IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 16, Issue 8 Ver. Il (Aug. 2017), PP 88-96
www.iosrjournals.org

Vitamin — D Deficiency and Relation to Recurrent Respiratory
Tract Infection in children less than 5 years

'Dr.Yashowanth Rao Alladi, Dr.Gopal. J.

1. Dr.Yashowanth Rao Alladi, Consultant Pediatrician, Kamineni Hospital, LB Nagar, Hyd
2. Dr.Gopal. J, MBBS, DCH, DNB, Post Graduate, Kamineni Hospital, LB Nagar, Hyd

l. Introduction:

The role of diet in the development of rickets was determined by Edward Mellany between 1918-
1920%. In 1921, ELMER Mc Collum identified an anti-rachitic substance found in certain fats could prevent
rickets®. Because the newly discovered substance was the fourth Vitamin identified, it was called Vitamin D.
Vitamin D is a group of fat soluble pro-hormones, the two major forms of which are vitamin D, (or
ergocalciferol) and vitamin D3(or cholecalciferol) In India sub clinical vitamin D deficiency is wide spread in all
age groups>“. Dietary intakes of both calcium and vitamin D are very low in majority of population except in
high socioeconomic groups.® Vitamin D is involved in the regulation of 1000 human genes. Since few foods
contain vitamin D, sunlight exposure is the primary determinant of vitamin D status in humans®. Vitamin D is
found naturally in very few foods. Foods containing Vitamin D include some fatty fish (mackerel, salmon,
sardines), and fish liver oils, egg yolk. Other sources of Vitamin D include fortified foods particularly dairy
products and some cereals. .The metabolite formed in the skin and the vitamin D absorbed in the gut must be
hydroxylated in the liver to form 25-hydroxyvitamin D [25(OH) D] and then hydroxylated in the kidney to
active form 1a, 25-dihydroxyvitamin D [1, 25(OH),D]’. The main function of vitamin D in the body is to
regulate calcium and phosphorous homeostasis, a process essential for bone mineralization®. Most of the
physiological effects of vitamin D in the body are mediated by its active form 1, 25(OH) vitamin D°. It acts
through a transcription factor — vitamin D receptor (VDR) which present in the nuclei of target cells.10

Risk Factors for Deficiency

Exclusively breast-fed infants:  Infants who are exclusively breast-fed and do not receive vitamin D
supplementation are at high risk of vitamin D deficiency, particularly if they have dark skin and /or receive
little sun exposure™.

Obesity: Obesity increases the risk of vitamin D deficiency?

Use of sun screen with a sun protective factor pf 8 inhibits more than 95% of vitamin D in the skin*?
Inflammatory bowel disease, fat malabsorption syndromes , liver and Kkidney disorders results in impaired
absorption and conversion due to its active form.

Manifestations of Vitamin D Deficiency
Vitamin D deficiency causes several bone diseases Osteomalacia,Osteoporosis including Rickets, where the
earliest sign of sub clinical vitamin D deficiency is craniotabes, abnormal softening of the skull™*
Vitamin D malnutrition increases the susceptibility to several chronic diseases such as high blood pressure®,
cancer12, multiple sclerosis, depression', peripheral arterial disease’® and several auto immune diseases
including type 1 diabetes.**, chronic muscle pain and weakness in both children and adults.’® Vitamin D
deficiency also increases the risk of respiratory tract infections such as Influenza®’ and Tuberculosis.™ **

To determine vitamin D status, the serum concentration of 25(OH) D, the major circulating form of the
hormone, must be measured®.

Role of Vitamin D in Immunomodulation

The role of Vitamin D as a therapeutic immunomodulator has only recently returned to the centre of
research arena due to increasing awareness of global Vitamin D deficiency epidemic®:. VDR ligands also
affect maturation, differentiation, and migration of dendritic cells and inhibit the DC-dependent T cell
activation, resulting in over all state of immune suppression®
It has potential antimicrobial actions against different organisms such as bacteria, viruses and fungi®

