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1. PROJECT TITLE

Surveillance Of HIV-1 Seropositivity In Bangladesh Children With Persistent
Diarrhea And Malnutrition.

2. INSTITUTIONS INVOLVED IN PROJECT

i International Centre for Diarrhoeal Disease Research, Bangladesh.
Dr. George Fuchs, Massee Bateman, MD

ii. Geographic Medicine, University of Alabama-Birmingham {(USA).
Dr. Sten Vermund

3. OBJECTIVES

i To determine the prevalence of HIV seropositivity in Bangladeshi children with
persistent diarrhea and malnutrition.

ii. To initiate a surveillance system of children admitted to the ICDDR, B treatment
centre with persistent diarrhea and mainutrition. The information from this
surveillance would indicate if, and when, HIV infection in this group of patients
might represent a confounding variable in ICDDR,B  persistent
diarrhea/malnutrition protocols. '

4. RATIONALE

i. Children with persistent diarrhea and malnutrition have up to a forty fold
increase in prevalence of HIV infection compared to the general population in
regions endemic for HIV infection.

ii. The presence of HIV infection in children with persistent diarrhea and
malnutrition would affect the results and interpretation of epidemiological and
intervention studies of persistent diarrhea and malnutrition at the ICDDR,B.

5. BACKGROUND INFORMATION

The acquired immunodeficiency syndrome (AIDS) ‘has become a global
pandemic with more than 400,000 cases officially reported from 162 countries.’
The WHO estimates that 9 to 11 million people are infected with human
immunédeficiency virus (HIV). Of these infected individuals, approximately 3 million
are women of reproductive age and 500,000 are infants and children.? In the United
States, the rate of new AIDS diagnoses is increasing more rapidly among women than
among men.® As heterosexual transmission of HIV is the primary mode of
transmission in adults the number of infected women and consequently their children
is increasing. According to World Health Organization {WHO) estimates, by 1991
approximately 180,000 AIDS cases were in children 0-4 years in sub-Saharan
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Africa.® Worldwide, estimates indicate that 3 million or more womer; and 2.7 million
children will die in the HIV pandemic over the next ten years alone.

Malnutrition is a near-universal component of pediatric AIDS, particularly in the
latter stages of illness, and has a major role in the morbidity and mortality of the
disease.®>® Malnutrition is such an integral feature of AIDS that the causes of
debilitation and ultimately death due to opportunistic infections are often difficult to
distinguish from those of primary protein energy malnutrition {PEM).” In the Central
African Republic, Lesbordes et al observed that of 175 children with severe PEM,
12% were HIV antibody positive compared to a background prevalence of 5.6% in the
symptom-free adult population.® In Burkina Faso, 14% of children less than 48
months of age hospitalized with severe PEM were HIV seropositive compared to an
estimated background prevalence among the general adult population of 1%.5 HIV
infection, therefore, is significantly more prevalent in children with severe malnutrition
compared to the general population in regions where infection is endemic.

Existing data for the prevalence of HIV seropositivity in children presenting with
persistent diarrhea is very limited, and we have been able to identify only a single
study from our search of the literature. Twenty three of 59 {39%) Tanzanian children
with persistent diarrhea were HIV seropositive, most of whom were also
malnourished.® This substantially exceeded (=40 fold increase) the background
seropositivity rate of approximately 1% of Dar es Salaam children in this age group.

The combination of PEM and persistent diarrhea in children is 2 common presenting
feature of pediatric HIV infection. More than 75% of children presenting with AIDS
to a hospital in Chiang Mai Thailand from 1989 to 1992 had "failure to thrive" and
just over half presented with persistent diarrhea (Table 1).° Only 3 {4%) of the 82
of the children had ‘a normal nutritional status at presentation as measured by the
Gomez classification (weight-for-age} (Table 2). Two-thirds of all children had Grade
il or IIl malnutrition. Children with vertically acquired HIV infection often manifest
with AIDS at an early age, and most will die before age one year (Table 3).

It can be concluded that both PEM and persistent diarrhea are associated with HIV
infection in children. It is probable that the combination of PEM and persistent
diarrhea in young children is more strongly associated with HIV infection than either
condition alone, even in countries such as Bangladesh where the background
prevalence among the general population might be relatively low. We believe that
characterization of the prevalence of HIV seropositivity among this population of
Bangladeshi children has implications for many of the research protocols implemented
at the ICDDR,B. In particular, the critical relevance of this information to the several
current and pianned persistent diarrhea protocols is readily apparent. We therefore
propose to establish a surveillance system for HIV seropositivity of children admitted
to the ICDDR,B treatment centre with persistent diarrhea and malnutrition.
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6. METHODS

6.1 Study Design

All children admitted to the treatment centre with a diagnosis of persistent
diarrhea and malnutrition will be enrolled into the survey. Based on past history of the
éentre, we expect approximately 400-500 children will be admitted with this
diagnosis. Testing of children for HIV antibody will be unlinked and anonymous, and
will be performed "off-site” at the University of Alabama-Birmingham.

