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WHAT'S KNOWN ON THIS SUBJECT: Vitamin D levels in the
general population have decreased considerably over the past
decade. The implications of maternal vitamin D insufficiency
during pregnancy for offspring neurocognitive development |
remain unclear. |

WHAT THIS STUDY ADDS: Studying a large sample and using
a prospective longitudinal design, this study demonstrates a link
between maternal vitamin D insufficiency during pregnancy and
offspring language impairment, There was no association with
childhood behavioral or emational problems.

,/

ellﬂ

OBJECTIVE: To determine the association between maternal serum

25{0H)-vitamin [ concentrations during a critical window of fetal

neurodevelopment and behavioral, emotional, and language outcomes

of offspring.
METHODS: Serum 25(0H)-vitamin D concentrations of 743 Caucasian
women in Perth, Western Australia (32°8) were measured at 18 weeks

pregnancy and grouped into quartiles. Offspring behavior was measured

with the Child Behavior Checklist at 2, 5, 8, 10, 14, and 17 years of age
(n range = 412-652). Receptive landuage was assessed with the
Peabody Picture Vocabulary Test—Revised at ages 5 (n = 534) and
10 (n = 474) years. Raw scores were converted to standardized scores,
incorporating cutoffs for clinically significant levels of difficulty.

RESULYS: f analyses revealed no significant associations between
maternal 25(0H)-vitamin D serum guartiles and offspring behavioral/
emotional problems at any age. In contrast, there were significant

linear trends between quartiles of maternal vitamin D levels and language

impairment aL 5 and 10 years of age. Multivariate regression analyses,
incorporating & range of confounding variables, found that the risk of
women with vitamin D insufficiency (=48 nmol/L) during pregnancy

having a child with clinically significant language dilficulties was

increased close lo twofold compared with women with witamin D

levels =70 nmaol/L.
COMCLUSIONS: Maternal vitamin [ insufficiency during pregnancy is

significantly associaled with offspring language impairment, Maternal
vitamin D supplementation during pregnancy may reduce the risk of
developmental language difficulties among their children, Pediatrics
2012;128:485-183
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Figure 1 data format changed and notes added by Rep.
Seaton From Whitehouse, A. (2012) Maternal Serum
Vitamin D Levels during pregnancy and offspring
neurocognitive development. Pediatrics 485-493

Mild

- Moderate-Severe

Age 5

Age 10 Age 5 Age 10 Age 5 Age 10

Age 5 Age 10

Quartile 1 Quartile 2 Quartile 3

(15-46 nmol/L)

(47-59 nmol/L) (60-71 nmol/L)

Quartile 4

(72-154 nmol/L)

L

(6-18 ng/ml)

(19 - 23 ng/ml) (24 — 28 ng/ml)

(29 — 61 ng/ml)

Maternal 25(OH)-vitamin D concentration during pregnancy
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Circulating 25-Hydroxyvitamin D3 in Pregnancy and
Infant Neuropsychological Development

WH ON THIS SUBJECT: Adequate vitamin [ status in
Guxens, MD, MPH, FhD 222 Sabrina Llap, M5c, PR mathers during pregnancy may influence the health status of |
Clara L Rodriguez-Barnal, DOS, MPHS Adoning Tarddn, offspring later in life, G 18 evidence based on animal studies
MO, PR lsolina Riafo, M0, PRl Jesds barluzes, MSc, - is linking vitamin D to brain development and functioning, but
PROE Nerea Lertsundi, MSc™ Mercedes Espada, Phj | studies in humans are lacking.

Agueda Rodriguez, MD and Jordi Sunyer, MD, PRD =+ on
behalf of the INMA Project

AUTHORS: Eva Morales, MO, PhD, MPH2%* Manica

WHAT THIS STUDY ADDS: This large-scale prospective pregnancy cohort
study examines the association between maternal circulating
F5-hydrogyvitamin Dy concentrations in pregnancy and offspring
neuropsychological developmert, Higher circulating concentration of
Frhydroyatarmin Dy in pregnancy was associated with improved

in Ervironmen

¥ (CREALL
seareh institute
ogia p e

mental and psychomotor development i infants. I
| A
) Gablarna vasca, | o
Subdirecoidn de Guipezcod, Fuskodi, Spain |
Al St de oy 2 Euskadi (BODONDSTM), :
Egpchalogy University of Basque i oy
i Chemis Public Healn | &_ﬁ
| N . . . e
ik, Hos) ] | OBJECTIVE: To investigate whether circulating 25-hydroxyvitamin D
ipau Fabra - A | [25(0H) D, CONCENTTANGN 1N Pregnancy & associaied Wil neuropsy-
WSS chological development in infants

