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NONTUMORAL PORTAL VEIN THROMBOSIS IN PATIENTS WITH HEPATITIS C VI-
RUS AND SUSTAINED VIROLOGICAL RESPONSE-A FURTHER CHALLENGING
CONSEQUENCE OF LIVER CIRRHOSIS (Abstract): The sustained virologic response (SVR)
achieved by most patients treated with direct acting antivirals (DAAs) involves multiple bene-
fits such as regression of fibrosis and improvement in liver function. However, DAAs therapy
doesn’t eliminate the risk of thrombotic events. The aim of our study was to assess the preva-
lence of nontumoral portal vein thrombosis (PVT) after SVR and identification of risk factors
associated with this complication. Material and methods: We retrospective analyzed a cohort
of patients with HCV-related liver cirrhosis treated with paritaprevir/ritonavir, ombitasvir and
dasabuvir (PrOD) =+ ribavirin and ledipasvir/sofosbuvir (LED/SOF) * ribavirin for 12/24
weeks, in a gastroenterology center from Romania, between October 2015 and December 2018.
All patients with presumption of PVT were evaluated by abdominal ultrasound and confirmed
by CT scan. Results: The study included 730 patients treated with DAAs, of which 35 were di-
agnosed with non-malignant PVT after-SVR (15 men and 20 women, mean age 57.86 + 7.068
years), corresponding to a prevalence of 4.8%. The mean time from SVR to complication was
290.00 + 116.639 days. Most patients with non-tumoral PVT after-SVR received LED/SOF
(71.4%), while the rest received PrOD (28.6%). Twenty-four patients (68.6%) diagnosed with
acute PVT and 11 patients (31.4%) with chronic PVT. During the study, an improvement in
liver function was observed, with an improvement in the Child-Pugh and MELD score at the
time of SVR; the evolution changes slightly at the 48-week assessment, with a slight increase
in the proportion of patients with Child B and MELD > 15. Conclusions: Occurrence of non-
malignant PVT in patients with HCV-related liver cirrhosis treated with DAAs correspond to
the natural evolution of the cirrhotic patient. Keywords: CHRONIC HEPATITIS C INFEC-
TION, NONTUMORAL PORTAL VEIN, THROMBOSIS, SUSTAINED VIROLOGICAL
RESPONSE, DIRECT-ACTING ANTIVIRALS THERAPY, LIVER CIRRHOSIS.

The sustained virologic response (SVR)  multiple benefits such as regression of
achieved by most patients treated with  fibrosis, reduction of portal hypertension,
direct-acting antivirals (DAA) involves and improvement of liver function (1,2). In
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addition to the hepatic benefits of the viro-
logical cure mentioned, successful eradica-
tion of the C virus indirectly leads to the
reversal of the hypercoagulable status by
lowering procoagulant factors as close to
normal parameters as possible, leading to a
significant decrease in thrombotic compli-
cations (3, 4).

The long-term impact of sustained viro-
logical response after direct-acting antivi-
rals on hypercoagulability associated with
C viral liver cirrhosis is unknown. Up to
this moment, there are few information
regarding the improvement of coagulation
status in patients treated with antivirals.
There is a possibility that the safety profile
of direct vascular antivirals may be incor-
rectly estimated due to the fact that there is
no adequate reporting of the actual inci-
dence of arterial and venous thrombotic
events in clinical trials. However, an unex-
pected incidence of portal vein thrombosis
(PVT) immediately after treatment with
direct antivirals was recently reported (5).

Chronic viral hepatitis C (HCV) is itself
associated with an increased risk of throm-
boembolic complications due to thrombo-
cytopenia, low antithrombin 111 (ATIII)
concentration, and the presence of an-
tiphospholipid antibodies, which predis-
poses to arterial and venous thrombosis (6).
In addition, an increase in platelet aggrega-
tion has been observed in patients with
chronic HCV infection and advanced fibro-
sis, a phenomenon that could explain the
occurrence of thrombotic events in these
patients (6).

The incidence for any type of thrombo-
embolic event reported by Enger et al. ina
large study was 561.1 per 10,000 per-
son/years in cirrhotic patients and 249.7 per
10,000 person/years for the control group
(7). The main thrombotic complications

reported in this study that could occur in a
cirrhotic patient were deep vein throm-
bosis, portal vein thrombosis, pulmonary
thromboembolism, stroke, and acute coro-
nary syndrome, but most studies focused on
non-malignant PVT, which is seen the most
frequent.

