
A35-year-old woman has relapsing remitting mul-
tiple sclerosis doing well on immunotherapy.
Should she and other multiple sclerosis patients
have their Vitamin D3 levels routinely checked?

Would she and other MS patients benefit from
Vitamin D3 supplementation? If so, how much? What
might be the effect on the immune system? Should
calcium be added and, if so, specifically what dose?
Should Vitamin D3 level be measured on supplemen-
tation? What level is too high? What side effects
might occur from D3 and calcium supplementation?

Discussion: Possible Influence of Vitamin D
Although the etiology of multiple sclerosis remains
unknown, most cite a genetic susceptibility upon
which an environmental trigger acts to initiate an
autoimmune process of CNS damage. The role of
vitamin D has become central to these discussions
over the past few years. Evidence from epidemiolog-
ic studies of geographic distribution, sun exposure
and vitamin D intake, as well as experimental ani-
mal models of MS, indicate a possible influence of
vitamin D on disease susceptibility. There is also
some evidence of possible disease modifying proper-
ties of vitamin D in MS.  

Vitamin D (cholecalciferol) in humans is obtained
from the diet and supplements or synthesis in the
skin by ultraviolet B radiation (sunlight) conversion
of 7-dehydrocholesterol (pre-vitamin D). The average
vitamin D intake in the US is less than 400 IU/day,
and most Americans have vitamin D levels in the
deficient or insufficient range. One day of whole-
body sun exposure is equivalent to a single dose of

10,000-25,000 IU vitamin D. Vitamin D is hydroxy-
lated in the liver to 25-hydroxy vitamin D
(25(OH)D), the major circulating form of vitamin D
that reflects vitamin D status in the body. 25(OH)D
is further converted to the hormonally active form
1,25-dihydroxy vitamin D (1,25(OH)2D) in the kid-
neys. Vitamin D and parathyroid hormone regulate
calcium homeostasis by cellular uptake and renal
retention. The optimal serum levels of 25(OH)D
should be at least 75nmol/L, but preferably 90-
100nmol/L. A daily dose of 1,000 IU vitamin D3 is
needed to bring concentrations up to 75nmol/L
25(OH)D in 50 percent of the population, but as
much as 4,000 IU/day to bring about 90 percent of
healthy young adults to a level of more than
75nmol/L.  Daily intake of 4,000-10,000 IU/day
seems to be safe in young adults.

Sunlight exposure and dietary intake thus play an
important role in vitamin D status. Skin color, gen-
der, age and body fat also play a role. Elderly and
dark skinned people produce less sunlight-induced
vitamin D. Body fat absorbs vitamin D and influ-
ences serum 25(OH)D. Men tend to have higher lev-
els than women. These facts may play a role in rec-
ommendations regarding supplementation.

There are several lines of evidence supporting the
importance of vitamin D in MS. Inverse correlation
between MS prevalence and sunlight has been report-
ed.  his may in part explain the much discussed
North/South gradient in MS. A study of American
military personnel showed that low 25(OH)D levels in
adolescence may be associated with an increased risk
of developing MS later in life. A 41 percent decrease

Vitamin D and MS:
Implications for Patient Care 
There are clear non-neurologic medical reasons to avoid hypovitaminosis D and some evidence that
vitamin D supplementation can influence the course of MS in deficient patients.
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of incidence of MS for every 50nmol/L increase in
25(OH)D was estimated for the white population.
Low serum 25(OH)D levels have been reported in 50-
70 percent of different MS populations.  

Lower vitamin D levels have been reported dur-
ing relapses in relapsing-remitting MS patients, and
high vitamin D levels have been associated to low
relapse activity. A recent report showed that chil-
dren developing MS after presenting with a clinical-
ly isolated syndrome (CIS) had significantly lower
serum levels of 25(OH)D compared to those that did
not develop MS.  

Most of the biologic effects of 1,25(OH)2D are
mediated by the vitamin D receptor. This induces
receptor mediated anti-inflammatory processes by
reducing expression of MHC class II, surface co-
stimulatory molecules and pro-inflammatory
cytokines in monocytes/antigen presenting cells. It
also inhibits T- and B-lymphocyte proliferation,
reduces expression of pro-inflammatory cytokines,
and induces apoptosis of activated T lymphocytes.  

Evidence is beginning to accumulate of a com-
plex interaction between genetic susceptibility to
MS and the role of vitamin D. Expression of the MS
associated HLA class II allele is influenced by vita-
min D. Certain vitamin D receptor (VDR) gene
polymorphisms have been shown to have an influ-
ence on disease susceptibility. Other VDR gene
polymorphisms have been shown to influence dis-

ability progression in MS patients independent of
sunlight exposure.

The serum component of vitamin D that is best
to measure is 25(OH)D, with a half-life of several
weeks. This measurement is representative of an
individual’s overall vitamin D status. The interna-
tionally accepted norms fall between 75 and
200nmol/L with insufficiency existing below
75nmol/L and deficiency below 25nmol/l.  The
75nmol/L level corresponds to the serum level
below which the parathyroid hormone is stimulated
by lack of vitamin D and below which osteoporosis
becomes frequent. Although 1,25(OH)2D serum lev-
els can be obtained, these are not as useful as the
half-life is only four to six hours.  