child development, cognition, infancy, intelligence, vitamin D

METHODS: The Spanish population-based cohort study INfancia y Medio

EREVILTMING
:Ejh.,_tr,l,”r\“ cé Imtervals Ambiente Project recruited pregnant women during the first trimester |
P—ifractional polynomial of pregnancy belween November 2003 and February 2008 Completed
ZH0HIDy—25hydroxpitarmin Dy data on 1820 mother-infant pairs were used. Maternal plasma 25(0HD;
“Drs Morales and Guxens contributied equally to this work concentration was measured by high-perfarmance liguid chromatography

Dr Bunyer had full ccess to all of the data in the study and takes in pregnancy (mean 135221 weeks of gestation). Offspring mental and
responzitiiity for e integrty of the dara ! psychomator scores were assessed by trained psychologists at age 14
analysis; Ors Morales, Gugens, Sunyer for - ——— — - -

oncept and desigr: Ors Gusens, Llog, Tardsn, lbaruzea maonths (range, 11-23) by using the Bayley Scales of Infant Development,
Espada, and Sunyer were responsinle for aoopuisdion of date Ors FTeeffcients with 9% confidence intarvals (Cls) of mental and psychomitor
Morales and Guxens were responsizhe for drafting of tha scores associated with continuous or categorical concentrations of maternal
UETTES: rs Liog, Aodrgy al, Tardir e i 1 .
Lertxundi, Espada, Radriguez, and Sunyer were ras plasma 25(0HID; were calculated by using linear regression analysis
Critical revision of the rman L for important intelizctual RESULTS: The median plasma value of 25(0H)D; in pregnancy was 256

or Guxens was responsile for stafistical an
DOrs Ibariuzea, Tarodn, and Sunyer abtained funding

comiens;

ngfml (interguartile range, 21.8-37.3). A positive linear relationship
was found between circulating concentrations of maternal 25{0HID;g
concertrations in pregnancy and mental and psychomotor Scores in
the offspring. After adjustment far potential confounders, infants of
mothers with 25(0HI0; concentrations in pregnancy =30 ng/ml
MD, PrD, MPH, Centre | apauwed higher mental score (8 = 260; 85% Cl 0.63-4.56) and higher

www pediatrics.or

dei: 11532 peds. 201 1-3285

Accapted for publicatsan May 1€

Ardress correspongencs to Fva Morsles

for Research in Envieormental Epideminiogy (CREALY, Par: - - . ) .
Recirea Biamatica de Barcelonz. ~|ﬂu:-ucr 28 05003 psychometor score (3 = 232, 95% G 0.36-4.28) in comparison with
Barcalona, Catalonia, Spain. Errail: emorales] @erealcat those of mothers with 25(0H1 0y concentrations <<20 ngfm

COMCLUSIONS: Higher circulating concentration of maternal 25(0H)05
in pregnancy was associated with improved mental and psychomator

- aevelopment in infants. Pediatrics 2012,130:0915-e320
{Cantineed ar kst page! -
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TABLE 1 Characteristics of Participants According to Maternal Circulating 25(0H) D3
Concentrations in Pregnancy

Serum 25(0H)Dz Concentration P Value
Trend
<20 ng/mL 20—-30 ng/mL =30 ng/mL
(n = 356) (n = 574) (n = 890)
Area of study
Valencia (39°N latitude) 20.2 296 37.2 =.001
Sabadell (41°N latitude) 30.3 23.2 26.4
Gipuzkoa (42°N latitude) 247 27.2 23.4
Asturias (43°N latitude) 247 o 13.0
Child’s gender (male) 51.1 48.8 722
Birth weight, g 3300 (435) | }30 ng!ml— )2 (419) 685
Materna’ -~ e R ; L2 (4.0) 004
Parity (n = 830) 44 3 053
Mater 7.4 460
Parer
¥ Area of study o 037
§ Valencia (39°N latitude) =————— 372 20
Mater &) ' ﬁ
S Sabadell (41°N latitude) 26.4 o3 j—
1 Gipuzkoa (42°N latitude) =2 23 4 594
Matée} Asturias (43°N latitude) =———2> 13.0
Norn. S— 75.6 086
Overweigh Qo e 1 16.6
Obese ‘Ei Alaska (53° to 71° N latitude) ]H @ 7.8
Smoking at t - 13.9 022
Alcohol during pregnancy (yes) 18.0 164 224 013

