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Vitamin D and Risk of Respiratory Tract Infections in Children: A Systematic
Review and Meta-analysis of Randomized Controlled Trials

Jong Gyun Ahn'?, Dokyung Lee', Kyung-Hyo Kim'?

Department of 'Pediatrics and *Center for Vaccine Evaluation and Study, Ewha Medical Research Institute, Ewha Womans University School of Medicine,
Seoul, Korea

Purpose: Recent observational studies have found that vitamin D deficiency is associated with respiratory tract infections. However, rando-
mized controlled trials (RCTs) regarding the efficacy of vitamin D in childhood respiratory tract infection (RTI) have yield inconsistent results.
We performed a systematic review and meta-analysis to evaluate the association between vitamin D supplementation and the risk of RTI.
Methods: A comprehensive search was conducted using MEDLINE, EMBASE, and the Cochrane Central Register of Controlled Trial. Rando-
mized controlled trials of vitamin D supplementation for prevention of RTl in children were included for the analysis. Cochrane Collaboration’s
tool for assessing the risk of bias was used to assess the quality of the studies. Pooled risk ratios with 95% confidence intervals (Cls) were
meta-analyzed using Review Manager 5.3.

Results: A total of seven RCTs were included in the meta-analysis. According to a random-effects model, the risk ratio for vitamin D supple-
mentation was 0.82 (95% CI: 0.69-0.98) and /’=62% for heterogeneity. On subgroup analysis, heterogeneity decreased in the subgroup with
follow-up less than 1 year, participants >5 years of age, patients subgroup, and subgroup with dosing daily. Funnel plot showed that there
might be publication bias in the field.

Conclusions: The present meta-analysis supports a beneficial effect of vitamin D supplementation for the prevention of RTl in children.
However, the result should be interpreted with caution due to limitations including a small number of available RCTs, heterogeneity among
the studies, and potential publication bias.

Key Words: Vitamin D, Respiratory tract infections, Randomized controlled trials, Meta-analysis
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(n=2,664)

Articles identified through database searching

\

Articles after duplicates removed (n=1,934)

o Articles excluded by title and

A 4

abstract (n=1,897)

Full-text articles assessed for eligibility (n=37)

Articles excluded by full-text (n=30)

Reasons for exclusion:
* No results for children (n=12)

A 4

Review articles (n=7)
Irrelevant outcomes (n=>5)
Cohort studies (n=3)
Case-control studies (n=2)
Duplicate data (n=1)

Studies included in meta-analysis (n=7)

Fig. 1. Flow chart for selection of eligible studies.
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Table 1. Characteristics of Randomized Trials Included in the Meta-analysis

Participants

First author, year,

! itami Regimen of vitamin D Follow-u Main outcomes measured

country (latitude) N, Total (vitamin ~ Age, years Sex, Population source g 3 p
D/placebo) (range) EI
Camargo, 2012, 244 (141/103) 9.97 (ND) 52 Healthy school children 300 U/day 7 weeks  Rate of maternally reported
Mongolia (48°N)* ARI
Grant, 2014, New 260 (lower dose-  ND (0-1.5) 47 Healthy pregnant women, Woman/infant pairs (placebo/ 18 months Proportion of children
Zealand, (41°5)% 87, higher does- from 27 weeks' gestation  placebo, 1,000 1U/400 IU making any ARI visits
86, placebo-87) to birth and their infants  daily, 2,000 1U/800 IU daily)

Majak, 2011, Poland 48 (24/24) 11.5(5-18) 67 Asthma patients 500 IU/day 6 months  Asthma exacerbation by ARI
(52°N)
Manaseki-Holland, 453(224/229)  1.2(0.08-3) 56 Pneumonia patients  Signle bolus dose of 100,000 U 3 months Repeat episode of
2010, Afghanistan pneumonia within 90
(35°N)*" days of supplementation
Manaseki-Holland, 3,046 0.8 52 Healthy infant 3 monthly bolus dose of 18 months  Incidence of first or only
2012, Afghanistan (1,524/1,522)  (0.08-0.92) 100,000 1U pneumonia
(35°N)*”
Urashima, 2010, Japan 334 (167/167)  10.2 (6-15) 56 Healthy school children 1200 IU/day 4 months Incidence of Influenza A
(36°N)* infection
Urashima, 2014, Japan 247 (148/99)  ND (15-18) 66 Healthy high school 2000 IU/day 2 months Incidence of Influenza A
(35°N)* children infection during the 2009

HTN1 pandemic

Abbreviations: ARI, acute respiratory infection; ND, not done.

