Vitamin D and Pregnancy in (Mostly) Plain English
By Jodilyn Owen

The year 2010 may be looked back upon as “The Year of vitamin D”. A plethora of newly published
research and revelations about the extensive role that vitamin D plays during pregnancy for both
maternal and fetal health affords every provider and expectant mother an arsenal of health-promoting
knowledge. Combined with the myriad of vitamin D related research completed over the past four
years, we now have a very deep understanding of the mechanisms of vitamin D and its critical
importance to the fetus. The following provides an overall understanding of the function of vitamin D
for expecting women and their developing babies and summarizes the recent research findings and
subsequent recommendations.

Vitamin D is a fat soluble vitamin, which means that the body will store some of what is ingested via
food or supplements, or converted through exposure to sunlight. When a vitamin is fat soluble, it is
important to think about safe upper limits of intake so that one does not tumble into having too much
of a good thing which can lead to some unpleasant and unhealthy side effects. The short story on
dosing and safe upper limits is that by the end of 2010 the jury is still out, except to say that our current
recommended levels do not begin to provide enough for optimal health and that our current upper limit
levels are way too low. Some research has pointed to shifting the safe upper limit from 2,000iu to
10,000iu daily (more on this below) and several countries around the world are moving in this direction.
In Poland research has led to the recommendation of increasing daily doses in adults from 400iu to 800-
1000iu daily with regular monitoring to ensure that optimal serum levels are maintained. Professor
Bruce Hollis, Phd, of the Medical University of South Carolina has shown that pregnant and lactating
women need at least 5,000 U daily to help combat the three childhood epidemics most closely
associated with gestational and early childhood vitamin D deficiencies. He has also shown that 2000iu
daily does not increase a pregnant woman’s serum levels at all. Yet the Food and Nutrition Board has
come out with a statement that a pregnant woman needs only 600iu daily. It seems that with the
national recommendations at odds with the research, the dosing and management decisions will have
to be individualized, with a woman’s midwife or doctor testing her vitamin D levels (a test called Vitamin
D Hydroxy 25) to get and keep her in the optimal range. There is a rare outcome of vitamin D intake
raising calcium blood levels so it is wise to have those levels (in the form of PTH and calcium blood level
tests) monitored. The Vitamin D Council encourages pregnant women to take 5,000iu per day and to
maintain serum levels no lower than 50-80 ng/mL.

Vitamin D can be found from three main sources: the sun, food, and supplements. The fastest and
easiest way to get Vitamin D into one’s system is by spending time in the sun which creates a process
called “vitamin D synthesis”. In 1995, Professor Holick, of Boston University, demonstrated that a brief
full-body dose of noonday summer sun generates 20,000iu of vitamin D. Dr. Bruce Hollis states that
“from an evolutionary standpoint, humans did not require vitamin D in their food supply, because, over
millions of years humans...evolved a photosynthetic mechanism in their skin to produce large amounts
of vitamin D-3. Thus, our skin is part of the vitamin D endocrine system, and vitamin D-3 is really a
preprohormone” (from the symposium "Vitamin D Insufficiency: A Significant Risk Factor in Chronic Diseases and Potential Disease-
Specific Biomarkers of Vitamin D Sufficiency” given at the 2004 Experimental Biology meeting on April 18, 2004, Washington, DC.). Fear of
skin cancer has lead Americans to use sunscreen daily. Using a sunscreen with as little as a 15-factor
protection cuts the skin's vitamin D production by 99 percent, rendering the sun ineffective as a source
of vitamin D. Research from around the world has shown that mothers and babies are less likely to have
vitamin D deficiencies or insufficiencies when the mother has her baby during the sunny time of the
year. Pollution and clouds lower the amount of UVB that can reach a person, and modern windows
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filter it out so sitting by the window on a sunny day is not enough (unless the window is open and there
is direct sunlight on the body!) If you live locally, you’ll notice the large number of days that give Seattle
its reputation as Raingear Required. There are entire months where the required level of sun exposure
is impossible to achieve here without supplementation. Vitamin D is also found in some foods, here are
few samples measured in international units (iu):