A reduced number of studies have at-
tempted to evaluate the impact of direct
antiviral therapy on coagulation and the
main risk factors for the development of
thrombotic events in cirrhotic patients
treated with direct antivirals and SVR. The
majority included thrombotic events such
as non-malignant PVT and the one of neo-
plastic origin that is most often associated
with hepatocarcinoma, in which the throm-
botic mechanism is different (4,5,8).

The research of Tripodi et al. (3) and
Russo et al. (4), proved for the first time
that DAA treatment in patients with C viral
liver cirrhosis resulted in improvement of
pro- and anticoagulant status in patients
who have acquired SVR. It does not sub-
stantially alter their balance but makes it
more stable and less likely to be disturbed,
as was supposed before treatment.

The main suspected risk factor for the
occurrence of thrombosis after SVR in
these few cases is liver fibrosis, which
remains elevated in some of the patients
treated with antivirals, a fact that is indi-
rectly reflected on the degree of portal
hypertension, mechanisms responsible for
venous stasis in port system level with the
risk of non-tumoral portal vein (9,10,11).

Thus, this study aimed to evaluate the
prevalence of non-malignant portal vein
thrombosis in patients with chronic HCV
infection treated with interferon-free anti-
virals, and whether the development of
PVT de novo is a reflection of the natural
history of cirrhosis in patients with long-
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term viral infection or is a consequence of
DAA therapy.

MATERIAL AND METHODS

We performed a retrospective study in
which we included patients diagnosed with
compensated and decompensated viral liver
cirrhosis C, randomly selected, to receive
treatment with direct antivirals (Om-
bitasvir/Paritaprevir/Ritonavir + Dasabuvir
+ Ribavirin or Sofosbuvir/Ledipasvir *
Ribavirin) for 12/24 weeks, admitted to the
Institute of Gastroenterology and Hepatol-
ogy lasi, Romania, between October 2015
and December 2018. Additionally, they
were considered inclusion criteria presence
of non-malignant PVT. All patients were
clinically and paraclinically evaluated at
the time of admission; socio-demographic
data, personal antecedents and symptoms
were evaluated and recorded for all pa-
tients. The diagnosis of cirrhosis was based
on clinical, biological and imaging data
according to international guidelines. The
diagnosis of viral C infection was suspect-
ed by anti-HCV Ab positivity and con-
firmed by HCV-RNA, the detection limit
being 15 IU/mL. Sustained virologic re-
sponse was defined as undetectable HCV-
RNA level 12/24 weeks after completion of
direct antiviral treatment.

The patients were followed for 3 years,
and the data were collected as follows: at
the initiation of treatment with direct anti-
virals (baseline), at the end of antiviral
treatment (EOT), 3 months after comple-
tion of antiviral treatment (SVR12), 48
weeks after obtaining SVR12, 3 years after
obtaining SVR12, on emergency admission
in the event of a thrombotic complication
after the period of antiviral treatment.

Blood samples for biochemical and im-
munological evaluations were collected at
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scheduled visits. At the same time, an addi-
tional amount of blood was collected to
perform coagulation tests at the time of
diagnosis of non-malignant PVT. Two
vacutainers of whole blood containing 1/10
volume of sodium citrate as an anticoagu-
lant were taken, each vacutainer having a
capacity of 2.7 mL. Blood samples were
centrifuged for 15 minutes at 2500xg/min
and plasma was collected and stored in 0.5
mL devices and subsequently frozen at -
80°C until examination. Processing of bio-
logical samples was performed after thaw-
ing the plasma at 37°C for 5 minutes.

Portal vein thrombosis was diagnosed
using a Philips HD11XE ultrasound ma-
chine equipped with a 3.5 MHz convex
probe and was confirmed by contrast-
enhanced computed tomography. Ultra-
sound PVT was defined as the presence of
hyperechoic material within the portal vein
or its branches. The portal cavernoma was
defined by the presence of periportal col-
lateral circulation, with the role of short-
circuiting the thrombosed area. Portal vein
thrombosis was defined as partial if the
thrombus occupied less than 90% of the
vessel lumen and complete when the
thrombus obstructed more than 90% of the
vessel. Portal vein thrombosis was consid-
ered acute in the context where before the
examination the patient showed no signs of
PVT, and at the time of diagnosis associat-
ed symptoms such as: abdominal pain,
onset or worsening of ascites, variceal
bleeding, or hepatic encephalopathy.