Table 2. Risk of Bias in Included Studies, as Evaluated with the Cochrane Collaboration's Tool for Assessing Risk of Bias in Ran-
domized Trials

Blinding of Blinding of
participants outcome

and personnel assessment
(performance bias)  (detection bias)

Random sequence Allocation Incomplete
outcome data

(attrition bias)

Selective reporting Other

(reporting bias) ke

Study (first author, year, country) generation concealment
(selection bias) (selection bias)

Camargo, 2012, Mongolia® Low Low Unclear Unclear Low Low Low
Grant, 2014, New Zealand™ Low Low Low Low Low Low Low
Majak, 2011, Poland™ Low Low Low Low Low Low Low
Manaseki-Holland, 2010, Afghanistan" Low Low Low Low Low Low Low
Manaseki-Holland, 2012, Afghanistan®? Low Low Low Low Low Low Low
Urashima, 2010, Japan® Low Low Low Low Unclear Low Low
Urashima, 2014, Japan®” Low Low Low Low Unclear Unclear Low
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Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Camargo 2012 -0.F004 0292 T1% 0.60[0.28, 0.88]
Grant 2014 -0.1285 0.0464 295% 0.88 [0.80, 0.98] Rl
Majak 2011 -1.0116 0.80745 2.8% 036 [0.13, 0.98]
Manaseki-Holland 2010 -0.2485 00971 231% 0.78[0.64, 0.94] —a
Manaseki-Holland 2012 00633 0.0889 242% 1.07 [0.89, 1.27] Bl
Urashima 2010 -0.5436 0.2754 7.8% 0.58[0.34, 1.00] |
Urashima 2014 01087 03413 A.5% 141 [0.67, 2.18] -1
Total (95% Cl) 100.0% 0.82 [0.69, 0.98] <>
?:;?;E?ES::z'lTe;th:gf?fuh::lﬂ=105.i3?3g;'df PEmhan e 010z 0.5 1 2 5 10

Vitamin D supplementation Placebo

Fig. 2. Forest plot of vitamin D supplementation effects for prevention of respiratory tract infections.

Table 3. Subgroup Analyses of Vitamin D Supplementation 3. T HIEE
and Risk of Respiratory Tract Infections

Numberof  Pooled  95% confidence Zrd 7] 1ol A §-5 sheko] Hlo ]l eFrhe] vl o]
studies risk ratio interval “1’_]'7&}51 gittﬂ, ]35 H]H—E’_ D HZE E_Jfl'oﬂ EH@' ‘1_:'1_@;5_4'?—]
AoE A AR AT50| ZAA AL ol 2

/2

Latitude of study location

> 40°N, <40°S 3 0.62 0.36-1.07  70% - = e e =
Between 40°N and 40°S 4 0.87 0.67-1.13 65% jgj;o? ;——E—K?jjil}jj—(?IX] f%%% Q]U] O]»C A
Age of participants = ° o= = 8 9/
<5 years 3 0.90 0.78-1.05 67%
>5 years 4 0.61 0.40-0.92 36%
Health status of participants __'L;é!-
Healty children 5 0.86 0.70-1.06 63%
Patients 2 063 032123 54% ol WE} AL solo]A] H]E}m D BZo] &7 7t
Intervention method oS Jutste 9= 7R Y-S HoFTHRR 0.82,
Daily 5 0.70 0.50-0.98 57% 95% CI: 0.69- 0.98, 7=2.20, P= 003) o]—X]U]— }qg =S
sz:f.up o MR ER 7o) a9 iz g Aol oldiel 2ol o
Aol o8 B a7} 9t 519 Aok BAA] AL A
<1 year 5 0.68 0.51-0.90 37% o —,4‘:01] wheh Lpro] Bad o}oi—— 0 73] o]AAo] T
e 2R PR PR aggieng 24 08 gl 1d Mwel A9, g
0+ SE (Iog[RR]) : o7k 5A| o]l A, tidwrol gkl -9, HIERI D
o o 5 e Row Foldk A9 tire] A% 2% o)
02 | CRIEES: S b
0° . BAE =3 F 270] 18709 B9t 7 #ES 3wk,
041 YA 58L @A 7oA 671 Abel o] g 4 B
o e 7Hh F273te] A4E Higd DO 557] 7
06+ | o Eh AT AT oA o] Z7Esi)
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o8t 5 ) g Aot & g e W] AU + 3l
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Fig. 3. Funnel plot of included studies. SE, standard error, RR, AT FEFE o BIER D F-52 ASEl Aol B 7
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