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ABSTRACT

We describe a case of hepatoportal sclerosis (HPS) identified in an 81-year-old woman taking a traditional Chinese herbal sup-
plementation, Cordyceps. The patient presented with splenomegaly and weight loss. After an extensive evaluation, liver biopsy
confirmed loss of the small portal veins with characteristics of obstruction at the level of the small and large portal veins, suggestive of
HPS. After a comprehensive history and exclusion of other etiological factors, patient’s HPS was attributed to Cordyceps use.
Ultimately, the patient’s features of HPS improved with the cessation of Cordyceps.
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INTRODUCTION

Hepatoportal sclerosis (HPS) as a cause of noncirrhotic intrahepatic portal hypertension is a rare clinicopathologic condition of uncertain
etiology.1 The exact precipitants of HPS remain unclear. To date, there are only limited studies that evaluate the role of Chinese herbal
supplementation in the development of HPS. A more recent report described HPS in female patients who used Herbalife products and
anorexigenic agents in the form of herbal infusions.2 Although several mechanisms of HPS have been proposed, the effect of drugs and
toxins still remains unclear. The following case highlights a patientwithnoncirrhotic portal hypertensionbecause of herbal supplement use.

CASE REPORT

An 81-year-old woman presented to outpatient clinic with left-sided abdominal pain and 12-pound unintentional weight loss over a
span of 3 months. She reported drinking 1–2 alcoholic beverages a month with no history of chronic liver disease. Physical
examination was notable for palpable liver edge at the level of the costal margin and splenomegaly. No stigmata of cirrhosis were
evident. Laboratory test results revealed platelet count 763103/mL (reference range 150–4503103/mL), albumin 4.1 g/dL (reference
range 3.6–4.6 g/dL), total bilirubin 0.7mg/dL (reference range 0.0–1.2mg/dL), alkaline phosphatase 72U/L (reference range 44–121
U/L), aspartate aminotransferase 28U/L (reference range 0–40U/L), and alanine transaminase 26U/L (reference range 0–32U/L). R
factor (also known as the R ratio or R value) score for liver injury was 1.1, indicating likely cholestatic injury pattern.3 A complete
blood count from 1 year earlier showed a platelet count of 144 3103/mL. Infectious and autoimmune liver disease workup was
negative. An abdominal ultrasound noted a normal liver size and echogenicity, hepatopetal flow in the portal vein, and an enlarged
spleenmeasuring 21.5 cm. Transient elastography demonstrated liver stiffness of 8.9 kPa with a controlled attenuation parameter of
217 dB/m. Esophagogastroduodenoscopy noted grade 1, small esophageal varices without high-risk stigmata.

Given the findings of splenomegaly and thrombocytopenia, the patient was evaluated by a hematologist who performed a bone
marrow biopsy, which was negative for lymphoma or other malignancy. A transjugular liver biopsy with portal pressure mea-
surements was performed. The hepatic-venous portal pressure gradient was 2–4 mm Hg with normal free and wedged hepatic
pressures, suggesting presinusoidal portal hypertension. Liver biopsy pathology (Figure 1) demonstrated loss of the small portal
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veins with features, suggestive of obstruction including several
small portal areas with no visible portal vein profile or with a
portal vein invaginated into adjacent parenchyma. One portal
vein showed muscular hypertrophy of its walls. Otherwise, no
significant fibrosis, cirrhosis, outflow obstruction, or nodular
regenerative hyperplasia was identified. Therefore, the di-
agnosis of HPS was made. Further history revealed that the
patient took a traditional Chinese herbal supplement, Cordy-
ceps, as a daily tablet for 5 years for irritable bowel syndrome.
Our patient was not taking any additional herbal supplements,
teas, or prescription drugs or over-the-counter drugs that are
associated with liver injury. By applying the Roussel Uclaf
Causality Assessment Method, a widely used instrument to
facilitate the causality attribution for suspected drug-induced
liver injury, the patientwas found to have a score of 4, indicating
that drug-induced liver injury is possible.3 The patient dis-
continuedCordyceps approximately 6months after the onset of
abdominal pain symptoms. The importance of avoiding herbal
supplements was discussed with the patient. Six months after
discontinuing the Cordyceps, the patient reported improved
abdominal pain and appropriate weight gain. Two years after
discontinuation of Cordyceps, imaging showed a spleen size of
17.8 cm, decreased from 21.5 cm. Repeat laboratory studies
showed improved platelet count to 106 3103/mL (Table 1).

