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1.  THIS REPORT

This meeting report describes the conclusions and recommendations of the informal
consultation held on 1-3 February 1993. The report includes the background and
objectives of the meta-analysis and review of the impact of vitamin A supplementation
on morbidity and mortality from childhood pneumonia, the methods and process, and its
conclusion but not the full numerical data. A full report, including the detailed data
results used in the meta-analysis, will be prepared, circulated for comment and finalized
before the end of the year. The delay reflects a need to finalize preliminary results from
several studies before presenting detailed numerical results.

2, MEETING BACKGROUND

Observational studies have shown that children with vitamin A deficiency (VAD) have
an increased risk of respiratory morbidity and mortality (El Bushra, 1992; Bloem, 1990;
Milton, 1987, Sommer, 1984; Sommer, 1983). Clinical studies have also demonstrated
a relationship between vitamin A deficiency and severity of respiratory infections.
Including vitamin A in the management protocol for children with measles reduces the
duration and severity of illness, the incidence of complications, case fatality and
subsequent morbidity from ARI and diarrhoea (Coutsoudis, 1991; Hussey, 1990; Barclay,
1987). A biologically plausible explanation can be found for the observed results.

Most of the field studies to date have demonstrated a large impact of vitamin A
supplementation on overall childhood mortality (Sommer, 1986; Rahmathullah, 1990;
West, 1991; Daulaire, 1992), and a recent meta-analysis of ¢ight field studies yielded a
23% summary estimate of effect (RR=0.77; 95%CI: 0.71-0.84) (Beaton, 1992).

It is reasonable to expect that such a large beneficial impact on mortality cannot be
obtained without impact on the leading causes of childhood deaths, namely pneumonia
and diarrhoea, which together account for more than 60% of all childhood deaths in
developing countries. However, whilst all the studies that have cause-specific mortality
data all show a beneficial impact on deaths due to diarrhoea (summary estimate;
RR=0.71; 95%CI: 0.57-0.88), and measles (summary estirnate: RR =0.46; 95%CI: 0.22-
0.98) (Beaton, 1992), none of them has demonstrated a beneficial impact on preumonia
mortality. This is a surprising finding, given the strong association between vitamin A
deficiency and risk of ARI found in field studies, the observed clinical, pathological, and
immunological effects of VAD on the respiratory system, and the beneficial impact of
vitamin A on measles.

More than 60% of pneumonia deaths in pre-school children occur in infants, and up to
50% before 6 months of age. Except for two studies in NEPAL, all vitamia A trials have
been conducted in children above 6 months of age (6-72 months), and individually they
would not have sufficient numbers of children in the most vuinerable age group, to
detect an impact on pnenmonia. This can be addressed in a meta-analysis of data from
all the field studies, examining in detail for age-specific pneumonia mortality, especiaily
in infants.




In contrast to the observations on total childhood mortality, there is as yet no clear
evidence of a similar impact on morbidity. One study in GHANA has produced
evidence of an impact on severity of illness (Arthur, 1992), but results from two other
studies (unpublished) indicate a possible increased risk of ALRI in children receiving
vitamin A at levels of 100,000-200,000 IU four monthly (Dibley; Bhan, personal
communication),

Given the high incidence of ALRI morbidity and mortality in infancy, small increases in
risk could translate into a large population impact. These results require further
examination, particularly given the suggestion that 25,000 IU vitamin A supplementation
be given to young infants with vaccination at 6, 10 and 14 weeks of age in vitamin A
deficient areas.

It was therefore proposed to address these concerns by a review and meta-analysis of all
available data.

3. MEETING OBJECTIVES

3.1 To complete the review and meta-analysis of the impact of vitamin A
supplementation on morbidity and mortality from childhood pneumonia, based
on published and unpublished field trials.

32  To explore the implications of these data for the safety and efficacy of two
- proposed approaches to vitamin A supplementation in young children in areas
where xerophthalmia is a public health problem- including supplementation linked

with vaccination contacts and with clinic visits for illness. '

4, VITAMIN A AND PNEUMONIA: REVIEW AND META-ANALYSIS
4.1 Introduction

The WHO Programme for the Control of Acute Respiratory Infections {WHO-
ARYI), in collaboration with the Maternal and Child Epidemiology Unit (MCEU)
of the London School of Hygiene and Tropical Medicine (L.SHTM), is engaged
in a review of potential interventions for the prevention of childhood pneumonia.
The aim is to produce a short list of selected nutritional, environmental,
behavioural and vaccine interventions that can be expected to have a significant
impact on childhood pneumonia. This is being achieved by a staged process of
elimination. The first stage aims to evaluate the epidemiological and biological
evidence of the contribution of the various risk factors to the burden of childhood
pheumonia, to evaluate results from field intervention studies, and from these, to
model the expected impact that might result from reduction of the prevalence of
the risk factor. The second stage identifies potential interventions and assesses
their potential impact on these risk factors. The third stage assesses the feasibility
and the cost effectiveness of selected potentially high impact interventions. The
review also aims to identify research needs. Vitamin A deficiency (VAD) has
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been suggested as one of the important risk factors for childhood pneumonia, and
is one of 23 risk factors being evaluated in the review.

