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ABSTRACT

Dietary supplements are unregulated medications that can lead to serious liver injury. Despite this, many people take vitamin
supplements believing they are safe because they do not require prescriptions. We are reporting a case of an African American man
who took large doses of vitamin supplements leading to noncirrhotic portal hypertension. The case highlights the importance of
detailed history taking to diagnose and treat patients properly.

INTRODUCTION

Many people take vitamin supplements believing they are safe because they do not require prescriptions. However, these dietary
supplements are unregulatedmedications that can lead to serious liver injury.We are reporting a case of hypervitaminosis A leading
to noncirrhotic portal hypertension, highlighting the importance of detailed history taking.

CASE REPORT

A 47-year-old African Americanman complained of gradual abdominal distention, leg edema, and progressive dyspnea on exertion
leading to orthopnea 2 weeks before admission. He denied alcohol use but admitted a recent intake of Ginkgo biloba and other
supplements targeting memory, circulation, and sexual function enhancement. He was tachycardic on admission. Physical exam-
ination was negative for jaundice. He was cachectic with muscle wasting. Right lung examination revealed pleural effusion. The
abdominal examination was positive for ascites and hepatomegaly. Splenomegaly and other stigmata of chronic liver disease were
absent. There was bilateral pitting edema up to his leg. The neurologic examination was normal. Tests showed total bilirubin 1.0mg/
dL, aspartate aminotransferase 80 IU/L, alanine aminotransferase 58 IU/L, alkaline phosphatase 83 IU/L, serum albumin 2.9 g/dL,
and prothrombin time 16.2 seconds. The rest of his laboratory test results were normal. The thoracic x-ray confirmed large right
pleural effusion and smaller left pleural effusion. A liver sonogram with Doppler revealed a normal liver, patent vascular structures
with no obstruction, andmoderate ascites. Ascitic fluid was negative for infection. Serum albumin-ascitic fluid gradient was 1.7 with
total protein (TP) 4.8 g/dL. He was started on furosemide 40mg intravenous injection twice a day and spironolactone 100mg twice a
day. Transthoracic echocardiogram revealed a thickened pericardium concerning for constrictive pericarditis; however, cardiac
catheterization was normal. Autoimmune, metabolic, and viral etiologies of chronic liver disease were all ruled out.

On further questioning, the patient disclosed that he had been chronically taking large doses, up to 30 days’worth per day of niacin,
vitamin C, vitamin B12, calcium, zinc, vitamin B6, magnesium, vitamin D3, vitamin E, vitamin B complex, vitamin A, and Ginkgo
biloba. His brother died from complications of acquired immune deficiency syndrome, and he believed that he was infected with
human immunodeficiency virus and taking large doses of vitamins will boost his immune system and prevent him from developing
the disease. His human immunodeficiency virus testing was nonreactive and tests for magnesium, vitamin A, vitamin B12, and
alpha-tocopherol levels were normal. The patient’s wife reports no unusual behavior before starting mega doses of supplements.
Psychiatry diagnosed him compulsive disorder with a delusional fixation on dietary supplements. Transjugular liver biopsy was
subsequently performed and revealed awedge portal venous pressure of 23mmHgwith a hepatic venous pressure gradient of 15mm
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Hg. The net right atrial pressure was 0 (3/23), ruling out car-
diac etiology of his ascites. The core biopsy showed a liver pa-
renchyma with hypertrophy and hyperplasia of stellate (Ito)
cells, which demonstrated scalloped or crescent-shaped nuclei
and cytoplasmic fat vacuoles (Figure 1). A few glycogenated
nuclei, mild lymphocytic portal infiltrate, and centrilobular si-
nusoidal dilation were also identified. The trichrome stain
showed perisinusoidal, perivenular, and periportal fibrosis
(Figure 2). The histological findings were consistent with stel-
late cell lipidosis, compatible with hypervitaminosis A. He had
multiple admissions for recurrent ascites and hepatic hydro-
thorax, leading to the placement of transjugular intrahepatic
portosystemic shunt. Despite repeated counseling, he contin-
ued to take mega doses of vitamin A. Unfortunately, his con-
dition continued to deteriorate with worsening ascites, hepatic
hydrothorax, encephalopathy, and spontaneous bacterial
peritonitis. He was not considered a transplant candidate be-
cause of the underlying psychiatric disorder. He died 8 months
after his initial presentation.