To check the patients who were a part
of our inquiry for liver fibrosis we used the
FibroScan® 520 compact model (Echosens,
Paris, France) equipped with the M- (nor-
mal) or XL- (obese) probe. Firstly, the
inspection was performed using an M-
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probe with a 3.5 MHz transducer frequen-
cy. Then, the XL probe (2.5 MHz) was
used if the distance between the skin and
the liver capsule was higher than 25 mm. If
10 acquisitions were made with an inter-
quartile interval not exceeding 30%, relia-
ble measurement was determined to have
occurred. The cut-offs for liver stiffness
measurements (LSM) values were: 5.6 kPa
for mild fibrosis (F1), 7.1 kPa for signifi-
cant fibrosis (F2), 9.5 kPa for advanced
fibrosis (F3), and 12.5 kPa for cirrhosis
(F4).

Statistical processing was carried out
using Microsoft Excel and SPSS version 28
(Inc., Chicago, IL) programs. While cate-
gorical variables were expressed as abso-
lute values and percentages, continuous
variables with normal distributions were
expressed as mean SD. To compare cate-
gorical data, the Chi-square test was em-
ployed. To compare the arithmetic means
of a parameter analyzed in two samples, we
used the t-Student test. We employed non-
parametric tests, such as the Mann-Whitney
U test, and the Kolmogorov-Smirnov test to
determine whether the data distributions
were normal. A p-value of 0.05 was used to
determine the statistical significance of the
results. When both variables were binary,
we also calculated the corresponding OR
(Odds Ratio) risks - the measure of the
association between the presence of a risk
factor and the occurrence of an event; these
risks were calculated both in absolute value
and as a 95% confidence interval.

The study was carried out in accordance
with the ethical principles of the Declara-
tion of Helsinki, the protocol being ex-
plained in detail to all patients. Informed
consent for participation in the study was
obtained from all patients and/or their rela-
tives.

RESULTS

General characteristics

of the study population

During the study period, 730 patients
with HCV liver cirrhosis were treated with
DAAs therapy, of which 35 were diagnosed
with non-malignant PVT, corresponding to
a total incidence of 4.8%. The mean age of
patients with non-malignant PVT was
57.86 + 7.06, the female gender being
prevalent (57.1%), and patients came
equally from urban or rural areas (51.4%
vs. 48.6%). The mean time from SVR to
complication was 290.00 + 116.639 days,
with a minimum of 74 days and a maxi-
mum of 450 days. The majority of patients
with post-SVR PVT received LED/SOF
(71.4%), while the rest received PrOD
(28.6%). The study group consisted of 24
patients (68.6%) diagnosed with acute PVT
and 11 patients (31.4%) with chronic PVT;
most patients diagnosed with acute PVT
associated partial occlusion of the portal
vein (19 patients - 79.2%) with occlusion at
the level of the trunk (15 patients - 62.5%).
Half of the patients treated with antivirals
were included in the Child C category
(45.7%), just under a third were Child B
(31.4%), and almost a quarter of patients
were in the Child A category (22.9%), with
no statistically significant differences be-
tween MELD score values. Among patients
with PVT post-SVR, 22.9% did not have
esophageal varices at the time of inclusion
in the treatment, the number of patients
with small and large esophageal varices
being almost balanced (37.1% in the first
case and 40.0% in the second). All patients
presented various types of comorbidities:
essential hypertension - 35 patients
(100%), type 2 diabetes - 24 patients
(68.57%), obesity - 12 (34.3%), psychiatric
- 6 (17.1%), and neoplastic antecedents - 2
(5.7%) (tab. I).
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TABLE I.
Baseline characteristics of patients with PVT - post SVR

Parameters

PVT - post SVR

female, n (%)

n=35
Age (years) 57.86 + 7.068
Sex
male, n (%) 15 (42.9%)

20 (57.1%)

Environment
urban, n (%)

