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We report the case of a young male presenting with cholestatic liver failure. After an extensive workup, the etiology of the liver failure was determined to be due to hereditary coprophorphyria (HCP). The inciting event was the
use of Hydroxycut™, an over-the-counter supplement to
promote weight loss that has been reported to cause oxidative liver injury in vulnerable populations. Although
HCP is a rare cause of cholestatic liver failure, it is treatable if diagnosed correctly and in a timely manner. In this
clinical vignette, we discuss a case that highlights the
genetic susceptibility to disease that can be unmasked
by environmental exposures. We also review the relevant
literature on Hydroxycut™ and how it can affect hepatic
function.
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INTRODUCTION

Hereditary coproporphyria (HCP), an acute hepatic porphyria,
is the result of a mutation in the CPOX gene, which encodes
coproporphyrinogen oxidase (CPOX), the sixth enzyme in the
heme biosynthetic pathway. The enzyme deficiency causes
subsequent accumulation of the intermediate coproporphyrin
III. The disease is inherited in an autosomal dominant fashion,
but is commonly latent before puberty.1 Patients present for
medical evaluation once they manifest symptoms such as
abdominal pain, nausea, vomiting, rash, or seizures. Acute
attacks can be precipitated by drugs (a majority of which
remain unidentified), environmental stressors, or dietary
changes. Because the disease is rare (combined incidence for
all forms of the disease∼1:20,000) and symptoms are often
non-specific, the diagnosis of porphyria is difficult to make.2
Thus, for any patient presenting with liver dysfunction and
workup incongruous with more common causes, a certain
degree of suspicion by the medical practitioner is required to
establish the correct diagnosis of porphyria.
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CASE

A 23-year-old male with no significant past medical history
presented with a photosensitive rash, nausea, vomiting, and
abdominal pain for 4 days. He denied changes in diet and illicit
drug or alcohol use, but admitted to using the over-the-counter
(OTC) weight-loss supplement Hydroxycut™ for the past few
months. The remaining review of systems was negative. He
appeared toxic, with a temperature of 102 °F, heart rate of 125
beats per minute, marked jaundice, right upper quadrant abdominal tenderness, and a hyperpigmented macular rash on
the extensor surface of his upper extremities and dorsum of his
hands. His body mass index (BMI) was 25. Notable laboratory
tests included a white blood cell count (WBC) of 40.3/l, total
bilirubin of 24.4 mg/dl (normal 0.2–1.3 mg/dl), conjugated
bilirubin of 17.5 mg/dl (normal <0.3 mg/dl), alkaline phosphatase of 91 U/l (normal 38–126 U/l), aspartate aminotransferase (AST) 194 U/l (normal 5–35 U/l), alanine aminotransferase (ALT) 92 U/l (normal 7–56 U/l), and international
normalized ratio (INR) of 1.5 (normal 0.8–1.2). Imaging was
done to investigate for common causes of cholestatic disease.
Abdominal ultrasound, computerized tomography (CT scan)
of the abdomen and pelvis, and magnetic resonance
cholangiopancreatography (MRCP) were unremarkable. A
full infectious disease workup, which included bacterial, mycobacterial, viral, and parasitic etiologies, was also
nondiagnostic. Persistent leukocytosis with a monocytic predominance and continuous fevers prompted additional workup for a hematologic malignancy, which also did not yield a
cause. Due to acute cholestasis of unclear etiology, the patient
underwent a liver biopsy that showed cholestasis with a neutrophilic infiltrate in the lobules and focal centrilobular sinusoidal dilatation with dropout of hepatocytes, suggesting druginduced liver injury.
Over the next 2 months, the patient continued to deteriorate,
with a hospital course complicated by acute kidney injury and
spontaneous bacterial peritonitis requiring multiple abdominal
washouts, despite supportive care and prolonged discontinuation of Hydroxycut™. His history and hospital course were
reexamined. The upper extremity photosensitive rash along
with his young age and persistent cholestatic liver failure
suggested that he may have a rare and genetic cause for
disease. The possibility of porphyria was entertained and
appropriate investigative studies were performed.
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Measurement of plasma porphyrin showed a total porphyrin
level of 100.2 mcg/l (normal 1.0-5.6 mcg/l) and a
coproporphyrin level of 93.6 mcg/l (normal <0.9 mcg/l, levels
less than 3 times normal are associated with medication use;
levels greater than 5 times normal are associated with porphyria attacks). Further genetic testing identified a frameshift
mutation in the CPOX gene (c.119delA). He was found to be
heterozygous for this mutation. Once the diagnosis of hereditary coproporphyria had been established, he was treated with
hemin with good clinical response and resolution of
symptoms.

