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SECTION I - RESEARCH PROTOCOL (PILOT)

Title: : Impact Evaluation of Measles Vaccination
in Matlab, 1982-1984.
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Abstract Summary:

Considerable uncertainty exists about the practical effectiveness of
attenuzted measles vaccine in reducing clinical measles in developing
countries, and about the role of the vaccine in reducing the frequency of
invasive diarrhoea as well as overall and diarrhoeal-related childhood
mortality. To provide data addressing these issues, a measles vaccine
program was initiated in March, 1982, in one-half of the Maternal-Child
Health (MCH) intervention portion of the Matlab fieid study area. The
remainder of the field study area was left unvaccinated. The present study
will evaluate the effects of this program upon several outcomes from
Maxch 1982-April 1984. For each outcome, we will use a case-control strategy,
comparing the rate of vaccination among."cases" with the cutcome of
interest vs. the rate in "controls" without the outcome. The odds ratio
for each comparison closely approximates the relative risk of the outcome
in vaccinees vs. non-vaccinees. Thus, (l-odds ratio), controlling for

potentially confounding factors (e.g., age, gender, maternal education,



other childhood mortality in the family, and family size estimates the
protective efficacy of the vaccine against the outcame. The effectiveness
of the vaccine will be evaluated with respect to the folilowing: Clinical
measles {ascertained from engolnyg nweasles surveillance}; clinical dysentery
requiring treatment (ascertained from patient yosters at Matlab Hospital);
diarrhoea and measles~treated deaths (ascertained from DSS rosters); and
deaths due to any cause (also ascertained from DES rosters), In each case-
control comparisen, all children & -0C Mot from the field study area with
the outeome of interest will serve as cases; for each case O%€ age and
gender matched controls residing in the field study area will be selected
randomly from the same birth cohort as Ehe case. We will ensure that each
control had not experienced any of the ﬁeasles—related ocutcomes under study
before the time of the outceme in the case. Information about antecedent.
meagsles vacelnation will be obtained from &ecoxd books of community health
workers; informatfon abeut other variables that might confound the relation-
ship between the vaccine and tﬂe evtcomes under study will be taken from
census data,:

These retrospective case-control analyses, which can be
accomplished more efficiently tﬁan é cohort analysis of the vaccine and
without loss of validity, will provide valuable informatien on the

practical usefulness of the vaccine for developing countries.
Reviews:

1 Research Invelving Human Subjects:

b. Research ﬁeview Committee:

C. Director:




Objectives:

To evaluate the impact of measles vaccination in areas A and € of the
MCE-FP portion of Matlab field study area upon mortality {(overall and
cause-specifico) and morbidity (severe dynentery and mensles) in subjects

aged 9 months - 5 years,

Background:

Measles is acknowledged to be an import;nt cause of childhood morbidity and
mortality in developing countries (1), Although an effective attenuated
parenteral vaccine is available for measles (2}, considerable controversy
surrounds its use in developing countries. Critics of the vaccine argue
that the high cost of the vaceline and the need for maintaining a cold-chain
make the vaccine impractical for countries with limited resources (3).
Questions have also arisen about the effectiveness of the vaccine under
field conditions and about whether the prevention of measles does any

more thaq delay by a short peried of time the inevitable)démise of severely
malnourished and compromised children, who are the typical meésles
fatalities (4),Completely unknown 1s the impact of the vaccine upon

serious diarrhoeal morbldity (5},

%

To address these uncertainties, ECDDR,B initiated a program of measles
vaccinétion in certain blecks (A and C) of the MCH~FP portion of the
Matlab field studies area. In this program, children aged 2 months -

5 years have been immunized with parenteral‘atﬁénuated live measles vaccine

since March, 1982, Vaccination rounds for the intervention areas have



been repeated at 3-month’ intervals so‘that a stable level of 80%
coverage of potential recipients has been maintained. Concurrently,
several types of surveillance have been maintained. Firstly, morbidity
surveillance for measles cases has been camied out in Matlab since 1979,
This surveillance is carried out by health assistants who vislt each
home in the MCH-FP and comparison areas on & monthly basis.During each
such visit, historical inquirles are made about measles cases ococurring
during the past month: and specific signs, symptoms, and complications of
measles are noted. Secondly, the Demog&aphic Surveillance System (DSS)
of Matlab has for wany years maintained on accurate registration of
deaths in the field study area and has tabulated cause~cpecific mortality
on the basis of lay-reporting, Thirdly, Matlab Hospital maintains an
ongoing registry of patients presenting for care of diarrhoea, Sufficient
¢linical details are available to classify diarrhoea by severity, and

patients are identified by village location within the field studies area,

Methods:
General

Because this study willl evaluate the efficacy of measl?s vaccine against
rare outcomes (e,g., death, serious diarrhoea), the case-control design
will be employed for the evaluations. In this design, “cages" with the
outcome of interest will be compared with "controls",lacking the outcome,
for histories of antecedent vaccination, The standard measure of
agsociation for sucﬁ assessments is the odds ratioy (l-odds ratio),
controlling for potentially confounding variablgs, estimates the vaccine's

protective efficacy against the outceme, Seﬁérate case—control analyses



will be condncted for mortality, seritous dlavrhoeal morbidity, and

measles,

Sampling Frame:

