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Abstract

Anabolic steroid use continues to rise, especially among bodybuilders, bring-
ing with it a wide range of liver complications. We present the case of a 34-
year-old healthy male who developed jaundice, dark urine, and pale stools af-
ter taking unprescribed anabolic steroids for six weeks. His labs showed ele-
vated bilirubin and alkaline phosphatase. While imaging revealed vascular
liver lesions, a liver biopsy confirmed bland cholestasis, peliosis hepatis, and
unexpectedly iron deposits, despite negative genetic testing for hemochroma-
tosis. While cholestasis and peliosis are recognized effects of steroid use, the
presence of iron buildup in the liver without a genetic cause suggests a possible
new mechanism of injury. It may reflect inflammatory changes or altered iron
metabolism in the setting of peliosis.

Keywords

The Patient Improved after Stopping Steroids, Further Suggesting the
Association and Role of Early Discontinuation

1. Introduction

Anabolic steroids have been commonly used among men and women to maintain
or improve their fitness, increase muscle mass in bodybuilders, and improve ath-
letic performance. It is used in medical conditions like hypogonadism. An esti-
mated global prevalence of approximately 3.3% of people using anabolic steroids,
and the prevalence varies across different countries [1]. However, it is associated
with multiple side effects across various organs, including the liver, skin, blood,
muscles, bones, and heart.

Anabolic steroids can cause different levels of liver injury ranging from simple
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temporary transaminase elevations, acute bland cholestasis, chronic vascular pe-
liosis hepatis, and hepatocellular tumors [1].

Drug-induced cholestasis generally arises within 4 months of use with insidious
onset of nausea, fatigue, and pruritus, followed by jaundice. Jaundice and pruritus
linger despite prompt steroid cessation. Vascular changes called peliosis hepatis
have blood filled throughout the liver. It commonly occurs in patients with tuber-
culosis or cancer. It is a mostly incidental finding found on imaging, rarely pre-
senting with traumatic rupture. It is usually reversible with stopping therapy [2].
Lastly, hepatic tumors arise in patients on long-term use, typically 5 to 15 years of
use. Nodular regenerative hyperplasia is a rare manifestation as well [3].

The androgens translocate steroid receptors to the nucleus and stimulate cell
growth genes, causing unwarranted stimulus to hepatocytes, producing nodular
regeneration and hepatic tumors, or endothelium, leading to peliosis. Cholestasis
occurs due to a possible lack of bile salt transporters in such cells [1].

Treatment involves stopping the androgenic steroid, which should be the pri-
mary priority, or switching the formulation. It is possible for bodybuilders but
more difficult for patients being treated for hypogonadism. Supplementing with
fat-soluble vitamins and treating pruritus as a symptom may be helpful for pa-
tients with severe cholestasis [4].

We present a case of a bodybuilder on unapproved steroid supplements, pre-
senting with jaundice. Upon investigation, steroid-induced cholestasis and peli-
osis were discovered. The patient was encouraged to discontinue steroids. Inter-
estingly, the patient also had hemosiderin deposits in the liver but tested negative

for hemochromatosis, indicating a possible new pattern of liver disease.

2. Case

A 34-year-old male presented with a 2-week history of progressive yellow discolor-
ation in his eyes, dark urine, and pale stools for a week. He denied any nausea/vom-
iting, abdominal pain, blood in urine or stool, black stools, rashes, fever, or heavy
drinking. He denied any history of similar illness in the past. He denies any outside
food intake or travel to any international country. Further history revealed that he
had been taking a new over-the-counter anabolic steroid for 6 weeks and denied any
other medication intake. He denied any family history of liver diseases.

On admission, the patient was tachycardic with a heart rate of 110 beats per
minute and hypotensive with a blood pressure of 96/56 mm of Hg. Thus, he was
managed with intravenous fluid resuscitation, resulting in the normalization of
the vital signs within 48 hours. Physical examination revealed visible icterus. Ab-
domen examination revealed tenderness over the right upper quadrant.

A laboratory study was done and was found to be significant for elevated total
serum bilirubin (24 mg/dL, primarily direct), elevated alkaline phosphatase (160
IU/L), a negative acute hepatitis panel (hepatitis A, B, and C), and normal coagu-
lation parameters with relatively preserved aminotransferases (aspartate transam-

inase 80 U/L, alanine transaminase 95 U/L). Autoimmune markers were negative,
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and serum iron levels were found to be within normal limits.

A CT scan demonstrated ill-defined, poorly enhancing liver nodules. MRI clar-
ified these to be vascular lesions resembling hemangiomas (Figure 1). He had a
liver biopsy, which showed liver parenchyma with marked chronic cholestasis
with scattered eosinophils and hemosiderosis, grade 2 (Figure 2 and Figure 3).
Some fields in the biopsies showed highly vascular areas resembling hemangio-
mas. C282Y and the H63D mutation were not identified in this patient, decreasing

the risk of HFE-associated hereditary hemochromatosis [5].

Figure 1. CT.

Figure 2. Biopsy depicting periportal cholestasis.
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Figure 3. Hemosiderin deposits on Prussian blue stains.

It was hypothesized that the patient had bland cholestasis and peliosis hepatitis
in the setting of anabolic steroid use. The patient was discharged on ursodiol with
3 monthly ultrasounds and weekly liver function test follow-up. The patient had

an improvement in transaminase elevation.

