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Abstract

Background: Side effects of antiviral therapies for hepatitis C, especially hematologic abnormalities, may decrease
both therapeutic adherence and therapeutic success rate. Adherence to therapy is essential to achieve an early viral
response (EVR), and this is vital for attaining a sustained viral response (SVR). Discontinuation of anti-viral therapy is
the only way to prevent progressive thrombocytopenia; however, discontinuation of therapy may reduce the rate
of viral clearance and SVR. Our aim is to study effects of antiviral therapy for HCV on platelet count. One hundred
sixty eight adult patients with chronic hepatitis C were enrolled in this study and subcategorized into 3 groups:
group (1) contains 56 patients receiving IFN, ribavirin and sofosbuvir (triple therapy); group (2) contains 55 patients
receiving ribavirin and sofosbuvir (SOF/RBV); and group (3) contains 57 patients receiving simeprevir and sofosbuvir
(SIM/SOF). HCV RNA by PCR were checked basically for all studied patients. Follow-up platelet count was done
weekly during the first month then monthly till end of treatment. Follow-up of platelet count decrement was
assessed at the 2nd week, 4th week and end of antiviral therapy for all studied groups.

Results: We found that in the 2nd week and 4th week, most of patients (76.2%, 71.4%) showed platelet count
decrement during antiviral therapy. The decrement of platelet at the 2nd week, 4th week and at end of treatment
was much noticed with the SOF/RBV antiviral therapy studied group. None of the patients developed severe
thrombocytopenia; none of the patients needed to stop antiviral therapy due to thrombocytopenia, only 6 patients
needed dose modification, most of them were from the triple therapy group.

Conclusion: We concluded that thrombocytopenia in chronic HCV infection has a multifactorial pathophysiology
and remains a major problem. The recent change in direct-acting antiviral therapy (DAA) without IFN, as the
frontline therapy for HCV, permit to avoid the dilemmas associated with initiating or maintaining IFN-based antiviral
therapy. DAAs, with high SVR and few haematological adverse effects, have been shown to improve
thrombocytopenia associated with HCV infection as well as advanced hepatic disease.
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Background

Egypt has the highest HCV prevalence in the world at
approximately 15%, and more than 90% of cases are
genotype 4 [1].

Patients with chronic hepatitis treated with antiviral
therapy experience a response superior to that of therapies
used in the past. However, side effects, especially haemato-
logic abnormalities, may decrease both therapeutic adher-
ence and therapeutic success rate. Thrombocytopenia is
one of the potential hematologic abnormalities associated
with peg-IFN-a-based therapy [2].

Adherence to therapy is essential to achieve an early
viral response (EVR), and this is vital for attaining a sus-
tained viral response (SVR) [3].

Discontinuation of antiviral therapy is the only way to
prevent progressive thrombocytopenia; however, discon-
tinuation of therapy may reduce the rate of viral clear-
ance and sustained virological response (SVR) [4].

Studies to identify risk factors for antiviral therapy-
induced severe thrombocytopenia are essential but are
rarely conducted especially in the Egyptian population of
the largest HCV epidemic in the world.

No previous studies were done on Egyptian patients to
the compare effect of different antiviral therapy combina-
tions on platelet count. Through this retrospective study,
we tried to identify predictors of thrombocytopenia in
HCV-treated patients on different regimens.

Methods

This research was approved by the Research Ethical
Committee of Faculty of Medicine-Cairo University. It is
a retrospective study. It included 168 chronic hepatitis C
Egyptian patients receiving antiviral therapy. All
methods were performed in accordance with the rele-
vant guidelines and regulations. Informed consents were
obtained. All were treated between 2015 and 2017 in
Cairo Fatemic Hospital and Internal Medicine depart-
ment of Kasr Al Aini- Faculty of Medicine. We revised
all patients’ files. Inclusion criteria included age >18
years, having chronic hepatitis C and receiving antiviral
therapy. Exclusion criteria included co-infection with
HBV or HIV and hepatitis other than hepatitis C (eg.
autoimmune) and baseline severe thrombocytopenia
below 50,000/pl. Dose modification of a treatment line
was done if platelet count dropped below 30,000/ul and
discontinuation in case of persistent drop even with dose
reduction.

Patients were subcategorized into 3 groups: group (1)
consists of 56 patients who received IFN, ribavirin and
sofosbuvir (triple therapy); group (2) consists of 55 pa-
tients who received ribavirin and sofosbuvir (SOF/RBV);
and group (3) consists of 57 patients who received sime-
previr and sofosbuvir (SIM/SOF). For all, the files were
revised for full history and clinical examination, CBC,
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HCV RNA by PCR. Fibroscan was done for 61 patients,
and liver biopsy was done for 22 patients. Follow-up
platelet count weekly during the 1st month of therapy,
rate of platelet decline (%) especially at the 2nd week of
therapy, then monthly till end of therapy.