6.2 Inclusion Criteria

i. Age 2 years or younger.

ii. Diarrhea lasting for 14 or more days within the previous 3 weeks, with average
number of stools greater than 3 per day.

iii. Weight-for-height less than 90% (grade | PEM, Waterlow classification).

6.3 HIV Serology

200 ut of serum from each subject will spotted on filter paper in two aliquots. No
additional blood will be taken from subjects for this study. Instead, sera remaining
after testing for serum electrolytes or other clinical testing that would otherwise be
discarded will be used. The initial 100 #l will be placed on fiiter paper for HIV
antibody screening.'® Specimens will be marked with an age group of each child (0-
5.99 mo, 6-11.99 mo, 12-17.99 mo, 18-24 mo), degree of PEM (weight, length}, and
disease category {presence or absence of pneumonia, thrush, fever, any enteric
pathogen identified on stool culture). The second 100 4l serum specimen from each
subject will be individually spotted on the same card as the pooled specimen for
additional testing only if a pooled specimen tests seropositive.

The filter paper serum specimens will be tested for HIV-1 antibody by enzyme-linked
immunosorbent assay (ELISA) at the University of Alabama-Birmingham. Seropositive
pooled specimens by ELISA will be confirmed by Western Biot analysis since
seropositivity in infants less than 18 months of age might represent transferred
maternal antibody rather than infant antibody and infection. In the event of a pooled
specimens confirmed positive by Western blot, infection of the infant will be

- established and HIV typing done on the individual spots by polymerase chain reaction
analysis.
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TABLE 1

CLINICAL FEATURES AT INITIAL PRESENTATION
OF PEDIATRIC AIDS IN NORTHERN THAILAND'

Number of
Clinical Finding children' %

Secondary infection
- (pneumonia, enteric 75 (82) 91
infection, thrush, etc.)

Failure to thrive _ 62(82) ., 76
 Chronic diarrhea 42@8) 51
Chronic fever 36 (81) 44
Lymphadenopathy 43 (81) 53
Lymphoid interstitial 18 (82)- 22

pneumonitis (LIP)

*Refercncc #9.
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TABLE 2

NUTRITIONAL STATUS AT PRESENTATION
OF 82 THAI CHILDREN WITH AIDS’

CRITERIA % (N)

Gomez Classification

”

Normal (>90%) 4% (3)

Grade I PEM  (75-90%) 30% (25

Grade I1 PEM (60-74%) 48% (39)

- Grade III PEM (<60%) 18% (15)
Z-score™

> -2.00 35% (29)

< -2.00 65% (53

< -3.00 21% (22)

< -4.00 10% (8)

"Reference #9; ".Weighl for age.
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TABLE 3

CHARACTERISTICS OF CHILDREN WITH
VERTICALLY TRANSMITTED HIV INFECTION

Northern

| Thailand' Italy? Houston’
Characteristic (n=82) (n=132) (n=161)
Age at first symptoms  Mean 3 mo 4 mo

Range 1-15 1-55
Age at diagnosis Mean 6 mo

Range 1-26
Age at death Mean 7 mo 10 mo 23 mo

Range 2-26 2-40 4-72

'Reference #9.
2Reference #.
3Reference #3.
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Project Tille o
"Surveillance and Provalence of HIV-] Seropositivity In
Bangladeshi Children wilh Persistent Diarrhoea and Malnutrition

Investigators
Br G Fuchs, Dr M Rateman, Dr § Vermund

General comments .

Little is known about. Lhe current magnitude of the HIV problem
in Bang] adesh. Ninrrhoea and malnutrificon are common
manifestations of HlV-associated disease and, as  rightly
indicated by the investigators, HIV would thus be an important
confounder for studies of diarrhoea and malnutrition. From a
science pergpective the proposed project is, therefore, of
considerable interest and importance. Moreover, the Project would
provide o unique apportunity te monilor the trend in the NTV
problem ameng a segmenl ol Lhe population of Dhaka.

By dnternational (NCHS) standards the majority of Bangladeshi
children aged 5 years or lass are stonted or underweight. Many
children with persistent diarrhoen will, moreaver, present, with
a low weight Tor heightl as a result of the diarrhoea. In view of
these standard, definition and confounding problems it may be
better Lo in itially include in  the surveillance system 3
calegories ol childvren, namely those with persistent diarrhoea
alone, those wilh malnubLrition alone and those with a combinatiaon
of diarvhoea and malnutrition, rather than Lhe proposed one
category diarrvhoea and matnulrition, This would allow to define
in due conrse a survail Lance deflinit.ion which is mort appropriate
under ithe working conditions af the Centre.

Tuberculosis is presumably an important conrse of malnutrition
in Bangladeshi childroen. One could argue that il would be
important to rule ont tuberculosis among children who satisfy the
sneveillance definifion.

Specific comments

Project Lille and objective i: Lhe HIV surveillance syvstem will
automatically result in rrevalence astimates., "Prevalence’ in the
Litle and objeclive i are superf{luons Lherefore.

objective P surveillance svstems are by definition
longitudinal; the issue of initially using more Lhan one disease
category has been discussed Aboave; "if, and when,": perhaps
better iz to sav: "Lhe exlent Lo which".

