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CASE REPORTS

Severe non-exertional rhabdomyolysis from weight loss
supplement in sickle cell trait: A perfect storm?
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ABSTRACT

Exertional rhabdomyolysis from sickle cell trait has been documented. Also, cases of rhabdomyolysis from the use of weight
loss supplements in the setting of sickle cell trait and exertion have been described. However, the role of sickle cell trait
in non-exertional rhabdomyolysis is not clear. We present a case of severe non-exertional rhabdomyolysis from weight loss
supplement in a patient with sickle cell trait.

A 45-year-old African American female with sickle cell trait presented to the emergency department with two days history of
fatigue and mild breathlessness. She also reported diarrhea and vomiting for five days before presentation. She admitted to taking
Garcinia cambogia (a dietary supplement) for weight loss one week prior to the onset of symptoms. She denied alcohol or drug
use, rigorous physical activity or trauma.

She was dehydrated on examination. Laboratory values revealed markedly elevated serum creatine phosphokinase (CPK) and
creatinine levels. Garcinia cambogia was discontinued and she was hydrated with intravenous fluids. Her CPK and creatinine
levels significantly trended down and she was discharged home with no apparent sequelae.

Our patient had multiple episodes of diarrhea and vomiting likely from the use of Garcinia cambogia. We believe she suffered
non-exertional rhabdomyolysis from dehydration in the setting of sickle cell trait. Though dietary weight loss supplements are
marketed as generally safe, this case suggests otherwise. We emphasize that clinicians routinely inquire about use of these
supplements and provide appropriate counseling to patients on the adverse effects, especially among those with sickle cell trait.
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1. INTRODUCTION

Rhabdomyolysis is a condition characterized by muscle
breakdown with resultant release of intracellular muscle con-
tents into the circulation.[1] The degree of muscle injury
frequently correlates with electrolyte imbalances and acute
kidney injury (AKI) which could lead to significant morbid-

ity and mortality in affected individuals.[1] The hallmark of
rhabdomyolysis is elevated serum muscle enzymes, specifi-
cally creatine phosphokinase (CPK).[2]

Common causes of rhabdomyolysis include extreme physi-
cal exertion, extensive tissue injury, metabolic derangements,
drugs, and toxins.[1–3] Interestingly, few case reports have
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suggested that some dietary weight loss supplements could
predispose to rhabdomyolysis.[4–6] It is theorized that in-
gredients in these products are directly toxic to myocytes
and also impair intracellular calcium homeostasis leading to
myonecrosis, especially in the setting of concomitant exer-
tion.[7]

The association between sickle cell trait and exertional rhab-
domyolysis has been extensively documented.[8–10] Extremes
of heat, exercise hyperemia, and hypoxia have been associ-
ated with increased risk of exertional rhabdomyolysis in
patients with sickle cell trait.[11] Burke et al. reported a
case of exertional rhabdomyolysis aggravated by weight loss
supplement in a patient with sickle cell trait.[7] However, the
role of sickle cell trait in non-exertional rhabdomyolysis with
or without other risk factors is not clear.

We present a case of severe non-exertional rhabdomyoly-
sis from suspected weight loss supplement in a patient with
sickle cell trait. Available literature is also discussed herein
to provide more insight into rhabdomyolysis as it relates to
weight loss supplement and sickle cell trait.

2. CASE PRESENTATION

A 45-year-old African American female veteran with a med-
ical history of sickle cell trait, asthma, and fibromyalgia
presented to the emergency department with two days his-
tory of generalized body weakness and mild shortness of
breath. She also complained of multiple episodes of diarrhea,
nausea, and vomiting for about five days before presenta-
tion. Review of systems revealed low-grade fever, headache,
palpitations, muscle soreness and dark colored urine.

