluding the possibility of selection bias.
However, no blood or salivary samples will, l::nI:e collected from neighborhood

controls. ! - Ll
. 4 C S :
2. The study will not cause any risk to Lhe children. ,
g ) : ! ' ‘ -: , ' .
3.  Measles casesjand hospital controls will be grovided with the best possible
clinical care available in the participatirig hospitals. In addition all study
poténcy wvitamin A capsule on’

children willibe given a :dose of; high

* recruitment into the study. All unvaccinat‘eé study children including the

neighborhood|controls will also be immunized with appropriate EPI vaccines

and their parents will be, advised: to vacdinate other children in their

households. 3 : | |
1. ' f ' 3

4, Confidentiality of childrens’ récords will be maintained. Unique study

numbers will{be used during analysis. | ?

J .

5. Informed consent in a consent form willl be obtained from the - legal

‘ guardian or gparents before inclusion in the study. They will be fully

" informed and ?explaiiled about the objectives and benefits of the study. For

cases and hogipital controls the consent will be obtained at the hospital and

for neighbor}jood controls the consent ﬁvill:be obtained at the residences

of the childrin. : Sy : :

i
| ‘:

'
5]

!

i

| |
.,!‘ R *
:;?‘-!_3 , A
. ‘.! ;il
”{'Ii,-.

}

Page - 18

’

i




7.

L ’ . 1"

W
d
. :

e il ' i Laa - . P _— e meaa —_ et —
e - :
.

I
}
!
f
hi
)

A short interview of the mothers or’ legal guardians of all cases and
controls will be taken by the heaith assistants on their childrens’ present
health, past illnésses, socio-economic (and environmental conditions and
history of contaci::l with other measles cases, For measles cases and hospital
controls the interview will be conducted at the hospital and for
neighborhood controls the same will the conducted at their residences. The
interview will las!: for approximately fifteen nminiutes.
1 ¥ : . ; '

There wil! be immediate benefit to the cases and hospital controls as they
will be appropriately treated for their {llnesses free of cost. Furthermore,
unvaccinated chil;dren will be given appropriate EPI vaccines. The long
term benefits to the society include identification of health facility visit as
a potential risk factor for acquiring measles for which'appropriate'control
measures could be adopted and identification of salivary IgM ag a
potentially simple! and non-invasive ' technique' for diagnosis .of recent
measles that could be used in clinical Iand epidemiological investigations.

: o ‘ Y S L
Information obtain;ed from the questionnaire, ani:@ropometric measurements,
laboratory results: of serum and salivary I1gM aésay and hospital records
will be used for data analysis. To reduce the ¢hance of misclassification
bias, small amount of blood (1 ml) will be co]._leél':ed by from ante-cubital
veins of all caseg and a sub-sample of: hospital, controls. to serologically
confirm and rule out the diagnosis of meadsles in all icases and the controls
reaspectively, This simple procedure is rfoutinelyl performed on all admitted
children in these hospitsals for their treatment. Saliva will be collected from
& sub~sample of cases and hospital controls. Thig will be done by rubbing
& sponge swab around the gums (like a toothbn'ush) for iabout a minute.
This is also a very safe and simple procedute that can be performed
without any discomfort to the children and now this is being performed in
other studies in the Clinical Research Centre:of the ICDDR,B.

i
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. 4 " CONSENT FORM - 1
: . (FOR pASES)
FOR STUDIES OF'NOSOCOMIAL TRANSMISSION OF MEASLES AND VALIDATION OF
: MEASLES SPECIFIC SALIVARY IgM ASSAY
l
A large number of childrén in Bangladesh suffer from measles each yvear and
many of them die from itfs complications. A large proportion of them probably
acquire measles during their visits to clinics and hospitals. The ICDDR,B is
carrying out research to‘fmeasure the risk of health facility visits for measles
‘transmission so that appropriate measures could be adopted to interrupt measles
transmission. This study iwill also allow us .to validate a test with saliva in
comparison to that with blood for diagnosis of recenl: imeasles If this test is
found to be mensitive, it would be a simple and non- uwasgye technique that could
assigt in a variety of epidemiologic investigations., Since iyour ¢hild has recently
suffered from measles, inclusion of your child in this stidy will enable us to
conduct above investigations., If you agree to emol yom'ch_ild in this study, the
following procedures will i)e performed. P ‘
. o -
A health assistant will ihterview you on your child’s present health, past
illnesses, socio-economic and environmental condilions and lnvtory of contact with
other measles cases. She will measure height, weight atc;l arm circumference of
your child and a physician will examine your child thoroyghly. Your child will be
ensured of the best posgible treatment available in this. hospital for her/his
illness free of cost. One ml] {1/5th volume of a tea: spoonful) of blood will be
collected once  from her/his finger prick which is a' very simple and safe
procedure and is being routinely performed on all. 4dmitted children in this
hospital for their treatment. This will be done to confirm. that your child has
suffered from measles recent;ly. In addition, a sample oﬂ saliva may be collected
from your child’s mouth .by rubbing a sponge SW'lb axound the gums (like a
toothbrush) for about a minute. This is also a vmy simple and safe technique
which is now being performed for other studies in this hdspital. !

