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Abstract

Background: Low serum vitamin D can cause myalgia, myositis, myopathy, and myonecrosis. Statin-induced myalgia is a major and
common cause of statin intolerance. Low serum vitamin D and statins, additively or synergistically, cause myalgia, myositis, myopathy, and/
or myonecrosis. Statin-induced myalgia in vitamin D deficient patients can often be resolved by vitamin D supplementation, normalizing
serum vitamin D levels. Aims: In 74 men and 72 women (age 59 £ 14 years) intolerant to =2 statins because of myalgia, myositis, myopathy,
or myonecrosis and found to have low (<32 ng/mL) serum vitamin D, we prospectively assessed whether vitamin D supplementation
(vitamin D2: 50,000-100,000 units/week) to normalize serum vitamin D would allow successful rechallenge therapy with statins. Materials
and Methods: Follow-up evaluation on vitamin D supplementation was done on 134 patients at 6 months (median 5.3), 103 patients at 12
months (median 12.2), and 82 patients at 24 months (median 24). Results: Median entry serum vitamin D (22 ng/ml, 23 ng/ml., and 23
ng/mL) rose at 6 months, 12 months, and 24 months follow-up to 53 ng/mlL, 53 ng/mL, and 55 ng/mlL, respectively, (P < .0001 for all) on
vitamin D therapy (50,000-100,000 units/week). On vitamin D supplementation, serum vitamin D normalized at 6 months, 12 months, and
24 months follow-up in 90%, 86%, and 91% of the patients, respectively. On rechallenge with statins while on vitamin D supplementation,
median low-density lipoprotein cholesterol (LDLC) fell from the study entry (167 mg/dL, 164 mg/dL, and 158 mg/dL) to 90 mg/dL,
91 mg/dL, and 84 mg/dL, respectively, (P < .0001 for all). On follow-up at median 6 months, 12 months, and 24 months on statins and
vitamin D, 88%, 91%, and 95% of the previously statin-intolerant patients, respectively, were free of myalgia, myositis, myopathy, and/or
myonecrosis. Conclusions: Statin intolerance because of myalgia, myositis, myopathy, or myonecrosis associated with low serum vitamin
D can be safely resolved by vitamin D supplementation (50,000-100,000 units /week) in most cases (88-95%).
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Statin-induced myalgial® is a major cause of statin
DOI: intolerancel"® and is common; it is reported in 27%
10.4103/1947-2714.153919 of subjects treated with statins.'? Statin therapy in
community-dwelling older adults may exacerbate the
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decline in muscle performance and the falls associated
with aging without a concomitant decrease in muscle
mass, a reversible effect after cessation of statins.['¥

Statins, even in the absence of low serum vitamin D,
can cause myalgia and myositis.'® Atorvastatin has
a moderate inhibitory effect on CYP3A4 activity.['
Low vitamin D levels might reduce CYP3A4 activity,
with resultant increase in the serum statin levels and
subsequent statin myotoxicity."? Within this frame
of reference, the development of statin intolerance is
promoted by low serum vitamin D in statin users.*™!
Most recent studies, 1182 but not all,**" have suggested
that low vitamin D additively or synergistically interacts
with statins to cause myalgia-myopathy.

Since myalgia; myositis; myopathy; and / or myonecrosis
are the major causes of statin intolerance,® and the
tripartite association of serum vitamin D deficiency;
statins; myalgia; myositis; myopathy; and/ or myonecrosis
has physiologic plausibility,!'>*%7*! resolution of vitamin
D deficiency interacting with statins to produce myalgia;
myositis; myopathy; and/or myonecrosis would
have significant clinical importance, thereby allowing
reinstitution of statins to optimize reduction of low-
density lipoprotein cholesterol (LDLC) and prevent
cardiovascular diseases.

Palamaner et al."¥ retrospectively studied a cohort
of 1,160 subjects taking statins, of whom 276 (24%)
developed statin-induced myalgia, myositis, myopathy,
and/or myonecrosis (SIM). The lowest quartile of serum
vitamin D was independently associated with 1.21 times
the hazard of the highest quartile for developing SIM
(P =.001). Vitamin D values <15 ng/mL had sensitivity
of 89%, specificity of 83%, and likelihood ratio of 5.1
in predicting SIM. Palamaner et al.® noted that “...
considering the temporality of events, with vitamin D
deficient patients, without myalgia at statin initiation,
subsequently developing myalgia after statin therapy
adds validity to our hypothesis associating vitamin D
with SIM and negates the possibility of reverse causation
that prior cross-sectional studies in this topic were
criticized for....”