Subjects will be selected from the population living in the Matlab fileld

study area between March 1, 1982 and &pril 1, 1284,

Rligibility:

Tc be eligible, both cases and controls must be aged between 9-59 months
at the time of the cutcome for the case and must have been born in Matlab

field study area. No constraints will be placed upoun the particular location

of residence within the field stody area,

Cases: Definitiecp and Selection

1. Death analysis:

For this analysis, cases will be all deaths among children aged 9~-59
months who are otherwise eligible for the stuﬁy, These deaths will

be ascertained from DSS registers.

2. Dysentery morbidity analysis:

For this analysiz, cases will be all eligible children aged 9-59 months
with dysentery (blocdy diarrhoeal requiring care at Matlab Hospital.
Identification of these cases will be accomplishéd through Hospital

registers.



3. Measles Morbidity Analysis:

For this analysis, cases will be eligible children aged 9-59 months
with measles identified through DSS surveillance. To gualify as a
case of measles, a subject must have a history of rash, coryza, and
fever. A subject will be excluded if the diagnosis of measles is
made in the context of a family outbreak involving family members

>10 years of age,

Controls: Definition and Selection:

The basic strategy for selecting controls in each of the three analyses
will be similar. First, birth céhorts, arranged by month and year of
birth, will be produced for all children who were aged 9-59 months at
any time during the study interval (March 1, 1982 - April 1, 1984).
Second, using simple, formally random selection, ocne control aged
9-59 months will be selected for each cese. Third, it will be ascertained
Wl dnalsey
that each control a) was alive at the time of the outcome event of the
N T ngavles M\;r'g\.i-‘tu\ uukwg\\

case (using DSS census lists) b)Adid not have measles during the

ity dwrraen il
study interval (using DSS Surveillance lists); ¢} hazd no inpatient

~

or outpatient care and when for diarrhoea at Matlab Hospital using

patient rosters), Potential controls fulfilling zall of these

eriteria will be selected: for analysis,

Agcertainment of Measles Vaccination:

After selection for the study, the measles vaccination nistory,

including date of vaccination, will be ascertained for each subject



(|

selected For the study, Histories will be obtained by consulting field
books of the community health workers in the areas where subjects

resided during the study interval,

Prevention and Control of Bias:

In a retrospective study of this type, several biases may occur. To
safegnard against bias, several measures will be taken. First, the
aséextainment of eligibility and the melection of cases and controls
will be accemplished without knowledge cf the study areas or of specific
vaccination histories. Second, in the delermination of vaccination
nistories, ne information will be provided about the status of +the
subject as a case or control, Third, use of birth cohorts for subject
selection will allow us to rrevent migration biases that arise when
subjects Yimmigrate" into a study population Juring the course of

a study, and will permit us to estimate whether bias could have occurred
g a result of subject migration out of the study area., Fourth,

several sources of vonfounding will be controlled in the analysis.
Potential confounding factors include gender, history of measles

before the study interval, geegraphic patte£ns of utilization of

Matiab Hospital (for the dysentery analysis), family SES, maternal
education, family size, and childhood mortality before the death of

the case (for the death analysis). Information abouk these variables
will be obtained through the existing DSS data bank on all Matlab
families, as well as from the specific surveillance for measles that

has been implemented since 1979,



Analyses

1.

a.

Sample Size:

Death Analysis:

Based on earlier work in Bangladech (6), we estimate that 50% of
deaths in the following categories will be related to measles,

and will hence be potentially preventable by vaccination: dysentery,
diarrhoea, dropsy, respiratory, and measles. Based on cause-
specific mortality rates from Matlab (7), we expect that there will
be about 600 deaths in these 5 categories, With this sample and.
with an equal number of controls, we shall be able to detect 80%
efficacy of the vaccine against measles-related deaths in these
categories with .8 power, We will also evaluate the impact of the
vaccine upon all deaths usirng the v' 1000 available deaths as cases

and with equal numbers of controls,

Dysentery Analyses:

Based on surveillance data from Dhaka (8) and Mat1ab {9}, we
expect 500 cases of dysentery among eligible children during the
study interval, With an equal number of controls, we will able
to detect with .8 power a one-third overall reductién of
dysentery by the vaccline., If 42% of serious dysentery cases
were related to measles, such a reduction would correspond to

80% wvaccine efficacy,



wl ik

¢. Measles Anaiysis:

Preliminary inspection of DSS measles surveillance data
indicates that approximately 5300 eligible measles céses will

"~ ke azvailable for analysis. Selecting one control for each case,
‘this sample will permit us to detect protective efficacy

rates of >40% with .8 power, and of 250% with .95 power.

