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ABSTRACT

Background Due to the limited data available in the pediatric population and lack of interventional studies to show that administration of vitamin
D indeed improves clinical outcomes, opinion is still divided as to whether it is just an innocent bystander or a marker of severe disease. Objectives
of the study To study the prevalence of vitamin D deficiency in infants admitted in Pediatric ICU 2) To study the risk factors associated with
vitamin D deficiency and correlation with primary illness with which the child is admitted in PICU. 3) To study association with duration of ICU
stay and vitamin D deficiency. Design and setting An Observational study conducted from February 2015 to June 2016 in PICU, Jaipur Golden
Hospital, Rohini, New Delhi. A total of 222 infants, 161 males and 61 female infants admitted in PICU during study period were recruited in the
study as per inclusion and exclusion criteria.Measurement Serum 25-(OH) vitamin D levels Results Prevalence of vitamin D deficiency in our
study was 61.7% (137/222). Even though maximum number of vitamin D deficient infants include <6 months infants (83/137), males (104/137)
and Term infants (99/137), no statistically significant correlation was found between vitamin D deficiency and Age, Gender, Gestation at birth
respectively. A statistically significant correlation was found between Hypovitaminosis D and feeding pattern of the child with P value of 0.003.
A statistically significant correlation was found when EBF infants were compared to mixed feeding and top feeding infants with p values of 0.001
and 0.008 respectively. Out of 222 infants, 86 infants had 1-5 days of ICU stay, out of which 38 (44.2%) are vitamin D deficient and 98 infants had a
stay of 6-10 days out of which 72 (73.5%) are vitamin D deficient and 38 infants had 11-16 days stay in PICU out of which 27 (71.1%) are vitamin D
deficient. A statistically significant correlation was found between length of stay in vitamin D deficient infants compared to vitamin D sufficient
infants with a p value of 0.001. Mean difference in length of stay is 1.71 + 0.457 days. No significant correlation was found between primary illness
and vitamin D deficiency. Conclusion High prevalence of vitamin D deficiency was observed in our study population. Exclusive breast feeding
was identified as significant risk factor for Vitamin D deficiency and prior supplementation was found to be beneficial.
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INTRODUCTION

Vitamin-D, popularly known as the Sunshine Vitamin, is the only
nutrient that could be gained by the body without intake of any
nutrition. Till a few decades ago, it was related only to bone health and
calcium homeostasis. Now it is better known as a Hormonal vitamin
rather than a simple component of our daily bread. Medical and
nonmedical fraternities across the world have started to realize its
potential role in health & disease.(1-4)

Hypovitaminosis D is a risk factor for many diseases right from
conception throughout lifespan. In fact, more and more scientific
evidence linking vitamin D to various chronic diseases in children and
adults is emerging.

Vitamin D deficiency is considered to be the most common nutritional
deficiency (5) Recent data indicates that vitamin D deficiency is
pandemic, even the healthy and the young are not spared (1) High
prevalence rates are reported in otherwise healthy infants, children
and adolescents and also from diverse countries around the world
including India (6).

Vitamin D deficiency in India is common due to several reasons:

1. Changing food fads and food habits contribute to low dietary
calcium and vitamin D intake (6).

2. Highfibre diet & exclusive vegetarian diet contain phosphates and
phytates which can deplete vitamin D stores and increase calcium
requirement (6).

3. Genetic factors like having increased 25, 24- hydroxylase which
degrades 25(OH)D to inactive metabolites (7).

4. With modernization, the number of hours spent outdoor have
decreased thereby preventing adequate sun exposure. This is
particularly true in the urban Indians.(8)

5. Increased air pollution can hamper the ultra violet rays to
adequately synthesize vitamin D in the skin (9).

6. Repeated and unplanned, unspaced pregnancies in dietary
deficient patients can aggravate vitamin D deficiency in the
mother and the fetus (7).

