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Abstract

Vitamin D is an essential micronutrient in maintenance of bone health in children. Deficiency of vitamin D is being increasingly

reported amongst all age groups. Over the last few years, various studies have been undertaken on vitamin D status, it's impact on

health and disease and benefits of supplementation in therapeutic doses [1]. Various regimens have been described for management

which include daily dosing and also single large dose (stoss therapy) administration. Compliance with daily therapy can be difficult,

making high-dose, short-term vitamin D (stoss) therapy attractive to correct vitamin D deficiency. In this review we shall elaborate

the existing recommendations on definitions of deficiency, prevention and treatment of vitamin D deficiency in children.

Literature Review: This review has been compiled after extensive literature search using Pubmed and Google Scholar. References of

the retrieved articles were further used to expand the research. Also, hand search was done from standard pediatric textbooks and

Indian Journal of Pediatrics.
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Introduction

Vitamin D has a vital role in maintenance of bone health via
regulation of calcium homeostasis in the body. All parts of the
world, including India have increasingly reported vitamin D defi-
ciency amongst various age groups [2,3]. Vitamin D exists in two
forms, D3 (cholecalciferol) which is derived from animal sources
and ergocalciferol (D2), which is derived from plants. In humans,
vitamin D synthesis occurs in the skin on exposure to sunlight.
Combination of a habitually low intake with an indoor lifestyle and
sun avoiding behaviour has perpetuated an epidemic of vitamin
D deficiency. Deficiency of Vitamin D can result in rickets or os-
teomalacia in an younger or older child respectively [4]. Vitamin

D deficiency also negatively impacts peak bone mass causing low

bone mineral density in childhood, which can subsequently lead
to osteoporosis in adulthood. Maternal vitamin D deficiency may
result in hypocalcaemia seizures and at times, cardiomyopathy in
neonates [5]. Vitamin D is also being increasingly implicated in the
pathogenesis of extra skeletal manifestations including various au-

toimmune conditions like asthma and infectious conditions.

Given the vast literature on vitamin D deficiency, different rec-
ommendations by various organizations, lack of consensus on the
ranges for sufficiency and, the pediatrician may be confused re-
garding the appropriate regimen for prevention and management
of vitamin D deficiency [6]. The Indian Academy of Pediatrics rec-
ommends a daily dose of 400 1U/day for neonates, 1000 IU /day for
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infants and 3000 - 6000 IU/day for children between 1 - 18 year.
For some patients, adherence to a daily dosing regimen may be
difficult, in which case stoss therapy has been recommended [7].
The data on efficacy, safety and effective dosing of stoss therapy
is limited. With this article, we have reviewed multiple guidelines

comparing daily regimen with stoss therapy.

Vitamin D metabolism

Vitamin D is obtained from exogenous sources as well as syn-
thesised endogenously. More than 90% of the primary form (cho-
lecalciferol) is synthesised in the skin from direct exposure to
sunlight [8]. The remaining needs are met from dietary sources in
either form, vitamin D3 or vitamin D2 (ergocalciferol). Both, D2
and D3 first undergo hydroxylation in the liver to form vitamin D,
25-hydroxy vitamin D (25[0H]-D, Calcidiol, or calcifediol) [8]. Sub-
sequent hydroxylation occurs in the kidneys, resulting in formation
of active form, 1,25-dihydroxyvitamin D. Various factors like PTH,
serum phosphate levels and growth hormone levels influence cal-

citriol synthesis.

Etiology of vitamin D deficiency

The prevalence of vitamin D deficiency is reported as 50 - 90%
in the Indian subcontinent [9]. Low dietary calcium, darker skin
colour and changing lifestyle have been regarded as influencing
factors. Breast fed infants are at particular risk if mothers are defi-
cient. Various risk factors that predispose to vitamin D deficiency
have listed in table 1. Apart from deficient intake, there are multi-
ple causes of non-nutritional rickets, which are not being discussed
in detail in this article [10].

Decreased vitamin D synthesis Poor sunlight exposure

Decreased nutritional intake Pure vegetarian diet
0ld, obese
Exclusively breastfed
children by Vitamin D

deficient mothers

Age and comorbidity

Decreased maternal vitamin D

Celiac disease, pancreatic

Malab ti
dabsorption insufficiency

Drugs such as ATT,

Drugs . .
anticonvulsants, steroids.