Linde ef al.! reported that repletion of vitamin D in
vitamin D deficient patients abated myalgias. Of 21 vitamin
D deficient patients with intolerable statin-associated
myalgias, 14 out of 15 rechallenged with statins were
subsequently symptom-free, with one patient experiencing
mild and tolerable symptoms, far exceeding the expected
rates of acquired tolerability with no therapy (P = 0.01).

Resolution of statin-induced myalgias by correcting
vitamin D deficiency has also been reported by Lee, ™!
Fang,™ and Bell.[?!

In our current study, we prospectively assessed
146 patients (not previously reported)®!! intolerant
to 22 statins because of myalgia, myositis, myopathy,
or myonecrosis and found to have low (<32 ng/mL)
serum vitamin D. We assessed whether vitamin D
supplementation, targeted to normalize serum vitamin
D, would allow successful rechallenge therapy with
statins in previously statin-intolerant patients.

Materials and Methods

The study conformed to the ethical guidelines of the
Jewish Hospital Institutional Review Board for human
research, following an approved protocol.

Statin-intolerant patients with low serum vitamin D
(<32 ng/mL)

In the temporal order of their referral from Midwestern
physicians (Ohio, Kentucky, Indiana, and West Virginia),
we prospectively studied 223 hypercholesterolemic
patients with statin intolerance (unable to tolerate >2
statins), who were found by us to have serum vitamin
D <32ng/mL, our laboratory lower normal limit (LNL).
After experiencing myalgia, myositis, myopathy, and/or
myonecrosis, all of the referred patients refused to take
another statin unless steps were taken to explicate and
treat ! the pathoetiology of their statin intolerance.

We excluded those patients who had previously
developed rhabdomyolysis during statin therapy and
those who were taking corticosteroids at study entry, or
who had comorbidities that would result in muscle or
bone pain (diabetic sensory neuropathy, fibromyalgia,
polymyalgia rheumatica, arthritis, peripheral vascular
disease, sensory neuropathy, and hypothyroidism).
Age was not used as either an inclusion or an exclusion
criterion. After the above exclusions from the referred
cohort of 223 patients, we prospectively studied 146 in
the current analysis cohort.

Laboratory determinations

At the initial visit, after an overnight fast, blood was
drawn for total serum 25-hudroxyvitamin D [25(OH)
D] levels (vitamin D + vitamin D3), quantitated by two-
dimensional high-performance liquid chromatography
(2D-HPLC) with tandem mass spectrometry detection
after protein precipitation.®” The laboratory LNL for
total 25(OH)D was 32 ng/mL.*" Additional measures
included plasma cholesterol, triglyceride, high-density
lipoprotein cholesterol (HDLC); and LDLC; serum
calcium; along with creatine phosphokinase (CPK);
glucose; insulin; and renal, thyroid, and liver function
tests. At each follow-up visit, fasting blood was obtained
for lipid profile, serum calcium, CPK, glucose, renal, and
liver function tests.
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Vitamin D supplementation and prospective follow-up

After documentation of low entry serum 25(OH)D at
study entry, the 146 statin-intolerant, vitamin D deficient
patients were started on vitamin D2 by prescription, !
with 58% given 50,000 units/ week and 42% given 100,000
units/week, with the higher doses given more often to
Caucasians and to men. After 3 weeks on the vitamin D
supplementation and with the continuation of vitamin D,
statin therapy was restarted, predominantly rosuvastatin
with a dosage of 10-20 mg/day. The first follow-up
visit was after 1-2 weeks on combined vitamin D and
statin rechallenge. The patients were instructed not to
take other supplemental vitamins. During follow-up, if
intolerable muscle symptoms comparable to those which
had previously caused intolerance to 22 statins occurred
on the statin rechallenge, the patients were instructed to
stop the statin rechallenge immediately.

The patients were prospectively reassessed at 3-month
intervals for 1 year and then at 4-month intervals
thereafter [Table 1], with remeasurement of serum
vitamin D and LDLC in each visit. The vitamin D
dosel"! was adjusted to keep serum vitamin D in the
middle of the normal range ~50-80 ng/mL, and the
statin doses were adjusted to reduce LDLC below the
Adult Treatment Panel (ATP) III guideline cut points.?
Additional measures at each follow-up visit were serum
calcium, CPK, renal, glucose, and liver function tests. At
each follow-up visit, a detailed history was obtained for
statin, prescription drug, and the amount of vitamin D
supplementation.

