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Abstract

Risk factors for developing pneumonia include lack
of breast feeding, top feeding, malnutrition, low
immunization coverage, low socioeconomic status and
deficiency of vitamin C and zinc.3 In malnourished
children vitamin C levels in body are negligible and
decrease further during infections. It acts as major
biological antioxidant and protects against reactive
oxygen species generated during inflammatory
response and reduces duration and severity of
infections.4 Amongst Millennium Development Goal
the 4th goal focuses on reducing under 5 mortality to
two third by 2015 and it requires urgent actions to
reduce childhood pneumonia deaths. 2 ,5
Vitamin C is an important antioxidant acting as a
reducing agent to reverse oxidation in liquids.6,7 When
there are more free radicals in the human body than
antioxidants, the condition is called oxidative stress
and has an impact on cardiovascular disease,
hypertension, chronic inflammatory diseases, diabetes
as well as on critically ill patients and individuals with
severe burns.8,9 Beneficial effects of vitamin C against
respiratory tract infections (RTIs) are caused by its
antioxidant properties. In RTIs, neutrophils release
large amounts of oxidizing compounds that are toxic
to other cells. Activation of neutrophils promotes an
efficient consumption of extracellular vitamin C,
which suggests that high concentration of vitamin C
may provide protection against the harmful effects of
oxidants released.10-12
Vitamin C has special importance in malnourished
children in whom vitamin C and zinc level are very
low and immune system becomes very weak.
Antibiotics have a role in bacterial infection but not in
viral infections which are usually self limited by
body’s immune response. So if body immune response
is weak, viral infection can become very serious and
life threatening. Currently there is no role of antiviral
therapy in pneumonia.To strengthen the immune
response, vitamin C and zinc are the suggested
therapeutic candidates in these patients.13 Various

Background :

To determine the efficacy of
vitamin C in reducing duration of severe pneumonia
in children
Methods: In this descriptive study children
suffering from pneumonia , under age 5 were
enrolled.. In vitamin C group (n=111), patient
received 200mg of vitamin C once daily and in other
group 111 children received placebo drops which
matched exactly in color and taste. Clinical progress
of both groups was taken thrice daily in terms of
oxygen saturation, respiratory rate and chest in
drawing.
Results: Among 222 children, majority (61.71%)
were male and 85(38.28%) were female. Majority
(58.55%) were infants, 29.72% were between 1-3 years
and 11.71% were between 4-5 years(15.14+7.76
months). Oxygen saturation was improved in < 01
day (p=0.003) and respiratory rate was improved in <
04 days (p=0.03) in vitamin C group. No statistically
significant difference was found in chest in drawing.
Conclusion: Vitamin C is effective in reducing
duration of severe pneumonia in children less than
five years of age.
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Introduction
Pneumonia is a disease causing inflammation of
parenchyma of lungs. It is caused by variety of
organisms including bacteria, viruses, fungi, or
parasites.1 According to UNICEF and WHO,
pneumonia is the 2nd most common cause of under 5
mortality after neonatal deaths accounting for 19% of
deaths and 95% of all new pneumonia cases in
children occur in developing countries with highest
number of cases in India followed by China, Pakistan
and Bangladesh. 2 , 3 Pakistan is the 4th largest
contributor with 7 million cases per year in children
less than 5 years of age out of which over 92,000
children die each year.2
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studies have proved that zinc and vitamin C have
synergistic effect against pneumonia. Hence it is
appropriate and beneficial to give combination of zinc
and vitamin C to children during treatment of
pneumonia
along
with
antibiotic
and
bronchodilator.4.14 Various studies have been done on
vitamin C in the prophylaxis and treatment of
respiratory tract infections in adults, however research
on Vitamin C for children is rare. Two studies have
been found addressing this issue one in Bangladesh
and other in United States of America.15, 16, 17

C group significant difference was observed between
number of days consumed to show improvement in
respiratory rate (3.61+ 1.50 mean + SD) and oxygen
saturation (1.03+ 0.16 mean + SD) as compared to
placebo group where days taken by respiratory rate
and oxygen saturation to improve were (4.04 + 1.62
mean + SD) and (1.14+ 1.0 mean + SD) respectively.
No significant difference was detected between the
two groups for chest indrawing (Table 3).

