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Abstract summary:

' . ; i ' the

biolog1callmechan;$m§ E?gﬁglgégglgsev:céines Morbidity will be
es or hi _ . .

;ggiioﬁzgséfter milg measles (among children recruited throgghd
community-based surveillance) or complicated measles (recaul e
at hospital), and compared to controls|{a qohort'of hgalt Y
children and a cohort of children hospltal}zed with other
illnesses). One hundred and ten childreh will pe recru}ted in
each group, and will be examined twice week1¥ in the first §
weeks then weekly until 6 months after recru1tmept. Appropglate
laboratory and radiological investigations of episodes of 1l;ness
will be conducted to identify the causative agent where po§51ble.
Measles infection will be confirmed by serology. To investigate
the hypothesisg that measles virug infection causes a prolonged
bias to type 2 helper T cell response (which is predicted to
increase the antibody response to infecpious agents), the
response to vaccination with hepatitis B vaccines b weeks after
recruitment will be compared between cases and controls. In each
analysis, age, sex, socioeconomic status, nutritional status, and

levels of serum retinol and zinc will be assessed as possible
confounders.

On a subsample of subjects aged 6-11 months, (n=25 per groupj},
the study will measure the lymphoproliferative response to
stimulation with measles virus and measles virus purified
membrane proteins, cytokine profiles, and changes in surface
molecules, particularly those involved in the measles virus
receptor complex, on subpopulations of peripheral blood
mononuclear cells (PBMCs). Two groups of measles vaccinees {(n=25
per group) will also be studied, one group receiving two doses of
standard titre measles vaccines at ages 6 and 9 months, the other
a single dose at 9 months, to allow comparison of the effects of
wild versus vaccine virus on cellular function. The presence of
measles virus in PBMC samples and subpopulations in children with

acgte measles will be compared to vaccinees at different time
points following exposure.

These studies will help to understand the basis for immune
suppression after measles, to determine the extent of
immunosuppression after measles vaccination, and to raise
hypotheses for the mechanism of differences in persistence of
immunity after measles or measles vaccination. This information

will be invaluable in the development and evaluation of novel
measles vaccines. i
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|
|
|
|
I
|
|
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' QRCTION II - RESEARCH PLAN

A. INTRODUCTION

. Objectives: - ' ‘
;o ingestigate different hypotheses for biclogical mechanisms for

increased mortality after measles or high titre measles Vacc1nﬂﬂé
by obtaining information on the targgt cel;s of measles virus an
surface molecule changes in natural 1nfegt10n versus vaccination,
assessing the kinetics of immune disruptlon_after measles or
measles vaccination, and monitoring the incidence of secondary
infections among children with measles compared to controls.

2. Background: '

The prevention of measles associated mortality in young infants
is 'a major challenge to global measles control. In developing
countries, case-fatality ratios (CFR) have varied in community
studies from 3% to 15%; even higher mortality being reported
during epidem}%sl. CFRs are increased apong children und?rﬁshgee
years of age,‘,” unvaccinated children,' secondary cases,’,®,’,
children of low socioeconomic status®, those witth?ck of access
to care including aﬂF?Pate nutritional management’''" and v?tamin
A supplementation“, ,~ and those with underlying illnessls,4
particularly immunosuppressive diseases such as HIV/AIDS
Complications may affect virtually all organ systems of the hody,
and have been documented both in the early convalescent phase
{the first ﬁ—? weeks after rash onset), and for several months
afterwards. ,7

Mortality has bee& shown to be increased for several months after
‘measles infection p%rticularly when infection occurs in the
first year of life”, Aaby et al have reported measurable
increases in overall mortality up to the third vear after
egposurﬁ Ef meagsles in tne first six months of life in Guinea
Bissau.‘ ,* There was no difference in mortality among children
who had clinical measles (n=13) or exposure without symptoms
(n=58}. Among children with measles, half of deaths were !
attributed to diarrhoea, compared to 20% of deaths in controls.
Measles vaccines have been available for 30 years, and heat-
stable vaccines, appropriate for use in tropical climates, for
almost 15 years. Current vaccination programs are estimated %o
prevent aﬁproximately 2 million measles-related deaths globally
per year, Nonetheless, almost one million deaths still occur
each year, and the improvement of measles control through ;
vaccination is,6one of the highest priority interventions in the
health sector.? '

Since 1976, the World Health Organization (WHO) has recommended
the administration of standard-titre, live, further attenuated
measles vaccines in developﬁng countries 'at age 9 months, or as
so00n as possible thereafter Because of th Pigh morbidity and
mortality from measles prior to this age“, ,2, trials of
different strains and potencies of live attenuated measles
vaccines were conducted among younger:' infants. High titre
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Edmonston Zagreb (EZ2) vaccine produced equlvalent sg;ggozzgizlon
rates among 6 month old infants to those aﬁtaf P%?n ard s the
Schwarz vaccines among 9 month old infants o i ake of
Expanded Programme oOn Immunization (EPI}) recommen e o use i
high titre EZ measles vaccine at 6 months of age 1nfcou Lries -
which meﬁsles before the age of 9 months, is a significan

of death

Implementation of that recommendation was delayed because of
inadequate supplies of high titre vaccine. Subsequently, data
which suggested increased mortality amonﬂ Plldren who received
high titre (HT) vaccines at an early age led the %?0 to
rescind the recommendation to use high tltre vaccines

The finding of increased mortality after HT vaccines raised
several questions about the biology of measles and measles
. vaccination. Several aspects of the mortality increase have
parallels in the complications of natural measles. The increase
. in mortality was associated more with the high titre than the
strain of vaccine. Increased infectious dose of wild wvirus has
been postulated to account for the higher mortality among
secondary cases than primary cases seen in measles, although this
could also reflect an increased risk of secondary infections in
these cases. The mortality excess was delayed (manifest 2 or more
years after vaccination)}; and was only documented in studies in
countries with high background mortality; no increased mortality
was found in studies in the Philippines, Mexico, and Perﬂ where
higher socioeconomic status populations were vaccinated.! This
pattern is similar to the observation of excess delayed mortality
following measles in lower socioeconomic populations in
developing countries, but not in populations of higher
socioceconomic status. The increased mortality was nonspec1f1c
deaths being attributed to the usual spectrum of diseases in !
those countries (respiratory infection, diarrhoea, malaria and
malnutrition). Thus, the HT vaccines may mimic natural measles in
disrupting immune function so as to increase susceptibility to
mortality from multiple causes.

The increased mortality following high titre wvaccines occurred
primarily among females; there was little dlfferencg in mortality
between male recipients of high or low titre vaccines. In natural
measles, studies have not shown a consistent effect of gender on
mortality, once cultural dlfferenﬁe% }P453¥e of male and female
infants have  been contr?lled for.” ,”® """, Aaby analyzed data
from Senegal2 and Kanya® and suggested that increased mortality
among girls was due to more intense exposure associated with
cross-seX transmission, but others point out that differences in
care, such as feeding practices, could not be excluded, even

though patterns of healﬁh centre consultations did not differ
between boys and girls.

Different hypotheses have been put forward to account for the
increased mortality after high titre measles vaccines. Griffin
and co-workers postulate that, like natural measles 1nfection,”
HT vaccines cause an 1mbalance‘in the helper T cell response to
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antigenic challenge, with a prolonged bias towards a type 2 Ty
response.

i es of CD4 T cells can be distlngu;shed by their
iggiglggaéigggrentiation and the.types of cytokines tPiﬂ produce.
After initial stimulation by antigen, naive CD4.(T3? ce .st .
produce mainly Interleukin-2 {IL-2). After restimu aploq W I
types of memory CD4 cells emerge: ﬁf.and Ty2. Thg majorlty i' i
(77%) but only a minority of T2 (18%) clones exhlblt cytolytic
activity in a PHA-dependent assay. Tyl cells activate macrophages
leading to DTH responses (IFN-v), stlmulate_lymphocyte o
proliferation (IL-2) and MHC class-II restricted cytotoxlclgy
(TNF-8). In contrast, Ty2 clones are important fop maqrophagel
deactivation (IL-4 and IL-10) and are more effective in 1pddc1ng
antibody synthesis of all classes in the presence of specific
antigen (IL-4, IL-5, IL-6 and IL-10), and the degree of response
is proportional to the number of T;2 cells added to R cells.
These two subtypes of CD4 T cells are cross-regulatory; IFN-y
inhibits proliferation of type 2 CD4 cells, whereas IL-4 and Il-
10 inhibit cytokine production by type 1 CD4 cells.

Ay
The cytokine profile during measles is consistent with an
increase in CD8 and type 1 CD4 T cell activity before rash onset
(elevated IFN-y), and of T, cells and type 1 CD4 cells during the
rash (elevated IL-2). Clearance of measles virus from tissues
begins with the onset of the rash and is associated with th
appearance of measles-virus specific cytotoxic CD8 T cells,’|
soluble CD8 and IFN-y in plasma, and infiltration of lymphocytes
into areas of viral replication.48 These data suggest an ;
important role for CD8 T cells in clearance of virus-infected
cells from tissues by cytolytic mechanisms.

As the rash subsides, plasma levels of IL-4 rise and remain
elevated for several weeks, suggesting a prolonged activation of
type 2 CD4 ceolls. The long-term effects of measles are consistent
with a lasting bias tonagd? a type 2 Ty responge. The depression
of DTH skin responses ,0,1 %?d of measles-~virus specific
lymphoproliferative responses!* during measles are consistent
with the lack of long-term activation of type 1 CD4 cells. The
presence of long-term activation of type 2 CD4 cells is
consistent with the suppression of macrﬁphage activation and DTH
responses, polyclonal B cell activation® aqﬂ increased IgE
present during the acute phases of measles,’ and with
predominance of measles-virus specific IgGl and IgG4 antibody.
The depression of macrophage activity induced by a Ty2 bias (IL-4
and IL-10) would lead to increased susceptibility to a broad
range of infections.

