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CUVINTE CHEIE: hepatita cronica virald C, anemia, eritropoietina sericd, prohepcidina serica

Teza abordeaza un subiect, mai precis doud subiecte de mare actualitate si in acelasi timp
putin studiate pana in prezent: implicatiile sintezei endogene de eritropoietina asupra anemiei din
cursul terapiei antivirale combinate §i asupra raspunsului viral la pacientii cu hepatitd cronica
virala C, respectiv implicatiile prohepcidinei serice asupra evolutiei hepatopatiei §i asupra
raspunsului viral la acesti pacienti.

Partea generald a tezei ilustreazd o prezentare de ansamblu a anumitor aspecte de ordin
teoretic despre hepatita cronica virala C si anemia multifactoriald determinatad atat de boala de
fond cat si de terapia antivirala. Totodatd, se mentioneaza putinele studii care fac referire la
sinteza inadecvata a eritropoietinei serice si mai ales la evolufia acesteia pe parcursul terapiei
antivirale, si referintele din literatura despre sinteza prohepcidinei serice 1n hepatita cronica
virala.

In partea speciali, s-a realizat o cercetare clinici prospectivd, longitudinald si
observationald. Esantioanele au fost constituite dupa modelul caz-martor: 82 pacienti cu hepatita
cronicd virala C, 36 pacienti cu hepatitd cronica virala B si 33 de voluntari sanatosi.

Majoritatea pacientilor cu hepatita cronica virala C au fost femei, cu varsta cuprinsd Intre
50-59 ani, cu viremie inaltd > 600000 Ul/ml si hepatopatie avansata (F3), cu transaminaze
moderat crescute de 2-5x mai mari decat valorile normale. Caracteristicile generale a majoritatii
pacientilor cu hepatita cronicd virald B au fost: barbati tineri, cu varsta cuprinsd intre 30-49 ani,

cu viremie inalta > 1000000 copii/ml, infectati cu tulpina sdlbatica a virusului hepatitic B, cu



activitate necroinflamatoare moderata (A7) si transaminaze moderat crescute de 2-5x mai mari
decét valoarea normala.

S-au urmarit doua directii de studiu: 1. Evaluarea nivelelor serice ale eritropoietinei, ca
indicator al anemiei secundare tratamentului antiviral format din pegilatinterferon si ribavirina si
ca posibil factor predictiv al raspunsului viral; si 2. Evaluarea prohepcidinei serice, un
prohormon implicat in homeostazia fierului, ca factor predictiv pentru evolutia bolii si raspunsul
la tratamentul antiviral. Originalitatea cercetdrii derivd din raritatea, la momentul actual, a
studiilor complexe asupra implicatiilor eritropoietinei serice si a prohepcidinei serice in evolutia

hepatitei cronice virale C si a raspunsului la tratament.

Subiectii au fost urmadriti timp de 72 de saptdmani de la momentul initierii terapiei
antivirale, inregistrandu-se numeroase variabile clinice si paraclinice. Rezultatele obtinute au fost
supuse unei riguroase analize statistice, explicate pe larg in tezd. Pentru analiza diferentelor intre
variabilele calitative s-a utilizat testul y2. S-a verificat normalitatea distributiei variabilelor
numerice continue utilizand testul Kolmogorov-Smirnov. Diferentele intre mediile variabilelor
cantitative continue s-au evaluat cu ajutorul testului Student, iar pentru variabilele cu distributie
care nu respecta conditia de normalitate au fost utilizate teste neparametrice (Mann-Whitney U),
respectiv. ANOVA (in cazul prezentei mai multor categorii). Testul Kruskal-Wallis One Way
Analysis of Variance on Ranks s-a utilizat pentru compararea variabilelor in timp. Regresia
logistica a fost utilizata pentru identificarea factorilor de predictie independenti pentru anemie,
respectiv raspuns viral. A fost utilizata aria de sub curba (AUROC) pentru a studia capacitatea
unor variabile de a discerne intre subiectii cu sau fara anemie. Pentru a analiza corelatii Intre
variabile cu distributie normala, respectiv nonnormala am utilizat testul Pearson, respectiv testul
Spearman. Am utilizat regresia lineard pentru a caracteriza relatia dintre doud variabile

numerice. O valoare a lui p < 0.05 a fost considerata semnificativa din punct de vedere statistic.