Upper Respiratory Tract Infections

Upper respiratory tract infections (URTI) including nasopharyngitis, pharyngitis, tonsillitis and otitis
media constitute 87.5% of the total episodes of respiratory infections. Acute lower respiratory tract infection
(ALRI) |Zs4 the most important global cause of childhood death. Micronutrient deficiencies may increase the risk
of ALRI
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Currently accepted standards for defining vitamin D status in children and adolescents as follows:

Vitamin D sufficiency: 25(OH) D > or =20 ng/ml (> or =50 nmol/l),

Vitamin D insufficiency: 25(OH) D between 15-20 ng/ml (37.5-50 nmol/l),

Vitamin D deficiency: 25(OH) D between 5-15 ng/ml (12.5-37.5 nmol/l) and

Severe deficiency: 25(0OH) D < 5 ng/ml (<12.5 nmol/l).Individuals with 25(0OH) D levels above 100 ng/ml have
been arbitrarily designated as having vitamin D excess and above 150 ng/ml is considered as intoxicated®. Time
off school or parental time off work was significantly associated with parental worry and disruption®®. The vast
majority of acute upper respiratory tract infections are caused by viruses, does not require antimicrobial agent
unless it is complicated by acute otitis media with effusion, tonsillitis, sinusitis, and lower respiratory tract
infection. The most common bacterial agents causing sinusitis are S. pneumoniae, H. influenzae, M. catarrhalis,
S. aureus and S. pyogenes. Acute About 15% of the episodes may be due to Group A beta hemolytic
streptococcus (GABS) /.

Lower Respiratory Tract Infections Two-thirds of childhood deaths due to lower respiratory
infections occur in infancy due to croup (laryngotracheobronchitis), bronchitis, and bronchiolitis. Pulmonary
infections are common in boys more than girls %.

Recurrent Respiratory Tract Infection

Pediatric respiratory tract infections are one of the most common reasons for physician visits and
hospitalization, and are associated with significant morbidity and mortality. Respiratory infections (RI), mainly
involving the upper airways, are common in children and their recurrence constitutes a demanding and difficult
diagnostic challenge for the pediatricians to discriminate between those with simply-managed cause for their
symptoms such as recurrent viral infections or asthma, from the children with more serious underlying
pathology such as bronchiectasis or immune dysfunction.

Definition

Recurrent infectious rhinitis is usually defined as more than five episodes per year and recurrent pharyngitis or
tonsillitis more than three episodes within 12 months 2 %%

Though the causes are multiple, it can be grouped into one of the following categories®

i) RRI in normal child

ii) RRI in atopic child

iii) RRI in a child with chronic disease

iv) RRI in immune-deficient childlt is evident, that only a few appropriate tests are enough helpful to
discriminate between a “well-being” child and a patient with immune dysfunction (Woroniecka & Ballow,
2000).

It has been proposed that to diagnose RRI at least one of the following criteria has to be

Present (Gruppo di Studio di Immunologia della Societa Italiana di Pediatria, 1988):

> 6 respiratory infections per annum,

> 1 respiratory infections per month involving the upper airways from September to April,

= 3 respiratory infections per annum involving the lower airways.

Il.  Aims And Objectives
Aim
To study the association of vitamin D deficiency with recurrent respiratory tract infections in children
less than 5 years

Objectives
1. To assess Vitamin D levels in recurrent respiratory tract infections
2. To explore the association between Vitamin D deficiency and recurrent respiratory tract infections

I11.  Material And Methods
Source Of Data
All the children admitted in the Department of Paediatrics and also who attend the paediatric OPD,
Kamineni Hospita, L.B.Nagar, Hyderabad with inclusion criteria are included in the study.

Cases Inclusion Criteria
1. Children between >1 month to 5 years of age
2. Children with symptoms of recurrent respiratory tract infections, defined as
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- Todiagnose RRTI, at least one of the following criteria needs to be met (Gruppo di Studio di Immunologia
della Societa Italiana di Pediatria, 1988)

2 6 respiratory infections per annum

> 1 respiratory infection per month involving the upper airways from September to April

> 3 respiratory infections per annum involving the lower airways

Cases Exclusion Criteria

1. Children less than 1 month of age and greater than 5 years of age

2. Children with congenital heart disease

3. Receipt of Vitamin D supplementation within last 4 weeks.

Controls Inclusion Criteria

Children of same age group attending the hospital for other reasons.