Another potential mechanism for immune disruption is via
MV(measles virus)-induced changes in cell surface molecules.
Although the initial target cell subpopulation of PBMNCs for MV
infection has not been positively identified, recent experiments
suggest that MV specified sequences can be de&ected in peripheral
macrophages isolated from acute measles cases Although this
finding has to be reconfirmed and extended to vaccinated



. . : ' ticularl
children, the 1n§ect10n of macrophagesezggédfgi Eﬁg secretign of
interesting. Besides potential consequ : £ surface
cytokines (see above) and po;entlal dgsregulatlon o : |

: i f macrophages may provide the
proteins (see below), infection © 1 2 4 lture
basis for_ persistent extraneural Mv.lnfectlons. Tissue cu N if
experimeﬁis indicate that an ideal 1n§racellular SHVlEOg?ighme;t
provided by macrophages as host cells 'to favor the es_at. shmen
of persiste&tsgnfections in restricting viral trqnscrlp io a
translation®,’. It was observed that the expression of the IFP 3
inducible MxA protein was followed by a selective downregulation
of MV glycoprotein synthesis in stably transfected macrqphages
but not in brain cells.’ In addition it was found that in the
course of MV infections cell surface changes occur on infected‘
target cells. Whereas the expression of LFA-1 (leucocyte function
antigen 1) i& enhanced in the MV-infected human mP?Pcyte cell
line (U937),” €CDh46 and moesin are downregulated.’™,” These lalter
two surface molecules represent parts of the MV receptor. CDA46
{membrane cofactor protein, MCP) is a member of the '"regulators
of complement activation (RCA)" protein family, that serves
critical functions by protecting cells from non-specific
complement mediated lysis by inactivating complement factors®l.
Moesin (membrane organizing extensi?n spike protein) belongs to
the family of cytoskeletal proteins3. The consequences of
downregulating these molecules on the surface of primary or
persistently infected tissue culture cells on cell function and,
most importantly, their expression and regulation in an acute
measles infection or in a vaccinee will provide a new and
exciting experimental approach to relate MV infection with

impairments of leucocyte functions as encountered during MV
induced immunosuppression. :

3. Rationale:

The unexpected finding of increased mortality after the use of
high titre vaccines in young infants leads to the obligation to
understand better the mechanism of action of measles vaccines.
Direct study of HT vaccines in humans is no longer ethical, but
because of the parallels between the response to these vaccines
and to natural infection, further study of natural measles
infection using modern immunobiological techniques is of !
paramount importance to increase our understanding of the basis
of immune disruption after measles and the method of action of
different vaccines. This information will be invaluable in the

development, and evaluation of safety and efficacy of novel
measles vaccines. ‘



SPECIFIC AIMS

To compare changes in measles-specific antibodg prqfile and
cytokine profile after measles oOr measles vaccination, and
determine the duration of abnormalities. -

To trace the expression of measles virus (MV)-specific RNAs

in different subpopulations of peripheral blood mononuclear

c¢ells (PBMCs) in order to identify the target cells of MV in
natural infection versus vaccination.

To analyze surface molecule changes (including RCA and LFA-

1} on lymphocyte populations as, 6 a result of measles virus
infection or measles vaccination.

To document the natural history of measles and investigate
the hypothesis that measles induces a prolonged ﬁ@/T 2

blasf by comparing the incidence of secondary infections and
the immune response to challenge with hepatitis B vaccines

among children in the convalescent phase of measles and
.controls. .



. METHODS AND MATERIALS

. Study design: _
, prospective cohort. study will be conducted. The following

-.ohorts of children will be recruited:

leagles _cases:

e L e e

(1) A community-based cohort of acute measles; |
(2) A hospital cohort of complicated measles cases. 1
children between 6 months to 12 years of age with meagles
identified in the study community or seen in the hospital
will be included in the study.

~ontrols (age matched to caseg): .
(3) A community-based control group of healthy chlldrgn;
(4) A hospital-based control group of children attending
with diseases other than measles. :

Measlés vaccinees:
(5) A group of children vaccinated with standard titre
: measles vaccine at age 9 months. :
(6) A group of children vaccinated at ages 6 and 9'months.|

2. Study site:

The study will be conducted in a peri-urban poor community of
Dhaka city, capital of Bangladesh, which is served by a weekly
community clinic of the Clinical Sciences Division of the
International Centre for Diarrhoeal Disease Research, Bangladesh
(ICDDR,B), and is located about 10 km from the ICDDR,B hospital.
A community of approximately 1,000 families was censused in 1990;
the census will be updated and the number of families increased
for the purpose of this study. Measles vaccination coverage is
approximately 50%, and measles incidence has been about 10-15%
per year among children in this area. Acute measles cases will be
recruited into the study from this population. Severe measles
cases are not seen here because of the ready access to health
care and referral to hospital of children with complications.
The Clinical Research Centre of the ICDDR,B is a large, busy
hospital which acts as a primary care hospital as well as a
referral centre for diarrhoea and other infectious diseases
(particularly acute respiratory tract infection} and
malnutrition. It is the site the ongoing study of nosocomial
transmission of measles. This hospital will be the site for
recruitment of complicated measles cases.

3. Recruitment of cohorts:
Informed consent will be obtained from parents for the
participation of all cohorts. ‘

Cohorts 1 and 3 (community cases and controls): In the study
community, health workers will visit each household every 3 days
so that cases can be detected soon after the onset of measles
rash. There will also be passive surveillance through the
community clinic. A standard definition for mﬁasles will be
followed for identification of measles cases: Generalized
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maculo-papular rash of 3 days duration, and history of fever (hot
to touch), and at least one of the following: cough, coryza or
conjunctivitis. For each case detected, a healthy control child
within the age categories of 6-8, 9-11', 12-23, 24-35, 36-59 apd
60-144 months will be randomly selected from the study community.
Cohorts 2 and 4 (hospital cases and controls}): In the hospital,
active surveillance of children attending outpatient department
has already been established for the study of Nosocomial
Transmigssion of Measles. A measles case presenting within 6 weeks
of onset of measles rash will be recruited by a Research
Physician involved in the study. The next ch@ld w;thin the same
age-category (as above) as the case, presenting with another
illness of similar severity will be be recruited as a control.
Preoliminary work is being conducted to have an idea on mother's
perceptions of severity of different diseases by comparing a
sample of measles cases and children with other diseases with
regard to distance travelled, time taken to reach the hospital
and the duration of the episode prior to reporting.

Cohorts 5 and 6 {vaccineeg): Children attending the ICDDR,B
vaccination clinic for third dose DPT/polioc at age 4-6 months
will be randomized to receive either measles vaccine at ages 6
and 9 months or a single dose at age 9 months.

For this study, hospital cases and controls, and vaccinees living
within a reasonable distance from the hospital which permits home
visits will be enrolled.

4. Clinical examination and follow-up:

A standard questionnaire will be administered to all cochorts. For
cases, information on exposure, sequence of measles cases within
the household to identify primary and secondary cases, present
and past illness, immunization status, family size, birth order,
and socioeconomic status will be sought. Clinical examination and
anthropometry will be conducted. For other cohorts, similar
information on present and past illnesses, immunization status
etc will be obtained. . ]

All cohorts will be examined twice-weekly for the first 6 weeks
and then weekly for detection of subsequent infectious diseases
for 6 months post-onset. The dietary management of cases in the
home will be monitored. Anthropometry will be conducted weekly on
all cohorts. Children will be asked to return immediately in the
event of any acute illness at any time during follow-up. If
gsecondary infection is detected the child will be brought to the
ICDDR,B hospital for further investigations (eg chest x-ray,
microscopy and culture of stool samples, blood and urine culture,
and culture of nasopharyngeal secretions if there is upper .
respiratory tract infection). -
Ideally, long term follow-up will be conducted to determine
immune function 1-2 years after measles infection or vaccination.
The long term. follow-up will include regular anthropometric
measurements to assess the possible role of nutritional status as
a potential confounder. A separate proposal will be submitted for
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extension of the follow-up on cbmpletion of the first phase of
the study.

5. Anthropometry: ‘

Height (accurate to the nearest 0.1 cm) will be measured using
locally constructed stadiometers (for children >2 years) and
-length boards (for children <2 years), and weight (accurate to
the nearest 20 gms) will be taken using high quality weighing
scales, calibrated daily, following methods of standardization
described by WHO. -

6. Response to Hepatitis B wvaccine:

Six weeks after recruitment, the first dose of hepatitis B
vaccine will be administered to study children in groups 1-4.
The second and the third doses of hepatitis B vaccine will be,
given at 4 weeks intervals. '

7. 8ample size: ‘ [

To detect a difference of 15% in the proportion of children
hospitalized during the six months after acute illness {(comparing
cohort (1) versus (3), and groups {(2) versus (4)), with 80% power
at the 95% significance level, assuming 5% of controls are i
hospitalized, 88 children would be required in each cohort. To
allow for approximately 20% loss to follow-up, 110 children will
be recruited in each of cohorts 1-4.

For detailed studies of surface molecule changes and the
expression of MV-specific RNAs in different populations of PMECs,
a subsample of 20 children in each of cohorts (1) through (4):
will be studied. To compare surface molecule changes between the
primary and secondary cases, cohorts 1 and 4 each will consist of
10 primary and 10 secondary cases so that 20 primary and 20
secondary cases can be studied. To allow for dropout, 25 children
will be recruited into this component of the study. For the |
studies of surface molecule changes among children who receive
measles vaccines, allowing 20% loss to follow up, 25 children
will be recruited in each of groups (5) and (6). :
8. Laboratory assays (see bellow the "Summary table for -
laboratory assays" for timing of assays):’ .
Laboratories will be blind to the clinical status of the study
children. At the ICDDR,B laboratory in Bangladesh, measles-
specific IgM and IgG antibody levels will be assayed by ELISA;65
serum retinol and zinc levels will be de&ermined by high
performance liquid chromatography (HPLC)"" and by atomic
absorption spectrophotometryﬁ respectively, and anti-HBsAg
antibody levels will be assayed by passive haemagglutination
(quantitative assay)'’. The assays described below will be
conducted at the University of Wurzburg.

