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Abbreviation

AC — Anticoagulant

ACLF — acute on chronic liver failure

DOAC:s — direct oral anticoagulants

EV — esophageal varices

IVC - Inferior vena cava

LC - Liver cirrhosis

LMWH — low molecular weight heparin

MELD — Model for End Stage Liver Disease

NO — nitric oxide

NSBB — non selective beta blockers

PV - Portal Vein

PVT - Portal vein thrombosis

RMST - restricted mean survival time

rTPA - recombinant tissue plasminogen activator
SHYV - Suprahepatic vein

TIPS - Transjugular intrahepatic portosystemic shunt
VBL — variceal band ligation

VKAs — vitamin K antagonists

vWF — von Willenbrand factor



Introduction

Portal vein thrombosis (PVT) is a common condition in patients with liver cirrhosis
(LC), in most cases asymptomatic and incidentally diagnosed . It involves the formation
of a thrombus in the intra or extrahepatic portion of the portal vein with the possibility of
extension to the level of the superior mesenteric vein. Obstruction of the vascular lumen
can be partial (non-obstructive PVT) or complete (obstructive PVT). It is frequently
associated with liver cirrhosis due to vascular stasis. The lack of symptoms in PVT is due
to the insidious formation and chronicity, acute PVT cases being much rare.

Worldwide, the incidence and prevalence of PVT in the cirrhotic patient shows an
important variation depending on the degree of liver function impairment quantified by
the Child Pugh score.

The present study aimed to perform an evaluation of patients diagnosed with PVT
in the records of a tertiary gastroenterology center including incidence data, risk factors,
treatment and prognosis.

The scientific objectives to be solved within the research were: the collection of
accurate and complete data in patients with liver cirrhosis and portal vein thrombosis, the
analysis of epidemiological, clinical-biological and imaging characteristics.

The aim was to identify risk factors that could help to implement measures to
prevent the occurrence of PVT, to analys of comparative survival in patients with and
without PVT. Related to PVT management, response to anticoagulant treatment, survival,

and bleeding complications associated with anticoagulants (AC) were monitored.



I. GENERAL PART

1. Portal vein anatomy

The portal vein (PV) is about 6-8cm long, originating from the confluence with the
mesenteric and splenic veins, anteriorly from the inferior vena cava (IVC) and posteriorly
from the pancreatic head. It is a valveless vein and provides 75% of the liver's blood
supply, the remaining 25% being provided by the hepatic artery (HA). VP brings blood
from the entire digestive tract (except the lower part of the rectum), from the spleen,
pancreas, gall bladder. At the level of the hepatic hilum, the VP divides into right and left
branches distributed to the right and left lobes of the liver, then into segmental and
subsegmental branches that branch until the sinusoids are formed. These in turn open into
the central vein inside the hepatic lobule from where the blood is taken by the

suprahepatic veins (SHV) which open into the inferior vena cava (IVC)[1]

2. Epidemiology of Portal Vein Thrombosis

2.1 Global data

Portal vein thrombosis (PVT) is a frequent complication associated with liver
cirrhosis whose impact can influence the course of the disease, increasing the risk of liver
decompensation, variceal bleeding and decreasing survival, including in patients
undergoing a liver transplant. PVT may increase progressively with advancing age,
degree of liver damage, and procoagulant status.

Liver cirrhosis is the most important risk factor in the development of PVT, the risk
being about 7 times higher in the cirrhotic patient compared to the general population.
The reported incidence in patients with cirrhosis varies by Pugh-Child score. Thus, a
cumulative incidence at 1 and 5 years of 4.6% and 10.7% respectively was reported for
Child A. for Child B[2-4] . At the same time, the prevalence in those with compensated
cirrhosis is around 1% and increases up to 25% in liver transplant candidates.[5,6] These

data highlight the increased risk of PVT with the progression of liver disease.



