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Progression from Nonalcoholic Fatty Liver
to Nonalcoholic Steatohepatitis Cirrhosis Confirmed
by Liver Histology after 14 Years
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Abstract:

A 44-year-old patient progressed from nonalcoholic fatty liver (NAFL) to nonalcoholic steatohepatitis
(NASH) cirrhosis. She was diagnosed with NAFL via a liver biopsy. At 56 years old, she was diagnosed with
NASH stage 3 via a second liver biopsy. One year later, she was diagnosed with NASH cirrhosis via a third
liver biopsy. This is the first study to report the gradual deterioration of liver histology shown via three liver
biopsies and fibrosis markers in a patient who progressed from NAFL to NASH cirrhosis. Following meno-

pause, it is necessary to be aware of the rapid development of liver fibrosis.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a common
chronic liver disease found worldwide (1). It includes nonal-
coholic fatty liver (NAFL) and nonalcoholic steatohepatitis
(NASH). Approximately 20% of individuals with NAFLD
have NASH, and some cases may progress to cirrhosis and
hepatocellular (HCC) (2, 3). However, the
changes over time in the histology of NAFLD and liver fi-
brosis markers are not well documented.

Fibrosis progresses at a speed of 0.07 stages/year in
NAFL and 0.14 stages/year in NASH, so NAFL progresses
by 1 stage every 14 years and NASH by 1 stage every 7
years (4). Various factors affect the speed of progression;
therefore, in this study, we examined the changes in liver
histology and clinical findings in a case that progressed
from NAFL to NASH over 14 years.

These findings suggest that the progression of liver fibro-
sis in postmenopausal women may accelerate and that cau-
tion should be practiced when treating NASH.

carcinoma

Case Report

A 44-year-old woman diagnosed with liver dysfunction
and fatty liver at a medical checkup visited our hospital. She
had no family history of NASH and no history of medica-
tion; she did not drink or smoke. The following measure-
ments were obtained on admission: height, 152 cm; weight,
62 kg; body mass index (BMI), 27.6 kg/m’; blood pressure,
120/78 mmHg; pulse, 63 bpm; and temperature, 36.3°C. She
was alert, and there was no evidence of anemia or jaundice
in the bulbar conjunctiva. She had a soft, flat abdomen; her
liver and spleen were not palpable. Furthermore, she had no
abdominal distension, tenderness, or edema.

Blood tests revealed elevated serum liver enzyme levels:
aspartate (AST), 22 1IU/L;
aminotransferase (ALT), 38 U/L; and 7y-glutamyltransferase
(y-GTP), 75 U/L. Her serum triglyceride level had reached
203 mg/dL. She displayed no insulin resistance. Her fasting
blood glucose level was 110 mg/dL, her glycosylated hemo-
globin (HbAlc) level was 5.6%, and her homeostasis model
assessment-insulin resistance level (HOMA-IR) level was
0.9. She did not have elevated levels of leptin or high-
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Table. Characteristics of the Patient with NASH dur-
ing the Course of Three Biopsies.

Number of liver biopsies First Second Third
Weight (kg) 62 58.5 59.4
BMI (kg/m?) 27.6 25.5 259
Platelet count (x10%) 21.2 11.6 10.1
ALT (U/L) 38 78 93
AST (U/L) 22 77 74
y-GTP (U/L) 180 260 410
Albumin (g/dL) 4.5 4.1 42
Total cholesterol (mg/dL) 201 150 139
Triglyceride (mg/dL) 203 125 71
LDL-C (mg/dL) 143 77 73
HLD-C (mg/dL) 40 57 56
Fast glucose (mg/dL) 110 131 142
Hemoglobin Alc (%) 5.6 6.0 6.8
Serum iron (pg/dL) 188 70 85
Ferritin (ng/mL) 52 214 193
HOMA-IR score 0.9 7.2 10.8
Leptin (ng/mL) 8.3 23.6 21.3
Adiponectin (ug/L) 5.6 5.7 7.1
hsCRP (mg/mL) 0.042 0.052 0.025
WFA+M2BP (C.0.I) - 0.37 0.5
P-III-P (U/mL) 0.6 1.27 1.35
Type IV collagen7S (ng/mL) 35 5.7 7.1
Hyaluronic acid (ng/mL) 37 151 206
FIB4 index 0.74 4.2 433