A first stage review of the published literature on VAD and acute lower
respiratory infections (ALRI) was conducted in the first phase of this project
(Southwick and Tomkins, Feb 1992; unpublished). This review was preliminary,
and in view of the paucity of data from field studies, focused on the biological
plausibility of the observed associations. The data available from field studies at
the time showed large reductions in overall childhood mortality following
supplementation with vitamin A, as well as in deaths due to diarrhoea and
measles. No impact on mortality from ALRI was, however, observed. This
review was examined by an expert group meeting in March 1992, which
recommended that "the (ARI) Programme should monitor ARI specific data from
ongoing or completed trials, to update the initial review, and to conduct a more
detailed evaluation of the data, particularly for infants" (WHOQ, 1992). Following
this, investigators of vitamin A supplementation field studies that have data on
childhood mortality and/or morbidity due to acute lower respiratory infections
(ALRI) or pneumonia have been invited to contribute data to a meta-analysis of
the impact on childhood pneumonia,

The objective of the review is to combine and compare the data on ALRI specific
mortality and/or morbidity resulting from individual trials of the effects of vitamin
A supplementation in order to:

4.2.1 obtain estimates of the effect of supplementation on pneumonia mortality
during infancy, and during the second year of life;

4,22 examine whether vitamin A supplementation has any impact (positive or
negative) on the incidence and severity of childhood pneumonia;

4.2.3 attempt to explain reasons for the apparently contradictory results emerging
so far on the impact of supplementation on ALRI morbidity;

4.2.4 summarize the results in a review and meta-analysis.
Methods of the review and meta-analysis

Principal Investigators (PIs) of 12 completed large-scale field trials {(published and
unpublished) which collected data on ARI morbidity and/or mortality were
invited to contribute data to the review, Participating studies are summarized in
Table 1. Seven studies were conducted in Asia (in India (3), Indonesia (2), and
Nepal (2)), three in Africa (in Ghana (2) and Sudan), and two in Latin America
(in Brazil and Haiti).

At the meeting, data were also presented from an ongoing morbidity trial in
China, This trial is collecting data from approximately 400 children on a limited
number of symptoms, namely cough, fever and diarrhoea. In addition, this trial
is collecting data on the incidence of clinical pneumonia, diagnosed by a
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physician. Given the preliminary nature of the data and the lack of sufficient
detail of symptoms to meet the meta-analysis requirements, these data were
simply noted, and not formally included in the meta-analysis but will be included
in the broader review. ‘

4.3.1 Review procedure

A detailed protocol, which specified the definitions for the various variables
collected, endpoints to be evaluated, and the analyses to be performed was
prepared in consultation with the investigators. In a pre-test, this protocol was
applied to data from some of the studies and was finalized at a consultation of PIs
in November 1992. Individual consultations were held to discuss specific
situations where, on account of differences in study design or in data format, Pls
were unable to meet the definitions and analyses specified. In such situations,
agreed separate analyses in a format as closely compatible to the protocol as
possible were requested, which were separately considered in the meta-analysis.
The protocol was applied by the individual studies to their data, and tabulations
of results returned to the coordinating group at the LSHTM, Where possible
these results were summarized in a review and meta-analysis which were
presented to this meeting of PIs. This consultation discussed results from the
individual studies, comparisons across studies, and aimed to reach consensus
conclusions from the results.

4.3.2 Analysis protocol and analysis performed

A detailed review and analysis protocol was used’. This contains definitions of
specific ARI symptoms, the combination of symptoms constituting ALRI and
pneumonia, agreed indicators of illness severity and definition of illness episodes.
These definitions were based on those used by the ARI Programme, and where
permitted by the data, different definitions were explored. The endpoints under
evaluation and the statistical methods applied to the analyses of these endpoints
were also specified. Vitamin A and placebo groups were compared with respect
to the ratio of incidence of pneumonia, tendency to multiple episodes over a short
block of time, and to the prevalence of symptoms of pneumonia and severe
pneumonia. On account of significant differences in data format and doubts with
respect to the quality of data on the duration of episodes, it was decided NOT to
evaluate the impact on duration of iliness. Differentials in impact by age, vitamin
A status and anthropometric status were also examined.

Several indicators of severe illness were examined, although not all of the studies
contained data on all of these. These included symptoms reported at interview,
observations and measurements made at the time of visit and some indicators of
care-seeking behaviour. Data on pneumonia deaths were based on cause of death
as obtained by verbal autopsy, and although there were clear differences in the

"Protocol for a review of the impact of vitamin A supplementation on childhood
pneumonia” available from WHQ-CDR or LSHTM/MCEU.
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instruments applied, the data were accepted as provided by the various studies.
This decision was made in view of the inability of studies to re-code for cause of
death even if a consensus definition was reached. Studies were, however,
requested to provide details on the instrument and method by which those data
were obtained, so that this could be taken into account in the summary.

4,33 Study characteristics

Studies have been classified into mortality or morbidity categories according to
the primary endpoints they were designed to evaluate. There were eight mortality
studies and four morbidity studies. One mortality study (MADURAI) which used
a weekly dosing regime was able to obtain detailed morbidity data in addition to
the mortality data.

The study design features and characteristics of the study populations are
summarized in Tables 1 and 2. All the trials used oral doses of vitamin A, in a
range of dosages and dosing intervals, from weekly low doses (MADURALI) to
four-monthly and six-monthly high doses. Two trials (JUMLA and DELHI) gave
only a single high dose supplement, with a much shortened follow-up of children
(5 months and 3 months). The morbidity trials were all randomized on the
individual child, whereas the mortality studies were randomized on larger units,
such as households, villages, clusters of villages, or other administrative or
geographic units, All of these were field trials with supplementation of the
general child population, except for the DELHI trial which was restricted to
children with acute diarrhoea who were recruited from a clinic. All of the trials
included children from 6 months of age on, except for DELHI (12 months and
above), but only two (SARLAHI and JUMLA) systematically included infants
under 6 months of age. The mortality studies employed visits at long intervals
(except for MADURAI) for the verification of status of the child, at which
morbidity prevalence data were also obtained, but the morbidity studies employed
a more intensive follow-up of children, at intervals of 48 hours to seven days.