HB 90 Supportimplications,9-1¢

Values are percentages for categorical variables and mean (SD) for continuous variables.
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A positive hinear relationship was fownd
betvween circulatimng concentrations of
rmatermnal Z250(0HXIDz im pregnancy and
both mental (Fig 34A) and psychomotor
(Fig aSB) development =scores i the
ocffsprimg. In multivariable models, eack:
10 ngdmbl imncrease in Z2500H)Dx N praeg-
nancy resulted in up to 079 and O.88
points increasese in mental and psycho-
motor development scores imn offspring,
respaectively {(Tabxle 2. Inthe basic moadel
weith adjustment for area of study,
fants of mothers with Z25(0HDy comn-
centrations =30 ng'mL showed an
advantage of 3,17 and 242 points in the
meantal and psychomotor scores, e
spectively, i comparison with those of
mothers with Z5(0H)D: concentrations
=20 ng’mL {model 1) [(Tabhle 27 Althowgh
atternuated, these associations remainad
significarnt after adjustment for potermtial
confounders including childs gendar,
birth weaight, matermnal country of ori-
girn. maternal age, parental socioeco-
nomic status, Matermnal education lewvel,

ir-

DISCUHSSEDRM

o our knowledge this is one of the Airst

large-scale prospechtive pregnancy Co-

hort studies to examine the association

between maternal circulaiing 2500H) 05

——

Cconcentrations N pregnancy and o

sprimg neuropsychological developrment
o ointancy. Higher comncentrations of cir-

culating 253(0HIDs in pregrhnancy wers as-
sociated with improvesd  mental and
psychomotor scores. Infants of mothers

wwithy 2500H) 0 concaentrations =30 mg/mL

rtclinically conmnsidered as optimal lew-
els) showed an advantage of 2.6 amnd 2.3
poirmnts im omental and psychomotor

2

scores, raespectively, Im Companrisor
with those of mothers with 25(0H)Ds
concentrations 20 ng/mL {(considerad
as deficient levels). The association
remained siigEmficamnt after adjusting for
a wide ranmnges of potential confoundings
and intermediate Tactors.

Themain strengths ofthis study include
its population-based prospective de-
s=gn and farge sample size as well as

prarilty,. matermnal prepregrnancy B, and examination of the associatiomns with
= 4| T
. T
= |
= wmp
=
S = -
=i
= ﬁJ
=
=
==
=
T T T L] T T T L] T T ]
S Fen Rl v PSS NiE ol ST, ] f===1=] Ot Pelzzas e
LS Pty
FEOQEERE 7
Fitted sinusondal model for observed matermai circulatimng concentration of Z500HY D superimpoaosaed o

plot of observed momthly mean and 25% Cl values for 250HD:; concentratiomn among 2112 participants

irs the IHEAS Project

FEDIATRICS Yaolurmse 150, Murmbesr 4, dotober 20002
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High Prevalence of Vitamin D Insufficiency in
Black and White Pregnant Women Residing in
the Northern United States and Their Neonates’

Lisa M. Dodn;lr,:_" Hyagriv M. Simhan,
and James M. Roberts®™

4 Robert W, Powers,™* Michael P. Frank,® Emily Cooperstein,®

*Deparmment of Epidemiology, University of Pittsburgh Graduate School of Public Health, Pistshusgh, PA 15261; “Department of
Qhstetrics, cology, and Repraductive Sctences, University of Flwsburgh School of Medicine, Pinsburgh, PA 15213;
and "Magee-Women's Research Institute, Pirtsburgh, PA 15213

Abstract
In uterg ar early-life vitamin D deficiency is essociated with skeletal problems, type 1 diabetes, and schizophrania, but the

armin O daficiency in U.S. pregnant woman is unexplored, We sought 1o assess vitamin D status of

prevalance of |

pregnant women end their neonstes residing in Pittsburgh by rece and season. Serum 25-hydraxywitamin D (25(0HID) was

measurad at 4-21 wk gestation and gredelivery in 200 white and 200 black pragnant women and in cord blood of their
necnaies. Over 90% of women used prenatsl vitaming, Women and neonates were classifizd as vitamin D ceficient
[ZE(0H] D =37.5 nmal/Ll, insufficent [25(0H)D 37 5-80 nmallL], or sufficient [25(0H)0 > 80 nmol/L]. At delivery, witarmin
D deficiency and insufficiency cocurred in 29.2% and 54.1% of black women and 46.6% and 46.8% black neonates

