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ABSTRACT

Background and study aims:Thrombocytopenia (TP) in chronic hepatitis C vi(H&CV) is a common
finding either directly due to viral infection ofgtelets or indirectly due to immune alteratiomggered

by the virus, the consequences of HCV- inducedhasis and portal hypertension, or induced by
Interferon (IFN), the corner element of the staddzrcare (SOC)herapy for HCV. This study aimed to
evaluate TP in patients with chronic HCV, and talaate the mutual effect between SOC and TP.

Methods: The study was conducted on 209 patients with ¢brliCV from Railway Hospital, Cairo.
Patients were divided into two groups, Group (B4 Jpatients who received SOC therapy, and Group
(IN: 65 patients who did not receive theragdll patients were subjected to clinical examination
laboratory investigations, abdominal ultrasonogygaimd liver biopsy.

Results: TP was a common finding (60/209; 28.7%), more ougrl (33/ 60; 55%, mean =124.8 +
16.2/ml), and was significantly worse in grouprigan= 99.7 +36.3/ml, p=0.008). Along the course of
treatment, 2 significant drops of platelet coummktplace, nadirs at W8 and W24. TP was signifigantl
related to hepatitis activity and hepatic synthétiection, and not related to the viral load. Foases
developed severe TP, only 1 of them continued pyeoa IFN dose reduction.

Conclusions: TP is a common complication among HCV patients ahohg its SOC therapy,
particularly influenced significantly by splenomégand advanced fibrosis.

Key words: Hepatitis C virus (HCV) — Thrombocytopenia (TPBtandard of care (SOC) -Interferon
(IFN).

Introduction:

Platelet count in HCV patients was significantlwér than in the HCV-negative patients (P<0.02) [1],
for several factors e.g defective platelet productdue to decreased production of thrombopoietin
(TPO) [2-3], cross-reactivity of anti-platelet gbmrotein antibodies and viral antibodies, acceetat
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platelet clearance due to immune complex dise&3e,splenic pooling of platelets due to portal
hypertension [3-4] and the hepatitis C viral daetacperipherally in blood platelets[5]. This laterding
suggested the potential direct role of HCV on TP Tus, treatment with IFN-significantly increased

it [7]. However, TP complicates antiviral treatmemiarticularly among cirrhotic patients [8\n
Egyptian study showed that fibrosis stage and wezkand 4, were independent predictors of
hematological parameters’ reduction, which wereralzted to SOC [9].

Objective of the work: Main objective: To evaluate TP in patients withartic HCV received SOC
therapy (PEG/ IFN and RBV) in comparison to thodeowdid not. Sub objectives: To assess both;
effect of IFN therapy on platelet count, and coseér the impact of TP on treatment plan, whether
initiation or completion.

Patients and methods209 patients with chronic hepatitis C (CHC) whogameted to Railway Hospital,
Cairo from June 2010 till May 2011, seeking foriardl SOC therapy according to AASLD guidelines,
2009 [10]. They were subdivided into two groupsto@p I: patients who were received SOC therapy,
and Group II: patients who did not receive it.

Inclusion criteria:

- Adult > 18 years old) patients

- Documented chronic HCV infection by a) Positivei itV and b) Positive by HCV RNA.
Exclusion criteria:

- Any other cause of liver disease i.e other than HCV

- History or currently receiving IFN therapy.

- Decompensated liver disease

- Hepatocellular carcinoma (HCC).

- Hypersenstivity to IFN or RBV.

This study was approved by the Department Ethiceh@ittee and a signed written informed consent
was taken from all patients before starting treatime

All patients were subjected to: Thorough histokirtg, and clinical examination.
Investigations done:

1] Laboratory tests: 1) Complete blood count (CBC). TP, defined as a [gatount 0f<150.000/mm
[11], was classified, in this study, as mildwjtatelet count 100-15010°/ mn? , moderate at 50-
100 x 18/ mnand severe witk 50 x 16/ mn?. 2) Liver biochemical profile (LBP): transaminases;
aspartate aminpotransferase (AST), and alaninecraimsferse (ALT), alkaline phosphatase (ALP),
serum albumin, total bilirubin, prothrombin conaatibn (PC). 3) Kidney function tests (blood urea &

serum creatinine). 4) Fasting and 2 hours postdmhblood glucose. 5) Alpha fetoprotein (AFP),
antinuclear antibody (ANA), thyroid stimulating Imone (TSH). 6) Hepatitis seromarkers for HCV
(anti HCV) and for hepatitis B virus (HBV); (HBsAgnti HBc and anti HBs) using ELISA technique.
7) HCV RNA tested by PCR nested quantitative bl 8) Rectal snip to diagnose active
Schistosomiasis . 9) ECG (men over 40, women of@gr 5



Patients were globally evaluated by Child Pughes§b2].