18 (51.4%)

rural, n (%) 17 (48.6%)
Treatment

LED/SOF 25 (71.4%)

PrOD 10 (28.6%)
Type PVT

acute PVT 24 (68.6%)

chronic PVT 11 (31.4%)
Child-Pugh class

class A, n (%) 8 (22.9%)

class B, n (%) 11 (31.4%)

class C, n (%) 16 (45.7%)
MELD score

<15 15 (42.9%)

215 20 (57.1%)
Esophageal varices

absences 8 (22.9%)

small 13 (37.1%)

large 14 (40.0%)
Comorbidities
Essential hypertension 35 (100%)
Type 2 diabetes 24 (68.57%)
Obesity 12 (34.3%)
Psychiatric 6 (17.1%)
Neoplastic antecedents 2 (5.7%)

Evolution of liver function and the de-
gree of liver fibrosis in patients with non-
malignant PVT post-SVR during the fol-
low-up

Over the course of the study, an im-
provement in liver function was observed
during antiviral treatment, with improve-
ment of the Child-Pugh score and MELD at
the time of SVR (45.7% CP class A, 54.3%
CP class B, 100% patients with MELD
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score < 15). The evolution changes at the
48-week assessment, with a slight increase
in the proportion of patients in Child B
class (68.6%). At the 3-year assessment/or
at the occurrence of the thrombotic event,
however, a significant deterioration of liver
function was observed compared to the
initial situation (62.9% CP class B, 37.1%
CP class C; 11.4% MELD <15, 88.6%
MELD >15) (figs. 1, 2).
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Fig. 1. Evolution of the Child-Pugh score during follow-up in patients with PVT post-SVR
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Fig. 2. Evolution of the MELD score during follow-up in patients with PVT post-SVR

Among the patients who achieved SVR
with a pre-treatment CPT score > 6 points,
23 (65.71%) showed an improvement in
CPT score at the end of treatment (EQOT).
Among patients whose CPT score de-
creased > 1 point, the cumulative incidence
of non-tumoral PVT was 0%, 2.6%, and
6.5% at 1, 2, and 3 years, respectively,
after the end of antiviral therapy, while the
rates in those without a decrease in CPT
were 8%, 10.8%, and 10.8%. Although the
difference did not reach statistical signifi-
cance (sHR: 0.454 (95% CI: 0.01-2.18; p =
0.331), the incidence of non-tumoral PVT
was lower in patients who had an im-
provement in liver function during treat-

ment, justifying the consideration of liver
function pre/post - treatment as risk factors
for the development of non-tumoral PVT.

In the case of the variation in the degree
of liver fibrosis, a similar process is ob-
served, with a significant decrease in Fi-
broscan values when evaluating SVR
(19.30 kPa from 31.23 kPa to baseline),
with the same descending trend at 48 weeks
(16.81 kPa) and 3 years (18.21 kPa), but
with higher values >12 kPa.

Regardless of whether SVR implies im-
provement of the liver function, the highest
risk of non-tumoral PVT remained in pa-
tients with advanced liver disease. Com-
parative distribution by Child-Pugh classes

357



Laura Huiban et al.

of patients with PVT - post SVR: 22.9%
patients with Child A, 31.4% patients with
Child B, and 45.7% patients with Child C.

Risk factors for non-malignant PVT
post-SVR in patients treated with DAA
Among the qualitative parameters evalu-

ated as risk factors for the occurrence of non-
malignant PVT in patients with HCV liver
cirrhosis treated with antivirals in the studied
group, the presence of type Il diabetes, asci-
tes, hepatic encephalopathy and the decom-
pensated status of liver disease reached the
threshold of statistical significance (tab. I1).

