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Abstract

According to recent data, psoriatic patients have an increased prevalence of non-alcoholic fatty liver disease (NAFLD) and metabolic
syndrome, compared with the general population. In some published studies, the severity and presence of psoriasis disease were correlated
with the severity of NAFLD. In the current study, we aimed to compare the sensibility and specificity of the non-invasive scores and liver
biopsy in determining fibrosis in patients with NAFLD and moderate to severe psoriasis. We performed the scientific research from June
2014-December 2017 and we included 71 patients: 40 patients with NAFLD and 31 patients with moderate to severe psoriasis according
to Psoriasis Area and Severity Index (PASI) score and NAFLD, who received Etanercept treatment for at least one year. Based on the
clinical and laboratory data, we calculated the following scores for fibrosis: body mass index (BMI), aspartate aminotransferase (AST)/
alanine aminotransferase (ALT) ratio, diabetes (BARD) score, Fibrosis-4 (FIB-4) score, and NAFLD fibrosis score (NFS). For liver biopsy,
we used the Menghini technique. By calculating Kendall's test, we also observed a strong direct correlation between the degree of fibrosis
and FIB-4 (tau=0.558) and NFS (fau=0.490) scores, with a critical statistical impact, and the lack of a correlation with the BARD score
(tau=0.095; p=0.332). The hepatic biopsy allowed the more accurate establishment of the role of the non-invasive tests in the diagnosis of
the lesions of steatosis, steatohepatitis, and hepatic fibrosis. The non-invasive tests are most useful for the exclusion of the evolution lesions
and for the confirmation of the advanced stages of the disease. Among these, the NFS score proved a high statistically significant correlation
(p<0.0001) with the fibrosis histological lesions.
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with the prevalence and severity of psoriasis. Non-alcoholic
fatty liver has been correlated with the prevalence and

=& Introduction

Though apparently unrelated diseases, psoriasis and

non-alcoholic fatty liver disease (NAFLD) are linked
through many aspects. Although psoriasis disease, a
complex and immune-mediated condition, most often
affects the skin, it is actually considered a systemic
disease associated with multiple extracutaneous systemic
manifestations and comorbidities conditions, such as
NAFLD, metabolic syndrome, obesity, cardiovascular
disease, psoriatic arthritis. The prevalence of psoriasis is
11% in Norway and up to 3% in the US [1, 2].

It has been shown that patients with psoriasis have a
higher prevalence of non-alcoholic fatty liver and metabolic
syndrome compared to the rest of the population. The
latest studies have shown NAFLD was positively correlated

