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Severe Protein-Calorie Malnutrition-Associated Hepatic
Steatosis in a Woman Who Had Roux-en-Y Gastric
Bypass for Morbid Obesity Thirteen Years Ago

Guriel N. Kim?, Sam HoP, David Saulino®, Xiuli Liu® ¢

Abstract

Hepatic steatosis is common in everyday liver pathology practice.
There are many etiologies leading to hepatic steatosis. These eti-
ologies include metabolic syndrome, alcohol, medications, mono-
genetic disease, infectious diseases, and malnutrition. Correct diag-
nosis of underlying etiology through clinicopathological correlation
is key to adequate treatment and optimal outcome for the patient. In
this case report, we describe severe protein-calorie malnutrition as
an etiology for hepatic steatosis in a middle-aged woman who pre-
sented with lethargy, low body mass index (15.8 kg/m?), abdominal
distention and bilateral lower extremity edema, hyperammonemia,
and hypoalbuminemia, 13 years after Roux-en-Y gastric bypass
for morbid obesity. Laboratory tests revealed hyperammonemia,
hypoalbuminemia, and low ceruloplasmin levels. Hemodynamic
measurement demonstrated high hepatic venous pressure gradient
of 12 mm Hg. Transjugular liver biopsy showed moderate mac-
rovesicular steatosis, mild siderosis, and abundant lipofuscin but
no evidence of fibrosis, cirrhosis, or steatohepatitis. This patient
was treated with lactulose and enteral feeding, however, the patient
died of progressive liver failure 3 weeks after admission. We also
review relevant literature to help diagnose protein-calorie malnutri-
tion (kwashiorkor) and hepatic steatosis as a possible late complica-
tion of Roux-en-Y gastric bypass. In patients with hepatic steatosis,
encephalopathy, hyperammonemia and portal hypertension, mal-
nutrition should be considered as an etiology and diagnosed with
a synthesis of clinical, pathological, and laboratory information.
Kwashiorkor is a severe disease and should be treated promptly as it
may be fatal as in our case.
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Introduction

Hepatic steatosis is common in everyday liver pathology prac-
tice with most cases due to metabolic syndrome. Other etiolo-
gies include starvation, cachexia, protein malnutrition, total
parenteral nutrition, drugs/medications, alcohol, and infections
(including coronavirus disease 2019 (COVID-19)) [1]. Rare
monogenic diseases should also be considered [2]. In pregnant
women, the differential diagnosis for hepatic steatosis also in-
cludes acute fatty liver of pregnancy and HELLP (hemolysis,
elevated liver enzymes, low platelet count) syndrome. Bariat-
ric surgery has been used for several decades to treat morbid
obesity, and more recently, type 2 diabetes mellitus/metabolic
syndrome [3-6]. Jejunocolic and jejunoileal bypass surgeries
for morbid obesity have been abandoned due to high mortal-
ity and high rates of hepatic complications such as acute liver
failure [3]. In current practice, the most commonly performed
bariatric surgeries are gastric banding, sleeve gastrectomy,
duodenal switch, and Roux-en-Y gastric bypass. Among them,
a common one is Roux-en-Y gastric bypass. Hepatic compli-
cations after Roux-en-Y gastric bypass are rare. When they do
occur it is usually within the rapid weight loss period shortly
after surgery (ranging from 7 months to 33 months postopera-
tively) [4, 5], presenting as wasting, lethargy, hypoalbumine-
mia, and hyperammonemia. Histology in liver failure associ-
ated with obsolete (i.e., jejunocolic and jejunoileal bypass)
bariatric surgery includes steatosis and, in some cases, stea-
tohepatitis and variable fibrosis as reported in older literature
[3, 4, 7]. However, pathology in liver failure associated with
modern bariatric surgery (i.e., Roux-en-Y gastric bypass) has
not been well illustrated in the literature.