Controls can be defined as:

a) No care giver reported history of fast or difficult breathing or lower chest wall in drawing ( using a local

term) of >1 day duration, or a diagnosis of ‘pneumonia’ at a health centre, during the past 1 month

b) No signs of tachypnoea or lower chest wall in drawing at the time of study recruitment or assessment

Controls Exclusion Criteria

1. Children less than 1 month of age and greater than 5 years of age

2. Children with congenital heart disease

3. Receipt of Vitamin D supplementation within last 4 weeks.

Design Of Study

Prospective non-randomised 2 group design-group-1 — RRTI present and group-2-RRT]I absent and measure

Vitamin D levels.

sample size

All patients (IP and OP) with and without recurrent respiratory tract infections who fulfill the inclusion
criteria during the study period. Previous studies reported prevalence of vitamin D deficiency in children with
respiratory tract infection in the range of 40-80% against a prevalence of approximately 20% in children without
respiratory tract infections (controls). This study is designed to detect a difference of atleast 40% in the
prevalence of vitamin deficiency between cases and controls. In order to detect this difference at 5% level of
significance an 90% power of the test the minimum sample required is 36 per group. In order to reach a set of 72
evaluate children (cases and controls) we targeted 90 patients after factoring anticipated dropouts and patients
who will not consent to participate

Duration Of Study Period

One year period

Methodology: All patients aged 1 month to 5 years with and without recurrent respiratory tract infections
attending the outpatient department or admitted as inpatient in the Department of Pediatrics, Kamineni
Hospitals, Hyderabad will be tested for serum Vitamin D levels by standard serological test using ELISA
method.

Informed consent will be taken from the parents.

Information is obtained from the parents as per the proforma and anthropometry is measured.

About 3 ml of blood is collected and sent for serum 25 (OH) vitamin D analysis

IV.  Statistical Analysis
The data is entered and analysed in MS Excel 2007. The categorical variables are summarized by
proportions and the continuous variables by mean and SD. Differences between groups, if any are analysed by
Chi square test or Fisher exact test for categorical variables, Independent samples t-test for continuous variables,
using OpenEpi (online version). Odds ratio was used to assess the association between exposures and
outcomes. The data is graphically summarized by bar charts

V. Results
A total of 90 children were considered for study during my study period. Out of total 90 cases, 50
children with recurrent respiratory tract Infections were taken as Group |, while 40 children without recurrent
respiratory tract Infections (RRTI) were taken as Group 1l

Demographic Characteristics of the Studied Groups-Number of male children-33(66%),females-
17(34%) in groupl(RRTI),and in group II(NoRRTI) males were 21(52.5%), females 19(47.5%),and in both
groups children were from urban areas. P value > 0.05: not significant. Analysis of demographic characteristics
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of the studied groups revealed that there were no significant differences between patients and controls with
regard to age, sex and residence.

Table 1: Vitamin D levels Vs RRTI

S Group | Group Il
I;\’/ggm'”/n?l) (RRTI) (no RRTI) Total (953RC|) P value
9 n=50 n=40 °
Toll 0,
Deficiency<20 43(86%) 14(35%) 57(63%)
- 1141 <0.001™
Normal=/>20 7(14%) 26(65%) 33(37%) (3.69-37.17)
Total 50(100%) 40(100%) 90(100%)

OR: odds ratio, CI: confidence interval, " : highly significant, ": not significant

In Group | (RRTI), 86% (43) children had Vitamin D deficiency whereas in Group Il (no RRTI),
35%(14) had Vitamin D deficiency Having Vitamin D deficiency increases the odds of RRTI by 11 times (the
risk is increased by 11 times)

Table: 2 Vitamin D Mean (SD) among studied groups

S Group | Group Il
V';;T;?ID (RRTI) (no RRTI) T P-value
n=50 n=40
Mean(SD) 41.7(15.1) 64.6(34.2)
4.25 0.0001
Range 20-100 20-140