DISCUSSION

Vitamin A is a lipid-soluble compound of the retinoic acid
family that is mainly stored in the hepatic stellate (Ito) cells and
is important for normal vision, immune system, and re-
production. It is an over-the-counter vitamin supplement that
is also naturally present in plants and animals. The animal
source and supplements, known as preformed vitamin A, are
the active form and when taken in excess can lead to toxicity as
compared to the plant source, also known as provitamin A
carotenoids. The latter has to be converted to the active form,
which is regulated by the body in a complex process. It is rec-
ommended that for adult male and female to consume 900 and
700 mg retinol daily, respectively, to avoid deficiency and
toxicity.1

Vitamin A deficiency is rarely seen in the United States. In
resource-rich countries where vitamin A consumption is gen-
erally adequate, supplementing for disease prevention is com-
monly not recommended.2 Paradoxically, almost 50% of US
adults report taking 1 or more dietary supplements, some of
which carry risks of serious hepatoxicity such as vitamin A.3

Vitamin A toxicity, also known as hypervitaminosis A, is be-
cause of chronic ingestion of large amounts of the synthetic
form.4 It can present acutely or chronically and can be poten-
tiated by alcohol use.5 Acute toxicity presents with non-specific
findings, whereas chronic toxicity can present with dermato-
logic, skeletal, and neurologic symptoms. Chronic toxicity can
also lead to liver injury, although a single ingestion ofmore than
500,000 IU has been reported to provoke noncirrhotic portal
hypertension.6 Neuropsychiatric changes as a consequence of
toxicity have been reported.7 It was proposed that toxic levels of
unbound retinyl esters can elicit neuropsychiatric effects, in-
cluding depression, psychosis, and impulsivity, symptoms
exhibited by our patient.8

Histologically, hypervitaminosis A causes hepatocyte injury,
necrosis, stellate cell hyperplasia, and subsequent fibrosis
resulting in perisinusoidal, pericentrilobular, and periportal
scarring causing sinusoidal dilatation and obstruction thus
impairing hepatic venous outflow and consequently leading to
noncirrhotic portal hypertension. A rare case of intrahepatic
cholestasis had also been reported.9 The plasma retinol con-
centration is not a reliable estimate of the vitamin A re-
quirement because of its insensitive relationship between liver
concentration, and there is no noninvasive marker available for
the assessment of vitamin A excess.10

In portal hypertension, ascitic fluid shows high serum albumin-
ascitic fluid gradient and low TP content. In our case, the TP is
elevated at 4.8 g/dL suggesting cardiac congestion; however, this
was not supported by cardiac catheterization and pressure

Figure 1. Vacuolated Ito cells (arrows) (hematoxylin and eosin stain,
403 magnification).

Figure 2. Pericellular perisinusoidal fibrosis (trichrome stain, 403
magnification).
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measurement. Thus, it was postulated that the elevated TPmay
be part of the toxicity.

The cornerstones of therapy are discontinuation of supple-
ments and refraining from ingestion of vitamin A-rich foods
because there is no known antidote. Usually, portal hyperten-
sion resolveswithinmonths to years after discontinuation of the
supplement. However, in some cases, the liver injury progresses
to cirrhosis, even requiring transplantation.10,11

Hypervitaminosis A is a rare, although well-described, cause of
liver damage. This case highlighted the importance of obtaining
a complete history of dietary supplement intake when evalu-
ating patients mimicking signs and symptoms of cirrhosis.
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