Table 1: Distribution of age in study groups
Age
Less than 1 Year

Patients and Methods

1-3 Years
4-5 Years

This study was conducted at Pediatric Department,
Islamic International Medical College-Trust, (IIMC-T),
Railway Hospital, Rawalpindi, from 1st April 2010 to
31st March 2011.
Children aged 2 month to 5
years suffering from severe pneumonia admitted in
pediatric ward of Railway Hospital were included in
the study. Children having severe neutropenia
(Absolute neutrophil count <500/mm3), children with
concomitant non-pulmonary infections, lack of
improvement with treatment within 48 hours and
children referred from other hospitals who had
already got some treatment were excluded from the
study.
In vitamin C group (n=111), children received
200mg of vitamin C drops (2 ml = 4 dropper mixed in
milk or water) once daily. In other group (n=111)
children received placebo drops (consisted of sodium
citrate along with coloring agent mixed in water),
which matched exactly with vitamin C drops in color
and taste. Rest of the treatment (IV Amoxicillin and
supportive treatment) was same in both groups.
Clinical progress of both the groups was taken thrice
daily in terms of oxygen saturation, respiratory rate
and chest indrawing. The number of days taken by
severe pneumonia to improve was recorded . Criteria
for improvement was respiratory rate less than
50/min (in an infant 2 months up to 12 months and
less than 40/min( in a child 1 year up to 5 years), no
chest Indrawing and Oxygen saturation >95% on room
air. Chi square test was used to compare the efficacy
of drugs in both groups. p-value less than 0.05 was
considered significant.

Vitamin C
59

Placebo
71

Total
130

38
14

28
12

66
26

Table2: Distribution of weight by centile
Centile
Less
than
5th
centile
Between 5th and
25th centile
Between 50th and
95th centile
Above 95th centile

Vitamin C

Placebo

Total

32

27

59

47

69

116

28

14

42

3

2

5

Table 3: Comparison between vitamin C
and placebo group
Indicators

Vitamin C
(n=111)
freq (% )

Placebo
(n=111)
freq ( % )

Pvalue

Respiratory Rate Yes
84(76)
69(62)
to improve
0.030*
No
27(24)
42(38)
< 04 days
Chest in drawing Yes
70(63)
59(53)
to improve
0.135
No
41(37)
52(47)
< 02 days
Oxygen Saturation Yes
108(97)
96(86)
to improve < 01
0.003**
No
03(03)
15(14)
day
*Statistically significant at <0.05;** Statistically significant at <0.01

Discussion
Few studies have been carried out regarding role of
vitamin C in pneumonia. In these studies
improvement was monitored in terms of respiratory
rate and chest indrawing but oxygen saturation was
not considered in any of these studies.In our study,
oxygen saturation improved first followed by chest
indrawing and fast breathing with mean + SD of
1.03+0.16, 2.23+1.11 and 3.61+1.50 respectively in
vitamin C group as compared to 1.14 + 0.34(P 0.003)=,
2.54 +1.14 (p = 0.038) and 4.04 +1.62 (p = 0.44) days in

Results
In vitamin C group 73(65.76%) were male and
38(34.23%) were female.In placebo group 64 (57.65%)
were male and 47(42.34%) were female. Majority were
less than one year of age (Table 1) and majority had
weight between 5th to 25th centile (Table 2).In Vitamin
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placebo group. These results are comparable to the
study done in Rangpur Bangladesh where chest
indrawing improved in 3.0 days in vitamin C group as
compared to 3.5 days in control group and fast
breathing improved in 4 days in vitamin C group as
compared to 4.5 days in control group. 16
In a study conducted in Israel, total no. of days
(mean + SD) of acute respiratory tract infections were
2.1+2.9 in vitamin C group as compared to 5.4+4.4 in
placebo group. 17 These results are comparable to our
study but showed much greater improvement as
compared to present study and that conducted in
Rangpur, Bangladesh. One study conducted in Soviet
Union in adults suffering from pneumonia found a
dose dependant reduction in time to recovery with 2
doses of vitamin C.15In study done in United Kingdom
on elderly patients suffering from pneumonia, low
mortality and good progress in the vitamin C group
was noted as compared to those in placebo group. 18
In present study vitamin C levels were not done,
due to non-availability. Double blinding of study was
not done which could be the source of bias in this
study. We didn’t group the children having bacterial
or viral pneumonia. Further studies should be done
separately in bacterial and viral pneumonia to see in
which group vitamin C is more effective and also
separate studies should be done in children having
normal level of vitamin C and vitamin C deficient
children to see in which group it is more effective. We
exclude the children less than 2 months of age and
with neutropenia.
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Conclusion
1.Vitamin C is effective in reducing duration of severe
pneumonia in children less than five years of age.
2.Vitamin C should be included in treatment protocol
of children with pneumonia so that mortality and
morbidity can be reduced cost effectively.
3. It is important to find out the response of vitamin C
in pneumonias, in relation to different age groups and
etiologies.

