VOLUME 1, ISSUE 3

VITAMIN D AND CYSTIC FIBROSIS

The sunshine vitamin! The cod liver oil vitamin! For
years parents seemed to know that getting sunshine
or taking cod liver oil was important for their children.
In early 1920s, to address the public health problem of
rickets, the governments of the United States and
Canada mandated the addition of 400 U vitamin D to
each quart of milk (1). Recently, vitamin D deficiency
and insufficiency has reemerged as a public health
problem and of particular concern for persons who
have cystic fibrosis. The proposed CF Foundation
(CFF) Bone Consensus Statement recommends that
persons with CF maintain serum levels no less than 30
ng/ml and that measures should be done in fall or
spring. Review of vitamin D research is complicated by
varying definitions of deficiency, type of vitamin D
supplemented and/or measured, and geographic
location of subjects.

FEATURED PAPERS:

Vitamin D insufficiency among free-living healthy
young adults. Tangpricha V, Pearce EN, Chen TC,
and Holick MF. Am J Med 112:659 — 662, 2002. The
objective of this study was to determine the
prevalence of vitamin D insufficiency in a group of
free-living healthy adults. Study population consisted
of 302 employees of, or visitors to, a Boston, Mass
hospital. Sixty-one percent were women, 60% white,
165 were evaluated at the end of the winter and 142 at
the end of the summer. Age range was reported as 18
to over 50. Milk intake and multivitamin use were
assessed. Using 25(OH)D; to assess vitamin D
nutrition, 36% of young adults (18-29 yrs) were found
to have insulfficient levels of vitamin D. Significant
differences were noted between the winter vs. summer
groups. Taking a multivitamin was associated with a
higher 25(0OH)D3, while drinking less than two cups of
milk (mean intake 1.6 +1.0 servings) was not
associated with adequate vitamin D levels.

Bone mineral status in prepubertal children with
cystic fibrosis. Mortensen LA, Chan GM, Alder SC,
and Marshall BC. J Peds 136(5):648 — 652, 2000.
The objective of this study was to determine if
osteopenia was evident in young children with CF and
if so what was the cause. Subjects included 11
children with CF and non-CF matched controls. Mean
age was 9 yrs (range 6-12). Researchers assessed
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bone density, serum calcium and vitamin D,
parathyroid hormone (PTH) and dietary intake.
Nutrient intake (calories, calcium, phosphorus, vitamin
D) was significantly higher in the CF group. 25(OH)D3
was significantly lower in the CF group; 1,25(0OH),D;
was lower in 7 CF subjects and 2 control subjects.
PTH level was high normal in 4 CF subjects and 1
control subject. The authors concluded that although
significant bone mineral deficits were not present in
the sample of CF subjects, chronic lower vitamin D
levels may place this group at risk for bone disease in
adolescence and adulthood. Bone disease may begin
near or immediately after adolescence, therefore
overall bone health should be carefully monitored.

Diminished and erratic absorption of
ergocalciferol in adult cystic fibrosis patients. Lark
RK, Lester GE, Ontjes DA, Blackwood AD, Hollis
BW, Hensler MM, and Aris RM. Am J Clin Nutr
73:602 —606, 2001. The objective of this study was to
assess absorption of oral vitamin D, in 10 subjects
who had CF and 10 healthy control subjects. In this
pair-matched pharmokinetic study subjects were give
2500 pg (100,000 IU) D, with a meal. CF subjects
were given supplemental pancreatic enzymes. CF
subjects absorbed less than half of the vitamin when
compared to the control subjects. The rise in 25(0OH)
Ds over time was significantly lower in the CF group
suggesting that in addition to poor absorption of
vitamin D, the CF subjects converted vitamin D to 25
(OH)D3 at reduced rates. Among the CF subjects
absorption was highly variable with 2 subjects showing
virtually no absorption.

SPECIAL POINTS OF INTEREST:

Recently, vitamin D deficiency and insufficiency has
reemerged as a public health problem and of
particular concern for persons who have cystic
fibrosis.

The proposed CF Foundation (CFF) Bone
Consensus Statement recommends that persons
with CF maintain serum levels no less than 30 ng/ml
and that measures should be done in fall or spring.
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DISCUSSION

As the life expectancy for persons who have CF
increases so do the challenges to maintain optimal
health, particularly bone health (2,3). Bone health is
multifactorial, including nutrient intake, absorption
and biosynthesis plus weight, sun exposure,
medication use, inflammation, exercise, and
genetics. Research interest in vitamin D and its
relationship to bone health in CF has been evident
for over 20 years (4,5,6,7). The three papers
featured in this issue of The Supplement provide
evidence for continued research into the daily
requirement of Vitamin D for both people with or
without CF.

Tangpricha, et al found vitamin D insufficiency in
the younger subjects they studied. It is of interest to
note that drinking milk did not make a difference in
vitamin D levels. The authors attributed this to the
small amount of milk that was consumed and the
variability of the vitamin D content of milk (8,9).