DISCUSSION

Porphyrias are a heterogeneous group of metabolic syndromes
that result from abnormal enzymatic activity in the heme
biosynthetic pathway. There are eight enzymes involved in
the synthesis of heme, and a deficiency in one of these enzymes
leads to the accumulation of the porphyrin intermediates
(Fig. 1).3 These intermediates are highly reactive oxidants and
can be neurotoxic, leading to neurovisceral symptoms such as
nausea, vomiting, abdominal pain, and seizures.2,3 Porphyrias
can be classified as either hepatic or erythropoietic. The
neurovisceral symptoms in hepatic porphyrias, such as acute
intermittent porphyria and hereditary coproporphyria, result
from abnormal heme synthesis in the liver, which is needed
for the production of the hepatic CYP enzymes. This typically
manifests during childhood, but individuals may remain asymptomatic in the absence of triggering factors, as in the case of our
patient. The most common presenting symptoms in patients
with HCP include abdominal pain, nausea, and vomiting. In
addition to abdominal pain, a symptom that is found in
80 % of cases, our patient also presented with jaundice, a
finding reported in only 20 % of cases.4 Rash and photosensitivity can also be seen in HCP, but are not as common
as in erythropoietic or cutaneous porphyrias. Though leukocytosis is not a common presenting finding in patients with
acute attacks of HCP, it has been documented in the

857

literature with white cell count elevation ranging from
14,000 to 30,000 cells/mm³.5–7
There are a variety of biochemical tests available to test for
porphyrias; however, none of these tests are sensitive or specific for acute porphyrias. The validity of the tests depends on
the porphyria type, test used, stage of illness, and timely
evaluation of the sample. For example, when assessing the
presence of urinary porphyrins, the collected urine sample
must not be exposed to light, as levels can decrease by 50 %
in 24 h, leading to false-negative results.8 Conversely, urinary
porphyrin levels may be elevated in conditions unrelated to an
acute porphyria attack such as sepsis and renal or hepatic
dysfunction. Any extent of liver dysfunction can reduce biliary
excretion of coproporphyrin, causing urinary coproporphyrin
excretion to increase.8 As a result, an elevation in the urinary
porphyrin level can be erroneously interpreted as being secondary to an abnormality in heme synthesis. Thus, caution
should be used when interpreting the biochemical data and
should always be considered in the context of the specific
patient. The specific heme intermediate or intermediates that
are elevated aid in the diagnosis of the particular porphyria.
Measurement of plasma porphyrins is typically used in patients with cutaneous symptoms, whereas measurement of
fecal porphyrin levels is more commonly used in patients with
only neurovisceral symptoms.9 A definitive diagnosis can be
made via genetic testing and mutation analysis for specific
abnormalities. Once the particular defect has been identified,
these DNA studies can be used to identify at-risk family
members so that appropriate counseling can be provided.8
Since our patient presented with a rash, the plasma porphyrin
levels were measured. The elevation of coproporphyrin in the
plasma made the diagnosis of HCP the most likely candidate.
The DNA testing that followed was targeted toward the known
mutations in the CPOX gene that have been implicated in
reported cases of HCP.
Treatment of an acute attack should always include supportive and symptomatic interventions. These include intravenous hydration, pain management with a narcotic, correction
of electrolyte abnormalities, glucose administration, and, most