e Cod liver oil: 2217

e  Wild oysters: 941

e Canned pink salmon: 685

e Halibut: 645

o Silk light plain soymilk: 338

e Orange juice from concentrate fortified with Vitamin D: 259

e Nonfat milk: 246

Finally, vitamin D comes in supplement form. Capsules tend to come in doses of 500iu, 1000iu, or
5000iu. They come with either D2 or D3 and either one works for supplementation, though some of
the new research points to D3 as having significant additional benefits, especially when starting off with
a deficiency. A good, hypoallergenic encapsulated supplement readily available in our area (at any
Pharmaca store and at most health food and vitamin stores and online at thorne.com) is Thorne (I am
not linked with this company financially). Taking capsules everyday with a full glass of water maximizes
absorption and many people feel a difference in their energy levels if they split their dose in two, taking
one half in the morning and one half in the evening. Mothers should try different combinations to find
what feels best for them. It is also available in drops which are taken three times per day in the dose
that the provider recommends (every 2 drops of the Thorne brand contain 1,000iu). The amount of
vitamin D in prenatal vitamins is not enough to cover the mother’s and baby’s needs.

Vitamin D is famous for its well known and documented benefits in bone health and its essential role in
the absorption of calcium. The awareness of the advantages of vitamin D started back in the 1930’s
when researchers found that Cod liver oil, which is high in Vitamin D, completely reduced the incidence
of children born with Rickets. But what current research has peeled away about the extensive positive
effects of Vitamin D in the human body points towards why it is worth the effort to get serum levels up
to optimal.

Trying to understand what constitutes optimal levels requires a deeper look into the research and
functioning of the labs that process the tests. Looking to a lab result for levels “within normal limits”
does not give any information about and is not the same as optimal levels. In a population where as
many as 70% of the adults have insufficient or deficient levels of vitamin D, and lab normals are values
based on the population, a result that is “normal” is really a result that says “normal within a deficient
population”. In other words, normal results may indicate insufficiency or even deficiency. In some areas
in America, the lowest acceptable “optimal” number cited by researchers, is double the lowest number
cited by labs as “normal”. Most American labs cite a normal range of 30-74. Recent research points to
optimal levels being between 50 and 90. In sun-rich environments where clothing or cultural practices
do not prevent sun exposure, levels range from 54-90. Strong research suggests that a level of 80 is
needed to avoid the health issues related to vitamin D deficiencies.

A woman’s Vitamin D status does make a difference in her baby’s status at birth. Vitamin D is a

pleiotropic hormone—it acts in many ways and has multiple effects throughout the human body
including but not limited to bone development and calcium absorption. Vitamin D receptors bind the
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active form of vitamin D to create these responses throughout the body. It modulates both the innate
and adaptive immune systems and regulates cell multiplication. Research has linked low vitamin D
levels to statistically significant increases in risk for:

e gestational diabetes

e glucose intolerance

e Preeclampsia (women with preeclampsia and eclampsia have almost double the risk for future

early cardiac disease and peripheral arterial disease)

e bacterial infections in the vagina called bacterial vaginosis (which can lead to preterm delivery)

e reduced fetal growth/low birth weight babies

e bone fragility

e meconium staining of amniotic fluid prior to birth

e cesarean delivery

e altered neonatal development

e neonatal seizures

e incidence of autoimmune diseases

e childhood asthma and allergies

e type 1 diabetes
Research out of Finland showed a positive correlation between maternal vitamin d levels and neonatal
skeletal development. An interesting conclusion from this study was that although the mean total
intake of vitamin D among the participants met Nordic recommendations, 71% of the women and 15%
of the newborns were vitamin D deficient during the pregnancy. This was one of many studies from
around the world which illustrated the fact that current nutritional recommendations are not high
enough to achieve optimal levels. A study out of the University of Colorado showed that American
women need to take higher doses for longer duration than they do currently to create the kind of levels
that are best for a pregnant woman and her growing baby.