ALT: alanine aminotransferase, AST: aspartate aminotransferase,
Y¥-GTP: y-glutamyltransferase, FIB4 Index: Fibrosis-4 index, HLD-
C: high-density lipoprotein cholesterol, HOMA-IR: homeostasis
model assessment-insulin resistance, hs-CRP: high-sensitivity C-re-
active protein, LDL-C: low-density lipoprotein cholesterol, NASH:
nonalcoholic  steatohepatitis, P-III-P:  procollagen-III-peptide,
WFA+M2BP: Wisteria floribunda agglutinin Mac-2 binding protein

sensitivity C-reactive protein, and her liver fibrosis marker
data were as follows: type IV collagen 7S, 3.5 ng/mL;
hyaluronic acid, 37 ng/mL; procollagen III peptide (P-III-P),
0.6 U/mL; and fibrosis-4 (FIB4 index), 0.74 (Table). All lev-
els were within normal limits. Her antinuclear antibody se-
rum concentration was normal, and other markers associated
with causes of liver dysfunction, such as hepatitis B surface
antigen negative, anti-hepatitis C virus antibody negative,
and serum concentrations of immunoglobulin (Ig) G, IgM,
and anti-mitochondrial antibody, were all within normal
ranges as well.

Abdominal ultrasonography revealed remarkable fatty
liver with findings of an uneven hepatic surface, hepatorenal
contrast, sound attenuation, and vascular blurring. She had
dyslipidemia but did not have hypertension or diabetes. A
histologic examination of a transcutaneous liver biopsy
specimen followed by Hematoxylin and Eosin (H&E) stain-
ing and Azan staining showed mild lobular inflammation
and the presence of macrovesicular hepatocellular steatosis.
However, a liver biopsy indicated no hepatocyte ballooning
degeneration or perisinusoidal fibrosis. Consequently, the pa-
tient was diagnosed with NAFL [Brunt classification (5),

stage 0, grade 1; NAS (NAFLD activity score) 3 (6), (stea-
tosis 2, lobular inflammation 1, ballooning 0); fatty liver in-
hibition of progression (FLIP) algorithm, NAFL (7)]
(Fig. 1a, b). Subsequently, she had a checkup with her fam-
ily doctor once a year.

Twelve years and six months later, at 56 years old, the
patient had an abnormal ALT level. She was menopausal at
50 years old and visited our hospital again. She had hyper-
tension and diabetes in addition to dyslipidemia. At that
time, she had been taking medication for diabetes dipeptidyl
peptidase [(DPP4) inhibitor] and hypertension (Ca antago-
nist) for the past two years. Her body weight decreased to
58.5 kg (BMI, 25.5 kg/m’). However, the serum level of
ALT, AST, HbAlc, and leptin and liver fibrosis markers in-
creased as follows: type IV collagen 7S, 5.7 ng/mL;
hyaluronic acid, 151 ng/mL; P-III-P, 1.27 U/mL; and FIB4
index, 4.2. Liver histology showed that the fibrosis, grade,
and ballooning had progressed to stage 3, grade 2, and NAS
6 (steatosis 2, lobular inflammation 2, ballooning 2), respec-
tively, and she had progressed from NAFL to NASH stage 3
(Fig. 2a, b; Table; Supplementary material).