Table 1: Common causes of vitamin D deficiency.

Clinical manifestations

Vitamin D deficiency can lead to a plethora of manifestations

amongst infants and children. Clinical features include bony pain
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and tenderness [11]. Characteristic skeletal deformities of rickets
and easy bone fractures can result in growth failure and short stat-
ure. Features of hypocalcemia (tetany, spasms, seizures, cardiomy-

opathy) can also occur in severely deficient individuals [12].

Vitamin D deficiency has also been implicated as a novel risk
factor in the pathogenesis of cardiovascular disease, metabolic
syndrome and hypertension [13]. Various studies have come up
describing its role in causation of Type I as well as Type Il diabetes.
Active form of Vitamin D has also shown to possess antimycobacte-
rial properties and has also shown to induce autophagy in HIV, in

vitro.

Definitions

The cut off for serum concentration of vitamin D that constitutes
is debatable and not well supported by clinical trials, especially in
the pediatric population [14,15]. Various societies have given defi-
nitions of deficiency, insufficiency and sufficiency of vitamin D lev-
els. According to most studies, levels above 20 have been found to
be adequate to prevent complications of deficiency amongst chil-
dren, covering the needs of 97.5 percent of the population. Table 2
summarizes the definitions given by different organizations [16].
According to the India Academy of Pediatrics, Vitamin D levels < 12
ng/ml are defined as deficient, 12 - 20 ng/ml as insufficient and >

20 ng/ml as sufficient.

Calcidiol levels (ng/ml)

Soc1.ety( S?v.e re Deficiency|Insufficiency| Sufficiency
Organization Deficiency
Indian
Academy of - <12 12-20 >20
Pediatrics
IAmerican
\Academy of - <20 21-30 > 30
Pediatrics
The
Endocrine - <20 21-29 > 30
Society
Institute of
Medicine - <12 12-20 > 20
KDOQI <5 5-15 16-30 >30
ESPGHAN <10 <20 - >20

Table 2: Definitions of vitamin D deficiency.
KDOQI: Kidney Disease Outcomes Quality Initiative; ESPHAN:
European Society for Paediatric Gastroenterology, Hepatology and

Nutrition.
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Assessment of vitamin D levels

The major circulating form of vitamin D is 25(OH)D. It has a half-
life of 2-3 weeks, compared with 1,25 (OH),D (calcitriol) which is
the active form, and has a half-life of only 4 hours [17]. The active
form is influenced by elevated levels of PTH which induce 1- alpha
hydroxylase enzyme in the kidney and subsequent normalisation
of 1,25 (OH]2 D. Also, the serum concentration of calcitriol is 100-
1000-fold lower than 25(0H)D, making it an unsuitable indicator
of body stores of vitamin D [18].

Various techniques have been used to measure the levels of
25(0H) vitamin D. HPLC (high performance liquid chromatography
and TMS (tandem mass spectrometry have been reported as gold
standard [17]. Radio-immune assays using monoclonal antibodies
to 25(0H)D and chemiluminescent protein binding assays include

other methods.

Screening of vitamin D deficiency

IAP doesn’t recommend routine screening of healthy children
for vitamin D deficiency. Screening may however be performed for
high-risk groups. At risk groups include children with history of
rickets, fat malabsorption, liver or renal insufficiency, those on an-
ti-epileptic drugs, transplant recipients, children on treatment for
malignancy, children with predisposition to osteoporosis such as
in hypogonadism or Cushing’s syndrome. The need for blood sam-
pling, high cost of assessment and low positive predictive value,

preclude mass screening for vitamin D deficiency [19].

Treatment regimens: Daily regimes and stoss therapy

For the treatment of vitamin D deficiency rickets, the IAP rec-
ommends an initial 2- to 3-month of 400 IU in neonates, 2000 IU
daily in infants 1 to 12 months old, and 3000 - 6000 IU daily in
patients over 12 months old [20] (Table 3). Although radiologic evi-
dence of healing occurs within 2 to 4 weeks of treatment, large dose
treatment (of either vitamin D3 or D2) should be continued for 2
to 3 months. A maintenance dose of 400 IU is recommended in all
age groups, after sufficient calcidiol concentrations are achieved.
Recommendations by AAP, the Endocrine Society and Institute of

Medicine are summarised in table 4 and 5 respectively [21,22].