resnact

. Five percent and 42.1% of white women and 9.7 % and 56.4% of white necnates were vitarmin D deficient

and insufficient, respactively. Resulis were similar at <22 wk gestation. After adjustment for prepregnancy BMI and

periconceptional multivitarmin wse, bleck women had & smaller mean increase in maternal 2510HID compared with white
weorman frem winter 1 summer (16.0 £ 3.3 amol/L vs. 23.2 £ 3.7 nrmalfL} and from speing to summer {13.2 = 3.0 amalfiL
wE, 27,6 = 4.7 nmolLHP < 0.01), These resufts suggest that bleck &nd white pregnant women and neonates residing in
tha nartharn US ara at high risk of vitamin D insufficiency, aven when maothers are compliant with prenatal vitamins.

JN THE JOURNAL OF NUTRITION

Higher-dose supplementation is needed to improve matermnial and necngtal vitermin D nutriture,

J. Wutr, 137: 447452, 2007,

Introduction

Rickets, once thought to have been nearly eradicated in the
United States in the 19305 (1), has again become a major public
health problem. Several reports have been published describing
recent cases of rickets in infants, most of whom were black and
exclusively breastfed (2-5). The reemergence of rickets is thought
to be due to an epidemic of vitamin Id deficiency in mothers and
children (6). A newborn's vitamin I} stores are completely reliant
on vitamin D from the mother (7). Wot surprisingly, poor ma-
ternal vitamin I3 starus during pregnancy is a major risk factor for
infant rickers (8-10).

In addition to causing poor global mineralization of the
skeleton, vitamin D deficiency has implications for numerous
other nonskeletal health outcomes. In utero or early life viramin
D deficiency has been linked to an increased risk of type 1 dia-
betes (11), asthma (12}, and schizophrenia (13,14). Fascinating
new data also show that vitamin D regulates placental develop-
ment and function {15), which suggests that maternal vitamin I

T Supported by NIH grarts PPG 2P01 HOA0367 and SMO1 RRODOGS. Dr. Bodnar
wias supportad by MIH grant K01 MHOT4082. Dr, § ran was supported by NiH
grants A0 HDO41863 and RO HDOS273%. The authors do mot dedlare any
o of interest.

* To wham correspondence should be addrassad. E-mail: bodnar@ade. pitt adu

0022-3166/07 $2.00 & 2007 Armer
Y o

Sochkty Tof Nutfiten
& Intial

status may be associated with adverse outcomes of pregnancy,
such as miscarriage, preeclampsia, and preterm birth.

The mest important source of vitamin I is the skin's synthesis
of the vitamin from UV B solar radiation (16). Any process
that reduces UV B photons from entering the epidermis will
diminish cholecalciferol (vitamin D-3) production, The skin Eif'
ment melanin absorbs UV B photons and can reduce vitamin

3 synthesis by =%0% (17). Consequently, African Americans
are at hig of vitamin D deficiency. The most recent data
from the Natipnal Health and Mutrition Examination Survey
[1988-1994) indicated that vitamin D deficiency [25-hydroxy-
wvitamin D [25(0OH)DY] =37.5 nmol/L] was prevalent in 42% of black
childbearing-aged women and only 4% of white childbearing-

aged women residing throughout the United States (18). Viramin

I status 15 also worsened in winter months {November through

March), when, at latitudes above 37°, less UV B radiation reaches

the earth and little or no vitamin D can be synthesized in the skin

nlatad 77 Santarmbar R

(16,19}, Indeed, vitamin I dehciency in 1.5, childhe:l:‘ing—zgcd
women was more than 3 times as common in winter than sum-
mer in both blacks and whites (18],

Despite the striking racial disparity in vitamin D deficiency
and the strong influence of season, there are few recent inves-
tigations into the vitamin D status of US. black and whire
pregnant women and their neonates throughout the year. Given

=1

1 accaoted 3 Nowembae 20

ZL0Z ' egwans( vo jsenb &g Biocuopnu ul woy pRPECIUMEO

¥
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TABLE 2 Vitamin D status of white and black pregnant women

and their neonates’

