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Article abstract-Background: Female patients with multiple sclerosis (MS) are at risk for osteoporosis because of 
gender, immobility, and corticosteroid use. Methods: Bone mineral density (BMD) was measured by dual x-ray absorp- 
tiometry in 80 female MS patients admitted to a tertiary care hospital. All patients completed a questionnaire that in- 
cluded measurements of dietary intake and sunlight exposure. Biochemical indices of bone metabolism and turnover 
were measured in a random sample of 52 patients. Results: BMD of the lumbar spine and femoral neck was 1 to 2 SDs 
lower in MS women compared with a healthy reference population. BMD was lower in patients with more severe MS. 
The mean 25(OH)D level of the sample population (43 nmoVI) was in the insufficient range, and 12 patients (23%) had 
frank vitamin D deficiency (<25 nmoV1). BMD and age-related BMD (z scores) at all skeletal sites measured were low- 
est when 25(OH)D levels were deficient. Parathyroid hormone (PTH) was frankly elevated in 13% of patients. PTH lev- 
els were negatively correlated with 25(OH)D levels and with BMD. Dietary intake of vitamin D was below the recom- 
mended level in 80% of patients, and 40% reported no weekly sunlight exposure. After controlling for age, cumulative 
steroid use was not a determinant of BMD. Conclusions: BMD was significantly reduced in female MS patients, which 
might increase fracture risk two- to threefold. Vitamin D deficiency with secondary hyperparathyroidism is prevalent 
and is probably a significant cause of low BMD in this population. Vitamin D deficiency in the female MS patient 
might be safely and inexpensively corrected by the routine use of vitamin D supplements. 
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Multiple sclerosis (MS) is a major cause of disabil- 
ity in young adults. It is estimated that there are 
between 250,000 and 500,000 affected individuals 
in the United States.l The primary clinical mani- 
festation of MS is a gait disorder leading to  pro- 
gressive immobilization. 

Patients with MS may be at increased risk for 
osteoporosis and pathologic fracture. Both MS and 
osteoporosis occur more frequently in women. A re- 
lationship between immobility and osteoporosis is 
well es tab l i~hed~-~  and may account for as much as 
a 1% loss of cancellous bone per week, as well as 
cortical bone 1 0 ~ s . ~ ~ ~  Current management of MS in- 
cludes intermittent or  continuous glucocorticoid 
treatment, and prolonged therapeutic use of gluco- 
corticoids may contribute to  decreased bone mass 
and increased risk of fra~ture.~-'O 

To determine skeletal health in MS, we mea- 
sured bone mineral density (BMD) and biochemical 
indices of bone metabolism and turnover in a co- 
hort of 80 female patients. In addition, we investi- 
gated the extent to  which the pattern and severity 
of MS and the use of glucocorticoids contribute to  

risk of bone disease in this population. 

Methods. The study population (n = 80) consisted of con- 
secutive female MS patients admitted to a tertiary care 
hospital over an  18-month period because of deteriora- 
tion in functional or medical status. Male and black pa- 
tients were excluded from the study analysis because sex 
and race are known determinants of BMD" and because 
the sample size for each of these groups was too small to 
analyze separately. The study was approved by the Insti- 
tutional Review Board of Helen Hayes Hospital, and pa- 
tients gave informed consent. 

Subjects completed a questionnaire administered by a 
trained interviewer including sections on demographics, 
diet, drug usage (including use of steroids), and men- 
strual history. Blood and urine samples were obtained in 
the fasting state within 2 days of admission and before 
the administration of glucocorticoids. 

Measurements of total body bone mineral (TBBM) and 
of anteroposterior lumbar spine (L-2 to L-4) and femoral 
neck BMD were obtained by dual x-ray absorptiometry 
(Norland XR-26, Fort Atkinson, WI). The number of SDs 
(z scores) above or below the mean for an  age-matched 
normal reference population (provided by Norland) was 
determined for each individual. 
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MS patients were categorized according to the pattern 
of disease (relapsing-remitting, relapsing progressive, or 
chronic progressive) and assigned a score on the Kurtzke 
Expanded Disability Status Scale (EDSS) by a single 
physician (J.H.).I2 For the purpose of this study, we sepa- 
rated patients into two groups according to EDSS score: 
(1) ambulatory with or without aide (EDSS score of 0 to 
6.5) and (2) predominantly wheelchair-bound (EDSS 
score 27). 