7. Harsh weather conditions do not permit people to have adequate
sunlight exposure (6).

Vitamin D deficiency can be easily diagnosed in the presence of
clinical features of rickets. But clinical rickets is a late feature and it
represents only the tip of the iceberg. Clinical features other than those
related to bone malformation appear at an early stage of the deficiency.
Improved understanding of these detrimental effects of insufficient

vitamin D, which appear well before rickets, led to a growing interest
in the insufficiency. So diagnosing this pre rachitic, subclinical vitamin
D deficiency is important for non skeletal health benefits as well as to
prevent the morbid bone deformities (10).

Among the population, newborns have less vitamin D stores and are
dependent on breast milk, sunlight or supplements as sources of
vitamin D in the first few months of life. Vitamin D deficiency is
common in infancy due to several factors such as decreased dietary
intake, decreased cutaneous synthesis (because of cultural and
religious practices, seasonal variation, less exposure to sunlight,
increase in pigmentation) , increasing rate of exclusive breast feeding
by the mothers being themselves deficient in vitamin D (11,12)

Observational studies suggest that correction of vitamin D deficiency
lowers the risk of infections and cardiovascular diseases (13);
improves bone health, muscle function and exercise performance;
improves fetal health; and have a positive effect on long latency
diseases like autoimmune diseases and cancers (14-17). But larger
studies are needed before any recommendation for its use can be made.

Though the evidence, about the non-skeletal effects of Vitamin D and
the pre-rachitic detrimental features of its deficiency, is growing day
by day still there is need for more studies before the routine
supplementation could be strongly recommended. So, we have taken
up this cross-sectional study to measure the prevalence of vitamin D
deficiency and its association with the primary illness in critically ill
infants admitted in our PICU.

MATERIALSAND METHODS

Study Design

This is a Prospective Observational study conducted in the Pediatric
Intensive Care Unit at Jaipur Golden Hospital. Infants are recruited in
the study according to the Inclusion and Exclusion criteria as
mentioned below.

Place Of Study

This study was conducted in PICU of JAIPUR GOLDEN HOSPITAL,
Rohini, New Delhi. The hospital is a 270-bedded Tertiary Care
Referral Centre. The Department of Pediatrics and Neonatology runs
three well equipped ICUs (2NICUs and 1 PICU).

The Department is well-versed with round the clock Laboratory
services, Blood bank, Radiology, Pediatric Surgery and Pediatric sub-
speciality Departments.

| 8 |—| International Journal of Scientific Research I



Volume - 12 | Issue - 10 | October - 2023

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Duration Of Study
The study was conducted from February 2015 to June 2016.

Sample Size

Previously researches have performed studies on prevalence of
vitamin D deficiency in infants admitted in Paediatric ICU. The
prevalence found in articles ranges 50% to 95%. Therefore, assuming
(p)=60% as the prevalence of vitamin D deficiency in infants and 7%
margin of error, the minimum required sample size at 5% level of
significance is 200 patients.

Formula used was
Z 2 e
n F i
where p is the observed prevalence of vitamin D deficiency
q=1-p
dis the margin of error

Statistical methods used

Descriptive statistics was analyzed with SPSS version 17.0 software.
Continuous variables are presented as mean + SD. Categorical
variables are expressed as frequencies and percentages. The Pearson's
chi-square test or the chi-square test of association was used to
determine if there is a relationship between Vitamin D and various
parameters. P<0.05 was considered statistically significant.

Inclusion Criteria
Allinfants admitted in PICU of JGH during the study period.

Exclusion Criteria
»  Chronic Renal Failure Cases
»  Known cases of parathyroid disorders

RESULTSAND DISCUSSION :
A total of the two hundred and twenty two infants were recruited in the
study as per inclusion & exclusion criteria during the study period.
Serum 25-OH Vitamin D levels of all infants admitted in PICU was
measured at the time of admission.

Followings results were obtained.
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A. Prevalence Of Vitamin D Deficeincy :

Out of the total 222 infants included in the study, 137 were found to
have Vitamin D deficiency at the time of admission. Prevalence in our
study is 61.7%.