Evaluation for and definitions of myalgia, myopathy,
myositis, myonecrosis, and rhabdomyolysis

At the initial visit and at every follow-up visit, the
patients were interviewed and assessed by the principal
investigators. Muscle symptom definitions of both the
2014 National Lipid Association’s Statin Muscle Safety
Expert Panel®™! and the National Heart, Lung, and
Blood Institute®®! were used. Myalgia was defined as
muscle discomfort including aches, soreness, stiffness,
tenderness, or cramps with anormal CPK level. Myopathy
was defined as muscle weakness, with or without CPK
elevation. Myositis was defined as muscle inflammation
while myonecrosis was defined as symptomatic muscle
discomfort with elevated CPK (compared to baseline),
mild (3-10-fold elevation in CPK), moderate (10-50-fold),
and severe (250-fold). Clinical rhabdomyolysis included
myonecrosis with myoglobinuria or acute renal failure.

The distinction between myalgic patients and nonmyalgic
patients is necessarily imprecise, based on subjective
reports®3! and CPK levels. However, CPK levels,
particularly when they are less than 10 times the
laboratory upper normal limit (UNL),5%7 do not

Table 1: Vitamin D supplementation in 146 hypercholesterolemic, vitamin D deficient patients previously statin-intolerent because of myalgia,
myositis, myopathy, or myonecrosis. Prospective follow-up at 6 months, 12 months, and 24 months [mean (SD), median exhibited]

Myositis-

Vitamin D

TG (mg/dL)

HDLC (mg/dL)

Study

LDLC (mg/dL)

Follow-up Study entry Follow-up

Vitamin D (ng/mL)

Study

Duration of treatment

Months Mean

Myalgia-

normalized
(dated cut point)

Follow-up

Follow-up Study entry

free on

follow-up

on follow-up

entry

entry

(SD), Median

n (%)
118 (88)

n (%)
120 (90)

143 (90) 125"

243 (174), 204

48 (16),46 51 (16),50™"

166 (54), 167 95 (36), 90™

21(7),22 54 (19), 53"

134
65F

5.6 (1.2),5.3
months

69 M
103

94 (91)

89 (86)

138 (65), 122"

221 (152), 193

163 (56), 164 96 (36), 91" 49 (17),46 53 (18), 51"

2(7),23 52(16),53™

12.0 (1.1), 12.2

months
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48 F

55 M
82

78 (95)

75 (91)

219 (143),188 130 (55), 122"

91 (35), 84" 49 (17),45 53 (17), 49

162 (59), 158

22(7),23 56 (20),55™

24.2 (1.1), 24.0

months,

39F

43 M
146

131 (90)

128 (88)

233 (170),189 145 (91), 125"

49 (16),46 53 (17), 51"

165 (53), 167 97 (39), 88"

22(7),22 53 (20), 52"

To last follow-
up 16.2 (8.3),
13.9 months

72 F
74 M

Significance of change: "P < .05, “P < .01, P < .001, *

High-density lipoprotein cholesterol,

Low-density lipoprotein cholesterol, HDLC =

Female, M = Male, LDLC =

P <.0001 by paired Wilcoxon test. F

Triglyceride

TG =
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regularly facilitate distinction between myalgia-myositis
and nonmyalgia-myositis.

Adherence to the vitamin D supplementation (50,000-
100,000 units/ week)P! and adherence to the prescribed
statin rechallenge dose were reviewed by the investigators
at each follow-up visit. The major statin rechallenge was
rosuvastatin with a dosage of 10-20 mg/day, but the
choice of the specific statin for rechallenge was governed
in part by the statin that was paid for by the patients’
medical insurance plans.

Statistical methods

All statistical analyses were performed using SAS
(version 9.3) (Statistical Analysis Systems, Cary,
North Carolina). The sample size calculations were based
on our recent study!"! of 38 vitamin D deficient, statin-
intolerant patients with myalgia, myositis, myopathy,
and/or myonecrosis, 35 (92%) of whom successfully
resumed statins without myalgia, myositis, myopathy,
and/or myonecrosis after 50,000 units of vitamin D/
week supplementation for 3 months. To demonstrate that
>80% of the previously statin-intolerant patients would
recover statin tolerance after vitamin D supplementation,
at least 75 vitamin D deficient, statin-using patients with
myalgia, myositis, myopathy, and/ or myonecrosis would
be needed for significance alpha = .05, with power 0.8.