Herein, we report one case of severe protein-calorie mal-
nutrition (kwashiorkor) and hepatic steatosis in a woman who
had Roux-en-Y gastric bypass 13 years ago for morbid obesity.
The patient presented with acute liver failure, hyperammone-
mia, acute hepatic encephalopathy, and acute urinary tract
infection. We detail the clinical presentation, biochemical ab-
normalities, hemodynamic measurements, and liver histology.
In addition, we also discuss relevant differential diagnoses for
hepatic macrovesicular steatosis. Further, we also perform lit-
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erature review on this rare complication after Roux-en-Y gas-
tric bypass.

Case Report

The patient was a middle-aged woman who had chronic de-
pression and chronic back pain. She had been opioid depend-
ent but had transitioned to using kratom 4 years ago. She
stopped using kratom 2 years ago and began using alcohol.
She quit drinking alcohol 2 months ago after being told that
she had elevated liver tests. Over the last 2 months, she ex-
perienced progressive deterioration with increasing confusion.
She also started having momentary confusion and memory dif-
ficulties. Her husband also noticed black stools and poor oral
intake over the week prior to admission. She was then brought
to a local hospital where she was found to be anemic and to
have bilateral pleural effusions, pericardial effusion, ascites,
and imaging consistent with hepatic steatosis. She was trans-
ferred to our hospital for further treatment.

Her past medical history was remarkable for Roux-en-Y
gastric bypass 13 years ago for morbid obesity (body mass
index (BMI) 38 kg/m?) with complications (hypertension).
Per intraoperative note, her Roux limb was 110 cm. She had a
normal metabolic profile prior to bariatric surgery with only
slightly elevated total cholesterol of 211 mg/dL. Her blood
pressure was normalized after gastric bypass and her hyper-
tension medications were discontinued. She had no family
history of liver diseases; both parents, three siblings, and four
children were healthy. She had no protein-rich food aversion.
Her only medication at admission was quetiapine 50 mg per
day.

Physical exam noted an overall sickly appearance with
jaundice, scleral icterus, and lethargy. Also noted on the exam
was tachycardia with pulse of 115 beats per minute, abdomi-
nal distention, and bilateral lower extremity edema. Her body
temperature was 36.7 °C, respiratory rate was 18 breaths per
minute. Multiple scabbed round wounds were present through-
out her skin primarily located in the buttocks, sacral coccygeal
area, to hips. The patient’s BMI was 15.8 kg/m? at admission.
Laboratory testing revealed the patient was anemic (hemo-
globin 7.8 g/dL) and thrombocytopenic (platelet count 96 x
103/uL). Total protein (3.7 g/dL) and albumin (< 1.5 g/dL) were
markedly decreased with elevated ammonia (136 pmol/L) and
mildly increased international normalized ratio (INR) (1.4).
Her blood urea nitrogen (BUN) was low at 5 mg/dL (normal
6 - 21 mg/dL). In addition, her alanine transaminase (ALT),
aspartate transaminase (AST), and alkaline phosphatase (ALP)
levels were normal. Hepatitis A, B, C workup was negative.
Autoantibodies (antinuclear antibody (ANA), anti-smooth
muscle actin (ASMA), anti-liver/kidney microsomal-1 (LKM-
1), and anti-mitochondrial antibody (AMA)) were negative.
Her ceruloplasmin was < 6 mg/dL (normal 18 - 58 mg/dL) and
plasma copper was low at 28.4 pg/dL (normal 80 - 155 pg/dL).
Her transferrin was less than 75 mg/dL (normal 200 - 360 mg/
dL). Her vitamin B6, 25-hydroxy vitamin D, and zinc levels
were low. Urine culture was positive for Escherichia coli and
Klebsiella pneumoniae. Urine protein was negative. Her urine
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drug screening at admission was unremarkable. Her laboratory
test results are summarized in Table 1. Outside head computed
tomography (CT) was negative for intracranial hemorrhage.
Outside chest and abdominal CT revealed bilateral pleural flu-
id and ascites. Abdominal ultrasound revealed a nodular liver
with ascites. Her hepatic venous pressure gradient (HVPG)
was 12 mm Hg. Esophagogastroduodenoscopy (EGD) re-
vealed features consistent with Roux-en-Y gastric bypass with
normal anastomosis and normal mucosa in the examined effer-
ent limb of jejunum. Colonoscopy was unremarkable. Biopsies
of the terminal ileum and colon did not reveal abnormalities.
Transjugular liver biopsy was performed to identify the etiol-
ogy of abnormal liver function and cirrhosis.