Serum samples from 52 of the cohort of 80 women 
were analyzed for ionized calcium, parathyroid hormone 
[(1-84)PTHl, bone Gla protein (BGP), tartrate-resistant 
acid phosphatase (TRAP), 25(OH)D, and 1,25(0H),D. 
Serum ionized calcium was measured using an automated 
analyzer (NOVA Biomedical, Newton, MA). Osteocalcin 
(BGP) was measured with an established radioimmunoas- 
say (INCSTAR Corp, Stillwater, MN). Intact (1-84)PTH 
was measured by an immunoradiometric assay (Allegro 
Intact PTH Immunoassay System, Nichols Institute Diag- 
nostics, San J u a n  Capistrano, CAI. Serum vitamin D 
metabolite 1,25(OH),D was determined using a specific ra- 
dioreceptor-binding assay, and serum metabolite 25(OH)D 
was determined using a competitive protein-binding 
assay. Quality control data for these assays in our labora- 
tory have been described in detail p r e v i ~ u s l y . ' ~ - ~ ~  

BMD was examined in relation to three categories of 
vitamin D on the basis of previously reported data in 
which a serum 25(OH)D concentration of less than 25 
nmoVl (10 ng/ml) was considered deficient, a concentra- 
tion of between 25 nmoVl and 50 nmolA (20 ng/ml) was 
categorized as borderline or insufficient, and a concentra- 
tion of more than 50 nmoH was considered s u f f i ~ i e n t . ' ~ J ~  

Statistical procedures. All analyses were performed 
using the SAS statistical package (SAS Institute, Cary, 
NC). BMD means were normally distributed and were 
compared using Student's t tests. Analysis of variance 
was used to measure BMD differences for variables with 
three or more categories. Age, body size, EDSS score, and 
biochemical indices were correlated with BMD using lin- 
ear correlation analysis. Mean biochemical indices in 
nonambulatory versus ambulatory patients and in those 
with versus those without past steroid use were com- 
pared using Student's t tests, or nonparametric tests for 
data that were not normally distributed. Partial correla- 
tion analyses were used to assess the independent contri- 
butions of several variables to BMD. 

1 Pattern of MS 
Relapsing-remitting 13 (18%) 41 & 2* 6.0:': 
Relapsing progressive 33 (44%) 44 * 2" 6.9 
Chronic progressive 29 (38%) 50 t 2 7.2 

EDSS score 
0-6.5 (ambulatory) 46 (57%) 47 f 2 
27.0 (nonambulatory) 34 (43%) 47 t 2 

Results. Descriptive characteristics of the patient 
population are found in tables 1 and 2. The mean 
age was 45 years. Fifty-seven percent of the cohort 

was premenopausal. Table 2 provides patient infor- 
mation for each disease pattern. Women with 
chronic progressive MS were significantly older 
than those with relapsing-remitting or relapsing 
progressive disease. The EDSS scores of patients 
with progressive MS were higher than those of pa- 
tients with the relapsing-remitting form of the dis- 
ease, and fewer progressive MS patients were am- 
bulatory compared with relapsing-remitting MS 
patients. When patients were divided into two 
groups according to ambulation status, the mean 
ages of the groups were similar. The mean duration 
of MS was greatest in patients with chronic pro- 
gressive disease. 

Bone mineral density. Mean BMD for the entire 
patient group was 0.905 g/cm2 in the lumbar spine 
and 0.676 g/cm2 in the femoral neck. The mean z 
score was -0.98 for the spine and -1.7 for the 
femoral neck; this corresponds to a twofold to  3.4- 
fold greater risk of fracture among our patients 
compared with healthy women of similar age.19,20 
As expected, premenopausal BMD was greater 
than postmenopausal BMD, due to younger age 

Table 1. Descriptive characteristics of entire 
patient population and of pre- and postmeno- 
pausal patients 

Age (F) 
Height (mJ 
Weight (kg)  
Body mass index 

(kg/m? 
Bone mineral density 1 
AP lumbar spine 

BMD (g/cm2) 
z score 

BMD (g/cm2) 
z score 

TBBM igi 

Femoral neck 

Entire Pre- Post- 
population menopausal menopausal 
(n = 80) (n = 43) (n = 32) 

45 c 10 
1.64 + 0.08 
62.1 + 12.4 
23.2 + 4.7 

BMD) 

0.905 * 0.191 
-0.979 i 1.27 

0.676 2 0.157 
-1.72 2 1.31 
2,364 f 490 

4 1 f 6  
1.64 * 0.08 
63.7 t 11.7 
23.8 t 4.5 

0.961 ? 0.160 
-0.820 * 1.16 

0.737 z 0.133 
-1.45 ? 1.37 
2,577 t 394 

55 * 10 
1.65 f 0.07 
61.8 i 13.2 
22.8 f 5.2 

0.816 ? 0.198 
-1.30 2 1.37 

0.573 -t 0.141 
-2.19 t 1.20 
2,065 t 475 

All values given are mean f SD. Menopausal status was unknown for five pa- 
tients. 