Responses to vitamin D supplementation and reinstation
of statins were assessed in patients at 6 months,
12 months, and 24 months, and at the last of the three
follow-up visits [Table 1]. Significance of the changes on
vitamin D supplementation treatment was tested using
nonparametric paired Wilcoxon tests [Table 1].

Stepwise logistic regression [significant level entering
(SLE) = .15, significant level staying (SLS) = .05)] was run
with response (muscle symptoms, no muscle symptoms)
on statin and vitamin D supplementation at the last
follow-up as the dependent variable and the following
explanatory variables: Age, race, sex, entry serum 25(OH)

D, levels at the last follow-up, change in CPK and vitamin
D, and duration of vitamin D supplementation.

Results

Before beginning our study, all the patients had
experienced myalgia, myositis, myopathy, or
myonecrosis® but (by selection) not rhabdomyolysis
on 22 statins, predominantly simvastatin, atorvastatin,
or lovastatin, which led to their referral to our center.

Of the 146 patients, there were 74 men and 72 women
with the mean + standard deviation (SD) age being 59 +
14 years; 134 patients had follow-up at 6 months (median
5.3 months), 103 at 12 months (median 12.2 months),
and 82 at 24 months (median 24.0 months) [Table 1]. Of
the 146 patients, 64 had all three follow-up visits, at ~6
months, 12 months, and 24 months [Table 2].

At the 6-month follow-up visit, the median vitamin D
supplementation dose was 50,000 units/week, 50,000-
<70,000 units/ week in 43 % of patients and 70,000-100,000
units/week in 39% of patients. At the 12-month follow-
up visit, the median vitamin D supplementation dose
was 50,000 units/week, 50,000-<70,000 units/week in
41% of patients and 70,000-100,000 units/week in 36%
of patients. At the 24-month follow-up visit, the median
vitamin D supplementation dose was 50,000 units/
week, 50,000-<70,000 units/ week in 38 % of patients and
70-100,000 units/week in 37% of patients.

In the three follow-up time windows, median entry
serum vitamin D (22 ng/mL, 23 ng/mL, and 23 ng/mL)
rose on vitamin D therapy to 53 ng/mL, 53 ng/mL,
and 55 ng/mL, respectively, (P <.0001) [Table 1]. In the
64 patients with all three follow-up visits (6 months,
12 months, and 24 months), serum vitamin D rose from
22ng/mlL at pretreatment entry to 54 ng/mL, 55 ng/mL,
and 56 ng/mL at 6 months, 12 months, and 24 months,
respectively, [Table 2].

Table 2: Vitamin D supplementation in 64 (30 women, 34 men) hypercholesterolemic, vitamin D deficient
patients previously statin-intolerent because of myalgia, myositis, myopathy, or myonecrosis. Prospective follow-
up at 6 months, 12 months, and 24 months [mean (SD), median exhibited]. The 64 patients had all three follow-up

visits at 6 months, 12 months, and 24 months

Measure Study entry = 6-month follow-up  12-month follow-up  24-month follow-up
Vitamin D (ng/mL) 21 (7), 22 57 (19), 54™ 54 (15), 55" 58 (20), 56
LDLC (mg/dL) 161 (62), 158 90 (33), 90" 89 (32), 88™" 91 (38), 82"
HDLC (mg/dL) 48 (17), 45 51 (17), 48™ 52 (17), 49" 52 (18), 48"

TG (mg/dL) 235 (147), 201 133 (60), 123" 132 (56), 120" 137 (57), 131"
Vitamin D normalized (dated cut point) 0 58 (91%) 58 (91%) 59 (92%)
Myositis-Mmyalgia-free 0 55 (86%) 59 (94%), 1 unknown 57 (95%), 4 unknown

Significance of change: 'P < .05, "P < .01, ""P < .001, ""P < .0001 by paired Wilcoxon test. LDLC = Low-density lipoprotein cholesterol, HDLC = High-density

lipoprotein cholesterol, TG = Triglyceride
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Vitamin D normalized on therapy at the three follow-
up periods in 90% (5.3 months), 86% (12.2 months),
and 91% of patients (24.0 months) [Table 1]. In the
64 patients with all three follow-up visits, vitamin
D normalized in 91%, 91%, and 92% of patients at
6-month, 12-month, and 24-month follow-up visits,
respectively, [Table 2].