About 14 years after the first visit to our hospital, at 58
years old, she underwent a third liver biopsy at her request.
The duration between the second and third liver biopsies
was one year. Her body weight had not considerably
changed between the second and third liver biopsies, but se-
rum ALT levels remained high, and the HbAlc level had
also increased. Liver histology revealed the progression of
fatty changes, inflammation, and fibrosis; her ratings were
stage 4, grade 2, and NAS 6 (steatosis 2, lobular inflamma-
tion 2, and ballooning 2, respectively; Fig. lc, 2c, 3), re-
spectively. Liver histology showed lipid droplets, ballooning,
and Mallory bodies. Furthermore, liver fibrosis had in-
creased and progressed by one stage in a year, leading to
cirrhosis. With the progression from NAFL to NASH, type
IV, the collagen 7S, P-III-P, FIB4 index, and serum ferritin
levels had also increased. In particular, between the second
and third liver biopsies, the type IV collagen 7S, P-III-P,
and FIB4 index had increased significantly.

The report protocol was in accordance with the Declara-
tion of Helsinki. Informed consent was provided by the pa-
tient.

Discussion

A few detailed studies have investigated the histology as-
sociated with liver fibrosis progression. The present case is
valuable because there was progression from NAFL to
NASH cirrhosis over time, and liver biopsies repeatedly con-
firmed changes in the histology and fibrosis markers.

Singh et al. performed a systematic review and meta-
analysis of 11 paired biopsy cohort studies that included 411
patients with >2,145 person-years of follow-up (8). Approxi-
mately 30% of patients had advanced fibrosis, and 70% re-
mained stable or showed improvement in terms of the fibro-
sis stage. Overall, the annual fibrosis progression rate was 1
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Figure 1.

Azan staining of liver biopsy tissues at the initial presentation (a), after 12 years (b), and

after 14 years (c) (x20). (a) There is no fibrosis surrounding the hepatocytes, portal area, or central
venous area (stage 0). (b) Fibrosis persists around the portal area, central vein, and hepatocytes, with
a clear increase in the degree of fibrosis (stage 3). (c) Liver fibrosis is increased around the hepato-
cytes, portal vein region, and central vein region and diagnosed as cirrhosis (stage 4).

stage of progression every 14 years for patients with NAFL
and 1 stage of progression every 7 years for those with
NASH. Nasr et al. conducted a biochemical, clinical, and
histological study of 129 patients with NAFLD who had
been enrolled in a prospective cohort study from 1988 to
1993 and followed up for 19.8 years (9). They reported that
12 patients (9.3%) developed end-stage liver disease, and 44
(34%) developed advance fibrosis. Furthermore, of the 113
patients with low baseline fibrosis (stage 3), 21 (16%) de-
veloped advanced fibrosis.

Although several studies have reported the changes and
rates of liver fibrosis, including the present re-
port (2-4, 8, 9), to our knowledge, there has been no time-
course evaluation actually showing the liver histology. Fur-
thermore, no marked differences have been observed in the
age, sex, or clinical, histological, or biochemical factors be-
tween patients with and without liver fibrosis.

As per a previous study, 80% patients with NAFL and
NASH display slow liver fibrosis progression, whereas 20%
display rapid liver fibrosis progression (9). It is speculated
that the speed of fibrosis progression is related to genetic
factors, including patatin-like phospholipase domain contain-
ing (PNPLA) 3 (10, 11), the HOMA-IR (12), obesity sever-
ity, the onset and deterioration of diabetes (13, 14), sex dif-
ferences, and menopausal factors (15). NAFLD development
involves a combination of various factors that vary from
case to case and need to be considered on an individual ba-
sis.

In the present case, NAFL rapidly progressed to NASH in
only 14 years. The first-second liver biopsy showed a pro-
gression of 0.24 stage/year, and the second-third liver biopsy
showed a progression of 1 stage/year. Apparently, the fibro-
sis progressed rapidly in the second and third liver biopsies.
PNPLA3 is CG and definitely a factor in menopausal disor-
ders, and there is no doubt that this increases the speed of
progression.

