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Aim: to study the significance of prognostic scales in a target group of patients with primary sclerosing cholangitis

(PSC) living in the Chelyabinsk region.

Materials and methods. The study included 21 patients with a confirmed diagnosis of primary sclerosing cholan-
gitis (PSC) and a disease duration of at least two years. The primary endpoint studied was death. The MELD, Mayo

Risk Score, Amsterdam-Oxford PSC Score, PREsTo score, and UK-PSC Score scales were calculated based on the

medical records. Statistical processing was carried out using the SPSS Statistics v.22 application.

Results. A retrospective assessment of the risk of mortality using the MELD, Mayo Risk Score and Amsterdam-
Oxford PSC Score did not reveal a statistically significant difference between deceased and surviving patients. The

UK-PSC Score scale showed the highest predictive value (p = 0.046).

Conclusion. The new predictive model UK-PSC Score showed advantages in predicting death in PSC patients com-
pared to other scales.
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Llenb uccnepoBaHus: V13y4ynTb 3HAYNMOCTb NMPOrHOCTUYECKMX LLIKAJ HA KOFrOPTE NMauMeHTOB C NEPBUYHBLIM CKI1EPO-
3PYIOLLMM XOJTAHIUTOM, NPOXMBAIOLLMX B HenabuHckom obnacTu.

MaTtepuansl n metoabl. B nccnegosaHue BkoYeH 21 naumMeHT ¢ NOATBEPXAEHHbIM AMArHO30M MEPBUYHOMO
ckneposupytouero xonaHruta (MCX) n annTenbHOCTbIO 3aboneBaHNs He MeHee AByX neT. Miccnenyemori nepBruyHomn
KOHEYHOWN TOYKOM ABASNCS NEeTasbHbIA Mcxon. Ha OCHOBaHUM AaHHbIX MEOULMHCKUX KapT NPOU3BOAMNIN pacyeT
wkansl MELD, Mayo Risk Score, Amsterdam-Oxford PSC Score, PREsTo score n UK-PSC Score. Ctatuctmnyeckas
obpaboTka npoBoamnach Npu nomoLuy nporpammel SPSS Statistics v.22.

Peaynbratbl. PeTpocnekTMBHaa oueHka pucka netanbHocTu no wkane MELD, Mayo Risk Score n Amsterdam-
Oxford PSC Score He BbiiBUNa CTaTUCTUYECKN 3HAYNUMOM PasHULbI MEXAY YMEPLLUMMU U BbKUBLUMMUA MALNEHTAMMU.
HaunbosbLUyio NPOrHOCTMYECKYIO LLIEHHOCTb nokasana wkana UK-PSC Score (p = 0,046).

3akno4yeHne. Hosasa nporHocTuyeckaa mogenb UK-PSC Score nokazana npeumyliectsa B MPOrHO3MPOBaHUN
neTanbHOro nucxoga y naumeHToB NMCX no cpaBHEHMIO C APYrMU LLKaNaMu.
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Introduction

Primary sclerosing cholangitis (PSC) is a chronic
immune-mediated disease characterized by inflamma-
tion, fibrosis, and destruction of the intra- and/or ex-
trahepatic bile ducts, leading to cholestasis, the for-
mation of biliary strictures, and liver fibrosis [1—3].
Despite the fact that the pathogenesis of PSC is not
fully understood, a large number of studies confirm the
existence of a genetic predisposition to this disease [4].
The characteristic association of PSC and inflammatory
bowel disease (IBD) became the basis for the formation
of pathogenetic concepts in which the induction and
maintenance of inflammation in the biliary tract are
associated with the translocation of bacterial products
(components of the bacterial cell wall, peptides) due
to increased intestinal permeability, and the homing of
T-lymphocytes, activated in the intestine, into the bile
ducts. Data have been accumulated in addition, on the
role of disturbances in bile homeostasis [5].