3. The natural history of Portal Vein Thrombosis

The natural course of PVT involves progression, regression or stabilization of the
thrombus, and data in the literature are variable as to what the overall trend is. It is
generally accepted that the degree of occlusion (complete vs. partial) as well as the
severity of cirrhosis dictate the natural course of PVT.[7] Cases of complete occlusion
are rare, thus an incidence of complete VP occlusion at 12 and 24 months of 9% and 14%
respectively was noted.[8]

Studies of patients on the waiting list for liver transplantation have generally shown
a lower rate of thrombus resolution. [7,9] and factors associated with PVT regression
were low MELD score at diagnosis or improvement during follow-up.[10] Location of
the thrombus in the right or left branch was associated with a lower rate of progression
compared to location at the level of the trunk.[11] Absence of large collaterals greater
than 9 mm around the VP is a predictive factor for PVT regression [12].

Given the high rate of post-regression recurrence, the importance of long-term

follow-up of patients even after thrombus resolution emerges

4. Clinical presentation and Impact of Portal Vein Thrombosis in

the natural history of the cirrhotic patient

4.1 Clinical presentation

It varies according to acute vs. chronic presentation, the degree of occlusion (partial
vs.), the nature of the thrombus (malignant vs. non-malignant), and the stage of liver
cirrhosis. Since most cases are chronic forms, in which PVT sets in insidiously, the patient
often remains asymptomatic and the diagnosis is discovered incidentally. Acute forms
can also go unnoticed without generating symptoms. When they appear, the symptoms
are non-specific, most commonly abdominal pain, dyspeptic syndrome, but they can
evolve to abdominal distension with hemorrhagic diarrhea when the thrombus extends to

the mesenteric vessels generating intestinal ischemia.[13,14]



Patients with liver cirrhosis who develop PVT may present as a decompensation of
cirrhosis with the development of ascites, the establishment of resistance to diuretics and
refractory ascites, or the development of spontaneous bacterial peritonitis. Recently, a
new concept has been proposed that indicates the evaluation of the presence of PVT as a
precipitating factor in the exacerbation of chronic liver failure (ACLF). Thus, 3 such
associations between PVT and ACLF were proposed. Acute PVT leads to hepatic
ischemic lesions which can precipitate the appearance of ACLF, on the other hand ACLF

implies a proinflammatory status that can favor PVT. [15,16]

4.2 Impact of PVT on the natural history of cirrhosis

Whether or not thrombus extension dictates the progression of liver cirrhosis is still
a matter of debate. The development of thrombus in the vein, especially in cases where it
is complete, causes an increase in resistance in the portal bed, resulting in an increase in
portal hypertension, which can increase the risk of variceal bleeding or the occurrence of
refractory ascites. In patients with porto-systemic collaterals and low or absent portal
hepatopetal flow, the development of PVT may be have no cosequence.[17]

Arguments in favor of the negative effect of PVT on the evolution of cirrhosis arise
mainly from studies that correlated the response to AC therapy with a better prognosis.
Thus, effective AC therapy was correlated with a decrease in variceal bleeding and a
decrease in the risk of liver decompensation.[ 18-21]

The increase in mortality and morbidity after liver transplantation, already proven
in numerous studies, has a multifactorial cause, being related to a more complex surgical
procedure, increased transfusion requirements, complications such as primary

nonfunction, hepatic artery thrombosis, postoperative pancreatitis or sepsis.[22]



5. Risk factors

The pathophysiology of portal vein thrombosis (PVT) respects Virchow's triad,
being multifactorial in which vascular stasis, endothelial injury and hypercoagulability
are the main predisposing changes.

Alteration of coagulation is one of the components associated with the risk of PVT.
Thrombocytopenia and platelet dysfunction is counteracted by overexpression of von
Willebrand factor (VWF). Decreased production of procoagulant factors (factors V, VII,
and X) that would result in prolonged prothrombin time is counteracted by decreased
production of anticoagulant factors proteins such as C and S. Hypoproduction of protein
C (anticoagulant factor) and increased factor VIII (procoagulant) leads to a tendency
towards coagulability. These changes associated with venous stasis and endothelial injury
favor thrombosis.[23,24]

Endothelial injury plays an important role in the pathogenesis of PVT and appears
to be primarily related to the alteration of nitric oxide (NO) bioavailability by decreasing
the activity of the NO synthase enzyme. Hyperproduction of ON leads to splanchnic
congestion, vascular tension and consequent endothelial injury. Endothelial dysfunction
markers such as von Wilebrand factor, p-selectin,

Endoscopic band ligation of esophageal varices (EV) as a risk factor in the
development of PVT is a controversial topic and difficult to accept by the medical
community. It is proven that EV can have a negative impact on portal hemodynamics, but
the idea that it also induces endothelial injury favoring the development of PVT is unclear
and insufficient studied.