Biack women,
n = 200

VWhite women,
n = 200

4-21 wk gestation
Serum 25(0H)D.? nmoi/L

Vitamin D status, %
Deficient: 25(0H}D <<37.5 nmol/L
~Insufficient: 25(0H)}D 37.5—80 nmol/L
Sufficient: 25(0OH)D =80 nmal/L

37—42 wk gestation
Serum 25(0H)D, nmol/L

Vitamin D status, %
Deficient. 25(0H)D <<37.5 nmol/L
Insufficient: 25(CH)D 37.5—80 nmol/L
Sufficient: 25(0H)D =80 nmol/L

Cord blood
Serum 25(0H)D, nmol/L
Vitamin D status, %
(’mDeficient: 25(CH)D <37.5 nmol/L
Insufficient: 25(0CH}D 37.5-80 nmal/L

Sufficient: 25(0H)D =80 nmol/L

73.1 (69.4, 76.9)

40.2 (37.9, 42.7)*
237

2 U

60.3

37.3 a1

a5 17

80.4 (76.0, 85.1) 49.4 (46.1, 52.9)*

g3 7

53.8 16.7

67.4 (63.8, 71.3) 39.0 (36.3, 41.8)*

qzcj%

7.6

1 Values are geometric means [95%CIl] or %.
0.001 {student’'s t test}; **different from white women, P << 0.001 {(chi-square test).
2 Log-transformed to ensure normality.

*Different from white women, P <<

HB supportimplications,12-1¢
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Aurch Dis Child. 20132 Jan 8_[Epub ashesd of print]

Witamin D status of exclusively breastfed infants aged 2-3 months.

wWrall TR, Grant T, Jones .

Source: Discipline of Mutrtion, Faculty of Medical and Health Sciences, University of Auckland,
Auckland, Mew Zealand.

Abstract

BACKGROUND: MNew FZealand im 2008 adopted WHIO policy which recommends that all
mfamts are exmclustvely breast fed until & menths of age. The bensfits of this policy for the mfant
are undisputed; howewver, this policy has the potential to adversely mmpact on mfant vitamm I
stztins. A number of countries now recommend that 2]l breastfed mfants receirve daily witamim 1D
supplementztion of 400 ILT to prevent rickets. INew Feazland has no policy on the witamim D
supplementation of low-risk’ breastfed mfants. There zre no datz on the witamin D statas of
exclusively breastfed mfamts m the first few months of life m MNew Zealand.

ATM: To describe sermam 25-hydroxy-vitamim D (2500H)D ) concentrations m exclusirely
breastfed mfamts aged 2-3 months.

DESIHGNAJJETHOD S :: Hezlthy term exclusrvely breastied mfants whoe wers recervimg no
witamin D) supplements were enrolled over 2 15-month peried. A capillasy blood sampls was
obtaimed from each mfant Sernum 2500 was measured using isotope-dilution ligued
chromatographyw-tandem mass spectrometry.

RESULTS: 24 infants were enrolled {mean age 10 weseks). MMadian 2500H)D concentration was
33 nmoll (IOF 14-100 nmol 1y, 23 (24724 mfants had sermum 23500H)D concentration =275
nmoll. Infants enrelled durmg wmter had 2 median (TOQE) 25(0H)ID serum concsntration of 21
nmoll (14 3173, Infants enrelled durimg summer had 2 median (TOQFE) 2500H)ID concentration of
75 nmeld (535 1000 (Cwinter 33 summer, pro0o 00 ).

CONCLUSIONS: Vitemin D deficiency is prevalent m exclusively breastfed mfants m New
Feglamd., Vitaminm D supplementztion should be considered as paart of New Fezland’s child heslth
policy.

PRMIC: 232034 28[PubMead - a=s supplied by publisher]

Witaman D lewels of infants conwerted from nmoll to the 1TTS
comunen measurement for blood seram concentrations, ng/mil:
-Entire studs-
hviedian =212 ng/mil
424 of infants: << 11 ng/mil
-Infants enrolled in wrinter:
hledian = 8.4 ng/mil
Highes=st lewel = 12 4 ng/mil
-Infants enrclled in =ummer:
hledian =30 ng/ml

Comversion noiEs by the office of FepressenEtive S=sbon
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VITAMIN D AND SUICIDE RISK FACTORS

Helen A. Smith I, Muhammad M. Tariq”z,
Baharak Khabazghazvini’, Dipika Vaswani’,

Aamar Sleemi’ and Teodor T. Postolache™"?
'"Mood and Anxiety Program, Department of Psychiatry,
University of Maryland School of Medicine, Baltimore, Maryland
St Elizabeth’s Hospital Residency Training Program, Washington DC,
United States of America