With a relative rarity of the disease, from 0.5 to
6 per 100,000 inhabitants [6, 7], the course of PSC is
associated with a high incidence of adverse outcomes:
malignant neoplasms of the biliary tract, liver, pancre-
as, colorectal cancer (CRC), the development of biliary
cirrhosis and the need for liver transplantation [8, 9].
Previous studies have shown that oncological diseases
were the cause of death in 44 %, decompensation of
liver pathology in 37 % of cases [10]. According to
J.J. Tischendorf et al. cholangiocarcinoma accounts for
58 %, while 30 % and 9 % of patients die from liver fail-
ure and bleeding from esophageal varices, respectively
in the structure of mortality in patients with PSC [11].
According to an analysis of the database of transplant
centers in the Netherlands, published in 2013, the most
common cause of death in patients with PSC is cholan-
giocarcinoma (32 %), among other causes of death are
liver failure (15 %), post-transplant complications (9 %)
and CRC (8 %) [6,7]. According to a multicenter ret-
rospective study conducted in Europe, North America,
Australia, in the period from 1980 to 2010 and included
7121 patients, tumors of the hepatobiliary system were
diagnosed in 10.9 % of PSC cases. The risk of cholan-
giocarcinoma, which was the most common neoplasm,
increased with age. Overall, adverse events were less
common in patients with small duct PSC and women.
Patients with ulcerative colitis (UC) had a higher risk
of liver disease progression compared with patients with
Crohn’s disease (relative risk (RR) 1.56; p < 0.001)
or without IBD (RR 1.15; p = 0.002) [12]. In a large
population-based study in England conducted between
2006 and 2016, which included 284,560 patients with
IBD, of whom 2588 had PSC, patients with a combi-
nation of IBD and PSC had a higher risk of death (RR
3.20; p < 0.001). Unfavorable prognostic factors were
age at diagnosis under 40, Afro-Caribbean race and male
gender. PSC increased the risk of cholangiocarcinoma

(RR 28.46), hepatocellular carcinoma (RR 21.00), pan-
creatic cancer (RR 5.26), and gallbladder cancer (RR
9.19) (p < 0.001 for all). According to this study, pa-
tients with a combination of IBD and PSC also showed
an increased risk of CRC (RR 2.43; p < 0.001) and an
earlier age of developing CRC (59 years vs 69 years old
without PSC, p < 0.001) [13].

Data obtained from observational studies contrib-
uted to the search for various markers with predictive
value for PSC (Table 1). The finding that a decrease
in alkaline phosphatase (ALP) with ursodeoxycholic
acid (UDCA) can predict outcomes in primary biliary
cholangitis [14] inspired a study of this parameter in
patients with PSC. Studies have shown no significant
difference in long-term prognosis between PSC patients
treated with UDCA (17—23 mg/kg/day) or placebo.
Despite this, patients with lower levels of ALP had
a higher life expectancy and a lower risk of develop-
ing cholangiocarcinoma, regardless of UDCA treatment
[15,16]. A retrospective study conducted in the UK
(2019) showed that in patients with PSC, a 2.4-fold in-
crease in ALP was associated with a decrease in 10-year
survival [17]. Currently, the search for other laborato-
ry markers is underway, including proteomic analysis
of bile from patients with PSC, cholangiocarcinoma in
comparison with healthy individuals [18].

The data of various visualization methods were con-
sidered as parameters of the prognostic models. In a ret-
rospective study, splenomegaly (greater than 120 mm)
is associated with adverse outcomes in patients with
PSC [22]. Whereas typical cholangiographic changes
determine the diagnosis of PSC, some prognostic scor-
ing systems included bile duct characteristics. In gen-
eral, the presence of a dominant stricture according to
ERCP data naturally worsened survival, and endoscop-
ic treatment improved the prognosis in this situation
[23]. Currently, the risk of complications of diagnos-
tic ERCP reduces its applicability in clinical practice.
Attempts to incorporate various magnetic resonance im-
aging (MRI) features of cholangiopathy into PSC prog-
nostic models have led to conflicting results [24].