2] Imaging: Abdominal ultrasonography by TOSHIBA®, Japan.eppimegaly is considered if >12cm
in females & >13cm in males [13].

3] Histopathological examination by ultrasound guided liver biopsy stiat PC> 60% and platelet
count> 60.000 / mmaccording to METAVIR scoring system [14].

4] Upper endoscopyby Olumpus®, USA, was done for all cirrhotic pateto evaluate oesophageal
+/- gastric varices accordirtg AASLD practice guidelings2007[5].

5] Group | were followed up during anti-viral therapy (for w@eks), clinically by weekly symptoms
checklist, and by laboratory testing :a) CBC donerg 4 weeks for 24 weeks then at the end of
treatment. b) PCR for HCV RNA at start of therapg, 24 & 48 weeks of therapy.

6] Statistical AnalysisPatients' data were analyzed using SPSS 17.0 fatomis 7. Quantitative
variables were expressed by mean and SD (Standaiatidn), compared using t-student and Mann-
Whitney test, paired t-test and ANOVA test weredustaen appropriate. Qualitative variables were
expressed by numbers (Frequency) and percent cethpatween groups using Chi square test and
Fisher's exact test as appropriate. P value wasidered to be significant if < 0.05 and highly
significant if < 0.001.

Results: The present study was conducted on 209 HCV na@tends. They presented to Railway
Hospital, Cairo, seeking for antiviral therapy fralane 2011 till Sept. 2012. They were divided into
Group I: 144 patients who received anti-viral treant, and Group Il: 65 patients who did not receive
therapy.

Demographic features of the studied groups are shiowable (1).

The minority of Group 1l (6/65; 9.2%) were caaies for therapy but refrained from SOC therapy
for the side effects that may take place as befemnmed or heard about from other patients who had
already started therapy, the rest ( 59/ 65; 908&4E not fit. Causes of non-candidacy for treatm
in group Il are illustrated in figure (1). @ Thermmonest cause of non candidacy was the hepatic
cirrhosis with portal hypertension (PH). They conmiyopresented with Child-Pugh grade A (14/22
patients; 63.6%), B (6 patients; 27.3%) and C (299, and small oesophageal varices were diagnosed
in most of them (11 patients; 50%), medium varice® patients (36.4%), and 3 patients had large one
(13.6%), and one of them had an extended gastrix.va

TP (moderate and severe) w&Scause (8 patients; 12.3%, mean =66000/ml). MeainHimaemic
patients (3; 4.6%) was 10.4gm/dl. Splenomegafs significantly higher in group Il than in grolp
(21/65; 32.3%, mean diameter= 14.7 cm, and 25/144t%, mean diameter = 16.8 cm respectively, P
=0.016).

One patient had positive rectal snip for Sdsistniasis for which he received Prazequintal leefor

starting SOC. Some patients had more than one diautiag SOC treatment, particularly those with F4
who had TP and anaemia

Baseline laboratory data in the studied groupsiasve in table (2). All except total bilirubin, ARkhd
HCV RNA PCR, showed statistical difference betwtden2 groups; particularlkLT & PC which were
significantly higher in group | than group Il wifR=0.001 & 0.00%respectivelyTrasaminasewere
mildly elevated (< 2 fold rise) in both groups.

Baseline laboratory findings of patients with TPamg all the studied groups are shown in table 3.
was detected in 60 patients (28.7%). All labseex¢iCV RNA and ALT, showed significant difference
between the two groups. TP in the 2 studied gramipeown in table (4). TP was more in group | 683/



55%). The commonest grade of TP was the mild 08£6@; 75%), particularly in group | (31/33; 93.9%)
On the contrary, severe TP was only present ingftb(3/27; 11.1%) which precluded IFN therapy.