Abstract

Low vitamin D levels are negatively associated with certain prosuicidal factors such as
exacerbation of depression, anxiety, psychosis, and certain medical conditions. Therefore, we
hypothesize that they may also be associated with completed suicides. In particular. lower
vitamin [J levels at the end of winter, secondary to the lower vitamin D production in the skin,
{as a result to reduced skin surface exposure as well as reduced duraticn of exposure, an after
effect of uncomfortably low heat index and lower solar radiation). In preparation to test this
hypothesis in future research, we now briefly review the existent literature on vitamin D, its
deficiency and its reported association with certain risk factors for suicide.

Introduction

Suicide is the 10th leading cause of death worldwide and the second leading cause of

death in adolescents and adults ages 15-35 years (1-3). Suicide attempts are 2 to 3 times more
likely than fatal completions (4). Approximately 90% of individuals who die by suicide are
diagnosable with a psychiatric illness. About 9.5% of the United States population suffers
from a mood disorder including 6.7% suffering from major depressive disorder, 18.1%
diagnosed with an anxiety disorder and 1.1% with a psychotic disorder expressed by
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Vitamin D news
Research reveals link between low vitamin D and military suicide
07 January 2013

Research published this past week is the first to report that low vitamin D levels are associated with an
increased risk for suicide in US military personnel.

John C. Umhau, MD, and colleagues in Bethesda, Maryland conducted a prospective, case-control study
using serum samples stored in the Department of Defense Serum Repository. The researchers matched
495 verified suicide cases to 495 controls by rank, age and sex.

The researchers found that more than 30% of all participants had vitamin D levels below 20 ng/ml. The
subjects with the lowest vitamin D status (<15.5 ng/ml) had the highest risk of suicide, while
participants with higher 25(0OH)D status showed a decreased risk. The authors conclude,

“Future studies could determine if additional sunlight exposure and vitamin D supplementation might
reduce suicide by increasing 25(0H) D levels.”

Source:

Umhau JC, et al. Low vitamin D status and suicide: A case-control study of active duty military service
members. PLOS ONE. Jan 2013.
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Is low vitamin D linked to military suicide?
Posted on January 10, 2013 by John Cannell, MD

The authors studied 495 cases of suicide among active duty military personnel who had their blood drawn within 2
years of their suicide. They compared them to 495 matched cases controls.

Umhau JC et al. Low Vitamin D Status and Suicide: A Case-Control Study of Active Duty Military Service Members. Plos
One

More than 30% of the soldiers had vitamin D levels lower than 20 ng/ml, even in the summer. When sampled in the
winter, more than 60% of the soldiers had levels less than 20 ng/ml. They then grouped the soldiers in octiles; in other
words, they divided the soldiers into 8 equal groups by grouping them according to vitamin D levels. They found that
soldiers with the lowest levels of vitamin D were twice as likely to complete suicide as were soldiers with higher
levels.

The authors made the following points in their paper:

Sunlight may exert benefits over and above that of making vitamin D. For instance, sunlight is involved in melatonin
physiology and melatonin can affect mood.

Low vitamin D status has recently been connected with, low cognitive performance, psychotic-like symptoms, and
depression.

A depressive episode does not always precede suicide. The development of suicidal thoughts can be sudden and occur
within 10 minutes of a suicide attempt. Impulsivity plays a major role in military suicides.

Low serotonin occurs during the winter; and as most know, serotonin is popularly thought to be central to feelings of
happiness. This fact may confound the relationship between vitamin D levels and risk of suicide.

A recent study found the vitamin D levels of soldiers in basic training in South Carolina fell at the end of 8 weeks of basic
training due to the heavy clothing worn by soldiers.

Dr. Umhau and colleagues concluded,

“Studies are urgently needed to develop an appropriate strategy to insure that service members do not suffer the ill
effects of a preventable deficiency of vitamin D.”

We agree but would add that the military should take immediate steps to treat vitamin D deficiency that is rampant
among their soldiers.
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Research

Vitamin D3 supplementation in patients
with frequent respiratory tract
infections: a randomised and
double-blind intervention study

Peter Bergman,'** Anna-Carin Norlin,®* Susanne Hansen,?
Rokeya Sultana Rekha,® Birgitta Agerberth,® Linda Bjérkhem-Bergman,®
Lena Ekstrdm.® Jonatan D Lindh.® Jan Andersson®

ABSTRACT

Background: Low serum levels of 25-hyd rozxyvitamin
[0 are associated with an incregsed rsk of respiratory
tract infections (RTIs). Clinical trials with vitamin Dy
apgainst various infections have been carried out but
data are o far not conclusive. Thus, there is a need for
additional randomised controlled trials of effects of
vitamin Dy on infections.