Her medications at presentation were oral bronchodilator
inhalers and acetaminophen as needed. She also admitted
to taking pure Garcinia cambogia (a dietary supplement)
for weight loss; one capsule twice daily for one week prior
to presentation. She denied use of any other drugs or sup-
plements. She was not on an exercise regimen and had not
been involved in any rigorous physical activity or trauma.
Also, there was no history of alcohol use, tobacco smok-
ing or illicit drug use. Physical examination revealed heart
rate of 102 beats per minute, regular; blood pressure of
127/79 mmHg; respiratory rate of 23 breaths per minute; tem-
perature of 36.4◦C (97.5◦F); and oxygen saturation of 100%
on room air. There was normal air entry in both lungs without
any abnormal sounds. The rest of her physical examination
was unremarkable. Initial laboratory investigations were
notable for markedly elevated levels of blood urea ni-
trogen (27 mg/dl), serum creatinine (1.7 mg/dl), aspar-
tate transaminase (633 units/L) and alanine transaminase
(311 units/L). Her serum CPK level was > 16,400 units/L

(maximum reportable laboratory cut-off value). Remain-
der of his metabolic profile, serum lactate dehydrogenase
(146 units/L), potassium (3.7 mEq/L) sodium (138 mEq/L),
total bilirubin (0.2 mg/dl) and hemoglobin (13.5 g/dl) lev-
els were within the normal limits. Urinalysis (dipstick and
microscopy) revealed hematuria with trace red blood cells
(< 1 RBC per hpf). Nasopharyngeal swab for influenza was
negative on reverse transcription-polymerase chain reaction
(RT-PCR) assay. Microbiology tests were negative for any
infectious process.

She was diagnosed with severe rhabdomyolysis complicated
by AKI and treated with aggressive intravenous fluid hydra-
tion. Garcinia cambogia was discontinued. By hospital day
5, her serum CPK and creatinine levels had trended down
to 3,800 units/L and 0.9 mg/dl respectively and elevated
transaminases significantly improved as well. She was sub-
sequently discharged home with no apparent sequelae and
counseled on adverse effects of weight loss supplements.

3. DISCUSSION AND LITERATURE REVIEW
Dietary weight loss products come in various forms; tablets,
capsules, soft gels and contain an average of ten different in-
gredients. Common ingredients include dietary fiber, herbs,
minerals and botanicals.[12] These products are sold with
claims that they reduce appetite, nutrient absorption, body
fat, metabolism and ultimately body weight.[12] Despite
safety concerns and little or no evidence supporting their
efficacy,[13] an estimated 35% of adults in the US have re-
portedly used a weight-loss supplement at some point in their
lives.[14] Also, many users erroneously perceive these prod-
ucts to be safer than prescription medications and believe
they are approved by the Food and Drug Agency (FDA) for
use. Common adverse effects associated with weight loss
supplements include headache, nausea, upper respiratory
tract and gastrointestinal symptoms. More serious compli-
cations such as myocardial ischemia, hypertensive crises,
liver toxicity, seizures, and rhabdomyolysis have also been
reported.[7, 15] In a nationally representative sample of emer-
gency department cases from 2004 through 2013, adverse
effects from dietary weight loss supplements accounted for
an average of 23,000 emergency department visits and 2,000
projected hospitalizations annually.[16]

Nausea, vomiting, diarrhea, and rhabdomyolysis experienced
by our patient following one week use of Garcinia cambo-
gia, raise concerns for an “exposure-outcome” association.
Garcinia cambogia is a tropical fruit commonly found in
Asia and parts of Africa which contain hydroxycitric acid
(HCA) in its pulp.[17] HCA is believed to inhibit lipogenesis,
suppress food intake, and reduce weight gain. Yet, evidence
on its efficacy has been conflicting. Heymsfield et al. in a
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randomized control trial showed that HCA did not have a sta-
tistically significant effect on body fat and weight.[18] Com-
mon adverse effects that have been attributed to Garcinia
cambogia are generally mild; headache, nausea, upper respi-
ratory tract and gastrointestinal symptoms. However, Hines
et al. noted severe rhabdomyolysis from two weeks ingestion
of 100% pure Garcinia cambogia in an otherwise healthy
adult (hemoglobin genotype not reported). Other similar sup-
plements that have been related to rhabdomyolysis include
Hydroxycut4 and Synephrine.[7]