I
If at any time you wish tcj withdraw your child from thg study, you are free to
do so and even then she/he will receive adequate treatinent.
5 H
If you are wﬂlmg to include your child in this study, please sign or put your
left thumb impression bellow. _ {
i .

Signature of the investigator Signature/left thumb impreséion of
- - | the legal guardian
I Date )

Signature of the witness
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-—l ' CONSENT FORM - 1I

, (FOR HOSPITAL CONTROLS)
FOR STUDIES OF NOSOCOMIAL TRANSMISSION OF MEASLES AND VALIDATION OF
MEASLES-SPECIFIC SALIVARY IgM ASSAY

A large number of children in Bangladesh suffer from measles each year and
many of them die from it's complications. A large proportion of them probably
acquire measles during their visits to clinics and hospitals. The ICDDR,B is
carrying out research to measure the risk of health facility visits for -measles
transmission so that appropriate measures could be' adopted to interrupt measles
transmission. This study will also allow to validate a test with saliva in
comparison to that with blood for diagnosis of wc:ent measles. If this test is
found to be sensitive, it would be a simple and non-invasive technique that could
agsist in a variety of epidemiologic investigations. A child attended this hospital
just before your one who recently had measles. A]Lhough yvour child did not have
measles recently, inclusion of your child in this study will allow us to conduct
above investigations:-by comparing the charnctetlsllgq of that child with recent
measlea to those of your one. If you agree to emol your chlld in this study, the
following procedures. w1ll be performed. : E

: : I

A health assistant will interview you on you1 lt}uld’s present health, past
illnesses, socio-economic and environmental conditiohs and history of contact with
other measles cases. Your child will be ensured o lhe best possible treatment
available in this hospital for her/his illness free of cost. One ml (1/5th volume
of a tea spoonful) of blood will be collected once from her/his finger prick which
is a very simple and safe procedure and is bemb voutinely performed on all
admitted children in this hospital for their treatment. This will be done to
confirm that your child has not suffered from moasleq recently. In addition, a
sample of saliva may be collected from your child’ s mibuth by rubbing a sponge
swab around the gums (like a toothbrush) for about a'minute. This is also a very
simple and safe technique which is now being per f01 med for other studles in this

hospital. { : |

If at any time you wish to withdraw your child from the qhud&, you are free to
do so and even then she/he will receive adequate tteatment

i |
If you are willing toiinclude your child in this s!udy, please sign or put your
left thumb impression bellow. , ! [

F ' ' !

; .

Signature of the investigator ’ Signature/left thumb impression of
the legal guardian

' i , Date
Signature of the witr'tiess ,
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CONSENT FORM - IH , ) -
| (FOR NEIGHBORHOOD CONTROLS)
: i
FOR THE STUD?’ OF NOSOCOMIAL TRANSMISSION OF MEASLES
i '

oo VTN WE——, L TR R L L e

Y ‘ !
A large number of children in Bang]adesh suffer frbm measles each year and
many of them die from it's complications. A large prop01t1on of them probably
acquire measles during their visits to clinics and ho§p1tals. The ICDDR,B is
carrying out research to measure the risk of health|facility visits for measles
transmission so that appropriate measures could be adopted to interrupt measles
transmission. Recently, & child in your neighborhood ftias suffeied from measles.
Although your child hag not suffered form measles. u,r] e:;tly, a comparison of the
information for the child with measles and your child |regarding the recent visit
to a health facility will allow us to détermine the risk of health facility visit for
measles transmission. If' you agree to enrol your clnld in this study, the following
procedures will be perfornwd , ] ’

A health ass:stant w1ll interview you at your housé on vour child’s present
health, past illnesses, socio-economic and enwronmenlnl conditions, recent visit
to a hospital or a clinic and histery of contact' W|rh 'measles cases. She will
measure height, weight and arm circumference of your child and a physician will
thoroughly examine her/him. In addition, your child will receive approprlate
vaccines in order to prevent measles and other k1lle|]' diseases free of cost.

if at any time you wish to withdraw your child from the study, you are free to
do so and even then she/he will receive the nhove p‘l‘s‘\'(‘ntivr-‘ measures.