The study sites were varied in terms of affluence and indicators of health,
nutritional status and vitamin A profile, from areas of relatively high affluence
and zero xerophthalmia prevalence (BAHIA) to extremely deprived areas with
very high xerophthalmia rates (JUMLA).

434 Data used

Pneumonia incidence data were obtained from the four detailed morbidity studies
(DELHI, GHANA VAST-CHS, MORVITA, BAHIA, that had intensive follow-up
of children), from the MADURAIJ study, and from another mortality study
(JUMLA) which obtained data from an active case detection and treatment
system that was already in place in the study area. Prevalence data were
available from all the studies (both mortality and morbidity), although these were
obtained for varying periods of time in the mortality studies (one week to four
weeks), at varying intervals (three months to six months), and for different ARI
symptoms. Illness severity data were obtained from the morbidity studies,
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including rates of physician-diagnosed pneumonia, but only two studies (BAHIA
and GHANA VAST-CHS) were able to provide data on health facility utilization.
Three morbidity trials have data on radiologically confirmed episodes. In
addition, the SARLAHI mortality study was able to contribute some data on the
severity of illness episodes.

Data on pneumonia mortality were available from five out of the eight mortality
studies; two of the remaining three (ACEH and HAITI) collected only limited
data on cause-specific mortality, and the other (HYDERABAD) did not analyse
the data owing to concerns about the instrument used.

MEETING RESULTS
Mortality

The variation observed in the pneumonia-specific mortality rate in the five
mortality trials is not more than might reasonably be expected by chance if the
true impact of vitamin A supplementation was uniform across study sites. The
pooled estimate of the effect on pneumonia mortality indicates no significant
difference between the supplemented and unsupplemented groups {rate
ratio = 1.04; 95% confidence intervals 0.78-1.38).

In four of the five studies considered, vitamin A supplementation shows a
markedly less protective effect on pneumonia mortality than on all-cause
mortality. Indeed, in two of these studies, a detrimental effect on pneumonia
mortality coexists with a positive impact on all-cause mortality. Whilst the small
number of pneumonia deaths makes it unlikely that a significant difference
between the impact on pneumonia mortality and that on mortality from other
causes can be demonstrated in any individual study, the consistency of this
relationship is striking.

It is not thought that the lack of impact of vitamin A supplementation on
pneumonia-specific mortality can be explained by misclassification of deaths due
to problems with the measurement instrument (verbal post-mortem). A non-
systematic misclassification of cause of death would be expected to bring the
estimate of the impact of supplementation on pneumonia deaths closer to the
estimate of the impact on all-cause mortality, not towards a rate ratio of one.
This was in fact observed in one of the mortality studies, when a less specific
definition of "pneumonia-associated” deaths was used. Furthermore, similar
verbal autopsy instruments have already been shown to be capable of
demonstrating an impact on pneumonia mortality in trials of other interventions.

The summary estimates of the impact of vitamin A supplementation on
pneumonia mortality were disaggregated by age, and showed no evidence of a
differential impact by age. Given, however, that most pneumonia deaths occur
in infancy, it was felt important to examine this age-group in greater detail. Rate
ratios near one were observed in the 0-5 month and 6-11 month age-groups,
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although confidence intervals were very wide since there were only just over 50
deaths in each age group (based on a dosage of 50,000 IU to neonates/100,000
IU to 1-11-month- old infants on a 4-monthly basis).

Since respiratory illness is such an important cause of death in infants, it was
thought desirable to complement the scarce data on pneumonia-specific mortality
in this age-group with a re-examination of all-cause mortality in infants. The
Beaton meta-analysis (Beaton, 1992) concluded that the observed effect is
uniform across all ages. However, there were very few data on infants and no
firm conclusions c¢an be drawn for that age group, particularly for young infants
(under 6 months of age). Since the compilation of the Beaton meta-analysis, the
age attribution of both deaths and child-years of follow-up had been substantially
revised in one of the studies, and additional data were available from two studies
not included in the Beaton meta-analysis; it was therefore necessary to re-
calculate these data, Whilst the mortality reduction in the 6-11-month-olds was
consistent with that observed in other age-groups (a 30% reduction), no reduction
was observed in the 0-35-month-olds. The fact that the upper confidence interval
from the very limited data in this age group corresponded to a 30% increase in
mortality was viewed with some concern, and the urgent need for further studies
was underlined.

Pneumonia incidence

Data on pneumonia incidence are available from the four studies in which
children were visited at home on an intensive basis for the purpose of complete
morbidity surveillance, and from JUMLA, where an existing case detection system
was exploited. Only the JUMLA study showed a significant reduction in
pneumonia incidence in the vitamin A supplemented group. In this analysis,
pneumonia is defined in the four morbidity surveillance swmdies as cough plus
respiratory rate over 50 for infants and over 40 for 1-4-year-olds. In JUMLA,
however, a single respiratory rate cut-off of 50 was used for all children, and chest
indrawing was also a sufficient condition for the diagnosis of pneumenia. The rate
ratio and confidence limits in the JUMLA study have been adjusted to allow for
the effect of the cluster-randomized design, and for baseline differences between
the vitamin A and placebo clusters.

There is some statistical evidence that the impact of vitamin A supplementation
on pneumonia incidence in JUMLA may be different from that in the other four
studies. Many a priori considerations, relating to study design and physical
environment, also suggest that JUMLA may not be directly comparable with the
other studies. For this reason, summary estimates of the impact of vitamin A
supplementation on pneumonia incidence are presented with and without the data
from JUMLA. The ratio was near one, whether JUMLA was included or
excluded. It appears therefore that vitamin A supplementation has no overall
impact on pnenmonia incidence as measured by cough and a measured increase
in respiratory rate using age-specific cut-offs.