The liver biopsy was adequate for interpretation. The he-
patic lobules demonstrated moderate, primarily macrovesicu-
lar steatosis (65%) most prominently in zones 1 and 2 (Fig.
1). In addition, many ceroid material-containing Kupffer cells
were present (Fig. 2). Abundant brown pigment was noted in
the periportal hepatocytes (Fig. 2) and centrilobular hepato-
cytes. Prussian blue iron stain revealed the coarse brown pig-
ment noted in the periportal hepatocytes to be iron, with an
estimated mild degree of concentration (Fig. 3). The brown
pigment present in the centrilobular area did not stain with
Prussian blue and was most likely lipofuscin (Fig. 4). No
classic ballooned hepatocytes or definite Mallory-Denk bod-
ies were identified. No overt glycogenosis was noted. There
was no significant portal inflammation, lobular inflammation,
hepatocyte necrosis, or obvious cholestasis. Portal-based bile
ducts were normal and did not show evidence of significant
injury. Portal veins and hepatic arteries were likewise unre-
markable. Central veins were morphologically unremarkable.
There was no evidence of nodular regenerative hyperplasia.
No significant fibrosis was noted on routine hematoxylin
and eosin (H&E) stain or on trichrome stain. No diagnostic
cytoplasmic alpha-1 antitrypsin inclusions were identified on
the periodic acid Schiff (PAS) or PAS with diastase digestion
(PAS-D) stains.

Based on morphological features, supported by clinical
and laboratory findings, this patient was diagnosed as having
moderate macrovesicular steatosis secondary to severe pro-
tein-calorie malnutrition (kwashiorkor), likely secondary to
Roux-en-Y gastric bypass. The patient was treated with anti-
biotics (ceftriaxone) for acute urinary tract infection, lactulose
for hyperammonemia, and enteral tube-feeding for malnutri-
tion. However, the patient died of progressive liver failure 3
weeks after admission.

Discussion

The liver plays an essential role in metabolism including fat
homeostasis. Many etiologies and insults leading to exces-
sive intake, increased synthesis, decreased consumption, and/
or decreased secretion can lead to an accumulation of fat in
hepatocytes (i.e., hepatic steatosis). The differential diagnosis
for hepatic steatosis is broad. Excessive calorie intake and de-
creased calorie utilization as a result of lack of physical activ-
ity lead to obesity and nonalcoholic fatty liver disease with or
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Table 1. Laboratory Results

Laboratory test Patient value (initial presentation) Reference range
Sodium 140 mmol/L 136 - 145 mmol/L
Potassium 4 mmol/L 3.3 - 5.1 mmol/L
Chloride 109 mmol/L 98 - 107 mmol/L
Blood urea nitrogen 5 mg/dL 6 - 21 mg/dL
Glucose 104 mg/dL 65 - 99 mg/dL
Total protein 3.7 g/dL 6.4 -8.3 g/dL
Albumin <1.5g/dL 3.5-52¢g/dL
INR 1.4 0.8-1.1

AST 24 IU/L 0-37IU/L

ALT 16 IU/L 0-35IU/L

Direct bilirubin 1.2 mg/dL 0-0.2 mg/dL
Total bilirubin 2.5 mg/dL 0- 1.0 mg/dL
Ammonia 136 umol/L 18 - 72 pmol/L
Alkaline phosphatase 118 U/L 38-126 U/L
Hemoglobin 7.8 g/dL 12-16 g/dL