If you are willing to include your child in this btudy, please sign or put your

left thumb impressicn bellow. ;
! ! I
l

1

B

kY

|

galor Signature/left thumb impression of

Signature of the invest
' the legal guardian -

AR Sk M

Date

Signature of the W1tne

S e T 'f;-mai..v.-‘t-.‘
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Appendix

{
t
i
QUESTIONNAIRE (FOR CASES & LON I'OLS)
¥

1. ID number: /e [ / -
{Items 2-4 will apply to measles cases & hospital controls)’

2. Hospital number / / [/ / / /

3. Recruitment hospital: DSH ICDDR,B _____ .|
OPD Observation ward IPD cy.

4. Date of recruitment: / / / {date/month/year)

5. Interviewer’s code: / / : i :

6. Child’s name: ! : :

7. Child’s date of birth: / / / Age _ | / / months
child’s birthplace: home hospital o -
born pre-term: no yes low buth weighti no _ . yes

8. Sex : M F! b P

9. Feeding history: Eve1 breast—fed no voc'l;__‘

stopped ‘ c:orltummg
. if stopped, when: _ /! /il months of age
Supplementary feods: no yes -
if. yes, what: milk cereals ! rice-curry
. when started: / ../ months of age

10. Respondent's age: _____/ [/ years P
respondent’s relationship to the child: mother I other(state)

11. Head of Household’s name: : S
HHH's relationship to child: father other (stnte)

12. Occupation of the Head of the Household:
13. Occupation of mother: :
14, Education of the Head of the Household (years|of schooling):___ / /

15. Mother's education (years of schooling): /7
16, Family income per month: taka / / / / /
17. Type of construction of house: floor ! - ;
A roof
1 wall PO ,
18. Number of rooms in the house: ___/ / ;
19. Number of persons more than 12 years of age: /- /
20. Number of children (<12 years): __ / __/ :
21. Number of children sleepmg together in the same room with the child: /
22, For how long you lived in Dhaka ? / / years
where did you live before ? .
23. Address: house no road road no
locality ! i thana

description of the direction of the house in 1elat10n to the neatest main road
oraimportant landmark
|

24, Distance of the health facility from the home: __ '/ / miles

25. Time required toytravel to the health facility: ___"/ / / minutes
methodoftransport :

26. Date of onset of measles rash {for cases): / / /o
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27. Signs and symptoms of illness (during interview)? .
; Duration (days)

rash 2 No___.  Yes___ Y S
fever ' . No___ Yes_ Y A 4
coryza i No_ Yes_ A /7
cough : No__ Yes__ AR
respiratory hurry No_ Yes_ - I SO A 4
respiratory distress: No___ Yes_ -/ /
conjunctivitis: No___ Yes__ 7/ /
stomatitis 1 7, No___ Yes_ S B S |
watery diarrhea: No___ Yes_ A/ /
mucoid diarrhea: No_ Yes ./ /
bloody diarrhea: "No____ Yes 7 /!
anorexia : No__ Yes_ YA
oedena T No____ Yes__ i/ /
¢ t }

28. Do you remember the child meeting another éhildl with ﬁleasles?

!

No Yes

if yes, date of exposure /. / /
sex of index case M
age of index case / / months

by

index case attends school? Yes No
place of exposure: :

home neighbori

school _____ state which:

health center _ COPD/LPD
state which health centre :

private clinic __:  OPD/IPD
state which private clinic

L. hospital ____ OPD/IPD |
: slate which hospital '

different locality _____ state which

unknown

P T

29. Do any people in your household have measles ?

/ months

/ months

No * Yer _ if yes, date of onsetl /o / / of the first case
- : gex M F age / /
survived - died :
" : date of onset /- / / of the second case
' 3'*1T Bex'M . - F . +age /- /
: gt N 1 : ced '
o ; i {4; % P.urvwed died ; . -
: ; v El’ "date of'onset /. / / of the third case
f | g Iié;SP'{IM Lo bF - " age / /_

; © o survived died

/ months
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30. When was the most recent visit before this,c%me that this child visited a
health facility :? (List dates of visits and redsons for each visits, starting
with the most recent visit and working bacHwards for the 3 months prior
to this visit. Ask about visites where the child was accompanying other
persons to a health factlity as well. Check pri:sc‘riptions or vaccination cards
or clinic records.) ' ‘

. !
c

Date ' Health facility Reaspn ; Documented or
' S "based on' history

1

4

31. Vaccination history: ‘- A

t

Vaccine Children with cards | Children without cards .
Dates “Yes No

BCG
DPT 1

1

Polio 1
DPT 2
Plio 2 !
DPT 3 *
Polio 3

Measles

name of the clinic of measles vaccination:
date of measles vaccination: / / / (for children without cards: from
clinic records, if available). .

i
. ? -
32. Maternal tetanus toxeid immunization history?

]
TT 1 TT 2___ T3 TT4 TT5_
i
33. Blood sample taken? venous capillary, none
b | |
34, Saliva sample tgken? ‘yes __ no ___

b
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