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Abstract

Background Our study describes the prevalence of nonal-
coholic steatohepatitis (NASH) and liver fibrosis in
Hispano-American morbidly obese patients and the utility
of different serum markers to predict significant liver
fibrosis in this population.

Methods We perform a retrospective chart review of all
patients undergoing Roux-en-Y gastric bypass with routine
liver biopsy performed at Valley Baptist medical center
during a 24-month period (2005-2006).

Results Of 129 liver biopsies, only 25.7% had some
degree of steatosis, but about 55% had NASH, and
30.9% had liver fibrosis. Of those patients with liver
fibrosis, only 6.9% had moderate to severe fibrosis
(stages 2—4), and only one patient had cirrhosis (0.7%).
Of the 129 patients, only 92 had a FIBROspect score 11
in their chart, and they ranged from 9 to 95, with a mean
of 28.3. Of these patients, 36 had a score less than 20,
and none had significant fibrosis in their biopsy.
FIBROspect II® score (cutoff <20) had a negative
predictive value (NPV) of 100% (confidence interval
(CI) 95%, 0.9035-1) positive predictive value (PPV) of
15% (CI 95%, 0.0838-0.2693), sensitivity of 100%, and
specificity of 42% to predict stage 2 fibrosis or higher.
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Conclusions NASH and liver fibrosis are present in a high
percentage of morbidly obese patients. Liver function tests
and ultrasound are not reliable tests to diagnose or rule out
advance liver fibrosis. The use of FIBROspect 1I® score in
the preoperative evaluation of morbidly obese patients can
rule out significant liver fibrosis (stages 2—4) and avoid the
morbidities related to liver biopsy.
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Introduction

Obesity as one of the most common health problems in
the USA is associated with multiple comorbidities like
insulin resistance, metabolic syndrome, hypertension,
sleep obstructive apnea, and also liver disease [1-5]. In
the past decades in Europe and North America, there has
been a rapid increase in the prevalence of morbid obesity
as well as their associated conditions, especially nonalco-
holic fatty liver disease (NAFLD). In North America,
around 32% of the adult population is obese, and as much
as 80% of adults with morbid obesity could have fatty
liver disease [2, 6].

NAFLD involves a wide spectrum of histological lesions
ranging from simple hepatic steatosis to nonalcoholic
steatohepatitis (NASH) with or without liver fibrosis.
During the past 20 years, NAFLD has become the most
common chronic liver disease in Europe and North
America. Patients with NAFLD and advanced stages of
liver fibrosis are at high risk of progressing to end-stage
liver disease or cirrhosis [7-9].

NASH is a very common pathology in morbid obese
patients that undergo bariatric surgery [9]. The exact
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prevalence of NASH with and without liver fibrosis in the
different populations like Caucasians, African American,
Hispanics, and Asians has been a matter of research and
remains to be clearly defined for each of them [6-9]. It is of
great importance for bariatric surgeons to have clear
knowledge of the disease prevalence, behavior, and the
available diagnostic tests for liver fibrosis and NASH [10].

Multiple noninvasive techniques have been used to
diagnose fatty liver disease. Ultrasound has a moderate to
high sensitivity but low specificity and is unable to evaluate
the stage of the disease and to differentiate between liver
fibrosis and steatohepatitis [11]. There have been several
studies that try to predict the risk for having severe fibrosis
using liver function tests, ultrasound, and risk factors like
diabetes and hyperlipidemia, but most of these techniques
are complicated algorithms or require multiple testing and
are still not highly sensitive or specific [12, 13]. Currently,
none of the noninvasive tests can rule out significant liver
fibrosis with a 100% predictive value, and most surgeons
rely on liver biopsy to accurately diagnose or rule out
NAFLD [13-16].