Measures of MV-specific CMI lymphoproliferation: Proliferative
responses will be determined in response to anti-CD3-mediated
cross-linking of the T cell receptor and to sucrose gradient
purified MV (wild type and Edmonston strain) and to purified MV
glycoproteins. A modified lymphoproliferative assay will be
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conducted according to the low amount of PBMCs available. In
order to unmask MV antigen-specific proliferative responses
thereby increasing the sensitivity of the assay, submitogenic

concentrations {(2U0/ml) of.

will be used.

IL-2 supplemented in the culture medium

PCR of MV _and_cvtokine specific RNAs: Urine and nasopharyngeal

secretions as well as part of the isolated PBMCs

(as bulk

populations or separated into subpopulations) will be processed
for quantitative PCR analysis. Total RNA will be extracted using
the RNAsol method and cDNA synthesized using random hexamer.
priming and AMV reverse transcriptase. For the detection of MV
sequences, oligonucleotide primers specific for the MV N and F
genes will be used for subsequent amplification. Amplificat}on
products will be visualized by ethidium bromide staining on;
agarose gels, the specificity of the amplified products can  be
verified by hybridization with the corresponding MV-specific cDNA
clones labelled either with **p or with non-radicactive systems
in a biochemical reaction. The remainder of the PCR products will

be used in parallel f

or amplifying cytokine specific RNAs (ﬁee

below) .’ |
ary table for laboratory assays: |
o L '
Y : Cases Controlsl
' vaccinees
f Community Hospital ' 6+9 m 9 m Community Hosgpital
{(Cohort 1) {Cohort 2) {Coh- {Coh- {Cohort 3) {(Cohort 4)
. ort 5) ort &)} .
A I 3 N i ' '
, n=1l1l0 n=25 ! n=110 n=25 ne25 1 n=25% n=110 n=25 n=!110 n=25
I~ . '
- | M-1gM Lab M-IgM LAG M-IgM M-IgM - --- .- -
3 |- M-IgG assays M-IgG M-IgG M-IgG
.| viea Germ- vit A vit A vit A
' Zinc any 1 2Zine zinc Zing
: ‘ (LAG) LAG LAG *
Pl M-1gM LAG M-IgM LAG | M-IgM | M-IgM | M-IgM | LAG ' M-IgM | LAG
1. [M—Igs Skin M-IgG Skin- M-1gG M-1gG M-IgG |.Skin M-IgG | Skin
'vit'a | tests | Vit'A tests | Vit A | vit A vit A | tests | Vit A | tests
" | zine zZinc ; Zinc zing Zinc zinc
¢ |, Anti- Anti- LAG LAG Anti- Anti-
. HBsAg HBsAg Skin Skin HBsAg HBsAg
[ ‘ tests tests
' |} Anti- LAG Anti- LAG . LAG LAG; Anti- LAG Anti- LAG
1= IHBBAg ) HBsAg ' - i HBshg HBsAg
T . :
iple size for in Germany (25 at stdrt) is a subsample of the total

o). -

laboratory assays
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RNAase protection assays: As the sensitivity of the PCR technique
usually is limited, critical or unclear cases can be
reinvestigated using highly sensitive nuclease protection assays
that have been established and successfully conducted for PBMCs
in the laboratory at Wurzburg. Although the complete method is
now commercially available as a kit rendering the handling rather
easy, the application of this method will be confined to
exceptional cases. ‘

Immunofluorescent staining: Staining for surface molecules as
wall as staining for internal antigens of MV structural proteins
with permeabilised cells will be performed following standard
procedures. Monoclonal and polyclonal antibodies against MV
structural proteins as well as against. the MV receptor structures
which are not commercially available ate present in the
laboratory in Wurzburg. In some cases, double staining techniques
will be applied for the analysis of surface and internal antigen
expression at the same time. This will be impertant for the
expression of MV receptor molecules in relation to MV specific
antigens and for tracing the pathway of MV in different sub-
populations of PBMCs feollowing infection or wvaccination. The
expression of the individual antigens will bhe analyzed by flow
cytometry. Immunofluorescence staining has heen found to he a
highly sensitive test in this laboratory. However, in situ PCR
will alsc be developed in addition to immunofluorescence
staining.

Cytokine profile: Generally, Il-1a, I1-1B, IL-2, IL-4, IL-5, II-
6, IL-10, IL-12, TGF-B, TNF-a and type I IFN will be of interest.
As far as possible, cytokine levels can be assayed directly in
serum samples by commercially available ELISAS (as is the case
for most interleukins). In addition, cytokine levels presenf in
the supernatant of cultured PBMCs can be determined. Using sets
of specific primers, levels of mRNAs, K specific for these cytokines
can be assessed following reverse transcription by PCR as
described above. The synthesis of type I IFN will be detected
indirectly by staining for the internal IFN-inducible MxA
protein.

9. Specimen collection and processing (See above the "Summary
table for laboratory assays" for timing of blood samples):
Two ml of blood samples will be obtained by venepuncture from one
of the forearm veins of all children in cohorts 1, 2 (measles
cases), 5 and 6 (vaccinees) at recruitment and 6 weeks after
raecruitment.. The same amount of blood samples will be obtained
from cohorts 3 and 4 (controls) at 6 weeks after recruitment
(before hepatitis B vaccine).. One ml of blood will be collected
by venepuncture from cohorts 1,2,3 and 4 at 6 months after
recruitment (after administration of three doses of hepatitis B
vaccines at 4 weeks intervals}).
The first 25 children aged 6-11 months in each cohort and the
groups of vaccinees will be enrolled in the study of surface
molecule and cytokine changes. From these children in cohorts
1,2,5 and 6 (measles cases and vaccinees) additional 5 ml (a
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minimum of 3 ml) of heparinized blood will be obtained by
venipuncture at recruitment, 6 weeks and 6 months after
recruitment and in cohorts 3 and 4 (controls) the same amount of
blood will be obtained at 6 weeks and 6 months after recruitment.
PBMCs will be isolated on Ficoll-hypaque gradients. Cells
(resuspended in freezing medium containing 10% DMSO) and serum
fractions will be frozen immediately in:liquid nitrogen for
shipment to the laboratory at the Institute of Virology and
Immunology, University of Wurzburg, Germany for detailed
virological and immunological studies. A minimum of 3 ml of blood
is needed (corresponding to 4 million cells), as the minimal
requirement for cDNA synthesis and subsequent PCR amplification
is 2.5pg of total RNA (corresponding to 2.5 million PBMCs), and
the remainder of the cells would be necessary for the
immunofluorescent staining experiments (minimum 1—-2*105 cells per
assay). In view of these calculations, 5 ml of blood will be
collected where possible. For all cohorts, all blood samples will
be obtained in the hospital so that samples can be processed and
stored immediately for further assay. Parents will be requested
to bring their child to the hospital on scheduled dates during
follow-up for obtaining blood samples. Parents will be paid for
the conveyance and for compensation of loss of their wage. If
parents fail to bring their child to the hospital on the
scheduled date, a Health Assistant will try to bring the child
from his/her residence on the following day. Nasopharyngeal
secretions and urine samples will he obtained from subsamples of
measles cases and vaccinees in the first week after recruitment
for detection of measles virus and cytokines.

9. Skin tests:

The Multitest CMI (Institut Merieux, Lyon, France) for delayed
cutaneous hypersensitivity will be conducted by multipuncture on
subjects who will have detailed tests of cellular and subcellular
molecular changes at the 6 week follow-up visits, following the
manufacturer's specifications. The Multitest CMI applicator has 8
heads with 9 tines on each head, loaded with 7 different antigens
(tetanus, diphtheria, streptococcus, tuberculin, proteus,
trichophyton, and candida). The Multitest CMI is applied firmly
to the stretched skin of the forearm near the elbow for 5
seconds. Induration is measured in mm after 48 hours, by means of
a caliper. Reactions >=2 mm are considered positive. !

10. Autopsies: i
Whenever possible, autopsies will be conducted on children who
die, to obtain more precise information on the immediate cause of
death and to look for persistence of measles virus infection.
Amongst the tissues that are available and are of particular'
interest, lymph nodes, spleen and gut are the most important.
Tissue procession usually will be done by either deep freezing
the tissue immediately after autopsy and sending it to Germany,
or by immediately mincing and lysing the tissue in
guanidiniumisothiocyanate buffer for further preparation in
Germany.



. 12. Data analysis:
 The main areas of analysis are as follows:
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11. Management of cases and controls:

All cases and hospital-controls will be appropriately treated
free of cost either on an outpatient or an inpatient basis
according to the routine practice of the ICDDR, B. The community
cases will be treated free of cost from the community clinic. All
the cases and controls will be provided necessary treatment

. whenever they are found to be ill during the period of follow-up.

The treatment will include administration of vitamin A, dietary
management for malnutrition and treatment of infections. Parents
0f all unvaccinated study children will be encouraged to get

their children vaccinated with appropriate EPI vaccines.

{1). Measles virus (wild or vaccine) is the exposure of 1hterest
and immunological changes the outcome of interest. Immunological
changes, including cytokine profile and surface molecules on sub-

- populations of PBMCs will be compared among (a) acute measles

cases vs healthy controls, (b} complicated measles cases vs
children with other illnesses (c) acute measles cases from the
community and complicated measles cases in hospital (d) primary

. varsus secondary measles cases and (e) acute measles cases versus

recipients of measles vaccing at 6 or 9 months of age. For the
presence of MV in PBMC samples and subpopulations, children with
acute measles will be compared to. vaccinees at different time
points following exposure. The role nutritional status (measured
by anthropometry and serum lavels of zinc and retinol) will he
assessed for confounding the effect of measles infection on
cellular immune functions.