The study site for the Tangpricha research was
Boston, which is at the 42°" latitude. Researchers
have found that the body is incapable of producing
cutaneous vitamin D in winter months at latitudes at
and above the 40°" or at or below 40°° (10, 11). It
has been thought that people who live between
40°N and 40°° are exposed to sufficient sunshine to
support Vitamin D synthesis for the majority of the
year. Researchers using NHANES lll data learned
that this may not necessarily be the case (12).
Subijects living in what should be considered a
“safe” area were found to be Vitamin D insufficient.
Some attribute the prevalence of vitamin D
insufficiency to the increased use of sunscreen,
pollution, and type of clothing worn (13,14). Reiter
et al (15) documented geographic and seasonal
variations in vitamin D nutrition in adolescents and
adults who have CF.

CLINICAL APPLICATIONS

A number of papers have identified deficient and/or
insufficient 25(OH)Ds in persons who have CF
(16,17,18, 19). Mortensen et al were interested in
learning more about the prevalence and cause of
osteopenia in prepubertal children with CF. The
findings were similar to other researchers (16,17,18,
19). Based on their findings and supported by the
work of other researchers the authors suggested
that early intervention may decrease the prevalence
and/or severity of bone disease.

The paper by Lark et al can give cause for concern
when prescribing vitamin D. Vitamin D absorption over
time was markedly different between the CF group
and controls. The wide variability of absorption within
the CF group is worrisome. The authors concluded
that there may be a difference in the way persons with

THERE MAY BE A DIFFERENCE IN THE WAY
PERSONS WITH CF ABSORB VITAMIN D

COMPARED TO CONTROL SUBJECTS . . .
(LARK, ET AL 2001)

CF absorb vitamin D compared to control subjects and
that persons with CF may not convert absorbed
vitamin D to the active form in the same manner as
persons without CF. The authors suggested that the
current recommendations for daily vitamin D
supplementation for adults (20ug/8001U) may not be
adequate and a more appropriate dose may be
25ug/1000IU. The authors advised vitamin D levels be
evaluated annually and individual doses adjusted as
needed based on lab results. They also noted that
more potent forms of vitamin D, such as calcidiol or
calcitriol, may be necessary to correct vitamin D
deficiency. These preparations require careful
monitoring of biochemical parameters.

It is evident from this review of vitamin D and CF
research that there is a great deal to learn about how
persons who have CF digest, absorb, synthesize, and
utilize the vitamin. What should the clinician do to
promote optimal bone health nutrition, specifically
vitamin D nutrition?

The CFF Pediatric Consensus report and the
European Nutrition Consensus Statement (20, 21)
include recommendations of 400 |U for infants to 12

months of age and 400 to 800 IU vitamin D for anyone
over 12 months of age. A draft of the CFF Bone
Health Consensus (22) statement provides specific
recommendations related to vitamin D health.
Recommendations related to vitamin D are: 1.)
Monitor 25(OH); annually, preferably prior to winter
months; 2.) Target circulating 25(OH)D3 levels from 30
to 60 ng/ml; and 3) Replete with vitamin D as
indicated. Screening patients for vitamin D levels may
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CLINICAL APPLICATIONS (CONT.)

identify patients who require supplemental vitamin D in
doses greater than is currently recommended in the
CFF Nutrition Consensus Statement. Vitamin D, as all
fat-soluble vitamins, should be taken with
supplemental pancreatic enzymes.

It is important to recognize that the vitamin D content
of milk can be quite variable. In work done 10 years
ago, Chen and Holick (8,9) found that samples of milk
could contain almost no vitamin D to extremely high
levels of vitamin D so that one cannot assume that
patients drinking one quart of fortified milk daily are
getting 400 IU of vitamin D. Even though the vitamin D
content of fortified milk can vary, patients should be
encouraged to consume milk for its many nutrient
benefits. Keep in mind that foods made from milk,
such as cheese and yogurt, are usually not made with
vitamin D fortified milk. Patients should be advised to
check the product nutrient label. Few foods contain
naturally occurring vitamin D; some examples are fatty
fish such as herring, salmon, and sardines and fish
liver oils.

The role of sunshine for the well being of patients
cannot be ignored. Henderson (18) noted in patients
with CF, intestinal uptake may account for only a small
portion of circulating vitamin D and sunshine may play
an important roll. Clinicians are advised to be
sensitive to the geographic location of their patients in
terms of appropriate sun availability. Patients living at

REFERENCES

or below the 40°" theoretically should have access to
appropriate sunshine for 8 to 9 months annually, while
those located above the 42°™ will only have 6 months
of available sunshine (10, 11) Recommendations for
daily exposure range from 15 to 30 minutes daily
without sunscreen and, when possible, with legs, arms
and face exposed. Patients need to be counseled
regarding appropriate exposure time as to not
increase risk for skin cancer.

Clinicians also must keep in mind that medications
such as glucocorticoids and anticonvulsants can
interfere with vitamin D metabolism. Liver and kidney
disease will interfere with normal vitamin D nutrition.

In summary, persons who have CF are at risk for
abnormal bone status. Vitamin D plays a crucial role in
maintaining optimal bone health. Vitamin D
requirements for persons who have CF need to be
individualized thereby necessitating monitoring of
serum vitamin D levels, dietary intake, exposure to
sunlight, medications, medical status, and
supplementation. Patients will need to be: 1.
Evaluated annually; 2. Dosed and monitored
individually; 3. Guided as to the use of sunshine as a
source of vitamin D; 4. Advised about the importance
of weight-bearing exercise; 5. Educated regarding
dietary intake; and 6. Instructed to take all vitamin
supplements with food and enzymes.
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