Estrogen is important for the regulation of glucose me-
tabolism in menopausal women because it exerts a protec-
tive effect on pancreatic beta cells and plays an important
role in regulating appetite and improving insulin resistance
in insulin target organs. Estrogen may also play an impor-
tant role in the progression of NAFL and NASH. Postmeno-
pausal women are at an increased risk of NAFLD and might
show metabolic features of insulin resistance. For example,
increased total and visceral adiposity in peri- and postmeno-
pausal women is associated with an increased risk of insulin
resistance, dyslipidemia, hypertension, diabetes, and cardio-
vascular disease. Furthermore, postmenopausal women with
NAFLD are at an increased risk of portal inflammation, bal-
looning, and fibrosis owing to their inability to suppress oxi-
dative stress and fibrosis by lowering their estrogen
level (16). Estrogen replacement therapy has some beneficial
effects in patients with liver fibrosis (17). We predict that
the speed of fibrosis will increase 5-10 years post-
menopause, and this should be explored in future research.

Although the present patient did not gain weight, she de-
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Figure 2. Hematoxylin and Eosin staining of liver biopsy tissues at the initial presentation (a), after
12 years (b), and after 14 years (c) (x40). (a) Approximately 80% of the tissues show fat deposits and

macrovesicles to medium-sized fat droplets. No hepatocyte balloon-like cells are observed (grade 0).
(b) Fatty deposits in the liver are decreased to approximately 40% of the tissue. Lipid droplets, bal-
looning, and Mallory bodies are also observed. Inflammatory cell infiltrates, mainly comprising lym-
phocytes, are distributed in the portal region (grade 2). (c) Fatty deposits in the liver comprise ap-
proximately 40% of the tissue. Lipid droplets, ballooning, and Mallory bodies are also observed.
Inflammatory cell infiltrates are distributed in the portal area (grade 2). ({ ) Inflammatory cell, (¥)

Ballooning cell

Figure 3. Azan staining of the liver biopsy tissue 14 years later. Pseudolobules were formed, and the

patient was diagnosed with cirrhosis (x100).

veloped diabetes, underwent menopause, and experienced
rapid liver fibrosis progression over 14 years. We have ob-
served many cases with liver fibrosis progression post-
menopause, so we must be alert for liver fibrosis when treat-

ing NAFLD, even if the weight is controlled post-
menopause,. In the present case, we observed the persistent
elevation of the levels of ALT and liver fibrosis markers
(FIB4 index and ferritin). The platelet count decreased from
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21.2x10* to 10.1x10*. These findings may be indicative of
fibrosis progression.

NAFL progresses to NASH and NASH cirrhosis; how-
ever, it is important to assess the changes in liver histology
and blood tests, presence or absence of lifestyle-related dis-
eases, age, sex, and if possible, changes in body composi-
tion. We previously reported the improvement in liver histol-
ogy from NASH to normal liver after weight loss with a
low-calorie diet and aerobic exercise in patients with
NASH (18). In the future, the standard method of evaluating
fibrosis in NAFL and NASH is expected to change from a
liver biopsy to noninvasive diagnostic methods, such as
magnetic elastography (19)
controlled transient elastography (VCTE) (20). However,
liver histology reveals fibrosis, inflammation, fat, and the
changes in detail as well as the pathological condition,
wherein steatohepatitis is added to other liver diseases, such
as metabolic-associated fatty liver disease (21). Therefore, a
liver biopsy will likely continue to be an important test, de-
pending on the case.

In conclusion, we encountered a valuable case wherein
changes in the liver tissue were confirmed over time by per-
forming three liver biopsies to assess the progression of
NAFL to NASH over 14 years in a patient with cirrhosis.
The present report shows that the liver tissue changes can be
assessed using liver fibrosis markers, and menopause may
be a cause of rapid liver fibrosis. Based on the extensive ex-
perience, including this case, postmenopausal liver fibrosis
is likely to progress rapidly, and we believe it is important
to provide guidance to postmenopausal women. In the fu-
ture, we plan to study the progression of liver fibrosis in
postmenopausal women.

resonance and vibration-

All procedures followed were in accordance with the ethical
standards of the responsible committee on human experimenta-
tion (institutional and national) and with the 1975 Declaration of
Helsinki, as revised in 2008 (5).
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