Vascular stasis occurs due to the presence of fibrosis and the destruction of sinusoids
at the hepatic level, through the phenomenon of theft of porto-systemic shunts and the
use of non-selective beta blockers (NSBB). There is evidence to support that a reduction
in portal vein velocity below 15cm/s is associated with a 10-20 times greater risk of

developing PVT.[3]



6. Management of Portal Vein Thrombosis

6.1 Anticoagulation (AC)

The main goal of anticoagulant therapy recanalization and to prevent the extension
of the thrombus, which can have a negative impact in patients who will undergo liver
transplantation.

Once initiated, anticoagulation must be maintained until the complete resolution of
the thrombus or for at least 6 months, and in those with complete recanalization but
waiting for a liver transplant, long-term anticoagulation should be considered. [25-28].

Currently available treatment options for PVT include vitamin K antagonists
(VKAs), low molecular weight heparin (LMWH), as well as direct-acting oral
anticoagulants (DOACs). As a rule, initiation of anticoagulation with LMWH is

preferred. However, each of these agents have advantages and disadvantages[29]

6.2 Trombolisis

Thrombolysis in PVT can be performed either locally or by a systemic approach.
Therapeutic agents used for thrombolysis include streptokinase, urokinase, or
recombinant tissue plasminogen activator (rTPA).

However, it may be the risk of complication of not recommended in the

presentation of the peace with LC and acute PVT. (18)

6.3 Mechanical recanalisation
Options include mechanical thrombectomy and balloon angioplasty of the PV,
which may also be combined with local thrombolysis. Small studies have reported 100%
success rate in combinations of mechanical recanalization and pharmacologic
thrombolysis, without bleeding complications. [30,31]
Balloon angioplasty through the transjugular approach is preferred as it has a lower

risk of reaction.[32]



6.4 Transjugular intrahepatic portosystemic shunt (TIPS)

TIPS involves creating a low-resistance pathway for blood flow from an
intrahepatic portion between the VP and a suprahepatic vein by placing a stent. VP
recanalization via TIPS has been used in liver transplant candidates and chronic PVT,

thus facilitating the surgical technique of VP anastomosis during liver transplantation.[33]
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II. PERSONAL CONTRIBUTION

7. The working hypotesis and general objectives

The working hypotesis
The present study aimed to perform an analysis of patients diagnosed with liver
cirrhosis and portal vein thrombosis for a more detailed understanding and

characterization of this population.

General objectives
- Highlighting an incidence of PVT in a tertiary hepatology and liver transplant center
- Analysis of the effectiveness and safety of anticoagulant therapy in patients with PVT
- Identification of risk factors associated with PVT

- The impact of PVT on the evolution of CH

8. General methodology

8.1 Inclusion criteria
We performed an observational, retrospective and prospective study on a total number of
375 patients diagnosed with liver cirrhosis and selected from the database of the
Hepatology Department of the Fundeni Clinical Institute between January 2017 and
February 2020.
Eligibility criteria:
- Age over 18 years
- Patients diagnosed with liver cirrhosis and portal vein thrombosis
- Patients diagnosed with liver cirrhosis without portal vein thrombosis (control group)
- Admission to the clinic during the study period, for investigations or therapeutic
maneuvers related to the diagnosis of liver cirrhosis with or without thrombosis.
- Signing the informed consent
Exclusion criteria:
- The presence of hepatocarcinoma

- The presence of other untreated neoplasms

11



8.2 Data synthesis

The collected data were entered into the Microsoft Excel 2010 database and IBM
SPSS version 20 statistical processing was used.

A classical descriptive statistical analysis of the variables was performed, the
continuous variables the central tendency was estimated using the mean and the median
and the tendency to variability was estimated using the standard deviation (SD), the
minimum, the maximum and the range. Multivariate analysis was performed by linear
regression for continuous variables and logistic regression for categorical ones, and P
values less than 0.05 were considered statistically significant.

