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Two Acute Liver Injuries in a Patient With Malnutrition
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Abstract

Chronic starvation and refeeding have been associated with liver in-
jury (LI). We present a patient with anorexia nervosa who exhibited 
both phenomena of malnutrition-related LI. At presentation, aspar-
tate aminotransferase (AST) and alanine aminotransferase (ALT) 
were elevated at 154 and 136 U/L, respectively, and rose rapidly to 
peaks of 750 and 638 U/L, respectively, as nutrition was introduced. 
Mechanisms of starvation-related LI include impaired degradation 
and secretion of lipids, as well as starvation-induced autophagy. LI 
during refeeding may be related to rapid increase in glucose availabil-
ity. These phenomena are crucial to consider in patients with chronic 
starvation undergoing refeeding.
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Introduction

Malnutrition is a rare, but known, cause of hepatic dysfunc-
tion. Chronic starvation can lead to a spectrum of histologic 
changes, ranging from glycogenic insufficiency to fatty deposi-
tion in hepatocytes. These changes are further reflected in liver 
biochemical derangements, previously described in patients with 
anorexia nervosa [1]. While nourishment ultimately leads to the 
resolution of these laboratory abnormalities in most cases, physi-
ologic changes in refeeding can also cause an acute but temporary 
worsening of transaminases. We present a patient who exhibited 
both phenomena of nutrition-related transaminase abnormalities.

Case Report

Investigations

A 45-year-old woman presented to our hospital with a failure 
to thrive. She was in her usual state of health until 6 years 
prior to admission. She developed a poor appetite and severe 
food aversion, and her weight declined from 54.5 kg to her 
admission weight of 34.2 kg. The patient reported chronic 
constipation and intolerance of many foods, including oil, fats 
and meats. She denied dysphagia, odynophagia, abdominal 
bloating, pain, or diarrhea. The personal and family medical 
histories were unremarkable. She was not on any prior medi-
cations or supplements. She denied tobacco, alcohol, or illicit 
drug use.

Diagnosis

On physical examination, the patient was afebrile with nor-
mal vital signs. She measured 5 feet 1 inch tall and weighed 
34.2 kg, with a body mass index (BMI) of 14.2 kg/m2. There 
was profound cachexia. There was no hepatosplenomegaly, 
abdominal tenderness, or distention. A comprehensive gas-
trointestinal workup including computed tomography of the 
abdomen and pelvis, videofluoroscopic swallowing study, 
esophagogastroduodenoscopy, colonoscopy, gastric emptying 
study, and small bowel series, was unremarkable. Complete 
blood count was normal. Notable abnormalities on the meta-
bolic panel were the sodium at 129 mEq/L (normal 135 - 148), 
chloride at 88 mEq/L (normal 96 - 109), and creatinine at 0.4 
mg/dL (normal 0.5 - 1.2). The aspartate aminotransferase 
(AST) and alanine aminotransferase (ALT) levels were 154 
U/L (normal 0 - 31) and 136 U/L (normal 0 - 31), respectively. 
The serum bicarbonate, urea nitrogen, glucose, total bilirubin, 
alkaline phosphatase (ALP), albumin and prealbumin were 
normal. Psychiatry was consulted, and she was diagnosed with 
anorexia nervosa.

The patient was started on a regular diet on day 1 of hos-
pitalization, with estimated needs of 1,345 - 1,598 calories per 
day and 40 - 47 g of protein per day. However, given her gas-
trointestinal symptoms and laboratory abnormalities, several 
tests were pursued which required alterations in her diet dur-
ing the initial week of hospitalization. For the most part, she 
was nil per os (NPO) status or ordered for a clear liquid diet 
while workup was pending until day 8 of hospitalization. Thus, 
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refeeding was determined to have started on day 8 of hospitali-
zation. She was initially ordered a vegan diet per her request, 
with subsequent liberalization to a regular diet. A calorie count 
performed on days 14 - 16 of hospitalization revealed she was 
consuming almost 100% of all food trays. Total parenteral nu-
trition was discussed early during her hospitalization, given 
food intolerance and disruptions in oral nutrition; however, it 
was not pursued. Notably, her weight initially decreased from 
her admission weight of 34.2 kg to a nadir around 30.8 - 31.0 
kg on days 10 - 13 of hospitalization. Her weight began to in-
crease starting day 14 of hospitalization or day 7 of refeeding.

On hospitalization day 6 (i.e., before refeeding), the pa-
tient’s AST and ALT rose steeply to 671 and 362 U/L, respec-
tively. They peaked at 750 and 638 U/L, respectively, on hospi-

talization day 10, 2 days after refeeding was initiated (Fig. 1). 
Additional laboratory workup for the etiology of liver injury 
(LI) included hepatitis A, B, and C serologies, which were neg-
ative. Serum ceruloplasmin and copper were normal. Ferritin 
and serum iron were mildly elevated. Anti-mitochondrial anti-
body titers were slightly elevated at 1:20 dilution, but this was 
considered a false positive with negative anti-nuclear and anti-
smooth muscle antibodies. The immunoglobulin profile was 
also normal. Acetaminophen levels were undetectable. A right 
upper quadrant ultrasound was normal. A percutaneous liver 
biopsy was performed on hospitalization day 11, 3 days after 
refeeding; histology revealed mild glycogen depletion, marked 
ceroid pigment around the central veins, and scattered hepato-
cellular atrophy (Fig. 2). There was no histologic evidence of 

Figure 1. Transaminase levels throughout the patient’s hospitalization, with peak levels of AST 750 U/L and ALT 638 U/L on 
hospitalization day 10, 2 days after refeeding was initiated. ALT: alanine aminotransferase; AST: aspartate aminotransferase.