severity of psoriasis [1, 3-5]. It seems that patients with
NAFLD and psoriasis have an increased risk of developing
advanced fibrosis compared to patients with NAFLD
but without psoriasis [6—8]. In over 80% of cases of
psoriasis, the affected body surface area is less than
10%. It seems that patients with NAFLD and psoriasis
have an increased risk of developing advanced fibrosis
compared to patients with NAFLD but without psoriasis
[9]. The possible link between moderate to severe psoriasis,
obesity and metabolic syndrome, which are known risk
factors for NAFLD, has been recently documented focusing
on the important role of the adipose tissue in the
development of the inflammatory background shared by
the above entities. Adipose tissue acts as an endocrine
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organ and has important roles in psoriasis and NAFLD
pathogenesis. NAFLD and moderate to severe psoriasis
are associated with increased levels of proinflammatory
adipokines and decreased levels of anti-inflammatory
adipokines, given the common inflammatory etiology.
NAFLD is defined as an excessive accumulation of
triglycerides in hepatocytes and includes from relatively
benign steatosis to non-alcoholic steatohepatitis (NASH),
where fatty infiltration is accompanied by inflammation,
hepatocellular ballooning, pericellular fibrosis and cirrhosis.
NASH occurs in 20% of NAFLD patients and globally
has a greater tendency to progress in psoriatic patients
[10-12]. The natural history of NAFLD depends on the
histological type at the time of the diagnosis, so, if simple
steatosis, the progression of the disease might not occur,
for some of them, the lesions progress to steatohepatitis,
fibrosis and hepatic cirrhosis. The real evaluation of the
progression rate of the fibrosis in patients suffering from
NASH is limited because studies are retrospective and few
patients have had repeated biopsies during the follow-up
period [13, 14]. The “golden standard” in the diagnosis
of the histological stage of NAFLD is represented by the
hepatic biopsy, but it presents plenty of disadvantages
and problems in the clinical practice, such as intra- and
inter-observational variability, the considerable error rate
in the absence of some pathognomonic histological
modifications, especially by the lack of a consensus
regarding the indications of the biopsy in NAFLD [15],
high cost, invasive method, low adherence of the patient,
risk of local or systemic complications up to death.
According to the different prognosis of the histological
types of NAFLD (steatosis, steatohepatitis, fibrosis) and
considering that the biopsy involves a lot of risks, some
researchers developed numerous noninvasive methods
for the management of NAFLD patients knowing that
the presence of the hepatic fibrosis is associated with
increased risk of hepatic carcinoma and cirrhosis. These
methods combine a series of biochemical parameters in
systems of scores or use radiological techniques, and try
to fulfill the requirements of an ideal non-invasive marker:
cost-efficiency, easiness in measuring, hepatic specificity,
reproducibility between the patients and different population
groups, predictive value [15, 16]. Up to now, there is no
single noninvasive method with enough accuracy to allow
the replacement of the hepatic biopsy, but if we combine
some of them, we get a good sensibility and specificity
compared to biopsy, therefore, we can reduce the number
of patients who undergo a biopsy to establish the progression
of the disease [17].

Aim
In this study, we compared the specificity and sensibility
of the noninvasive liver scores with hepatic biopsy in

determining the liver fibrosis at NAFLD patients and
with psoriasis (moderate to severe).

= Patients, Materials and Methods

This study was conducted following the principles of
the Helsinki Declaration and Good Clinical Practice and
was approved by the Ethics Committee of Dr. Ianosi
Medical Center and the Emergency County Hospital in
Craiova, Romania. All patients gave written informed

consent. We conducted scientific research in June 2014—
December 2017 and initially included 71 patients: 31
patients with psoriasis (moderate or severe), according
to the Psoriasis Area and Severity Index (PASI) and
NAFLD scores, who received treatment with Etanercept
for a period of one year and 40 patients with NAFLD.
The inclusion criteria were patients over 18 years of age,
with moderate to severe psoriasis and no hepatotoxicity
treatment in the last two years. We chose those patients
treated with Etanercept, because recent research has shown
that Etanercept reduces the risk of fibrosis in patients with
psoriasis and NAFLD by lowering the insulin resistance
index and improving serum glucose levels. Methotrexate-
induced liver histological lesions appear to be similar to
those in NAFLD, so we excluded patients on Methotrexate
treatment and accepted those who were at least two years
old from the last administration and no more than five
years of Methotrexate during lifetime.

After anamnestic exclusion of the alcohol consumption
or other known hepatic diseases (hemochromatosis, Wilson
disease, a;-antitrypsin deficiency, viral chronic hepatitis),
the usage of nonsteroidal anti-inflammatory drugs (NSAIDs)
more than two days/week was an exclusion criterion. After
signing the written informed consent form for performing
the hepatic biopsy, the study group consisted of 50 patients:
18 patients with psoriasis and NAFLD that formed the
psoriasis group and 32 patients with NAFLD, forming
NAFLD group. In both groups, the subjects were
successively enrolled if they met the inclusion criteria.
For all 50 patients, we collected: personal data; medical
history; anthropometric data [height, weight, body mass
index (BMI), abdominal circumference (AC), hip circum-
ference (HC), AC/HC ratio (between the two circumfe-
rences)]; biological parameters (blood count, glycemia,
total cholesterol and the fractions of cholesterol, trigly-
cerides, insulinemia, transaminases, gamma-glutamyl
transferase, albumin); transabdominal ultrasound; histo-
logical examination of biopsy samples, and we calculated
noninvasive tests for fibrosis. Alcohol consumption was
excluded by one minute of the patient’s history using a
questionnaire — Risk Behavior Monitoring System 2006
and by questioning the relatives, noting the amount of
alcohol consumed per day and week and the type of alcohol.
We accepted an amount less than 20 g pure alcohol/day
for women and less than 30 g pure alcohol/day for men,
maximum two times a week. For calculation and inter-
pretation of BMI, we measured the weight and height of
patients using a thaliometer with a scale and entered the
results obtained in the following formula: BMI (kg/m?)
= current weight (kg)/height’> (m?). We measured AC
using an inch of tailoring, halfway between the upper
iliac crest and the edge of the rib, at the navel, on the
median axillary line. Using the waist top, we calculated
HC in the gluteal area at the largest diameter.