P-value < 0.01: Highly significant

The mean value of Vitamin D for Group | (RRTI) was 41.7 compared to Group Il 64.6(no RRTI).
There is a highly significant positive correlation between Vitamin D and RRTI group
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Fig: Mean Vitamin D levels in Group | (RRTI) and Group Il (no RRTI)
Table 3: Gender v/s Vitamin D among the Studied Groups

Group | Group Il

(RRTI) (No RRTI)
Gender (n=50) (n=40)

Vitamin D Vitamin D Total Vitamin D Vitamin D Total

Deficient Normal Deficient Normal
Male 28(65%) 5(71%) 33(66%) | 9(64%) 12(46%) 21(52.5%)
Female 15(35%) 2(29%) 17(34%) | 5(36%) 14(54%) 19(47.5%)
Total 43(100%) 7(100%) 02;’(100 14(100%) 26(100%) 40(100%)
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OR
(95% CI)

0.75
(0.1-5.3)*

2.1
(0.46-10.18)*

P

*# *
value 0.91 0.28

OR: odds ratio, CI: confidence interval, " : highly significant, ": not significant, *: Yates correction

There was no difference in male female ratio in Group | (RRTI) as well as Group Il (no RRTI). Males

were 65% in Group | and 64% in Group Il and females percentage was 35% and 36% respectively. This value is
statistically not significant.

Fig: 4 Gender v/s Vitamin D among the Studied Groups

Genderv/s Vitamin D among the studied groups
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Table 5: Age v/s Vitamin D among the Studied Groups

Group | Group Il
(RRTI) (No RRTI)
Age in months (n=50) (n=40)
Vita_rr!in D Vitamin D Total Vita_m_in D Vitamin D Total
Deficient Normal Deficient Normal
1-12 8(18.5%) 2(29%) 10(20%) 1(7%) 5(18%) 6(15%)
13-24 11(26%) 1(14%) 12(24%) 9(65%) 7(30%) 16(40%)
25-36 4(9%) 1(14%) 5(10%) 2(14%) 6(23%) 10(25%)
37-48 12(28%) 1(14%) 13(26%) 1(7%) 3(11%) 3(7%)
49-60 8(18.5%) 2(29%) 10(20%) 1(7%) 5(18%) 5(13%)
Total 43(100%) 7(100%) 50(100%) 14(100%) 26(100%) 40(100%)
% 1 4g* 5.48%
Df 4 4
P value 0.82* 0.24*
i : Chisquare value, df: degree of freedom, ™ : highly significant, ": not significant

In Group I (RRTI), Vitamin D deficiency was seen more in 28% and 26% in 37-48 months and 13-24
months respectively. Whereas in Group Il (no RRTI), Vitamin D deficiency was seen maximum in 13-24
months (65%) followed by 25-36 months (14% only). There is no significant association was found between age
and vitamin D deficiency between the groups.
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Fig: 5 Age v/s Vitamin D among the Studied Groups
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Table 6: Exclusive breast feeding v/s Vitamin D among the Studied Groups
Group | Group Il
Exclusive (RRTI) (No RRTI)
breast feeding | (n=50) (n=40)
for 6 months Vitamin D Vitamin D Total Vitamin D Vitamin D Total
Deficient Normal Deficient Normal
Given 20(47%) 4(57%) 24(48%) | 1(7%) 21(81%) ooz
. 18(47.5
Not given 23(53%) 3(43%) 26(52%) | 13(93%) 5(19%) %)
0,
Total 43(100%) 7(100%) 50(100%) | 14(100%) 26(100%) ;‘O(NM
OR 0.65 0.02
(95% CI) (0.1-4.4)% (0.0004-0.19)**
P value 0.91** <0.001***

OR: odds ratio, CI: confidence interval, ~ : highly significant, : not significant, *: Yates correction

In Group I(RRTI), Vitamin D was deficient in 53% of children who had not received exclusive breast
feeding for 6 months whereas in Group I1(no RRTI) 93% were Vitamin D deficient in non-exclusive breast
feeding.