Mean average value of vitamin D in the study population is 19.65
ng/mL witha SD of 16.66 & median valueis 8.1 ng/mL.

Range of vitamin D levels observed in our study is 8.1-86.2 ng/ml.

vit D Jevel Frequency L ]
Deficient (< 20ng'ml.) 137 | 61 ™.
Sufficient ( ~20nh'ml) | 85 | IR 1%
Total Subjects [ 222 [ 1P
Mean = SD 19.65 & |6 66
Median s | ng/'ml

Range of vit D levels

81 -862ng'ml

Prevalence of vitamin D deficiency in our PICU infants was found to
be 61.7% (137/222), consistent with other studies .

In a case control study conducted by Kiran B. Hebbar (2014), it was
found that 60% of the cases were vitamin D insufficient against less
than 1/3 of the controls who were found to have Vitamin D
insufficiency. (P value< 0.0001)(23). Lodha R (2014) reported
prevalence of 71.43% in critically ill children with 95% CI: 64.2,
78.6%)(24).

Ponnarmeni S (2013) reported high prevalence among critically ill
children with sepsis compared to healthy controls (50.8% v/s 40.2%, P
Value 0.04) (25)

McNallyet al in 2012 reported prevalence of 69% in critically ill
children & he mentioned that lower levels were associated with
hypocalcemia, catecholamine utilization, and significant fluid bolus
administration (21).

Higher percentage of prevalence than that of our study was reported by
Sankar et al, Satish kumar shah et al and Prasad S et al. and others.
Sankar et al in 2016 reported prevalence of Vitamin D deficient
children as 74 % in PICU admitted children (26).

Satish Kumar Shah et al in 2016 concluded that Vitamin D deficiency
and hypocalcemia were observed in 125 (83.1%) at admission(27).

Prasad S et al in 2015 reported prevalence of Vitamin D deficiency in
2months to 12 year old children as 83.8% (28).

Azim et al, (2013) reported prevalence of 80.4% in critically ill
children as a consequence of vitamin D deficiency among 158
critically ill ICU patients.(20). The high prevalence reported in these
studies might be because they included pediatric population from 0.5-
12 yrs where as our study included only infants who are routinely
supplemented with vitamin D.

A lower prevalence than that of our study was reported by Ebenezer
K, C Rey, Rippel C as 40.3%, 29.5%, 34.5% respectively. Ebenezer
K et al in 2016 reported that Vitamin D deficiency was seen in 40.3 %
of the critically ill children (19). C Rey et al 2014 has reported a high
incidence of vitamin D in critically ill children(29). Rippel C et al in
2012 reported prevalence of hypovitaminosis D as 34.5 %(18).

Smo | Year of study | Authors Prevalence

| 2016 Present study 61.7%
: [ 2016 . Shankar . 4%

| 2016 Satish kumar shah . 83%
4 [ 2016 I Ebnezer K [403%
- [ 2015 [ Prasad § 3 %
6 2014 Kiran B Hebbar 60
7 -Jill-l -l Rey . 29.5%
L] [ 2014 [ Avuloet al . 8%
9 [ 2013 [ Azim et al I 80.4%
10 [ 013 [ Poonarmen S [s0 £%
11 [ 2012 [ Mg nally I 69
12 [ 2012 [ Rippel € I 34.5%
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B. Distribution According To Age:

Out of the 222 infants included in the study, infants of the age group 1-6
months formed the major chunk of 133(59.9%) followed by 7-12
months group with 89 (40.1%). Out Of them vitamin D deficiency
infants account to be 83(62.4%), 54(60.7%) respectively.

There is no statistically significant correlation between Age
distribution and hypovitaminosis D (P value 0.795).

AGE WISE DISTRIBUTION

e # Deficient vit D level

63%

62.4%
§ BI%
a 2%
s 61% —
R o
- -
0%

1- 6 months (n=133) 7 - 12 months (n=89)

Study conducted by C Rey (2014) et al could not found significant
relation between age group distribution and vitamin D deficiency(29).