After measuring HC, we calculated AC/HC ratio
(between the two circumferences) to determine the type
of adipose tissue distribution: AC/HC >0.85 for women
and >0.9 for men, for abdominal obesity. We diagnosed
the metabolic syndrome on three of the following criteria:
AC >80 cm in women and >94 cm in men; serum trigly-
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cerides value >150 mg/dL (1.7 mmol/L) or lipid reduction
treatment; high-density lipoprotein (HDL)-cholesterol in
women <50 mg/dL (1.3 mmol/L), in men <40 mg/dL
(1 mmol/L), or hypocholesterolemic treatment; blood
pressure >130/85 mmHg or hypotensive drugs; blood
glucose a young >100 mg% or hypoglycemic treatment.
The insulin resistance index [homeostatic model assessment
of insulin resistance (HOMA-IR)] was calculated using
the formula: HOMA-IR index = insulinemia (mU/L) x
blood glucose (mmol/L) / 22.5. We considered that
HOMA-IR index is pathological at high value of 3. The
collection of blood samples for biological explorations
was made a jeun, from venous blood, after 12 hours of
fasting. Using clinical and laboratory data, we calculated
fibrosis scores: BMI, aspartate aminotransferase (AST)/
alanine aminotransferase (ALT) ratio, diabetes (BARD)
score, Fibrosis-4 (FIB-4) score, and NAFLD fibrosis
score (NFS) [18-21]. The BARD score was calculated
as the sum of three variables: BMI >28 kg/m? — 1 point,
AST/ALT ratio >0.8 — 1 point, the presence of diabetes —
1 point. A value less than 2 excludes significant fibrosis
[22-25]. According to Brunt’s classification, there are
five stages: stage 0 means without fibrosis, then in stage 1
we find the characteristic fibrosis pattern in NAFLD, the
initial deposit of the perisinusoidal extracellular matrix
(area 3). In evolution, in stage 2 occurs periportal fibrosis
with formation of fibrous septa, subsequently fibrosis in
bridges and, finally, in stage 4 we find cirrhosis [26, 27].

The transabdominal ultrasound was performed by
the same doctor on all patients using a Hitachi EUB-
8500 with an external convex transducer that transmits a
3.5-5 MHz frequency, representing the used method for
the diagnosis of NAFLD that determine if the patients
met the criteria or not. Ultrasound criteria that we used
to define hepatic steatosis were increased hepato-renal
contrast, liver brightness, deep attenuation, and vascular
blurring. We considered steatosis if we have got two
from four criteria.

For the statistical analysis, the measured parameters
were stocked in Excel files, and for the data processing,
one used Microsoft Excel (Microsoft Corp., Redmond,
WA, USA) program, with the XLSTAT suit for MS Excel
(Addinsoft SARL, Paris, France). All the continual
variables were reported as average + standard deviation
(SD). For the comparison of the noninvasive scores and
results of the histological examination, we used the y?
(chi-square) test and Kendall’s test. The p-value <0.05
was considered statistically significant. The Kendall’s
rank coefficient is often used as a test statistic in a
statistical hypothesis test to establish whether two variables
may be regarded as statistically dependent. This test is
non-parametric. The denominator is the total number of
pair combinations, so the coefficient must be in the range
—1 < 7 < 1. If the agreement between the two rankings
is perfect (i.e., the two rankings are the same), the
coefficient has value 1. If the disagreement between the
two rankings is perfect (i.e., one ranking is the reverse
of the other), the coefficient has value —1. If X and Y are
independent, then we would expect the coefficient to be
approximately zero.