Median LDLC in the time windows fell from 167
mg/dL, 164 mg/dL, and 158 mg/dL at pretreatment
study entry to 90 mg/dL, 91 mg/dL, and 84 mg/dL,
respectively, (P <.0001 for all) [Table 1]. Mean HDLC
rose from 46 mg/dL, 46 mg/dL, and 45 mg/dL to
50 mg/dL, 51 mg/dL, and 49 mg/dL, respectively,
(P <.0001, <.0001, <.05) and triglyceride fell from
204 mg/dL,193 mg/dL, and 188 mg/dL to 125 mg/dL,
122 mg/dL, and 122 mg/dL, respectively, (P < .0001
for all) [Table 1]. In the 64 patients with all three
follow-up visits, median LDLC fell from 158 mg/dL
at entry to median levels of 90 mg/dL, 88 mg/dL, and
82 mg/dL on follow-up (P < .0001 for all) [Table 2].

During the three follow-up visits, 3% of patients
(4 patients) had CPK 3-<10 times the UNL, the other 97%
had CPK <3*UNL, and no patient had CPK 210*UNL.

At the 6-month follow-up, 16 (12%) patients had myalgia-
myositis (all with CPK <3 times the laboratory UNL) and
stopped the statin rechallenge while 118 (88%) remained
free of muscle symptoms [Table 1]. At the 12-month
follow-up, nine (9%) patients had myalgia-myositis
and stopped the statin rechallenge, one of whom had
mild myonecrosis [CPK 3-<10*UNL] and eight with
CPK <3*UNL while 94 (91%) remained free of myalgia-
myositis [Table 1]. At the 24-month follow-up, four (5%)
patients had myalgia-myositis and stopped the statin
rechallenge (three had CPK<3*UNL, and one had CPK
3-<10*UNL) while 78 (95%) remained symptom-free.
At the last of the follow-ups, 15 (10%) patients had
myalgia-myositis and stopped the statin rechallenge (13
had CPK<3*UNL, two had CPK 3-<10*UNL) while 131
(90%) were symptom-free [Table 1].

At all the three follow-up periods of the 16 (12%), nine
(9%), and four (5%) patients who stopped the statin
rechallenge because of myalgia-myositis, none had
moderate or severe myonecrosis and rhabdomyolysis.

By stepwise selection, the only significant predictor
for muscle symptoms at the last follow-up was the
serum vitamin D level. For each one unit increase
in serum vitamin D, the odds ratio (OR) (muscle
symptoms/symptom-free) was 0.96 with the 95%
confidence intervals being 0.933-0.996. The area
under the curve (AUC) for this logistic regression
model was 0.719.

Safety

No patients developed hypercalcemia and nephrolithiasis.
There were no consistent abnormal alterations in serum
calcium, renal, glucose, or liver function tests during the
study period.

At 6-month follow-up, 2% (3/134) of the patients had
serum vitamin D levels 2100 ng/mL (the laboratory
UNL), 0% (0/103) at 12-month follow up, and 2%
(2/82) at 24-month follow-up. These patients were
asymptomatic at these high serum vitamin D levels and
when their vitamin D supplementation was halved, their
serum vitamin D level fell below the laboratory UNL of
100 ng/mL.

Discussion

Unless myonecrosis or clinical rhabdomyolysisi®**! are
present, myalgia, myopathy, and myositis in statin-
muscle intolerant patients is necessarily subjective.
Within this frame of reference, before entering the
current study, all the patients had experienced myalgia,
myositis, myopathy, or myonecrosis on 22 statins, severe
enough so that they refused to begin any new statin
therapy without evaluation of their statin intolerance.

In most studies, low serum vitamin D is associated with
statin intolerancel #1822l and vitamin D supplementation
appears to reverse statin intolerance,*?'*! including
our three previous reports.’!! In the current study,
among the 146 statin-intolerant patients found to have
low serum vitamin D, most of them (88% at 6 months,
91% at 12 months, and 95% at 24 months) tolerated
statins without myalgia, myositis, myopathy, and/or
myonecrosis after repletion of serum vitamin D with
vitamin D supplementation therapy (median 50,000
units/week). By logistic regression, the only significant
predictor for muscle symptoms at the last follow-up was
serum vitamin D level at that time, consistent with our
hypothesis that statin intolerance because of myalgia,
myositis, myopathy, and/ or myonecrosis was associated
with low serum vitamin D and could largely be resolved
by vitamin D supplementation. Furthermore, vitamin D
supplementation was safe and well tolerated.