Survival analysis - RMST ("restricted mean survival time" - mean survival for
survival studies in which there are still surviving patients), median survival were

determined.

9. Study 1- Epidemiological data and clinical-biological picture

9.1 Introduction

To date, in our country no registry includes patients with liver cirrhosis and
associated complications, so the date of incidence or prevalence related to the presence
of PVT is not available.

The aim of our study was to introduce a large number of cirrhotic patients with and
without PVT to allow correlations to be made in terms of epidemiological, clinico-

biological and imaging characteristics.

9.2 Pacients and Methods

We performed an epidemiological, observational, retrospective and prospective
study on a group of 145 patients diagnosed with PVT and a control group of 230 patients
without PVT. In total, 375 patients diagnosed with CH were admitted to the Fundeni
Clinical Institute between January 2017 and February 2020. Patients with a previous
diagnosis and those newly diagnosed with chronic PVT were identified, excluding those
with tumor thrombosis or associated HCC .

New diagnosis was considered in those incidentally diagnosed with PVT during the
periodic medical evaluation performed at study entry. Clinical and laboratory data at the

time of diagnosis were collected retrospectively and included liver function tests (AST,
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ALT, GGT, alkaline phosphatase, total and direct bilirubin), platelet count, INR,

creatinine, tests for infection chronic HBV and HCV.

Data analyse

Data were analyzed using IBM SPSS version 20 statistics.

9.3 Results and discussions

During the study, during the period of follow-up and inclusion of patients in the
database, 16 cases of de novo PVT were identified. Thus, the cumulative incidence of
PVT calculated at 3 years in cirrhotic patients included in the study was 4.26%.

The present study gathered a number of 145 patients diagnosed with PVT and 230
patients without PVT who formed the control group. No significant difference was noted
between the groups in terms of age, M:F ratio, MELD and Child-Pugh scores, the 2
groups being homogeneous in terms of the liver disease stage.

In the group with PVT there was an average age of 55 years, respectively 54 years
in the group without PVT and the M: F distribution was 1.05:1 in the group with PVT
and 1.12:1 in the group without PVT.

The majority of patients were diagnosed with liver cirrhosis Child B (56.3% in the
group without PVT and 60% in the group with PVT) with an average of 7.26 points in
the group without PVT, respectively 7.14 points in the group with PVT. The mean MELD
score was 12.46: 13.24 in the group with PVT and 11.74 in the group without PVT.

In the PVT group, there was a predominance of partial thromboses (113 patients,
77.93%) noted predominantly in the the portal vein trunk (80 patients, 55.17%) followed
by the confluent (62 patients 42.7%). Only a small percentage presented the extension of
the thrombosis at the mesenteric vein (n=38, 26.2%)

In the group with PVT a predominance of hepatic encephalopathy was observed:
22.6% versus 8.07%, refractory ascites: 30.7% versus 19.2% and spontaneous bacterial
peritonitis (SBP) 15.17% versus 13.4%. The differences were statistically significant for
refractory ascites and hepatic encephalopathy but not for SBP.

In the present study variables such as spleen diameter, portal vein diameter, portal
vein velocity were also monitored. There were statistically significant differences
between the two groups regarding the degree of splenomegaly and the velocity in PV (
mean splenic diameter of 17 vs. 14 cm, p=0.001; vel med =9.7 vs. 14.9 cm/sec,
p=0.002).
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10. Study 2 - Risk factors and predictors in PVT

10.1 Introduction

There is evidence to support that a reduction in portal vein velocity below 15cm/s
is associated with a 10-20 times greater risk of developing PVT.

The role of PV velocity in the occurrence of PVT is also linked in other
studies.[3,34,35] NSBB therapy is a controversial topic but studies have not yet prouved
a causal relationship with regard to PVT risk. [36]

Variceal band ligation (VBL) may have a negative impact on portal hemodynamics,
but the idea that it promotes endothelial injury favoring the development of PVT is
unclear and insufficiently studied.[37-39]

The aim of this study was to determine potential risk factors associated with
PVT. The main objective was to analyse if there is a relationship between the
development of PVT and VBL. Secondary objectives were to establish a corelation

between PV velocity, BBNS as well as protein C and S deficiency and the risk of PVT.