Liver biopsy has been the gold standard to diagnose
liver fibrosis and NAFLD in patients with morbid
obesity. Some surgeons perform liver biopsy routinely,
and this adds morbidity to any bariatric surgical
procedure [15]. There are several biochemical markers
used currently to evaluate and to rule out significant liver
disease in patients with chronic hepatitis and also in obese
patients. The use of serum markers will avoid liver biopsy.
Presently, several novel markers have been studied; one of
the best known to predict liver fibrosis in patient with
chronic hepatitis has been FIBROspect II score; this is the
result of three different serum markers (serum hyaluronic
acid, alpha 2 macroglobulin, and tissue inhibitor metal-
loprotease 1) all related to extracellular matrix remodeling
that will likely be elevated in patients with significant
amount of liver fibrosis. Its utility as a predictor of liver
disease in morbid obese patient has not been studied in
detail [14, 16].

The aim of our study is to describe the prevalence of
NASH and liver fibrosis in morbidly obese Hispano-
American patients undergoing Roux-en-Y gastric bypass
and also to evaluate the utility of different serum markers
including FIBROspect II to detect significant liver fibrosis
in this population. A secondary goal of our study is to
evaluate the diagnostic value of ultrasound in morbid obese
patient with NAFLD.

Materials and Methods

We performed a retrospective chart review of all patients
that underwent Roux-en-Y gastric bypass at Valley Baptist
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medical center in Harlingen, Texas, during a 24-month
period (2005-2006).

Inclusion criteria includes all patients that had a Roux-
en-Y gastric bypass between 2005 and 2006 with a body
mass index (BMI) >40 kg/m? or a BMI greater than
35 kg/m? with significant co-morbidities like diabetes
mellitus, hypertension, metabolic syndrome, hyperlipid-
emia, and could show that dietary attempts at weight
control were ineffective.

Exclusion criteria includes BMI <40 with no co-morbidities.

Data Collection

All data was obtained from patients’ charts at the surgeon’s
office. Patients were evaluated for height, weight, and BMI
on their first visit and at 15 days and 1, 3, 6, 12, and
24 months. Patients had the following laboratory values
measured by the same laboratory previous to their surgery:
albumin, alkaline phosphatase (ALK), aspartate amino-
transferase (AST), alanine aminotransferase (ALT), gamma-
glutamyl transferase (GGT), lactate dehydrogenase (LDH),
bilirubin, blood urea nitrogen, calcium, glucose, phospho-
rus, total protein, uric acid, international normalized ratio,
partial thromboplastin time, triglycerides, high density
lipoproteins, low density lipoproteins, and cholesterol.
Also, a complete blood count, iron, ferritin, vitamins A,
D, and B1, and complete urinalysis were obtained on their
first visit. FIBROspect score I was routinely ordered and
obtained only on patients that had insurance approval. All
patients with no history of cholecystectomy had a preop-
erative right upper quadrant ultrasound to evaluate for
steatosis and cholelithiasis.

Gastric Bypass and Liver Biopsy

All patients that met eligibility criteria published by the
National Institute of Health consensus guidelines for the
treatment of the morbidly obese patient underwent gastric
bypass surgery. The pouch and the Roux-en-Y loop were
all constructed under the same technique and by the same
surgeon. All the patients had an intraoperative needle liver
biopsy performed routinely.

Pathology

At least two fragments were obtained from each liver
biopsy; they were sent to pathology in Bouin’s fixative. All
the biopsies were stained with hematoxilin and eosin,
trichrome, and iron. The Kleiner—Brunt classification
system was used to evaluate for NASH and for liver
fibrosis. The classification included grading of macro-
vesicular steatosis (NASH grade) and staging of liver
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fibrosis (fibrosis stage). NASH grade 0 corresponded to no
steatosis, NASH grade 1 up to 33%, NASH grade 2 from
33% to 66%, and NASH grade 3 more than 66%. In the
fibrosis staging system, stage O corresponded to no fibrosis;
stage 1, perisinusoidal/pericellular fibrosis, focally or
extensively present; stage 2 perisinusoidal/pericellular
fibrosis with focal or extensive periportal fibrosis; stage 3,
perisinusoidal/pericellular fibrosis and portal fibrosis with
focal or extensive bridging fibrosis; and stage 4, cirrhosis.