The results of the meta-analysis suggested a slight trend with age, with a possible
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detrimental impact on pneumonia incidence in the 6-11- month-olds and a
possible beneficial impact on the 48-59-month-olds. This trend is visually
apparent to some degree in each of the four studies, but could not be
demonstrated statistically. Confidence intervals in every age-group overlap unity,
even when the different studies are combined, and it should be noted that most
of the increased risk in the youngest age group is contributed by the data from
MORVITA. A somewhat more pronounced trend is seen in the data from
JUMLA. Only the JUMLA study provides information on children below 6
months of age, but since they are combined in the analysis with children up to 11
months of age, no statement on the effect of vitamin A supplementation on
children 0-5 months of age may be made.

The same analyses were repeated using a 50 breaths per minute cut-off for all
children, regardless of age. This resulted in a substantial reduction in the number
of pneumonia episodes observed, especially in the children over 2 years of age,
but did not alter the conclusions concerning overall pneumnonia incidence.

Estimates were also obtained of the impact of vitamin A supplementation on
pneumonia incidence as defined by a combination of cough plus maternally
reported rapid breathing (GHANA VAST-CHS and MORVITA) or cough, cold
and fever plus rapid breathing or chest indrawing (MADURAI). Since there is
strong evidence of heterogeneity of effect between the different studies, no
attempt has been made to summarize the results in a single estimate of the
impact of vitamin A supplementation. Clearly, this heterogeneity is due to the
discordance between the positive impact reported by the GHANA study and the
detrimental impact reported by the other two studies. The baseline difference
between the vitamin A and placebo groups in the prevalence of maternally
reported rapid breathing in the GHANA study suggests caution in interpreting the
results from this study. On balance, however, it appears unlikely that vitamin A
supplementation has an important impact - either beneficial or detrimental - on
pneumonia incidence based on maternally defined symptoms.

Pneumonia prevalence

In the case of pneumonia prevalence, data from the four studies with intensive
morbidity surveillance are supplemented by data from other studies in which
children were visited on a periodic basis. In the four studies with intensive
morbidity surveillance, the age-specific impacts of vitamin A supplementation on
pneumonia prevalence (as defined by cough plus raised respiratory rate) are
almost identical to the impacts on pneumonia incidence described above. In the
MORVITA and DELHI studies, however, stronger negative impacts are observed
on pneumonia prevalence in the youngest age groups than are seen for incidence,
with a rate ratio as high as 1.73 in the youngest age group in the MORVITA
study (p=0.08). Taken together, however, there is little evidence from these
studjes to suggest an important impact on pneumonia prevalence over the 6 to 59
months age range, and there is no consistent trend in this pattern with age.

Two other studies also contribute information on the combination of cough plus
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(reported) rapid breathing, Data from the SARLAHI mortality trial, relating to
one-week period prevalence and collected four months after the Iast dosing point,
show no impact of vitamin A supplementation in any age group. Data from Haiti,
however, relating to two-week period prevalence and collected two to six weeks
after the last scheduled dose, show 20-25% increases in the risk of cough plus
rapid breathing in most age-groups, reaching significance when the age-groups are
combined. Interpretation of these results is complicated by the fact that both
studies had significant differences between the two treatment groups in the
baseline prevalence of these symptoms, with more morbidity in the vitamin A
group in SARLAHI, and less in HAITL.

Findings on the impact of vitamin A supplementation on the combination of
cough plus (reported) fever were also examined. Whilst this combination of
symptoms is clearly not specific to pneumonia, it may shed further light on the
patterns of respiratory morbidity in the various supplementation trials. None of
these stndies suggests any impact - beneficial or deleterious - of vitamin A
supplementation on the combination of cough plus fever. The apparent reduction
shown in the SUDAN study is almost certainly a reflection of the 34% lower
morbidity from these symptoms shown in the vitamin A supplemented group at
baseline.

Data on the prevalence of cough, irrespective of other symptoms, were also
examined. Four of the nine studies contributing data show a 5-10% excess of
cough in the vitamin A supplemented group, with a median estimate of the
overall impact of 1.02. No trend with age is evident from these data.

Pneumonia severity indicators

Since the selection of severity indicators available from each of the four intensive
surveillance studies differs considerably, there is little scope for comparative
analysis. No significant impact of vitamin A supplementation on any sevérity
indicator is seen, and even the directions of the impacts shown are not consistent
between studies. The following severity indicators showed agreement in the
direction of impact between two or more studies: noisy breathing, reduced; fever,
increased; and chest indrawing, unchanged.

Differences in impact by characteristics of the study populations

An attempt was made to explain some of the observed variation in the impact of
vitamin A supplementation on pneumonia morbidity and mortality by relating the
observed effect estimates to a number of parameters describing the vitamin A and
the general development status of the various study populations. Little or no
relationship between the impact of vitamin A supplementation on pneumonia
incidence and morbidity, and the proportion of children a) severely, or b) severely
or moderately, vitamin A deficient as measured by serum retinol was found.

The two mortality trials with data on serum retinol show opposing results
depending on whether the proportion of severely deficient or severely and
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moderately deficient children is taken as the indicator of vitamin A status.
GHANA and MORVITA studies desegregated by baseline serum retinol. In the
'MORVITA study, a marked detrimental effect was observed in the replete
children (retinol 1.05-) and the least detrimental effect was seen in the moderately
deficient children (retinol 0.35-0.69 umol/1). The opposite trend was seen in the
GHANA study.

There is a suggestion of a trend of increasing impact of supplementation on
overall mortality with increasing prevalence of xerophthalmia, including night-
blindness, although this is not statistically significant. Similar relationships are
seen with pneumonia mortality and pneumonia incidence (the latter reaching
statistical significance).

There was also a suggestion of a trend of increasing impact of supplementation
with increasing level of underdevelopment, using a crude score suggested by
meeting participants. This will be explored further using more objective indices
such as IMR, literacy rate, and gross national product (GNF) per capita.

