ORIGINAL ARTICLE—
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Abstract

Background and Objective: The objectives of this study were to assess the effect that direct-acting
antivirals (DAAs) have on portal hypertension once a sustained viral response (SVR) has been achieved.
~Therefore, it is important to look at economical and noninvasive predictors. We looked into the factors that
contributed to the emergence of EVs in hepatitis C infected patients after SVR with DAAs.

Methods: It was an Open-Label Single-Arm clinical trial conducted at department of Gastroenterology,
AIMC/ Jinnah Hospital. Lahore during the period of 3 years and 4 months ( from June 2017 to October 2020).
Total of 99 patients who attained SVR post DAA therapy were enrolled in this study and their pre- and post-
treatment esophagogastroduodenoscopy (EGD) findings were compared. EV progression and non-
progression were assessed. Additionally. EV cumulative advancement rates were examined.

Results: Before DAA treatment. the fibrosis-4 index (FIB-4) was the only substantial predictor of EVs
progression after SVR ( 95% confidence intervals: 1.25-1.54, odds ratios: 1.45, p = 0.02). Based on ROC
curve analysis, patients with a FIB-4 of 8.5 or higher had a higher risk of EVs (sensitivity = 0.69, specificity =
0.91, positive predictive value = 0.36, negative predictive value = 0.98).

Conclusion: EV development is possible in patients with FIB-42 8.5, so EGD surveillance should continue
after SVR.
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Paticms with chronic hepatitis C are now given
direct-acting antivirals (DA As) as their first line
of treatment all over the world. Sofosbuvir/ daclatasvir
(SOF/DAC) and sofosbuvir/velpatasvir (SOF/VEL)
are the most commonly prescribed drugs for hepatitis
C infection in Pakistan, with eradication rate exceeding
90%. Additionally, SOF/VEL is thought to be extremely
successful in the treatment of decompensated cirrhosis.
SOF/VEL therapy with ribavirin was efficacious even
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in patients previously treated with DAAs but had encoun-
tered virological failure."™ Hepatic venous pressure
gradient (HVPG) 1s a standard method of determining
portal hypertension. After achieving SVR, HVPG of
these patients decreased significantly over time.
Nevertheless, it was also demonstrated that most
patients still had clinically significant portal hyper-
tension (CSPH)evenafterachieving SVR and this fact
poses a lingering risk of decompensation and death.™
Because of the high risk of internal bleeding, presence
of esophageal varices (EVs) is among the major causes
of mortality in these individuals.’ The Baveno VI guide-
lines endorse eluding endoscopic surveillance of EVs
in patients with platelet counts of >150>109/L and
liver stiffness values of 20 kPa , while the expanded-
Baveno VI guidelines suggest the same for patients
with platelet counts of 110x109/L and liver stiffness
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values 25 kPa."
facilities that offer transient clastography. While
DAAs have successfully brought about SVR, whatis

However, therc arc not many

driving EV advancement remains a mystery. In order
to pinpoint the variables that influenced the
development as well as regression of EVs following
an SVR, the endoscopic findings, pre and post DAAs
administration were compared.

METHODS

The duration of study was 3 years and 4 months
(from June 2017 to October 2020).99 of the 119 patients
who received DAAs by October 2020 from June 2017
and fulfilled the criteria of this trial were enrolled
(Figure 1). Twenty participants were excluded from the
research as their endoscopic findings following DAAs
had been studied prior to achieving SVR. No patient
ever had treatment for varices prior to starting DAAs.
They didn't have any co-morbid conditions including
hemochromatosis, NASH, alcohol liver disease, portal
vein thrombosis, PBC, Wilson's disease, PSC, HIV, or
HBYV. EVs were morphologically categorized into
four classes in accordance with Japanese guidelines
(none, F1,F2, and F3)." In general, EVs were evaluated
by EGD every 6 months. New varices, growth of exis-
ting varices, emergence of red colour sign, and EV rup-
ture were indicators of EV progression. Also, a decrease
in the number of EVs was assumed as an improvement
of EVs. The time between the final day of DAA adminis-
tration and the initial EGD confirmation of EV prog-
ression or the final follow-up EGD was referred to as

the observation period.