{2). Measles virus 1is the exposure of interest, and morbidity
after recruitment (hospitalization, days of illness, secondary
infections), and humoral response to hepatitis B vaccine the
outcomes of interest. Age, sex, nutritional status, and
micronutrient levels will be assessed as possible confounders.

(3). A subsidiary analysis ‘will be conducted on assessment of
early and delayed case fatality rates and factors associated with
fatality among measles cases.

13. Quality control: '

puring planing phase of the study a "Manual" will be developed
for the Research Physicians and the field workers. It will
contain standard definitions and selection criterias of measles
cases, healthy controls and hospital controls. There will be
instructions on administration of the questionnaire and on taking

anthropometric measurements. It will include guidance on what

checks are to be conducted on completed questionnaires and

-details on when and how samples will be collected and processed

for laboratory analysis.

Clinical diagnosis of all measles cases and other diseases will
.be confirmed by the Principal Investigator or the trained
‘Research Fellow {(Physician). Clinical diagnosis of measles will

be confirmed in all measles cases and will be ruled out in all




controls by serology. Diagnosis of other diseases will he
confirmed, whenever possible, by cultures of blood, stool, urine
or other laboratory tests available at the ICDDR,B.

The follow-up rate will be monltored closely. Parents will
requested to notify new addresses in case of migration. At least
three different addresses of relatives or friends will be
recorded to trace the cases or controls in case of .unnoticed
migration. Apart from migration, other reasons for children: heing
lost to follow-up will be ascertained and remedial measures w:ll
undertaken promptly whenever possible.

All records will be checked by the Principal Investigator for
completeness and logical con31stency prior to computer entry. A
data set will be entered twice in two data files by two data
entry technicians and these files will be compared by computer
programs for typing errors. In addltlon interactive and batch
checking will be performed to ensure that data are within
allowable range and that they are consistent from one question to
the another. Errors and queries will be referred back to the
relevant worker or the investigator immediately. In addition,
interim tabulations of some important variables will be performed
on a monthly basis to monitor any marked shift in the pattern of
data. This will give a signal to check on particular aspect of
the study. All these procedures will also help to monitor
performance of field workers. To monitor performance of
laboratory procedures blind coded duplicate samples will be
introduced regqularly into the workload.

During the period of the study regular meetings will be held with
all members involved in the study to discuss progress and
queries. When new problems arise the solution will be
incorporated into the manual so that there is consistency in
dealing with the problem in future.

14, Confidentiality:

All existing and new information will be held strictly
confidential. Study subjects will be identified by only numerical
codes in all data sets used for analysis.

r
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D. STUDY SCHEDULE

The study has four general phases (see bellow the work
programme) :

1.Planning and setting up field work:

.Dr Cutts and Dr ter Meulen will visit, Bangladesh to help set up
.the study, including preparation of a detailed plan of field work
and supervisory activities, discussion of the study with the
community concerned, arrangement of laboratory procedures
including storage and shipping of specimens, pre-tegst of
questionnaires, training of interviewers, selection of criteria
for investigation of illness episodes among study children, and
arrangement of data management procedures.

2. Field data collection:

Recruitment of measles cases and controls is expected to take 15
months. The first 25 children aged 6-11 months, whose parents
consent, will be recruited for assays of cellular immune
function, thus follow-up of this subgroup should be completed and
all specimens shipped to the University of Wurzburg by the third
quarter of the second year of the study.

3. Laboratory analyses:

Analyses will be ongoing in both the collaborating laboratories.
It is envisaged that specimens will be carried to Germany by Dbr
Cutts or Pbr Akramuzzaman as accompanied baggage on 3-4 occasions
during the study. Laboratory analyses should be completed by the
end of the third guarter of the second year of the study. -

4. Data analysis and report generation:

An interim analysis of clinical data and laboratory data from
Bangladesh will be conducted by Dr Cutts and Dr Akramuzzaman, as
part of the monitoring of quality control, at the end of the
first year. Preliminary ana1y51s of data from the Wur7burg
laboratory will be conducted in Wurzburg as data become
available. Joint analysis of c¢linical and laboratory data will be
conducted in London in the last quarter of the second year, with
full-time support from a statistician at LSHTM (3 month's salary
for the statistician is included in the funding requested)}.
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C. SIGNIFICANCE
1

Most of the recent work on the effect of measles and measles
vaceines on cellular immune function and cytokine profile have
been of a laboratory nature, and the effects of the postulated
bias in helper T cell response on clinical outcome has not been
fully assessed. Our study will obtain precise data on the
clinical progress of measles to assist in understanding the
clinical implications of changes detected at the molecular level.
The effect of HT vaccines on increased mortality was only
observed in countries with high background rates of infant
mortality, suggesting that there is an interaction with other
factors which cause child mortality. Our study will extend this
observation to Bangladesh, examining the possible interaction of
different socioeconomic, nutritional and environmental conditions
with measles associated immune disruption on incidence and
severity of secondary infections.

. ' |
The recent definition of the surface molecules involved in the MV
receptor has opened up a new and exciting experimental appraach
to relate MV infection with impairments of leucocyte functians As
encountered during MV induced immunosuppression. Our study will
determine the consequences of downregulating CD46 and moesid on
the surface of primary or persistently infected tissue culture
cells on cell function. Differences in the expression and
regulation of these molecules will be assessed in an acute or
complicated measles infection, and in 6 or 9 month old recipients
of standard titre measles vaccine, thus investigating the
hypothesis that downregulation of tﬁese‘molecules is one ofithe
determinants of the degree of immune suppression induced by wild
or vaccine virus. The study will also verify whether macrophages
are the main target cells for MV infection, extend this
observation to vaccinated children, and investigate the
implications for the establishment of persistent infection.
The advancement of knowledge of the effects of wild and vaccine
virus on cellular immune function will be a vital contribution to
improving the health status of populations in developing
countries by opening the way for the design and evaluation of new
vaccines and vaccination sgstrategies against measles, a major
calse of child mortality in the world. Studies in Bangladesh have
sth& the importance of measles among children under 9 months of
age.” A study has recently been conducted a ICDDR,B to
investigate waning of maternal antibody:in infants, with a view
to earlier vaccination. Our study, which will assist in
understanding the mechanisms of action and of potential adverse
events of measles vaccines in young infants is therefore
extremely relevant to Bangladesh for development of it's
immunization policy.
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E. FACILITIES REQUIRED

. |

No new facilities will be required for this study. Uncomplicated
measles cases and healthy controls will be recruited from a peri-
urban poor community of Dhaka city, which is served by a waekly
¢linic of the ICDDR,B. Complicated measles cases and diseased
controls will be recrulted from the ICDDR,B hospital, which
receives approximately 100,000 patients a year, 60% of whom are
chlldren, suffering from dlarrhoea, ARI and other infectious
diseases including measles. Measles vaccinees will be recruited
from among the children who obtain the third dose of DPT ang
polio from the immunization clinic of the hospital, which
vaccinates approx1mately 2000 children:with the third dose of DPT
and polio vaccines and 3000 children with measles vaccine A year.

The ICDDPR,B has an excellent research laboratory which is located
in the hosp1tal building. All the laboratory tests planned for
this study are already being performed for other ongoing
researches. The Institute of Virology and Immunobioclogy of the
University of Wurzburg has long experience of performing all
assays planned for this study. Monoconal and polyclonal
antibodies against measles virus structural protein as well as
receptor structures which are not commercially available are
present in the laboratory in Wurzburg. Therefore, no new
laboratory set up will be required for this study.
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F. COLLABORATIVE ARRANGEMENT (please see the Work Program
! bellow on page 21):

This will be a collaborative study among the International Centre
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), the London
School of Hygiene and Tropical Medicine (LSHTM) and the
University of Wurzburg, Germany. '

~ The ICDDR,B has a long history of research on measles
epidemiology and the impact of measles vaccines. However, the
ICDDR,B has not conducted any in-depth clinical and immunological
studies on measles or measles vaccination although it has the
potential to conduct such research. Dr Akramuzzaman has shown his
abilities in clinical studies at the ICDDR,B and he has also
shown his excellent capacities for research on epidemiology of
measles in connection to his M8c course at the University of
London. He is the principal investigator of the ongoing research
on nosocomial transmission of measles. He will be rasponnihln for
conducting the clinical studies on measles for this study.

Prof v ter Meulen is leading a group of scientists at the
University of Wurzburg, who are at present analyzing the
replication of measles virus in peripheral blood mononuclear
cells and the mechanism by which measles virus is inducing
immunosuppression. They have identified on lymphocytes and
monocytes in addition CD46 moesin as another receptor for measles
virus. This receptor is down-regulated after viral infection.
Prof ter Meulen will conduct and supervise the laboratory assays
for this study at the University of Wurzburg. The Univers'ity will
also welcome training of a post-doctoral fellow in those
laboratory assays which are relevant and feasible to conduct in
. developing countries. Ideally, a candidate will be. sought, in
Bangladesh. : B '

Dr Felicity Cutts of the Communicable Disease Epidemiology Unit
of the LSHTM has worked in measles control and measles vaccine
trial in developing countries for over 10 years and 1is currently
working on the development of criteria to evaluate the safety and
. efficacy of current and future measles vaccine. She has ongoing
projects to monitor the use of medium titre EZ wvaccine at 6
months of age in Kinshasa, Zaire, and conducted two trials of
'high titre EZ vaccine at Kinshasa. The LSHTM has .several
scientists involved in measles research. Two colleagues of Dr
Cutt's Unit (Prof. Paul Fine and Dr. Jonathan Sterne) conducted
an independent review of the data on high titre measles vaccine
and mortality for WHO, which led to the global policy change in
the use of this vaccine. Dr Cutts will use her expertise in
measles research to help set up and supervise the study in

' Bangladesh, and she will coordinate activities of the study at
three collaborating institutions. She will also supervise Dr.
Akramuzzaman, who will enrol as an external student for a Phb
degree at the University of London and use this project in part
fulfillment of the requirements of the PhD.
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In year 1, Dr Cutts and Dr ter Meulen will visit Bangladesh to
help set up the study, and Dr. Cutts will make a second visit for
supervision of field work & months later. Dr Cutts will make a
third visit at the beginning of year 2 to conduct a interim
analysis of c¢linical and local laboratory data with Dr
Akramuzzaman. Dr Cutts and Dr Akramuzzaman will each visit the
Wurzburg laboratory once per year, to observe laboratory
procedures and discuss progress. Specimens will be transported as
accompanied luggage from Bangladesh to Germany on these
occasions. Dr ter Meulen and Dr Akramuzzaman will visit London at
the end of the study for final data analysis, interpretation and
‘report generation. This collaborative' project would help to
‘develop research capacity for ICDDR,B. on measles by transfer of
clinical, epidemiological and virological expertise from the
L.ondon School of Hygiene and the Universgsity of Wurzburg.