Rationale i: 7t i nat. true that children with persistent
diatrrhoea have an incroase in rrevalence of HIV infection, but
childven with piv have a 1risk of developing dinrrhoca or
malnuktrition which is mani fold the risk in Lhose HIV-negative.
The population Aattribulable risk of NIV for diarrhooa or
malnutrition depends on Lhe prevalence of HIV,

Rationale ii: The presence of BTV infeclion will affect the




results of various studies.

Background information

The figures quoted in the first paragraph are out of date. More
than a million AIDS cases had been notified to WHO by the end of
1994. The current estimate of the cumulative number of HIV
infections is 18 mln, WHO estimates that by the year 2000 38 mln
people will be infected, 15 mln of these in Asia alone.

page 2, paragraph 4: As mentioned above, thrre are important
problems related to the definition of malnutrition: in a Matlab
study of children aged 5 vears or less showed the following
results (NCHS standard):

weight for age < -2 8D 70%
height for age < -2 8D 70%
weight for height < -2 8b 20%

Study design

If the total expected case load of children who satisfy the
surveillannce definition is only 400 per vear, one would probably
wish to continue to monitor all children for at least a number
of years. .

Do admissions also include 12hr treatment?

Inclusion criteria: see earlier comments

HIV serology

Thhe investigators propose to collect blood using filter paper
blots and to use pooled sera for the first. HIV screen. The use
of blot eluates for HIV seralogy has been well established and
the method has the greal advantage that relatively little
material is required and fLhat handling of the blots is very
convenient.. The disadvantage is that little material is available
for PCR, and I would recommend that, during the initial period,
microtainers be used.

Pooling of sera is recommended when the prevalence of HIV
infection is low and large numbers of samples have to be tested.
Pooling may result in some loss of sensitivity and in higher
error rates. As numhers are small, T would not be in favour of
pooling. Microtainers (or blots) can be marked with the age-group
and disease-category of the participant, as this is the only
information which is required for the analysis, and by doing so
anonymity will be guaranteed.

The proposal seems to suggest tLhat by using Western Blot
techniques it may be rossible to distinguish between maternal
antibodies and infection in the child. This is not the case and
it would be cheaper to use a second, independent EIA, and western
blot, only if the two EIA resulls are discordant or weakly
concordant.. PCR is then used to-:confirm infection in children
aged 18 months or less.




SURVEILLANCE OF HIV IN CHILDREN WITH PERSISTENT DIARRHEA-RESPONSE TO
REVIEWERS

Reviewer #1 (Dr. Beyer)

The first two reviewer comments are agreeing with the merits of the study.

3.

We agree with the reviewer that we should plan to continue the surveillance
beyond a one year period. The protocol has therefore been revised.

The reviewer is correct that PEM and diarrhea are potential markers and are not
risk factors for HIV infection. The proposal has been accordingly revised.

The reviewer asks that additional information be obtained regarding the
population of origin of our surveillance subjects. We therefore plan to obtain
this information from the ongoing hospital surveillance study.

The reviewer provides some descriptive information about the epidemiology of
pediatric HIV infection that does not directly relate to the proposal.

Reviewer #2 (Dr. Mulder)

1.

The reviewer suggests that, instead of the single group of children with PEM
and persistent diarrhea (PD), three groups of children {PEM alone, PD alone, and
PEM + PD) be studies. From review of available information, the combination
of PEM + PD is probably more specific for HIV infection than either condition
alone, at least .in those areas such as Bangladesh where the background
prevalence of PEM is so high. We are not opposed to screening the additional
children. However, because the prevalence of PEM is so high among the young
children admitted to the ICDDR,B Treatment Centre (82% mild to severe PEM
by weight-for-height criteria}, we would agree with the reviewer’s suggestion
on the second page of his review that it would be desirable to screen all
children <2 yrs of age admitted to the Treatment Centre so that more
definitive information is obtained.

While tuberculosis (T.B.) is associated with PEM and is probably an important
cause, it is not a common cause of PEM in children, i.e. only a small proportion
of the children with PEM are found to also have T.B. Current practice in the
Treatment Centre is to evaluate all children with PEM for T.B. when clinically
indicated.

The title of the proposal has been changed as suggested.

The phrase in the objectives has been corrected.




The relationship of PEM and PD to HIV has been re-stated.

Based on the reviewer’s suggestion, we will not pool the specimens. We will
also plan to mark specimens with age group and disease category information
which will not compromise the anonymity of the subjects.

The proposal does not suggest or indicate that Western Blot will distinguish
between maternal antibody and infection of the child. The reviewer has
misread the proposal. The decision to use Western Blot, which is the best
method for confirmation, is based on the availability and preference of the
collaborating laboratory at University of Alabama-Birmingham. PCR will then
be used to confirm infection in the child as well as to serotype the HIV
organism.




