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Pregnancy Problems in the UAE with
Advanced Age

e There were a total of 888 patients. 699/888 (78.7%) were
aged between 20 and 34 years and 189 (21.3%) were
aged 35 years and above. Advanced maternal age was
significantly associated with a higher incidence of type Il
diabetes mellitus (p = 0001), hypothyroidism (p = 0.02),
history of miscarriages (p = 0.0001), GDM (p = 0.0001),
placenta previa p = 0.04, induction of labor (p = 0.04),
and Cesarean section (p = 0.009).

e Alshami HA, et al. Arch Gynecol Obstet. 2011
Nov;284(5):1113-6.



Audit of pregnancies complicated by
diabetes - 1

e In the year 1996-1997, with selective screening,
the rates of diabetes in the different ethnic
groups were: UAE (4.4%), Peninsula Arabs
(4.0%), Chami Arabs (4.5%), North African
Arabs (6.7%).

e The rate of diabetes among the different ethnic
groups for the year 2001-2002, with universal
screening, UAE (9.2%), Peninsula Arabs
(8.4%), Chami Arabs (8.2%), North African
Arabs (9.6%).



Audit of pregnancies complicated by
diabetes - 2

e The outcome indicators and their rates in the
years 1996-1997 and 2001-2002 for those with
diabetes were respectively: gestational diabetes,
86.3%, 89.0%; requirement of insulin treatment,
74.3% 82.5%; vaginal delivery, 68.2%, 75.3%;
cesarean section, 30.3%, 19.8%; macrosomia,
22.2%, 6.7%:; intrauterine fetal death, 2.9%,
1.1%; and preterm delivery, 22.5%, 17.5%.

e Ezimokhai M, et al. Ann N Y Acad Sci. 2006
Nov:1084:132-40.



Sunlight and Serum 25(OH)D for Arab
Women

e Vitamin D deficiency is common in Arab women. In a pilot study
we investigated the effect of sun exposure at recommended
levels on the vitamin D status of Arab women. Eight healthy Arab
women of childbearing age consented to expose their face, arms
and hands for 15 minutes per day twice a week for 4 weeks within
the privacy of their courtyard and to avoid changes in dietary
vitamin D intake. Serum 25-hydroxyvitamin D [25(OH)] levels
were measured pre- and post-intervention. Although vitamin D
levels remained sub-optimal median serum 25(0OH)D levels were
significantly higher post-intervention (23.0 nmol/L) than pre-
Intervention (17.6 nmol/L).

e Dawodu A, Kochiyil J, Altaye N. Pilot study of sunlight exposure and
vitamin D status in Arab women of childbearing age. East Mediterr
Health J. 2011 Jul;17(7):570-4.



Risk factors for low vitamin D levels
during pregnancy

o«
e Obesity
e Dark skin

e Covering up with clothes or sunscreen when in
the sun

e No or low vitamin D supplements (Hollis
recommends 4000 1U/d)

e Long-term hospitalization during pregnancy

e Recommendation to limit fish consumption due
to mercury contamination



Vitamin D mechanisms
-

e Calcium absorption and metabolism

e Activation of vitamin D receptors, thereby
regulating expression of hundreds of genes

e Reducing inflammation and viral infections
through effects on cytokine production

e Reducing bacterial infections through
Induction of cathelicidin and defensins

e Effects on cellular differentiation, proliferation
and apoptosis



Genomic and non-genomic responses of
vitamin D receptor binding to 1,25(0OH)2D.
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Shin et al.
Placenta (2010)



Vitamin D effects on pregnancy and
the placenta

e “Production (of 1,25(OH)2D) thus exceeds clearance
and 1,25(0OH)2D levels increase, being two-fold
higher in serum of women in the third trimester of
pregnancy than in non-pregnant or post-partum
women.”

e “Collectively, the data suggest that 1,25(OH)2D aids
Implantation and maintains normal pregnancy,
supports fetal growth through delivery of calcium,
controls secretion of multiple placental hormones,
and limits production of proinflammatory cytokines.”

e Shin et al., Placenta, 2010.