Program:

ases, research tasks and personnel " Year 1 ¥ Yoar 2 *
'+ Dr Akramuzzaman; TM:Dr ter Meulen; : X
': Dr Felicity Cutts 1 2 3 4 1] 2 3 4

' . HE !
Pretest guestionnaires (AZ, FC} -

Discuss study with community under surveillance {(AZ) -

1 .
Arrange laboratory procedures including cell separation -
and storage (AZ, TM) -

Train interviewers (AZ, FC) .

Arrénge data entry procedures (AZ, FC) -

Enrol measles cases in hospital and community and take - - - - -
blocd samples (intexviewers and study physicians} '

1

Select appropriate controls and enrol them (AZ}) ‘ S - - -

Conduct twice weekly visits for 6 weeks post-enrolment PRS- - - -
{interviewers)

]

Begin hepatitis B vaccine series 6 weeks after enrolment, - | - - |- - -
and take blood samples from cases and contrels w T :
(interviewers and study physiciansy i

Conduct weekly visits until 6 months post-enrolment . BT D - - - -
{interviewers} . '

Investigate episodes of illness in study children (study e - - -1 - -
physicians) ' 1

'
Recruit grohps of vaccinees and randomize to receive:one - -
or two doses of measles vaccine (AZ and study physicians)

Administer measles vaccine and take blood samples on’ the R - -
day of vaccination, 6 weeks and 6 months after enrolment ' :
(interviewers and study physicians}

Supervise interviewers (AZ, community supervisors, FC ) - - - - - - -

Process blood samples, separating sera and cells . - - - - - - -
{(laboratory technicians) i

Conduct laboratory assays in Bangladesh : - - - - - -

Transport cells to Germany (FC, AZ} - - -

Conduct laboratory assays in Germany (TM} ’ - - - - -

Monitor data entry with quality controls (AZ, FC) - - - - - - -

Conduct interim data analyses in Bangladesh {AZ, FC) -

Analyze data from laboratory assays in Germany (TM) - ’ -

Conduct final data analysis in London (FC, statisticlan of -
- LSHTM, AZ, TM)

Produce report (FC, AZ, TM) -

nbers refer ko quarters, beginning as soon as possible after funding is obtained for the study.
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étudy of the immune disruption caused by measles and its associalio
clinical progress in Dhaka, Bangladesh

, ' |
BUDGET FOR TWO YEARS
[amount in US $}

PRESENT STAFF

Br SM Akramuzzaman 50% 5,466 6,012 11,478
Mr MA Wahed 10% 1,483 1,631 3,114
Dr Anowar Hossain 05% 606 666 1,272
Mr DK Barua 100% 4,872 5,359 - 10,231
Ms Rekha Chanda 100% 3,948 4,343 8,291
Ms Jyotsna Biswas 100% 3,948 4,343 8,291
0
NEW RECRUITMENT . 0
Res Fellow (1) 100% 2,154 2,369 4,523
Res Assistant (1) 100% 2,154 2,369 4,523
Data Proc Asstt (1) 100% 3,300 : 3,630 6,930
Field Workers {4) 100% 4,062 4,468 . 8,530
SUB-TOTAL 31,993 35,190 67,183
0
LOCAL TRAVEL 22,625 24,887 47,512
[For follow-up home 0
vists/clinic visits] 0
INT'L TRAVEL w 3,000 3,300 6,300
ITravel to LSHTM for . o
data analysis etc.] T 0
' ' 0
SUPPLIES & MATERIALS : , 0
Hospital supplies - 500 ‘ 550 1,050
Office supplies 500 550 1,050
Laboratory supplies - ;
Hepatitis B vaccine 3,000 - 3,300 » 65,300
ELISA-kit:measles~specific IgM 2,100 b 2,300 ‘4,400
ELISA-kit:measles-specific 1gG 5,000 " 5,000 10,000
CMI kit 5,000 5,000 10,000
Glassware {(pippets etc.) 1,500 1,650 3,150
Chemicals 500 : 550 1,050
Drugs [for wkly. clinic] 2,000 2,200 4,200
Non-stock drugs. 100 110 210
Nonstock others | 100 . 100 - 200
Clearing & forwarding 100 ' 110 210

SUB-TOTAL ’ 20,400 21,420 41,820




Cartied Forward . . . .

-

OTHER CONTRACTUAL

Rent, commun. & utilities
Printing & Publication
Repaira & Maintenance
Staff development

- 7 2 " A - T - ) T S W o o s e o 7y e PV Wy T Y W T . TP Y Y Tt o S oy TP T o o o o e

SUB~TOTAL

INTERDEPARTMENTAL SERVICES
Land Transport-Dhaka
Xerox & mimeograph
Pathological test
Microbiological test
Biochemistry test
X-ray '
Medical jillustration
Fax/Telex

Library charges
Staff c¢linic ~ Dhaka

ik G o L o Al el A S S S S i B o S A AR S N T T Y . o e e e o e sl D S G Y A S T " T T 2

SUB-TOTAL

CAPITAL EXPENDITURES
Weighing scales

Length boards
Microcomputer & printer

o . i T T T . e e o e W S S o W VP A 7o T o o el i ek AL Al ML S AR L P T M e e N Y i P W § o e o o b ik ol B

TOTAL DIRECT COST

INDIRECT COST
{31% of direct cost)
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First Year 2nd Year Total
.20,400 21,420 41,820
: 0
0
100 110 210
100 110 210 ,
1,000 1,100 2,100 ‘
2,000 2,000 4,000 !
\
3,200 3,320 6,520 ;
O 1
O |
220 220 440 l
220 220 440
5,500 6,050 11,550
3,000 3,300 6,300 ‘
7,203 7,923 15,126 ‘
300 330 630 |
100 110 210 .
100 110 210
100 110 210 |
200 220 420 .
i
16,943 18,593 35,536
0
i 0
300 300
200 200
3,500 : 3,500
4,000 ; 0 4,000
|
102,161 106,710 208,871
{ 0
31,670 ' 33,080 64,750
0
133,831 139,790 273,621
e .
e LJMM
0 q,u(JIS
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IMMUNE DISRUPTION CAUSED BY MEASLES AND IT'S ASSOCIATION WITH

CLINICAL PROGRESS IN DHAKA, BANGLADESH

|

TWO years summary budget for three collaborating 1nst1tut10ns

(amount in US §)

Expense category :ICDDR;B LSHTM Uw
Personnel cost - 67,183 51,207 161',700
Local travel 47,512 Y
International travel : 6,300 16,500 12,705
Supplies and materials 41,820 1,515 57,750
Other contractual 6,520 '
Interdepartmental

services 35,536
Capital expenditure - 4,000
.Direct cost 208,871 69,222 232,155
Indirect cost , 64, 750 : 27,690
Project cost 273,621 . 96,912 232,155
TOTAL DIRECT COST: 510,248
TOTAL PROJECT COST (INCLUDING OVERﬂEAD): 602,688
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Abstract summary for the Ethical Review Committee

This study will investigate different hypotheses for the biological mechanisms underlying the
excess delayed mortality aficr measles or high titre measles vaccines. Morbidity will be
monitored after mild measles (among children recruited through community-based
surveillance) or complicated measles (recruited at hospital), and compared to controls (a
cohort of healthy children and a cohort of children hospitalized with other illnesses). Onc
hundred and ten children will be recruited in each group, and will be examined twice weekly
in the first 6 wecks then weekly until 6 months after recruitment. Appropriate laboratory and
radiological investigations of episodes of illness will be conducted to identify the causative
agent where possible. Measles infection will be confirmed by serology. To investigate the
hypothesis that measles virus infection causes a prolonged bias to type 2 helper T cell
response (which is predicted to increase the antibody response to infectious agents). the
response to vaccination with hepatitis B vaccines 6 wecks after recruitment will be compared
between cases and controls. In each analysis, age, sex, sociocconomic status, nutritional
status, and levels of serum retinol and zinc will be asscssed as possible confounders.

On a subsample of subjects aged 6-11 months, (n=25 per group), the study will measure the
lymphoproliferative response to stimulation with measles;virus and measles virus purificd
membrane proteins, cytokine profiles, and changes in surface molecules, particutarly those
involved in the measles virus receptor complex, on subpopulations of peripheral blood
mononuclear cells (PBMCs). Two groups of measles vaccinees (n=25 pecr group) will also
be studied, one group recciving two doses of standard titre measles vaccines at ages 6 and 9
months, the other a single dose at 9 months, to allow comparison of the cffects of wild
versus vaccine virus on cellular function. The presence of measles virus in PBMC samples
and subpopulations in children with acute measles will be compared to vaccinees at differcnt
time points following ‘exposure.