Din concluziile tezei se desprind cateva rezultate: anemia este un efect advers frecvent
intalnit la pacientii cu hepatita cronicd virala C pe perioada tratamentului antiviral cu
pegilatinterferon alfa-2a sau alfa-2b si ribavirind: 92.68% dintre pacientii cu hepatita cronica
virala C au prezentat o scadere a valorilor hemoglobinei in primele 12 sdptamani de terapie,
reducerea valorilor hemoglobinei fiind >2.5 g/dl la mai mult de jumdtate dintre bolnavi

(51.21%). Anemia este moderata sau usoard, rareori severd. Scaderea maxima a concentratiei



hemoglobinei s-a inregistrat in primele 2 sdptamani de terapie, valoarea cea mai mica a
hemoglobinei la bolnavii cu hepatita cronica virala C a fost atinsa la 12 saptdmani de terapie.
Scaderea hemoglobinei intre momentul initial si 2 sdptdmadni de terapie antivirala este
dependenta de valoarea initiala a TGP si a viremiei (ARN-HVC) de la 12 sdptamani la pacientii
cu hepatita cronicad virald C. Scaderea hemoglobinei Intre momentul initial si 12 saptamani de
terapie antivirala este dependenta de valoarea viremiei initiale (ARN-VHC), de variatia acesteia
intre 0-12 saptamani si de varsta. Varsta pacientilor este factor predictiv independent pentru
anemia usoard de la 72 saptamani la subiectii cu hepatitd cronica virala C tratati antiviral timp de

48 de saptamani.

Teza cuprinde cateva observatii cu impact in practica clinicd de urmarire a pacientilor cu
hepatitd cronica virald C: valorile pretratament ale eritropoietinei serice sunt predictive pentru
aparitia anemiei iatrogene la 12 sdptamani de terapie, precum $i pentru severitatea acesteia. S-au
decelat si alti factori predictivi ai anemiei din cursul terapiei antivirale precum: varsta, viremia
initiala si feritina initiala. Eritropoietina sericd initiald, valoarea ei de la 12 saptamani sau
variatia acesteia intre 0-12 de saptdmani nu sunt factori predictivi independenti pentru anemia
usoara de la 72 de saptaméni la pacientii cu hepatitd cronicd virala C tratati antiviral cu
pegilatinterferon si ribavirind timp de 48 de sdptamani. Eritropoietina sericd initiala nu este
factor predictiv independent nici pentru raspunsul viral precoce sau sutinut la pacientii cu
hepatitd cronica virala C. De asemenea, eritropoietina serica de la 12 saptamani de terapie
antivirald si variatia ei intre 0-12 saptamani nu sunt factori predictivi independenti pentru
raspunsul viral sustinut.

O alta observatie se refera la faptul cad sinteza eritropoietinei serice este inadecvatd la
pacientii cu hepatitd cronica virald C fata de cei cu hepatitd cronicd virald B si lotul control
format din voluntari sanatosi si nu depinde de stadiul si gradul bolii hepatice la pacientii cu
hepatitda cronica virala C si B. Rezultatele obtinute sustin implicarea virusului hepatitic C in

mecanismul de sinteza al eritropoietinei In hepatita cronica virala C.

De asemenea, rezultatele cercetdrii aratd ca nivelul initial al prohepcidinei serice este
semnificativ mai scazut la pacientii cu hepatitd cronica virala C fata de cei cu hepatitd cronica
virala B sau sandtosi, insa tratamentul antiviral eficient Tmbundtateste sinteza prohepcidinei.

Prohepcidina serica initiald nu este factor predictiv independent pentru raspunsul viral precoce



sau sutinut la pacientii cu hepatitd cronica virala C. Prohepcidina sericd de la 12 saptamani de
terapie antivirald nu este factor predictiv independent pentru raspunsul viral sustinut.
Prohepcidina serica se coreleaza cu fibroza in ambele etiologii ale hepatitei cronice virale
(corelatie pozitiva in etiologia virala C si negativd In etiologia virala B), astfel ar putea fi un
marker serologic al progresiei bolii hepatice. Variatia prohepcidinei serice intre 0-12 sdptamani,
respectiv 0-72 sdptaméni pe parcursul terapiei antivirale in hepatita cronica virald C este
independenta de stadiul bolii hepatice, evolutia transaminazelor si evolutia markerilor de

incarcare cu fier (sideremie, feritind).

Rezultatele obtinute pledeaza pentru importanta eritropoiezei si a homeostaziei fierului
pentru succesul terapiei antivirale si pentru evolutia bolii hepatice, la persoanele cu hepatita
cronica virala C.

Teza cuprinde 173 pagini, fiind ilustrata cu 48 de grafice si 39 de tabele.

Bibliografia cuprinde 264 de titluri bibliografice semnificative pentru tema datd si
preluatd din publicatii recente. Teza cuprinde 3 lucrari stiintifice anexate avand tema din

tematica tezei.
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This thesis takes on a subject, or shall we say in fact two subjects, which are highly
topical and in the same time very little studied until now: the implications of erythropoietin
endogenous synthesis on anemia during combined antiviral therapy and on the viral response in
patients with chronic hepatitis C and the implications of serum prohepcidin on the evolution of
liver disease and viral response in these patients.

The general part of this thesis presents an overview of certain theoretical aspects on
chronic hepatitis C and the multifactorial anemia caused both by the illness, as well as by the
antiviral therapy. Furthermore, one mentions the few studies on the inadequate synthesis of
serum erythropoietin and especially its evolution during antiviral therapy, as well as the literature
reference on serum prohepcidin synthesis in chronic hepatitis.