Exclusively breast feeding v/s Vitamin D among the

studied groups
Groupl Group
100% I
5 0%
= 60%
F 40%
] 20%
E 0%
g Vitamin D Vitamin D Vitamin D Vitamin D
.E Deficient Normal Deficient Normal
B Exclusive br_eastfeedmg— 7 570, . 81%
] Given ]
B Exclusive bre_astfeedmg— S35 12% 53% 19%
notgiven

Fig: 6 Exclusive breast feeding v/s Vitamin D among the Studied Groups
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Table 7: H/o Sunlight Exposure v/s Vitamin D among the Studied Groups

. Group | Group 11
H/o Sunlight (RRTI) (No RRTI Group)
exposure (n=50) (n=40)
(betwegr'lmln% am to Vita{nin D Vitamin D Total Vitam_in D Vitamin D Total
Deficient Normal Deficient Normal
Yes 9(21%) 2(29%) 11(22%) 1(7%) 21(81%) 22(55%)
No 34(79%) 5(71%) 39(78%) 13(93%) 5(19%) 18(45%)
Total 43(100%) 7(100%) 50(100%) 14(100%) 26(100%) 40(100%)
OR 0.66 0.02
(95% Cl) (0.1-8.1)* (0.0004-0.2)**
P value 0.96** <0.001***

OR: odds ratio, CI: confidence interval, : highly significant, ": not significant, *: Yates correction

79% of Group | (RRTI) and 93% of Group II(no RRTI) who were not exposed to sunlight had Vitamin

D deficiency.
Fig: 7 H/o Sunlight Exposure v/s Vitamin D among the Studied Groups
Sun light exposure v/s Vitamin D among the studied groups
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VI.  Discussion:

The association between Vitamin D levels and susceptibility to recurrent respiratory tract infections
was studied in children betweenl month to 5 years. Serum 25-hydroxy Vitamin D levels were measured in
children with recurrent respiratory tract infections as well as in healthy, similar age group without history of
respiratory tract infections.

In our study, there were non significant differences between Group | (RRTI) and Group Il (no RRTI)
regarding age, gender and site of residence to explain the low levels of Vitamin D in the group I(RRTI).
Similarly studies done by Albanna et.al ,, by Wayse et.al* (P-value=0.09) showed no significant difference
between cases and controls regarding socio demographic variables.

Table no 8: Percentage of Vitamin D deficiency in respiratory tract infections

Studies n GROUP | GROUP II P-value
(RRTI) (no RRTI)

In our study 90 86% 35% <0.001

Wayse et.al® 150 80% 31% <0.001

Roth et.al 2010% 50 84% 60% 0.01

Albanna et.al®2010 80 77.5% 20% <0.001

Karatekin 2009 40 92% 80% 0.01
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The main finding of our study was that serum 25-hydroxy Vitamin D concentrations in the Group I(
RRTI) was significantly lower than those in the Group I1I( no RRTI). In Group | (RRTI), 86% had Vitamin D
deficiency where as in Group Il (no RRTI) 35% which is comparable to Wayse et.al (80% and 31%), Roth et.al
(84% and 60%), Albanna et.al (77.5% and 20%) and little higher percentage of deficiency was found in
Karatekin i.e. 92% in group | and 80% in group II.

VIl.  Mean Vitamin D Levels
Table no 9: Mean Vitamin D levels in various studies in respiratory tract infections in nmol/I

n GROUP | GROUP II P- value
Studies (RRTI) (no RRTI)
Mean Mean
In our study 90 41.7 64.6 <0.001
Wayse et.al™ 150 22.8 38.4 <0.001
Albanna et.al°2010 80 37.6 87.25 <0.001
Karatekin® 2009 40 22.8 40.8 0.011
Roth et.al 2010%* 50 29.1 39.1 0.015

Mean value of Vitamin D was low 41.7 in Group | (RRTI) compared to 64.6 in Group Il (no RRTI)
which is comparable with Wayse et.al*}(22.8 and 38.4), Karatekin® (22.8 and 40.8), Albanna et.al® (37.6 and
87.25%),) and Roth et.al®® (29.1 and 39.1). There is a significant correlation was found between Vitamin D
deficiency and RRTI group (P-value= <0.001)

Exclusive Breast Feeding
Table no 11: Vitamin D deficiency with RRTI Vs Exclusive breast feeding

Study n Number of breast fed % of Vitamin D deficiency in breast
fed
In our Study 90 50 47%
Nighat haider et.al> 137 137 85.3%