10.2 Pacients and methods

A total of 375 patients diagnosed with cirrhosis with or without PVT were enrolled
in the study at the Fundeni Clinical Institute between January 2017 and February 2020. .

Inclusion criteria were the presence of cirrhosis with or without PVT, 18 years or
older and exclusion criteria included hepatocellular carcinoma or absence of
preprocedural imaging evaluation in those who underwent endoscopic esophageal band
ligation (VBL). Demographic and clinical characteristics included age, sex, etiology of
cirrhosis, model for end liver disease (MELD) score, Child score, varices grade, beta-
blocker therapy, history of variceal ligation, and type of endoscopic esophageal variceal
ligation (prophylactic/ ). therapeutic).

In the same time, values of the velocity in PV and the level of proteins C and S were

collected.
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Therapeutic and follow-up protocol

The study was a retrospective and prospective case-control. All patients underwent
prophylaxis of hemorrhagic events: endoscopic screening was used and, depending on
the presence and severity of esophageal varices, the interventional method (band ligation-
VBL) or/and the pharmacological method (NSBB) was used.

Variceal ligation was recommended in case of large varices, signs of gravity with
red spots (as primary prophylaxis) or in case of recent history or acute variceal bleeding
(as secondary prophylaxis).

A multi-band ligator was used and 4-6 elastic bands were used during each session.
All patients received propranolol in decreasing doses to achieve a heart rate between 55-
60/min. They were followed up every 3-4 weeks, undergoing an endoscopy and repeating
the VBL session until the varicose veins were eradicated.

Portal vein patency was assessed using abdominal Doppler ultrasound at six-month
intervals or at each follow-up visit during the VBL program.

The mean follow-up period was considered in the study until the last contact (death,

liver transplant, last follow-up visit).

Statistical analysis
Data were analyzed using IBM SPSS statistics version 20. Multivariate analysis
was performed by linear regression for continuous variables and logistic regression for

categorical variable. P values less than 0.05 were considered statistically significant.

10.3 Results - VBL is a risk factor in the development of PVT

Of the 375 patients, 129 had a previous diagnosis of PVT and 246 were without
PVT. From the total number of patients, those with a history of variceal ligation were
identified. Thus, it was identified that 88 (23.46%) patients performed at least one VBL
session and of the 287 (76.53%) patients who did not perform VBL, 68 (18.13%) only
had beta blockers for the primary prophylaxis of hemorrhagic events.(Table.1)

15



Tabel Nr.1 - Patients characteristics in the two groups.

Etiology

HBV (+- VHD)
VHC

Ethanol
Criptogenic
Autoimun

MELD score
9-14

15-19

>20

Child Score
A
B
C

Refractory ascites

Non VBL
n=287

98(34.1%)

90(31.4%)

84(29.3%)
9(3.1%)
6(2.1%)

53.65 (%)
64.22 (%)
11.38(%)

38.21 (%)
47.10(%)
6.61(%)

34 (%)

VBL
n= 88

37(42.1%)

23(26.1%)

23(26.1%)
3(3.4%)
2(2.3%)

23.66(%)
52.98(%)
5.69(%)

91 (%)
86 (%)
5(%)

30 (%)

0.13

0.93

0.12

0.01

Of those with VBL, 20 (22.7%) underwent VBL as secondary prophylaxis, 68

(77.27%) underwent primary prophylaxis. Thus, 215 VBL procedures were performed

with an average number of sessions of 2 (range 1-10).

Monitoring of study patients

Median follow-up was 92.55 months (range 22-230). The PVT group included a
number of 111 patients (29.6%) of whom 67% (n=63) had at least one VBL session, prior
to the diagnosis of PVT: 38% (n=42) of patients diagnosed with PVT had performed

primary and 19% secondary prophylaxis (n=21).