The baseline information included demographics
like age, gender, the time between the most recent
EGD and the start of DAA treatment, the kind of DAAs
used, and laboratory values including platelet count,
LFT and HCV-RNA levels. A measure of liver fibrosis
called the fibrosis-4 index (FIB-4) is based on age,
platelet count, AST, platelet and ALT1/2. SVR12 was
defined as the absence of detectable serum HCV-RNA
by PCR at 12 weeks after the end of DAA therapy.

‘The institutional review board gave approval. The
Mann-Whitney U test was utilized to analyze

nonparametric, unpaired quantitative variables
expressed as the median. Categorical variables were
evaluated using Fisher's exact test. The receiver
operating characteristic analysis was utilized to define
the cut-off’ of the continuous variable. After
constructing a cumulative incidence curve, Gray's test
was used to determine whether or not there were signi-
ficant difTerences between the two groups. Multivariate
logistic regression analysis was done. SPSS 22 analyzed

all data."™"

RESULTS

The time between the latest EGD and the com-
mencement of DAA administration was 112 (45-189)
Days. (Table 1). The study's sample size composed
of 51 males and 48 females. The median age was 52
years. (34-70). Liver cirrhosis was detected in 46
individuals (46.46%). Among them, two patients of
decompensated cirrhosis were treated with
SOF/VEL. Prior to the commencement of DAAs,
patients had undergone endoscopy: 66 patients
(66.66%)hadno EVs, 28 patients (28.28%) had F1 and 4
patients (4.04%) F2 EVs. One patient had F3 EV. Five
patients (5.05%) had progre-ssion of varices from
none to F1 (Table 2) (Figure 2), whereas three
patients (3.03%) had progression from F1 to F2 and
one patient (1.01%) had progression from none to F2
during the observation period, leaving 90 patients
(90.9%) with no change in varices (Figure 3). There
was no documented variceal rupture. Between the
patients with and without EV advancement, there
were no discernible variations in the age, sex, obser-
vation time, ALT, AST, Platelet counts, HCV-RNA
levels, severity of liver cirrhosis, grade of EVs, or the
DAA regimens. Only the FIB-4 was found to be a
considerable predictor of the evolution of EVsina
univariate study (p = 0.02) as well as in multivariate
analysis (odds ratios: 1.45,95% confidence intervals:
1.25-1.54, p=0.02). The FIB-4 cut-off for the progre-
ssion of EVsinthe ROC analysis was 8.5. (Sensitivity: -
0.69, specificity: 0.91).It has a positive predictive valuc:
0.36, negative predictive value: 0.98; and diagnostic -
accuracy was 0.85. AUC was 0.77 (95% confidence
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interval: _0.¢ ioure
interval: 0.60-0.94). (Figure 3). 119 HCV infected patients achieving SVR

performed EGD before and after DAAs

20 HCV infected patients undergone
EGD before and after DAAs but were
enrolled before achieving SVR

Table 1:  Patient characteristics prior to receiving

direct-acting antiviral therapy in the current study 99 HCV infected patients evaluated

(DAAs). for their varices before DAAs and
Variables Total cases (n = 99) after achieving SVR, were enrolled
Age (years) 52 (34-70) o .. ) ol ey .
Gender. 1 (%) Male 51 (51.5), Figure 1: The flow-Chart of Participants
Female 48 (48.5%) 1.0

Platelet count (x10° /L) 122 (86-159) AUSOTTESNCITEN0 11.34)

ALT (TU/L) 48 (39-71) 08

AST (IU/L) 39(32-64)

FIB-4 4.81 (3.14-7.22) > 0.6

Liver cirrhosis, n (%) 46 (46.46%) ‘_5: \

HCV-RNA (log 1U/ml) 6.2 (5.1-7.8) B oa :2:1:::\,':;"3625

EVs. 3 specificity:0.91

none 66(66.6% 0.2 PN‘;,‘\/,:% 392

Fl 28(28.28% Diag;u;slic Accuracy:0.85
F2 4(4.04%)

F3 1(1.01%) 00

The interval from the latest EGD 112 (45-189) b & 06 . e —

before DAAS to the start of DAAs Specificity

(days)

DAAs regimen, n (%) Figure 2: 4 Cutoff of FIB-4 for the Development of
Sofosbuvir/Daclatasvir 52(52.52) Esophageal Varices after a SVR was Determined
Sofosbuvir/Ribavirin 16 (16.16) i o
Sofosbuvir/Velpatasvir 31 (31.32) using ROC. FIB-4's Optimal Cutoffwas 8.5%