The histopathological examination of group figrats is shown in table (5). The commonest finding
was Al (81/144; 56.3%) for activity and F2 (53/138;,8%) for fibrosis. Six patients (4.2%) recorded
F4who were enrolled for treatment for being compéats, 2 of them (1/3) had TP.

Platelet count along the course of SOC treatrns shown in figure (2).

Influence of fibrosis on TP along the coursdreftment is illustrated in figures (3- a & bJhe
higher the fibrosis stage, the lower the platemint. The severer TP was among patients with F4,
markedly noticed at W16. Among patients with F& &3 who were more frequent in our study, lowest
levels of platelet count were noticed at W16 andrié&pectively.

Influence of splenomegaly on platelet count altrgcourse of treatment is shown in figure (4).
Patients with splenomegaly had lower platelet coliamh patients without splenomegaly. Lowest count
was noticed at W 16.

Platelet count in relation to HCV RNA PCR is showrable (6). It is worth noting that patients who
achieved negative viraemia at W 12 denoting edrblogic response (EVR), 24 &48 denoting end of
treatment response (ETR) wd@5 (72.9%), 90 (62.5%) and 78 (54.1%) respectivelgtelet count did
not show a statistically difference related tovhelogic response.

In this study, 4 cases developed severe TP, nidsem (3/4; 75%) had to stop treatment. The last o
continued on dose reduction of IFN. The first 2esagecorded severe TP preventing following doses
[platelet count=43x10 mn at W4 (baseline platelet count 101%1@nnt and F3), and 35x0 mn?
atw 838 baseline platelet count 219%1tm® and F2) respectively].

The case developed severe TP in addition to positieemia at W 12 (platelet count=50x10
mm®, with baseline platelet count 91xU0mnt and F4). The last case developed severe TP (48x10
mm® at W16, baseline count 119x¥nn? and F3) and continued on modified therapy.

Discussion:

Egypt has the largest burden of HCV infection ia torld, with a 10% prevalence of chronic HCV
infection among persons aged 15-59 years [16]. [BeglyIFN (PEG/IFNs) combined with Ribavirin
(RBV) had become the SOC- treatment in chronic H@V]. TP is a common haematological
complication among patients with HCV related chediver disease (CLD). It has a negative impact on
the evaluation of the disease, mainly in the adedrstages [18JAlso TP is associated with IFN use
and is frequently observed among these patienis [19

This study aimed to evaluate TP in patients whihonic HCV who received SOC therapy and those
who did not, and to assess the mutual influendsotf of platelet count and SOC treatment. Theystud



also addressed the relationship between platelettcand splenomegaly, various laboratory findings,
HCV viraemia and stage of fibrosis.

Two hundred and nine patients with chronic HC¥revincluded in this study. Sixty five patients did
not receive treatment. One hundred forty four pasievith chronic HCV who received SOC treatment,
their mean age 45.5 years and there was male predooe for the fact that most patients who sought
medical advice at Railway Hospital, Cairo were neddged males, being employees, workers and
drivers.

Unfortunately, in group Il, the commonest causenoh candidacy for treatment was the late
presentation (22/59; 37.3%) due to evident PHoisgary to advanced cirrhosis (F4), confirmed Hey t
presence of esophageal and/ or gastric varices.algreed with the fact that there is still a goel of
uncertainty surrounding the treatment of cirrhgbiatients with SOC, as the sustained virological
response (SVR) rates tend to be significantly loy&€), although Marco et al found no significant
differences in treatment response among patierttsamd without esophageal varices (15.5 vs 21.1%; P
= 0.3)[21]. Also, HCV- related decompensated asil should be referred for liver transplantation [
22].

The second cause for non-candidacy for therapy minimal necroiflammation and fibrosis. In
patients with mild liver disease (FO-F1), particlyavith long standing infection, a balance betwées
benefit and risk related to therapy must be stratdg taking into account the perspective of newgsr
and life expectancy of the patient [23|LT has been reported to increase during IFN theamd this
was apparently one major reason why the NIH ConsebBevelopment Conference recommended that
patients with persistently normal serum ALT (PNALIOt be treated with IFINL7].