A logistic regression was performed to assess whether VBL (primary and secondary

prophylaxis) are risk factors for the development of PVT. The model was significant (p

=0.005, OR -1.4, CI 1.1-18,324), resulting in an approximately 1.4-fold increase in PVT

risk after VBL

16



Tabel Nr. 2 - Logistic regression endoscopic ligature and risk of PVT

95% C.I.

Odds

ratio inim axim
The degree of eophagus
varices 217 .335 0518 .251
Endoscopic ligature

1.407 .005 A 8.324
Primary prophylaxis

1.486 .028 .60 .851
Secondary Prophylaxis

.592 .017 .555 .75
The number of VE taping
sessions .83 .608 791 493

10.4 Results -Velocity in portal vein and risk of PVT.

In the study population, the portal vein velocity determined on ultrasounds
performed before the diagnosis of PVT was identified for the subgroup of patients
diagnosed with PVT, and in the subgroup of patients without PVT, the velocity in the PV
at study entry was noted.

Using linear regression, the correlation between portal vein velocity and the risk of
thrombosis was analyzed. It has been shown that the decrease in the velocity in PV is
strongly correlated with PVT, the lower the velocity, the higher the risk of developing
PVT.

Using the ROC curve, a cut-off value of 12cm/sec was determined and analyzing by
logistic regression whether this value can be used as a predictive factor for the
occurrence of portal vein thrombosis, it was obtained that the velocity in the portal vein
<12cm/sec increases the risk of PVT by about 18 times (OR=18.06, p=0.0001)(Fig.1).

The sensitivity and specificity for PV velocity of this cut-off was 82% and 78%, the
test being statistically significant (p=0.001)

17



Tabel Nr. 3 - Linear regression PV velocity and risk of PVT.

Odds ratio 95% C.I.
P
minim maxim
Velocity in PV
18.6 0.0001 10.423 3.804
<12cm/sec
ROC Curve
10
084
E. 06
$ 0.4
02
"}
00 T T T T
00 02 04 06 08 10
1 - Specificity

Fig.1 - ROC curve and PV velocity

10.5 Results - Proteins C, S and risk of PVT

The level of proteins C and S could be determined in a smaller number of patients.
Using linear regression, no correlation was found between PVT and the low level of PC
and PS (OR=-0.008, p=0.251); (OR=-0.006, p=0.427)

Using ROC curves to establish the specificity and sensitivity of proteins S and C in
predicting PVT risk, AUC =0.663 for PS and AUC 0.672 for PC were obtained, the
models being statistically insignificant (p=0.054 ; p=0.042).

10.6 Results BBNS therapy and risk of PVT
Looking at NSBB therapy, 68 patients were identified who had only beta-blocker
therapy with no history of VBL. It was observed whether beta-blocker therapy correlates
with the decrease in PV velocity, respectively with the risk of PVT. There was a
correlation between NSBB therapy and the risk of PVT (OR 0.0511, p=0.018, %CI 0.933-

18



0.914. However, no correlation was found between NSBB administration and portal vein

velocity. (OR 0.137, p=0.533)

10.7 Discussion
The present study proved a negative influence of VBL by increasing the risk of
developing PVT. However, the data in our study were mostly collected retrospectively
and prospective, randomized studies are needed to establish a correct risk stratification of
a post VBL PVT.

At the same time, the velocity in PV<12cm/sec proved its predictive value in the

development of PVT, something also proven in other studies.
Establishing a high-risk profile could place patients eligible for liver
transplantation and at risk of PVT into a group to benefit from prophylactic anticoagulant

therapy.

11. Study 3 - Evaluation of the effectiveness and safety of anticoagulant

therapy in patients with Portal Vein Thrombosis

11.1 Introduction

Evidence for the use of anticoagulant therapy (AC) in PVT is growing and a
considerable percentage of patients with PVT are managed with AC with either low
molecular weight heparin (LMWH) or vitamin K antagonists (VKAs).[21,40,41] The
primary objective of this study was to evaluate the safety profile and effectiveness of AC
therapy in PVT in patients with liver cirrhosis on the waiting list in a tertiary hepatology

center. The main outcomes were thrombus regression and occurrence of bleeding events.