Follow-up HCV RNA by PCR was done at week 4 and
at the end of therapy. FIB-4 score was calculated for all
patients [5]. Child score was calculated for all patients [6].

Statistical methods

Data were coded and entered using the statistical pack-
age SPSS (Statistical Package for the Social Sciences)
version 24. Data was summarized using mean, standard
deviation, median, minimum and maximum in quantita-
tive data and using frequency (count) and relative fre-
quency (percentage) for categorical data. Comparisons
between quantitative variables were done using the non-
parametric Kruskal-Wallis and Mann—Whitney tests.
For comparing categorical data, Chi square (%) test was
performed. Exact test was used instead when the ex-
pected frequency is less than 5. Correlations between
quantitative variables were done using Spearman correl-
ation coefficient. P values less than 0.05 were considered
as statistically significant.

Results

Tables1 and 2 demonstrate comparison of non-
parametric and parametric data respectively of the three
studied groups. Group 2 (SOF/RBV) showed signifi-
cantly higher percentage of patients with splenomegaly
and liver cirrhosis and those who received previous
treatment.

Baseline haematological parameters where significantly
more favourable in group 1 (triple therapy line). The
baseline mean platelet count in group 2 (SOF/RBV) was
lower as compared with the other 2 groups; also, the
HCYV load was significantly higher in this group.

Table 3 demonstrates the percentage of patients show-
ing platelet decrement as assessed at the 2nd week, 4th
week and end of antiviral therapy. Overall, most patients,
76.2% in the 2nd week and 71.4% in the 4th week, exhib-
ited decrease in platelet count. These percentages
dropped to 54.8% at the end of treatment. Highest pro-
portion of patients with decrease in platelet count was
found in group 1 (INF/SOF/RBV) 89.3%, 82.1% and
732% at 2nd week, 4th week and end of antiviral
therapy.

Regarding the magnitude of drop of platelet count re-
ported as mean and percent of baseline count, as pre-
sented in Table 4, group 1 showed the highest percent
of drop from the baseline: 28%, 26% and 25% in the 2nd
week, 4th week and end of antiviral therapy, while group
2 showed lowest level (mean count) and earliest recovery
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Table 1 Non parametric parameters of the three groups on anti-HCV treatment

SIM/SOF SOF/RBV Triple p value
Count % Count % Count %

Sex
Male 26 45.6% 32 58.2% 38 67.9% 0.057
Female 31 54.4% 23 41.8% 18 32.1%

Residency
Urban 34 59.6% 42 76.4% 35 62.5% 0.138
Rural 23 404% 13 23.6% 21 37.5%

History of previous ttt
ttt naive 54 94.7% 35 64.8% 42 75.0% <0.001
ttt experienced 3 53% 19 352% 14 25.0%

Smoking
Yes 6 10.5% 7 12.7% 1 19.6% 0.354
No 51 89.5% 48 87.3% 45 80.4%

Comorbidities (diabetes and/or hypertension)
Yes 21 36.8% 21 38.2% 18 32.1% 0.783
No 36 63.2% 34 61.8% 38 67.9%

Liver by ultrasound
Normal 0 0.0% 2 3.6% 8 14.3% <0.001
Cirrhotic 31 54.4% 47 85.5% 25 44.6%
Abnormal echopattern 26 45.6% 6 10.9% 23 41.1%

Spleen by ultrasound
Enlarged 28 49.1% 41 74.5% 35 62.5% 0.021
Average 29 50.9% 14 25.5% 21 37.5%

Ascites by ultrasound
Yes 0 0.0% 1 1.8% 1 1.8% 0.549
No 57 100.0% 54 98.2% 55 98.2%

Child score calculation
A5 25 43.9% 26 47.3% 50 89.3% <0.001
A6 32 56.1% 21 38.2% 4 7.1%
B7 0 0.0% 7 12.7% 2 3.6%
B8 0 0.0% 1 1.8% 0 0.0%

Stage of fibrosis
F1 3 27.3% 1 4.0% 2 8.0% 0.003
F2 1 9.1% 1 4.0% 0 0.0%
F3 1 9.1% 4 16.0% 14 56.0%
F4 6 54.5% 18 72.0% 9 36.0%
F5 0 0.0% 1 4.0% 0 0.0%