How low vitamin D levels impact
pregnancy outcomes to mother

S
e Primary Cesarean section

Gestational diabetes

Bacterial vaginosis

Influenza-like illness during pregnancy

Pre-eclampsia

Sepsis

Risk of diabetes

e Tooth loss



Primary Cesarean section
-

e 25(OH)D levels were measured at time of birth.

e There was an inverse association with having a cesarean
section and serum 25(OH)D levels. We found that 28% of
women with serum 25(0OH)D less than 37.5 nmol/L had a
cesarean section, compared with only 14% of women
with 25(0OH)D 37.5nmol/L or greater (P = 0.012).

e In multivariable logistic regression analysis controlling for
race, age, education level, insurance status, and alcohol
use, women with 25(OH)D less than 37.5 nmol/L were
almost 4 times as likely to have a cesarean than women
with 25(OH)D 37.5 nmol/L or greater (adjusted odds ratio
3.84; 95% confidence interval 1.71 to 8.62).

e Merewood et al., J Clin Endocrinol Metab. 2009



Primary Cesarean section vs. 25(OH)D
S
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Gestational diabetes and low 25(0OH)D
S

e “Among women who developed GDM, maternal
plasma 25(0OH)D concentrations at an average of 16
weeks of gestation were significantly lower than
controls (60.5 vs. 75.3 nmol/L, P<0.001).

e Approximately 33% of GDM cases, compared with
14% of controls (P<0.001), had maternal plasma
25(OH)D concentrations consistent with a pre-
specified diagnosis of vitamin D deficiency (<50
nmol/L).

e Each 12.5 nmol/L decrease in 25(0OH)D
concentrations was related to a 1.29-fold increase In
GDM risk (OR (95% CI): 1.29 (1.05-1.60)).”

e Zhang et al., PLoS One, 2008



Gestational diabetes and low 25(0OH)D
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Bacterial vaginosis - 1
-

BV appears to be an important cause of
infertility [Mania-Pramanik, 2009].

BV is often associated with preterm delivery
and miscarriage, increasing risks by of 2.4 for
preterm birth, and 6.6 for miscarriage
[Donders, BJOG. 2009].

Mania-Pramanik et al. Int J STD AIDS. 2009 Nov;20(11):778-81.
Donders et al. BJOG. 2009 Sep;116(10):1315-24.



Bacterial vaginosis - 2
-

e The first study reporting a correlation between
serum 25-hydroxyvitamin D [25(OH)D] levels
and prevalence of BV was by Bodnar et al.
[2007]:

- “Prevalence of BV was compared to 25(0OH)D levels
In the first trimester of pregnancy. While an inverse

relation was found between BV and 25(0OH)D for
black women, no correlation was found for white

women.”

— Bodnar et al. J Clin Endocrinol Metab. 2007 Sep;92(9):3517-
22.



Bacterial vaginosis - 3
.

e In a cross-sectional study in the United
States:

e “Vitamin D deficiency was associated with
BV only in pregnhant women (adjusted odds
ratio, 2.87; 95% confidence interval, 1.13-
7.28)."

e Hensel, Am J Obstet Gynecol. 2010



Influenza-like illness during pregnancy
S

e Influenza is largely seasonal due to the
annual cycle of solar UVB and vitamin D
production [Cannell et al., 2006, 2008]

e Two randomized controlled trials found
greatly reduced risk of influenza with 1200-
2000 IU/d vitamin D3 [Aloia and Li-Ng, 2007;
Urashima et al., Am J Clin Nutr. 2010]

e Pregnant women are at particular risk for
Influenza, likely due to lower 25(OH)D levels.



Hyperthermia (fever) during
pregnancy: risk of birth defects

e “An episode of hyperthermia is not
uncommon during pregnancy. The
conseguences depend on the extent of
temperature elevation, its duration, and the
stage of development when it occurs. Mild
exposures during the preimplantation period
and more severe exposures during
embryonic and fetal development often result
In prenatal death and abortion.”