Vitamin D deficiency was seen (47%) in exclusively breastfed infants for 6 months. No significant
association was found between exclusive breast feeding and Vitamin D deficiency in recurrent respiratory tract
infections (P-value = 0.91). However, in another study done by Nighat haider et.al®®, Vitamin D deficiency was
more common in breast fed infants i.e. 85%

VIII. Sun Exposure
Table no 12: Vitamin D deficiency with RRTI Vs Sun exposure
Studies n Sun exposed Not exposed to sun
In our study 90 21% 79%
Nighat haider et.al® 137 55.1% 98.3%

79% of Vitamin D deficiency was seen in children who were not exposed to sunlight and only in 21%
cases Vitamin D was deficient even with adequate sun exposure (P-value=0.96) which is comparable to a study
done by Nighat haider et.al®®, which showed Vitamin D deficiency is more common in children who were not
exposed to sunlight(98.3%)

IX.  Conclusions
1.This study showed that 86% of children with respiratory tract infections had vitamin D deficiency.
2.Vitamin D deficiency and no. of respiratory tract infections are more in male children than female children.
3.The mean vitamin D levels in group I(RRTI) was 41.7nmol/l compared to 64.6nmol/l in groupll (no RRTI).
4.Vitamin D deficiency and no. of respiratory tract infections are more in the 37-48 months age group followed
by 13-24 months age group.
5.VitaminD levels were low in children who were exclusively breast fed for 6months(47%).
6.Vitamin D levels were low in children who had poor exposure to sunlight.(79%).
7.There was no significant association between vitaminD levels and age, sex ,distribution, exclusive breast fed
infants and sun exposure in recurrent respiratory tract infections.

Recommendations
1. There is a need for prospective randomized trials in this field to establish cause effect relation between
Vitamin D and RRTI.
2. Education regarding the importance and timing of sun exposure should be done (half an hour a day for 5-6
days /week between 10am to 3pm.).
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3. As most of the children are deficient in serum VitaminD levels, routine VitaminD supplementation may be

[1].
[2].
[3].
[4].
[5].

[6].
7.

8].
[9].

[10].
[11].
[12].
[13].
[14].

[15].

[16].
[171.
[18].
[19].

[20].
[21].

[22].
[23].
[24].

[25].
[26].

[27].
[28].

[29].
[30].

[31].

[32].

recommended.