Stage of necroinflammatory activity
Al 1 50.0% 2 25.0% 4 33.3% 0.749
A2 1 50.0% 4 50.0% 7 58.3%
A3 0 0.0% 1 12.5% 0 0.0%
A7 0 0.0% 0 0.0% 1 8.3%
A10 0 0.0% 1 12.5% 0 0.0%

Week 4 HCV RNA by PCR
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Table 1 Non parametric parameters of the three groups on anti-HCV treatment (Continued)
SIM/SOF SOF/RBV Triple p value
Count % Count % Count %
Positive 3 53% 7 12.7% 2 3.6% 0.183
Negative 54 94.7% 48 87.3% 54 96.4%
Week 12 HCV RNA by PCR
Positive 2 3.6% 1 1.8% 0 0.0% 0325
Negative 53 96.4% 54 98.2% 56 100.0%
HCV antiviral dose modification
No 57 100.0% 54 98.2% 51 91.1% 0.025
Modified 0 0.0% 1 1.8% 5 8.9%

(in the 4th week) of platelet count, considering that this
group had lowest pre-treatment count.

The drop in the mean platelet count was modest as il-
lustrated in Table 4 and Fig. 1; in all groups, according to
the mean platelet count in the 2nd and 4th weeks and end
of treatment, the reported thrombocytopenia is grade 1
(75,000 to 150,000/mm?) as defined by CTCAE v3.0 [7].

The demographic data and the platelet count change
through the treatment course in the 3 studied groups re-
vealed significant positive correlation between baseline
body weight and platelet count change in the 2nd week, 4th

week and end of treatment in the SOF/RBV therapy only
(r=0.27, 046, 0.288; p = 0.04, 0.001, 0.03, respectively).

The triple therapy group demonstrated statistically
significant negative correlation between FIB-4 score
and the platelet count in the 2nd week (p<0.047)
but not at the 4th week or end of treatment, while
this correlation was significant for group 2 at the
2nd and 4th weeks and for group 3 at the 4th week
only (p<0.001). There is no correlation between
duration of illness and platelet count in the three
groups (Table 5).

Table 2 Comparison of parameteric parameters of the three antiviral groups (p > 0.0)

Group

SIM/SOF SOF/RBV Triple p value
Age (years) 55.05+8.00 5393 +9.27 53.55+7.56 0.764
Weight (Kg) 81.73+£15.29 81.35+1241 80.05+ 13.55 0.626
Height (m) 1.64+.08 166 +.10 1.68 +.09 0.092
BMI (Kg/mz) 3036 +£6.09 29.81+4.39 2840+ 448 0.099
HCV positivity (years) 226+281 6.67£630* 4.18+£585 < 0.001
Fib 4 calculation 510+2.78 7.77+379*% 374+ 143 % <0.001
Baseline platelets (*1 000/mm?) 111.84+40.35 7718+ 1801 * 136.89 £ 31.70 *# <0.001
Baseline TLC (¥1000/mm?) 489£135 489+1.52 597 +£1.99 *# 0.002
Baseline ANC (*1000/mm?) 264+ .95 259+£1.01 3T +1.27 *# 0.028
Baseline Hb (g/dl) 1263+138 1297 +1.69 1386+ 1.58 *# <0.001
Baseline Alt (1U/1) 57.35+39.05 64.52+37.95 7504 +58.82 0.198
Baseline Ast (1U/1) 65.58 + 36.44 78.14 £ 7291 £51.74 0.106

4281

Baseline Bil T (mg/dl) 99+ .39 1.18+.57 99+ .69 # 0.024
Baseline Alb (g/dl) 350+ 46 344+ 46 395+ 44 *# <0.001
Baseline PC (%) 79.38 £ 1246 7520+13.93 8198+ 1538 # 0.015
Baseline Creat (mg/dl) 74+ 20 80+.19 83+.23 0.088
Creat clearance (ml/min) 120.94 +33.11 116.76 +31.33 113.68 +30.77 0.663
Baseline HCV RNA by PCR (IU/ml) 949,173.30 £ 1195,220.29 1,051,98849 + 1,824,411.25 2,473,014.05 + 6631,407.20 0.256
TSH (uU/ml) 192+ 146 1.97 £2.05 1.67 £1.20 0518
Alpha fetoprotien (1U/1) 15.66 +22.75 2892+29.11 % 21.00£30.15 0.001
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Table 3 Platelet decrement during treatment
Platelet count All studied patients Group 1 Group 2 Group 3
decrements Triple SOF/RBV SIM/SOF
No. % No. % No. % No. %
2 Weeks
Decrease 128 76.2% 50 89.3% 34 61.8% 44 77.2%
No decrease 40 23.8% 6 10.7% 21 38.2% 13 22.8%
4 Weeks
Decrease 120 71.4% 46 82.1% 26 47.3% 48 84.2%
No decrease 48 28.6% 10 17.9% 29 52.7% 9 15.8%
End of treatment
Decrease 91 54.8% 41 73.2% 16 29.1% 34 61.8%
No decrease 75 45.2% 15 26.8% 39 70.9% 21 38.2%