Red blood cell count 2.20 x 10%/uL 4.0-5.2 % 10%uL
White blood cell count 5.6 x 103/ uL 4.0-10.0 x 103/uL
Platelet count 96 x 103/ uL 150 - 450 x 103/uL
Ceruloplasmin < 6 mg/dL 18 - 58 mg/dL
Copper 28.4 pg/dL 80.0 - 155.0 pg/dL
IeG 776 mg/dL 70 - 433 mg/dL
IgM 142 mg/dL 45 - 281 mg/dL
Iron 45 pg/dL 35- 150 pg/dL
Transferrin <75 mg/dL 200 - 360 mg/dL

Total iron binding capacity

Iron saturation

Unable to calculate

Unable to calculate

Vitamin B1 105 nmol/L
Vitamin B12 > 1,500 pg/mL
Vitamin B6 <5.0 nmol/L
Vitamin E 3.7 mg/dL
Zinc 29.7 ng/dL
25-hydroxy vitamin D 2.53 ng/mL
Folate (serum) 13.1 ng/mL

225 -430 pg/dL
20-55%

70 - 180 nmol/L
180 - 914 pg/mL
20.0 - 125.0 nmol/L
0.0 - 6.0 mg/L

60.0 - 120.0 pg/dL
20 - 120 ng/mL

> 5.8 ng/mL

INR: international normalized ratio; ALT: alanine transaminase; AST: aspartate transaminase; Ig: immunoglobulin.

without diabetes. Excessive alcohol use can also lead to stea-
tosis. Medications and other drugs can also lead to steatosis.
In addition, patients with many rare genetic diseases (such as
Wilson disease, abetalipoproteinemia, familial hypobetalipo-
proteinemia, glycogen storage diseases, and lipodystrophy)
can develop steatosis. Although acute fatty liver of pregnancy
and HELLP syndrome more often present with foamy degen-
eration/microvesicular steatosis, a small percentage of cases
can have macrovesicular steatosis.

Many of the above-mentioned etiologies are easily ruled

out based on clinical information. For example, excessive cal-
orie intake/obesity/diabetes (nonalcoholic fatty liver disease)
or alcohol use are ruled out in our case because the patient had
a low BMI and abstinence from alcohol for at least 2 months.
Medication-induced liver injury is also unlikely, as the only
medication she was noted to be on prior to admission was que-
tiapine, a drug not particularly associated with hepatic steato-
sis. Acute fatty liver of pregnancy and HELLP can be ruled out
because the patient was not pregnant.

Because our patient had Roux-en-Y gastric bypass for
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Figure 1. Histology of liver biopsy. Macrovesicular steatosis occupying
about 65% biopsy volume (H&E stain, x 100). H&E: hematoxylin and
eosin.

morbid obesity, a possibility of bariatric surgery-associated
liver failure and hepatic steatosis should be considered. Histor-
ically, bariatric surgeries such as jejunocolic bypass and jeju-
noileal bypass were known to cause liver failure [3]. The liver
failure in this setting generally occurs within a few months af-
ter surgery during the rapid weight loss period and more often
in patients with more profound obesity than this patient. Fur-
ther, these patients usually present with lethargy, jaundice, and
hypoalbuminemia. They typically have mildly elevated liver
enzymes. Hepatic complications after jejunocolic bypass and
jejunoileal bypass have high mortality. Liver (acquired by bi-
opsy or at autopsy) consistently reveals steatosis (often severe)
and cholestasis, with or without necrosis. For this reason, and
others, jejunocolic bypass and jejunoileal bypass were aban-
doned in the 1950s and 2000s, respectively. Currently per-
formed types of bariatric surgeries are gastric banding, sleeve
gastrectomy, Roux-en-Y gastric bypass and duodenal switch.
In the USA, Roux-en-Y gastric bypass is one of the most com-

%

e

Figure 2. Macrovesicular steatosis, abundant intra-hepatocellular
brown pigment, and ceroid material-containing Kupffer cells (H&E
stain, x 200). H&E: hematoxylin and eosin.
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Figure 3. Some periportal intra-hepatocellular brown pigment is iron
(a) H&E stain, x 400. (b) Prussian blue stain, x 400. H&E: hematoxylin
and eosin.