TBBM Total body bone mineral 

Table 2. Descriptive characteristics by pattern of MS and EDSS score 

Age EDSS 
n (%) (yr) score %Ambulatory MS duration 

69 
48 
42 

8 2" 
9i1" 

14 t 2 

10 f 1 
1 3 t l  

" p  < 0.03 versus chronic progressive. 
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Table 3. Bone mineral density of the spine and 
femoral neck and total body bone mineral (TBBM) 
for female MS patients categorized by pattern of 
MS and EDSS score 

Bone mineral density 
Lumbar spine Femoral neck TBBM 

(g/cm2) (g/cm') (g)  
Mean * SEM Mean * SEM Mean t SEM 

MS pattern 
Relapsing-remitting 0.983 f 0.036 0.724 f 0.034 2.510 f 104 

Relapsing progressive 0.913 f 0.032 0.697 f 0.025 2,384 k 94 

Chronic progressive 0.873 f 0.040 0.632 f 0.036 2.289 f 101 

(n = 131 (-0.59) (-1.471 

(n = 34) (-1.13) (-1.84) 

(n = 28) (-0.93) i-2.021 

EDSS score 
0-6.5 [ambulatory) 0.931 f 0.026 0.711 f 0.021 2,412 f 62 

27 (nonambulatory) 0.871 * 0.034 0.626 f 0.029' 2,287 c 110 
(n  = 461 (-0.82) (-1.38) 

(n = 34) (-1.23) 1-2.27)* 

MS pattern could not he determined in five patients. 

The z score is shown in parentheses below bone mineral density values 

* p < 0.02 versus ambulatory. 

and to estrogen sufficiency. 
BMDs of the lumbar spine and femoral neck and 

TBBM were lower in patients with more severe MS 
as assessed by either pattern of MS or EDSS score 
(table 3). Although all z scores were negative, there 
were no significant differences between mean z 
scores among the three patterns of MS. At all skele- 
tal sites, chronic progressive MS had the lowest 
BMD and relapsing-remitting MS had the highest. 
Spine and hip BMD values and z scores were higher 
in ambulatory than in nonambulatory patients. 

BMD was higher in patients with a history of 
steroid use (patients were categorized as having 
previous exposure to steroids [74%1 or having no 
exposure to steroids [26%1). However, patients who 
had received steroids were on average 5 years 
younger than patients who had not received them. 
When age was included in the multivariate model, 
steroid use and BMD were no longer related. 
Steroid use ranged in duration from 1 to 23 months 
(mean k SD, 4 * 0.8 months) and consisted of either 
intramuscular ACTH, intravenous methylpred- 
nisolone, or oral steroids. I t  was not possible to  de- 
termine the total steroid dose. However, duration 
of steroid use (in months) was not related to BMD 
at any site. 

Biochemistry. Biochemical indices of skeletal 
metabolism and turnover (n = 52) and normal 
ranges are shown in table 4. All mean indices were 
normal in the population a t  large, although the 
mean 25(OH)D level was in the insufficient range. 
Of the 52 patients, 12 were deficient in 25(OH)D, 
24 were in the insufficient range, and only 16 had 
clearly adequate 25(OH)D levels. Five of the 52 pa- 
tients had serum 25(OH)D levels that were consis- 
tent with osteomalacia (55 ng/ml, or 513 nmol/l), al- 
though we have no confirmatory histologic data. 
Serum sampling was distributed equally across all 

Table 4. Biochemistry data for female MS patients 
(n = 52) 

I 
Normal 

Mean + SEM Range range* 

Ionized calcium inmobl) 1.25 k 0.005 1.17~1.34 1.0-1.35 
1.44-9.55 2.0-7.1 (1-84)PTH ipmoyl) 4.36 t 0.25 