Table 2: The factors related with progression of Esophageal Varices (EV) after SVR(n=99)

Variable EVs progression EVs progression(+) | Univariate analysis | Multivariate analysis
(-) (n=90) (n=90) p value Odds ratio P value
Age (years) 52 (36-70) 72(31-68) 0.40
Male, n (% 46 (46.46%) 5(55.5) 0.90
Platelet count (<107 /L) 126 (92-157) 94 (61-125) 0.08
ALT (IU/L) 47 (35-66) 49(41-69) 0.08
AST (IU/L) 37 (28-52) 47 (41-68) 0.13
FIB-4 4.49(3.24-6.68) 9.93 (5.1-11.8) 0.02 1.45 0.02
Liver cirrhosis 40 (44.4%) 6.3 (5.9-6.4) 0.40
HCV-RNA (log 1U/ml) 6.2 (5.5-6.3) 6.5 (5.1-6.9) 0.46
IEVs
none 6l (67.77%) 5(55.5)
Fl 25(27.7%) 31(33.3)
F2 33.3) 1(11.1) Qis
F3 1(1.1%) 0(0%)
Observation period (days) 288 (207-690) 409.5 (223.8-573) 0.78
DAAs
Sofosbuvir/Daclatasvir 47(52.22%) 5(5.55%)
Sofosbuvir/Ribavirin 15 (16.66%) 1(11.1) 0.78
Sofosbuvir/Velpatasvir 28 (31.11%) 3(33.3)
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Frgure 3:() The cumulative rates of progression of

esophageal varices (EVs) in all patients following
SVR. (b) The overall rates at which EVs have advanced
since being classified using the FIB-4 cutoff value.
The cumulative progression rates of EVs were 2.6%,
10.0%, and 14.5%, respectively, at 1, 2, and 3 years
(a). Patients with FIB-42 8.5 revealed a significant
stanstical difference in the cumulative EVs progression
rates compared to those with FIB-4 <8.5. (p 0.02) (b))
The cumulative EVs progression rates in patients
with FIB-4<8.5 were 2.6%, 10.0%, and 14.5%, respec-
tively, at 1, 2, and 3 years at that time (Figure 5a). In
patients with FIB-4 28.5, the cumulative progression
rates of EVs at 1, 2, and 3 years were 8.2%, 51.4%,
and 58.4%, respectively. Patients with a FIB-4 <8.5
had significantly slower cumulative EV progression
rates than those with FIB-4 28.5. (P 0.02). In 33 indivi-
duals who had EVs before receiving DA As, the factors
associated with their advancement were investigated
(Table 3). As previously indicated, six patients (18.18%
of the 33 studied) shown an improvement in their Evs
during the course of the observation period. Regarding
age, sex, duration of observation, ALT, AST, platelet
counts, HCV-RNA levels, FIB-4, DAAs regimen, or
grade of EVS, the patients with and without EV improve-
ment did not differ substantially from one another
(Table 3). Of the six participants whose EVs improved
throughout the course of the monitoring period, three
had taken beta-blockers and one had taken an angio-

penic receptor blocker (ARB). However, just one patiem
had advanced EV and was given an ARB. Everyone
here took these medicines to treat high blood pressure
rather than high portal pressure.

DISCUSSION

This study examined the evolution of esophagez]
varices following the attainment of SVR after DA A3
therapy and found that the FIB-4 cutoff value before
DAA treatment had an excellent NPV for EV evolution.
If before starting DAAs, FIB-4 is <8.5 the frequency
of'endoscopic surveillance for varices can be decreased.
At I and 3 years after attaining SVR, the cumulative
varices progression rates were 8.21% and 32.3%, res-
pectively, according to one study”. Despite the fact
that these values were greater than in our study, this
may have been attributable to patient background
variations. Prior to receiving DAAs, all 37 patients
were cirrhotic in the earlier research with GEV. and
15 of them (40.5%) had decompensated cirrhosis.
Contrarily, in our study, only 33(33.33%) of the patients
had EV diagnosed prior to receiving DA As, despitz
the fact that 46 of the patients (46.46%) had liver cirr-
hosis. Furthermore, there were only two patients with
advanced cirrhosis in our study. The data suggested
that the lower values of cumulative progression ratss
of EVs in our study were due to the relatively limited
number of individuals with advanced liver cirrhosis.
In the previous study, the cumulative advancemert
rates of GEVs over 1 and 3 years in cases who had not
achieved SVR were 9.2%, and 33.7% respectively.”
Their cumulative progression rates appeared to ¢
much greater than those of our trial even after accountng
for the participants' various backgrounds, demonstrs-
ting the efficiency of achieving SVR for inhibiting EVs
progression.