Statistical Analysis

All the data was stored in Microsoft Office Excel 2008 data
sheet. Statistical Package for the Social Sciences 17.0 for
windows was used for statistical analysis. A bivariate
Pearson correlation was used to compare the different
variables, and ¢ student test was used to evaluate for
difference of the means. Multiple regression analysis was
used for all the independent variables to assess the
predicting value for liver fibrosis. A p value <0.05 was
considered statistically significant.

Results

A total of 129 underwent Roux-en-Y gastric bypass
during the study period, and all had routine liver biopsy
performed. Eighty-seven patients were Hispanics, and 42
were Caucasians. One hundred four were females, and
only 25 patients were males. The mean age of the
patients was 41 for Hispanics and 50 for Caucasians (p<
0.05). The mean BMI was 49 for Hispanics and 46 for
Caucasians (p=0.067).

Prevalence of Nonalcoholic Fatty Liver Disease
in Morbidly Obese Patients

Of 129 liver biopsies, only 25.7% had some degree of
steatosis, but about 55% had NASH, and 30.9% had liver
fibrosis. Of those patients with liver fibrosis, only 6.9% had
moderate to severe fibrosis (stages 2—4), and only one
patient had cirrhosis (0.7%; Table 1). When evaluated by
race of the 42 Caucasian patients, 17 (40%) had simple

steatosis, 20 (47%) had some degree of NASH, and nine
(21%) had liver fibrosis. Of 87 Hispanic patients, 16 (18%)
had simple steatosis, 51 (58%) had some degree of NASH,
and 31 (35%) had liver fibrosis. (Note: In both groups,
several patients had some degree of NASH and also liver
fibrosis).

Right Upper Quadrant Ultrasound for Diagnosis of NASH

A total of 102 abdominal ultrasounds reports were
reviewed. Only 36 had the diagnosis of fatty liver in
their report. Twenty-one of 52 patients with grades 1-3
of NASH had the diagnosis of fatty liver by ultrasound.
Of the nine patients with stages 2—4 fibrosis, only two
had the diagnosis of fatty liver disease by ultrasound
(Table 2).

FIBROspect II® Score

Of the 129 patients included in our study, only 92 had a
FIBROspect II® score in their chart, and they ranged
from 9 to 95, with a mean of 28.3. The one patient with
cirrhosis had a FIBROspect II score of 55. Thirty-six
patients had a score less than 20, and none had
significant fibrosis in their biopsy. Using a cutoff of
<20, FIBROspect II® had a negative predictive value
(NPV) of 100% (confidence interval (CI) 95%, 0.90-1),
positive predictive value (PPV) of 15% (CI 95%, 0.08—
0.26), sensitivity of 100%, and specificity of 42% to
predict liver fibrosis stage 2 or higher. The accuracy of
the test was 46.7%. The likelihood ratio for a positive
test result was 1.73, and likelihood ratio for a negative
test result was 0 (Table 3). Of the 37 patients that had no
FIBROspect score II recorded in their chart, only one had
stage 2 fibrosis, the rest had stage 0 or 1. Also, none of
these patients had NASH grade higher than 2.