Bone Gla protein (nmoyl) 0.477 t 0.032 0.086-1.103 0.3-1.1 
Tartrate-resistant 121 r 4  45-195 80-133 

25iOH)D (nmobl) 42.9 r 3.30 7.5-112 28.120 
1,25(OH),D (pmoV1) 82 f 4 29- 156 43-156 

acid phosphatase (nkatn) 

* Range is for normal postmenopausal women in our laboratory; n = 100, except 
for tartrate-resistant acid phosphatase (n = 331. 

four seasons of the year. There were no seasonal 
fluctuations in mean 25(OH)D levels. Moreover, 
the percentage of patients in each vitamin D cate- 
gory did not vary with season of sampling. 

The mean PTH level was higher (5.7 pmoV1) in 
patients with deficient 25(OH)D levels than in  
those with sufficient 25(OH)D levels (table 5). Thir- 
teen percent of patients had frankly elevated PTH, 
and all these patients had deficient or insufficient 
25(OH)D levels. 

TRAP levels were higher in nonambulatory pa- 
tients (130 nkat/l) than in ambulatory patients 
(114 nkat/l) ( p  < 0.051, but there were no other sig- 
nificant differences between these groups. BGP 
was correlated positively with PTH (r = 0.29, p = 
0.04) and negatively with 25(OH)D (r = -0.18, p = 
0.20). 

Inter re 1 a t i  o n s h ips be tween b i o c h e m i s t ry and 
BMD. When 25(OH)D levels were categorized as 
deficient, insufficient, and adequate, mean BMD 
values a t  all sites were lowest in those patients 
with a deficient 25(OH)D level (table 5). Femoral 
neck BMD was significantly correlated with cate- 
gory of 25(OH)D level (r = 0.292, p = 0.047). Mean 
serum PTH levels were significantly different for 
each 25(OH)D category, being highest  when 
25(OH)D was deficient. 

Multivariate analyses. Multivariate analyses 
controlling for age reduced all correlation coeffi- 
cients between BMD and vitamin D level and be- 
tween BMD and PTH level. Controlling for disease 
severity (EDSS), however, strengthened the rela- 
tionship between PTH level and BMD of lumbar 
spine (r = -0.32, p = 0.0561, BMD of femoral neck 
(r = -0.24, p = 0.16), and TBBM (r = -0.36, p = 
0.03). When weight was controlled for in the multi- 
variate analysis, there were no substantial changes 
in  the relationships between BMD and either 
25(OH)D level or PTH level. 

Differences between pre- and  postmenopausal 
women. As expected, the mean BMD of pre- 
menopausal women was 13 to 19% higher than that 
of postmenopausal women (table 1). There were no 
significant differences in biochemical variables be- 
tween pre- and postmenopausal women, although 
the mean PTH level was surprisingly higher in post- 
menopausal than in premenopausal women (4.98 
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Table 5. Characteristics of female MS patients as categorized by serum levels of 25(OH)D 

Bone mineral density 
Lumbar spine Femoral neck TBBM PTH 

EDSS (glcm9 (glcm2) (g) (pmoY1) 
25(OH)D level* score Age Mean*SEM Mean 2 SEM Mean 2 SEM Mean SEM 

Deficient 25(OH)D 6.4 + 0.7 51 f 3 0.816 * 0.058 0.601 5 0.040 2,148 k 178 5.7 * 0.6 

Mean, 17 f 2 nmolll 

Insufficient 25(OH)D 7.0 * 0.3 45 * 2 0.951 * 0.044 0.692 k 0.037 2,446 130 4.1 k 0.3t 

Mean, 37 5 2 nmolll 

Adequate 25(OH)D 6.4 2 0.3 46 * 3 0.924 * 0.079 0.729 f 0.031t 2,454 2 121 3.8 * 0.31 

Mean, 73 f 5 nmolll 

The z score is shown in parentheses below bone mineral density values 

* Deficient = 25(OH)D < 25 nmoIA; insufficient = 25(OH)D t 25 nmoIA but < 50 nmol/l; adequate = 25(OH)D > 50 ~ ~ o I A . ~ ~ J ~  
t p  < 0.02 versus 25(OH)D deficient. 

(n = 12) (-1.53) (-2.25) 

(n = 24) (-0.83) (-1.77) 

(n = 16) (-1.02) (-1.53" 

I 

versus 3.98). Indices of turnover (BGP and TRAP) 
were also higher in postmenopausal women (NS). 