Least decrement% was observed in SOF/RBV

There was no statistically significant correlation
between the child score calculation, ultrasonographic
findings, the degree of fibrosis and necroinflamma-
tory activity with the platelet count decrement
through the course of the triple antiviral therapy,
SOF/RBV and SIM/SOF antiviral therapy groups
(data not shown).

The drop in PCR was significantly correlated with
the improvement of platelet count (p <0.05) in SOF/
RBV arm in the second and fourth weeks as illus-
trated in Fig. 2.

During treatment, five patients (8.9%) in the INF treat-
ment group and one patient (1.8%) in the SOF/RBV
group required dose modification. None of the patients
in the SIM/SOF group required dose modification. The
reported response rate is 100% in the triple therapy
group, 98.2% in the SOF/RBV group and 96.4% in the
SIM/SOF group.

Table 4 Mean platelet count in diffrent weeks of treatment

Discussion

Thrombocytopenia is frequent among patients with
chronic hepatitis C virus and cirrhosis and is further
aggravated by the IFN-based antiviral therapy. The
development of DAA has significantly improved tol-
erability of treatment and cure rates. In Egypt, with
the approval of sofosbuvir (SOF), different SOF-
based therapies became the standard of care. We
performed a retrospective study to compare the inci-
dence of thrombocytopenia during treatment with
three of the DAA regimens available for HCV treat-
ment in Egypt. We found more noticeable lowering
of mean platelet count in the 2nd week and 4th
week of treatment followed by the rise of platelet
count again in all the studied groups. Patients on
triple therapy (group 1) showed earlier drop of plate-
let count (1st week) and did not return to baseline
till the end of treatment.

Platelet count All patients Group 1 Group 2 Group 3 p value

(x10° cell/mm?) mean + SD, Triple SOF/RBV SIM/SOF (among three
mean PLT, % (n 56), mean PLT, (n 55) mean PLT, (n57) groups)
drop to baseline % drop to baseline % drop to baseline mean PLT, % drop

to baseline

Baseline PLT 108.85 + 39.74 13689+ 31.70 7718 +£18.01 111.84 + 4035 <0.001

Week 1 89.72+27.93 86.89+23.62 75.89 +14.09 105.84 +33.56 <0.001
18% 37% 3% 6%

Week 2 90.87 +£33.90 99.50 +36.89 7258 +1230 100.04 +38.18 <0.001
17% 28% 7% 10%

Week 3 87.65+2517 96.05+284 7607 £13.23 90.58 £26.68 <0.001
20% 30% 2% 19%

Week 4 8846 +32.08 101.71 £ 441 7755+14.26 85.98 £25.69 <0.001
19% 26% 0% 24%

Week 8 9498 +37.93 97.05+39.27 87.73 +£30.95 99.93 +£42.08 0312
13% 29% 11%

Week 12 9946 +41.84 102.86 + 46.37 90.16 +30.62 10531 + 4567 0.17

9% 25%

6%
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Fig. 1 Changes in mean platelet count during therapy

On the evaluation of the overall number of patients
with platelet count decrement, we found that most of
the enrolled patients (76.2%, 71.4%) demonstrated plate-
let count decrement in the 2nd and 4th weeks with
mean platelet counts of 87.65+25.17 x 10>/ul and
88.46 + 32.08 x 10%/pl, respectively, which improved to-
wards the end of treatment: 54.8% of patients demon-
strated platelet decrement with a mean platelet count of
99.46 + 41.84.

