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Vitamin D in early life and risk of daily registered childhood

infection episodes

Editor,

We previously demonstrated that higher 25(OH)D levels meas-
ured at age 6 months in childhood were associated with a reduced
risk of developing atopic diseases and a trend toward an overall
reduced infection risk.! However, no investigation was made on
the specific subtype of infections from our daily diaries of the
children during the first 3years of life and the potential combined
effects with a high-dose prenatal vitamin D intervention from
pregnancy week 24. Due to the proposed antibacterial and an-
tiviral effects of vitamin D,? we hypothesized that early vitamin
D exposure could protect against the development of the most
common childhood infections.

We utilized data on longitudinally registered infection episodes
from daily diaries in the Danish population-based COPSAC,,,, co-
hort and explored associations between 25(OH)D levels at age
6 months both individually and in combination with high-dose vita-
min D (28001U/day vs. 400 IUl/day) intervention in pregnancy from
a randomized controlled trial (RCT) (NCT00798226)° in relation to
cold (upper respiratory tract infection symptoms), gastroenteritis
(diarrhea or vomiting symptoms), any fever (>38°C) and doctor di-
agnosed acute otitis media, tonsillitis, and pneumonia (defined by
troublesome cough accompanied by tachypnea, fever, and abnormal
auscultation).

Six hundred and ten children had available information on both
diary registered infections and a measured 25(OH)D blood sample
quantified using the DiaSorin LIAISON 25(OH)D Vitamin D Total
Assay at age 6 months (median of 82.7 nmol/L). We previously asso-
ciated season of blood sample, child age, and child BMI z-scores with
25(0OH)D levels at 6 months,! and these covariates were adjusted
for together with pregnancy interventions of vitamin D and fish oil®
in our analyses. The interventions were not associated (p>.05) with
25(0H)D levels at age 6 months,* but have previously been shown to
have an effect on respiratory infections.®

In an adjusted Cox regression model, we found that high
(>82.7nmol/L) versus low (<82.7 nmol/L) levels of 25(OH)D at age
6months were associated with a decreased risk of pneumonia until
age 3years; adjusted HR (aHR) (95% Cl): 0.68 (0.50-0.92), p=.01

(Figure 1A). There was no difference between the two 25(0OH)D
groups when analyzing the risk of cold, gastroenteritis, fever, acute
otitis media, or tonsillitis (all p-values>.05) (Table 1). In an adjusted
Quasi-Poisson regression model, high versus low levels of 25(OH)
D at age 6 months also associated with a reduced total number of
pneumonia episodes; adjusted IRR (alRR): 0.59 (0.43-0.82), p=.002
and not other infection types (Figure 1B). Furthermore, when divid-
ing the 25(0OH)D levels into tertiles, we found that being in the upper
(>91.6nmol/L) versus lower (<73.4nmol/L) tertile was associated
with a reduced risk of pneumonia as well; alRR: 0.66 (0.43-0.99),
p=.046. Using the 25(0OH)D levels as a continuous variable, we
found that a higher 25(OH)D per 10nmol/L increase at age 6 months
associated with a reduced risk of number of pneumonia episodes
(alRR: 0.93 (0.86-0.99), p=.03) and not other infection types (all
p-values>.05).

We previously reported no effects of the vitamin D inter-
vention on upper or lower respiratory tract infections including
cold, tonsillitis, otitis media, and pneumonia episodes.’ In this
follow-up study, there was no interaction between the vitamin
D intervention and 25(OH)D status at 6 months on risk of pneu-
monia (P, ieraction=-62) and the association between high versus
low 25(OH)D levels at age 6 months only among children (n=267)
whose mothers received vitamin D intervention was still signifi-
cant in a stratified model aHR; 0.59 (0.37-0.91), p=.02 and alRR;
0.47 (0.29-0.75), p=.002 and per 10nmol/L increase; alRR: 0.89
(0.80-0.98), p=.026 suggesting an independent association be-
tween 25(0OH)D with pneumonia in early childhood. In children
(n=254) whose mothers did not receive high-dose vitamin D
during pregnancy, there was no association between high versus
low 25(0OH)D and pneumonia; aHR: 0.72 (0.47-1.10), p=.13 and
alRR:0.74 (0.47-1.15), p=.19. All four combinations were analyzed
and illustrated (Table 1 and Figure 1C).

A previous RCT investigating vitamin D supplementation against
pneumonia among infants did not find an effect:® however, an ef-
fect on respiratory tract infections was demonstrated in a recent
meta-analysis with the largest effect among children.” This is pos-
sibly due to the induction of antimicrobial peptides including LL37

Abbreviations: 25(0OH)D, 25-hydroxyvitamin D; COPSAC, Copenhagen Prospective Studies on Asthma in Childhood; HR, hazard ratio; IRR, incidence rate ratio; RCT, randomized

controlled trial.
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FIGURE 1 (A) The risk of pneumonia
until age 3years according to 25(0OH)D
levels at age 6 months is illustrated by a
Kaplan-Meier plot. High (>82.7 nmol/L)
versus low (<82.7 nmol/L) group. Hazard
ratio from an adjusted Cox regression
model. (B) The risk of all infection types
age 0-3years according to 25(0OH)D
levels at age 6 months from an adjusted
Quasi-Poisson regression model. High
(>82.7nmol/L) versus low (<82.7 nmol/L)
group. (C) The risk of the first infection
episode until age 3years according to a
combination of prenatal high-dose vitamin
D intervention and 25(OH)D levels at

age 6 months episode illustrated in a
Kaplan-Meier plot. The hazard ratio is the
adjusted analysis of high-dose vitamin D
and high levels of age 6 months 25(0OH)

D levels (Vitamin D and High) versus
standard-dose vitamin D and low levels of
age 6 months 25(OH)D levels (Placebo and
Low) and risk of pneumonia episodes.
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TABLE 1 Risk of infection episode until age 3years according to 25(OH)D high versus low groups at age 6 months, and according to prenatal vitamin D intervention groups in combination

with 25(OH)D high versus low groups at age 6 months from a Cox regression model and Quasi-Poisson regression model. High (>82.7 nmol/L) versus low (<82.7 nmol/L) group.

Adjusted incidence rate ratio (95% Cl)
Vitamin D&High versus Placebo&Low

Adjusted hazard ratio (95% Cl) Vitamin
D&High versus Placebo&Low 25(0H)D

Adjusted hazard ratio (95% Cl)

high versus low 25(0OH)D group

(n=516)

p-value

=516)

25(OH)D group (n

p-value

=516)

group (n

p-value

Infection type

.80
.02

0.35-0.90
0.54-1.41

.57
.98
.64
13

.37
.01
48

72

0.70-1.14)
0.37-0.88)
0.54-1.34)
0.72-1.26)
0.94-1.75)

0.57
0.87
1.00
1.08
0.88

0.89
0.57
0.85
0.95
1.28
0.86

95

0.84-1.20)
0.50-0.92)
0.61-1.25)
0.75-1.13)
0.87-1.38)
0.79-1.15)

.01

46

1.00
0.68
0.87
0.92
1.10
0.95

Cold

Pneumonia

Tonsillitis

0.79-1.28

0.79-1.48

0.75-1.04

41

A1

A3

.23

0.66-1.10)

.61

Gastric infections

Acute otitis media

Fever

and cathelicidin in the defense against pathogens, strengthening the
airway epithelium and inducing mucociliary clearance that suggests
a protective role of vitamin D against early airway infections sup-
ported by the findings from this study. Furthermore, vitamin D has
been shown to upregulate the airway immune profile and change the
airway microbiota in young children.®
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