Similar relationships between BMD, 25(OH)D 
level, and PTH level were found when pre- and 
postmenopausal women were analyzed separately. 
However, the differences in mean PTH levels for 
each category of 25(OH)D were greater in post- 
menopausal than in premenopausal patients (data 
not shown). 

Dietary survey and sunlight exposure. The di- 
etary survey was used to determine vitamin D in- 
take. The mean daily vitamin D intake was 125 IU 
and was below the US Recommended Daily Al- 
lowance (USRDA) in 80% of this population. In ad- 
dition, 40% of patients reported no sunlight expo- 
sure during an average week. 

Discussion. In this study, it was expected that 
age, weight, ambulation status, and steroid use 
would be the major determinants of BMD. The high 
prevalence of 25(OH)D deficiency and insufficiency 
was a surprising and important finding, as was the 
importance of 25(OH)D levels in contributing to the 
low BMD in this population. 

The mean serum 25(OH)D level found in our 
study population, whose mean age was 45, was simi- 
lar to  levels reported in elderly nursing home popu- 
lations21,22 whose mean ages were over 80 years. The 
higher PTH levels in patients with lower 25(OH)D 
levels are indicative of a physiologic compensatory 
response to vitamin D deficiency. The relationship 
between low 25(OH)D, high PTH, and high levels of 
skeletal turnover variables is also consistent with an 
increase in skeletal resorption to maintain calcium 
homeostasis. Low BMD has been associated with 
subclinical vitamin D deficiency in postmenopausal 
osteoporotic  patient^^^.^^ and elderly nursing home 
residentsz1 and with clinical vitamin D deficienc~,~~ 
at least in part as a consequence of the resulting sec- 
ondary hyperparathyroidism.2"-28 
1690 NEUROLOGY 44 September 1994 

The major determinants of vitamin D status are 
diet and sunlight exposure. Our dietary survey re- 
veals a dietary vitamin D intake that is less than 
the USRDA in 80% of this population. Sunlight ex- 
posure can normally compensate for even minimal 
dietary  intake^.^^,^^ However, heat intolerance is a 
well-recognized feature of MS,3O leading many pa- 
tients to avoid prolonged exposure to sunlight. The 
fact that many MS patients are homebound or re- 
stricted in their activity also limits sunlight expo- 
sure. In the present study, a remarkable 40% of pa- 
tients reported no sunlight exposure. These factors 
most likely explain the deficient and insufficient 
levels of 25(OH)D in this MS population. 

Since calcium absorption efficiency decreases 
after menopause,31 it is not surprising that the re- 
lationship between 25(OH)D level, PTH level, and 
BMD was stronger in postmenopausal than in pre- 
menopausal women. Furthermore, the increase in 
mean PTH level in postmenopausal versus pre- 
menopausal women shows that vitamin D defi- 
ciency overshadowed the effects of estrogen defi- 
ciency, which would normally activate skeletal 
turnover and suppress PTH secretion. The fact that 
the correlations of BMD with PTH level and with 
25(OH)D level decreased when age was controlled 
for in the multivariate model is not surprising, 
since calcium absorption efficiency also decreases 
with age.31 In addition, age was correlated with du- 
ration of MS and negatively correlated with sun- 
light exposure in this population. 

Surprisingly, BMD in all skeletal sites was 
higher in patients with previous steroid use. This 
may reflect the fact that steroid treatment gener- 
ally is more frequently given to younger patients 
with less severe disease. In fact, this was the case 
in our study population, as  we found that  fre- 
quency of steroid use was greater in patients with 
lower EDSS scores. When age was controlled for in 
a multivariate model, the positive association be- 



tween BMD and steroid use disappeared. Still, we 
were surprised by the absence of a negative associ- 
ation between steroid use or  duration of steroid 
treatment and BMD. Although these data  are 
cross-sectional, we speculate that the beneficial ef- 
fects of pulsed steroids on mobility in  MS pa- 
t i e n t ~ ~ ~ - ~ ~  might offset the known negative effects of 
pharmacologic steroid treatment on bone mass.35 In 
fact, when we evaluated the biochemical responses 
to a 6-week high-dose glucocorticoid regimen, we 
found a prolonged suppression of bone formation 
and an increase in bone resorption, which would 
clearly be detrimental to  bone, at least in the short 
term.16 It  is also conceivable that the intermittent 
nature of steroid use in most MS patients allows 
for skeletal recovery without residual damage to  
bone mass. In addition, a recent retrospective 

found that fractures are significantly more 
common in MS patients during periods of pro- 
longed steroid treatment than during equivalent 
periods immediately preceding the start of steroid 
therapy. We are therefore conducting a longitudi- 
nal follow-up study of MS patients to determine the 
impact of pulsed steroid treatment on BMD, dis- 
ease severity, and fracture risk. 