Table 5 Correlation between duration of illness and PLT count and

In comparing the 3 therapeutic groups, the triple ther-
apy group showed the highest proportion of patients
with platelet decrement. While the SOF/RBV group
showed the lowest mean platelet count at the 2nd week,
4th week and end of treatment. This could be explained
by the lower pre-treatment platelet count in the SOF/
RBV group in comparison with the other groups and the
presence of more unfavourable features as higher pro-
portion of patients with splenomegaly and those who

between FIB-4 and PLT count in the three treatment groups

Subgroup Parameter Platelet count decrement
Week 2 Week 4 EOT

Group 1 Duration of illness Correlation coefficient 076 17 109

Triple p value 578 391 A24
N 56

Group 2 Correlation coefficient 063 071 —.125

SOF/RBY p value 649 608 364
N 55

Group 3 Correlation coefficient 129 022 —.004

SIM/SOF p value 338 871 974
N 57 57 55

Group 1 FIB-4 calculation Correlation coefficient —-.267 - 213 -.110

Triple p value 047 114 A18
N 56

Group 2 Correlation coefficient -486 — 463 —.105

SOF/RBY p value <0.001 <0.001 A45
N 55

Group 3 Correlation coefficient —.243 — 494 —.151

SIM/SOF p value 069 <0.001 270
N 57 57 55
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Fig. 2 Comparison between change in the platelet count in week 4
and HCV RNA by PCR

received previous treatment. It is worth mentioning that
the percentage of patients affected by this significant
thrombocytopenia was lower in this group compared
with the other two groups in all stages of assessment.

In a large study involving 125 patients with chronic
hepatitis C and baseline thrombocytopenia who received
antiviral therapy with peg-IFN-a and ribavirin, it was
found that platelet count was less than 100,000 before
onset of treatment, and rapid early drop of platelet count
on treatment are predictors of high risk of developing
on-treatment severe thrombocytopenia [8, 9].

But both studies were done on peg-INF/RBV, and this
arm in our study had baseline platelet count of more
than 100,000/1 unlike the other two arms, but still the
rule of 100,000/ul could be applicable.

We compared response to therapy in the 3 subgroups
of antiviral therapy and noticed that rapid virological re-
sponse was in the triple antiviral therapy group, but this
was not statistically significant to the other arms as well
as associated with more cases that required dose modifi-
cation due to thrombocytopenia in this arm. Five of six
patients who required dose modification were noticed in
the triple antiviral therapy group and no dose modifica-
tion was needed for the SIM/SOF group.

All the three arms were associated with SVR above
95% at week 12 with no statistical difference in between.
There are data that support better SVR on SOF/REB [7,
10]. Others proved less efficacy for SOF/REB vs other
different combinations of DAAs or even IFN-based ther-
apies [11-13].

On studying the demographic data of the patients, we
found that the lower the baseline weight of the patients,
the more the development of thrombocytopenia during
SOF/RBV therapy. However, BMI did not show signifi-
cant correlation in our study. This is not in agreement
with Lin et al., who found that low body mass index
(p =0.022) was significantly correlated with the develop-
ment of thrombocytopenia but they used the INF/Rib
combination [8].
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In our study, we found that the lower the baseline al-
bumin of the patients, the more the development of
thrombocytopenia during triple therapy. This is in agree-
ment with Lin et al., who also found that low albumin
was significantly correlated with the development of
thrombocytopenia [8]. This was not applicable for the
other two arms. The interpretation may be because this
arm has more thrombocytopenia with lower hepatic syn-
thetic functions from the start. But this confirms that
poorer baseline liver function is a predictor of
thrombocytopenia during antiviral therapy.

It was found that cirrhosis was associated with
thrombocytopenia during antiviral therapy which did
not show significant correlation in our study [9].

We found that the lower baseline absolute neutrophil
count was not associated with significant decrement in
platelet count. On the contrary, Nachnani et al., reported
that lower white blood cell count was associated with
thrombocytopenia during antiviral therapy [14]. The rea-
son could be that the interferon arm patients were
chosen with good CBC from the start and that the other
two drug combinations have less side effects on CBC.
Larger studies on patients with chronic hepatitis C and
thrombocytopenia should be conducted for further
studying of the suggested predicting factors and follow-
up for platelet counts after end of antiviral therapy is
very important with the DAAs. We also found that by
the end of treatment (EOT), all patients had normalized
platelet (PLT) count regardless of the initial count.

Conclusion
The recent change in direct-acting antiviral therapy
(DAA) without IFN, as the frontline therapy for HCV,
permits to avoid the dilemmas associated with initiating
or maintaining IFN-based antiviral therapy. DAAs, with
high SVR and few haematological adverse effects, have
been shown to improve thrombocytopenia associated
with HCV infection as well as advanced hepatic disease.
The second and fourth weeks of antiviral therapy show
most decrement of platelet count.

Antiviral therapy in general does not induce sever
thrombocytopenia.

Triple therapy (INF/SOF/RBV )
thrombocytopenia rather than SOF/RBV.

induced more
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