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One of the major causes of mortality in children younger than 5 years
old is acute lower respiratory tract infections (ALRI). ALRI clinical
features are cough, tachypnea, fever, coryza, chest retraction, crackles
and wheeze. Increased white blood cell count with left shift might happen
in pneumonia. C-reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) might rise in children with respiratory tract infections. Vitamin
A deficiency is associated with severe childhood infections. The effect
of vitamin A supplementation in childhood pneumonia depends on
the prevalence and the level of vitamin A deficiency in the population.
Some studies confirmed that retinol levels were significantly higher after
recovery from acute pneumonia compared to acute phase. But there were
no significant association between serum retinol level and the clinical

manifestation.
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Introduction

One of the major causes of mortality in
children younger than 5 years old is acute
lower respiratory tract infections (ALRI)
(1). It is estimated that 156 million episodes
of pneumonia happen in young children
each year and about 4 million lead to
death. Various studies in developing and
developed countries around the world
showed that viruses were the most common
pathogens in acute lower respiratory tract
infections (2). Bronchiolitis and pneumonia

are two clinical manifestations of ALRI (3).
Distinguishing between these two clinical
conditions might be difficult in young
children and infants. Community-acquired
pneumonia in children is responsible for 30
to 40% of childhood hospitalizations, which
leads to death in 15 to 28% of cases (4). It
is estimated that pneumonia is the cause
of 20% of deaths happen in childhood,
and a greater portion of it occurs in poor
countries. Annually, 1.9 million deaths
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happen in children younger than 5 years,
and half of them occur in Africa. Although
childhood pneumonia is not mortal in high
income countries, its economic burden is
high due to ALRI morbidity (5).

Bacterial causes of childhood pneumonia
include Streptococcus pneumonia, H.
influenza type b and Staphylococcus aureus.
Pneumonia becomes worse in children with
underlying diseases such as malnutrition,
HIV positive children, measles and children
infected with TB and etc. (6).

About 30 to 40% of acute respiratory
infections in hospitalized children have a
viral etiology and respiratory syncytial virus
(RSV) that can be found in 20 to 25% of
these infections. Paramyxovirus and human
metapneumovirus (hMPV) are the second
most common causes of viral pneumonia in
children (7).

ALRI clinical features are cough,
tachypnea, fever, coryza, chest retraction,
crackles and wheeze. Increased white blood
cell count with left shift might happen
in pneumonia. C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR)
might rise in children with respiratory tract
infections (8).

Low birth weight, indoor air pollution
exposure, lack of exclusive breastfeeding,
crowding, incomplete vaccination, under-
nutrition and HIV infection are some of
the known risk factors in childhood ALRI
(9). Vitamin D deficiency, passive smoking,
sex, preterm delivery, zinc deficiency and
anemia are factors associated with severe
ALRI. Some studies have proposed several
characteristics which might increase sus-
ceptibility to ALRI such as day care, birth
interval, birth order, pervious ALRI history
and vitamin A deficiency (10).

Breastfeeding could reduce the risk of
ALRI. Leukocytes, lysozyme, lactoferrin
and secretary IgA are immune factors which
are transferred into human milk. Some min-

eral supplementations such as zinc could
decrease the risk of respiratory tract infec-
tions. Vitamin A supplementation might
have the same effect in ALRI. Vitamin A
plays a crucial role in immune function and
it is necessary for epithelial cell differen-
tiation of respiratory system (11). Although
multiple studies conducted to evaluate the
impact of high dose vitamin A and zinc in
respiratory tract infections, their effect did
not prove any effect on childhood acute re-
spiratory tract infection outcome (12).

Vitamin A deficiency is associated with
severe childhood infections and it is the
major cause of preventable blindness.
Retinol is active form of vitamin A which
is circulating in blood. Retinol releases
from liver in response to tissue demand.
Retinol-binding protein carries this element
to different tissues. Serum retinol level is
suggestive of severe liver storage depletion
(lower than 0.07 pmol/g liver). Retinol
plays a fundamental role in vision, epithelial
tissue and gene expression (13).

Discussion

Various studies have obtained the data
about the role of periodic vitamin A
supplementation in reducing childhood
mortality and morbidity (14). Moreover,
it was proposed that high dose vitamin A
administration during illness could decrease
mortality, disease severity and its duration.
These benefits are dominant in malnourished
children. Vitamin A supplementation effects
in measles and diarrhea had been proved
by different clinical trials, but the role of
vitamin A in childhood pneumonia is still
conflicting (14). Tablel shows the results of
different studies about the role of vitamin A
in childhood pneumonia.

The effect of vitamin A supplementation
in childhood pneumonia depends on the
prevalence and the level of vitamin A
deficiency in the population (3). Some
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Table 1. Results of different studies about the role of vitamin A in childhood pneumonia

Author Publication year Age Vitamin A dose Result

Mahalanabis (13) 2004 2-24 m" 10000 pg retinol ~ Vitamin A had no significant
beneficial effect in childhood
pneumonia

Brown (14) 2004 Im-6 y** High dose Vitamin A had no significant
effect in childhood pneumonia

Chang (8) 2007 <lly 50000-100000 IU  Vitamin A had no significant
effect in childhood pneumonia

da Silva (11) 2005 6m-Sy L Vitamin A level reduced the
duration of pneumonia in
children

Imdad (12) 2011 6-59 m _ Vitamin A reduced mortality

Mathew (15) 2010 o o Vitamin A had no significant
effect in childhood pneumonia

Ni (16) 2005 Vitamin A had no significant

effect in childhood pneumonia
mortality

*m: months; **y: year

studies confirmed that retinol levels were
significantly higher after recovery from
acute pneumonia compared to acute phase.
But there were not significant association
between serum retinol level and the clinical
manifestations (11).