Additionally, it was found that patients with low
grade varices had much less variceal progression tha?
individuals with high grade varices." In our analvsis
the proportion of patients with F2 varices priorto DAA -

i
EVs prior to DAA therapy had advanced EV's atief
establishing an SVR. F2 EVs before DAAs were

therapy was low, but five of 61 patients (8.2%) withe

e
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reduced inone patient (50%) after SVR, I this study,
[2(24%) of 50 patients with small varices developed
large varices alter attaining SVR, while eight (12.5%)
patients without bascline vavices developed varices

y 16

after achieving SVR.™ In light of these results, it is
difficult to anticipate the progression of varices and
CSPH afler SVR, based solely on endoscopic judp-
ments prior to the treatment ol DAAs,

Vs may advance in cases with a FIB-4 = 8.5,
which was the only significant predictor of their prog-
ression afterobtaining SVR. In contrast, the opposite
was found true in most of the people whose pre-treat-
ment FIB-4 was <8.5. The Baveno VI guidelines endor-
sed EGD surveillanee and periodic testing, for all cirr-
hotic patients at diagnosis." Routine Endoscopy survey,

however, could be expensive considering that less

than half ol these patients had EVs." The existence of

advance liver fibrosis was confirmed with a specificity
>95%% and a PPV of »80% for the F1B3-4 > 3.25."
Based on above, employing the FIB-4 for determining
the frequency of endoscopy surveillance of EVs after
SVR was fair in terms of reduced cost and decreased
discomfort. Endoscopic inspections and medication
reduce the bleeding-related mortality in these patients,
hence EGD is performed more often than the required
criteria. The FIB-4 is helpful at predicting EV occur-
rence but not EV rupture, according to Kraja et al."
However, our findings demonstrate that in patients
with a FIB-4 less than 8.5 before DAAs, EV evolution
following the attainment of SVR is unusual. Thus,
EGD surveillance may be reduced in these patients,
particularly if no or low grade EVs present. Even after
SVR, FIB-4 2 8.5 individuals may develop CSPH,
hence vigilant EGD surveillance is advised in such
cases. Eh
- Si'x patients who had verified EVs before receiving
DAA treatment showed regression in varices after
SVR. However, none of the characteristics, including
- the FIB-4, were subswnltially correlated with the overall
regression of varices. On the other hand, three patients
- whose EVs were improving and one patient whose
“EVs were progressing after SVR, respectively, had

current condition, Although the efficacy of these drugs
for the treatment of high portal pressure 18 already
proved,"™™ o larpe prospective randomized study
would be required to test EVs in patients who got SVR,
These drugs may be a suitable option for patients who
had small 1EVs prior to DA As therapy and these would
help to limit BV progression after SVR,"™

In our study, the vast majority of participants had
citherno or very small EVs and had a good functional
reserve of liver, Even in compensated cirrhosis with
no Vs orsmall Vs, there may be "a point of no return”
when HCV climination no longer prevents CSPH
development. This is due to the fact that in individuals
with high FIB-4 levels, 1EVs had significantly prog-
ressed. Even after SVR, patients with decompensated
cirrhosis can still have CSPH, hence vigilant endosco-
pic surveillance should be carried out in these situations
as these patients would have little chance to have a
reduction in HVPG. The present study has some limi-
tations, including the relatively small number of patients
with high-grade EVs, its retrospective cohort design,
no control groups, such as non-SVR cases, and the limited
duration of monitoring. The comparatively prolonged
interval between the most recent endoscopy and the
DAAs treatment may have overrated EV development
and underestimated EV healing. Therefore, a new
comprehensive prospective trial will be necessary.

In conclusion, the FIB-4 measurement was proven
to be valuable as a non-invasive, low-cost predictor
for development of EVs.
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