No clear relationship could be seen with the prevalence of stunting.
Impact of vitamin A supplementation of children presenting with measles

Six clinical studies have examined the impact of vitamin A given to young children
presenting with clinical measles, three in Africa and three unpublished studies
from the Philippines. Although five of the studies were consistent in showing
benefit in reducing the case-fatality rate, a recent randomized trial in the
Philippines which enroled a significant number of children with very severe
pneumonia requiring intensive care showed a significantly elevated case-fatality
rate.

Supplementation with 25,000 TU vitamin A at 6, 10 and 14 weeks of age with
vaccination

5.7.1 Efficacy

No data were available for review with this schedule and dose. Efficacy in
preventing mortality in the second 6 months of life has been predicted based on
improved liver stores of vitamin A; these calculations were not reviewed at this
meeting. Preliminary analysis of very limited data from SARLAHI based on 2
small number of infants given a significantly higher dose, 150,000 or 200,000 IU
during the first 6 months of life, showed a small reduction in mortality when these
infants were 6-8 months of age.

5.7.2 Safety
See sections 5.1 and 5.2 for summaries of the scant data available in this age

group on safety in terms of morbidity and mortality. No data are available on the
acute toxic effects of 25,000 IU given with immunization at 6, 10 and 14 weeks of
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age, Preliminary reports of significantly increased rates of bulging fontanelle in
infants given 50,000 IU with vaccination at 6, 10 and 14 weeks of age in
Bangladesh require thorough review when available. In Nepal, 50,000 IU to
neonates and 100,000 IU given to infants 1-5 months produced an absolute excess
rate of bulging fontanelle of 0.5% (West, 1992).

CONCLUSIONS AND RECOMMENDATIONS OF THE META-ANALYSISAND
REVIEW

Pneumonia-specific mortality

6.1.1 Supplementation with vitamin A has no consistent overall detrimental or
protective effect on pneumonia-specific mortality between 6 months and 5 years
of age. This is in contrast to the demonstrated impact of vitamin A
supplementation on total, diarrhoea-specific and measles-specific mortality.

Within this age range, there is no apparent effect of age on the linkage of vitamin
A with pneumonia-associated mortality.

6.1.2 There are insufficient data on infants in their first 6 months of life to make
any judgement about risk of pneumonia-specific mortality in this age-group.

Total mortality

6.2.1 Supplementation with vitamin A decreases total mortality of children
between 6 months and 5 years in areas where xerophthalmia is a public health
problem.

Within this age range, there is no consistent effect of age on the relationship
between vitamin A supplementation and mortality,

6.2.2 Limited available data from children aged under 6 months who were
supplemented with 50,000 or 100,000 IU do not suggest the same protective effect
on total mortality in this age-group. Current available data cannot rule out the
possibility of either an increase or decrease in risk of mortality in the first 6
months of life.

Several members of the group were concerned about the
possibility of a substantially increased risk of mortality associated
with vitamin A supplementation in the first few months of life.
Pneumonia incidence
6.3.1 Supplementation with vitamin A has no overall effect on pneumonia

incidence as measured by cough plus a measured increase in respiratory rate
among children between 6 months and 5 years of age.

11




The data suggest the possibility of a small trend with age, with a decrease in
pneumonia incidence in older children and an increase in young children. This
merits further exploration in future studies.

6.3.2 There are almost no data in infants under 6 months.

There is a suggestion of a trend of increasing beneficial impact of vitamin A
supplementation on total mortality and on pneumonia incidence with increasing
levels of population xerophthalmia rates and with increasing levels of
underdevelopment (as assessed by a crude development score suggested during
the meeting). This latter trend will be explored further using, for example, GNP
or IMR, as indices of deprivation/underdevelopment, and reported in the detailed
report of the meeting.

IMPLICATIONS OF THE DATA FOR VITAMIN A SUPPLEMENTATION

Although the primary objective of the meeting was to complete the meta-analysis
and review, the group was also asked to explore the implications of these data for
the safety and efficacy of two proposed approaches to vitamin A supplementation
in young children in areas where xerophthalmia is a public health problem -
supplementation linked with vaccination contacts and with clinic visits for illness.

Given the current interest in the possibility of giving small doses of vitamin A
with imnmunization at 6, 10 and 14 weeks, it was considered that further data must
be collected promptly, before programmatic recommendations on
supplementation in the first few months of life can be made.

Given the wealth of data regarding the positive benefits of giving vitamin A
supplements to children aged 6 months and above, and given that many of the
trials for logistical reasons ended up including children aged five months, it was
considered that vitamin A supplementation, linked to the third DPT and measles
immunization, in areas where xerophthalmia is a public health problem, would
potentially be of great benefit, provided that this was only given to children
presenting at 20 weeks of age or later for immunization.

However, data regarding toxicity require further review to establish a
recommended dosage at 20 weeks and the minimal interval between doses. It was
emphasized that a recommendation of this kind would only apply to areas where
xerophthalmia is a public health problem. The logistics and requirements for
child records to assure adequate intervals between vitamin A doses require
further examination before implementation.

Recommendations for vitamin A supplementation after 20 or 24 weeks of age
linked to clinic visits for illness in areas where xerophthalmia is a public health
- problem should be explored further.

The safety of vitamin A supplementation at 6, 10 and 14 weeks of age with
immunization in terms of (i) acute toxicity; (ii) response to immunization,
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(it} risks of increased morbidity and mortality; and (iv) the possible benefits of
supplementation in improving vitamin A status, promoting growth and reducing
the risks of morbidity and mortality should be examined in the context of
randomized, controlled trials.

