Editorial

VITAMIN A SUPPLEMENTA-
TION AND CHILD SURVIVAL

The ntimate relation between nutrition
and 1nfection is recognized for a long
time(1,2). A wide range of studies have
been carried oul in experimental animals
and in human subjects to understand the
underlying mechanism of this relationship.
. As a part of these studics, the influence of
several nutrients on immune mechanism
has been extensively studied both in experi-
mental animals with induced deficiency
and in human subjects with different
degrees of nutrient deficiencies(3).

Besides, epidemiological studies to re-
late the prevalence of morbidity and mor-
tality in the community with the concur-
rently present nutritional deficiencies have
also been carried out. In the context of
widespread prevalence of protein energy
malnutrition (PEM) with the attended
- growth retardation, iron deficiency anemia,
and vitamin A deficiency among children
belonging to the underprivileged communi-
ties in the developing world, the influence
of these deficiencies on immune function,
morbidity and mortality have been exten-
sively studied. Since, all these three differ-
ences occur concurrently in many commu-
nities, the interpretation of the results of
human studies on the effect of a single nu-
trient is rendered extremely difficult, par-
ticularly in view of the associated poor
socio-economic and environmental factors
for which nutritional deficiencies are only
proxy indicators.

Of the three nutritional deficiencies,
PEM and iron deficiency anemia have
been shown to affect some aspects of im-
mune function(3). Based on the epidemiol-
ogical studies, PEM with different degrecs
of growth retardation and iron deficiency
anemia, have been shown to influence
morbidity among pre-school children(2).
On the other hand vitamin A although
known to be an anti-infective vitamin(4),
its deficiency, of the mild and the moderate
types, has no influence on immune func-
tion(3,5). Vitamin A deficiency on the
other hand is known to affect mucus mem-
branes and mucus secretion leading to
colonization of bacteria(6). Such non-spe-
cific effect on mucus membrane leading to
bacterial colonization can also occur in
iron deficiency anemia(2).

It is gurprising that inspite of lack of
specific effect of subclinical vitamin A defi-
cicncy on immunc process, it is reported on
the basis of epidemiological studies(7,8)
that mild vitamin A deficiency increases
child morbidity due to diarrhea, respiratory
infection and measles among underprivi-
leged population, and that intervention
with vitamin A significantly reduces mor-
tality among children below 5 years(9-12).
These somewhat exaggerated claims on the
effect of vitamin A administration on child
morbidity and mortality has led to a lot of
controversy and a lively debate. In view of
the far reaching practical implications of
these claims, they deserve a detailed criti-
cal examination. |

The first of these intervention studies
to test the effect of vitamin A on child mor-
tality was carried out in Indonesia by Som-
mer and co-workers(9). Vitamin A was ad-
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ministered to the experimental children in
two doses of 200,000 IU each, at 6 monthly
intervals. The control rhildren were left
alone without any placebo. In this study
34% reduction in mortality was reported
among preschool children receiving vita-
min A. A reanalysis of their data taking
into consideration only those children who
actually received vitamin A indicated a
much higher reduction in mortality namely
75%(10). This study has been criticized on
several counts, the most important one
being with regard to its design. Since, it was
not a double blind study with placebo con-
- trol, it is argued that the obscrved effect of
: vitamin A administration on mortality
among the experimental children, could be
due to a contact effect. In view of this
criticism three more studies(11-13) were
carried in different locations using an
improved experimental design. All were
double blind with the control group receiv-
ing a placebo. Of the three studies one
~ study each in India (Tamil Nadu)(11), and
Nepal(12) confirmed the findings of the
Indonesian study while the other study also
in India (Andhra Pradesh)(13) did not.
The main findings of the Tamil Nadu and
the Nepal studies are enumerated below,

In the study reported from Tamil Nadu,
South India(11) which had a double blind
design, vitamin A was admunistered in
small oral doses to the experimental child-
ren, the dose being 8 4 mole of retinol (i.e.,
8333 1U) per weck. The control children
received a placebo containing about 1.4 u
mole (300-400 ug) of vitamin A. A reduc-
tion of 54% mortality in the experimental
group receiving weekly dose of vitamin A
was reported, the relative risk compared to
control was only 0.46. In the Nepal
study(12) a large dose of retinol (65,000
#g) was administered to the children in the
experimental area, once in 4 months. The
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control children received placebo. A 30%
reduction in mortality among children
receiving vitamin A has been reported, the
relative mortality risk in the experimental
group was 0.7.