= Results

In the psoriasis group, we enrolled mostly women
compared to men (14:4), unlike the NAFLD group where
there were no statistically significant differences (18:14).
The mean age in the NAFLD group was 54.25 years and in
the psoriasis group was 61.93 years, statistically important
difference. Regarding the AC, BMI, metabolic syndrome,
the level of cholesterol, there were no major discrepancies
between the two study groups. As we expected, HOMA-IR
index, triglycerides level and AST level were significantly
higher in the psoriasis group. Table 1 presents the biological
and clinical characteristics of the patients from the study
group.

Table 1 — The clinical and biological characteristics
of the patients from study group

p-value
NAFLD Psoriasis Student’s
group group t-test or
(n=32) (n=18)  *chi-square
test
Mean age [years] 5‘1"2221 6;'2:7& 0.0034 (S)
Gender (men/women) (n)  14/18 4/14  *0.052 (NS-S)
Diabetes mellitus .
(abeomimesenty (1814 812 *0.058 (NS)
Metabolic syndrome *
beenoront (4128 117 *0.486 (NS)
10292t 106%
AC [cm] joer %% 0373 (NS)
AC/HC ratio 0ok 0% oa31(NS)
BMI [kg/m?] ST 12 0.396 (NS)
Normal weight (n) 3 2
Overweight (n) T 3 0.535 (NS)
1t degree obesity (n) 15 10
2" degree obesity (n) 3 2
3 degree obesity (n) 0 1
HOMA-IR index Lo 23 p032(9)
Total cholesterol [mg/dL] 22‘1";? 228'22* 0.773 (NS)
HDL-cholesterol [mg/dL] 7> 327 0,051 (Ns-5)
Triglycerides [mg/dL] 1212?* 2%;;* 0.039 (S)
AST [IUL] 4202' 167; 5147'%1321 0.032 (S)
ALT [IUL] 533303871 624?;289; 0.315 (NS)
AST/ALT ratio 085 0% 0321(Ns)
GGT [IUL] 65?;5682* 7597'72931 0.545 (NS)

AC: Abdominal circumference; ALT: Alanine aminotransferase; AST:
Aspartate aminotransferase; BMI: Body mass index; GGT: Gamma-
glutamyl transferase; HC: Hip circumference; HDL: High-density
lipoprotein; HOMA-IR: Homeostatic model assessment of insulin
resistance; n: No. of patients; NAFLD: Non-alcoholic fatty liver disease;
NS: Not significant; S: Significant.

