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Adverse effects of 3-hydroxy-3-methyiglutaryl 
coenzyme A reductase inhibitors associated 
with elevated serum IgE and eosinophilia 

Carol K. Fosso, MD,  a Michael J. Miller, MD,  b Wi l l iam R. Solomon,  MD,  a 

and  J a m e s  R. Baker,  Jr., MD a Ann Arbor and Midland, Mich. 

The major reported adverse reactions to the 
3-hydroxy-3-methylglutaryl coenzyme A (HMG- 
CoA) reductase inhibitors, lovastatin and pravas- 
tatin, are myopathy (0.5% to 1.9%) and increased 
liver transaminases (2%). Both reactions are re- 
versible when drug therapy is discontinued. Other 
reported, drug-attributable consequences are in- 
somnia, gastrointestinal symptoms, and skin 
rash.I, 2 In the EXCEL (Expanded Clinical Evalu- 
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Abbreviation used 
H M G - C o A :  3-Hydroxy-3-methylglutaryl coen- 

zyme A 

ation of Lovastatin) study, adverse experiences 
were reported as possibly, probably, or definitely 
drug-related in approximately 0.5% to 1.0% of 
patients in any drug-treated group? Only three 
cases of skin rash were reported in patients receiv- 
ing lovastatin. In another study, Tobert et al. 4 
noted that an erythematous eruption developed in 
one of 24 subjects after 2 days of treatment with 
15 mg lovastatin but disappeared despite drug 
continuation. These authors also reported that two 
of 59 subjects experienced maculopapular rash 
while receiving lovastatin, s No reports of hypersen- 
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sitivity reactions associated with respiratory diffi- 
culty, elevation in serum IgE concentration, or 
elevated eosinophil counts have been found in 
patients receiving H M G - C o A  reductase inhibitors 
(lovastatin, pravastatin). In addition, although 
both formulations of inhibitor show significant 
structural homology, no cross-reactivity of immuno- 
logic adverse reactions has been reported. We report 
a case of a hypersensitivity reaction to H M G - C o A  
reductase inhibitors manifested by airway hyperactiv- 
ity, elevated serum IgE concentration, and eosino- 
philia; the reaction appeared to be cross-reactive 
between two different formulations. 

CASE REPORT 

A 70-year-old man, with no known cardiopulmonary 
disease who had been accustomed to a daily regimen of 
1 to 2 miles of jogging and 7 miles of walking on a 
treadmill, was referred to the University of Michigan 
Allergy Clinic in February 1992 for evaluation of possi- 
ble mold allergy because of the onset of asthma-like 
symptoms (wheezing, dyspnea on exertion), which had 
persisted for 1 year. Symptoms also included one epi- 
sode of acute facial angioedema, which required emer- 
gency department intervention and treatment with a 
short course of corticosteroid (in September 1991). The 
patient also noted fatigue and a 6-month history of 
Raynaud's phenomenon involving the third and the 
fourth fingers of both hands. Evaluation elsewhere 
(from September 1991 to January 1992) revealed normal 
electrocardiogram and stress thallium test results and 
normal thyroid function. From January 1992 to February 
1992, laboratory findings demonstrated an elevated 
Westergren sedimentation rate, elevated serum IgE, and 
peripheral blood eosinophilia (Fig. 1, A). Prominent 
("dirty") interstitial markings were noted on chest roent- 
genogram, and a 25% decrease in forced expiratory 
volume in 1 second/forced vital capacity (baseline value 
= 3.19/4.15 L) was noted to have occurred over the 
previous year. Since an initial evaluation by a pulmo- 
nologist (in January 1992), the patient had been treated 
with inhaled triamcinolone acetonide and albuterol sul- 
fate for the asthma-like symptoms; however, he was still 
unable to carry out his usual exercise routine because of 
dyspnea on exertion accompanied by chest pressure. 

In February. 1992, evaluation in our clinic confirmed 
the elevated serum IgE (1300 IU/ml; reference ranges, 0 
to 158 IU/ml) and the eosinophilia (5200/mm 3, 48% of 
differential count). Results of immediate skin tests to 
pollens, dust mites, and molds were negative. Also, stool 
cultures for ova and parasites were negative on three 
occasions. The creatine kinase and transaminase levels 
were within normal limits. Medication profile at the time 
of evaluation was: lovastatin, dipyridamole, aspirin, mul- 
tivitamins, vitamin C, vitamin E (all since late 1990), and 
terfenadine (since September 1991), in addition to the 
triamcinolone acetonide and albuterol sulfate inhalers. 