All the above threc studies which
reported a large reduction in mortality on
vitamin A intervention have been critically
examined by several scientists. A number
of criticisms(14-23) have been levelled
against the Indonesian, South Indian and
Nepal stndies particularly with respect to
the data presented and their interpretation.
On the basis of all these criticisms the
claim on high reduction in mortality on
vitamin A administering becomes almost
unacceptable. Some of the important
criticisms which are common to all the
three studies are:

1. The rates of child mortality reported
for the study area, in all the three studies
are very low an comparison with the corres-
ponding uational averages. The national
average of 0-5 mortality rate is 97, 142 and
189 for Indonesia, India and Nepal, respec-
tively(24). The child mortality rate in
Tamil Nadu is usually higher than the
National average. The corresponding
observed rates in the study areas were 7.8,
16.4 and 8.1% respectively. It is surprising
that mortality rates were so low consider-
ing the arcas chosen for the study were
backward and depressed ones in all the
three studies. The consequence of such low
mortality rates is that it makes unreliable
and uncertain the data on the impact effect
due to missed or misreported deaths. The
observed low mortality rate is undoubtedly
dee to the well-known contact effect. A
more appropriate mortality figure for com-
parison would have been the natural mor-
tality rate in the study area which could
have been collected for the preceding one
year at the time of baseline survey. Such
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data were apparently not collected in the
Indonesian study but were collected in the
Nepal and the Indian (Tamil Nadu) study,
but it is unfortunate that these figures are
not reported.

2. In none of these studies adjustments
have been made for socio-economic
differences, a very important determinant
of child mortality. Random allocation of
- villages to control and experimental group
does not necessary compensate for this
factor. )

3. Similarly, other confounding nutri-
tional factors which also influence child
mortality like growth status and micro-
nutricnt deficiencies have not been taken
into consideration in the data analysis.

.4, Some anomalies in the observed
alterations in mortality in relation to
disease, age and sex are also seen in the
data presented.

(@) On the basis of available data the
infectious diseases most influenced by
vitamin A deficiency are respiratory dis-
eases, gastro intestinal disorders viz.,, diar-
rhea and measles, the former too being
normally the most important causes of pre-
school child mortality in developing coun-
trics. However, the observed reduction in
mortality on vitamin administration does
not fall uniformly in these disease catego-
ries. For example, in the Indonesian study,
mortality reduction according to disease is
not given while in the Nepal study, vitamin
A supplementation had an effect on mor-
tality only among those with diarrhea and
not in those with respiratory diseases. Simi-
larly, in the Indian (Tamil Nadu) study
vitamin A had no effect on mortality attri-
butable to acute lower respiratory infec-
tion. In the Indian study, surprisingly
deaths from respiratory diseases accounted
for less than 5% contrary to all the avail-
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able evidence on childhood mortality in
rural India.

(b) There were also anomalies in the -
observed effect of vitamin A supplementa-
tion on mortality between the two sexes. In
the Indonesian study, the impact of vitamin
A was seen only among boys and not
among girls and on the other hand girls of
12-72 months showed somewhat increased
risk. In Nepal study both sexes showed
equal response. In the Indian study also the
reduced mortality risk was greater among
girls than among boys. There is no explana- -
tion for the sex bias in the vitamin A im-
pact.

5. There are also other criticisms
levelled against these studies, with regard
to differences in the baseline prevalence of
xeropthalmia between control and experi-
mental groups (Indonesian study) and the
age and disease related mortality reduction
(Nepal study).

All these  inconsistencies in the re-
ported observations raise doubts about the
validity of the far-reaching conclusion
drawn. In view of all the above criticisms of
the three studies, the reported large reduc-
tton in mortality due to vitamin A interven-
tion cannot be readily accepted as vahid.

The other study which concludes that
there was no effect of vitamin A supple-
mentation on child mortality has becn
reported by the National Institute of Nutri-
tion from India. There have been several
comments on this study also(19,25-27).
This study also a double blind one was car-
ried out in a backward district of Andhra
Pradesh. The children in the experimental
village were administered 200,000 TU vita-
min A in peanut oil orally once in 6 months
and the children in the control village re-
ccived only plain peanut oil as placebo.
Morbidity data were collected every three
months by the field workers and clinical
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examinations of the children were done
“initially and after 6 and 12 months. It has
been concluded that administration of
vitamin A has no impact on child mortality
as there were no differences between the
control and experimental groups in the
mortality figures.

A closer scrutiny of the paper reveals
that this study also suffers from several of
the limitations as pointed in case of the
other three studies which have reported a
positive impact of vitamin A:- Also in this
study there are a number of internal con-
tradictions in the results presented. The
important drawbacks of this study are:

1. The mortality rate reported in this
study for a backward district is extremely
low, viz., 4.96/1000 among those with xero-
phthalmia and 2.26/1000 among normals,
as compared to the national average, which
in the case of the state of Andhra Pradesh
must be even higher. In contrast to these
two figures, mortality among those who did

“not receive any dose is reported to be 17.6
and 17.2 in the experimental and the pla-
cebo groups, respectively. It 1s rather diffi-
cult to reconcile these figures. The authors
should have collected the normal mortality
rate in the study area at the time of
baseline survey for the preceding one year.

- It is not clear whether this has been done

since no information on this is given in the
paper.

2. Unfortunately, no detailed data on
morbidity, mortality according to age, sex,
nutritional grades and according to disease
have been given for the experimental and
control groups scparatcly to enable the
reader to make the comparative assess-
ment of the data and the authors conclu-
sion.