We are. addressing the following items for necessary information for the committc:

I Children between 6 months and 12 years of age will be sclected for this study hecause
measles is common in this age group. WHO reccomends the use of currently uscd
normal titre vaccines at 6 and 9 months of age who are hospitalized or arc at
increased risk of acquiring measles. Children between 6 and 11 months will be
selected for investigation of cellular immune functions so that we are able to compare
them with those of measles vaccinees, who will be vaccinated with measles vaceine
either at 6 and 9 months or only at 9 months of age. The results of immune function
tests in children of 6-11 months of age will also help in the development and
evaluatiation of new a measles vaccine that could be used in children of this age

group.
2. The study will not cause any risk to the study children. 1‘

All cases and hospital controls will be appropriaiely treated free ol cosl according 1o
the routine practice of the ICDDR,B. The community cases will be treated free of
" cost from the community clinic. All the cases and controls will be provided nccessary

L




treatmerit whenever they are found ill during the period of follow-up. The (reatment
will include administration of vitamin A, dietary management for malnutrition and
treatment of infections. Parents of all unvaccinated study children will be encouraged
o get iheir children vaccinated with appropruled IEPI vaccines.

Confidentiality of children’s records will be maintained. Umquc study numbers will
be used during analysis.

Informed consent in a consent form will be obtained from the legal guardian or
parcnts before inclusion in the study.

A short interview of the mothers or legal guardians of all cases, controls and measles
vaccinees will be taken by the health assistants on their children’s present health, pas
illncsses, socio-economic and environmental conditions and historry contact with
measles cases. The interview will last for about ten 10-15 minutes. Information on
illnesses and anthropometric measurements will be obtained twice weekly during the
first 6 weeks and then at weekly intervals upto 6 months afier recruitment.

The short-term benifits of the study includes appropriate treatment of all study
children during hospitalization and during the period of 6 months follow-up. All
cases and controls will also be protected from hepatitis B infection and it’s
conscquences by vaccination with hepatitis B vaccine. The long-term benefit of the
study includes the advancement of knowledge of tlic effects of wild and vaccine virus
on cellular immune function, which will be a vital contribution to improving the
health status of populations in developing countrics by opcning the way for the design
and evaluation of ncw vaccines and vaccination strategies against mm‘;lcq o major
cause of child mortality in the world. :

Information obtained from the questionniare, anthropometric measurcments,
laboratory tests and hospital records will be used for data analysis. One t0 two ml of
blood will be obtained from forearm veins of all cases on three occassions - once al
recruitment, six weeks later and then at six months after recruitment. The same
amount of blood will be collected in controls at 6 weeks and 6 months after
recruttment. These samples of blood will be used to measure serum vitamin A and
zinc, meastes specific 1lgG and IgM and anti-HBsAg.

In addition, five to six ml of blood will be obtained from forearm veins of subsets of
25 cases and 25 controls, and of two groups measles vaccinees on three occassions -
once at recruitment, six weeks later and then at six months after recruitment. The
same amount of blood will be collected in controls at 6 wecks and 6 months after
recruitment. These samples of biood will be used for cellular immune function (ests.
A skin test will be performed on these subsets of cases and controls, and on measles
vaccinees at 6 weeks after recruitment for assessing cell mediated immunity. These
tests will cause some discomfort to study children, but will not cause any harm and
these are currently being performed for other studies in this hospital.




CONSENT FORM -1 “ 52
STUDY OF IMMUNE DISRUPTION CAUSED BY MEASLES AND [T'S ASSOCIATION
WITH CLINICAL PROGRESS IN DHAKA, BANGLADESH :

(For measles/post-measles cases for studying cellular immune functions) !

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 these children are bellow 9 months of dge, who are
not chglble to rec€ive currently used measles vaccine. Several high titre measles vaccines were
tried to prevent measles in these young infants, but these were associated with higher death rate in
vaccinated children. The ICDDR,B is carrying out research to find out underlying cause of this
high death rate. There are many 31mllar1tles and parallels between the causes of deaths following
measles and the causes of deaths following vaccination. with high titre measles vaccines. Since your
child is suffering from measles/complications of measles, we will be able to find out the cause of
increased death rate in young infants due to measles or vaccination with high titre measles vaccines
by comparing illnesses and immune status of your child with children receiving currently. used
measles vaccines, healthy children and children suffering from other diseases. This study will also
help to develop new measles vaccines that could prevent measles in young infants and to evaluate
safety and efficacy of novel measles vaccines. If you agree to enrol your child in this study, the
following procedures will be performed : i

A Health Assistant will interview you on your child's present and past health, socio-economic and
environmental conditions, history of contact with other measles cases etc and a physician will
examine her/him thoroughly. The interview will last for about 10 to 15 minutes. The Heath
Assistant will also obtain information on your child’s 1llness and measure height, weight and mid-
upper-arm circumference at recruitment and twice a week durmg first 6 weeks and then at weekly
intervals up to 6 months. We will vaccinate your child with: hepatms B vaccine after 6 wecks. Six
to seven ml (a little more that a teaspoonful} of blood will be obtained from one forearm vein of
your child at recruitment, and at 6 weeks and at 6 months after recruitment to evaluate scrum
vitamin A and zinc levels, immune status and protection offered by hepatitis B vaccine. We will
also do a skin test a 6 weeks to further evaluate immune status of your child. These are all simple
procedures and are currently being performed on other study children of this hospital. However,
these procedures will cause some discomfort, but will not cause any harm to your child. During
hospitalization and throughout the follow-up period your child w1ll receive standard treatment
available from this hospital/clinic free of cost.

If at any time if you wish to withdraw your child from the study, you are free to do so and cven
then she/he will receive standard treatment available from this hospital/clinic free of cost. If you
are interested we will inform you the results of the laboratory investigations when they become
available. We will compensate for the loss of your wage for bringing your child to this
hospital/clinic for follow—up.

If you are willing to include your child in this study, please sign or put your left thumb impression
bellow.

Thank you.

Signature of the investigator Signature/left thumb impression of legaI
guardian

----------------------------- . o Date
Signature of the witness




e  f ? 33

a%ﬁ@ /=™ os ' [
ﬁ R B C’-‘ﬂ'ﬂ Eﬁ%‘@vﬁ BQSI‘EJ RISERE
! S TSUTA UIIB] ST ﬁ\;@m as;-zsm
il t - :

T I zms:m ssf:c:rc:‘ra Gﬂ'ﬂm sn@f SR 3@@‘? IR
I =T =75) \!

3
I

Racerrl YN IR Btetrd-zr; Fz1 IEr N 9
U WAEZ I FOR TR G4 TR 3F 12200 Sraes
= @ T & :ﬁ@“ NESWI | Z(‘FEUF ZEE ’ﬁ?ﬂ Q& 5]
v(@ﬂsﬁ AT ITR YT =y EE @ o= T R |gT
xfzﬂ TR IWE, TG TIH GO §FI 21X XCTE @
:‘(r%ﬁr Tt 1t =g R 22 2w 57 2R TRT @R 57
TRAT] T I I Svr HsI8gy TR 57 4%
QY 4R TR w9 e, sneEre 3y 219/270R”
STERIT 95 | s = T3 ﬁu @ Sy fAgan @ gutw
R TR A, sror’ aedT 39 R e o oy IO
Glaer 987 @ R ER RIS I ST @1 @
B ST TG TR %@a SY YT [TAT @I TS A
E STE¥T| IR 2T SErRQA SENASR f319 3] S TRk
I} SrEie) TR ,
e = A T T TRENT SRATTUTNE
1T SRE. IS PRI = Ty I8 w enls
137, BT rfimfaw o onfade e, TREWEY 97 ¢ Ty
13 B3 21 @OTR =1 (e fr 3 2o faagr foy
], AR I TRT JAIPEAR >0-3Q ﬁaﬁﬁ S 1o 2 A
TS, emcgﬁaﬁ” ORI FR2AI a7, THA < 2 Q9 TR
ST ITHT O PI TR R oral 3¢ wE@ ! IIRE FERCK
ISPI 212:1 gL wav_mce 'zrf%%:r:mté REEERRCEiE o QST

. vi-
| |

.\

fr N

. H B A
o '

i




I
 ATR IR, L @19 SIqR R By R o e
VTR Ty @emrzfta 72k o sieane e
Q¥ Y WIPZ, > Y O g ITAM W A
28 T <, (3@, @ ITET 899 o @b
1 "’}%‘T“ﬂ' ECL A/ VT?!,Sf?S-T?_f FAT 5/9 A9 (> v usiwa
IT @AT) T3 3@ @A @ 2&E & 912 o7, &1 JEEs
FEB] TR ST SR TP 201GY BT ORI R) T
SR T 07?\5{3@ NS LTS =« TERT rafle 39232
TS S1E@ETT] S <y @llogy @t @ 2y 3
T3 R Ry <9 wEs @R ®E 3@ 711 3IF
RETTR STy TsT 1 e a9s SRSy fang
- 2|

-

34

R W @RI IT AR G AN By
KRR TR S IR FSTzR =g T3 Ss0aie g
DI gBHe fefrsen & SIS ACERV e By
3T g RINTE SRT ] AT DI
RIVTTE . SEH-N3ATT HIf UL @ T@d 76 o
WY TR ST LR GIT KA

4T STRENT WII Ty o1 s T2 I9 HES
o I3 <F/319 21 3@ INAGE we o

QRIS I3 o ofaRES S /s TIoa '
RECE - L[HYTHY BIG) |
SRR o E o I L afaw

IED




CONSENT FORM -2
STUDY OF IMMUNE DISRUPTION CAUSED BY MEASLES AND I'T’S ASSOCIATION
WITH CLINICAL PROGRESS IN DHAKA, BANGLADIESH
(For measles vaccinees for studying cellular immune functions)

A large number of children in Bangladesh suffer from measles each year and many ot them dic
from i’s complications. A large proportion of these children are bellow 9 months of age, who e
not eligible to receive currently used measles vaccine. Several high titre measles vaccines were
tricd to prevent measles in these young infants, but these were associated with higher death rate in
vaccinated children. The ICDDR,B is carrying out resecarch to find out underlying cause ot this
high death rate. Therc are many similaritics and parallels between the causes of deaths following
measles and causes of deaths tollowing vaccination with*high titre measles vaccines. Since your
child will be receiving measles vaccine, we will be able to find out the cause of increaseddt death
rate in young infants due to measles or vaccination with high titre measles vaccines by comparing
immune status of your child with chitdren suffering from measles/complications of measies.
healthy children and children suffering from other diseases. This study will also help 1o develop
new measles vaccines that could prevent measles in young infants and to cvaluate safety and
cfficacy of novel measles vaccines. [f you agree to enrol your child in this study, the following
procedures will be performed.