Fever during pregnancy - 2
-

e “Hyperthermia also causes a wide range of
structural and functional defects. The central
nervous system (CNS) is most at risk
probably because it cannot compensate for
the loss of prospective neurons by additional
divisions by the surviving neuroblasts and it
remains at risk at stages throughout pre- and
postnatal life.”



Fever during pregnancy - 3
-

e “In experimental animals the most common defects
are of the neural tube, microphthalmia, cataract, and
micrencephaly, with associated functional and
behavioral problems.

e Defects of craniofacial development including clefts,
the axial and appendicular skeleton, the body wall,
teeth, and heart are also commonly found. Nearly all
these defects have been found in human
epidemiological studies following maternal fever or
hyperthermia during pregnancy.”



Fever during pregnancy - 4
.

e “Suggested future human studies include
problems of CNS function after exposure to
Influenza and fever, including mental

retardation, schizophrenia, autism, and
cerebral palsy.”

e Edwards MJ. Birth Defects Res A Clin Mol
Teratol. 2006.



Pre-eclampsia
.

e “Vitamin D has been suggested to affect the balance between T
helper (Th1l) and (Th2) type cytokines by favouring Th2 domination.
We investigated the association between infant vitamin D
supplementation and later pre-eclampsia, a disorder suggested to be
dominated by Thl response. We used data on 2969 women born in
the Northern Finland Birth Cohort 1966 of whom 68 (2.3%) had pre-
eclampsia in their first pregnancy. Risk of pre-eclampsia was halved
(OR 0.49, 95% confidence interval (Cl) 0.26-0.92) in participants who
had received vitamin D supplementation regularly during the first
year of life and this association was not affected by adjustment” for
numerous factors. “These data suggest that vitamin D intake in

iInfancy may affect long-term programming of the immune response
pattern.”

e Hypponen et al., Eur J Clin Nutr. 2007



Pre-eclampsia vs. 25(OH)D
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Sepsis and vitamin D
.

e “The human cathelicidin LL-37, for example, has
modest direct antimicrobial activity under physiological
conditions, but has been demonstrated to have potent
antiendotoxin activity in animal models, as well as the
ability to resolve certain bacterial infections.

e Human epidemiological studies support the role of
UVB and vitamin D in reducing risk of sepsis.”

e Mookherjee N, Rehaume LM, Hancock RE. Cathelicidins and
functional analogues as antisepsis molecules. Expert Opin Ther
Targets. 2007 Aug;11(8):993-1004.



Diabetes mellitus - 1
7

e Vitamin D and calcium reduce the risk of diabetes.

e A Harvard study indicates that vitamin D and calcium
work together to reduce the risk of T2DM. Those with a
combined dalily intake of > 1200 mg calcium and > 800
International units (IU) vitamin D had a 33% lower risk of
T2DM compared to those with an intake of < 600 mg
calcium and 400 IU vitamin D, respectively [Pittas et al.,
2006].

e Similar results were found in Japan [Kirii et al., 2009] and
Australia [Gagnon et al., 2011], although only vitamin D
was important in Australia.



Diabetes mellitus - 2

e A meta-analysis of incidence of diabetes
mellitus types 2 with respect to highest vs.
lowest serum 25(OH)D gquantile found an
odds ratio of 0.57 (96% CI, 0.48-0.68).

e Parker et al., Maturitas, 2010



Diabetes mellitus — study In
Birmingham

e “Women with Type 2 diabetes have a less satisfactory
pregnancy outcome compared with the general
population. Infants have a two-fold greater risk of
stillbirth, a 2.5-fold greater risk of a perinatal mortality,
a 3.5-fold greater risk of death within the first month
and a six-fold greater risk of death up to 1 year
compared with regional/national figures. They have
an 11 times greater risk of a congenital malformation.
We need to develop better educational and screening
strategies If we are to improve.”

e Dunne, Diabet Med, 2003



Tooth Loss -1
7

e Pregnancy without adequate vitamin D Is
associated with tooth loss by the mother.

e Vitamin D increases calcium absorption from
oral intake, sparing the teeth.

e In addition, vitamin D induces production of
cathelicidin and defensins, which fight caries-
Inducing bacteria.