Determining the stage of liver fibrosis plays a key
role in assessing the prognosis for chronic liver diseas-
es of any etiology [25]. Histological examination of
the liver tissue with Ludwig staging is the standard
for diagnosing fibrosis in PSC, allowing to assess the
further progression of the disease. The Enhanced Liver
Fibrosis panel of direct biochemical markers of fibrosis
deserves special attention among the non-invasive tests
for assessing fibrosis (Table 2). Transient elastography
measures of liver stiffness in a model of predictors of
death and liver transplantation have been studied in a
large target group of patients [26]. Magnetic resonance
spectrography, as a highly sensitive method for assess-
ing fibrosis, also has prospects for inclusion in PSC
prognosis models, but the high cost and low availability
limit the use of this method [27]. With the development
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Table 1. Association of laboratory markers with PSC prognosis

Indicator Characteristic changes Relationship with forecast
ALP Decreased < 1.5 ULN within 2 years [14]; | Factors associated with better survival
by 40 % of baseline within 1 year [16]
2.4-fold increase in ALP levels Decreased 10-year survival rate [17]
Bilirubin Increased bilirubin for more than 3 months | Associated with worse 1prognosis, this indicator
is included in almost all prognostic scales
Albumin Decrease is a sign of liver failure Included in many prognostic scales, sensitivity
is low in the early stages of the disease
Anti-GP2 Presence of pancreatic autoantibodies Possible association with cholangiocarcinoma [19]
IL-8 Increase in bile and blood serum Showed association with PSC severity and poor
prognosis [20]
Vap-1 Increased expression in the liver tissue of |An association with clinical outcomes of PSC was
patients with PSC observed in two independent groups of patients
in one study [21]

Note: ALP — alkaline phosphatase, ULN — upper limit of normal, Anti-GP2 — antibodies to glycoprotein 2 (GP2) of
pancreatic centroacinar cells, IL-8 — interleukin 8, Vap-1 — vascular adhesion protein-1.

of liver cirrhosis (LC), the 7-year survival rate of pa-
tients with PSC, depending on Child-Pugh class A, B,
and C, is 90 % at 68 % and 25 %, respectively [12].
Modern guidelines recommend that in PSC, as in cir-
rhosis of another etiology, focus on the MELD (Model
for Endstage Liver Disease) indicator to determine the
timing of liver transplantation [1—3]. Meanwhile het-
erogeneity of the population of patients with PSC, the
high probability of adverse outcomes, in addition to
cirrhosis decompensation, leads to the search for new
prognostic tools [28].

Mayo Risk Score and revised
Mayo Risk Score

The first survival model for PSC patients was de-
veloped by the Mayo Clinic and published in 1989. It
originally included 5 variables: age, bilirubin level,
histological stage, hemoglobin, and presence of IBD.
Subsequently, this model was modified (King’s College
model, multicenter model), refined and studied on a
target group of 305 patients from Sweden. The Mayo
Risk Assessment (or Nordic Model) published in 1996
included 4 variables: age, bilirubin level, histological
stage, and splenomegaly. The need for a liver biopsy
significantly limited the use of this prognostic formu-
la, and therefore the revised Mayo Risk Score (rMRS)
was published in 2000, which lacks histological stage
and subjective variables. A study including 405 patients
with PSC revealed comparable accuracy of rMRS with
the original model [29]. One of the main drawbacks of
rMRS, which has required the development of other
predictive models, is the estimation of all-cause mor-
tality, without the ability to predict the time to liver
transplantation and other clinically relevant endpoints.
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Amsterdam-Oxford PSC Score

The model was developed on a target group of 692
patients with PSC, including a combination of PSC
and autoimmune hepatitis (AIH), and validated on 264
patients. The endpoints were death or liver transplan-
tation. The calculation was made on the basis of seven
variables, a feature of the model was the inclusion of
PSC subtypes: small or large ducts. It should be noted
that a small number of patients with small duct PSC
were included in the study [30].

Enhanced Liver Fibrosis (ELF)

ELF is a non-invasive test that evaluates three
markers of serum hepatic matrix metabolism that are
expressed early in fibrogenesis: hyaluronic acid, tissue
inhibitor of metalloproteinase-1 (TIMP-1), procollagen
III N-terminal peptide (P3NP). Higher ELF values were
noted in patients with PSC (305 patients with PSC of
large ducts) than in patients with UC and healthy indi-
viduals, and are also associated with poor survival [31].
Interestingly, an increase in ELF > 9.8 was noted in
cholangiocarcinoma, including those without PSC (RR
4.91 (95 % CI 1.19-20.21) [32].

UK-PSC Score

In 2019, the results of a new risk assessment scale
were published in 1001 patients from UK transplant
centers. The authors presented two models: for short-
term and long-term forecast. At the same time, in the
model for 10-year survival, the data (Table 2) obtained
in dynamics after 2 years of observation are used. A fea-
ture of this study was the parallel study of genetic
markers, however, when they were included in the mod-
el, no increase in its prognostic value was obtained, and
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therefore they were not included in the final version of
the UK-PSC Score [17].