Your child will be randomly selected to receive currently used measles vaccine either now and
again at 9 mounths, or three months later at 3 months only. At 9-month’s dosc of measles vhccine a
Health Assistant will intervicw you on your child’s present and past health, socio-cconomic and
environmental conditions, history of contact with other measles cases ctc and a physician will
examine her/him thoroughly. The interview will last for about 10 to 15 minutes. The Heath
Assistant. will also obtain information on your child’s illness and mecasurc height, weight and mid-
upper-arny circumference at 9-month’s dose of measles vaccine and then twice a week during first
6 weeks and at weekly intervals up to 6 months. Six to seven mi (a little more that o teaspoonful)
of blood will be obtained from one forcarm vein of your child just before the 9-month’s dose ol
measles vaccine, then at 6 weeks and 6 months after completing measles vaccination 1o evaluate
serum vitamin A and zinc levels, and immune status. We will also do a skin test a 6 weeks afier
the 9-month’s dose of measles vaccine to further evaluate immune status of your child. These are
all simple procedures and are currently being performed on other study children of this haospital,
However, these procedures will cause some discomfort, but will not cause any harm to vour child.
During hospitalization and throughout the follow-up period your child will receive standard
treatment available from this hospital/clinic free of cost.

If at any time if you wish to withdraw your child from the study, you are free to do so and even
then she/he will receive standard treatment available from this hospital/clinic free of cost. 1f yvou
are interested we will inform you the results of the laboratory investigations when they become
available. We will compensate for the loss of your wage for bringing your child to this
hospital/clinic for follow-up. :

If you are willing to include your child in this study, please sigh or put your left thumb impression
bellow. *

Thank you.

Signature of the investigator Signature/left thumb impression ol fegal
' guardian

Signature of the witness Dale
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CONSENT FORM - 3
STUDY OF IMMUNE DISRUPTION CAUSED BY MEASLES AND I'T'S ASSOCIATION
WITH CLINICAL PROGRESS IN DHAKA, BANGLADISTH
(For controls for studying ccliular immune functions)

A large number of children in Bangladesh suffer from measles each year and many of thein dic
from it’s complications. A large proportion of these children are bellow 9 months of age, who are
not cligible to recéive currently used measles vaccine. Several high titre measles vaccines were
tried to prevent measles in these young infants, but these were associated with higher death rate in
vaccinated children. The JCDDR,B is carrying out research to find out underlying cause of this
high death rate. There are many similaritics and paraltels between the caunses of deaths following
measles and the causes of deaths following vaccination with high titre measles vaccines. Although
your child is not suffering from measles or complications of measics, we will be able to find oul
the cause of increased death rate in young infants due to measles or vaccination with high titre
measles vaccines by comparing illnesses and immune status of your child with children suffering
from measles/complications of measles and children receiving currently used measles vaccines.
This study will also help to develop new measles vaccines that could prevent measles in voung
infants and to evaluate safety and efficacy of novel measles vaccines. If you agree to enrol vour
child in this study, the following procedures will be performed. |

1
A Health Assistant will interview you on your child’s present and past health, socio-cconomic and
environmental conditions, history of contact with other measles cases etc and a physician will
examine her/him thoroughly. The interview will last for about 10 to [5 minutes. The Tleath
Assistant-will also obtain information on your child’s illness and measure height, sweight and mid-
upper-arm circumference at reeruitment and twice a week during first 6 wecks and then at weekly
intervals for 6 months. We will vaccinate your child with hepatitis B vaccine after 6 weeks. Six to

seven ml (a little more that a teaspoonful) of blood will be obtained from onc forearm vein of vour

child at 6 weeks and 6 months afler recruitment to evaluate scrum vitamin A and zinc levels,
immune status and protection offered by hepatitis B vaccine. We will also do a skin test a 6 weeks
to further evaluate immune status of your child. These are ajl simple procedures and are curremtly
being performed on other stucdy children of this hospital. However, these procedurcs will canse
some discomfort, but will not cause any harm to your child. During hospitalization and throughout
the follow-up period your child will receive standard treatment available from this hospital/clinic
free of cost.

if at any time if you wish to withdraw your child from the study, you are free to do so and cven
then she/he will receive standard treatment available from this hospitat/clinic free of cost. 11 you
are interested we will inform you the results of the taboratory investigations when they become
available. We will compensate for the loss of your wage for bringing your child to this
hospital/clinic for follow-up. ‘-

If you are willing to include your child in this study, please sigh or put your lett thumb impression
bellow.

Thank you.

Signature of the investigator Signaturc/left thumb impression of legal
puardian

----------------------------- Date
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CONSENT FORM - 4
STUDY OF IMMUNE DISRUPTION CAUSED BY MEASLES AND IT’S ASSOCIATION
_ WITH CLINICAL PROGRESS IN DHAKA, BANGLADESH
% (For measles/post-measies cases)
: |
]arge number of children in Bangladesh suffer from measles each year and many of thétm dic
m it’s complications. A large proportion of these children are bellow 9 months of age, who arc
t ehglble to recelve currently used measles vaccine. Several high titre measles vaccines were
ed to prevent measles in these young infants, but these were associated with higher death rate in
ccinated children. The ICDDR,B is carrying out research to find out underlying cause of this
th death rate. There are many similarities and parallels between the causes of deaths following
asles and the causes of deaths following vaccination with high titre measles vaccines. Since your
ild is suffering from measles/complications of measles, we will be able to find out the cause of
reased death rate in young infants due to measles or vaccination with high titre measles vaccines
comparifg illnesses and immune status of your child with children recciving currently used
asles vaccines, healthy children and children suffering from other diseases. This study will also
p to develop new measles vaccines that could prevent measles in young infants and to cvaluate
ety and efficacy of novel measles vaccines. If you agree to enrol your child in this study, the
lowing procedures will be performed. |
Health Assistant will interview you on your child’s present and past health, socio-economic and
vironmental conditions, history of contact with other measles cases etc and a physician will
amine her/him thoroughly. The interview will last for about 10 to 15 minutes. The Heath
sistant will also obtain information on your child’s illness and measure height, weight and mid-
per-arm circumference at recruitment and twice a week durlng first 6 weeks and then d[ weekly
ervals up to 6 months. We will vaccinate your child with hepatitis B vaccine after 6 wecks. One
two ml (a little less than half teaspoonful) of blood will be obtained from one forearm jvein of
ur child at recruitment, and at 6 weeks and 6 months after recruitment to cvaluate seruln vitamin
and zinic levels, immunity against measles and protection offered by hepatitis B vaccmc' This is
imple procedure and is currently being performed on other study children of this hospllal
wever, this will cause some discomfort, but will not cause any harm to your child. During
spitalization and throughout the follow-up period your ch:ld will receive standard treatment
ailable from this hospital/clinic free of cost.
| ‘
at any time if you wish to withdraw your child from the study you are free to do so and even
n she/he will receive standard treatment available from this hospital/clinic frec of cost. i If you
> interested we will inform you the results of the laboratory investigations when they bgcome
ailable. We will compensate for the loss of your wage for bringing your child to this |
spital/clinic for follow-up. Lo g
you are willing to include your child in this study please sign or put your left thumb impression
liow. ‘ , : - -

iank you. | ‘ | | w

—— - ———— mwsessse——— -‘-.-----------»----------------..-_-—-.—'.,

gnature of the investigator Slgnaturelteft thumb impression of !cgal
‘ guardian

- ' - - ' Date
gnature of the witness

i

Lyf
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CONSENT FORM - 5 |
STUDY OF IMMUNE DISRUPTION CAUSED BY MEASLES AND IT’S ASSOCIATION
: WITH: CLINICAL PROGRESS IN DHAKA, BANGLADESH ;
(For controls) ‘ . o
large number of children in Bangladesh suffcr from measles each year and many of them die
m it’s complrcatlons ‘A large proportion of these children are bellow 9 months of age, who are
 eligible to receive currently used measles vaccine. Several high titre measles vaccines were
>d to prevent measles in these young infants, but these were associated with higher death rate in
-cinated children. The ICDDR,B is carrying out research to find out underlying cause of this
'h death rate. There are many similarities and parallels betWeen the causes of deaths following
asles and the causes of deaths following vaccination with hlgh titre measles vaccines. Although
ur child is not suffering from measles or complications of measles, we will be able to find out
. cause of increased death rate in young infants due to measles or vaccination with high titre
asles vaccines by comparing illnesses and immune status of your child with children suffering
m measles/complications of measles and children receiving currently used mcasles vaccines.
is study will also help to develop new measles vaccines that could prevent measles in young
ants and to evaluate safety and efficacy of novel measles vaccines. If you agree to enrol your
ild m'thls study, the following procedures will be performed

Health Assistant will interview you on your child’s present and past health, socio-economic and
vironmental conditions, history of contact with other measles cases etc and a physician will
amine her/him thoroughly. The interview will last for about 10 to 15 minutes. The Heath
sistant will also obtain information on your child’s illness and measure height, weight and mid-
per-arm circumference at recruitment and twice a week during first 6 weeks and then at weekly
ervals for 6 months. We will vaccinate your child with hepatitis B vaccine after 6 weeks. One to
o mi (a little less that half teaspoonful) of blood will be obtained from one forearm vein of your
ild at 6 weeks and 6 months after recruitment to evaluate serum vitamin A and zinc levels,
munity against measles and protection offered by hepatitis B vaccine. This is a simple procedure
d is currently being performed on other study children of this hospital. However, this will cause
me discomfort, but will not cause any harm to your child. During hospitalization and throughout
> follow-up period your child will receive standard treatment available from this hospital/clinic
e of cost.

at any time if you wish to withdraw your child from the study, you are free to do so and even
en she/he will receive standard treatment available from this hospital/clinic frec of cost. If you
e interested we will inform you the results of the laboratory investigations when they become
ailable. We will compensate for the loss of your wage for bringing your clfild to this |
)spitalfc]inic for follow-up. | ‘ . |

you are willing to include your child in this study, please 5|gn or put your left thumb impression
llow. 1
|

hank you. o ‘ | i

- -

ignature of the investigator Slgnature/left thumb impression of lcgal
' i : guardian .