Fig. 1 Diagram of the heme biosynthetic pathway. Horizontal arrows denote the enzyme used in each step. Horizontal lines refer to the
porphyria that results from the corresponding enzyme deficiency.
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importantly, a review of the patient’s current medications and
discontinuation of any that may exacerbate the condition. In
order to correct the underlying pathophysiologic disturbance
present during an acute porphyria attack, intravenous hemin is
administered to replenish some of the depleted heme supply
and also to serve as negative feedback to suppress
aminolevulinic acid synthase (ALAS) activity, the ratelimiting step in heme biosynthesis.8 The typical dose is 3–
4 mg/kg of hemin daily for 4 days. Intravenous hemin is
generally well tolerated and is considered safe to use during
pregnancy, and side effects are uncommon. However, side
effects of fever, malaise, hemolysis, anaphylaxis, and circulatory collapse have been reported. Therefore, patients should be
carefully observed throughout treatment so adverse reactions
can be identified early and the appropriate intervention implemented if necessary.
There are many known triggers for an acute porphyria
attack, including infection, hormonal fluctuations, fasting,
smoking, or exposure to porphyrinogenic drugs. Some of the
more commonly prescribed medications with porphyrinogenic
potential include erythromycin, nitrofurantoin, and dimenhydrinate (generic form of Dramamine).10 Recurrent attacks are
more common in females than in males. Hormonal fluctuations, as is seen in the menstrual cycle or during pregnancy, are
well-documented inducers of acute porphyria attacks. Although the exact mechanism is unknown, it seems that progesterone increases oxidative stress and formation of reactive
oxygen species by inducing activity of many Krebs Cycle
enzymes, resulting in tissue damage and disruption of mitochondrial integrity.11 Attacks can be triggered by either the
induction of the enzyme delta-aminolevulinate synthase 1
(ALAS1) directly or increasing the need for hepatic heme
synthesis. The induction of hepatic CYP enzymes by various
inciting agents is the pathophysiologic mechanism underlying
many attacks, as this leads to an increase in hepatic heme
turnover.2 Hydroxycut™ is an OTC medication used for
weight loss that has been associated with hepatotoxicity in
23 case reports, perhaps due to increased oxidative stress.
Upon cessation of the drug, liver function improved within
7 weeks for most patients and often normalized by week 14.12–
14
In the case of our patient, Hydroxycut™ use was the cause
of initial liver injury leading to fulminant failure in the setting
of underlying porphyria.
With the public’s increasing awareness of the growing
obesity epidemic and its many negative impacts on public
and personal health, herbal remedies and weight loss supplements continue to grow in popularity. Labeling a drug as an
OTC supplement or herbal remedy often gives the impression
to the general public that the product is safe. However, due to
limited large-scale research trials focused on these herbal
ingredients, their effects and potential deleterious interactions
with other drugs and medical conditions are not always well
established. As a result, it is often not until these harmful
effects are seen that a retrospective study elucidates these
hazards.12,13 For example, there are many components in
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Hydroxycut™ that are potentially hepatotoxic. Components
of various Hydroxycut™ formulations for which hepatotoxicity have been described include Camellia sinensis and
hydroxycitric acid.13,15 The most likely pattern of injury is
hepatocellular;5,13,16,17 however, there are reports that describe
a cholestatic pattern of liver injury.14,18,19 In 2009, the US
Food and Drug Administration (FDA) released a statement
warning consumers to stop using Hydroxycut™ as there were
23 case reports describing various sequelae ranging from
transient elevated liver tests to fulminant liver failure requiring
transplantation.20 While a single ingredient may not demonstrate significant hepatotoxic effects in animal models, the
interaction among various components along with preexisting
medical conditions can have profound toxic effects. For
example, in our case, Hydroxycut™ was the inciting
agent for the patient’s acute porphyria attack. The hepatotoxicity, while reversible in a person with normal
heme metabolism after discontinuation of the offending
agent, in an individual with an underlying metabolic
disorder, the direct hepatotoxic effects also had a
porphyrinogenic component due to the resulting increased oxidative stress and increased hepatic heme
turnover. While the formulation of HydroxycutTM has
since changed and there does not appear to be a large
number of reports of liver injury associated with the
newer formulations, some of the ingredients present in
the earlier formulation are being used in newer weightloss supplements. Thus, these newer weight loss supplements may also have the potential to unmask disease in
susceptible patients.

CONCLUSION

In this case, although Hydroxycut™ was thought to be the
culprit initially, the gravity of the patient’s illness and lingering
decompensation despite prolonged discontinuation of
Hydroxycut™ led us to believe that there may have been
another underlying etiology that was contributing to the patient’s clinical condition. The importance of reevaluation of
the initial presentation of this patient was very important for
the final diagnosis. The connection between the presence of a
rash at initial presentation and abdominal symptoms in a
young male was not recognized as a sign of underlying hereditary disorder, but was attributed to the drug effect. However,
upon further investigation and reevaluation of the data, including the photosensitive nature of the rash, abdominal complaints, and liver disease, the physicians explored other important but rare diagnoses. Further testing was done that
ultimately led to the diagnosis of HCP, which accounts for a
very small percentage of all patients presenting with cholestatic liver failure. Therefore, it is imperative that physicians be
cognizant of notable side effects of frequently used herbal
supplements, while also remaining suspicious of rarer diagnoses with an unexpected clinical course.
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