However, Manal kassab RN et al (2016) reported significant higher
prevalence in infants less than 6 months old compared with older
infants (7-12 months of age)(30). This could be due to selection of
infants as they included only breast fed babies where as we included
top fed and mix fed infants along with exclusively breast fed infants.

C. Distribution According To Gender:

Out of the 222 infants enrolled in the study 61 (27.5%) were females
and 161 (72.5%) were males. Out of the 137 vitamin D deficient
infants, 33 (24.1%) were females and 104 (75.9%) were males.

The higher percentage of vitamin D deficiency in males might be due
to higher percentage of 26admission of males in our PICU during the
study period. There is no statistically significant correlation between
gender and vitamin D deficiency.

Sankar et al (2016)(26) & Korchia G et al (2013)(31) also reported
no such correlation.

Contrary to this, Jaishree vasudevan et al (2014) also reported that
female children to be 1.9 times more at risk of having vitamin D
deficiency when compared to males (95% CI 1.3 to 4.0)(32). Abdul-
Razzak et al, (2011) found more prevalence in female infants
compared to male infants {odds ratio of 2.78 (CI = 1.09-7.14)} (33).
The higher prevalence of Vitamin D deficiency in males in our study
can be attributed to higher number of male admissions as compared to
the females.

D. Distribution According To Gestational Age

Out of the 222 infants in the study, 168 (75.7%) were Term and the
remaining 54 (24.3%) were Preterm. Out of 137 vitamin D deficient
infants, 99 (72.3%) were term and 38 (27.7%) were Preterm.

There was no statistical significant correlation between
Hypovitaminosis D and gestation at birth found in our study (P value
0.132).

Study done by Minoo Fallahi et al (2016) also did not find statistical
significance between gestational age at birth and risk of
hypovitaminosis D(34).

E.Feeding Pattern

Out of 222 infants in our study , 77 (34.7% ) were breast fed, 78
(35.1%) were top fed, 67 (30.2%) were mix fed. Out of them 59
(76.6%), 44 (56.4%) and 34 (50.7%) were vitamin D deficient
respectively.

A statistically significant correlation was found between
hypovitaminosis D and feeding pattern of the child with p value of
0.003.

A statistical'ly significant correlation was found when EBF infants

were compared to mixed fed and top fed infants with p values of 0.001
and 0.008 respectively.

Feeding | Total | No.of vit D deficient cases | P Value | EBF | EBF | Mixed

history caves = Vs Vi Vs
ol ¥ Mixed  Top Top
Feed | Feed
EBI m” 59 76.6%
MIXED | 67 | 34 |  s07%
¢ . - . 0003 | 0001 | D008 | 0495
TOPFEED | 78 “ 56.4%
Toal | 222 | 137 |  61.7%
0% ] 768%
TN
0% | 0.7% 5
§son
S 4%
® 3o
0% |
0%

Manal kassab RN et al (2016) reported more prevalence of vitamin D
deficiency among 1-6 month infants who were predominantly breast
fed(30). Similarly, Abdul-Razzak et al. in 2011 also reported
exclusive breast feeding as an independent risk factor for vitamin D
deficiency in their study(33).

Seth A et al (2009) found high prevalence of vitamin D deficiency in
lactating mothers and their exclusively breast fed infants and
concluded that infants born to mothers with Hypovitaminosis D had
3.8 times higher risk of developing Hypovitaminosis D as compared to
those born to mothers with normal vitamin D levels.(36)

Kreiter SR (2000), Daaboul J (1997) reported increased risk of
vitamin D deficiency in exclusively breastfed but who do not receive
supplemental vitamin D.(37)(38)

V Jain(2011) and colleagues from New Delhi have reported their
significant observations on the prevalence of vitamin D deficiency and
insufficiency [serum 25 hydroxy vitamin D (250HD) < 15 ng/ml and
15-20 ng/ml, respectively] among healthy term breastfed 3 month-old
infants and their mothers.(35)

All these studies indicate a significant association between infant
feeding practices and vitamin D status was found as a contributing
factor of vitamin D deficiency, as infants who were exclusively
breastfed had higher risk for vitamin D deficiency than those who were
bottle fed.