References
Mellanby E. Nutrition Classics. The Lancet 1:407-12, 1919. An experimental investigation of rickets. Edward Mellanby. Nutr Rev.
1976 Nov;34(11):338-40.
McCollum EV, Simmonds N, Becker JE, Shipley PG. Studies on experimental rickets. XXI. An experimental demonstration of the
existence of a vitamin which promotes calcium deposition. J. Biol. Chem. 1922;53:293-312
Arya V, Bhambri R, Godbole MM, Mithal A. Vitamin D status and its relationship with bone mineral density in healthy Asian
Indians.Osteoporos Int. 2004 Jan;15(1):56-61. Epub 2003 Sep 12.
Sachan A, Gupta R, Das V, Agarwal A, Awasthi PK, Bhatia V. High prevalence of vitamin D deficiency among pregnant women
and their newborns in northern India. Am J Clin Nutr. 2005 May;81(5):1060-4.
Harinarayan CV, Ramalakshmi T, Prasad UV, Sudhakar D, Srinivasarao PV, Sarma KV, Kumar EG. High prevalence of low
dietary calcium, high phytate consumption, and vitamin D deficiency in healthy south Indians. Am J Clin Nutr. 2007
Apr;85(4):1062-7.
Ehab AM. Albanna, Yasser F. Ali, Reayid AM. Elkashnia. Vitamin D and LL-37 in children with pneumonia.Egypt J Pediatr
Allergy Immunol 2010;8(2):81-86.
Holick MF, Uskokovic M, Henley JW, MacLaughlin J, Holick SA, Potts JT Jr. The photoproduction of 1 alpha,25-
dihydroxyvitamin D3 in skin: an approach to the therapy of vitamin-D-resistant syndromes. N Engl J Med. 1980 Aug
14;303(7):349-54
Holick MF. Vitamin D: A millenium perspective. J Cell Biochem. 2003 Feb 1;88(2):296-307.
Sutton AL, MacDonald PN. Vitamin D: more than a "bone-a-fide" hormone. Mol Endocrinol. 2003 May;17(5):777-91. Epub 2003
Mar 13.
Holick MF. Sunlight and vitamin D for bone health and prevention of autoimmune diseases, cancers, and cardiovascular
disease. Am J Clin Nutr. 2004 Dec;80(6 Suppl):1678S-88S.
Balasubramanian S, Ganesh R. Vitamin D deficiency in exclusively breast-fed infants. Indian J Med Res. 2008 Mar;127(3):250-5.
Review
Arunabh S, Pollack S, Yeh J, Aloia JF. Body fat content and 25-hydroxyvitamin D levels in healthy women. J Clin Endocrinol
Metab. 2003 Jan;88(1):157-61
Yorifuji J, Yorifuji T, Tachibana K, Nagai S, Kawai M, Momoi T, Nagasaka H, Hatayama H, Nakahata T. Craniotabes in normal
newborns: the earliest sign of subclinical vitamin D deficiency. J Clin Endocrinol Metab. 2008 May;93(5):1784-8.
Schneider B, Weber B, Frensch A, Stein J, Fritz J. Vitamin D in schizophrenia, major depression and alcoholism. J Neural Transm.
2000;107(7):839-42.
Melamed ML, Muntner P, Michos ED, Uribarri J, Weber C, Sharma J, Raggi P. Serum 25-hydroxyvitamin D levels and the
prevalence of peripheral arterial disease: results from NHANES 2001 to 2004. Arterioscler Thromb Vasc Biol. 2008
Jun;28(6):1179-85.
Plotnikoff GA, Quigley JM. Prevalence of severe hypovitaminosis D in patients with persistent, nonspecific musculoskeletal
pain. Mayo Clin Proc. 2003 Dec;78(12):1463-70.
Cannell JJ, Vieth R, Umhau JC, Holick MF, Grant WB, Madronich S, Garland CF, Giovannucci E. Epidemic influenza and vitamin
D.Epidemiol Infect. 2006 Dec;134(6):1129-40. Epub 2006 Sep 7.
Williams B, Williams AJ, Anderson ST. Vitamin D deficiency and insufficiency in children with tuberculosis. Pediatr Infect Dis J.
2008 Oct;27(10):941-2.
Wejse C, Olesen R, Rabna P, Kaestel P, Gustafson P, Aaby P, Andersen PL, Glerup H, Sodemann M. Serum 25-hydroxyvitamin D
in a West African population of tuberculosis patients and unmatched healthy controls. Am J Clin Nutr. 2007 Nov;86(5):1376-83.
Utiger RD. The need for more vitamin D. N Engl J Med. 1998 Mar 19;338(12):828-9
Battersby AJ, Kampmann B, Burl S. Vitamin D in early childhood and the effect on immunity to Mycobacterium tuberculosis. Clin
Dev Immunol. 2012;2012:430972
Yee YK, Chintalacharuvu SR, Lu J, Nagpal S. Vitamin D receptor modulators for inflammation and cancer. Mini Rev Med Chem.
2005 Aug;5(8):761-78.
Youssef DA, Ranasinghe T, Grant WB, Peiris AN. Vitamin D's potential to reduce the risk of hospital-acquired
infections.Dermatoendocrinol. 2012 Apr 1;4(2):167-75.
Roth DE, Shah R, Black RE, Baqui AH. Vitamin D status and acute lower respiratory infection in early childhood in Sylhet,
Bangladesh.Acta Paediatr. 2010 Mar;99(3):389-93.
Sahay M, Sahay R. Rickets-vitamin D deficiency and dependency. Indian J Endocrinol Metab. 2012 Mar;16(2):164-76.
Howel D, Webster S, Hayes J, Barton A, Donaldson L. The impact of recurrent throat infection on children and their families. Fam
Pract. 2002 Jun;19(3):242-6.
Daele JJ. Chronic sinusitis in children. Acta Otorhinolaryngol Belg. 1997;51(4):285-304.
Owayed AF, Campbell DM, Wang EE. Underlying causes of recurrent pneumonia in children. Arch Pediatr Adolesc Med. 2000
Feb;154(2):190-4.
Bellanti JA. Recurrent respiratory tract infections in paediatric patients. Drugs. 1997;54 Suppl 1:1-4.
Graham NM. The epidemiology of acute respiratory infections in children and adults: a global perspective. Epidemiol Rev.
1990;12:149-78
Teele DW, Klein JO, Rosner B. Epidemiology of otitis media during the first seven years of life in children in greater Boston: a
prospective, cohort study. J Infect Dis. 1989 Jul;160(1):83-94
Subramanyam L. Recurrent respiratory infections - An approach.lJPP. 2012 Jul-sep;14(3):245-247