In this study, moderate and severe TP preaiudamdidacy for SOC therapy constitutéddbstacle,
which was higher in incidence and lower in meanntdban Giannini et al., 20124] ; 12.3% and
66000/ml versus 6.5% and 90.000n° respectively.

Transaminases were significantly higher inugrdéthan group 1l (P =0.001 &0.003 for ALT & AST
respectively). This agreed with Ghany et al whoonemended treatment in elevated ALT [7], as
transaminases are the first biochemical abnormdétected in patients with liver disease, its degk
elevation may correlate with the extent of livgumy but is not of prognostic value [25]

In this study, the incidence of TP in the wehstudied patients was 28.7% (60/209), which ghly
higher in group |, 22.9% (33/144). That figure vedsse to many studies reportpoevalence of 24%
[26-28].

Labs reflecting hepatocyte synthetic functien albumin, bilirubin and PC were significantlykse
in thrombocytopenic patients than those with normbdtelet count. Similarly, hepatic enzymes
reflecting inflammatory process, particularly ASALP and AFP were significantly higher in patients
with TP than those with normal platelet counts. §htiP parallels hepatocyte inflammation and
dysfunction in CHC, which was attributed to the aimpd TPO production secondary to CLD and its
degree of fibrosis [29-31].

On the other hand, there was no significantticriabetween TP and either ALT or HCV viral load,
which was contrary to Olariu et al., 2010[32] wdtfmwed a significant relation with both of them.

Regarding the liver histopathological findingé group | patients, we observed that the higher
incidence of TP in patients with A1 and to a lessdent in A2. On the other hand, TP was higher in
patients with F2 and to a lesser extent in F3. Was different from previous results [29, 32-35]ieth
showed negative correlation between serum TPO deartl degree of liver fibrosis in HCV i.e TP



occur with greater frequency and severity in pasievith stages 3 or 4 fibrosis than in those witdges
0-2, accordingly, platelet count could be a surt@gaarker to predict the stage of fibrosis, paltidy

at F3 and F4 [36] provided that there is no histofyalcohol intake. Thus, patients who fulfill tiees
criteria may not necessarily be candidates forr Iniepsy. Similarly, Adinolfi et al [34] found inverse
relationship between TPO levels and liver fibrosispatients without splenomegaly, platelet couasw
the highest in those with fibrosis stage F1& F2ydoin those with stage F3and the lowest in thosle w
stage F4. This may be explained by several paateesults were biased by the selection of theeptti
in which inflammatory grades were commonly Aland(£#2.5% and 36.4% respectivelggcording to
EASL CPGs, treatment should be initiated in pasievith advanced cirrhosis (METAVIR score F3-F4),
and strongly considered in patients with moderds$is (F2), b) TPO serum levels were correlated t
fibrosis plus necrosis but not to the degree damfatory activity [29], and c) relative small sdep
size in each group, most evident in F4 cases iclwhP were found in only 1/3 of them (2/6 patients)

IFN is one of the drugs inducing TP due to borarow suppression or platelet aggregaf®r, or
TPO suppression of its production or its secref®8]. Regarding its effect on platelet count imsth
study, platelet count was affected mainly affédase reaching lowest level at W8 then increasaihag
till W20 (but still lower than pre treatment leveteen decreased at W24 again and reached lowelslev
at W48. This partially agreed with Fried et aD02[39] who showed that with PEG/IFN, the platelet
count decreased gradually over 8 weeks, stabilithiegeafter and returning to baseline values within
weeks of stopping therapyeck-Radosavljevic and colleagues, 18 demonstrated that the platelet
count decreased by nearly 28% in subjects treaittdatleast one dose of standard IFN and PEG IFN.
IFN-alpha treatment may also.

Studying the influence of fibrosis on platelet coatong the therapy, TP was worst in those having
F4, and nadir was recorded at W16éshin et al., 2013 [9] showed that fibrosis stagd platelet count
at weeks 2 and 4 were independent predictors ofpK0.001 and 0.005, respectively), regardless the
IFN type (p=0.79).

As for the influence of splenomegaly on plateleunt along SOC in this study, platelet count was
lower in patients with splenomegaly and this isgreement with many studies [34, 40-41] which state
the inverse correlation between splenic size aatkf@dt count in patients with HCV. Adding the effec
of IFN treatment, lowest platelet count was obselivepatients with splenomegaly at W16.