Vitamin A deficiency might happen
due to low intake and impaired vitamin A
absorption which occur very rare. Serum
albumin might decrease during pneumonia
due to development of acute phase response
(4). Vitamin A supplementation might have
protective impact on HIV positive children
and pregnant women, and might reduce
their morbidity and mortality in addition to
positive effect on birth weight. But there are
not enough evidence to support the efficacy
of administered vitamin A supplementation
in pregnant or lactating women in reduction
of infant mortality and morbidity (17).

Conclusion
There are credible evidence about
the impact of case management and

recommendations of WHO in regard to
antibiotic administration in childhood
infection. Nevertheless, the results of

randomized control trials do not reinforce
the effect of vitamin A supplementation in
childhood pneumonia treatment.

Acknowledgement

We would like to thank Clinical Research
Development Center of Ghaem Hospital for
their assistant in this manuscript. This study
was supported by a grant from the Vice
Chancellor for Research of the Mashhad
University of Medical Sciences for the
research project as a medical student thesis
with approval number of 901069.

Conflict of Interest
The authors declare no conflict of interest.

References

1. Villamor E, Fawzi WW. Effects of vitamin a sup-
plementation on immune responses and correla-
tion with clinical outcomes. 2005;18:446-464.

2. Serum retinol concentrations for determiningthe
prevalence of vitamin A deficiency in populations.
vitamin and mineral nutrition information system.
Geneva: World Health Organization; 2011.

3. Global prevalence of vitamin A deficiency in
populations at risk 1995-2005: WHO global da-
tabase on vitamin A deficiency Geneva: World
Health Organization; 2009.

4. Barbosa KC, Cunha DF, Jorddo AA Jr, et al.

Rev Clin Med 2014; Vol 1 (No 2) 59
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)



Heidarian F et al.

10.

60

Transient decreased retinol serum levels in chil-
dren with pneumonia and acute phase response.
J Pediatr (Rio J). 2011;87:457-460.

Jackson S, Mathews KH, Pulanic D, et al.
Risk factors for severe acute lower respiratory
infections in children: a systematic review and
meta-analysis. Croat Med J. 2013;54:110-121.
Banerji A, Greenberg D, White LF, et al. Risk
factors and viruses associated with hospitaliza-
tion due to lower respiratory tract infections in
Canadian Inuit children: a case-control study.
Pediatr Infect Dis J. 2009;28:697-701.

Zar HJ, Madhi SA. Childhood pneumonia--progress
and challenges. S Afr Med J. 2006;96:890-900.
Chang AB, Torzillo PJ, Boyce NC, et al. Zinc
and vitamin A supplementation in Indigenous
Australian children hospitalised with lower
respiratory tract infection: a randomised con-
trolled trial. Med J Aust. 2006;184:107-112.
Roth DE, Caulfield LE, Ezzati M, et al. Acute
lower respiratory infections in childhood: oppor-
tunities for reducing the global burden through
nutritional interventions. Bull World Health Or-
gan. 2008;86:356-364.

Coles CL, Labrique A, Saha SK, et al. Newborn
vitamin A supplementation does not affect naso-
pharyngeal carriage of Streptococcus pneumo-
niae in Bangladeshi infants at age 3 months. J

11.

12.

13.

14.

15.

16.

17.

Nutr. 2011;141:1907-1911.

Da Silva R, Lopes E Jr, Sarni RO, et al. Plasma
vitamin A levels in deprived children with
pneumonia during the acute phase and after
recovery. J Pediatr (Rio J). 2005;81:162-168.
Imdad A, Yakoob MY, Sudfeld C, et al. Impact
of vitamin A supplementation on infant and
childhood mortality. BMC Public Health.
2011;11:S20.

Mahalanabis D, Lahiri M, Paul D, et al.
Randomized, double-blind, placebo-controlled
clinical trial of the efficacy of treatment with
zinc or vitamin A in infants and young children
with severe acute lower respiratory infection.
Am J ClinNutr. 2004;79:430-436.

Brown N, Roberts C. Vitamin A for acute
respiratory infection in developing countries: a
meta-analysis. Acta Paediatr. 2004;93:1437-1442.
Mathew JL. Vitamin A supplementation for
prophylaxis or therapy in childhood pneumonia:
a systematic review of randomized controlled
trials. Indian Pediatr. 2010;47:255-261.

Ni J, Wei J, Wu T. Vitamin A for non-measles
pneumonia in children. Cochrane Database Syst
Rev. 2005;3:CD003700.

Oliveira JM, Rond6 PH. Evidence of the impact of
vitamin A supplementation on maternal and child
health. Cad Saude Publica. 2007;23:2565-2575.

Rev Clin Med 2014; Vol 1 (No 2)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)