Stoss therapy

“Stoss therapy”, derived from the German word stossen, means

“to push” [23]. This therapy has been utilised for management of
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Treatment
Age erou Prevention Daily dose Treatment
ge group (IU/day) regimen (IU/ | Large doses
day)
Neonates 400 400 NA
60000 IU
Infants (1-12 400 2000 weekly for 6
months)
weeks
60000 IU
1-18years 600 3000 - 6000 | weekly for 6
weeks

Table 3: IAP recommendations for supplementation of Vitamin D.

AT Prevention Treatment
ge group (Iu/day)
1 I for 2 -
<1 month 400 000 IU/day for 2 -3
months
1-12 400 1000 - 5000 IU /day for
months 2 - 3 months
[ Iy fa
> 12 months 400 5000 1U/day orally for
2 - 3 months

Table 4: AAP recommendations for prevention and treatment of

Vitamin D deficiency.

The Endocrine Society IOM
U
Age | RDA(IU/ | Upper Limit | RDA (IU/ L‘i’lﬂ‘i’:

group day) (1I0) day) ()
0-6

400-1000 2000 400 1500
months
6-12 600 - 1000 2000 400 1500
months
1-3

600-1000 4000 600 2500
years
-8 600 4000 600 3000
years
8-13 600 4000 600 4000
years
14-18 600 4000 600 4000
years

Table 5: The Endocrine Society and the IOM (Institute of

Medicine) recommendations.
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vitamin D deficiency in scenarios where compliance is a concern.
It is administered in the dose range of 100,000 - 600,000 units in
children over 1 month of age, via oral or intramuscular route. Vari-
ous studies, with different treatment regimens, have found stoss
therapy as an effective way to normalise 250HD status. Tannous.,
et al. conducted a study in 151 children and found that no adverse
effects related to mega dosing occurred in the stoss therapy group
vs the standard treatment group [24]. In a study by Shah,, et al.
comprising of 42 children with vitamin D deficiency (250HD < 50
nmol/L), it was found that a total single dose of 150 000 IU sig-
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nificantly increased 250HD levels, compared to 84000 IU given as
2000 IU/day for 6 weeks (125 and 60 nmol/L, respectively) [7].
Emel, et al. in their study, found that the levels of PTH and ALP
were similar in both low-dose vitamin D (2000 IU/day for 6 weeks)
and stoss therapies (150,000 IU at once) [25]. Shepherd,, et al. dis-
covered a significant rise in mean 250HD levels amongst children
with inflammatory bowel disease who were administered single
dose of Vitamin D, ranging from 200,000 to 800,000 IU [26]. The

studies have been summarised in table 6.

Study No of Participants | Age group Dose administered Remarks
68 children received Median 25 OHD levels were greater in the
) . standard group at the end of 2 weeks
standard daily regimen: Two patients in the standard group while none
P Tannous 2-16 5000 IU daily for 80 days vop sroup
151 . in the stoss group had elevated levels of 25
[24] (2019) years 83 children: Stoss therapy. OHD
100000 IU orally every week ) ) . .
None reported an increase of calcium: creatine
for 4 weeks. ) .
ratio or hypercalcemia
Rise i hosph Ici
Shah,, et al. 5-109 100000 1U orally every 2 ise in serum phosphate and calcium was
42 . observed with 4 - 7 days. None developed
[7]1 (1994) months hours over a 12-hour period. ) i
hypercalcemia or hypocalcaemia
21 children received single
A t the 2 , found t
Emel, et al. 42 5 months oral dose of 1.50.000 IU. mongs h:ve %?f;ﬁisn rlljotzziec::as ounato
[25] (2012) to 3years | 21 were administered 2000 4
. No
IU daily for 6 weeks.
Mean 25 OHD level higher in 10000 IU
Cemil, et al. 32 were given 10,000 [U/Kg | " evelswere ugher In - /
! i kg group at the end of 2 weeks. No difference
[27] (2017) 5.6to 14.4 single dose.
64 , . was observed at the end of 4 and 12 weeks.
years 32 received 300000 IU single . . :
dose No patient developed features of vitamin D
’ toxicity.
76 Chiﬁ%‘iﬁ“ with
Shephard.
epharc., UC: 11 13.1 years . Hypercalcemia, Increased calcium: creatine
etal. [26] (mean) Single oral dose ratio was not observed in any subject
(2015) CD: 53 y subj
IBDU: 12
Boas., et al. 18 children with 6-25 Single oral dose of ergocalcif-
Nod lated ad ffects ob d.
[28] (2007) cystic fibrosis years erol (50,000 IU) for 14 days. o dose related adverse eflects observe

Table 6: Various studies on stoss therapy verses standard regimen.