1

| ' Date
ignature of the witness : . |

b4
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INTERNATIONAL CENTRE FOR DIARREOEAL DISEASE RESEARCH, BANGLADESH
IMMUNE DISRUPTION STUDY FOLLOWING MEASLES

‘QUESTIOHNAIRE FOR BASELINE INFORMATION ON MEASLES CASES,
CONTROLS AND VACCINES

ADDRESS AND DESCRIPTION OF THE LOCATION OF THE CHILD'’S HOUSE

Child’'s full name:

Father’'s name:

Head of household’s (HH) name ({(if different from father's name)

Respondent’s name:

Present address: House no Road
Lane Locality
Thana Telephone no ’

. ‘ i
Describe the location of the house in relation to the nearest

main road or an important landmark, if necessary draw a map |
showing the location of the house in the blank space bellow:!

Page 1




ID:

PARTICULARS OF THE CHILD

1. Identifjication number: {ID}

2. Case-control set number: {sET}

3. Case: l=Community case {casE}

2=Community control 3=Hosp case
4=Hosp control 5=Measles vaccines (6-9 months) w
6=Measles (9 months) '

4. Age (completed months) ; {AGE) '

Date Month Year
|

S. Date of birth: {BIRTHDT) :

6. Place of birth: {BIRTHPL) |
1=Home 2=Hospital :

7. Sex: 1=Male 2=Female | {sEX}

j : ' ! Date Month year

8. Date of recruitment: {RECRDT) |

DEMOGRAPHIC AND SOCIOECONOMIC INFORMATION

09. Respondent’s age: { AGERESP}

(in years) N '

10. Respondent’s relationship {RESPREL} . '
to child: { '
I1=Mother
2=0ther ;

11. HH's relationship to child: {HHREL)

I=Father -
2=0Other
Page

2
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16

21

12.

13.

14.
is.
.. Total income of the {INCOM}

17.

18.

19.

20.

SOCIOECONOMIC AND DEMOGRKPHIC INFORMATION
~ {Continued)

Occupation of the Head of {occHH )
the household:
I=Unemployed 2Z=Service
3=Business 4=Farmer
5=Driver 6=Technician
7=Professional
8=Laborer
9=Rickshawpuller
10=0ther

COccupation of mother: {occMoTH)
l=Housewife 2=Service

I3=Laborer

4=Business

" 5=Qther

Education of the HH:
(years of schooling)

Mother’s education: {EDUMOTH)
(years of schooling) :

household in taka:

Floor of thé house: {FﬁOR}!

. l1=Pucca 2=Farthen 3=Wooden

4=0ther

Wall of the house: {WAL}

+ 1=Pucca 2=tin 3=Wooden
" d=bamboo 5=Thatched

6=FEarthen
7=0ther

t
Roof of the house: {rROF}
l=Pucca 2=Tin 3=Wooden
4=Thatched
5=0Other

i

Number of rooms in the {rOM} !
household:

.. Number of persons >12 years { PERSON}

of age in the household:

1D:

TR T O

Page 3
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b

22.

23.

24 .

25,

26,

27.
28.
29.

30.

32.

SOCIQECONOMIC AND DEMOGRAPHIC;INFORMATION
{Continued)

Number_of children <12 years {NOCQIL}
of age in the household:

No of children <12 years {CHILROM}
of age sleeping in the same
room with the child (including g
this case or this control}: :

|
For how long the respondent {LIVDUR}
has been living in Dhaka:
(Write 0 for <1 year)

For Community cases, community controls and measles
vaccines: Skip itemg 25 to 3% and start from item 41

Distance of this hospital {DISTAN}
from child’s house: {(miles)
(Write <1 ag 0 mile)

Time required to travel to {TIME}

this hospital: (in minutes)

Method of transport

Bug: l=Yes 0=No {BUS}

Train: 1=Yes 0=No {TRAIN}

Taxi: 1=Yes 0=No - . {TAxT)

Rickshaw: 1=Yes 0=No ' {RICK} i
Walking: l=Yes O=No L {WALK}

Other: 1=Yes 0=No : {QTHﬁRANs}
Specify |

ID:

Page 4
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33.
34.

35,

36.

HISTORY OF MEASLES

For hospital controls: Skip items 34 to 40

- and start from ltem 41
t Date Month Year
Date of onset of rash: {RASHDT)
U 1
I
Has the rash disappeared? {RASHDUR}
If YES, write duration :
in days; if NO, write 997
Date Month Year

Date of onset of fever: {MFEVRDT) ' "
{preceding or with rasgh)

Has fever with rash subsided? {MFEVRDUR]
If YES, write duration -

in days; if NO, write ‘99’

. ' . j
Does or did the child have one or more of the following

|

|

IQ:

symptoms with rash? If YES, write ’1{; if NO, write ’0°
37. Cough: : A {MCOUGH ) i
38. Coryza: L {MCORYZA}
. ‘ . L] I > [} . i .
39. Conjunctivitis: {MCONJTIV} ;
- |
i
Page 5
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ID:

HISTOR? OF PRESENT ILLNESS
Does the child have one or more of the fqliowing symptomé?
If YES, write duration.of symptoms in days; 1f NO write /99
: !
40. Fever: { FEVERDUR) !
: |
| . ‘ . ?
41. Cough: { COUGHDUR) |
, . ]
42 . Difficulty in respiration: {RESPRDUR} ‘
43, Watery diarrhoea: {WDIARDUR) }
| | ! . E
44 . Mucoid diarrhoea: {MDIARDUR) l
: ' T
45. Bloody diarrhoea: {BDIARDUR} [
| L <
46. Oliguria/anuria: {URINDUR} !
, i
: .
47. Any other important symptom: {OTHDUR}
Specify !
SEVERITY OF ILLMNESS
48, Respondent's perception {SEVRESP}
about the severity of ‘
the child’s illness:
0=Not assessed r
I=Normal
2=Very mildly 1ill
. 3=Mildly ill |
' 4=Moderately ill :
S=Moderately severe *
6=Severely 1ill
! Page 6
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49,

50.
51.
52.
53,

54.

\lO*Hbspltal IPD
. l1l=Vaccination center
. 12=0ther '

HISTORY OF EXPOSURE

Does the respondent remember {EXP}

the child meeting another ;

with measles? 1=Yes 0=No : ' Date
4 ;

Month

If yes, date of exposure: {EXPDT)
u .

U ! .
Sex of index case: {SEXIND)
I=Male Z2=Female

: I .
Age of index case: . {AGEIND}
{in months) !

Il
Does index case attend . {SCHLIND)
school? 1=Yes 0=No !

u S |
Place of exposure: {EXPPL)
l=Home
2=Neighbor’s house
3=Friend’'s/relative’s house
4=8School
5=Thana Health Center OPD
6=Thana Health Center IPD i
7=Private/NGC clinic OPD :
8=Private/NGO clinic IPD
9=Hospital OFD

I

ID:,

Page




ID:

: i
‘ HISTORY OF VACCINATION |
L] i ¥
! ‘ : l
-Has the child received one or more of the following vaccines?
"If YES, write ’1’; if NO write ’0’. Is there any document of
'vaccination? If YES write, “1’; 1f NO write 70’.. }
- ‘ - |
55. BCG: {BCG) :
: 4 o !
Ll | A ‘
56 . Document: {DOCBRCG}
|
57. DPT 1: {DPT1}
- U
58 . Document: {DOCDPT1} i
59. Polio 1: {poL1}
U : i
U _ : i
60. Document: {pocPoOL1}
61. DPT 2: {DPT2}
U i
v |
62. Document: {DOCDPT2}
63. Polio 2: {poOL2}
: i
j U ‘
64 . Document : {DocPoL2}
; !
65. DPT 3: {DPT3}
§
4
|66. Document: {DOCDPT3}
67. Polio 3: {poOL3} &
' U
I}
68. Document: {DOCPOL3 }
69. Measles: {MVAC}
i
1
70. Document: {DOCMVAC)
-l
| 4 . '
71.. If yes, vaccination date: {MVACDT}
| %
|
iPage 8



=

ANTHROPOMETRY *
. , : ,
For Cases and Hospital Controls: Take all three measurement
For Neighborhood Controls: Measure only MUAC and keep other
boxes blank. : :
72. Stature (in cm): {STATR}
73, Weight (in kg): {WT)
‘ . B “ 1
74. MUAC (in cm) {MUAC}
75. Health Assistant (HA) - " {HA}
| :
HA's signature
NOTES
l
i
|
|
| . , |
Signature of the PI: : pate: | | 1 1 4 N
' | |
|
|
1

ID:

P
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