3. Discussion

The patient complained of icterus and pale stool, and dark urine makes cholestasis
a highly suspected differential diagnosis, as the bile is retained in the canaliculi
with minimal inflammatory infiltrate or hepatocyte necrosis [6]. Further history
on medication use would indicate liver injury as a commonly recognized compli-
cation of anabolic steroid use. Four different types of liver injury highlighting the
spectrum of severity of anabolic steroid use can be seen in this patient, which in-
clude transient elevations in serum enzymes, bland cholestasis, peliosis hepatis,
and hepatocellular iron deposition [1].

The general examination findings showing hypotension and tachycardia are
more likely multifactorial. It could be secondary to dehydration associated with
poor oral intake due to his acute illness. Its management and improvement with
intravenous fluids helped to identify dehydration as the cause. Laboratory find-
ings in this patient include enzyme elevation; this patient has a mild-to-moderate

increase in serum transaminases. Alkaline phosphatase elevation indicates choles-
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tatic injury. These findings correlate with little or no hepatocellular destruction,
as evident by a minimal histopathological change [7].

Anabolic steroid intake is notorious for causing cholestatic reactions, rather
than a hepatic pathology. Our patient had bland cholestasis, which is typical of
anabolic steroid therapy and appears within four months, with few reports of cases
as late as 2 years [1]. This is due to retained bile in the canaliculi causing minimal
inflammatory infiltrate or hepatocyte necrosis. Usually, the symptoms appear
slowly, starting with nonspecific weakness, nausea, vomiting, and itching, and
progressing to jaundice, which persists for some time even after steroid cessation.
This patient presented with features of jaundice like icterus, pale urine, and stools
showing an unnoticed prodrome. While this patient may have cholestasis even
upon drug cessation, that usually presents within 4 months of cessation and rarely
2 years later. Histopathological examination usually demonstrates non-inflamma-
tory cholestasis (bland cholestasis), but this patient’s histology demonstrated liver
parenchyma with marked chronic cholestasis with scattered eosinophils and he-
mosiderosis [8].

Histopathological examination usually demonstrates not only non-inflamma-
tory cholestasis (bland cholestasis) and iron deposits but also peliosis hepatis, fo-
cal hyperplasia, and hepatocellular carcinoma, while this patient demonstrates
transaminitis, bland cholestasis, hemosiderin deposits, and peliosis hepatitis [9].

Peliosis hepatis, on the other hand, is an uncommon condition characterized
by blood-filled, enlarged sinusoids and cysts either locally or throughout the liver,
along with a lack of the usual endothelium barrier [2]. Serum enzyme levels are
often normal or slightly increased, like bland cholestasis [4]. Presentation, how-
ever mostly incidental, can range from hepatomegaly and right upper quadrant
pain to,in severe conditions, rupture of the vascular liver causing hemoperito-
neum. CT findings in the patient described above showed liver nodules, which
were found to be a vascular lesion forming a hemangioma. These are due to di-
lated sinusoids, which is otherwise known as peliosis hepatis. When treatment is
stopped, peliosis linked to anabolic steroids typically reverses, at least partially
[10].

The C282Y and H63D mutations in the HFE gene are linked to hereditary he-
mochromatosis, which characterizes iron deposition in the liver parenchyma [11].
It is not the case here, as it is not mutated. In contrast to the excessive iron depo-
sition in hereditary hemochromatosis, the patient on anabolic steroid-induced
iron deposition would show deposition of iron without excess iron in the blood
[12]. Dilated sinusoids within the peliotic spaces release iron (possibly from the
reticuloendothelial mobilization of iron) in the periportal regions. Coexisting cho-
lestasis produced an inflammatory environment, leading to the processing of iron
from peliosis and deposition in the stroma [13]. This leads to hemosiderin-laden
hepatocytes in histopathological examination [14]. This case possibly represents
a new manifestation of steroid use.

Cessation of steroids takes primary priority in management, as reducing the
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dosage or switching to a different androgenic steroid formulation is inappropri-
ate. Supportive care includes supplementation with fat-soluble vitamins (A, D, E,
and K) to address vitamin deficiencies due to malabsorption, and symptomatic
treatment of pruritus may benefit patients with severe cholestasis [15]. Patients
should be monitored with serial liver function tests until normalization, with im-
aging as needed to assess resolution or detect complications such as peliosis rup-
ture or chronic liver injury. Prognosis is generally favorable, with gradual recovery
over weeks to months following steroid cessation; however, in rare cases, liver

transplantation may be required if acute liver failure occurs [16].

4. Conclusion

This case demonstrated an unusual overlapping of findings like bland cholestasis,
peliosis hepatis, and secondary iron overload. While secondary iron deposition
indicates a mixture of inflammatory and mobilization changes, it could be recog-
nized as a complication of anabolic steroid therapy, as the patient has a clinical
improvement upon discontinuation of steroid use [17]. With an increasing trend
toward bodybuilding, more studies are warranted to streamline diagnosis, treat-
ment, and follow-up guidelines for steroid-induced hepatotoxicity. Public health
initiatives targeting steroid users with education about the potential complica-
tions [18].
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