Vitamin D modulates implantation and production of protein molecules that regulate the immune
system. It may also help the placenta create antimicrobial proteins which fight off a number of disease
causing organisms, including staphylococcus, streptococcus, and E. coli bacteria. The proper levels of
vitamin D also have been shown to help specific genes express themselves in the developing fetus which
protect against allergies and allergic responses such as asthma and stuffy, runny noses. In a separate
study it was shown to prevent wheezing and eczema in infants.

While the amount of vitamin D a mother transfers to her baby (through the placenta) during pregnancy
appears to be more important than how much she transfers during early lactation, according to the CDC,
research has shown that vitamin D from breast milk makes a difference for babies as well.

Because calcium demands increase in the third trimester of pregnancy, vitamin D status becomes crucial
for maternal health, fetal skeletal growth, and optimal maternal and fetal outcomes during this time. So
even if you are (or especially if you are) at the end of your pregnancy when reading this, you can still
have an effect on the health of your baby by increasing your intake of vitamin D. A study out of China
showed that serious deficiencies in fetal development can be overcome by optimal levels of vitamin D
intake by mothers during pregnancy, and that the differences in the skeletal development of babies with
mothers who are deficient and optimal levels were most marked during the last trimester.

As for the mother, add oral health to the list of accomplishments of vitamin D. Researchers at the
University of North Carolina at Chapel Hill found that there was a link between low vitamin D levels and
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periodontal disease. This is important because periodontal disease in pregnancy is directly associated
with adverse pregnancy outcomes.

Additionally, many mothers feel pain in their muscles, joints, and bones during pregnancy. While there
are a plethora of causes for this kind of pain, researchers have found that vitamin D in combination with
physical therapy and pain killers where necessary plays a significant role in alleviating the pain.

The down side to vitamin D comes in the form of vitamin D toxicity. The Food and Nutrition Board
reported that vitamin D toxicity might occur at an intake of 10,000iu per day, although they could
produce no reproducible evidence that this level has ever caused toxicity in humans and only one poorly
conducted study indicating 20,000iu daily may cause mild elevations in serum calcium, but not clinical
toxicity. Anorexia, weight loss, nausea and vomiting have been observed in hypercalcemic individuals
but the only way to monitor for clinical toxicity of vitamin D/hypercalcemia is to test the PTH and
calcium blood level regularly. It has been shown that people with darker skin are more prone to toxicity.

In Canada an estimate of the economic burden and premature deaths due to vitamin D deficiency
showed that just by increasing the mean serum rate of vitamin D in Canadians the death rate could fall
by 37,000 deaths and the economic burden by 14.4 billion dollars less the cost of implementing a
national program to increase vitamin D intake. Other research has shown the need for further
investigation regarding apparent connections between vitamin D deficiencies and eclampsia,
schizophrenia, and infantile autism.

Dr. John Jacob Cannell, an American researcher specializing in vitamin D and the Executive Director of
the Vitamin D Council recently published a paper on vitamin D and influenza and another on vitamin D
and autism. Dr. Cannell, states, “The recent discovery--from a meta-analysis of 18 randomized
controlled trials--that supplemental cholecalciferol (vitamin D) significantly reduces all-cause mortality
emphasizes the medical, ethical, and legal implications of promptly diagnosing and adequately treating
vitamin D deficiency...vitamin D deficiency is implicated in most of the diseases of civilization. Vitamin
D's final metabolic product...targets more than 200 human genes in a wide variety of tissues, meaning it
has as many mechanisms of action as genes it targets. One of the most important genes vitamin D up-
regulates is for cathelicidin, a naturally occurring broad-spectrum antibiotic.”

In conclusion, the evidence from a variety of recently published research points to the fact that maternal
vitamin D status during pregnancy is important for the health of the mother and her children across a
range of possible health outcomes and that midwives and OBs should be testing and working with
expectant mothers to bring them up to optimal levels for pregnancy and nursing. Expectant mothers
should ask their provider to run a vitamin D hydroxy 25 serum level test and take steps to increase
vitamin D intake during pregnancy and beyond.
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The information included in this article was derived from the following sources. | did not cite specific sentences
throughout this article as | read through all of the research below, taking notes while reading, and sought to
summarize it in understandable language and not to recreate a scientific read. | encourage readers to go to these
sources to gain a deeper understanding of the issues related to vitamin D.
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