mon bariatric surgeries. Hepatic complications after Roux-en-
Y gastric bypass are rare. A few case reports and small case
series of liver failure after gastric bypass exist in the literature
(Table 2) [4, 5, 7]. Patients were often middle-aged woman
(34 - 54 years old) and had gastric bypass for morbid obesity
(pre-surgery BMI 42 - 86 kg/m?). The interval between the sur-
gery and liver failure was between 7 and 33 months. Patients
typically had significant weight loss (25-62% of total weight)
and presented with poor oral intake, wasting, and lethargy. All
patients had profound hypoalbuminemia (1.0 - 2.7 g/dL), hy-
perammonemia (86 - 224 umol/L), and elevated INR (1.7 to >
7). Elevated HVPG (25 - 30 mm Hg) was noted in all patients
tested. It was suggested by some authors that an extended Roux
limb (more than 150 cm in length) was a risk factor for hepatic
complications [5]. Three out of five patients died and liver bi-
opsy revealed severe steatosis with mild fibrosis in one case
and steatosis, steatohepatitis, and cirrhosis in two cases. Our
patient had a similar clinical presentation: wasting, low BMI
(15.8 kg/m?), lethargy, hypoalbuminemia, hyperammonemia,
elevated INR, hepatic steatosis, and elevated HVPG. It is pos-
sible that the hepatic steatosis and liver function abnormalities
in this case may be secondary to bariatric surgery by the same
mechanisms as these previous cases, although the timeframe
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Figure 4. Centrilobular intra-hepatocellular brown pigment is negative
for iron (a) H&E stain, x 400. (b) Prussian blue stain, x 400. H&E: he-
matoxylin and eosin.

from bariatric surgery to the current admission is much longer
(13 years), and her Roux limb was standard (110 cm in length).
Another possibility is that our patient’s hepatic steatosis and
liver failure was due to severe protein-calorie malnutrition
(kwashiorkor) that was in turn caused by her bariatric surgery.
One case of secondary kwashiorkor was reported to occur 10
years after Roux-en-Y gastric bypass [7]. The patient in that
case report had similar clinical presentation, laboratory find-
ings, and liver histology to our patient. Demographics, clinical
presentation, and laboratory values in patients who developed
hepatic complications after Roux-en-Y gastric bypass are sum-
marized in Tables 2 and 3 [4, 5, 7]. All patients had significant
weight loss and presented with wasting, anasarca, variable de-
grees of altered mental status, hypoalbuminemia, and hyper-
ammonemia.

Wilson disease remains a major differential diagnosis be-
cause of her noted “encephalopathy/behavior” issues, her rela-
tively young age, her low ceruloplasmin and copper levels, and
the presence of moderate hepatic steatosis. Given the profound
nutrition deficiency of this patient, the low ceruloplasmin find-
ing is most likely a change secondary to her overall low pro-
tein level [7-9]. Tissue copper quantitation could help rule out
Wilson disease in this case, but this test was not attempted as
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the patient died shortly after the liver biopsy was performed.
Although there was mild siderosis in this biopsy, hereditary
hemochromatosis is unlikely given the patient’s low transfer-
rin level. Mild siderosis in this case is likely due to her overall
protein deficiency-associated liver pathology [10].

Another important differential diagnosis in this case is a
urea cycle disorder. Urea cycle disorders include several he-
reditary diseases due to defects in the urea cycle which cause
a Reye-like syndrome with potential fatal hyperammonemia in
children, and histologically, the liver can show steatosis and
focal glycogenosis [11-14]. Most patients with a urea cycle
disorder were lean [12, 13]. We think that a urea cycle disorder
was unlikely in our patient. First, our patient was 46 years old,
had a history of obesity, and currently had evidence of protein-
calorie deficiency. She had no family history of neonatal death
or liver disease or protein aversion in the past. While hyper-
ammonemia and decreased BUN can be seen in urea cycle
disorders; and protein malnutrition is known to cause both hy-
perammonemia [15, 16] and decreased BUN [8, 9, 17], these
metabolic derangements may be due to overall decreased
hepatic metabolic flux, including the urea cycle. Finally, the
liver biopsy from our patient lacked glycogenosis, in contrast
to the focal glycogenosis reported in patients with urea cycle
disorders [11-13].