Objective: To investigate if supplementation with
vitamin Da could reduce infectious symptoms and
antibiotic consumption among patients with antibody
deficiency or frequent RTls.

Design: A double-blind mndomised controlled trial
Setting: Karolinska University Hospital, Huddinge.
Participants: 140 patients with antibody deficiency
(selective loA subclass deficiency, lgG subclass
deficiency, common variable immune digorder) and
patients with increased susceptibility to RTls

(>4 bacterial RTlsfvear) but without immur |
diagnosis.

Intervention: Vitamin D5 (4000 IU) or placebo was
ghven daily for 1 year.

Primary and secondary outcome measures: The
primary endpoint was an infectious score based on five
parmeters: symptoms from respiratory tract, ears and
sinuses, malaise and antibiotic consumption.
Secondary endpoints were serum levels of
25-hydroxcyvitamin Dy, microbiological findings and
levels of antimicrobial peptides (LL-37, HNF1-3) in
nasal fluid.

Results: The overall infectious score was significantly
reduced for patients allocated to the vitamin D group
(202 points) compared with the placebo group

(249 points; adjusted relative score 0.771, 95% Cl
0.604 to 0.985, p=0.04).

Limitations: A single study centre, small sample size
and a selected group of paients. The sample size
calculation was performed using p=0.02 as the
significance level whereas the primary and secondary

anfdnndnte warms anabead nelna tha comaantanal

Article focus

= Recent evidence sugpests that witamin Dy has
potent extraskeletal effects, such as suppression
of inflammation and strengthening of mucosal
immunity by induction of antimicrobial peptides.

w Data from observational studies sugoest that low
levels of 25-hydroxyvitamin Dy are associated with
an increased risk of respiraory tract infections,

w Results from a limited number of randomised
controlled trials an the protective role of vitamin
D5 against respiratory tract infections are incon-
clusive and thus additional gudies are waranted.

Intervention: Vitamin D5 (4000 IU) or placebo was

given daily for 1 year.

= [he main conclusion is that vitamin Dy supple-
mentation reduces symptoms and antibiotic con-
sumption among patients with an  increased
frequency of respiratory tract infections. Thus,
vitamin Dy supplementation may be an alternative
strategy to reduce antibiotic use among patients
with recurrent respiratory tract infections.

Strengths and limitations of this study

w A high daily dose of vitamin D5 was used, the
study time was a full year covering all seasons
and patients with an increased frequency of
respiratory tract infections were studied.

w A single study centre, small sample size (n=140)
and a selected group of patients.

INTRODUCTION
Vitamin D was discovered when it was noted

[h.l[ rac hl[ll lhlll‘ll'l'l'l WETre l['l'lpll'lF'\-l'l'l h'\- l'.\pllF‘r
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Vitamin D3 tract infectio

pplementation and respirat

but a reduction of § aureus and fungal species that often ll‘"’thm affiliations

colonise the airways was observed. This could be Department of Laborinry Medicing, Clinical Microbio
’ Institutet, Stockholm, Sweden

“Clinical Immunology, |mmunodeficiency Unit, Karolinska University Hospital,

y, Karolinska

explained by specific effects by vitamin Dy on immunity
against § auwrews. In fact, vitamin Dy induces human
frdefensin-2 (HBD-2) with bactericidal acriviry against
§ aurens.™ A recent study showed that low vitamin D,

er for Infectious Medicing (CIM), Karolinska

Institutet, St
“Department of Labo m: ry Medicing, Clinical Immunalogy, Karlinska
Institutet, St

levels were associated with an increased risk of h\'u'lj." color
nised by this bacterium.™ Further, vitamin Dy affects
Iy inst C albicans, which indicates direct effects
of vitamin Dy on human immmunity 51 Alternatively, it is “D"parlrr‘m of Laboraiory Medicing, Clinical Pharmac ok
possible that vitamin Dy may have prevented symptomatic Institutet, Stockholm, Sweden

viral infections, which prompted patients to leave a bac
terial sample from the airways. Interestingly. there is both WIoie the pap

mechanistic and clinic .1[ Lullt nce that vitamin Dy can WIOE the pap
interpret

mistry and Biophysics, Karolinska Insfituiet,

Kanlinska

1
wrevent viral infections,” although we did not address
F 5

this in the current study. interpreted data, wrote the paper. LE analysed and interpreted data.

