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Abstract

Non-alcoholic fatty liver disease (NAFLD) is
a slowly progressive chronic disease, with a
high prevalence among obese, dyslipidemic or
diabetic people, commonly presented as an
asymptomatic mild elevation of serum amino-
transferases. We report a patient who experi-
enced an acute form of non-alcoholic steato-
hepatitis, as the first manifestation of NAFLD,
due to exacerbation of pre-existing metabolic
disorders by an extremely unhealthy lifestyle. �
A 50-year old, obese, diabetic man presented
with a one-week history of jaundice and
malaise. Analysis revealed elevated liver
enzymes, bilirubin, lipids, and glucose. Based
on patient’s history, physical examination, lab-
oratory results, and imaging findings, acute
non-alcoholic steatohepatitis was established
as a diagnosis of exclusion. The patient was
started on a low-calorie diet free of carbohy-
drates and fats, in combination with insulin. A
dramatic improvement of clinical and laborato-
ry parameters was observed. In the context of
extreme metabolic dysregulation, induced by
unhealthy diet, NAFLD may present as an
acute steatohepatitis.

Introduction

Non-alcoholic fatty liver disease (NAFLD)
has been increasingly recognized as the most
common liver disease. Its prevalence in the
general population is estimated to be 20-40%,1

while higher prevalence rates (80-90%) are
observed in individuals with obesity, diabetes
or dyslipidemia.2,3

The diagnosis of NAFLD requires evidence
of hepatic steatosis, either by imaging or by
histology, in the absence of causes for second-
ary hepatic fat accumulation such as signifi-
cant alcohol consumption, use of steatogenic
medication, or hereditary disorders. NAFLD

encompasses a wide spectrum of fat-induced
liver injury, ranging from simple steatosis to
steatohepatitis and cirrhosis, with subsequent
evolution to liver failure, or rarely hepatocellu-
lar carcinoma. Depending on the presence or
not of inflammation with hepatocyte balloon-
ing, it is categorized into non-alcoholic steato-
hepatitis (NASH) and NAFL, respectively.4

NAFLD is pathophysiologically related to
insulin resistance and hyperinsulinemia.5

It is associated with metabolic risk factors
such as obesity, diabetes mellitus, or dyslipi-
demia, and is therefore considered the hepatic
expression of metabolic syndrome.6

As a rule, NAFLD is a slowly progressive
chronic disease, commonly presented as an
asymptomatic mild elevation of serum amino-
transferases.7 We herein report the case of a
patient who experienced an acute, aggressive
form of NASH, as the first manifestation of
NAFLD, due to exacerbation of pre-existing
metabolic disorders by an extremely unhealthy
lifestyle. 

Case Report

A 50-year old man was admitted to our hos-
pital because of a 1-week history of jaundice,
fatigue and malaise. On physical examination,
the patient was obese, with a body mass index
of 37 kg/m2, and a waist circumference of 136
cm. His temperature was 36.6°C, blood pres-
sure 160/90 mmHg, and heart rate 107 bpm.
Hepatomegaly was detected. The liver was soft,
and nontender, with a smooth edge palpable 5
cm below the right costal margin. No xan-
thomas were found.
The patient’s medical history included type

II diabetes mellitus, diagnosed 7 years ago,
dyslipidemia (elevated triglycerides, mildly
increased cholesterol, and reduced high densi-
ty lipoprotein - cholesterol), two-vessel coro-
nary artery disease, treated with percutaneous
transluminal coronary angioplasty plus stent-
ing 7 months before this admission, and an
episode of acute pancreatitis 4 years ago.  His
family history was notable for gastric cancer in
his father. 
The patient was an unmarried chandler,

who lived with his parents and brother in a
working-class suburb of Athens. He had been a
heavy smoker (approximately 115 pack-years),
but consumed only small quantities of alcohol
during social events (<100 g per week). He
reported no use of illicit drugs or anabolic
steroids, no ingestion of mushrooms, herbal
preparations or nutritional supplements, and
no exposure to environmental toxins. He was
following an extremely unhealthy dietary pat-
tern, characterized by exorbitant calorie intake
(estimated amount of 8000 kcal per day), and
excessive consumption of saturated animal

fats and simple carbohydrates, combined with
a sedentary lifestyle and lack of physical activ-
ity. His daily medication regimen included
aspirin, nebivolol, enalapril, metformin,
vildagliptin, and omega-3 fatty acids [eicos-
apentaenoic (EPA), and docosahexaenoic acid
(DHA)].  
The most prominent laboratory abnormali-