TABLE II.
Comparative study of qualitative parameters monitored in patients
with PVT post-SVR

PVT Total Pearson
Yes No X2 p
N % N % N %
Male 15 | 42.9% | 283 | 40.7% | 298 | 40.8%
Sex Female | 20 | 57.1% | 412 | 59.3% | 432 | 59.2% | ¢ | 0802
Yes 6 | 171% | 226 | 325% | 232 | 31.8%
>
Age 2 65 years No 29 | 82.9% | 469 | 675% | 498 | 682% | o | 007
. Yes 12 | 343% | 181 | 26.0% | 193 | 26.4%
Obesity No 23 | 657% | 514 | 740% | 537 | 736% | ° | 028
o Yes 35 |100.0% | 684 | 98.4% | 719 | 98.5%
Comorbidities No 0 0.0% 1 6% 1 5% 0.56 0.453
. Yes 35 [100.0%| 577 | 83.0% | 612 | 83.8% N
Type 2 diabetes No 0 [ 00% | 118 | 17.0% | 18 | 16.2% | ¢ [0008
Esophageal Yes 27 | 771% | 478 | 68.8% | 505 | 69.2% 109 | 0296
varices No 8 | 220% | 217 | 312% | 225 | 308% | ‘
Ascites Yes 19 54.3% 89 12.8% 108 14.8%
OR: 8.086 . . | 4548 [0.000
clost (4011630 MO 16 | 45.7% | 606 | 87.2% | 622 | 85.2%
Non-selective Yes 0 0.0% 38 7.4% 38 7.3% 0.64 0.542
beta blocker No 8 |100.0%| 473 | 92.6% | 481 | 92.7% | '
Cirrhosis Decompen- 0 0 0
OR. 6028 o 19 | 543% | 103 | 148% | 122 | 167% | L0 |0 oo
C1 95% (3.39-13.70)| Compensated| 16 | 45.7% | 592 | 85.2% | 608 | 83.3%
Hepatic Yes 1 | 314% | 35 | 50% | 46 | 6.3%
encephalopathy
39.31 |0.000**
OR: 8.643 No 24 | 68.6% | 660 | 95.0% | 684 | 93.7%
Cl 95% (3.92-19.05)

The analysis of quantitative parameters
compared between patients with non-
malignant PVT and the rest of cirrhotic
patients treated with antivirals, revealed
statistically significantly increased values
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for PT, INR, aPTT, ASAT, ALAT, BT,
MELD score, and statistically significant
values low for platelets, AP and albumin in
patients with non-malignant PVT post-SVR
(tab. H1).
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TABLE lII.
Comparative study of quantitative parameters
monitored in patients with PVT post-SVR

PVT N Media SD Median Minimum Maximum p
Yes| 35 | 10642857 | 1912233 | 11000000 | 62000 140000
Platelets o693 | 136566.00 | 6206022 | 12400000 | 16000 a7so00 | 20037
Yes| 35| 16.76 138 16.80 14.60 19.60
Pl Noleer| 1328 2.65 12.90 8.30 z680 | 0007
Yes| 35 | 6517 4.40 65.00 55.0 740
AP o [ema| 8294 16.13 85.00 15.0 50 | 000"
Yes| 35| 188 0.55 2.01 0.77 2.90
INR Nolee5] 135 051 147 082 779 | 00007
Yes| 35 | 44.20 5.30 42.00 39.00 58.00
P NoTess| 3208 7.23 31.00 22.00 sag0 | "000”
Yes| 35 | 21831 7355 214.00 116.00 359.00
ASAT I NoT695 | 12134 79.28 98.00 9.00 s2500 | 20007
Yes| 35 | 205.48 7491 204.00 110.00 38000 | 0,000
ALAT o Tes5 | 113.80 69.19 93.00 16.00 449.00
Yes| 35 | 234 0.80 2.39 118 545
BT I Noless| 123 072 105 0.16 276 | 00007
Yes| 35 | 288 0.70 3.00 0.81 422
Albumin =386 | 3.67 0.60 3.90 131 5.29 0.000
Yes| 35 | 13.71 4.66 12.00 7 21
MELD o Teoz| 1022 345 9.00 3 21 0.000%

PT, prothrombin time; AP, prothrombin activity; INR, international normalized ratio; aPTT, activated partial
thromboplastin time; ALAT, alanine aminotransferase; ASAT, aspartate aminotransferase; BT, total bilirubin

DISCUSSION

One of the triumphs of medical therapy
in the last two decades, proved by the ef-
fectiveness of direct-acting antivirals, is
firmly proven by achieving SVR in over
95% of treated patients (12) and which was
associated with reducing the progression of
chronic hepatitis to cirrhosis, decreasing
the risk of decompensation liver and portal
hypertension complications, decreasing the
need for liver transplantation and decreas-

ing the risk of hepatocellular carcinoma
(HCC) (2). Despite effective treatments
related to HCV, in addition to the compli-
cations and characteristics specific to each
progressive stage of liver disease, throm-
boembolic events could be associated even
in patients responding to antiviral treat-
ment.