SNo | Year of study . Study High prevalence
[ 12016 T Our study | EBE
FERET 'Mamalkassab RN ctal | EBF
i I 2011 I Abdul-Razzak et al EBF
[3 [2011 [V Jain EBI
ERE ' Seth A etal | EBE
[6 2000 Kretter SR EBF
7 1997 Daaboul J EB}

F. Assosiation With Primary Illness:

Out of 222 infants in our study 26 (11.7%) had CNS dysfunction, 56
(25.2%) had Respiratory illness, 16 (7.2%) had CVS dysfunction, 61
(27.4%) had Gl illness, 6 (2.7%) infants presented with mixed etiology
and 57 (25.6%) had other features as primary illness.

Out of 137 Vitamin D deficient infants 19 (13.8%) had CNS
dysfunction, 35 (25.5%) had Respiratory illness, 8 (5.8%) had CVS
dysfunction, 35 (25.5%) had GI illness, 6 (4.3%) infants presented
with mixed etiology and 34 (24.8%) had other features as primary
illness.

Similarly, Sankar et al (2016)(26) did not find any correlation of
vitamin D deficiency and presentation of primary illness however, Rey
C et al (2014) found significant correlation with respiratory (P value-
0.042) and metabolic diseases (P value-0.004) in vitamin D deficient
cases.(29)
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Clinical Total cases No. of vit D deficient cases P Value
features T =
n .
NS [ 26 [ 19 I 73.1% I 0205
os | 16 s | 5000 [ 0317
RS 46 14 62 5%, 0888
GT | 61 T 57.4% T
CVS RS | 4 | 4 I 100 0® [ 030]
RESPGIT | 2 [ 2 | 100.0% | 0525
OTHERS | 57 BT 59.6% [ o710
G. Length Of Stay

Out of 222 infants in our study 86 infants (38.7%) had 1-5 days, 98
infants (44.1%) had 6-10 days and 38 infants (32.4%) had 11-16 days
stay in PICU.

Out of 137 infants in our study 38 infants (44.2%) had 1-5 days, 72
infants (73.5%) had 6-10 days and 27 infants (71.1%) had 11-16 days
stay in PICU. A statistically significant correlation was found between
length of stay in vitamin D deficient infants compared to optimal level
of vitamin D infants with a p value 0£0.001.

Mean difference in length of stay is 1.71 £ 0.45 days

Length of stay Total cases Nouof vit D deficient cases F Value
n %o
1 - 5 davs B6 38 44.2% 0001
6 - 10 davs a8 T2 73.5%
11-16days is 27 T1.1%
Total 222 137 61.7%
Deficient vit | No Delicient Mean P Value
D level vit I level Difference
(n=13T) (n=85) =SD
Mean = 5D Mean = SD
Length of stay 768 £33] 597329 1.71 £ 0457 0001
(days)

Sankar et al (2016) (26)study found signiﬁcaﬁt associatioh between
length of ICU stay and vitamin D deficiency with a adjusted mean
difference 3.5 days (95% CI=0.50-6.53;p=0.024).

McNally JD et al (2012) found an association of vitamin D deficiency
with longer length of stay and concluded Vitamin D deficiency as
independent risk factor associated with a longer PICU length of stay
(+1.92 days, P=0.03). (21)

H. Effectiveness Of Supplementation:
Out 0f 222 infants in the study 110 infants took prior vitamin D therapy
and 112 infants did not took prior vitamin D supplements.

A statistically significant correlation was found in between patients
who took prior therapy and vitamin D levels at the time of admission
witha Pvalue of 0.014.

Infants with prior supplementation of vitamin D has less vitamin D
deficiency in our study.