PREsTo score

The latest proposed model is the PREsTo scale
(Primary Sclerosing Cholangitis Risk Estimate Tool).
Its peculiarity is the development and selection of vari-
ables using a computer program, the use of CP decom-
pensation as an end point and strict inclusion criteria.
Patients with PSC of small ducts, combined with ATH,
patients with MELD index > 14 points and/or portal
hypertension were excluded. The target group included
787 patients with a 6 years observation term, the vali-
dation target group included 278 patients from centers
in North America and Norway with a mean follow-up
of 4.21 years [33]. A review was published in 2021 com-
paring predictive models of PSC [28]. The authors note
the difficulty of comparing prognostic scales due to dif-
ferent endpoints, time horizons, and inclusion criteria
in the study. However, all models were comparable to
rMRS and had good statistical performance. The review
highlights the need for further research and model vali-
dation in various PSC patient populations.

Purpose of the study: To study the significance of
prognostic scales in a target group of patients with PSC
living in the Chelyabinsk region.

Materiales and methods

A retrospective study was conducted between 2019
and 2021 that included patients with a confirmed

Table 2. PSC predictive models

diagnosis of PSC and a disease duration of at least
two years. The study included 21 patients, including
14 (66.7 %) men and 7 (33.3 %) women. PSC was di-
agnosed in accordance with current clinical guidelines
[1—3]. The primary endpoint studied was death. The
MELD scale, Mayo Risk Score, Amsterdam-Oxford
PSC Score, PREsTo score were calculated based on the
data of medical records in the period two years before
inclusion in the study or death. Laboratory results ob-
tained at diagnosis as required for the use of the UK-
PSC Score, and one year after diagnosis were taken into
account. Statistical processing was carried out using the
SPSS Statistics v.22 program. Qualitative data are pre-
sented as frequencies and proportions, quantitative data
as median and interquartile range. Fisher’s exact test
was used to compare qualitative indicators, the statis-
tical significance of the difference in quantitative data
was analyzed using the Mann—Whitney U-test.

Results and discussion

General characteristics of patients at the time of in-
clusion in the study are presented in Table 3. During
a median follow-up period of 48 (34.8—72) months, 3
(14.3 %) patients reached the study primary endpoint
(death). The causes of death in two patients were liver
failure (follow-up period 60 and 204 months) and in
one patient CRC (follow-up period 24 months).

A level above 14 points was taken as a high risk of
death on the MELD scale while calculating prognostic
indicators [3]. Mortality risk assessment on the MELD
scale did not reveal a statistically significant difference

Model Variables

Link

End points
to calculator

and time period

Mayo risk score

Age, total bilirubin, AST, bleeding

4-year overall survival

www.psc-literature.

bilirubin

(rMRS) from esophageal varices, albumin estimate org/mrscalc.htm
Amsterdam-Oxford PSC subtype, age at diagnosis, 1-year transplant-free sorted.co/psc-cal-
PSC Score albumin, platelets, AST, ALP, survival; culator

Enhanced Liver Fibrosis
(ELF)

Hyaluronic acid, TIMP-1, P3NP

5-, 10- and 15-year
prognosis available

UK-PSC Score

Short-term risk: bilirubin, albumin,
hemoglobin and platelets

Death or liver transplant
within 4 and 10 years

Long-term risk: age at diagnosis,

bilirubin, alkaline phosphatase,

Elatelets, extrahepatic duct injury,
leeding from esophageal varices

2-year transplant-free
survival

www.uk-psc.com/
resources,the-uk-
psc-risk-scores

Primary Sclerosing
Cholangitis Risk Es-
timate Tool (PREsTo
score)

Bilirubin, albumin, alkaline

Ehosphatase, platelets, AST,
emoglobin, sodium, patient age

and years since PSC diagnosis

10-year transplant-free
survival

rtools.mayo.edu/
PRESTO_calculator

1—5 year to hepatic
decompensation

Note: AST — aspartate aminotransferase, PSC — primary sclerosing cholangitis, ALP — alkaline phosphatase, TIMP-1 — tissue
inhibitor of metalloproteinase-1, P3NP — procollagen III N-terminal peptide.
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Table 3. Characteristics of PSC patients included in the study