ties were conjugated hyperbilirubinemia (total
bilirubin 10 mg/dL, direct bilirubin 6.6 mg/dL),
elevation of liver enzymes, with a dispropor-
tionate rise of aminotransferases in compari-
son to alkaline phosphatase (aspartate
transaminase 474 U/L, alanine transaminase
647 U/L, gamma-glutamyltransferase >1453
U/L, alkaline phosphatase 409 U/L), and strik-
ing hypertriglyceridemia (triglycerides >1420
mg/dL). The glycosylated hemoglobin value of
11.1% indicated poor diabetic control.
Additional abnormal test results were as fol-
lows: hematocrit 39%, hemoglobin 13g/dL,
mean corpuscular volume 84 fl, lactate dehy-
drogenase 512 U/L, serum sodium 112 meq/L,
glucose 431 mg/dL, total cholesterol >705
mg/dL, high density lipoprotein - cholesterol
(HDL-C) 26 mg/dL, erythrocyte sedimentation
rate 103 mm/h, C-reactive protein 43 mg/L. The
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patient’s plasma had a turbid appearance.
Urinalysis showed marked glycosuria and
bilirubinuria.
Hepatitis A immunoglobulin M (IgM) anti-

body, hepatitis B surface antigen and core IgM
antibody, a polymerase chain reaction assay
for hepatitis C viral RNA, and serologic tests
for Epstein-Barr virus, human immunodefi-
ciency virus, and cytomegalovirus were nega-
tive. Tests for anti-nuclear, anti-smooth-mus-
cle, anti-liver-kidney microsomal type 1, anti-
mitochondrial, and anti-neutrophil cytoplas-
mic antibodies were also negative. Levels of
a1-antitrypsine and ceruloplasmin were nor-
mal, and transferrin saturation was less than
40%.
Abdominal ultrasound examination revealed

hepatic enlargement and a diffuse increase in
echogenicity of the liver as compared with that
of the kidneys (bright liver). No other organ
abnormality was observed. An abdominal com-
puted tomography scan (Figure 1), obtained
after oral and intravenous administration of
contrast material, demonstrated a low-density
hepatic parenchyma, which appeared darker
than the spleen. Both imaging studies were
consistent with fatty infiltration of the liver.
Given the patient’s history, physical exami-

nation, laboratory results and imaging find-
ings, we concluded the following clinical diag-
noses: first, type IV hyperlipoproteinemia,
according to Fredrickson’s classification8

(familial hypertriglyceridemia), exacerbated
by excessive intake of simple carbohydrates,
obesity, and insulin resistance, all of which
increase very-low-density lipoprotein synthe-
sis; second, acute form of NASH. Moreover, the
patient met Adult Treatment Panel III criteria
for metabolic syndrome.9

The patient was then started on a low calo-
rie diet, with complete exclusion of carbohy-
drates and fats, and pure intake of high quali-
ty protein (chicken breast). He was also treat-
ed with isophane insulin (40-30 IU), and
omega-3 fatty acids (EPA/DHA 920/760 mg
bid). During the next 10 days, the patient
showed dramatic improvement of his clinical
and laboratory status (Table 1), and was dis-
charged from the hospital. He was advised to
keep on the medication received during his
hospitalization, reduce calorie intake, eat
plenty of vegetables and fruits, rich in fiber
and complex carbohydrates with a low
glycemic index, avoid saturated fats and sim-
ple carbohydrates, walk 30 min every day, quit
smoking, and abstain completely from alcohol.
Eight weeks later, the patient was invited for

a follow-up appointment. Having strictly imple-
mented medical recommendations, he had lost
20 kg of body weight. His signs and symptoms
were entirely resolved. Further, impressive
amelioration of laboratory values was noted
(Table 1). Continuation of lifestyle modifica-
tion was emphasized, and isophane insulin

dose was reduced by 20% (32-24 IU). Aspirin
100 mg qd, metformin 850 mg bid, pioglitazone
30 mg qd, atorvastatin 20 mg qd, and EPA/DHA
920/760 mg bid were prescribed.