Prior Total cases No.of vit D deficient cases P Value
supplementation I . | " !
No [ 2 | 1 | 696% | ool
Yes 110 59 53.6% I

Total 2 137 61.7%

In the Clinical report published by Wagner CL (2010), oral vitamin
D3 supplementation as an oil emulsion has been shown to be
associated with significant and sustained increases in 25 (OH) D from
baseline in fully breastfeeding infants through 7 months(22) . Korchia
G (2013) recommended routine supplementation of vitamin D in more
than 1 yearage group also(31).

CONCLUSIONS
e Out of 222 infants under the study 137 (61.7%) infants were

diagnosed to have Vitamin D deficiency.

¢ Exclusive breast feeding was found to be an independent risk
factor for vitamin D deficiency from our study (P value-0.003).

* Astatistically significant difference was found in vitamin D levels
in infants with and without prior supplementation (Pvalue-0.014).

*  Prior routine supplementation with vitamin D was found to be
beneficial.

* A statistically significant increase in length of hospital stay
(1.71£0.45 days) was observed in vitamin D deficient infants (P
Value of<0.001)

* No statistically significant correlation was found between
Hypovitaminosis D in infants and age, gender and gestation of
birth.

Recommendations :

1. To check vitamin D levels for every patient admitted in PICU with

any medical illness as Hypovitaminosis D is common especially

in critically ill children.

Vitamin D deficiency to be treated accordingly at the earliest.

3. To initiate vitamin D supplementation at the time of discharge of
newborn.

N

Vitamin D deficiency in infants can be prevented by the following

measures:

a.  Supplementing vitamin D to all pregnant and lactating mothers.

b. Supplementing vitamin D to all infants.

c. Exposing pregnant and lactating women and their infants to
sufficientamount of sunlight

Limitations Of Our Study

1. Study could be done with large sample size and population could
be recruited from different centers so as to add more evidence to
the subject of discussion.

2. The strength of association between low levels of serum alkaline
phosphatase and vitamin D was not checked in our study due to
cost constrains.

3. Association of mortality with vitamin D could not be analyzed
from our study because of lesser sample size.

REFERENCES:

1. Holick MF. The vitamin D deficiency pandemic and consequences for non skeletal
health: mechanisms of action. Molecular aspects of medicine. 2008 Dec 31;29(6):361-8.

2. Gordon CM, DePeter KC, Feldman HA, Grace E, Emans SJ. Prevalence of vitamin D
deficiency among healthy adolescents. Archives of pediatrics & adolescent medicine.
2004 Jun 1;158(6):531-7.

3. Gordon CM, Feldman HA, Sinclair L, Williams AL, Kleinman PK, Perez- Rossello J,
Cox JE. Prevalence of vitamin D deficiency among healthy infants and toddlers.
Archives of pediatrics & adolescent medicine. 2008 Jun 2;162(6):505-12.

4. Lee JM, Smith JR, Philipp BL, Chen TC, Mathieu J, Holick MF. Vitamin D deficiency in
a healthy group of mothers and newborn infants. Clinical Pediatrics. 2007 Jan
1;46(1):42-4.

5. Holick MF. Vitamin D: extraskeletal health. Endocrinology and metabolism clinics of
North America. 2010 Jun 30;39(2):381-400.

6. Khadilkar AV. Vitamin D deficiency in Indian adolescents. Indian pediatrics. 2010 Sep
1;47(9):755-6.

7. Awumey EM, Mitra DA, Hollis BW, Kumar R, Bell NH. Vitamin D Metabolism Is
Altered in Asian Indians in the Southern United States: A Clinical Research Center Study
1. The Journal of Clinical Endocrinology & Metabolism. 1998 Jan 1;83(1):169-73.

8. Fu L, Yun F, Oczak M, Wong BY, Vieth R, Cole DE. Common genetic variants of the
vitamin D binding protein (DBP) predict differences in response of serum 25-
hydroxyvitamin D [25 (OH) D] to vitamin D supplementation. Clinical biochemistry.
2009 Jul 31;42(10):1174-7.

9. Babu US, Calvo MS. Modern India and the vitamin D dilemma: evidence for the need of
a national food fortification program. Molecular nutrition & food research. 2010 Aug
1;54(8):1134-47.