Figure 2. Liver biopsy on day 11 of hospitalization. Periotic acid-Schiff (PAS) stains without diastase, × 200. (a) Liver biopsy from 
the patient showing faint staining with PAS consistent with glycogen depletion, and an abundant amount of ceroid material pig-
ments around the central veins. (b) Liver biopsy from a patient with normal glycogen stores for comparison.
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hepatic steatosis, inflammation, or significant fibrosis.

Follow-up and outcomes

The patient continued to tolerate a regular diet and gain weight 
during her hospital course. She was eventually transferred to 
an Eating Disorders Unit for monitoring and treatment. She 
then started on the nutrition protocol for eating disorders with 
a slow increase in daily nutrition from 1,500 calories per day 
to 4,000 calories per day by day 40 of hospitalization. Over the 
subsequent 2 months, the patient’s weight increased from 34.2 
kg (BMI 14.2 kg/m2) to 38.4 kg (BMI 16.0 kg/m2), and her 
transaminases normalized.

Discussion

Malnutrition is known to cause hepatic dysfunction and even 
severe liver failure [2]. One of the first reports linking anorexia 
nervosa to hepatic dysfunction included two anorexic women 
found to have elevated AST and ALT, which resolved with in-
creased body weights [1]. A prospective study of 101 anorexic 
Japanese women found that BMI negatively correlated with 
both AST and ALT levels prior to refeeding [3].

Elevations in serum transaminases may stem from malnu-
trition-related hepatic steatosis. One hypothesis has been the 
impaired degradation and secretion of lipids, resulting in the 
depletion of several amino acids [4]. In carnitine deficiency, 
for example, long-chain acyl-CoA cannot be shuttled into the 
mitochondrial matrix for β-oxidation and is instead shunted 
toward triglyceride and very-low-density lipoprotein synthesis 
[5]. A recent case report also noted the presence of abundant 
lipofuscin and hepatic steatosis in a patient with a history of 
Roux-en-Y gastric bypass who presented with severe protein-
calorie malnutrition [6]. Our patient, however, did not have 
evidence of hepatic steatosis on liver biopsy.

Another proposed mechanism of LI is starvation-induced 
autophagy [2]. Autophagy involves the lysosomal degrada-
tion of cellular components into potentially reusable subunits; 
it has an adaptive cytoprotective role under stress conditions 
[7]. In nutrient deprivation, autophagy can delay cell death by 
recycling endogenous metabolites and even suppressing apo-
ptosis [8]. An increase in hepatocyte permeability during au-
tophagic cell death has been posited as a reason for elevated 
serum transaminases in the absence of significant cellular ne-
crosis on histology [2].

Refeeding

Interestingly, our patient also had an acute and sharp rise in 
transaminase levels during her hospitalization that coincided 
with increased oral intake, though it preceded her increase in 
weight. LI during the refeeding phase is hypothesized to be 
related to a rapid increase in glucose availability leading to fat 
deposition [3, 9]. In a study of 67 patients with anorexia ner-
vosa and normal ALT on admission, 32 (48%) developed el-

evated ALT during oral refeeding [9]. Similar to other studies, 
the degree of ALT elevation was mild compared to starvation-
related ALT levels prior to refeeding. One study showed that 
the quantity of initially prescribed calories was associated with 
increased odds of elevated liver enzymes in 14 patients, further 
implicating increased nutrition as a causative factor [10].

Normalization

While on the Eating Disorders Unit, our patient’s serum 
transaminases progressively normalized, coincident with con-
tinued oral intake and an increase in BMI. The improvement 
presumably stemmed from the resolution of chronic and acute 
insults: malnutrition and acute refeeding.

In summary, severe malnutrition and acute refeeding are dis-
tinct entities of LI relevant to the malnourished patient. In this 
case, the peak in AST and ALT occurred shortly after the start 
of refeeding but before the nadir in the patient’s weight, so it is 
unclear whether it was malnutrition or refeeding, or both, that led 
to the acute rise. Both are important considerations on the dif-
ferential diagnosis when evaluating a malnourished patient with 
abnormal transaminases. Early risk stratification and close moni-
toring may help minimize acute hepatic injury and other serious 
adverse events in patients with eating disorders and malnutrition.

Learning points

Both chronic starvation and refeeding have been associated 
with LI. In chronic starvation, malnutrition may lead to he-
patic steatosis due to impaired degradation and secretion of 
lipids. Starvation-induced autophagy is another potential 
mechanism of LI, with increased hepatocyte permeability 
during this phase potentially causing elevations in AST and 
ALT. Reintroducing nutrition may also result in rises in AST 
and ALT, possibly due to a rapid increase in glucose availabil-
ity, though the mechanism is less clear. These liver injuries 
are crucial for clinicians to recognize in patients with malnu-
trition or those undergoing refeeding. Fortunately, they often 
resolve with conservative management.
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