What are the potential mechanisms that account for the
effectiveness of vitamin D supplementation on statin-
induced myalgia and myositis? Muscle cells have vitamin
D receptors, and low levels of plasma vitamin D can be
associated with proximal muscle weakness, hypotonia,
prolonged time to peak contraction and relaxation, and
generalized musculoskeletal pain.'>2*1 Supplementation
with vitamin D may enhance the skeletal muscle function
through morphological adaptations and enhanced
calcium availability during cross-bridge cycling.*’)
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Vitamin D and the vitamin D receptor in the skeletal
muscle influence it via both genomic and nongenomic
mechanisms.“*#!l The skeletal muscle contains vitamin
D receptors that modulate transcription factors in
muscle cells, which in turn mediate cell proliferation
and differentiation into mature type II muscle fibers.!*!
Vitamin D is responsible for transportation of calcium
into sarcoplasmic reticulum, necessary for sarcomeric
muscular contraction,?! and plays an important function
in muscle contractility and myogenesis.*¥ Since vitamin
D is an inducer of CYP3A4 and CYP2C9, vitamin
D supplementation should reduce myopathic side
effects by increasing the metabolism of statins, thereby
reducing statin-induced muscle toxicity.*! Simvastatin,
atorvastatin, and lovastatin are metabolized primarily by
CYP3A4, fluvastatin by CYP2C9, and pravastatin and
rosuvastatin are not appreciably metabolized by CYP
enzymes."! Rosuvastatin, the statin rechallenge used
in the present study, appears to cause less myalgia than
other statins,*! in part, because it is not metabolized
by CYP3A4. Pitavastatin is marginally metabolized by
CYP2C9 and to a lesser degree by CYP2C8.1!

The strength of the current study was that 88-95% of
patients previously intolerant to two or more statins
were, after repletion of serum vitamin D, able to
tolerate rechallenge with statins with concomitant
excellent lowering of LDLC to ATP suggested levels.*
The second strength of the current study, adding to
previous experience,* 11141821 j5 the large number of
patients with extended follow-up, reemphasizing the
effectiveness of vitamin D supplementation in myalgia,
myositis, myopathy, and/or myonecrosis statin-
intolerant patients with low pretreatment vitamin D.
An optimal, gold-standard study of patients intolerant
to 22 statins and having low pretreatment vitamin D
would be double-blind, incorporating four intervention
groups using a single statin at a fixed dose. Group 1
would be given placebos for both statin and vitamin
D, group 2 placebo for statin and active vitamin D
supplementation, group 3 active statin and placebo
vitamin D, and group 4 both active statin and active
vitamin D. This study would require a large cohort of
patients and would be very difficult to select as, based
on our experience, patients intolerant of >2 statins will
not agree to participate in a blinded study where half
of the patients would be given a statin.

The major limitation of our current study and most
previous reports,'*?'3! including our three previous
studies, !l is that they were not double-blind and the
endpoints (absence of myalgia, myositis, myopathy, and/
or myonecrosis) were subjective. However, the patients
of the current study who were intolerant of two or more
statins because of myalgia-myopathy were referred to
our center because of their refusal to ever take another

statin, failing explication of a potential etiology and a
simple, inexpensive, and safe intervention that would
allow them to tolerate statins without incapacitating
muscle symptoms. A second limitation of our current
study was that 1 statin, predominantly rosuvastatin,
not metabolized by CYP3A4 and rarely associated
with myalgia-myositis*! was used for rechallenge after
vitamin D supplementation. However, Fung et al.*"]
have reported that the response to multiple statins on
rechallenge did not differ between the statins.

Overall, in our initial three reports®!! and in the current
study, we have provided supplemental vitamin D to 402
statin-intolerant patients with low serum vitamin D at
entry, of whom 352 (88%) were subsequently able to
tolerate rechallenge with statins with excellent tolerability
and the LDLC lowering to targeted levels.’ Even given
the placebo effect and the primarily subjective nature of
myalgia, myositis, myopathy, and/or myonecrosis, it is
very unlikely that 88-95% of statin-intolerant patients, as
in the current report, were able take statin rechallenge
without any muscle symptoms once serum vitamin D
was normalized.

Conclusion

Statin intolerance because of myalgia, myositis,
myopathy, or myonecrosis in vitamin D deficient patients
can, in most cases (88%-95%), be safely resolved by
vitamin D supplementation (50,000-100,000 units/week).
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