In this study we found no relation between HRVA viral load and TP either in untreated or in
treated patients. That was contrary to Olariu et 2010[32] who found a significant correlation
between platelet count and viral load.

Eltrombopag, a TPO mimetic agent, became progisi HCV related TP and could be used prior to
and during SOC therapy, thus decreasing the dosetien and increasing the SVR, as concluded in an
Egyptian study[42].

In the current study, along the course of SO€agks developed severe TP and required IFN steppag
and /or dose modification (4/144; 2.8%), only liguat continued on IFN dose reduction. This was
slightly lower than that reported Benou et al., 2005 [43]who stated that 4-6% ofgdsi receiving
SOC experienced TP with platelet counts falling olael50,000 requiring dose reduction or
discontinuation of treatment. And also SulkowsKiQ2[44] stated that TP, either pre-existed prigioto
complicated PEG-IFN, lead to dose modification @94lof cases and discontinuation in 2% of cases.
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Regarding the response to treatment in thisystafR and ETR were reported in 72.9% and 54.2%
respectively. These were slightly lower than tregtarted byEl Raziky et al., 2013[45] (89.1% and
64.1% respectively) and Taha et al., 2010 [46hWTR 72.9%.

Conclusion: TP is a common complication among HCV patientsanodg its SOC therapy, particularly
influenced significantly by splenomegaly and adwehfibrosis.

Acknowledgment: We would like to express our deep gratitude toRayl Hospital, for their generous
cooperation, alsoDr. Dalia Omran, the associate professor aBd. Tamer Elbaz and Dr. Hany
Shehab, lecturers of Endemic Medicine and Hepatogatroetdgy, Faculty of Medicine, Cairo
University for their support in patients’ enrollmteand drafting of the manuscript.

References:

[1] Sakuraya M, Murakami H, Uchiumi H, Hatsumi Akiba T, Yokohama A et al. Steroid-refractory
chronic idiopathic thrombocytopenic purpura asgedavith hepatitis C virus infection. Eur J
Haematol. 2002; 68:49-53.

[2] Kaushansky K. Thrombopoietin. N Engl J Me@98; 339:746—754.

[3] Stasi R, Chia LW, Kalkur P, Lowe R, Shan MS. Pathobiology and Treatment of Hepatitis
Virus-Related Thrombocytopenia. Mediterr J Heméitéct Dis. 2009; 1(3): e2009023.

[4] Aster RH. Pooling of platelets in the spleesie in the pathogenesis of “hypersplenic”
thrombocytopenia. J Clin Invest. 1966 ; 45:645-657.

[5] Hamaia S, Li C, Allain JP. The dynamics of hejeC virus binding to platelets and 2 mononuclea
cell lines. Blood. 2001; 98: 2293-2300.

[6] De Almeida AJ, Campos-de-Magalha™es M, de Mdiarcal OP, Brandao-Mello CE, Okawa MY,
de Oliveira RV et al. Hepatitis C virus associathdombocytopenia: a controlled prospective,
virological study. Ann Hematol. 2004; 83: 434—440.

[7] Garcia-Suarez J, Burgaleta C, Hernanz N, &lraF, Tobaruela P, Alvarez-Mon M. HCV-
associated thrombocytopenia: clinical charactessand platelet response after recombinant alpha2b-
interferon therapy. Br J Haematol. 2000; 110:98-103

[8] Bashour FN, Teran JC, Mullen KD. Prevalen€@eripheral blood cytopenias (hypersplenism) in
patients with nonalcoholic chronic liver diseasen A Gastroenterol. 2000; 95: 2936—2939.

[9] Lashin AH, Shaheen YA, Metwally MA, El-Feky HMJegab MF, Abbas SM et al. Incidence and
predictors of hematological side effects in chroR€V Egyptian patients treated with Pegylated
interferon and ribavirinindian J Gastroenterol. 2013; 32(5): 316-23.

[10] Ghany MG, Strader DB, Thomas DL, and Seeff LBASLD Practice Guidelines.
Diagnosis, Management, and Treatment of Hepatit&rCUpdate. Hepatol. April 2009; 49 (4): 1335-
1374.