Predictors of Liver Fibrosis

Using Pearson coefficient to evaluate linear correlation
between liver function test, BMI, age, and degree of NASH
with stage of liver fibrosis (from 0 to 4), only four variables
had correlation with the severity of liver fibrosis: FIBRO-

Table 1 Distribution of nonal-

coholic liver disease in different NASH macrovesicular steotosis or steatohepatitis N=129 (%) Fibrosis N=129 (%)
levels of severity in morbid
obese patients undergoing Grade 0 58 (44.9) Stage 0 89 (69)
gastric bypass surgery Grade 1 53 (41) Stage 1 31 (24)
Grade 2 17 (13) Stage 2 6 (4.6)
Grade 3 1 (0.7) Stages 3—4 3(2.3)
71 (55%) 40 (31%)

@ Springer



1650

OBES SURG (2010) 20:1647-1653

Table 2 Diagnosis of nonalco-
holic steatohepatitis using

abdominal ultrasound

NASH- NASH+
Fatty liver by ultrasound 15 21 Sensitivity 40%
Specificity 70%
Normal ultrasound 35 31 PPV 58.3% CI 95%
(0.42-0.72)
Total 50 52 NPV 53% CI 95%
(0.41-0.64)

Accuracy 54%

spect II® score, NASH grade, AST, and BMI lost at 6 and
12 months (Table 4). Also important to notice is that age
had a significant positive correlation with the FIBROspect
II score.

Given that the degree of NASH is part of the NAFLD
scoring system and that BMI at 6 months and 1 year are
data obtained postoperatively, they were not considered for
a multiple regression analysis since they cannot be used to
predict the degree of fibrosis preoperatively.

When using multiple regression analysis, FIBROspect®
score Il and AST predicted the amount of fibrosis with a
p=0.002. The coefficient for FIBROspect was 0.014 (CI
95%, 0.005-0.02), and the constant value was 0.004 (CI 95%,
—0.278-0.286). A receiver operating characteristic curve
(ROC curve) was done for AST and FIBROspect II to
evaluate their ability to discriminate between minimal fibrosis
and significant fibrosis. The area under the curve (AUROC)
for FIBROspect was 0.7 and for AST was 0.5 (Fig. 1).

When comparing the means for all the variables in
patients with stages 0—1 vs stages 2—4, we found that FS II,
BMI, BMI at 6 months, and BMI at 1 year were all
significantly different in both groups. Patients with moder-
ate to severe fibrosis had a higher FS II and a higher BMI at
0, 6 months, and 1 year. The age in the group with
significant degree of liver fibrosis was higher but with a
p<0.10 (p=0.062; Tables 5 and 6).

Discussion

Out study shows that NASH has a high prevalence in the
morbidly obese population, especially in the Hispano-

American population; this is a similar to what other
studies have speculated. In our Hispanic population, 58%
of the patients had some degree of NASH, and about
35% had some degree of fibrosis. The only patient that
had cirrhosis was Hispanic [6, 8—10]. Adding the patients
with steatosis and NASH, approximately 80% of the
patients had some degree of fatty liver disease, which is
also similar to what the literature describes [6]. When
comparing the Caucasian population to the Hispanic
population, our results showed a trend towards having a
higher degree of NASH and fibrosis in the Hispanic
population, but this was not significant, and this results
could be in part due to a small sample and the fact that the
Caucasian population in our study was significantly older
than the Hispanic population. When comparing the
percentage of NASH in both populations, the Hispanic
patients had higher prevalence of steatohepatitis and also
of liver fibrosis, in contrast to the Caucasian patients that
had more prevalence of simple steatosis.

Based in our results, patients with moderate to severe
fibrosis tend to be significantly older and to have a
higher BMI and FIBROspect® score II. These results can
be used to select the high-risk patients for significant
liver fibrosis or advanced NAFLD and perform liver
biopsies only in this group. Also, these patients should
have a close follow-up since they can develop cirrhosis
in the future, but more studies are needed to differentiate
which patients will have regression of their liver disease
with bariatric surgery and which ones will progress to
cirrhosis.