*:It should be noted that the total anticipated sample size for
all three analyses is 4000 subjects. It can readily be
appreciated that this approsch is considerably more efficient,
as well as more powerful, then perforning a simple cohort study
comparing the outcomes of the “5000 subjects who have been

‘vzccinated to date and a suitable unvaccinated control qroup.

2, Estimation of Vaccine Efficacy:

As noted earlier, the expression {l-odds ratio} for each 2 x 2 outcome
v8. vaccination analysis estimates vaccine protective efficacy. To
adjust for the potential vonfounding effects of gender, SES, maternal
education, access to care, and the other variables already mentioned,
multiple logistic regression will be used. With multiple logistic
regression, the regression coefficient for the.vaccination variable
u:fequals the ln {odds ratio) relating the outcome to vaccination. By
’-placing potential confounding variables in the model, the coefficient (6}

for vaccination is adjusted for the confounding effect of these



variables. B&Ap estimate of protective efficacy that "adjusts" for

these variables iz thexeby cbtained by taking the expression (L-antiln 2).

Analytic Strategy: Pragmatic Considerations:

It is possible that the above analyses will require more funding then

is possible with a pilot protocol., The work will therefere be performed
in stages, analyzing mortality and measles morbidity first, If it
becomes clear that more resouvrces are required, a full protocol will

be submitted,
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A. DETAILED BUDGET

PERSONNEL SERCICES

Name Position
Dr. J. Clemens P. Investigatcer
Dr. B. Stanton C. Investilgator
Dr. N. Shahid C. Investigator
Mr. J. Chakrzbarty C. Investigatoy
Dr. H. Yunus C. Investigator
Dr. B. Wojtynyak C. Investigator

To be named
To ke named

Coding Assistant
Health Assistant

Project Reguirement

SUPPLIES AKND MATERIALS - Office supplies and xeroxing -

EQUIPMENT - None

PATIENT HOSPITALIZATION -~ None

QUTPATIENT CRRE - Hone

"ICDDR,B TRANSPORT -~ None

TRAVEL AND TRANSPORT OF PERSON AND THING - None

RENT AND COMMUNICATION - MNone

PRINTING OF DATA FORMS

OTHER CONTRACTUAL SERVICES:

Computer Data Entry and Editing
Computer Programming
Computer Time (40 hours @ Tk. 200/hour)

CONSTRUCTION, RENOVATION & ALTERATIONS -

% of Annual
effort Salary Taka
30% - -
10% - -
10% - -
10% - -
10% - -
10% - -
50% Tk. 46,000 23,000.00
20% 5 2,951 -
Sub-~total: "23,000.0C
2,634.00
'.15,000.00
. 8,000.00
Sub-total :

None

25,634.00

Dollar
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B. BUDGET SUMMARY

Personnel Services -
Supplies and Materials -
Equipment -

Patient Hospitalization -
Cutpatient Care -
ICDDR,B Transport . 7 -
Travel & Transport of Persons & Things

Rent and Communication -
Printing of bData Form -

Other Contractual Services -

Construction, Renovation & Alteration

Taka Dollisy
23,000.Q0 590.00
% - LEG.00
- 250100_
26,634.00 -
Total: 49,634.00 990.00

Grand Total: US$ 2,999.47

U.5.% 1.00=Tk. 24.70C



The study population will consist of children aged 9 months - & ymaxs
who have beenwaligible-féﬁ the rouftine measles, vaccination program in
Matlab betwesn March 1982 and Apxil 1984. This sﬁuﬁyais entirely

' : i

retrospective] using routine data acguired by D§S and- Matlab Hospitad,

and-hencelreQu;raS'no diréct intarview-
No. risks will be inwvolved.

No risks will involved.

All records will be kept in & locked £ile gabiinet 'and subjects will

be identified by code number only.

No consent will be required, since only infoxmation that has been
obtained in the course of the routine activities of the Matlab

field study area will be used.
No interyiew will be required. 4

There are no risks. Benefits include new informaticn about the
usefulness of measles vaccination and ite applicability to developlny
countries. {g

&,
This research will require the use of DSBS census records, as well

as Matlah Hospital wedical recordé.
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