Discussion and Conclusion

Vitamin D deficiency has emerged as an unrecognised pandem-

ic. It is an extremely common condition in pediatric population,

especially in the malnourished, in those with a chronic illness, lim-

ited sun exposure and on chronic drug therapy. Adequate levels are
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imperative to proper bone maturation during accelerated periods
of growth in children. Therefore, knowledge of optimum vitamin
D supplementation becomes an essential requisite for all pediatri-
cians. The levels of vitamin D that corroborate with deficiency lead-
ing to manifestations are controversial. Levels more > 20 ng/ml are
considered sufficient by most societies. Mass screening of vitamin

D deficiency is not recommended.

The presence of numerous guidelines is bound to confusion
about supplementation and treatment of vitamin D deficiency for
various age groups. Daily supplementation is being recommended
by most international organisations as well as the Indian Acad-
emy of Pediatrics. Stoss therapy was initially used intermittently
as prophylaxis (every 3 to 5 months) led to hypercalcemia in 34%
of infants. Thus, many pediatricians refused to use this method
of treatment. However, many studies, which have compared the
standard therapy with the stoss regimen have not observed any
adverse effects after administration of mega doses. Stoss therapy
may therefore be used to supplement Vitamin D in cases of doubt-
ful compliance and where optimal level of vitamin D have not be

achieved despite supplementation.

Bibliography
1. Lee]Y, et al. “A Review on Vitamin D Deficiency Treatment in

Pediatric Patients”. Journal of Pediatric Pharmacology and Ther-
apeutics 18 (2013): 277-291.

2. Munns CF, etal. “A Global Consensus Recommendations on Pre-
vention and Management of Nutritional Rickets”. The Journal of
Clinical Endocrinology and Metabolism 101 (2016): 394-415.

3. Mithal A, et al. “A Global vitamin D status and determinants
of hypovitaminosis D”. Osteoporosis International 20 (2009):
1807-1820.

4. Lips P and Van Schoor NM. “The effect of vitamin D on bone and
osteoporosis”. Best Practice and Research Clinical Endocrinol-
ogy and Metabolism 25 (2011): 585-591.

5. Maiya S, et al. “A Hypocalcaemia and vitamin D deficiency: an
important, but preventable, cause of life-threatening infant
heart failure”. Heart Br Card Soc 94 (2008): 581-584.

6. Nair KPM and Augustine LF. “Country-specific nutrient require-

ments and recommended dietary allowances for Indians: Cur-

10.

11.

12.

13.

14.

15.

16.

17.

68
rent status and future directions”. Indian Journal of Medical Re-
search 148 (2018): 522-530.

Shah BR and Finberg L. “Single-day therapy for nutritional vi-
tamin D-deficiency rickets: a preferred method”. The Journal of
Pediatric 125 (1994): 487-490.

Bikle DD. “Vitamin D Metabolism, Mechanism of Action, and
Clinical Applications”. Chemistry and Biology 21 (2014): 319-
329.

Aparna P, et al. “A Vitamin D deficiency in India”. Journal of
Family Medicine and Primary Care 7 (2018): 324-330.

Balasubramanian S., et al. “A Vitamin D deficiency in childhood-
a review of current guidelines on diagnosis and management”.
Indian Pediatrics 50 (2013): 669-675.

Thacher TD and Clarke BL. “Vitamin D Insufficiency”. Mayo
Clinic Proceedings 86 (2011): 50-60.

Sahota 0. “Understanding vitamin D deficiency”. Age and Age-
ing 43 (2014): 589-591.

Visweswaran RK and Lekha H. “Extraskeletal effects and mani-
festations of Vitamin D deficiency”. Indian Journal of Endocri-
nology and Metabolism 17 (2013): 602-610.

Linden MA,, et al “A Definition of Vitamin D deficiency in
schoolchildren: systematic review with meta-analysis”. Arqui-
vos de Gastroenterologia 56 (2019): 425-430.