Non-malignant PVT, an intensely de-
bated topic in recent years, represented the
most frequent thromboembolic complica-
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tion that might occur in the natural course
of liver cirrhosis. The prevalence of PVT
varies according to the degree of liver fail-
ure and the presence of HCC, being up to
1% in patients with compensated liver
cirrhosis, reaching 8% - 25% in liver trans-
plant candidates and 40% in patients with
HCC (13). In our study the incidence of
non-malignant PVT post-SVR was 4.8%,
higher than that reported to date in other
studies (4). Stine JG et al. reported the
experience of seven patients on DAA
treatment, followed in a 4-year prospective
study, who developed non-malignant PVT
(one case with total PVT and six cases with
partial PVT) after obtaining SVR (8). Dur-
ing this period 461 subjects were treated
with direct antivirals, of which 54.8% (231
patients) were cirrhotic. The incidence of
PVT post-SVR was 3% which, although
lower than the incidence rates reported in
the literature, is not expected given that
most patients were not decompensated. At
the same time, Russo et al. (4) identified 2
cases of non-malignant PVT in a prospec-
tive study that included 58 patients treated
with antivirals and with SVR, which corre-
sponds to an incidence of 3.44%, lower
than that identified in our study. Mandorfer
M et al. recently reported an incidence of
non-malignant PVT of 2.8% in a prospec-
tive study of 354 patients with HCV and
SVR cirrhosis, much lower than previously
reported (5).

The pathogenesis of thrombosis is mul-
tifactorial, based on the elements of Vir-
chow's triad: vascular stasis, endothelial
injury and hypercoagulability (14, 15, 16).
Numerous pieces of evidence stated the
fact that the C virus hepatitis could activate
hemostasis, and the endothelial damage,
the inflammation described at the level of
the vascular wall, the changes in the level
of the hepatic microcirculation as well as
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the alteration of the coagulation parameters
determined by the HCV infection represent
factors that contribute to the occurrence of
thrombotic events in advanced liver disease
a7).

The majority of patients with non-
malignant PVT post-SVR were classified as
Child-Pugh B (31.4%) and Child-Pugh C
(45.7%), with Child-Pugh A being in the
minority (22.9%). Also, most patients with
non-malignant PVT post-SVR had a MELD
score > 15 at the time of initiation of antivi-
ral treatment. These results obtained in our
study were different compared to the data
reported in the whole literature. The pro-
spective study by Stine et al. (8) included
only patients with compensated HCV liver
cirrhosis (Child A), which was why the
occurrence of PVT post-SVR was an unex-
pected event, appearing on the background
of a perfectly compensated field. In contrast,
Russo et al. (4) detected non-malignant PVT
in 2 patients who were with Child B, a simi-
lar situation to the cases reported by Man-
dorfer B et al. (5), where non-malignant
PVT post-SVR was found in patients with
decompensated liver cirrhosis.

In the studied group, the gender distri-
bution was balanced, with the female gen-
der having a higher weight (57.1%). This
distribution of cases is also consistent with
the epidemiological data from the special-
ized literature published for Romania,
which reports a higher prevalence of HCV
infection in the female sex (18), a fact that
justified the larger number of women who
addressed for evaluation to initiate antiviral
treatment. The mean age of patients with
nonmalignant PVT treated with antivirals
was 57.86 + 7.068, similar to the age of
patients who experienced thrombotic
events reported in other studies (4, 5, 8).