3. It is reported that mortality rate and
- the relative risk of morbidity were higher
among children with xerophthalmia with
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respect to both diarrhea and respiratory
infection (vide Table II of the study). On
the other hand, it is stated that vitamin A
supplementation which resulted in a reduc-
tion of vitamin A deficiency, did not influ-
ence either morbi-dity or mortality. Tt is re-
ported that the prevalence of xeropthalmia
came down from the baseline figure of 6.1
to 1.3% in the trecatment arca and to 2.9%
in the placebo area. It is rather difficult to
reconcile these results.

4. The most surprising of all are the re-
sults presented in Table IIL It is surprising
that there was a dramatic reduction in child
mortality both in the experimental and the
control areas both with one dose and two
doses of vitamin A or placebo. Mortality
rate decreased from 17.6 to 9.7 with one
dose and to 2.3 with two doses in the vita-
min A group, and in the placebo group
from 17.2 to 10.8 with one dose and to 2.2
with two doses. The relative risk compared
no doee group in the vitamin A and the pla-
cebo areas, respectively were 0.55 and 0.63
with one dose and 0.13 in both with two
doses. A remarkable achievement in mor-
tality reduction is indeed even with pla-
cebo. If the reported mortality reduction is
not due to vitamin A, what is it due to? It
cannot merely be due to increased contact
by one or two over the 6 contacts made
with all the groups or due to one or two
doses of peanut oil. These data need to be
looked at again to check whether there has
been any error of reporting.

In view of the above cited serious
limitation of the study, the conclusion that
vitamin A administration had no effect on
either morbidity or mortality cannot be
accepted without serious reservations.

The foregoing critical scrutiny of
reported studies on the effect of vitamin A
on child mortality, the large effects of mor-
tality reduction of 30-75% claimed in these
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micro-scale studies cannot be accepted
without serious reservation. The other
study which has reported no effect of
vitamin A on mortality also suffers from
serious limitations. Thus the question of
the effect of vitamin A supplementation in
child mortality is still open. A more real-
istic assessment of the effect of vitamin A
intervention on child mortality can be
made only through studies on large popula-
tion at the districts or the state level. Such
studies would be prohibitively expensive.
Since massive dose vitamin A programme
is currently in operation in many countries,
the impact of vitamin A intervention on
child mortality after adjusting for other
variables can be studied retrospectively,
particularly in areas where the programme
has been effectively implemented.

From our present knowledge on. the
lack of effect of vitamin A on immune
function, vitamin A can have only a minor
role in reducing child morbidity and mor-
tality. On the other hand, the widely preva-
lent protein energy malnutrition and iron
deficiency anemia which are know to have
a definite influence on some aspects of
immune process can be expected to be
greater risk factors in childhood morbidity
and mortality and any intervention to cor-
- rect these deficiencies can have a better
impact on morbidity and mortality. Vita-
min A and other nutrients whose deficien-
cics arc widely prevalent can have only a
supportive role in reducing morbidity and
mortality, in which a significant reduction
can be effectively achieved only through
improvement in health prarameters includ-
ing immunization, improvement in envi-
ronmental sanitation, safe drinking water
- supply, and access to health and medical
facilities. The primary objective of nutri-
tion intervention should be to correct expe-
ditiously the existing nutrient deficiencies
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and the associated functional and biologi-
cal disabilities. Any such intervention must
be total covering all the prevailing nutri-
tional deficiencies for a maximal impact
in view of the known interrelationship
between nutrients. Their contribution if
any in reducing the child mortality should
be considered as a bonus.

The much publicised claim on large
effects of vitamin A intervention on child
mortality to the extent of 30-70% may give
wrong signals to the National and Interna-
tional Agencies concerned with program-
mes in the developing countries, for the
improvement of the health and nutritional
status of the deprived child population for
which child survival is used as proxy indica-
tor. There is a danger of their opting for
this easy solution of periodical vitamin A
administration which 1s less expensive than
other health programmes, easy to operate,
for achieving the targets of child survival
without improving the health and nutrition
and quality of life of the child population in
the Third World countries. This danger
must be avoided.

The most desirable strategy is the holis-
tic approach to improve the nutrition and ~
health of people in the third world, the for-
mer through dietary improvement and/or
through specific nutrient intervention as an
emergency measure, and the latter through
immunization, improvement of environ- .
ment including provision of safe drinking
water, access to medical and health facili-
ties and above all education.

B.S. Narasinga Rao,

Former Director,

National Institute of Nutrition,
Hyderabad.

11/4 M Block (1-2-62/3),
Kakateeya Nagar,

Habsiguda, Hyderabad 500 007.
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NOTES AND NEWS

CRITICAL CARE PEDIATRICS-APPROPRIATE PRACTICE AND TECHNOLOGY

~

A Symposium-cum-Workshop on Critical Care Pediatrics—Appropriate Practice and
Technology is to be held on 12th and 13th December, 1992 at St. John’s Medical College,
Bangalore 560 034.

For futher details, please contact:

Dr. Swarna Rekha,

Organizing Secretary, Pediatric Symposnum
Alumni Association Office,

St. John’s Medical College,

- Bangalore 560 034.
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