Much of the recent excitement regarding the role
of vitamin D in MS can be traced to a Canadian
study that was recently reported at several meet-
ings. This story was picked up by medical and lay
press and widely discussed. In this study, 50 MS
patients were randomized into one of two groups:
the treatment group took vitamin D in an escalating
dose up to 40,000 IU/day while the control group
were allowed to take their usual regimen (up to
4,000 IU/day). Based on the dose escalation, the
treatment group took a mean of 14,000 IU/day over
the course of the one-year study. All subjects also
took calcium phosphate at 1,200mg per day. This
was primarily a safety study, with some clinical
endpoints as secondary outcomes. 

The main outcome was that the subjects had no
hypercalcemia, hypercalciuria or parathyroid dys-
function, despite having mean serum 25(OH)D val-
ues peaking at over 400 nmol/L. A widely published
secondary outcome was that the treatment group
had fewer relapses with a 41 percent reduction in
annualized relapse rate, compared with a reduction
of 17 percent in the control group. However, the
study was not powered to assess clinical outcomes.

Clinical Options
So where does this leave us with respect to the use of
vitamin D supplementation in our MS patients?
Whether one fully accepts the above data as support-
ing the role of vitamin D supplementation in MS or

Addressing Vitamin D Sufficiency
• The best indicator of vitamin D status is serum 25(OH)D. 

• Internationally accepted norms fall between 75 and 200nmol/L :
• Insufficiency exists below 75nmol/L Deficiency exists below
25nmol/l.  
• 75nmol/L is the serum level below which the parathyroid
hormone is stimulated by lack of vitamin D and below which
osteoporosis becomes frequent

• Supplementation options include OTC vitamin D3 (available in
doses up to 2,000 IU) or prescription vitamin D2 (ergocalciferol,
available as 50,000 IU). 

• Most patients can be sufficiently supplemented with oral OTC
vitamin D3 4,000 IU daily.  
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not, there are clear non-neurologic medical reasons
to avoid hypovitaminosis D. Therefore, there is good
rationale to check vitamin D serum status in MS
patients, which is best accomplished by checking
serum 25(OH)D. When insufficient or deficient levels
are found, supplementation options include OTC
vitamin D3, commonly available in doses up to 2,000
IU or prescription vitamin D2 (ergocalciferol), avail-
able as 50,000 IU orally. A useful guideline is that
most patients can be sufficiently supplemented with
oral OTC vitamin D3 4,000 IU daily.  

It is important before starting this treatment to
check that there is no hypercalcemia and to moni-
tor vitamin D and calcium levels after several
months of supplementation. One need not fear
hypercalcemia or “vitamin D intoxication” if the
patient has normal or low calcium before supple-
mentation, and if one uses doses less than 10,000
IU/day. If hypercalcemia were to develop, one
might expect signs to include neurologic ones, such
as muscle twitching, weakness and depression,
among others, but this is not expected with these
moderate levels of supplementation. Some advocate
adding calcium supplement of 1,200 mg daily as
there is evidence that vitamin D and calcium work
synergistically. Even those with 25(OH)D levels
above 80nmol/L should be maintained on supple-
mentation to maintain these levels. There are no
strict guidelines on dosage adjustments for individ-
ual levels, so it seems safe and prudent to recom-
mend 4,000 IU daily for most of our MS patients. ■

Reprinted from "Broca's Area," the Texas Neurological
Society Newsletter, with permission.

Dr. Hutton is Associate Professor, Department of
Neurology and Assistant medical Director, Maxine Mesinger
Multiple Sclerosis Comprehensive Care Center, Baylor College
of Medicine.
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Epilepsy Essentials

guidance.7 The FMCSA has not, to date, issued
new guidance.  

Most states have adopted Federal Medical
Standards as the physical qualification for intrastate
commercial drivers. Some will provide variance for
those drivers who were operating solely in intrastate
commerce (this is determined not only by where the
driver is operating but what he is transporting and
whether that property is moved interstate) when the
state adopted those criteria.   

There are also medical criteria for school bus driv-
ers. Some states use the Federal Medical Standards for
CMV operators while others have different criteria.  

The Clinical Neurologist’s Role
It is important to understand your patients’ work
tasks and whether (s)he is required to meet any med-
ical standards prior to issuing a return to work note.
Some employers will accept a note from a treating
provider, assuming the provider is aware of any rele-
vant medical standard, potentially placing both the
provider and the employer at risk of liability. Some
employers will have an occupational health profes-
sional evaluate the individual, and it is frustrating to
both the patient/employee and the physician when
the examiner tries to explain that although the treat-
ing provider may have released the patient to return
to work, (s)he may not be permitted to do so. ■

Dr. Hartenabum is Chief Medical Officer of OccuMedix in
Maple Glen, PA. Board certified in both occupational and inter-
nal medicine she is editor of The DOT Medical Examination:
A Guide to Commercial Driver’s Medical Certification.
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