[11] Cheng CK, Chan J, Cembrowski GS, and vareAdslft OW. Complete blood count reference
interval diagrams derived from NHANES llI: stratifition by age, sex, and rat@ab Hematol. 200410
(1):42-53.

[12] Pugh RN, Murray-Lyon IM, Dawson JL, PietraMiC, Williams R. Transection of the oesophagus
for bleeding oesophageal varices. Br J Surg 197@4&3649

[13] Tamayo SG, Rickman LS, Mathews WC, Fuller8®, Bartok AE, Warner JT, et al. Examiner
dependence on physical diagnostic tests for thectdeh of splenomegaly: a prospective study with
multiple observers. J Gen Intern Med. 1993 Feb):80275.

[14] Bedossa P, and Poynard T. The METAVIR coapee study group. An algorithm for the grading
of activity in chronic hepatitis Gdepatolo. 1996; 24:289-293.

[15] Garcia-Tsao G, Sanyal AJ, Grace ND and CsveyAASLD Practice Guidelines . Prevention and
management of gastroesophageal varices and vahiesadrrhage in cirrhosis. Hepatol 2007; 46 (3):
922-938, DOI: 10.1002/hep.21907

[16] El-Zanaty F, and Way A. Egypt demographic dweclth survey 2008. Cairo, Egypt: Ministry of
Health.

[17] National Institutes of Health Consensus Depgient Conference Statement. Management of
hepatitis C. Hepatol. June 10-12, 2002; 36: 3-20.

[18] Peck-Radosavljevic M. Thrombocytopenia irelivlisease. Can J Gastroenterol. 2000; 14 (Suppl.
D): 60—66.

[19] Fried MW, Shiffman ML, Reddy KR, Smith C, Mao G, Gon Cales Fl Jr. et al. Peginterferon
alfa -2a plus ribavirin for chronic hepatitis Cugrinfection. N Engl J Med. 2002; 347(13): 975-82.

[20] EASL. Clinical Practice Guidelines: Managementhepatitis C virus infection. J Hepatol. 2011
Aug; 55(2):245-64. doi: 10.1016/j.jhep.2011.02.02Bub 2011 Mar 1.

[21] Marco VD, Almasio P, De lisi S, et al. Thdesdt of antiviral therapy on clinical outcome of MC
cirrhosis with portal hypertension: a prospectiobart study. 57 AASLD. Boston, MA.October 27-
31, 2006; Abstract 719.

[22] McCaughan GW, Omata M, Amarapurkar D, BowdenC&8ow WC, Chutaputti A et al. Asian
Pacific Association for the study of liver diseag@$ASL) consensus statement on the diagnosis,
management and treatment of hepatitis C virus iidiec] Gastroenterol Hepatol. 2007; 22: 615-33



[23] Bruno S, Shiffman MI, Roberts SK, Gane EJ, Baxjer D, Mercellin P. Efficacy and safety of
peginterferon alfa-2a plus ribavirin in hepatitis gatients with advanced fibrosis and cirrhosis.
Hepatology. 2010; 51(2): 383-97.

[24] Gianini EG, Marenco S, Fazio V, Pieri G, SawarV, Picciotto A et al. Peripheral blood cytopeni
limiting initiation of treatment in chronic hepasitC patients otherwise eligible for antiviral thpy.
Liver int. aug. 2012; 32(7): 1113-9.

[25] Mosele RH. Evaluation of abnormal liver furmstitestMed Clin N. Am.1996; 80: 887-906

[26] Rajan SK, Espina BM, Liebman HA. Hepatitis @ug-related thrombocytopenia: clinical and
laboratory characteristics compared with chronienume thrombocytopenic purpura. Br J Haematol.
2005; 129: 818-824.

[27] Dimitroulis D, Valsami S, Stamopoulos P, andufaklis G. Immunological HCV-Associated
Thrombocytopenia: Short Review. Clini and Developmunol. 2012 (2012), Article ID 378653, 5
pages

[28] Pockros PJ, Duchini A, McMillan R, Nyberg LMMcHutchison J, Viernes E. Immune
thrombocytopenic purpura in patients with chronepétitis C virus infection. Am J Gastroenterol.
2002; 97:2040-2045.