Plans for such trials were presented and briefly discussed. In the context of these
trials, the significance of acute toxicity signs (particularly bulging fontanelle) in
terms of neurological development during the first year of life and beyond should
be explored.
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TMPALY OF VITAMIN A SUPPLEMERNTATION O MORBIDITY AND MORTALITE FROM CHILDMOOD AND FHNEUMONIA.

TABLE LAt HTUDT DEATGN PARAMETERE (MORTALITY STUDIES).
e e s

VPM: Verbal post-mortam;

CKI: Community key inrormants
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study Trial populstion, Hasking Size of trial survelllanve ARI data
racruitment and collected
randomization.

JUMLA "opportunistic trial”, Nat masked, 7,197 children Two-waakly active Frapmonia

(Nepal) childran 1-5%% months, 8 of 18 (3786 vit R}, strvaillance for ineidence and

glven single dose. "panchayats” ZIollowed up for preumenia, with mortality.
zandomly 127,135 ohild wka  registration of
salactad. ovgr 20 Wwaeke. wvital avants, VPMB
for cause of daath.

MADURAI ¢hildren 4~72 montha, Double 1%,41% ¢hildren Weakly home viaita rnaumonia

{India} wagkly dosing, mankad, (7,655 plac, for Aapcertaliment incidence and
randonized by 2 colovrs. 7,764 wit A), of meorbidity and prevalence,
cluater. followad up for mortality, VPMe pneumcnia
286 clustars. £70,740 child wiks to eatabliah mortality.

ovay 52 weaks, cavse of death.
»>30% received »>70%
of lntended dose.
HARLANT childran 0-7 motths, Doublie Approx 39,000 chn  Weekly prevalence pPrevaience of
(Nepal) santlnous recruitment, magked, (11,%i8 0=-5 mon}), morbidity cdata reported symptoma
randemized by "warde”, 4 rodas. followed up for obtained at d=- of pneumonia,
270 wards, 4-monthly 31,416 <hild yrs monthly mertality pneumenia
deatng. over 16=24 months, surveillance visita. mortality.
<4% lops to follow
up, 3% avy capsule
CovVarags .

VABT-C58 children &£=93 menths, Doubla 21,906 childoen 4-monthly mertality Pravalence of

{Ghana) continowe yecruitment masked, {10,990 plac, aurvaillance, raportad
at 4-monthly daslng, coded by 10,916 vit A), ohe-waak and point symptoms @l
randomlized hy cluster. followed up fox merbidicy ART and ALRI
clusters, 213,287 child yrs prevalancae data martality.

185 clusters. fop up to 24 men, obtained, CKI
9% loss to follow  notlfiszatien of
up, B9t average deaths, VPMa for
capsule covarage. cause of death.

HATTI. children 6~83 mon, Double Aprox 11,124 chno Tug=-waek morbidity Prevalends of ARI
recruited at start, magkad, (4,994 plac, pravalence data ByRpLOmS ,
randomized by 2 golours 6,130 wit A), obtained within ne pneumonia
heuvsahold, followed up Lo d-monthly mortality data.
4-monthly desing. 12 montha, 1.9% surveillance

lopa to follow up, vieita.
92% received at
lanst one dood.

ACEH childeens 12=71 mon, Not masked 25%,200 children one week morbidity Prevalence of

{Indonasia} racruited at start, (12,20% plac, provalence, and cough lagting
randomized by villaga, 12,991 vit A}, mortality suzvays more Than
450 villages, followad up for at bazeline, and 24 houre.
§-monthly dosing. 9=13 montha, 9=131 menths

11% laas to follow later.
up, 93% received
at least one doma.

HYDERABAD children 1I-3% mon, Double 14,082 childyen 4-week marbidity pravalance of

(Indis) recruited at atart, masked, {1,006 plag, prevalenca data cough lasting
randomized by village, 2 colours 7,076 vit A), cbtained within mozre than
84 villagas, followed up for J=menthly 24 houtw,
s—monthly doeing. 12 monthe, 23% survelllance

racaived at lesst vieits.
one dose.

SUDAN childran %~72 monthe, Double 28,753 childeen 6-monthly mertality Prevalence of
recruzitment at start, masked {14,298 plac, surveillance, with raported symptoms
6-monthly dowlny, 2 colours. 14,455 vit A}, collectlion of of pheumenia, and
randomized by housahold followed up Lor ona—weelk marbldiry pymptoms associated

18 monthe. prevalaence Aata. asscclated with
daath.
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TABLE 1B}

i ——————————————————

study

(MGRBIDITY STUDLER):

Trial population,
recruitaent and
candowization.

Masking

—

aixe of trial

Survelillsrde

ARI data
collected

DELBRI
{India)

VAST=-CHE
(Ghana})

MORVITA
{Indonaesir)

BAHIA
{brazil)

Childran 12=-60 montha,
pressanting wich acote
diarrhoea at a ewlinig,
continuous recruitment,
individually
randemizad.

children 6-5% months,
continuous recruithent
at weakly home visits,
individuall

randomized in

Blacks of 4.

Children 6-49 metiths,
continucus
recruitment at
4-monthly dosing,
individuullI
randomized il blooks
of 4.

children 6-48 mohthe,
fixed cohort
racrulted at start,
individually

randomi zed.

Double
maskad

Roubla
masked,
capsiles
individuzally
packaced.

pouble
maakad,
codad by
individual

ponkle
masked,

900 childyen,
(agual numbera
vit A and placy,
followed up for
90 days after a
aingle deoae of
supplementa, 5%
losa to ¥llow up.

1455 children,
(733 placebo

22 vitamin A),
followad up for
61,602 child wks,
3 daaing rounda
ovey 12 months.
=ht loas to follow
up, average 5%
capBule coverada.

