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V
itamin A deficiency and acute respiratory

tract infection (ARI) are public health

problems in developing countries.1

Children with vitamin A deficiency are

more susceptible to measles, respiratory tract infec-

tion, and other infections,2 that may increase the

morbidity and mortality rates.3  Vitamin A is very

important for immunocompetence patients.4 Vitamin

A in the body acts within the nucleus to regulate cell

differentiation through gene transcription, therefore

affecting a number of processes in the body, such as

for cell changing, immunity function, and increasing

body defense against infection. A person suffering from

vitamin A deficiency will experience many cellular

and humoral immunity functional disorders, kerati-

nization of epithelial respiratory tract, and reduction

in mucous secretion. Therefore, it causes deteriorat-

ing in body defense mechanism against infection.5,6

Barclay et al7 reported that vitamin A is used thera-

peutically for pediatric measles with a minimum dos-

age of 400,000 IU for children and 200,000 IU for

infants. Moreover, it reduces case fatality rate, sever-

ity of illness and duration of pneumonia in measles

complicated with pneumonia.

Abstract

Background About 190 million preschool children living in

developing countries are at risk of vitamin A deficiency. Vitamin

A deficiency and acute respiratory tract infection (ARI) are public

health problems in developing countries. Children with vitamin

A deficiency are more susceptible to measles, respiratory tract

infection, and other infections. Some studies show that vitamin

A supplements may reduce the severity of respiratory tract

infection and other systemic complications of measles, and

diarrhea.

Objective To evaluate the effect of vitamin A supplementation in

infants and children with severe pneumonia.

Methods The study was a randomized trial on children with severe

pneumonia. Participants were randomly assigned to either receive

vitamin A in addition to standard treatment (Group A), or

standard treatment alone (Group C). Time to achieve the normal

respiratory rate, time to achieve disappearance of subcostal

retractions and fine rales were compared between the 2 groups.

Result There was no significant difference in the achievement of

normal respiratory rate between the vitamin group and the control

group (3.08 days vs 3.29 days).  There was also no significant

difference in the disappearance of subcostal retractions among

the two groups (2.30 days vs 2.48 days). However, there was

significant difference in the disappearance of fine rales between

the two groups. The disappearance of fine rales in the vitamin A

group occurred earlier (mean 3.72 days) than in the control group

(mean 4.04 days) (P<0.01).

Conclusions This study indicates that no significant difference in

the achievement of normal respiratory rate and disappearance of

subcostal retractions between the vitamin A group as compared

to the control group, but there was a significant difference in the

disappearance of fine rales between two groups.[Paediatr Indones

2007;47:120-123].
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The relation of vitamin A and non-measles pneu-

monia is still controversial. A randomized controlled

clinical trial in Peru reported that vitamin A supple-

mentation increased the severity of pneumonia.8 This

study aimed to evaluate the clinical benefits of vita-

min A supplementation given with standard therapy

in infants and children.

Methods

A randomized controlled trial with was conducted from

September 1, 2005 to January 15, 2006. Children aged

6 months to 5 years hospitalized in the pediatric ward

of Wahidin Sudirohusodo Hospital and Labuang Baji

Hospital, Makassar, due to severe pneumonia were in-

cluded in this study. We included severe pneumonia

patients aged 6 months-5 years old. We excluded chil-

dren with non-infectious pneumonia, those with poor

nutritional status receiving high dose of vitamin A in

the past 4 months, children who have received antimi-

crobial therapy before hospital admission, bronchial

asthma, xerophthalmia, or acquired heart disease. Each

patient was randomly assigned to either standard treat-

ment plus vitamin A (Group A) or standard treatment

plus placebo (Group C). Data collected included age,

sex, body weight, cough, respiratory rate, subcostal re-

tractions, cyanosis and the presence of fine rales.

Participants in Group A received vitamin A added

in 2 ml orange syrup, and dropped with a pipette. The

dosage of vitamin A was adjusted to age; children aged

6 months-1 year  were given 100,000 IU and children

above 1 year old were given 200,000 IU. Vitamin A

was given once during admission after the diagnosis

was confirmed. The control group was given orange

syrup 2 ml dropped into the mouth once during hospi-

tal admission. All patients were assessed for their respi-

ratory rate, subcostal retractions, and fine rales every-

day. Data were analyzed with chi-square and Mann-

Whitney test with P value of <0.05 was considered

significant.