After the initial assessment in the allergy clinic, the 
patient was instructed to stop taking all medications. 
Within 2 months, respiratory symptoms completely re- 
solved, and serum IgE level and peripheral blood eosin- 
ophil count returned to the normal range (Fig. 1, A). 
Subsequently, lovastatin alone was restarted for treat- 
ment of persistently elevated serum cholesterol (ranging 
from 240 to 295 mg/dl). Two months after lovastatin was 
restarted, asthma-like symptoms (wheezing, dyspnea on 
exertion) recurred, with an associated elevation of IgE 
level (500 IU/ml). Lovastatin was discontinued when the 
IgE level rose to 950 IU/ml; thereafter, the patient's 
clinical symptoms improved and completely resolved, 
and the serum IgE level again approached normal (200 
IU/ml) 2 months later. Because of the patient's concern 
about his continuing high serum cholesterol level (262 
mg/dl), pravastatin therapy was initiated 2V2 months 
after tovastatin was discontinued. The patient's serum 
IgE level progressively increased (from 250 to 800 
IU/ml), and after taking pravastatin for 6 months, the 
patient experienced urticaria (Fig. 1, A). Pravastatin was 
discontinued and hydroxyzine hydrochloride treatment 
was initiated to relieve his symptoms. However, the 
patient's serum IgE level (600 IU/ml) remained persis- 
tently elevated, and diffuse urticaria plus mild respira- 
tory symptoms (nasal congestion, throat irritation, and 
wheezing with exertion) continued for 8 weeks. These 
symptoms responded to a short course of oral steroids 
(prednisone 50 mg daily tapered to 10 mg daily over 3 
weeks). Subsequently, urticaria and respiratory symp- 
toms resolved at the end of a 3-week course of steroid 
treatment, and the serum IgE level declined to 250 
IU/ml (Fig. 1,A). The patient has continued to be free of 
symptoms, with a normal serum IgE level, since July 1993. 

DISCUSSION 

We report  presumptive hypersensitivity reac- 
tions to two different formulations of H M G - C o A  
reductase inhibitors. These reactions were mani- 
fested by angioedema, respiratory difficulty, 
Raynaud's  phenomenon,  and urticaria associated 
with an elevated serum IgE level. All of the 
symptoms and laboratory abnormalities resolved 
after discontinuation of the medications and re- 
curred on rechallenge. Although no measure of 
specific immune reactivity to these drugs was per- 
formed, the cause-effect relationship was strongly 
supported by the recurrence of the symptoms and 
the elevation of total serum IgE level after medi- 
cation was reintroduced. Generalized elevations of 
serum IgE level, as a result of drug treatment,  with 
signs and symptoms ranging from pruritus or urti- 
caria to severe asthma or anaphylaxis, are also well 
described in adverse reactions to other agents. It is 
unclear, in this case, whether the H M G - C o A  re- 
ductase inhibitors induced a drug-specific IgE- 
antibody response or the overall elevations of IgE 
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FIG. 1. A, Serum IgE, peripheral blood eosinophil count, and clinical symptoms associated with 
HMG-CoA reductase inhibitor treatment course. B, Structure of Iovastatin and pravastatin. All 
contain the naphthalenyl structure. 

antibody were induced through nonspecific alter- 
ation in cytokines generated by the immune response 
to the drugs, their metabolites, or a pharmacologic 
effect of the drug. Unfortunately, reliable means to 
assay for specific IgE antibodies against the HMG- 
CoA reductase inhibitors are not currently available. 

In conclusion, we have described an individual 
with hypersensitivity reactions to two formulations 
of HMG-CoA reductase inhibitors, which have 
similar frame naphthalenyl structures but different 
side chains (Fig. 1, B). Because of the very com- 
mon use of these drugs and the apparent structural 
homology between their formulations, it is impor- 
tant for physicians to be aware that such reactions 
can occur during therapy. 
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