The mean time from SVR to complica-
tion was 290.00 + 116.639 days, with a
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minimum of 74 days and a maximum of
450 days. Time to PVT was similar to Stine
et al. (8) at 272 £ 204 days, with 5 patients
diagnosed with PVT < 365 days after ob-
taining SVR. Mandorfer et al. (5) showed
that non-tumoral PVT in responders was
detected during a mean follow-up of 37.1
months, whereas 8 (4.5%) of patients with-
out SVR were diagnosed with malignant
PVT during a mean follow-up of 42.2
months. The shortest period was reported
by Russo et al. (4), the occurrence of the
thrombotic event being at the time of
SVR12. A unique case was reported by
Garg H et al. (19) who described 2 clinical
cases with acute nonmalignant PVT dis-
covered during antiviral treatment in 2
patients who received treatment with
sofosbuvir and ribavirin. The mechanism
underlying these events was interpreted as
a simple drug reaction, these antivirals
exhibiting idiosyncratic (type B) drug reac-
tions, but they are rare and unpredictable.
Various studies on the efficacy of DAA
treatment have shown that achieving SVR
in patients with viral hepatitis C cirrhosis
was associated with improved MELD and
Child-Pugh scores, which reflect improved
liver synthesis function (20, 21, 22, 23), a
hypothesis that was also confirmed in our
study. At the initial assessment, of the 35
patients with PVT post-SVR, almost half
(45.75%) were in Child C, one third were
in Child B (31.4%), and the remaining
22.9% were part of the Child A. The situa-
tion improved along the way, so that at the
end of the treatment only one patient
(2.9%) remained classified in the Child C,
the others being classified in equal percent-
ages in the Child A classes and B, evolu-
tion that remained favorable also at
SVR12. The results obtained in our study
are also confirmed by Gentile et al. (24) in
an ltalian multicenter prospective study of

89 patients with decompensated HCV and
responders to antiviral treatment, in whom
the rate of change to Child A was 62% 24
weeks after obtaining SVR.

In the present study, the process was al-
so similar to the evolution of the MELD
score: at the initial assessment, the propor-
tions of patients with a MELD score below
the threshold value of 15 and above it were
relatively balanced, with a slight superiori-
ty for patients with a MELD score < 15
(57, 1%). At the EOT, the situation im-
proved significantly, only one patient
(2.9%) remained with the MELD score >
15, a situation that remained favorable at
the time of SVR12. In the SOLAR-1 and
SOLAR-2 studies, patients with genotype 1
or 4 decompensated HCV cirrhosis who
received DAA showed improvement in
both MELD and Child-Pugh (25, 26). Simi-
lar results were also reported by Poordad F
et al. (27) in the ALLY-1 study, where all
patients with decompensated cirrhosis and
SVR, regardless of genotype, showed im-
provement in liver function. On the other
hand, Marco and Calvaruso showed that in
patients with decompensated cirrhosis (as-
cites, hepatic encephalopathy, bleeding
from variceal rupture) treated with antivi-
rals, obtaining SVR does not improve liver
dysfunction or mortality (28).

Similarly, in the case of the variation in
the degree of liver fibrosis, a similar pro-
cess was observed, with a significant de-
crease in Fibroscan values at the SVR as-
sessment, with the same downward trend at
48 weeks and 3 years, but with higher val-
ues >12 kPa. These results attest to the fact
that there is a risk of thrombotic complica-
tions in the portal system even after achiev-
ing SVR, the persistence of portal hyper-
tension favoring intravascular blood stasis
being considered a key element in the oc-
currence of portal vein thrombosis (29, 30,
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31, 32, 33, 34).

Regardless of whether SVR implies im-
provement of the liver function, the highest
risk of non-tumoral PVT remained for pa-
tients with advanced liver disease (Child
C). The results of our study are confirmed
by Mandorfer et al. who observed that an
elevated Child-Pugh score was the only
independent risk factor for the development
of non-malignant PVT post-SVR, with
patients with a Child A score having the
lowest risk (5).

Among the qualitative parameters eval-
uated as risk factors for the occurrence of
non-malignant PVT in patients with HCV
liver cirrhosis treated with antivirals, the
presence of type Il diabetes, ascites, hepat-
ic encephalopathy and the decompensated
status of liver disease reached the threshold
of statistical significance. Quantitative
parameters correlated as risk factors with
non-malignant PVT in the studied group
were increased BT and MELD score val-
ues, low albumin values, but also the per-
sistence of an increased degree of post-
SVR liver fibrosis. Age over 65 years, male
gender, obesity and NSBB treatment were
not risk factors in the study group. Stine et
al. mentioned that patients with HCV cir-
rhosis treated with antivirals have a high
risk of developing non-malignant PVT
post-SVR, in the context where the 7 pa-
tients who developed a thrombotic compli-
cation were with Child A (8). This risk is
independent of the value prothrombin time,
INR or platelet count, the risk of PVT be-
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