Results

Ninety eight subjects were enrolled, comprising 50

children in Group A (vitamin A supplemented) and

48 children in Group C. Table 1 shows the baseline

characteristics of the participants in both groups; no

important differences were noted.

Table 2 shows that there was no significant dif-

ference in the achievement of normal respiratory rate

between two groups. Table 3 shows that there was no

significant difference in the disappearance of subcos-

tal retractions among the two groups (P>0.05). Table

4 shows that there was a significant difference in the

disappearance of fine rales between the two groups,

with the mean value of 3.7 days vs 4.0 days (P< 0.01).

Discussion

One hundred subjects with pneumonia fulfilled the

criteria; however, 2 subjects dropped out during study

Table 1. Baseline characteristics of the participants in both groups

Vitamin A Control
n = 50 n = 48

Age
Mean (years) 1.86 1.96

Sex
Male, % 44 58
Female, % 56 42

Nutritional status
Well nourished, % 64 60

   Under nourished, % 36 40
Temperature

Mean (0C) 38.5 38.3

Table 2.  Time to achieve normal respiratory rate among two
groups

The achievement of normal-  Groups
respiratory rate (days) A C

n = 50 n =48

Mean 3.1 3.3
Median 3.0 3.0
SD 0.92 0.77
Range 1 – 5 2 – 5

Mann- Whitney test           z = 1.218     P = 0.233

Table 3. Duration of disappearance of subcostal retractions among
two groups

The duration of disappearance- Groups
of subcostal retractions (days) A  C

n = 50 n =48

Mean 2.3 2.5
Median 2.0 2.0
SD 0.5 0.6
Range 1 – 3 1 – 4

Mann- Whitney test           z = -1.601     P= 0.109
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period in C group, 1 refused being hospitalized on the

5th days of treatment, and 1 subject passed away on

the 2nd day of hospitalization. Therefore, a total of 98

subjects were included in the study, comprising of 50

children in the vitamin A supplemented group (A)

and 48 children in the control group (C).

The baseline characteristics of the participants

were comparable (Table 1). Barclay et al7 reported that

there was no significant differences between vitamin

A group and control group in terms of age, nutritional

state, duration of illness, prevalence of complications,

and serum vitamin A concentration, but the mortal-

ity rate was twice as high as in the control group.

The achievement of normal respiratory rate did

not differ between the two groups, i.e.,  3.1 days in

Group A and 3.3 days in Group C; this was similar

to the study of Fawzi et al.1 On the contrary, a study

in Santiago Chile showed that vitamin A supplemen-

tation gave more rapid resolution of tachypnea for

children with severe hypoxemia caused by RSV.9

Study in Vietnam10 reported that there was no sig-

nificant difference among the two groups in terms of

duration of hospitalization, achievement of normal

respiratory rate, and normalization of fever. How-

ever, shorter hospitalization (6.7 days) was experi-

enced in the moderately malnourished vitamin A-

supplemented group compared to the control group

(8.6 days) (P=0.04).

There was also no significant difference in the

duration of disappearance of subcostal retractions

between the two groups with a mean value in group

A and group C were 2.3 days and 2.5 days, respec-

tively (P= 0.109). Stephensen et al8 in the placebo-

controlled clinical trial in children aged 3 months -10

years old with pneumonia reported that the preva-

lence rates of retraction and the requirement for

supplemental oxygen was even lower in the placebo

group than that in the vitamin A group.

There was a statistically significant difference in

the duration of disappearance of fine rales between the

two groups, although clinically the difference was mar-

ginal (3.7 days in Group A vs. 4.0 days in Group C). It

means that clinical benefits of vitamin A supplement

on severe pneumonia in infants and children is ques-

tionable. Vitamin A is important in promoting normal

respiratory epithelial differentiation and growth, as well

as anti-inflammation. The role of vitamin A in pre-

venting inflammation is related to its interaction with

leucocytes, particularly neutrophyls, since vitamin A

reduces neutrophyl superoxide production,5 one of the

causes of respiratory tract inflammation.

We conclude that the addition of vitamin A to stan-

dard treatment in infants and children with severe pneu-

monia does not affect the achievement of normal respi-

ratory rate and disappearance of subcostal retractions,

but marginally fasten the disappearance of fine rales.
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