The liver biopsy findings in our current case are similar to
those reported in the literature for kwashiorkor although liver
histology in patients suffering from kwashiorkor has not been
systematically documented in recent literature. It appears that
most reported cases have large droplet macrovesicular steato-
sis that is most prominent in zone 1, with gradual movement
towards zone 3 as the disease progresses [18, 19]. If fibrosis
does occur in kwashiorkor, it appears to initially be a portal/
periportal process; however, reports of cirrhosis are rare [19,
20]. Sinusoidal dilatation has also been postulated to be re-
lated to this disorder in the past, although the mechanisms un-
derlying this change are not clear [20, 21]. One publication
mentioned the presence of frequent binucleated hepatocytes in
patients recovering from kwashiorkor; however, this may have
been nonspecific regenerative change that can be seen after
any significant liver injury [22]. Hemosiderin was reported in
the livers from patients with kwashiorkor and in some of these
livers, the iron may have amounted to as much as 5% of the
dry weight of the liver [10]. Both lipofuscin and iron deposits
(hemosiderin) in the hepatocytes are likely due to increased
autophagy during protein malnutrition. However, one article
mentions the absence of hemosiderin in such cases [20]. Stud-
ies showed enhanced accumulation of iron in the liver in a
cyclic starvation/feeding animal model [23] and siderosis in
emaciated animals [24]. The mechanism of siderosis in kwash-
iorkor is not clear. Siderosis in our current case may also be
related to the patient’s hypoceruloplasminemia and low copper
levels [25, 26]. In addition, the increased iron deposition in
our case may be related to the patient’s history of alcohol de-
pendence prior to protein malnutrition. Prominent lipofuscin-
like pigment is noted in hepatocytes in our current case which
is consistent with the literature [10]. Lipofuscin-like pigment
was reported in the livers of emaciated animals [24]. In addi-
tion, hepatic steatosis in our patient is consistent with find-
ings for hepatic complications after bariatric surgery including
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Table 3. Biochemical Abnormalities in Patients With Hepatic Complications After Roux-en-Y Gastric Bypass

Lab test Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Our case
Reference [4] [4] [5] [5] [5] [7]

Total bilirubin (mg/dL) 3 X normal Normal 1.6 (high) 13.3 (high) 11.7 (high) 7.5 2.5

Total protein N/A N/A 7.5 5.8 (low) 5.9 (low) N/A 3.7
Albumin (g/dL) 1.2 (low) 1.0 (low) 1.6 (low) 1.5 (low) 2.7 (low) 1.9 <15
INR > 7 (high) > 7 (high) 2.1 (high) 1.9 (high) 2.0 (high) 1.7 (high) 1.4 (high)
AST (IU/L) 25 43 (high) 74 (high) 137 (high) 50 (high) 17 24

ALT (IU/L) 21 54 (high) 21 70 (high) 26 18 16

BUN (mg/dL) N/A N/A 12 4 (low) 10 N/A 5 (low)
Platelets (x 103/uL) N/A N/A 91 (low) 112 (low) 136 (low) 21 (low) 96 (low)
Ammonia (pmol/L) 224 (high) 86 (high) N/A 210 (high) 111 (high) N/A 136 (high)
ALP (IU/L) N/A N/A N/A N/A N/A 65 118
Ceruloplasmin (mg/dL) N/A N/A N/A N/A N/A 9 (low) <6 (low)
Vitamin B12 High Normal N/A N/A N/A High High
Vitamin B1 Normal Normal N/A N/A N/A Normal N/A
Vitamin B3 N/A N/A N/A N/A N/A Low N/A
Vitamin B6 Low Normal N/A N/A N/A N/A Low
Vitamin D Low Low N/A N/A N/A Low Low

Zinc N/A N/A N/A N/A N/A N/A Low

INR: international normalized ratio; AST: aspartate transaminase; ALT: alanine transaminase; BUN: blood urea nitrogen; ALP: alkaline phosphatase;

N/A: not available.