Fibrosis in the studied hepatic samples represented
a heterogeneous process. We identified the fibrosis of
area 3, perivenular, perisinusoidal/pericellular with focal
or extended distribution in 16 cases, which were included
in stage F1 in accordance with Brunt’s classification and
representing the predominant category (Figures 1 and 2).
In nine cases, we observed the presence of focal or
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extensive periportal fibrosis, the cases being included
in the stage (F2) (Figure 3) (Table 2). The presence of
fibrosis in bridges was identified in four cases (F3)
(Figure 4; Figure 5, a and b), and cirrhosis in a single
case (F4) (Figure 6). In Table 3, we show the number of
patients according to fibrosis’s degree. By comparing
the two groups in terms of fibrosis, we can affirm that it
is slightly increased in psoriasis group compared to the
control group (61.11% vs. 59.37%), but if we evaluate
the patients in terms of fibrosis degree, we find that
the high degree of fibrosis is significantly larger in the
psoriasis group (72.7%) than in control group (31.57%).
From all the 30 hepatic tissue fragments which presented
a degree of fibrosis, in most of the cases (88%), we noticed
a more reduced display of the fibrosis on the parenchyma
subjacent to the Glisson’s capsule, and the most severe
fibrosis was noticed in the profound parenchyma in both
groups. The clinical and biological characteristics depen-
ding on the degree of fibrosis (F1 degree being considered
the non-significant fibrosis), are summarized in Table 4.
Statistically significant differences were recorded regarding
age, AST, albumin and number of platelets between group
with advanced fibrosis and those groups with no/mild
fibrosis (FO, F1), so that patients with advanced fibrosis
were older, with a higher level of AST and a low serum
level of albumin and platelet count. The BARD score
was not correlated to the degree of fibrosis (p=0.791,
chi-square test) (Figure 7), FIB-4 score was significantly
correlated to the hepatic fibrosis (p=0.0011, chi-square
test and p=0.004, Fischer’s exact test) (Table 5). In our
study, we found a statistically highly significant correlation
between the degree of fibrosis and the NFS score
(»<0.0001, chi-square and Fisher’s exact tests) (Table 6).
By calculating Kendall’s test (Table 7), we also observed
a strong direct correlation between the fibrosis’ degree
and FIB-4 (tau=0.558) and NFS (tau=0.490) scores, with
a critical statistical impact, and the lack of a correlation
with the BARD score (tau=0.095; p=0.332). For all
predictive scores of liver fibrosis, the sensitivity values
were high, but we found low values of specificity (Table 8).
By using the three scores to exclude the significant
fibrosis, the hepatic biopsy can be avoided in 48% of the
patients by using the FIB-4 score and in 42% of them
with the NFS score, but with no false-negative results in
the last case (Table 9).

Table 2 — The histological features of the patients from
study group

NAFLD group Psoriasis group

Histological stage

n (%) n (%)
Steatosis 8 (25%) 4 (22.22%)
Inflammation 5(15.63%) 3(16.67%)
Fibrosis 19 (59.37%) 10 (55.56%)
Cirrhosis - 1 (5.55%)
Total 32 (64%) 18 (36%)

n: No. of patients; NAFLD: Non-alcoholic fatty liver disease.

Table 3 — The staging of fibrosis in both groups
NAFLD group

Stage of fibrosis Psoriasis group

(n) (n)
1A 10 1
1B 2 0
1C 1 2

NAFLD group Psoriasis group

Stage of fibrosis

(n) (n)
2 5 4
3 1 3
4 - 1
Total 19 11

n: No. of patients; NAFLD: Non-alcoholic fatty liver disease.

Table 4 — The clinical and biological characteristics of
the patients depending on the degree of fibrosis

. . Significant  p-value
F;:t:)rol:s;s fibrosis  Student’s
’ F2,F3,F4 t-testor
?:,a:%%? stages *chi-square
(n=14) test
Mean age [years] 5?21 gi 6;.;31 0.004 (S)
Gender (meniwomen) (n)  12/24 6/8  *0.528 (NS)
Diabetes mellitus .
(beontiomosent) (20116 410  *0.086 (NS)
Metabolic syndrome N
(abeontorenonty (m 4132 113 *0.674 (NS)
AC [cm] 103;'196* 1086* 0.855 (NS)
AC/HC ratio 0% Q% 0137 (NS)
BMI [kg/m?] 3000 BLA% 0386 (NS)
Thrombocytes [x10%/L] 52563% 123'13* 0.00086 (HS)
Total cholesterol [mg/dL] 22‘11231 222?? 0.677 (NS)
HDL-cholesterol [mg/dL] 418581i 3?'3?* 0.106 (NS)
Triglycerides [mg/dL] " og” 2225 0.664 (NS)
Triglycerides/HDL- 3.94+ 6.08+
cholesterol ratio 3.14 2.38 0.304 (NS)
AST [IUIL] 4203'4161* 5147'91241 <0.0001 (HS)
ALT [IUL] 533178’5 6458* 0.054 (NS)
AST/ALT ratio 084 O9% 0331 (Ns)
GGT [IUL] i32'6682i 7497'828; 0.534 (NS)
Albumin [g/dL] 4'02? 20'9375* 0.00041 (HS)
FIB-4 score 1()'2;3* 21'7;9* <0.0001 (HS)
BARD score 2.3(0-4) 2.71(1-4) 0.153 (NS)
NFS score '11'1:? 01'2088* 0.00086 (HS)