1400 children,
(OpProxX #qual
nunbaera vit A
and placabo),
followed up Ior
78,202 child wks,
6 dosing rounds
ovar 4 24 month
pericd. 2% loas
to follow up.

1240 children,

{ al numbers
vit A and plac)
followad up for
57,839 child wkd,
31 dosing rounds
cver a 12 month

pericd. <% loss
to follow up.
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Twice waekly home
viaita, with 7zhr
to maximum 7 day
recall.

Weakly home viasits
with prompted daily
racall over a 7-day
paricd, recall
aided by pletorial
daily health diary
kept by tothero.
Monthly vieits for
anthropometrie
survelllancae, and
4-tonthly for

vit A ptatus.

Home visits avery
othar day, with
d8-hour prompted
recall of
morbidity. RR
maasursd if cough
raported, referral
to pediatrician

it Rr»3s/min.

Thrice weaily home
visits with 49/7%hxr
pri ad recall of
marpidity. RR
moasured if eough
raported, referral
to pealatrician

if RR>40/min.

Incidence and duzation
of reported symptoms of
pneumcnia and measured
breathing rata.

Re aatiology data.
2linie attandanca data
availabla.

Incidence and duration
of raported symptoms oL
pneumcnia, measured
bresthing rate and
ohaarvad indicators of
savarity.

No aatialogy data.
QLinle atrtendanca and
hesplital admisaion data
collected.

Incidence and duration
of reportad aymptoms of
praeumonia and measured
breathing rata.

No setiology data.
clinie attandance data
can ke obtalned from
health facilitias in the
study area.

Incidence and duration
of reported symptoms of
prneumenia and measuzed
breathing rate.

Ro aetiolody data.
clinic attandance data
available.




TABRLE 2A4 BAAELINE CRARACYERISTICA (MORTALITY STUDIER):

pelt par capita incoma;
! URY = asugh and/or nasal discharge with/without fever.
" LRT = congh, nasal dischargs and faver with chest indrawing.

mal: Moasles

e e r———
Anatal/ Availability of Aagn vitamin A ARI sutrition Xerophthalmis
Iconomic status Maalth sarvices distribution status/intake morbidity status ratas
JUMLA (Nepal):

Rural agrzculturul, poorly served by 1 = 24.2% BETUR IAT. neumonis 26% of 4.7% XN
dry, small farmers govt, naalth 12 - 2%.3% not determined pneidence childran 8.1% Xlp
with poi<UsD70/yaar, facilitien, no pre—- 24 - 1g.8% 1.6 epl/chdyr have MUAC 0.3% X2, X3
extramaly poor axisting vitamin A 6 - 1%.1% (0=11lme), <12.,5cm 0.5% AB
aanitation and watér supplementation, 4B+= 15.5% ¢.86/chdyr
avallabillicy, about Low lmmunization (0=4 yearsa).
5% maternal literasy. coverage (malelsh)
MADURAT {India): Poorly sarved, 4 - 1.7% serum ret. 4=waek Ht/age: 3.7% XN
bry &nd savaraly re reqular vitamin 6 = A.4% (umel/L): pravalance: 31% <2860 7.2% 11B
drought prone, A distribution, 12 - 19.2% £0.35 — 19% URI' = 34% Wt/age: 0.1%
rural farmers, poor 44% use mid-day 24 -~ 23.1% 0.35 = 17% LRI = £.7% 234 <Z8D X2, X3, X5.
wataer and sanitation, feeding pro., 16 = 21.1% 0.70 = 17% WE/hti
15% maternal litaracy. lew lmmuynization 44 21.4% 1.05 - 48% 17% <38D

coveraga 60+- 5.1

(BCG and mal=5¥=15%,

DRET/OPV=47%} .
BARLANI (Nepal):
rRural, flat plaine; Pajrly well O - 18.6% serum ret. neumenia mean 2.8%
fairly yood watay mervad; vit A 12 = 20.4% not determined ipcidence % BCDIGNT XN + X1B
availapiitry and available for 24 = 20.0W 1.14 Ht./age
sanitation; 10W% treating xere.; 16 = 18.9% api/chdyr. = wi iy
matarnal litaracy; approx 60% vace 48+= 21.0% Wt . /aye
poOr Aconomic for manples. - =2.1
atatusm. wt. /bt

- =(.9

YART-CEE)
Mainly rural, small- Poorly secved 6 -~ Z24% sarum Iet. 3% waakly Ht./age: 1% AN
scale aubsistence in study area, 12 = 18% {umal/L) prevalenca 6% <2 5b 0.02% 1B
farming; poor no pre-axisting 24 - 15% €0.35 - 14.4% of Cough or  Wt./age: 0.02% XI, X3
sapltation and vitamin A prog., 36 = 15% 0.35 - 43.1%  difficulty 44% <2 ED 0.09% X8
available water, 57% chlldren 12-23 48 - 14% 0.70 - 42.5%  in breathing W#t./ht.:
matarnal literacy monthes vace for BOG, 60+= 264 17% <2 BD
leas than 10% 453 for measles,

21% for DRT3.
HBARITI
Mountaincus region, POOL atUesN, 0 - 5.8% serum et prevalance: I0s =908 0.3% KIA
over #0% rural, #.2% coverage & = 9.2% not determined rhinitis 74%, ht/age 0.14%
mainly subsimtence for vitanin A 12 = 11.0% cold/flu 66%, median, X3, X3, KEB.
farming; poor diptribution: 12 = 11.2% cough 53%, 6.3% <BO%
sanitaticon and water vaery low 24 = 21.8% rapid ht/wt
availability. immunization 36 - 21.2% breathing, median.