Roux-en-Y gastric bypass (Table 3 [4, 5, 7]). In five cases with
biopsies, all showed macrovesicular steatosis (at least moder-
ate), three cases had steatohepatitis, one case had focal mild
fibrosis, and two cases had cirrhosis. Although our case did
not have fibrosis or cirrhosis, there was portal hypertension
(HVPG of 12 mm Hg). An elevated HVPG of 25 mm Hg was
reported in a patient with massive steatosis and mild fibrosis
[5]. The mechanism of portal hypertension in this scenario is
not clear. It may be partly related to hepatic steatosis as portal
hypertension has been reported in human nonalcoholic liver
disease and animal models of steatosis [27-29].

Kwashiorkor is a term used for the condition characterized
by a severe protein deficiency, but with an overall adequate
calorie intact. Secondary kwashiorkor was reported as a late
complication of gastric bypass surgery [7]. In this case, the di-
agnosis of kwashiorkor was made 10 years after a Roux-en-Y
gastric bypass surgery. The lack of protein creates an osmotic
gradient leading to edema and swelling [30]. This condition
is in contrast to marasmus, which is due to overall inadequate
calorie intake from all sources, not just protein. Marasmic pa-
tients will have muscular wasting and diminished subcutane-
ous fat. The mechanisms underlying fatty liver in patients with
kwashiorkor are still not completely understood. Fatty liver is
sometimes associated with marasmus as well, although typi-
cally to a lesser degree than kwashiorkor [18]. Different hy-
potheses have been proposed to explain steatosis in this patient
population, but the true mechanism has remained elusive. Re-
cently, an animal study demonstrated impaired mitochondrial
function with steatosis in rats that were fed a low protein diet
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[31]. This then led to peroxisome dysfunction, which is a pos-
sible explanation for fat accumulation in hepatocytes in pa-
tients suffering from this disease. There is suggestion that the
gut microbiome may also play a role [32]. As was the case
with our reported patient, many laboratory values are charac-
teristically altered in kwashiorkor. Patients will typically have
decreased total protein and albumin, abnormal electrolytes,
and decreased blood sugar [33]. Cortisol and growth hormone
levels are typically elevated, with decreased insulin secretion
as well [33]. Iron deficiency anemia is also common in this
disorder [33]. Lipid levels are also usually low, especially cho-
lesterol [33]. However, no lipid study at this admission was
performed in our patient.

Inflammatory disease, such as celiac disease, can present
with protein malnutrition and hepatic steatosis, and should be
included as a differential diagnosis in our case. However, the
patient did not have overt diarrhea currently and EGD a few
days after the admission revealed a healthy efferent limb of
jejunum although jejunal biopsy was not performed.

We believe that high vigilance of protein-calorie defi-
ciency as a potential etiology for hepatic steatosis is very im-
portant to avoid mistakenly labeling this case as alcoholic or
nonalcoholic fatty liver disease. Whether kwashiorkor in this
case is a late complication of a Roux-en-Y gastric bypass is
not certain. Kwashiorkor is a severe disease and should be
treated promptly as it carries high mortality. Even though re-
covery rate is expected to be greater than 75% according to the
SPHERE project standards, comorbidities can affect outcomes
to a significant degree [34]. However, it should also be noted
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that some other studies of treatment outcome had significantly
worse outcomes than this proposed standard [34-36].

Conclusions

This case presents several relevant educational points: 1) Liver
biopsy interpretation should not be attempted without the ap-
propriate clinical context; 2) Laboratory tests should also be
interpreted in the correct clinical setting; and 3) Hepatic stea-
tosis has many etiologies including severe protein malnutrition
(kwashiorkor) and bariatric surgery-associated liver failure,
which each need timely and different treatment than the most
common etiologies of hepatic steatosis: metabolic syndrome
and alcohol use. In patients with hepatic steatosis, encephalop-
athy, and hyperammonemia, rare genetic diseases such as urea
cycle disorders should be considered and ruled out by taking a
detailed family history, asking about diet aversion, and screen-
ing with appropriate lab tests.
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