Our study shows that patients with higher degree of
fibrosis and with higher FIBROspect score II will have

Table 3 Diagnosis of signifi-

cant liver fibrosis using Fibrosis stage 2 or higher

When using a FIBROspect score II (cutoff <20)

FIBROspect score 11
Sensitivity

Specificity
Accuracy
NPV

PPV

100% CI 95% (0.31-0.53)
42% CI 95% (0.59-1)
46.7%

100% CI 95% (0.9-1)
12.5% CI 95% (0.05-0.24)
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Table 4 Pearson correlation of different variables

Age FIBROspect 1T Fibrosis stage NASH BMI BMI 6months BMI 12months Albumin

Age Pearson correlation 1 0.432%%* 0.106 0.022  —0.125 —0.067 0.043 0.081
Sig. (two-tailed) 0.000 0.232 0.803 0.158 0.499 0.687 0.361

FIBROspect II Pearson correlation — 0.432%%* 1 0.323%* 0.188 0.157 0.182 0.231 0.074
Sig. (two-tailed) 0.000 0.002 0.072 0.136 0.128 0.068 0.485

BMI Pearson correlation —0.125 0.157 0.108 —0.058 1 0.915%* 0.864** —0.244%*
Sig. (two-tailed) 0.158 0.136 0.222 0.513 0.000 0.000 0.005

BMI6month  Pearson correlation —0.067 0.182 0.202* —0.088 0.915%* 1 0.944** —0.255%*
Sig. (two-tailed) 0.499 0.128 0.039 0.370 0.000 0.000 0.009

BMI12month  Pearson correlation  0.043 0.231 0.252* 0.007 0.864** 0.944** 1 —0.155
Sig. (two-tailed) 0.687 0.068 0.016 0.949 0.000 0.000 0.144

Albumin Pearson correlation  0.081 0.074 —0.018 0.147  —0.244%*  —0.255** —0.155 1
Sig. (two-tailed) 0.361 0.485 0.843 0.096 0.005 0.009 0.144

AST Pearson correlation —0.059 0.228* 0.217* 0.244** —0.031 —0.033 —0.015 0.118
Sig. (two-tailed) 0.507 0.029 0.013 0.005 0.731 0.737 0.885 0.183

ALT Pearson correlation —0.189* 0.094 0.085 0.112 —0.064 —-0.014 —0.030 0.126
Sig. (two-tailed) 0.032 0.372 0.336 0.207 0.469 0.887 0.777 0.154

GGT Pearson correlation  0.174 0.182 0.058 0.045 0.015 0.098 0.157 0.133
Sig. (two-tailed) 0.085 0.095 0.569 0.659 0.882 0.380 0.190 0.189

N=129 in all variables except FIBROspect score Il (n=92)

£p<0.05, **p<0.01

a significantly higher BMI at 6 months and 1 year post-

Roux-en-Y gastric bypass, suggesting that liver fibrosis

plays a role in the failure of obesity surgery. The exact

pathophysiology for these is not very well known, but

having a pathologic liver metabolism plays an important

role in weight loss after bariatric surgery. The effect of

liver fibrosis in the long-term follow-up is unknown, ROC Curve

and further research is needed to elucidate in this Source of

matter. the.Curve

. . . . —— Fibrospect
One of the most interesting findings in our results was —— AST

that the sensitivity and specificity of the right upper

quadrant ultrasound was very poor (40% and 70%), 104

making the test an unreliable tool for screening of fatty

liver disease. Also interesting is that many patients that —

were diagnosed with fatty liver by ultrasound had no =

evidence of NASH by pathology diagnosis. This could .§ i

be attributable to operator-dependant skills or to a % i

sample error in the biopsies, although similar results "

have been found in previous studies showing that 024

ultrasound should not be the only tool to screen for

fatty liver disease [11]. 00 .

When using only the liver enzymes, it becomes very
difficult to rule out significant fibrosis (stages 2-4)
without a liver biopsy [9]. Previous studies have used
algorithms and equations that include AST and ALT but
the negative predictive value was not higher than 88%

I I 1
00 02 04 06 08 1.0
1 - Specificity

Diagonal segments are produced by ties.