11.2 Pacients and methods
We conducted a case control, observational, retrospective and prospective study
within the Fundeni Clinical Institute between January 2017 and February 2020.
A total of 140 LC patients divided into two groups were enrolled: a group of 73
patients who received anticoagulant therapy and a group of 67 patients without

anticoagulant treatment.
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Inclusion criteria were age 18 years or older, end-stage liver disease, presence of PVT,
patients eligible for liver transplantation. Exclusion criteria included hepatocellular

carcinoma, Budd Chiari syndrome, or patients ineligible for liver transplantation

Therapeutic and follow-up protocol.

All patients underwent prophylaxis for hemorrhagic events. A protocol for the use
and monitoring of AC therapy was carried out: in the first week, a loading dose of 200
U/kg of enoxaparin was administered to all patients; subsequently, AC with enoxaparin
(n =40) or VKA (n = 33) was used. During the study period, both groups were followed
up periodically.

Thrombosis evolution (regression, progression, or stable PVT) was assessed by CT
scan every 3 months. Events leading to discontinuation of AC therapy were bleeding with
secondary anemia, liver transplantation, and patient death. Median follow-up was 32

months (range: 3-109).

Statistical analysis.
The data were analyzed. P values less than 0.05 were considered statistically

significant11.3

11.3 Results
PVT regression was reported in 54 patients (38.6%) in the AC group and in 9
patients (6.4%) in the untreated group. The difference in the evolution of PVT in the two
groups was analyzed by binary logistic regression. It was observed that in the group of
anticoagulated patients the PVT regression rate was significantly higher (OR =2.77, p =
0.007, 95% CI: 2.104-122), the anticoagulated patient being twice as likely to present or
thrombus regression. This effect was observed after approximately 6 months of AC
therapy.
Bleeding events were more common in the AC therapy group, 16 cases of which
3 were mild (2 epistaxis, one oral bleed) and 13 variceal bleeds requiring hospitalization.
The untreated group had only five cases of variceal bleeding. Of all patients with variceal
bleeding, 5 occurred after VBL in the AC group and 2 in the untreated group.
Simple univariate binary logistic regression was performed to assess whether
MELD score, platelets, and anticoagulation were predictors of bleeding events(Table.4)

Only one variable proved to be a significant predictor for hemorrhagic complications:
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platelets less than 50x103 / mm3 increase the risk of hemorrhagic events in these patients

2 times (OR = -2.163; CI 95%: 0.035-0.385, p = 0.002).

Tabel Nr. 4 — Predictors of bleeding events

OR 95%CI p
Thrombocites
2.163 0.035-0.385 0.002
< 50x10°/mm’
MELD 0.510 0.131-1.599 0.320
Anticoagulation 0.780 0.863-10.733 0.222

11.4 Discussions

Portal vein thrombosis is a frequent complication in the cirrhotic patient, the causal relationship
regarding worsening of liver disease is still debated.
In our study, using AC had a positive effect on the evolution of PVT - more than half of the AC
group experienced thrombosis regression (55.6%).

The AC protocol of our study consists of a loading dose and a maintenance dose:
LMWH in the loading phase followed by LMWH or AVK. Data from the literature support the
continuation of AC therapy even after thrombus regression until the time of transplantation with

a high risk of recurrence. [42—44].

Although more than 50% of patients treated with AC experienced PVT regression, a
significant percentage of them (21.9%) experienced a bleeding event (more than 60% of those
undergoing hospitalization and discontinuation of AC therapy). In our study, the main risk
factor for bleeding events was the platelet level. This study demonstrates the efficiency and

effectiveness of anticoagulant therapy in the patient with LC and PVT.
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12. Study 4 - Clinical impact and survival in Portal Vein Thrombosis

12.1 Introduction

Studies in the literature correlate the occurrence of portal vein thrombosis in
cirrhotic patients with the increased risk of liver decompensation, however, recent
studies have demonstrated that the occurrence of PVT is associated with a more
advanced form of LC since diagnosis without necessarily influencing the progression
of the disease. [45]. Data on long-term survival of patients with PVT are unclear.