In women with MS, bone density in the lumbar 
spine, bone density in the femoral neck, and TBBM 
all relate to  the severity of MS, particularly when 
ambulation status is the major criterion for assess- 
ment of severity. It is important to note that this 
population is not a true cross-section of MS pa- 
tients since this study recruited only women admit- 
ted to the hospital for a deterioration in clinical 
status, and not those with stable symptoms. How- 
ever, even in the least severe forms of the disease, 
the mean BMD for MS patients was lower than the 
average BMD in a healthy population of similar 
age. The extent of the decrease in BMD means 
that, on average, the female MS patient has a risk 
of fracture 2 t o  3.4 times as great as that  of a 
healthy woman of a similar age.19,20 The risk of 
fractures may be further increased by the added 
risk of falls among MS patients whose visual and 
motor performances are deteriorating. Increased 
numbers of fractures in MS patients may cause fur- 
ther deterioration of ambulation in an already dis- 
abled population. 

The high prevalence of vitamin D deficiency and 
insufficiency, with compensatory secondary hyper- 
parathyroidism and  s t imulat ion of skeletal  
turnover, is an important contributor to  osteoporo- 
sis risk in  MS patients.  A recent study from 
Europe37 suggested that daily supplementation 
with vitamin D (800 IU) and calcium (1,200 mg) re- 
duced hip fracture by 43% in ambulatory elderly 
women and had no significant adverse effects. Vita- 
min D deficiency in the female MS patient might be 
corrected easily, inexpensively, and with very low 
risk by the routine use of vitamin D supplements. 
By analogy with this elderly population, this could 
have a substantial impact on bone density, fracture 
risk, morbidity, and mortality in MS patients. 
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Acute rhabdomyolysis in patients 
infected by human 

immunodeficiency virus 
P. Chariot, MD; E. Ruet, BSc; F.J. Authier, MD; Y. Levy, MD; and R. Gherardi, MD 

Article abstract-To delineate the spectrum of rhabdomyolysis associated with human immunodeficiency virus (HIV) 
infection, we reviewed the clinical and pathologic data from nine HIV-infected individuals with acute rhabdomyolysis, 
and pooled data with those of 11 previously reported cases. Patients with rhabdomyolysis were at all stages of HIV in- 
fection and could be classified into three groups: (1) HIV-associated rhabdomyolysis (7  of 201, including rhabdomyolysis 
in primary HIV infection, recurrent rhabdomyolysis, and isolated rhabdomyolysis; (2) rhabdomyolysis induced by 
drugs (6 of 20), including didanosine; and (3) rhabdomyolysis at  the end stage of acquired immunodeficiency syndrome 
(7 of 20), including opportunistic infections of muscle and rhabdomyolysis without a definite cause. Because prognosis, 
in part, depends on the cause of rhabdomyolysis, recognition of drug-induced or opportunistic infectious muscle disor- 
ders is required. 

NEUROLOGY 1994;44: 1692-1696 

Patients infected by the human immunodeficiency 
virus (HIV) may develop a variety of muscular dis- 
orders including HIV-associated myopathies,1,2 mito- 
chondrial myopathy induced by zidovudine ther- 
a ~ y , ~ - ~  opportunistic infections and tumoral infiltra- 
tion of m ~ s c l e , ~ J  the HIV wasting syndrome and 
other acquired immunodeficiency syndrome (AIDS)- 
associated cachexias,* and vasculitic processe~.~ 

Rhabdomyolysis is a nonspecific clinical and lab- 

oratory syndrome in which creatine kinase and 
myoglobin escape from muscle cells as the result of 
direct injury or inbalance between energy produc- 
tion and utilization in muscle.lOJ1 Causes of rhab- 
domyolysis include alcohol abuse, compression, 
seizures, drug intake, electrolyte disorders, and 
bacterial or  viral infections.1° Since 1985, there 
have been single case  report^'^-^^ of rhab-  
domyolysis associated with HIV infection, includ- 
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