DISCUSSION

HPS is an uncommon condition that causes noncirrhotic portal
hypertension because of fibrous intimal thickening of the portal
vein or its branches.4–6 HPS is characterized by presinusoidal
intrahepatic portal hypertension associated with splenomegaly
and/or complications of portal hypertension.6–8 The diagnosis
is based on evidence of portal hypertension, in addition to
clinical and histologic evidence ofHPS.8 Liver biopsy is essential
to confirm the diagnosis of HPS and often reveals obliterative or

sclerotic changes.4,7 One series of 18 patients demonstrated that
HPS is characterized by caudate and right hepatic lobe atrophy,
preserved liver volume, and lack of the liver nodularity thatmay
be associated with cirrhotic portal hypertension.5

There are various disorders associated with noncirrhotic portal
hypertension including chronic or recurrent infections, genetic
disorders, thrombophilia, immunological disorders, and ex-
posure to drugs or toxins.1,2,9 These factors are believed to
contribute to portal vascular endothelium aggregation; how-
ever, the precise pathophysiology is likely multifactorial and
remains unknown.2 Our patient had no recent or history of
infections, bleeding issues, or genetic/immunological disorders.
Furthermore, the hematology workup for thrombophilia and
malignancy was negative. To date, there are few studies of
herbal causes of noncirrhotic portal hypertension. Previous
studies have shown thatmany phytochemicals, which are found

Figure 1. (A) Portal vein with muscular hypertrophy of its wall (trichrome stain magnification 2003). (B) Portal tract with no portal vein profile
(trichrome stain magnification 2003). (C) Portal tract with eccentric portal vein profile invaginated into liver parenchyma (trichrome stain
magnification 2003). (D) Portal tract with eccentric portal vein profile invaginated into liver parenchyma.

Table 1. Laboratory and imaging data before and after
Cordyceps use

During

Cordyceps use

2 yr after

Cordyceps
discontinuation

Spleen size (cm) 21.5 17.8

Platelet count (3103/mL) 76 106

Albumin (g/dL) 4.1 4.3

Total bilirubin (mg/dL) 0.7 0.7

ALP (U/L) 72 64

AST (U/L) 28 20

ALT (U/L) 26 13

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate
aminotransferase.
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in traditional Chinese herbs, have the potential to injure the
liver in an idiosyncratic manner.10

Interestingly, our patient was using Cordyceps, a rare entomo-
pathogenic fungi, that has been a highly valued supplement in
traditional Chinese medicine and has various biological activ-
ities.11,12 More than 350 Cordyceps species have been found
worldwide; however, since 1964, only Cordyceps sinensis has
been recorded officially as an herbal drug in Chinese medi-
cine.13 Cordycepin, a bioactive component of Cordyceps, is
believed to competitively inhibit the synthesis and metabolism
of DNA and RNA as well as affect the activity of adenosine
deaminase and the mechanistic target of rapamycin signaling
pathway.14 Cordycepin has been reported in a variety of phar-
macological actions including antioxidant, anti-inflammatory,
antimicrobial, antiviral, antitumor, and hypoglycemic proper-
ties.12 Because of these properties, Cordyceps have been used for
the treatment of liver disease in humans for thousands of years.
In more recent years, Cordyceps sinensis has been reported to
alleviate inflammation and fibrosis in mice/rats.15–17

Although Cordyceps have been used for centuries in China,
there are few studies reviewing the adverse profile of this herbal
supplement; in addition, the effects on the human liver have not
been studied. The exact mechanism of action still remains un-
clear, and the risk of developing HPS is unknown. Although
HPS is rare andCordyceps-related research is limited,Cordyceps
remain a backbone of traditional Chinese medicine for treat-
ment of liver disease.

Treatment for HPS is primarily directed at managing the
complications of portal hypertension; however, it is crucial to
eliminate potential triggers.7 HPS may lead to hepatic synthetic
dysfunction especially in the setting of diminished liver volume.
The combination of portal hypertension and synthetic dys-
function may lead to liver transplantation in patients with ad-
vanced HPS; however, this is rare.18,19

This case demonstrates the importance of obtaining a detailed
and careful review of herbal drugs and supplements in patients
with noncirrhotic portal hypertension of unclear etiology. After
excluding infectious, genetic, and autoimmune causes, a normal
hepatic-venous portal pressure gradient without hepatic fi-
brosis was seen because of presinusoidal portal hypertension
from HPS. A high index of suspicion is needed for herbal
supplement-induced noncirrhotic portal hypertension to
prompt timely withdrawal of the offending agent.
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