The evidence regarding post-liver transplant survival in the patient with PVT is
much clearer, with studies showing that mortality at 30 days and at one year post-

transplant is higher than in the non-PVT population.[46,47]

12.2 Pacients and methods

The present study was retrospective and prospective, observational, non-
randomized, on a sample of 211 patients diagnosed with LC with or without associated
PVT. Group A consisted of 144 patients in whom PVT was identified, while group B
consisted of 67 patients in whom PVT was not identified. The presence of LC was
diagnosed using one or more of the following elements suggestive of portal
hypertension including: cirrhotic appearance of the liver with splenomegaly on
imaging, thrombocytopenia (platelets <110000/mm3), evidence of esophageal varices
on endoscopic examination, presence of encephalopathy hepatic. All patients with LC
underwent a complete imaging examination to rule out hepatocelular carcinoma.

Clinical and laboratory data were collected retrospectively and prospectively 6
months after study entry for all patients and included transaminases, bilirubin,
creatinine, platelet count, INR, HBV and HCV serology..

Statistical analysis
Survival analysis - RMST ("restricted mean survival time" - mean survival for survival
studies in which there are still surviving patients), median survival were determined.

Study objectives

The main objectives of the study were OS: (overall survival) and OR (odds ratio),

which express the risk of a certain variable for the occurrence of portal vein thrombosis.
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12.3 Results

The survival analysis was done on the whole sample, and separately on the group of
patients with PVT. Mortality in the study was 20%. There were 43 deaths, 19 in women
and 24 in men.

Overall survival in patients with PVT is 29.86%. During the follow-up period,
there were 43 deaths from a number of 144 patients diagnosed with PVT.

Tabel Nr. 5 - Global survival

Strata N RMST Median Survival (95%
Deaths (%) C)
Lot Intreg 43 /211 (20.37) 185.00 191.00 (180.00 1a N/A)

Curba Supravietuire Kaplan-Meier Globala
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Figure.3 - Global Survival
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Figure. 4 - Presence of PVT and survival rate

Upper gastrointestinal bleeding did not appear to influence overall survival although
the percentage of deaths among these patients was higher, 27.84% versus 27.09%. At the
same time, patients in Child A class at 6 months had the most favorable prognosis, while

patients in Child C class at 6 months had the worst prognosis, the differences being

significant (p=0.035).

Hepatic encephalopaty and refractory ascites were significantly more frequent in the
group of patients with PVT (22% vs 7.82%, p=0.001 and 30.7% vs 19.2%, p=0.011) and

attracted a worse prognosis, the differences between the survival curves being statistically

significant (p=0.011, p=0.0014).
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Figure.6 — Refractory ascites and survival rate in PVT
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Anticoagulant treatment determines a positive influence on survival, being
statistically significant (p=0.015)

Regarding liver transplantation, statistically significant differences were
obtained regarding the influence of liver transplantation on survival, although survival

was better in the group of transplanted patients.

12.4 Discussion

In our study, the overall mortality was 20% with no difference related to sex or
the etiology of the underlying disease but with statistically significant differences
related to the presence of PVT. Our study demonstrated that the presence of PVT in
the cirrhotic patient had a significant impact leading to increased mortality
(p=0.0001).

In the present study, the presence of PVT was correlated with a higher rate of
refractory ascites, respectively of hepatic encephalopathy (p=0.011; p=0.0001) and
these complications were associated with reduced survival (p=0.011, 0.0014).

In our study, survival was clearly superior in anticoagulated patients (p=0.015)
and in the case of transplanted patients survival was superior but without statistical

significance (p=0.098).

13. Personal Contributions

e e« Determination of the incidence of PVT in a group of patients from a tertiary
center for digestive diseases and liver transplant

e -« Studying the effectiveness and safety profile of AC therapy in PVT

e [dentification of predictors in the development of PVT

e -« Evaluation of the impact of PVT on the evolution of the liver disease and on

survival
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Future research directions may be:

e -« Expanding the current database by continually adding new studies and
periodically tracking those that include them.

e -+ Building a register with the participation of all university centers in Romania
which will be the basis for carrying out further studies in an attempt to identify
other prognostic factors that will not guide the therapeutic approach of each
individual patient in the future.

e « Carrying out studies on a large number of patients to correctly define the risk

of developing PVT and the impact on the evolution of liver disease.
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