COVRIAgE, 48+~ 19.9% 264, :
ACEH)
Predominantly rural Well served, 12 = 16.1% sarum ret. 20% 2.1% of G.7k AN
agricultural area, minimal pre- 12 - 15.6% not determined prevalence childran 2.7% X1B
ganerally poor existing vitamin 24 = 16.5% of cough. savaraly
sanitation and water A prog.; no 36 = 17.0% malnsurishad.
avallablility immunization 48 - 14.3%

coverage data. 604+= 20.5%
HYDERARAD (Indis)
Rural agricultural Falrly well served, <12 - 22.6% intakae: fert Wt./age: 2.0% ¥R
ares with poi in wtudy ares, 12 = 22.3% 75-100 uRE available 6L=0% 4.0% X1B
<USDS&/month; poor no pre-existing 24 = 22.9% in preschool <60% NCHE; 0.02% X2, X3
sanltation and watar vitamin A prog., 36 = 23.2% shildren. a5% =o0%
avallability, about 30-3%% average 48=59 9.1% HCHE standard.
9% maternal literacy. lmmunization
IMR = 50/1000 covarage.
BTDAK
Arid rural area Seatce governoent g = 46% acme data 208 Ht./age: 0.7% XR
with variablae survices, 36 - 50% on intake pravalence 0% =< 8D 2.7% x1B
sanitation and no pra-existing T2+= 4% elbtainad; of cough. Wt./aga:r
watér avallability, vitamin A predq.. not yat 6% <2 8D
wacarnal litoracy lmmcenisation available WL, /bt
about 30%, covhage Low, &% =3 5D




IMDACT OF VITAMIN A SUPPLEMENTATION ON MORBIDITY AND MORTALITY FROM CHILDHOOD AND PNEUMORIA.

TABLE 2B: RASNLINE CHARACTERISTICH (MORBIDITY ETUDIES):

% ——1
soainl/ Availability of Age vitamin A ARX Mutrition Xerophthalmia
Economie status Health services distribution atatus/intake morbidity atatus rates
DELRY {(Indim}i
Urtan slum, Good accedss Lo 12 ~ 4%.6% BOLUM ret. not not 3.76%

health facilities, 24 - 25.1% (umel/L)i availablae available XN, XA
pre-existing vit A 364= 25.3 vaty fow apd X1B
capaule prog. had oamples taken
baen suspended past
1 yaars,
VAST-CHE (Ghaba)
Mainly rural, amalli- Ro health facility 6§ - 15.0% serum ret. 4.8% Ht./agat 1.36% XN
scals subaintence in study area, 12 = 30.2% {umol/Ly» prebable S2% =2 8D 0.17% X1B
farming; poor no pre-exiating 24 - 25.8% <0.35 ~ 15.3% phevmenia wt./ages:
sanitation and vitamin A preg.. 36~ 19.0% 0.35 - 57.1% (1 woek 41y <2 SD
availabla water, 604 children 11=-23 48+~  7.1% D.70 = 21.1% paricd Wt./ht.t
maternal literacy monthe vace for BOG, 1.05+  £.5% prevalence) 8.4% =<2 %D
less than 10% %1% for mansales,
30% for DPT3,
25% fplly immunized.
WORVITA (Indonesia):
Rural, cosastal Javag Wall aerved; 6 — 14.0% UM ret. not at./ager No casad
anple water hut not no fesding proga., 12 — 12.7% (umol/Lyt available 43% <2 80 noted at
alwayn =zafa; matarnal 17% childegen had 18 - 13.7% 0,35 = 6.4% Wt./aga: basalinpe.
Litaracy about BON, recaived vit. A 24 - 27.7% 0.35 = 52.3% 41% =2 8D
mainly farmera with capsules in the 36 - 29.8% 0.70 = 37.0% Wt./ht.i
land, meat with a past year: 30% 4B4= 2.9% 1.05+ 4.2% 9% =2 8D
monthly household vage for measlas
ineoma of US510-39. 40%-5%0% Ifor OPV1-3.
BANIA (Braxzil)t
tmall urban town, Wall earved & = 12.7% garum rat. net mEan Ko Sasds
jute plantation with sasy accesa 12 - 13.4% not detarminad available 2 soores: noted
and gold mining to hospitals and 18 = 14.0% in study popg. Ht./aga
artjvity, »66% heslth cantras, 24 - 25.8% survey in W =1.15
adult litaracy no pre-existing 35-47 30.8% nelghbeuring Wt./aga
lavels, %6,2% vit A prog, Approx ared showed = _0.80
housas With piped 8#5% vaco for BCG, approx 50% Wt./ht.
water, 73% with 65% measlas, chilldren = —0.07
tollets. 65% for oFV1-3, 0-5% menthse .
with <0,7umal/L.

pei: per capita lncomas

mali

Measles
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AEVIEW OF THE IMPACT OF VITAMIN A SUPPLEMENTATION ON MORBIDITI ARD HORTALITI FROM CHILDHOOD AWD PNEUMONIA.

Tablet DATA CONTRIBUTED BY FIELD STUDIES:

Ww
Typa of study studies Inzidence Pariced Sevarity Clinical Health Poewmcnin
prevalanca assessments facility mortality
tttldmation
MORTALITY BTUDIESS A
gingle dosa JUMLA X ,%’fé‘f, 57 f( X
SRR
Weakly dose MADURAT i /’% X
TH (s
d-monthly dose SARTLAHI R ¥
S
YAST-CES o % X
HALTI o i ’
S R e
6-monthly dose ACEH i G ‘f/./ i
HYDERABAD Voo
BUDAN x
MORBIDLTY ATUDIES)
” T
fingle deoaa DELHL X X ‘ X i s
Spsme s
d-monthly dose VAST-CHS ¥ X X X ¥ 2 s
KORVITA X x % : ] 7 2
i e
BAHT, X X X b4 2 PR
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