Our patient has sickle cell trait, a common condition among
individuals of African ancestry and caused by a mutation in
the beta-globin gene resulting in heterozygosity. Affected
individuals have heterozygous hemoglobin AS (HbAS); wild-
type hemoglobin A as well as hemoglobin S.[10] Unlike sickle
cell anemia, a more serious disease in which there is two
homozygous hemoglobin, individuals with sickle cell trait
typically live normal lives.[9] However, there is evidence to
support that individuals with sickle cell trait can potentially
develop life-threatening complications under certain condi-
tions. Nelson et al. in a retrospective study of US military
men with sickle cell trait found significantly higher adjusted
risk of exertional rhabdomyolysis (hazard ratio, 1.54; 95%
CI, 1.12 to 2.12; p = .008).[10] Likewise, case reports have
associated sickle cell trait with muscle cell breakdown and
acute kidney injury.[9, 11] Further review of the literature sug-
gests that the pathologic link between sickle cell trait and
rhabdomyolysis is dehydration which predisposes to sick-
ling of red blood cells in muscle capillaries and consequent
ischemia.[11] Patients with sickle cell trait might also be
more at risk of severe dehydration due to inherent inability
to adequately concentrate their urine and conserve water.[19]

Hypercoagulability states have been described in sickle cell
trait, though of less severity compared to hemoglobin SS.
Systemic micro-particles, proteins C and S, endothelin-1
(ET-1), thrombin-antithrombin (TAT) complexes, prothrom-
bin fragment 1.2 (F1.2), absolute blood monocyte levels and
adrenomedullin (ADM) have been described as markers of
hypercoagulable states in sickle cell disease.[20–22] The in-
tensity of anticoagulation using these markers as measures
is significantly lesser in hemoglobin AS relative to SS.[22]

Interestingly, rhabdomyolysis with concomitant renal fail-
ure has reportedly been associated with venous thromboem-
bolism.[23] Severe rhabdomyolysis often causes fatal kidney
injury with loss of procoagulant proteins which would pro-
mote hypercoagulability. Also, exertion causes endothelial
injuries and hemoconcentration both of which increase the
risk for thrombosis.[24] It is quite possible that individuals
with sickle cell disease, who develop exertional rhabdomy-
olysis as seen in our patient, may be predisposed to throm-

boembolic events. More studies should be done to investigate
this hypothesis.

Though most cases of rhabdomyolysis documented in sickle
cell trait were related to exertion, the inherent urine concen-
trating defect could easily exacerbate a state of dehydration
from non-exertional conditions such as viral gastrointesti-
nal infection, diabetes, sepsis or excessive perspiration. As
reported by Eisenbach et al., a 29-year-old African Amer-
ican with sickle cell trait developed severe non-exertional
rhabdomyolysis from dehydration during a sauna session.[25]

Krieger et al. also suggested that sickle cell trait possibly in-
duced non-exertional rhabdomyolysis in an African – Amer-
ican male who had suffered minor trauma which was not
extensive enough to explain the severity of his muscle cell
breakdown.[26] Our patient had multiple episodes of diar-
rhea and vomiting likely from the use of Garcinia cambogia
and was dehydrated on examination, which in the setting of
sickle cell trait probably precipitated non-exertional muscle
cell breakdown.

We strongly associate rhabdomyolysis in this patient with
a medical history of sickle cell trait to Garcinia Cambogia
use, given the onset of diarrhea and vomiting after starting
the medication and severe dehydration noted at presenta-
tion. Furthermore, no other common cause was identified;
no history of trauma, metabolic derangements, use of other
medications and common infections known to cause rhab-
domyolysis such as influenza were ruled out. Though, very
few cases of non-exertional rhabdomyolysis from Garcinia
Cambogia use have been reports, this case suggests that
sickle cell trait might be a contributory risk factor creating
a perfect storm. Since case reports and series form the bulk
of most available evidence in the literature, further research
is needed to investigate the temporal effect of weight loss
dietary supplements and sickle cell trait either as single or
composite factors on the incidence of non-exertional rhab-
domyolysis.

4. CONCLUSION

Use of weight loss supplements is fairly common in the
US adult population especially among women and US mili-
tary.[27, 28] A small percentage of people who use these sup-
plements inform their primary care providers or any health
care professional.[27] Though these products are marketed as
generally safe, this case and others in the literature suggest
otherwise. We emphasize that clinicians routinely inquire
about dietary supplement use during patient encounters and
provide appropriate counsel on the potential for adverse out-
comes especially in patients with sickle cell trait.
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