AC: Abdominal circumference; ALT: Alanine aminotransferase; AST:
Aspartate aminotransferase; BARD: BMI, AST/ALT ratio, diabetes;
BMI: Body mass index; FIB-4: Fibrosis-4; GGT: Gamma-glutamyl
transferase; HC: Hip circumference; HDL: High-density lipoprotein; HS:
Highly significant; n: No. of patients; NAFLD: Non-alcoholic fatty liver
disease; NFS: NAFLD fibrosis score; NS: Not significant; S: Significant.

Table 5 — The distribution of the patients depending
on the fibrosis degree and the FIB-4 score

FIB-4 score FO0, F1 stages F2, F3, F4 stages Total
<1.3 23 1 24
1.3-3.25 12 11 23
>3.25 1 2 3
Total 36 14 50

FIB-4: Fibrosis-4.
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Table 6 — The distribution of the patients depending
on the fibrosis degree and NF'S score

Table 8 — The sensibility and specificity of the scores
in detection of significant fibrosis

NFS score FO, F1 F2, F3, F4 Total F2, F3, F4 BARD score FIB-4 score NFS score
limits stages stages stages >2 >1.3 >-1.455
<-1.455 21 0 21 Sensitivity 78.57% 92.86% 100.00%
-1.455-0.676 15 9 24 Specificity 25.00% 63.89% 58.33%
>0.676 0 5 5 ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BARD:
Total 36 14 50 BMI, AST/ALT ratio, diabetes; BMI: Body mass index; FIB-4: Fibrosis-4;

NAFLD: Non-alcoholic fatty liver disease; NFS: NAFLD fibrosis score.

Table 7 — Correlations between fibrosis degree and
fibrosis scores

BARD FIB-4 NFS

NAFLD: Non-alcoholic fatty liver disease; NFS: NAFLD fibrosis score.

Table 9 — The proportion of the patients who can avoid
the hepatic biopsy by using non-invasive tests for the
exclusion of the significant fibrosis

Fibrosis Score Cut-off n (%) False negative results, n (%)
Scor Seore Score BARD <2 12/50 (24% 3 (25%
Kendall's tau 0.095 0.558 0.490 (24%) (25%)
Kondalls FIB-4 <13 24/50 (48%) 1(4%)
p-value 0.332 <0.0001 <0.0001 NFS <1455 22/50 (42%) 0 (0%)

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
BARD: BMI, AST/ALT ratio, diabetes; BMI: Body mass index; FIB-4:
Fibrosis-4; NAFLD: Non-alcoholic fatty liver disease; NFS: NAFLD
fibrosis score.

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
BARD: BMI, AST/ALT ratio, diabetes; BMI: Body mass index; FIB-4:
Fibrosis-4; n: No. of patients; NAFLD: Non-alcoholic fatty liver disease;
NFS: NAFLD fibrosis score.

Figure 1 — NAFLD F1 stage: macro- and microvesicular
steatosis, hepatocyte ballooning degeneration, portal space
fibrosis and lymphoplasmocytic inflammatory infiltrate
(HE staining, x200). NAFLD: Non-alcoholic fatty liver
disease.

steatosis, hepatocyte ballooning degeneration, portal space
fibrosis and lymphoplasmocytic inflammatory infiltrate
(Masson’s trichrome staining, x100). NAFLD: Non-
alcoholic fatty liver disease.

steatosis, hepatocyte ballooning degeneration, perisinu-
soidal fibrosis, portal space lymphoplasmocytic inflam-
matory infiltrate (HE staining, x100). NAFLD: Non-
alcoholic fatty liver disease.

staining, x40). NAFLD: Non-alcoholic fatty liver disease.
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Figure 5 — (a) Steatohepatitis F3 stage: porto-central fibrous septa, hepatocyte degeneration and steatosis (Masson’s
trichrome staining, x100); (b) Bridging fibrosis F4 stage (Argentic staining, x100).
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Figure 6 — Macronodular cirrhosis. HE staining, x40.