15.
16.
17.

References
1.

18.

Sectish TC, Prober CG. Pneumonia. In: Kliegman RM,
Behrman RE, Jenson HB, Stanton BF, editors. Nelson
Textbook of Pediatrics. 18th ed. Philadelphia: Saunders;
2007.1795-99.

57

Wardlaw TM, Johansson EW, Hodge MJ. Pneumonia: the
forgotten killer of children: World Health Organization;
2006.
Rudan I, Tomaskovic L, Boschi-Pinto C. Global estimate of
the incidence of clinical pneumonia among children. Bull
World Health Organ. 2004 Dec;82(12):895-903.
Wintergerst ES, Maggini S, Hornig DH. Immune-enhancing
role of vitamin C and zinc and effect on clinical conditions.
Annals of Nutrition and Metabolism. 2006;50(2):85-94.
Khan AJ, Khan JA, Akbar M, Addiss DG. Acute respiratory
infections in children: a case management intervention. Bull
World Health Organ. 1990;68(5):577-85.
Murray RK, Bender DA, Botham KM, Kennelly PJ, Rodwell
VW. Harper's Illustrated Biochemistry. 28th ed: McGrawHill Medical; 2009.
Padayatty SJ, Katz A, Wang Y, Eck P. Vitamin C as an
antioxidant: evaluation of its role in disease prevention.
Journal of the American College of Nutrition.
2003;22(1):18-21.
Mayne ST. Antioxidant nutrients and chronic disease: use of
biomarkers of exposure and oxidative stress . J Nutr. 2003
Mar;133 Suppl 3:933-40.
Goodyear-Bruch C and Pierce JD. Oxidative stress in
critically ill patients. Am J Crit Care 2002;11(6):543-51;
quiz 52-54.
Alessio HM, Goldfarb AH, Cao G. Exercise-induced oxidative
stress before and after vitamin C supplementation. Int J Sport
Nutr 1997 ;7(1):1-9.
Ansari M, Ansari S, Memon Z. Does antioxidant ascorbic
acid supplementation delay lung function deterioration in
stable patients with chronic obstructive pulmonary disease.
Rawal Med J. 2010;35(2):133-36.
Hemilä H, Louhiala P. Vitamin C may affect lung infections.
JR Soc Med. 2007;100(11):495-98.
Vera JC, Rivas CI, Zhang RH, Golde DW. Colony-stimulating
factors signal for increased transport of vitamin C in human
host defense cells. Blood 1998 ;91(7):2536-46.
Hamer DH, Sempértegui F, Estrella B. Micronutrient
deficiencies are associated with impaired immune response
and higher burden of respiratory infections in elderly
Ecuadorians. The Journal of Nutrition. 2009;139(1):113-16.
Hemilä H, Louhiala P. Vitamin C for preventing and treating
pneumonia. Cochrane database of systematic reviews
2007;(1):
Wahed MA, Islam MA, Khondakar P. Effect of
micronutrients on duration of hospital stay in childhood
pneumonia. Mymensingh Med J.2008 ;17(2):77-83.
Cohen HA, Varsano I, Kahan E, Sarrell EM. Effectiveness of
an herbal preparation containing echinacea, propolis, and
vitamin C in preventing respiratory tract infections in
children. Arch Pediatr Adolesc Med 2004 ;158(3):217-21.
Hunt C, Chakravorty NK, Annan G. The clinical effects of
vitamin C supplementation in elderly hospitalised patients
with acute respiratory infections. Int J Vitam Nutr Res
1994;64(3):212-19.