Discussion

The initial step in the evaluation of a jaun-
diced patient with conjugated hyperbilirubine-
mia accompanied by other liver test abnormal-
ities is to differentiate between a hepatocellu-
lar and a cholestatic process. In our patient,
the pattern of liver enzyme elevations suggest-
ed a hepatocellular condition. Hepatocellular
diseases that may produce jaundice include
viral, alcoholic or autoimmune hepatitis, drug
or environmental toxicity, hemochromatosis,
�a1-antitrypsine deficiency, Wilson’s disease,
and end-stage cirrhosis from any cause. On
the basis of history, physical examination, and
appropriate laboratory investigations, all possi-
ble causes of hepatocellular injury were
excluded. Radiologic findings pointed towards
hepatic steatosis. Thus, by exclusion, we
assumed that we were faced with an acute,
aggressive form of NASH, due to severe meta-
bolic dysregulation, induced by an extremely
unhealthy diet. The fact that the patient mani-
fested an excellent response to diet and insulin
alone supported our hypothesis, and made
liver biopsy redundant, in regards to his man-
agement, and unethical, given the risks it car-
ries. Besides, according to current guidelines,4

though biopsy remains the gold standard for
characterizing liver histology in patients with
NAFLD, it should be performed only in those
patients who are expected to benefit the most
from diagnostic, therapeutic, and prognostic
perspectives, on account of its economic cost
and morbidity risk.
Several novel biomarkers for the presence of

steatohepatitis in patients with NAFLD have
been investigated, such as tumor necrosis fac-
tor-a (TNF-a),10 adiponectin alone or in com-
bination with homeostatic model assessment
of insulin resistance (HOMA-IR) and type IV
collagen 7S,11 interleukin-6 (IL-6),12 and cytok-

eratin-18 (CK-18).13 CK-18, an intracellular
protein released into blood by necrosis and
apoptosis of hepatocytes, is the most promis-
ing, and the only one that has been independ-
ently validated.14 However, it is not yet routine-
ly disposable, and guidelines do not recom-
mend it in daily clinical practice.4 In regards to
newer imaging techniques, ultrasound tran-
sient elastography (FibroScan®, Echosense,
Paris, France) and its magnetic resonance
(MR) equivalent represent rapid, non-invasive
methods for assessment of liver fibrosis and
determining need for biopsy.7 MR spectroscopy
has been used to measure changes in hepatic
fat in response to lifestyle modification.15None
of the aforementioned diagnostic modalities
was available in our hospital.
Sporadic cases of acute NASH related to

prednisolone therapy,16-18 and a small number
of patients with acute exacerbation of previ-
ously unrecognized NASH have been
described. The latter were all obese and mid-
dle-aged women with no history of liver dis-
ease, but already established cirrhosis, as
demonstrated histologically, who developed

Case Report

Table 1. Laboratory data.

Variable On admission After 10 days After 8 weeks

Triglycerides (mg/dL) >1420 478 275
Total cholesterol (mg/dL) >705 669 213
Total bilirubin (mg/dL) 10 2.5 0.6
Aspartate transaminase (u/L) 474 89 22
Alanine transaminase (u/L) 647 165 27
C-reactive protein (mg/L) 43 8 2.7
Glycosylated hemoglobin (%) 11.1 - 6.7

Figure 1. Abdominal computed tomogra-
phy scan, obtained after oral and intra-
venous administration of contrast material,
shows a low-density hepatic parenchyma,
which appears darker than the spleen. This
finding is consistent with fatty infiltration
of the liver.
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subacute liver failure (over a period of 4-16
weeks).19

In the acute phase of steatohepatitis and
subsequent elevation of aminotransferase lev-
els >3 times the upper limit of normal, admin-
istration of oral antihyperglycemic agents, or
lipid-lowering drugs, such as fibrates or
statins, was contraindicated. After normaliza-
tion of transaminases, our patient was started
on a triple antidiabetic treatment, with insulin,
metformin, and pioglitazone. Metformin and
pioglitazone reduce insulin resistance, which
is the pathogenetic basis of metabolic syn-
drome. Pioglitazone, additionally, has a benefi-
cial effect on NAFLD, improving not only sim-
ple steatosis, but also inflammation and fibro-
sis. Atorvastatin was chosen to reduce low-
density lipoprotein-cholesterol (LDL), and
omega-3 fatty acids to treat remaining mild
hypertriglyceridemia. Both atorvastatin and
omega-3 fatty acids have been found to
improve simple steatosis. While lifestyle inter-
vention constitutes the cornerstone of NAFLD
therapy, the utility of weight loss medications
remains controversial. Orlistat confers no
additional histological benefit, whereas rimon-
abant reverses steatosis, but has been with-
drawn due to concern about psychiatric
adverse effects.20

Conclusions

Unhealthy diet, by exacerbating preexisting
metabolic disorders, can lead to immediate
life-threatening situations. In the context of
extreme metabolic dysregulation, NAFLD may
present as an acute steatohepatitis.