Melamed ML, et al. “A The Role of Vitamin D in CKD Stages 3 to
4: Report of a Scientific Workshop Sponsored by the National
Kidney Foundation”. The American Journal of Kidney Diseases
72 (2018): 834-845.

Saggese G., et al. “A Vitamin D in pediatric age: consensus of the
Italian Pediatric Society and the Italian Society of Preventive
and Social Pediatrics, jointly with the Italian Federation of Pe-
diatricians”. Italian Journal of Pediatrics 44 (2018): 51.

Stokes CS., et al. “Analytical Methods for Quantification of Vi-
tamin D and Implications for Research and Clinical Practice”.
Anticancer Research 38 (2018): 1137-1144.

Citation: Shagun Singh and Roosy Aulakh. “Vitamin D Deficiency in Children: Do We Know it All?". Acta Scientific Paediatrics 4.3 (2021): 64-69.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979050/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979050/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979050/
https://pubmed.ncbi.nlm.nih.gov/26745253/
https://pubmed.ncbi.nlm.nih.gov/26745253/
https://pubmed.ncbi.nlm.nih.gov/26745253/
https://link.springer.com/article/10.1007/s00198-009-1030-y
https://link.springer.com/article/10.1007/s00198-009-1030-y
https://link.springer.com/article/10.1007/s00198-009-1030-y
https://pubmed.ncbi.nlm.nih.gov/21872800/
https://pubmed.ncbi.nlm.nih.gov/21872800/
https://pubmed.ncbi.nlm.nih.gov/21872800/
https://heart.bmj.com/content/heartjnl/94/5/581.full.pdf
https://heart.bmj.com/content/heartjnl/94/5/581.full.pdf
https://heart.bmj.com/content/heartjnl/94/5/581.full.pdf
https://www.ijmr.org.in/article.asp?issn=0971-5916;year=2018;volume=148;issue=5;spage=522;epage=530;aulast=Nair
https://www.ijmr.org.in/article.asp?issn=0971-5916;year=2018;volume=148;issue=5;spage=522;epage=530;aulast=Nair
https://www.ijmr.org.in/article.asp?issn=0971-5916;year=2018;volume=148;issue=5;spage=522;epage=530;aulast=Nair
https://www.ijmr.org.in/article.asp?issn=0971-5916;year=2018;volume=148;issue=5;spage=522;epage=530;aulast=Nair
https://pubmed.ncbi.nlm.nih.gov/8071764/
https://pubmed.ncbi.nlm.nih.gov/8071764/
https://pubmed.ncbi.nlm.nih.gov/8071764/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3968073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3968073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3968073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6060930/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6060930/
https://pubmed.ncbi.nlm.nih.gov/23942432/
https://pubmed.ncbi.nlm.nih.gov/23942432/
https://pubmed.ncbi.nlm.nih.gov/23942432/
https://pubmed.ncbi.nlm.nih.gov/21193656/
https://pubmed.ncbi.nlm.nih.gov/21193656/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4143492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4143492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743359/
https://pubmed.ncbi.nlm.nih.gov/31721968/
https://pubmed.ncbi.nlm.nih.gov/31721968/
https://pubmed.ncbi.nlm.nih.gov/31721968/
https://pubmed.ncbi.nlm.nih.gov/30297082/
https://pubmed.ncbi.nlm.nih.gov/30297082/
https://pubmed.ncbi.nlm.nih.gov/30297082/
https://pubmed.ncbi.nlm.nih.gov/30297082/
https://pubmed.ncbi.nlm.nih.gov/29739471/
https://pubmed.ncbi.nlm.nih.gov/29739471/
https://pubmed.ncbi.nlm.nih.gov/29739471/
https://pubmed.ncbi.nlm.nih.gov/29739471/
https://pubmed.ncbi.nlm.nih.gov/29374750/
https://pubmed.ncbi.nlm.nih.gov/29374750/
https://pubmed.ncbi.nlm.nih.gov/29374750/

Vitamin D Deficiency in Children: Do We Know it All?

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Holick MF. “Vitamin D status: measurement, interpretation and
clinical application”. Annals of Epidemiology 19 (2009): 73-78.

GR and Gupta A. “Vitamin D Deficiency in India: Prevalence,
Causalities and Interventions”. Nutrients 6 (2014): 729-775.