Notably, we observed a prominent increase in the JL analysed and inerpreted data, wrote the paper. JA
serum  concentration of 25-hydroxyvitamin Da, which interpreted data, wrote the paper.
indicated good compliance and tolerability of the smdy F1.|nn|nng The study was supported by grants from Swedish Research Coundl

In fact, there was a tend wwards adverse events ts 2009-2950 (JA) and 2010-419

wedish Hnn and Lung foundat

(BA). Strategic Research Foundation
, Karolinska Institutet, Stockholm
Ha nus Berguall and Ake Wib

reported more often in the placebo group, sug
gesting  that vitamin Dy possibly could be efficient

against other diseases, but this observation requires

further studies. No clinically relevant changes of blood 1|1 - Fl -
chemistry (caleium, phosphate, albumin or creatine) | ln summary, we lmmfl that supplementation with
were ohserved. Despite few adverse events amd |1Lj."|1 tol P
exability, 16 exclusions occurred during the sudy year. 8 Vitamin Ds reduced the total infectious score with 47
The main reascon was pllrhltnh L(s) .‘u|.|1t re tl'u g L m £ ’ ¥ C or
col and 6/16 patients dropped out of the . f points per patient (23% reduction in the adjusted ana-
few weeks. The rest failed w send s dul ot %
leave bload for monito P rameters or did  #| Iysis) flurmg the study year. The observed reduction was
not take the study drug. One patient was excluded based e =
on symptoms that could be atributed to vitamin Dy
(facial paraesthesia). However. this patient was later con
firmed to have been allocated o placebo. FIEFEFIENCES
In summary, we found that -.upplt'mt'n[.lllLm with Hass AF, Unger LJ, Pappanheimar AM Exparimental rickst
vitamin Dy reduced the wral infectdous score with 47 Il The :":"ann:“ rickets in rats by exposure to sunfight
points per patgent (23% reduction in the adjusted ana 2. Holick MF, ,‘aé_Ldu;hthA Clark MB, &t al. Phatosynthesis of
l_\-.L-. ) dur x the ﬁ[lll'l_\ year. The observed reduction was previtamin D3 in human skin and the physiologk nsaquencas.
lower than the assumed reduction of 70 points per a. N E J M 2007:357 266-81.
pacent ( pl'l'l‘lt'ﬁlll't‘l assumption: 210 poins==140 points; 4. Hansdotiir 5, Monick MM. Vitamin D effects
a reduction of 30%) that formed the basis for the power 5. :_T:m:bnn’:‘jkal lf.dm}-to.'rnzm 1,86
caleulation. However, despite the predefined level of a 2011:7-337-45.
reduction of infections score by 30% as a clinically mean 6. Gibney KB, MacCrey

ingful effect. we helieve that effects lower than this also
could be relevant for the individual patient. We base this

; on the fact that a reduction of 47 points points). In addition, our letd indicate that vitamin D

per patient can be translated into 47 days with co 4

(47 poines), 23days with car and sinus agliys supplementation reduces the odds of taking antibiotics
mubiotcs 05=5 1 by approximately 60% in patients with frequent respira-

(23x2=46 points) or 9days witl
our data indicate thar vitamin Dy

symptoms together with malaise)
supplementation reduces the odds of uking andbiodcs | tory tract infections. Thus, supplementation with vitamin

line of reasonir

points). In additon
by approximartely 60% in patients with frequent respira

tory tract infections. Thus, supplementation with vitamin
l):._ llFllll‘l pl'l!\-ll‘ll' a Illﬂl'l '\[I'.I[l':,Q- [{a] I'l'l'llll < .lllllhllF[ll nse 1.

mmune modulslory reatment

) r 15 ~ ) of trinitrobenz=na sulionic with calcitriol is associated with
among high consumers and indirectly prevent the emer a change of a T helper (Th) 1/Th17 10 a Th2 and ragulatory T oel
g l'pu‘ll'mu of bacterial resistance. profile. J Phamacol Ejgiv Ther 2008 324:23-33.

r0-3.
C, Sartory MA, Zahn N, &t
i d ¢
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