Fig. 1 Area under the curve (AUROC) for FIBROspect=0.779 (CI 9%,
0.616-0.942) and AUROC for AST=0.597 (0.365-0.829)
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Table 5 Variables in patients

with stages 0-1 compared to Variable No or minimal fibrosis Moderate to severe Fibrosis p value

stages 2—4
Age 43.86 51.11 0.062
FIBROspect 11 26.43 51.14 0.000
BMI 48.15 57.51 0.006
BMI 6 months 37.04 49.89 0.001
BMI 12 months 37.76 41.61 0.001
Albumin 4.10 4.06 0.611
AST 25.34 27.33 0.628
ALT 33.61 31.11 0.727
ALK 86.32 76.66 0.216

N=129 in all variables except GGT 37.40 46.25 0.533

FIBROspect Score II (n=22)

[12]. When using the FIBROspect score II (cutoff <20),
high degree of fibrosis (stages 2—4) can be ruled out
with a negative predictive value of 100%. In patients
with chronic hepatitis C, the FIBROspect® score II had
similar results. When using a cutoff point extremely low
(<20), FIBROspect II also had a very high NPV in
patients with chronic hepatitis C [14, 16, 17]. The ROC
curve in our results shows that the AUROC for AST was
close to 0.5; when the AUROC is equal to 0.5, that means
it cannot discriminate between disease and no disease. On
the other hand, the AUROC for the FIBROspect was 0.7
indicating that it can discriminate between significant
disease and mild disease, but in our finding, the PPV was
low. We have found a noninvasive test that can be used to
rule out significant disease in patient with morbid obesity
and high-risk factors for liver disease. The use FIBRO-
spect® II score has become part of our practice since it is a
simple and easy way to avoid liver biopsy in morbidly
obese patients that have high-risk factors for NAFLD. Its
use is to rule out significant disease; FIBROspect II score
cannot be used solely to diagnose advanced fibrosis or
cirrhosis; our only patient with cirrhosis did have a higher
score than 20, but was not the highest score (55), in
contrast to patients with hepatitis C, where a very high
score would have a very high PPV for advanced liver
fibrosis [16, 17].

Limitations of our study include a relatively small
sample and short-term follow-up. The majority of our
patients were Hispanic, and the use of FIBROspect II®
score in other populations might not show the same
results. Another limitation is that only 92 of the 129
patient had a FIBROspect score II in their chart, but we
believe it is unlikely that our study is bias from this
since only one of the 37 patients without the test had
moderate fibrosis. Long-term follow-up to evaluate the
progression of liver disease would be ideal and also
would help to evaluate the role of gastric bypass in
treating fatty liver disease.
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An incidental finding not related to the aims of this study
was that morbid obese patient with moderate to severe
fibrosis will have less weight loss at 6 and 12 months after
Roux-en-Y gastric bypass.

Conclusions

NASH and liver fibrosis are present in a high percentage of
morbidly obese patients. Liver function tests and ultrasound
are not reliable diagnostic tests of advanced liver fibrosis.
The use of FIBROspect® II score in the preoperative
evaluation of morbidly obese patients can rule out
significant liver fibrosis (stages 2—4) and avoid the morbid-
ities related to liver biopsy. It could be used in high-risk
patients as a screening tool.

Table 6 Comparison of means in Hispanics and Caucasians that
underwent Roux-en-Y gastric bypass

Total Coucasians Hispanics p value
Age 50.2 41.88 0.000
FIBROspect score 11 35.27 24.47 0.006
Fibrosis stage 0.36 0.43 0.608
NASH grading 0.63 0.80 0.215
BMI 46.6 49.82 0.067
BMI at 6 months 35.57 38.84 0.085
BMI at 1 year 31.59 33.30 0.354
Albumin 4.14 4.07 0.143
AST 25.83 25.17 0.769
ALT 34.59 32.75 0.635
ALK 82.16 88.08 0.171
GGT 44.54 34.87 0.230
LDH 182 192 0.219

N=129 in all variables except FIBROspect score Il (n=92)
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