= Discussions

Various studies have shown that NAFLD prevalence is
higher among patients with psoriasis. To understand this,
we must observe the similarities between the pathogenesis
of psoriasis disease and NAFLD. Lonardo ef al. described
for the first time in 2001, three simultaneous cases of
psoriasis and NASH (diagnosed by biopsy), then in
2004, Matsumoto et al. presented the case of a young
obese psoriatic patient diagnosed with NASH, whose
histopathological appearance improved after a period of
hypocaloric diet. Two important studies regarding the link
between NAFLD and psoriasis were made by Gisondi
et al. and Miele et al. have shown that the occurrence of
NAFLD is higher among patients with psoriasis (47%
versus 28%) and has been correlated with the psoriasis
severity assessed by steps. In Miele et al. study, the
NAFLD occurrence was 59.2% of a group of 142 patients
but there has been found no correlation with the severity
of psoriasis [28-31]. The liver biopsy, although it is
an invasive procedure difficult to accept by patients, it
remains the “gold standard” in diagnosing and staging of

EBARD <2 EBARD 22
27

30

@825

c

2 20

®

2 15

Y

° 10

o

Z

o O,

FO, F1

F2,F3,F4

Figure 7 — The distribution of patients depending on the
BARD score and the fibrosis (F) degree. ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase;
BARD: BMI, AST/ALT ratio, diabetes; BMI: Body mass
index.

NAFLD. Therefore, it is important to develop mathematical
scores with high sensitivity and specificity, which will
allow doctors to better assess liver damage. The serological
FibroMax test for assessment of steatosis, inflammation,
and fibrosis, as well as different elastography techniques
are nowadays accepted, but neither one can be routinely
used in the general practitioner or dermatologist office.
Etiological factors involved in growth prevalence of
NAFLD in those with psoriasis are little known.

The insulin target tissues are the liver, the adipose
tissue and skeletal muscle. In the liver, the insulin regulates
glucose metabolism, while in the adipose tissue, insulin
reduces the hormones’ sensitive lipase activity leading to
the prevention of free fatty acids output from adipocytes.
In the adipose tissue, insulin esterifies free fatty acids
and the storage of triglycerides. When installing insulin
resistance, free fatty acids are stored at the hepatocyte
level, their accumulation leading to lipotoxicity. In this
study, the calculated value of HOMA-IR index was higher
among patients suffering from psoriasis compared to the
NAFLD group, and the increasing insulin resistance
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contributes to the emergence of the NAFLD group.
Besides, patients with advanced fibrosis had a value of
HOMA-IR index compared to patients with low fibrosis
(FO, F1).

Many studies have shown that an increase in insulin
resistance is common among psoriatic patients and proves
that insulin resistance can contribute to the emergence of
NAFLD through a variety of mechanisms. Current studies
have shown that tumor necrosis factor-alpha (TNF-a)
produced by the liver in response to the accumulation of
fatty acids determine an increased resistance, therefore
insulin resistance is responsible for the worsening of
skin lesions in psoriasis. The most common histological
changes in psoriasis are proliferation, abnormal kerati-
nocyte differentiation, angiogenesis, and activated cluster
of differentiation (CD) 4, CDS8, T-lymphocytes in the
dermis and epidermis.