Parameter Patients with PSC, n = 21
Gender (m/f), n (%) 14 (66.7) / 7 (33.3)
Age at the time of diagnosis, years), years, Me (IR) 40.5 (26.0; 51.5)
Smoking, n (%) 2 (9.5)
Combination of PSC and IgG4-associated cholangitis, n (%) 1(4.8)
Combination of PSC and autoimmune hepatitis, 7 (%) 3(14.3)
PSC of small ducts, n (%) 8 (38.1)
PSC of large ducts, n (%) 13 (61.9)
Ulcerative colitis, n (%) 19 (90.5)
Liver cirrhosis, 7 (%) 6 (28.6)
Liver cirrhosis Child-Pugh class A, n (%) 4 (19)
Liver cirrhosis Child-Pugh class B, n (%) 1(4.8)
Liver cirrhosis Child-Pugh class C, n (%) 1(4.8)

Note: PSC — primary sclerosing cholangitis.

(p = 0.386) in the compared groups (Table 4). We did a value of the indicator above —0.8146346 (p = 0.046).
not record a high Mayo Risk Score in any of the de- 7 (35 %) patients met the inclusion criteria for calcu-
ceased patients. A high risk of death according to the lating the risk of cirrhosis decompensation according
Amsterdam-Oxford PSC Score was established at an to the PREsTo score scale, the median probability of
index value of more than 2; when analyzing the calcu- cirrhosis decompensation was higher in the group of
lation of this indicator in the study group of patients, a  deceased patients, but due to a small sample, this indi-
trend was found towards a more frequent occurrence of cator was not significant.

a high risk of death among deceased patients, howev-

er, this difference did not reach statistical significance Discussion

(p = 0.140). The scale that showed the highest predic-
tive value was the UK-PSC Score, according to the
results of which a high risk of death was established at

Currently, the main prognostic indicator that is used
to determine the order of placing a patient on a waiting
list for liver transplantation, regardless of the etiology

Table 4. Comparative characteristics of the prognostic scales calculation results analysis in patients
with PSC

Parameter PSC patients who died during| PSC patients who survived p
follow-up, urinig follow-up,
n=3 (14.3 %) n =18 (85.7 %)
MELD
More than 14 points on the MELD 1(33.3) 2 (11.1) 0.386
scale, n (%)
rMRS
Hi(gh risk of death according to rMRS, 0 1 (5.6) -
n (%)

UK-PSC Score

BbICOKMIA PUCK JIETAaIbHOTO MCXOMa 2 (66.7) 1(5.6) 0.046*
o mkane UK-PSC Score, n (%)

PREsTo score*

Risk of cirrhosis decompensation 2.2(2.2;2.2) 0.8 (0.5; 1.5) 0.143
within 1 year according to the
PREsTo scale, %

Risk of cirrhosis decompensation 15.2 (15.2; 15.2) 5.4 (3.4; 10.0) 0.143
within 5 years according to the
PREsTo scale, %

Amsterdam-Oxford PSC Score

High risk of death according to the 2 (66.7) 3(16.7) 0.140
Amsterdam-Oxford PSC Score, n (%)

Note: * — calculation according to the PREsTo score scale was made for one patient who died and five patients who survived
during the observation period.
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of the disease, is the MELD scale. However, the hetero-
geneous nature of PSC, slow progression, and variable
outcomes limit the predictive value of this index. The
use of modern PSC prognostic models is significant-
ly hampered by the fact that existing data are based
on different study populations, primary endpoints, and
follow-up times. The calculation of indices was carried
out two years before the primary end point in the stud-
ied sample (the minimum observation period in the de-
ceased group). The MELD score and rMRS index did
not show significant differences in patients depending
on the outcome. A high risk of death according to the
Amsterdam-Oxford PSC Score was in two of the three
patients who died, however, in the group of surviving
patients, high values were recorded in 16.7 % of cases.
The complexity of using the PREsTo score is associated
with strict inclusion criteria, which did not allow us to
analyze the predictive significance of this index. The
UK-PSC Score had the highest predictive value in as-
sessing the risk of death in PSC patients according to
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