References

1. Krawczyk M, Bonfrate L, Portincasa P.
Nonalcoholic fatty liver disease. Best Pract
Res Clin Gastroenterol 2010;24:695-708.

2. Angulo P. Nonalcoholic fatty liver disease. N
Engl J Med 2002;346:1221-31.

3. Bellentani S, Scaglioni F, Marino M, Bedogni
G. Epidemiology of non-alcoholic fatty liver
disease. Dig Dis 2010;28:155-61.

4. Chalasani N, Younossi Z, Lavine JE, et al. The
diagnosis and management of non-alcoholic
fatty liver disease: practice Guideline by the
American Association for the Study of Liver
Diseases, American College of
Gastroenterology, and the American
Gastroenterological Association. Hepatology
2012;55:2005-23.

5. Larter CZ, Chitturi S, Heydet D, Farrell GC. A
fresh look at NASH pathogenesis. Part 1: the
metabolic movers. J Gastroenterol Hepatol
2010;25:672-90.

6. Souza MR, Diniz Mde F, Medeiros-Filho JE,
Araújo MS. Metabolic syndrome and risk fac-
tors for non-alcoholic fatty liver disease. Arq
Gastroenterol 2012;49:89-96.

7. Dowman JK, Tomlinson JW, Newsome PN.
Systematic review: the diagnosis and staging
of non-alcoholic fatty liver disease and non-
alcoholic steatohepatitis. Aliment Pharmacol
Ther 2011;33:525-40.

8. Fredrickson DS, Lees RS. A system for pheno-
typing hyperlipoproteinemia. Circula tion
1965;31:321-7.

9. Grundy SM, Cleeman JI, Daniels SR, et al.
Diagnosis and management of the metabolic
syndrome: an American Heart
Association/National Heart, Lung, and Blood
Institute Scientific Statement. Circulation
2005;112:2735.

10. Jarrar MH, Baranova A, Collantes R, et al.
Adipokines and cytokines in non-alcoholic
fatty liver disease. Aliment Pharmacol Ther
2008;27:412-21.

11. Shimada M, Kawahara H, Ozaki K, et al.
Usefulness of a combined evaluation of the
serum adiponectin level, HOMA-IR, and
serum type IV collagen 7S level to predict the
early stage of nonalcoholic steatohepatitis.
Am J Gastroenterol 2007;102: 1931-8.

12. Wieckowska A, Papouchado BG, Li Z, et al.
Increased hepatic and circulating interleukin-
6 levels in human nonalcoholic steatohepati-
tis. Am J Gastroenterol 2008; 103:1372-9.

13. Feldstein AE, Wieckowska A, Lopez AR, et al.
Cytokeratin-18 fragment levels as noninva-
sive biomarkers for nonalcoholic steatohep-
atitis: a multicenter validation study.
Hepatology 2009;50:1072-8.

14. Kopec KL, Burns D. Nonalcoholic fatty liver
disease: a review of the spectrum of disease,
diagnosis, and therapy. Nutr Clin Pract
2011;26:565-76.

15. Cowin GJ, Jonsson JR, Bauer JD, et al.
Magnetic resonance imaging and spec-
troscopy for monitoring liver steatosis. J
Magn Reson Imaging 2008;28:937-45.

16. Dourakis SP, Sevastianos VA, Kaliopi P. Acute
severe steatohepatitis related to prednisolone
therapy. Am J Gastroenterol 2002;97:1074-5.

17. Hofstee HM, Nanayakkara PW, Stehouwer
CD. Acute hepatitis related to prednisolone.
Eur J Intern Med 2005;16:209-10.

18. Nanki T, Koike R, Miyasaka N. Subacute
severe steatohepatitis during prednisolone
therapy for systemic lupus erythematosis. Am
J Gastroenterol 1999;94: 3379.

19. Caldwell SH, Hespenheide EE. Subacute liver
failure in obese women. Am J Gastroenterol
2002;97:2058-62.

20. Musso G, Cassader M, Rosina F, Gambino R.
Impact of current treatments on liver disease,
glucose metabolism and cardiovascular risk
in non-alcoholic fatty liver disease (NAFLD): a
systematic review and meta-analysis of ran-
domised trials. Diabetologia 2012;55:885-904.

Case Report

Non
-co

mmerc
ial

 us
e o

nly