[29] Giannini E, Borro P, Botta F, Risso D, RomagnolFBsoli A et al. Serum thrombopoietin levels
are linked to liver function in untreated patiewith hepatitis C virus-related chronic hepatitis. J
Hepatol. 2002; 37: 572-7.

[30] Peck-Radosavljevic. Hypersplenism. Euro | GastehiHepatol. 2001; 13: 317-323.

[31] Okubo M, Shiota G, Kawasaki H. Thrombopoitinserum and liver tissue in patients with chronic
viral hepatitis and hepatocellular carcinoma. @a. 2000; 99: 207-214.

[32] Olariu M, Olariu C, Olteanu D. Thrombocytopeniadhronic hepatitis C. J Gastrointestin Liver
Dis. 2010; 19 (4): 381-385.

[33] Kawasaki T, Takeshita A, Souda K, Kobayashi Y, Kima M and Suzuki F et al. Serum
thrombopoietin levels in patients with chronic higggand liver cirrhosis. Am J Gastroenterol. 1999
94:1918-1922.

[34] Adinolfi LE, Giordano MG, Andreana A, Tripodi M-RJtili R, Cesaro G, et al. Hepatic fibrosis
plays a central role in the pathogenesis of thraytmpenia in patients with chronic viral hepatits. J
Haematol. 2001; 113: 590-595.

[35] Kobeisy MA, Morsy KH, Galal M, Sayed SK, Ashmga MM, Mohammad FM et al. Clinical
significance of elevated alpha-foetoprotein (AFMP) patients with chronic hepatitis C without
hepatocellular carcinoma in upper EGYPT. rab J®asterol. 2012; 13 (2):49-53.



[36] Khokhar N. Serum Aminotransferase levels atadgtet count as predictive factor of fibrosis and
cirrhosis in patients with chronic hepatitis C ictien. JPMA. 2003; 53:101.

[37] Wazny LD, Ariano RE. Evaluation and managemehudrug-induced thrombocytopenia in the
actually ill patient. Pharmacotherapy. 2000; 20:297 .

[38] Peck-Radosavljevic M, Wichlas M, Pidlich J,n5iP, Meng G, Zacheri J et al. Blunted
thrombopoietin response to interferon alfa-indut@@mbocytopenia during treatment for hepatitis C.
Hepatology. 1998; 28:1424-1429.

[39] Fried MW, Shiffman ML, Reddy KR, Smith C, Mans G, Goncales Fl Jr et al . Peginterferon alfa
-2a plus ribavirin for chronic hepatitis C virugention. N Engl J Med. 2002; 347:975-82.

[40] Aoki Y, Hirai K, Tanikawa K. Mechanism of thmtbocytopenia in liver cirrhosis: kinetics of
indium-111 tropolone labelled platelets. Eur J Ndeld. 1993; 20:123-129.

[41] Abd EI-Rahman M, Fouad R, Kamal S. Serumitiivopoietin level in patients with chronic liver
disease. 2002; 126-135.

[42] Atef Y. The impact of eltrombopag in thrombdagenia in patients with chronic hepatitis C. MSc
thesis tropical medicine, Cairo University. 2012.

[43] Renou C, Rosenthal E, Cohen P, et al. Incidentlerombocytopenia in patients with hepatitis C
virus infection receiving inteferon therapy. A ppective multicenter study of 321 patients.
Hepatology. 2005; 79(13):32-42.

[44] Sulkowski MS. Management of the hematologimptications of hepatitis C therapy. Clin Liver
Dis. 2005; 9: 601-616.

[45] El Raziky M, Fathalah WF, El-akel WA Salama Bsmat G, Mabrouk M, et al. The effect of
peginterferon Alpha-2a vs. Peginterferon Alpha-Bbtrieatment of Naive chronic HCV genotype-4
patients: A Single center Egyptian study. Hepat n2913; 13(5): e10069.

[46] Taha AA, ElI-Ray A, EI-Ghannam M and Mounir BEfficacy and safety of a novel pegylated
interferon alpha-2a in Egyptian patients with ggpet4 chronic hepatitis C. can | gastroenterol.0201
24(10): 597-602.



Table (1): Demographic features of the studied grqus.