Teeth — 2 (University of Sheffield, 1928)

e “It Is Interesting to not that even in sections of
teeth in which caries appears to be
completely arrested the dental tubules may
contain micro-organisms. These, however,
are apparently inactive.”

e Mellanby M, Pattison CL. The action of
vitamin D in preventing the spread and
promoting the arrest of caries in children. Brit
Med J. 1928;2,:1079-82.



Overview of fetal/infant problems that
might be related to vitamin D

]
e Premature delivery
e Small for gestational age
e Low birth weight

Rickets

Cardiovascular malformations

Infant heart failure

Neonatal hypocalcemia and seizures



Overview of fetal problems that might
be related to vitamin D - 2

]
e Respiratory infections
® Sepsis
e Craniotabes
e Type 1 diabetes mellitus
e Schizophrenia
e Autism



Premature delivery — Japan
-

e “Mean 25-OHD levels in spring, summer, fall, and
winter were 14.3+£5.1,15.7+6.4,13.7 £ 5.1, and
13.9 + 4.2 ng/ml, respectively.” (35.8, 39.3, 34.3, and
34.8 nmol/L)

e “Mothers with threatened premature delivery had
significantly lower 25-OHD levels (11.2 = 3.2 ng/ml)
than those in mothers with normal delivery
(15.6 £ 5.1 ng/ml).” (28.0 vs. 39.0 nmol/L)

e Shibata, J Bone Miner Metab, 2011



Small-for-gestational age
-

e “After confounder adjustment, there was a U-shaped
relation between serum 25(OH)D and risk of SGA (small-
for-gestational age) among white mothers, with the
lowest risk from 60 to 80 nmol/L. Compared with serum
25(0OH)D 37.5-75 nmol/L, SGA odds ratios (95% CI) for
levels <37.5 and >75 nmol/L were 7.5 (1.8, 31.9) and 2.1
(1.2, 3.8), respectively. There was no relation between
25(0OH)D and SGA risk among black mothers.”

e Comment: the finding for >75 nmol/L Is surprising.

e Bodnar et al., J Nutr, 2010



Cardiovascular malformations — UK
study

e “We found that 474 infants (16%) with cardiovascular
malformations were born at <37 weeks of gestation,
giving an OR for prematurity among infants with a
cardiovascular malformation of 2.4 (95% CI: 2.2-2.7).
More infants were born preterm with diagnoses of
pulmonary atresia with ventricular septal defect
(23%), complete atrioventricular septal defect (22%),
and coarctation of the aorta, tetralogy of Fallot, and
pulmonary valve stenosis (each 20%).”

e Tanner, Pediatrics, 2005



Infant heart faillure — UK study
.

e “A retrospective review from 2000 to 2006 In
southeast England. Sixteen infants (6 Indian
subcontinent, 10 black ethnicity) were identified: All
had been breast fed. Ten presented at the end of the
British winter (February-May).

e Six had a cardiac arrest; three infants died. Eight
were ventilated, two required mechanical circulatory
support and 12 required intravenous inotropic
support. Two were referred for cardiac
transplantation.

e Median (range) of 25(OH)D 18.5 (0-46) nmol/l
(normal range >35) and parathyroid hormone 34.3
(8.9-102) pmol/l (normal range <6.1).”

e Malya et al., Heart, 2005



Respiratory infections - Turkey
-

e “During a one-year period, 305 hospitalized children
(ages between 0 to 3 years) were evaluated for clinical
and biochemical markers of vitamin D deficient rickets
and related factors. Twenty-one of them (6.8%) were
diagnosed as nutritional vitamin D deficiency and
rickets. Most of the children diagnosed were under
one year old (16/21, 76.2%). Fourteen vitamin D
deficient rachitic children were admitted to the hospital
with infectious conditions, and most of them were
respiratory tract infection.”