10. Ladhani S, Srinivasan L, Buchanan C, Allgrove J. Presentation of vitamin D deficiency.
Archives of disease in childhood. 2004 Aug 1;89(8):781-4.

11.  Heckmatt J, Davies AJ, Peacock M, Mcmurray J, Isherwood D. Plasma 25-
hydroxyvitamin D in pregnant Asian women and their babies. The Lancet. 1979 Sep
15;314(8142):546-9.

12. Cockburn F, Belton NR, Purvis RJ, Giles MM, Brown JK, Turner TL, Wilkinson EM,
Forfar JO, Barrie WJ, McKay GS, Pocock SJ. Maternal vitamin D intake and mineral
metabolism in mothers and their newborn infants. Br Med J. 1980 Jul 5;281(6232):11-4.

13. Zittermann A. Vitamin D and disease prevention with special reference to
cardiovascular disease. Progress in biophysics and molecular biology. 2006 Sep
30;92(1):39-48.

14.  Tangpricha V, Flanagan JN, Whitlatch LW, Tseng CC, Chen TC, Holt PR, Lipkin MS,
Holick MF. 25-Hydroxyvitamin D-la-hydroxylase in normal and malignant colon
tissue. The Lancet. 2001 May 26;357(9269):1673-4.

15.  Grant WB. An ecologic study of dietary and solar ultraviolet.B links to breast carcinoma
mortality rates. Cancer. 2002 Jan 1;94(1):272-81.

16.  Hypponen E, Léidrd E, Reunanen A, Jirvelin MR, Virtanen SM. Intake of vitamin D and
risk of type 1 diabetes: a birth-cohort study. The Lancet. 2001 Nov 3;358(9292):1500-3.

17. Munger KL, Levin LI, Hollis BW, Howard NS, Ascherio A. Serum 25- hydroxyvitamin
D levels and risk of multiple sclerosis. Jama. 2006 Dec 20;296(23):2832-8.

18.  Rippel C, South M, Butt WW, Shekerdemian LS. Vitamin D status in critically ill
children. Intensive care medicine. 2012 Dec 1;38(12):2055-62.

19.  Ebenezer K, Job V, Antonisamy B, Dawodu A, Manivachagan MN, Steinhoff M. Serum
vitamin D status and outcome among critically ill children admitted to the pediatric
intensive care unit in South India. The Indian Journal of Pediatrics. 2016 Feb
1;83(2):120-5.

I International Journal of Scientific Research |—| 11 |



Volume - 12 | Issue - 10 | October - 2023 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr
. ________________________________________________________________________________________________________________|
20. AzimA,AhmedA, Yadav S, Baronia AK, Gurjar M, Godbole MM, Poddar B, Singh RK.

Prevalence of vitamin D deficiency in critically ill patients and its influence on outcome:

experience from a tertiary care centre in North India (an observational study). Journal of

intensive care. 2013 Dec 20;1(1):1.

21.  McNally JD, Menon K, Chakraborty P, Fisher L, Williams KA, Al-Dirbashi OY,
Doherty DR. The association of vitamin D status with pediatric critical illness.
Pediatrics. 2012 Sep 1;130(3):429-36.

22. Wagner CL, Hulsey TC, Fanning D, Ebeling M, Hollis BW. High-dose vitamin D3
supplementation in a cohort of breastfeeding mothers and their infants: a 6- month
follow-up pilot study. Breastfeeding Medicine. 2006 Jun 1;1(2):59-70.

23. Hebbar KB, Wittkamp M, Alvarez JA, McCracken CE, Tangpricha V. Vitamin D
deficiency in pediatric critical illness. Journal of clinical & translational endocrinology.
2014 Dec 31;1(4):170-5.

24. Lodha R, Shah R, Gupta N, Irshad M, Kabra SK. VITAMIN D LEVELS IN
CRITICALLY ILL CHILDREN. Pediatric Critical Care Medicine. 2014 May
1;15(4_suppl):59-60.