Aloia JF. “Clinical Review: The 2011 report on dietary reference
intake for vitamin D: where do we go from here?” The Journal of
Clinical Endocrinology and Metabolism 96 (2011): 2987-2996.

Kreiter SR., et al. “Nutritional rickets in African American
breast-fed infants”. The Journal of Pediatrics 137 (2000): 153-
157.

Spence JT and Serwint JR. “Secondary prevention of vitamin D-
deficiency rickets”. Pediatrics 113 (2004): e70-e72.

Zhang M, et al. “English Disease”: Historical Notes on Rickets,
the Bone-Lung Link and Child Neglect Issues”. Nutrients (2016).

Tannous P, et al. “Safety and effectiveness of stoss therapy in
children with vitamin D deficiency”. Journal of Paediatrics and
Child Health 56 (2020): 81-89.

Emel T, et al. “Therapy strategies in vitamin D deficiency with
or without rickets: efficiency of low-dose stoss therapy”. Jour-
nal of Pediatric Endocrinology and Metabolism 25 (2012): 107-
110.

Shepherd D, et al. “Single High-Dose Oral Vitamin D3 Therapy
(Stoss): A Solution to Vitamin D Deficiency in Children With In-
flammatory Bowel Disease?” Journal of Pediatric Gastroenterol-
ogy and Nutrition 61 (2015): 411-414.

Kogyigit C., et al. “Can Stoss Therapy Be Used in Children with
Vitamin D Deficiency or Insufficiency without Rickets?” Journal
Of Clinical Research In Pediatric Endocrinology 9 (2017): 150-
155.

Boas SR, et al. “Very high-dose ergocalciferol is effective for
correcting vitamin D deficiency in children and young adults
with cystic fibrosis”. The European Cystic Fibrosis Society 8
(2009): 270-272.

Assets from publication with us

¢ Prompt Acknowledgement after receiving the article
e Thorough Double blinded peer review

¢ Rapid Publication

¢ Issue of Publication Certificate

* High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Shagun Singh and Roosy Aulakh. “Vitamin D Deficiency in Children: Do We Know it All?". Acta Scientific Paediatrics 4.3 (2021): 64-69.

69


https://pubmed.ncbi.nlm.nih.gov/18329892/
https://pubmed.ncbi.nlm.nih.gov/18329892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3942730/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3942730/
https://pubmed.ncbi.nlm.nih.gov/21795456/
https://pubmed.ncbi.nlm.nih.gov/21795456/
https://pubmed.ncbi.nlm.nih.gov/21795456/
https://pubmed.ncbi.nlm.nih.gov/10931404/
https://pubmed.ncbi.nlm.nih.gov/10931404/
https://pubmed.ncbi.nlm.nih.gov/10931404/
https://pubmed.ncbi.nlm.nih.gov/14702499/
https://pubmed.ncbi.nlm.nih.gov/14702499/
https://pubmed.ncbi.nlm.nih.gov/27854286/
https://pubmed.ncbi.nlm.nih.gov/27854286/
https://pubmed.ncbi.nlm.nih.gov/31136042/
https://pubmed.ncbi.nlm.nih.gov/31136042/
https://pubmed.ncbi.nlm.nih.gov/31136042/
https://pubmed.ncbi.nlm.nih.gov/22570958/
https://pubmed.ncbi.nlm.nih.gov/22570958/
https://pubmed.ncbi.nlm.nih.gov/22570958/
https://pubmed.ncbi.nlm.nih.gov/22570958/
https://pubmed.ncbi.nlm.nih.gov/25883058/
https://pubmed.ncbi.nlm.nih.gov/25883058/
https://pubmed.ncbi.nlm.nih.gov/25883058/
https://pubmed.ncbi.nlm.nih.gov/25883058/
https://pubmed.ncbi.nlm.nih.gov/28077342/
https://pubmed.ncbi.nlm.nih.gov/28077342/
https://pubmed.ncbi.nlm.nih.gov/28077342/
https://pubmed.ncbi.nlm.nih.gov/28077342/
https://pubmed.ncbi.nlm.nih.gov/19447079/
https://pubmed.ncbi.nlm.nih.gov/19447079/
https://pubmed.ncbi.nlm.nih.gov/19447079/
https://pubmed.ncbi.nlm.nih.gov/19447079/

	_GoBack