e Tezer etal., Turk J Pediatr, 2009



Craniotabes - Japan
-

e “RESULTS: Craniotabes was present in 246 (22.0%)
neonates, and the incidence had obvious seasonal
variations, highest in April-May and lowest Iin
November. At 1 month, 6.9% of them had elevated
iIntact PTH over 60 pg/ml, and 37.3% had 25-OHD
less than 25 nmol/L. When separately analyzed
according to the method of feeding, 56.9% of breast-
fed infants showed 25-OHD less than 25 nmol/L,
whereas none of formula/mixed-fed infants did.

e SUMMARY: These results suggest that craniotabes
In normal neonates is associated with vitamin D
deficiency In utero, and the deficiency persists at 1
month in many of them.”

e Yorifuji, J Clin Endocrinol Metab, 2008



Autism — vitamin D hypothesis
.

e “Consumption of vitamin D containing fish
during pregnancy reduces autistic symptoms
In offspring. Autism Is more common In areas
of impaired UVB penetration such as poleward
latitudes, urban areas, areas with high air
pollution, and areas of high precipitation.
Autism is more common in dark-skinned
persons and severe maternal vitamin D
deficiency Iis exceptionally common the dark-
skinned.”

e Cannell, Med Hypotheses. 2008



Maternal Serum 25(OH)D During Pregnancy
and Offspring Neurocognitive Development.

e RESULTS: x(2) analyses revealed no significant
associations between maternal 25(OH)-vitamin D serum
guartiles and offspring behavioral/emotional problems at
any age.

e In contrast, there were significant linear trends between
guartiles of maternal vitamin D levels and language
iImpairment at 5 and 10 years of age. Multivariate
regression analyses, incorporating a range of
confounding variables, found that the risk of women with
vitamin D msufﬂuency (<46 nmol/L) during pregnancy
having a child with clinically significant language
difficulties was increased close to twofold compared
with women with vitamin D levels >70 nmol/L.

e Whitehouse AJ, et al. Pediatrics. 2012;129(3):485-93.



Autism Rates in UAE
7

e A representative random sample of 694 3-year-old UAE national

children was evaluated in a two-stage study in the community.

In the first stage, using Autism Screening Questionnaire, 58 per
10,000 children were noted to have autistic features. In the second
stage using clinical interview, the weighted prevalence was
estimated to be 29 per 10,000 for a DSM-1V diagnosis of pervasive
developmental disorder (PDD).

However, none of these children had been diagnosed prior to the
study. Presence of autistic features was associated with male
gender, presence of behavioural problems and a family history of
developmental delay. The rate of PDD observed in the UAE is
comparable with that reported from western countries.

Eapen V, et al. J Trop Pediatr. 2007 Jun;53(3):202-5.



Solar UVB Doses and Autism
Prevalence in the United States

e An ecological study of autism prevalence in
the U.S. found a significant inverse correlation
with respect to summertime solar UVB doses.

e This study supports the role of vitamin D In
reducing risk of autism.

e The effect may be related to maternal 250HD
concentrations during pregnancy and lactation,
or serum 250HD concentrations In infancy

e Grant WB, and Cannell JJ, submitted manuscript.



Summary

e Vitamin D deficiency iIs common among
pregnant women in the UAE and elsewhere.

e There are many important health benefits
from vitamin D for both mother and fetus.

e It appears that serum 25(0OH)D levels above

/5-100 nmol/L are required for gooc
pregnancy outcomes and fetal health and

optimal health in general.




Suggestions for further research
.

e Additional advances can be made regarding
vitamin D and pregnhancy outcomes by

- Measuring serum 25(OH)D levels of pregnant
women 2-3 times during pregnancy and tracking
outcomes as a function of 25(OH)D and other
factors

- Advising pregnant women to increase 25(OH)D
levels with supplements and/or UVB irradiance and
again noting effects



Additional Resources
7

e http://www.grassrootshealth.net/

e http://www.healthresearchforum.org.uk/
e http://www.pubmed.gov

e http://www.sunarc.org/

e http://www.vitamindcouncil.org/

e [or a copy of this presentation,
wbgrant@infionline.net
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