25. Ponnarmeni S, Kumar Angurana S, Singhi S, Bansal A, Dayal D, Kaur R, Patial A,
Verma Attri S. Vitamin D deficiency in critically ill children with sepsis. Paediatrics and
international child health. 2016 Jan 2;36(1):15-21.

26. Sankar J, Lotha W, Ismail J, Anubhuti C, Meena RS, Sankar MJ. Vitamin D deficiency
and length of pediatric intensive care unit stay: a prospective observational study. Annals
ofintensive care. 2016 Jan 8;6(1):1.

27. SHAH SK, KABRA SK, GUPTA N, PAI G, LODHA R. Vitamin D deficiency and
parathyroid response in critically-ill children: Association with illness severity and
clinical outcomes. Indian Pediatr. 2016;53:479-84.

28. Prasad S, Raj D, Warsi S, Chowdhary S. Vitamin D deficiency and critical illness. The
Indian Journal of Pediatrics. 2015 Nov 1;82(11):991-5.

29. Rey C, Sanchez-Arango D, Lopez-Herce J, Martinez-Camblor P, Garcia- Hernandez I,
Prieto B, etal. Vitamin D deficiency at pediatric intensive care admission. J Pediatr (Rio
1).2014;90:135-42.

30. Kassab M, Shaban I, Mohammad K, Creedy DK. Prevalence of Hypovitaminosis D
Among Jordanian Healthy Infants: A Descriptive Cross Sectional Study. Journal of
pediatric nursing. 2016 Apr30;31(2):e119-25.

31. Korchia G, Amitai Y, Moshe G, Korchia L, Tenenbaum A, Rosenblum J, Schechter A.
Vitamin D deficiency in children in Jerusalem: the need for updating the
recommendation for supplementation. The Israel Medical Association journal: IMAJ.
2013 Jul;15(7):333-8.

32.  Jaishree Vasudevan, Gopireddy Murali Mohan Reddy, Antony Jenifer, Thayumanavan
S, Uma Devi, Rathinasamy M; Prevalence and Factors Associated with Vitamin D
Deficiency in Indian Children: A Hospital Based Cross Sectional Study; Pediatric Oncall
Journal 2014 July; 12(3): 71-75.

33.  Abdul.Razzak KK, Ajlony MJ, Khoursheed AM, Obeidat BA. Vitamin D deficiency
among healthy infants and toddlers: a prospective study from Irbid, Jordan. Pediatrics
International. 2011 Dec 1;53(6):839-45.

34. Fallahi M, Afjeh A, Saneifard H, Namazi N, Kazemian M, Tabatabaee S. Comparison of
Vitamin D Level in Preterm and Term Infant-Mother Pairs: A Brief Study. Iranian
Journal of Neonatology ITN. 2016 Mar 20;7(1):32-6.

35.  Jain V, Gupta N, Kalaivani M, Jain A, Sinha A, Agarwal R. Vitamin D deficiency in
healthy breastfed term infants at 3 months & their mothers in India: seasonal variation &
determinants. The Indian journal of medical research. 2011 Mar 1;133(3):267.

36. Seth A, Marwaha RK, Singla B, Aneja S, Mehrotra P, Sastry A, Khurana ML, Mani K,
Sharma B, Tandon N. Vitamin D nutritional status of exclusively breast fed infants and
their mothers. Journal of Pediatric Endocrinology and Metabolism. 2009;22(3):241-6.

37. Kreiter SR, Schwartz RP, Kirkman HN, Charlton PA, Calikoglu AS, Davenport ML.
Nutritional rickets in African American breast-fed infants. The Journal of pediatrics.
2000Aug31;137(2):153-7.

38.  Daaboul J, Sanderson S, Kristensen K, Kitson H. Vitamin D deficiency in pregnant and
breast-feeding women and their infants. Journal of perinatology: official journal of the
California Perinatal Association. 1996 Dec;17(1):10-4.

| 12 |—| International Journal of Scientific Research I