Characteristic Group | Group I Total P value
(n=144) (n=65)
Age in years 455+7.0 45.4+10.0 45.5+8.2 | 0.59
(Meanz SD)
Gender Male 140 (97.2) 50 (76.9) 190
n(%) [Female |4  (2.8) 15 (23.1) 19 0.06
Table (2): The baseline laboratory data of the stuiéd groups
Laboratory result _ _
Mean £ SD Group | (n=144) | Group Il (n=65) P value
Total Bilirubin 0.83+0.31
+
0.1-1.2 mg/dl 1.04+1.03 0.522
ALT 81.2+54.0
+
Up to 40 IU/L 49.4 +29.9 0.00L
AST 68.4+41.2
+
Up to 40 IU/L 55.4+41.8 0.003
ALP 84.8+26.1
+
(30-120 1U/L) 109.6 £ 64.7 0.017
Albumin 41+0.3 3.8+0.6 0.010
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3.5-5.2 g/dl
PC (%) 96.6 +7.0
20-100% 86.8 +17.4 0.004
Hb 14.3+1.2

+
(14-16 g/dl) 13.3+ 1.7 0.001
WBCs x1C/mm?® 6.6 +2.1

+
(4-11) 5.5+ 2.3 0.001
Platelets Count 0.004
+ +

(150-440) x 16/mn? 192+ 56 170£73
AFP 9.9 +20.7

+
(0-8.1 ng/mi) 22.3+59.1 0.473
HCV RNA PCR 987.219 1.624.112
IU/mL + 2569.013 |+ 2.910.533 0.366

ALT: Alanine aminotransferase, ASTspartate aminotransferse, ALP: Alkaline phosphatase
PC: Prothrombin concentration, Hb: iaglobin, WBC: White blood cells, AFP: Alpha fetopgin,
HCV RNA PCR: Hepatitis C virus ribonucleicidhdetection by polymerase chain reaction test.

Table ( 3): Baseline laboratory data in patients vth TP and those without

Laboratory parameter Patients with TP| Patients withouy P
In both groups TP value
(n=60) (n=149)
Serum albumin 3.5-5.2 g/dl 3.8+0.6 41+035 |0.01
AST Up to 40 IU/L 76.9+454 59.3 +39.1 |0.001
ALT Up to 40 IU/L 80.8 £55.3 67.5 +47.3 |0.08
Bilirubin 0.1-1.2 mg/dl 1.12 +1.06 0.8+0.3 |0.001
WBCs (4-11x 10°/ mn?) 6.0+2.3 6.7+2.1 [0.045
PC % (70-100%) 88.2+17 95.7 £9 0.001
ALP 30-120 IU/L 112.4 + 65.2 84.5+27.1 |0.008
AFP 0-8.1ng/mL 31.6% 66.2 6.5 6.1 0.002
HCV RNA PCR x 10° lU/mL 1.194 + 200 1.180 + 2.926 |0.38
Table (4): TP in the studied groups
TP Group | Group Il P
(n=60/209; 28.7%) (n=33/144; 22.9%) | n=27/65; 41.5%)| Value
Absolute figure 124.8 £16.2 99.7 £36.3 0.008
Mean +SD  x18mn?
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Grading Mild 31 (93.9%) 14 (51.9%)
N (%) 126.8+143.3 128.1+179.7
and its mean value tSDModerate | 2 (6.1%) 10 (37%) 0.001
x 10°/ mn? 92.5+21.2 79.3t 14.5
Severe 0 3 (11.1%)
35+95.4
Table (5): Histopathological examination of group |
Histopathology TP Total
N (%) (n=33) (n=144)
Histological | Al 16 (48.5%) |81 (56.3%)
Activity index [a2 14 (42.4%) |52 (36.1%)
(HAI) A3 |3 (91%) |11 (7.6%)
F1 9 (27.3%) |52 (36.1%)
Fibrosis F2 12 (36.4%) |53 (36.8%)
F3 10 (30.3%) |33 (22.9%)
F4 2 (6.1%) 6 (4.2%)

Table (6): Platelet count in relation to HCV RNAat W12, W24 and W 48

Week of Platelet count P value
therapy (Mean £ SD) X 1& mn?
-ve PCk +ve PCR
w12 193.3: 55.5 183.3+£61.3 0.4
W 24 195.0+ 56.4 207.% 51.4 0.31
W 48 180.8+ 63.4 169.2+ 65.1 0.28
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