*Dr.Yashownth Rao Alladi . "Vitamin —D Levels And Its Relation To Rti." IOSR Journal of
Dental and Medical Sciences (IOSR-JDMS) 16.8 (2017): 88-96.

DOI: 10.9790/0853-1608028896 www.iosrjournals.org 96 | Page


http://www.ncbi.nlm.nih.gov/pubmed/794773
http://www.ncbi.nlm.nih.gov/pubmed/13680103
http://www.ncbi.nlm.nih.gov/pubmed/13680103
http://www.ncbi.nlm.nih.gov/pubmed/15883429
http://www.ncbi.nlm.nih.gov/pubmed/15883429
http://www.ncbi.nlm.nih.gov/pubmed/17413106
http://www.ncbi.nlm.nih.gov/pubmed/17413106
http://www.espai-eg.org/Journal/8-2/Albanna%20et%20al.pdf
http://www.ncbi.nlm.nih.gov/pubmed/6248779
http://www.ncbi.nlm.nih.gov/pubmed/6248779
http://www.ncbi.nlm.nih.gov/pubmed/12520530
http://www.ncbi.nlm.nih.gov/pubmed/12637589
http://www.ncbi.nlm.nih.gov/pubmed/15585788
http://www.ncbi.nlm.nih.gov/pubmed/15585788
http://www.ncbi.nlm.nih.gov/pubmed/18497439
http://www.ncbi.nlm.nih.gov/pubmed/12519845
http://www.ncbi.nlm.nih.gov/pubmed/18270256
http://www.ncbi.nlm.nih.gov/pubmed/18270256
http://www.ncbi.nlm.nih.gov/pubmed/11005548
http://www.ncbi.nlm.nih.gov/pubmed/18417640
http://www.ncbi.nlm.nih.gov/pubmed/18417640
http://www.ncbi.nlm.nih.gov/pubmed/14661675
http://www.ncbi.nlm.nih.gov/pubmed/14661675
http://www.ncbi.nlm.nih.gov/pubmed/16959053
http://www.ncbi.nlm.nih.gov/pubmed/16959053
http://www.ncbi.nlm.nih.gov/pubmed/18776821
http://www.ncbi.nlm.nih.gov/pubmed/17991649
http://www.ncbi.nlm.nih.gov/pubmed/17991649
http://www.ncbi.nlm.nih.gov/pubmed/9504945
http://www.ncbi.nlm.nih.gov/pubmed/22829851
http://www.ncbi.nlm.nih.gov/pubmed/16101412
http://www.ncbi.nlm.nih.gov/pubmed/22928073
http://www.ncbi.nlm.nih.gov/pubmed/22928073
http://www.ncbi.nlm.nih.gov/pubmed/19900174
http://www.ncbi.nlm.nih.gov/pubmed/19900174
http://www.ncbi.nlm.nih.gov/pubmed/22470851
http://www.ncbi.nlm.nih.gov/pubmed/11978713
http://www.ncbi.nlm.nih.gov/pubmed/9444376
http://www.ncbi.nlm.nih.gov/pubmed/10665608
http://www.ncbi.nlm.nih.gov/pubmed/9378072
http://www.ncbi.nlm.nih.gov/pubmed/2286216
http://www.ncbi.nlm.nih.gov/pubmed/2732519
http://www.ncbi.nlm.nih.gov/pubmed/2732519