Natural killer (NK) cells initiate the inflammatory
process through proinflammatory cytokines [32]. Although
80% of patients with psoriasis have the disease limited
to <10% of the body surface, psoriasis is not a life-
threatening disease, however, the quality of life decreases
a lot in these patients [33, 34]. Proinflammatory cytokines
like TNF-a and interleukin-6 (IL-6) determine metabolic
disorders in psoriasis. Recent studies show that NAFLD
represent an important risk factor for cardiovascular
events [35]. The patients with psoriasis have low level
of HDL-cholesterol and high levels of triglycerides,
cholesterol, low-density lipoprotein (LDL)-cholesterol.
This dyslipidemic profile leads to the occurrence of
psoriasis [36]. In our study, the triglycerides level has
been found statistically significantly higher in patients
with psoriasis, compared to the control group, but the
degree of liver fibrosis could not be correlated with the
triglycerides level. Regarding HDL-cholesterol, although
we could not establish a statistically significant correlation
between the two groups, we could observe that the mean
HDL-cholesterol value was normal in patients with NAFLD
and slightly below normal in patients with psoriasis. In
this research, we did not found a correlation between liver
fibrosis and HDL-cholesterol level. Both groups have had
sensibly equal cholesterol levels that did not correspond
with the degree of liver fibrosis.

Patients with psoriasis and NAFLD have the trans-
aminase (AST/ALT) ratio higher and fibrosis scores higher
compared to NAFLD patients without psoriasis. The
transaminase ratio did not correlate positively with the
degree of hepatic fibrosis in patients with NAFLD. We
did not find a correspondence between the transminase
ratio, the presence or absence of psoriasis nor with
the degree of liver fibrosis. Elevated transaminases are
not directly proportional to the degree of liver damage
(appreciated through biopsy). Increased inflammation,
steatosis and fibrosis was associated with the presence
of psoriasis. The small number of patients included in
this study does not allow us to draw a firm conclusion.
As we have shown in our study, the association between
psoriasis and NAFLD increases the risk of worsening
liver disease, these patients requiring careful monitoring

in order to diagnose and stage the NAFLD early on. On
the other hand, we must consider that the patients with
psoriasis receive long-term treatment with medication
that can potentially harm the liver, further on increasing
the risk for hepatic disease. Although the serological
determinations for the calculation of these scores are
accessible on a large scale, the non-invasive tests are most
useful for the exclusion of the evolution lesions and for
the confirmation of the advanced stages of the disease.
Among these, NFS score proved a high statistically
significant correlation with the fibrosis histological
lesions.

The importance of our study consists in comparing
non-invasive scores with histopathological appearance
for both psoriatic patients and control group. There are
numerous studies that have evaluated the prevalence
of NAFLD in patients with psoriasis or tracked the
evolution of liver fibrosis in patients with psoriasis, but
most of them have diagnosed NAFLD and fibrosis using
ultrasonography and transient elastography (FibroScan).
Only in two studies, Miele ef al. (2009) [28] and Roberts
et al. (2015) [37], the diagnosis of NAFLD was supported
by biopsy. In Miele et al. study, only five biopsies were
performed in patients with psoriasis, while in Roberts
et al. study, the number of patients who underwent liver
biopsy was 52. Although the number of patients in our
study was not large, all patients underwent liver biopsy
and the comparison of non-invasive scores was made with
histopathological examination. Therefore, we believe that
this study is important in validating non-invasive liver
fibrosis scores.

& Conclusions

As we have shown in our study, the association between
psoriasis and NAFLD increases the risk for unfavorable
evolution of the hepatic disease, therefore these patients
need to be regularly monitored in order to diagnose and
stage the NAFLD early on. On the other hand, we must
consider that the patients with psoriasis receive long-
term treatment with medication that can potentially
harm the liver, further on increasing the risk for hepatic
disease. The performance of the hepatic biopsy in part of
the patients, allowed the more accurate establishment of
the role of the non-invasive tests in the diagnosis of the
lesions of steatosis, steatohepatitis and hepatic fibrosis.
Although the serological determinations for the calculation
of these scores are accessible on a large scale, the non-
invasive tests are most useful for the exclusion of the
evolution lesions and for the confirmation of the advanced
stages of the disease. Among these, NFS score proved a
high statistically significant correlation with the fibrosis
histological lesions.
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