In the special part, one carried out a prospective, longitudinal and observational clinical
research. The lots were formed following the case-witness model: 82 patients with chronic

hepatitis C, 36 patients with chronic hepatitis B and 33 healthy volunteers.



Most patients with chronic hepatitis C were females, aged between 50-59 yo, with high
viremia > 600000 Ul/ml and advanced liver disease (F3), with moderately high transaminases, 2-
5x higher than the normal value. The general characteristics of most patients with chronic
hepatitis B were: young males, aged between 30-49 years old, with high viremia > 1000000
Ul/ml, infected with the wild type of hepatitis virus B, with moderate necroinflammatory activity
(A7) and moderately high transaminases, 2-5x higher than the normal value.

Two directions of study were followed:

1. The assessment of serum levels of erythropoietin, as indicator of anemia secondary to
antiviral treatment, which consisted of pegilatinterferon and ribavirin, as well as a possible

predictive factor of viral response;

2. The assessment of serum prohepcidin, a pro-hormone involved in iron homeostasis, as
predictive factor for the evolution of illness and the response to antiviral treatment. The
originality of the research derives from the rarity, at this time, of complex studies on the
implications of serum erythropoietin and serum prohepcidin in the evolution of chronic

hepatitis C and the response to treatment.

The subjects were monitored for 72 weeks from the beginning of the antiviral therapy, by
recording numerous clinical and paraclinical variables. The obtained results were put through a
rigorous statistical analysis, explained in detail in this thesis paper. In order to analyze the
differences between qualitative variables, one used the y2 test. The normality of continuous
numerical variables distribution was verified using the Kolmogorov-Smirnov test. The
differences between the averages of continuous quantitative variables were assessed using the
Student test while, for those variables whose distribution didn't obey the condition of normality,
non-parametric tests (Mann-Whitney U), respectively ANOV A (where several categories were
present) were used. The Kruskal-Wallis One Way Analysis of Variance on Ranks test was used
to compare variables in time. Logistic regression was used to identify the independent prediction
factors for anemia, respectively viral response. The area under a curve (AUROC) was used to
study the capacity of some variables to discern between individuals with and without anemia. In
order to analyze the correlations between the variables with normal distribution and those with

abnormal one, the Pearson test, respectively the Spearman test were used. Linear regression was



used to characterize the relation between two numeric variables. A p < 0.05 value was
considered statistically significant.

Several results can be drawn from the thesis results: anemia is a frequently encountered
side effect in patients with  chronic hepatitis C, during the antiviral treatment with
pegilatinterferon alfa-2a or alfa-2b and ribavirin: 92.68% of patients with chronic hepatitis C
showed a decrease of Hb values in the first 12 weeks of therapy, the decrease of Hb values being
>2.5 g/dl in more than half of the patients (51,21%). The anemia is moderate or mild, rarely
severe. The maximum decrease of Hb concentration was recorded in the first 2 weeks of therapy,
the lowest Hb value in patients with chronic hepatitis C was reached after 12 weeks of therapy.
The Hb decrease between the initial moment and 12 weeks into antiviral therapy depends on the
initial value of TGP and viremia (ARN-HVC) into 12 weeks, in patients with chronic hepatitis C.
The Hb decrease between the initial moment and 12 weeks into antiviral therapy depends on the
value of initial viremia (ARN-HVC), on its variation between weeks 0-12, as well as on age. The
age of patients is an independent predictive factor for mild anemia 72 weeks after the therapy

start, in patients with chronic hepatitis C treated with antiviral treatment for 48 weeks.

The thesis contains a few observations with impact on the clinical practice of monitoring
patients with  chronic hepatitis C. The pre-treatment values of serum erythropoietin are
predictive for the onset of iatrogenic anemia 12 weeks into therapy, as well as for its severity.
Other predictive factors of anemia during antiviral therapy were detected, such as: age, initial
viremia and initial ferritin. The initial serum erythropoietin, its value 12 weeks into therapy or its
variation between 0-12 weeks are not independent predictive factors for mild anemia after 72
weeks, in patients with chronic hepatitis C treated with pegilatinterferon and ribavirin for 48
weeks. Initial serum erythropoietin is not an independent predictive factor for early or sustained
viral response in patients with chronic hepatitis C either. Also, serum erythropoietin 12 weeks
into antiviral therapy and its variation between 0-12 weeks are not independent predictive factors
for sustained viral response.

Another observation refers to the fact that serum erythropoietin synthesis is inadequate in
patients with chronic hepatitis C in comparison to those with chronic hepatitis B and the control
lot of healthy volunteers and it doesn’t depend on the degree of the liver disease in patients with
chronic hepatitis C and chronic hepatitis B. The obtained results sustain the involvement of

hepatitis virus C in the synthesis mechanism of erythropoietin in chronic hepatitis C.



Also, the research results show that the initial level of serum prohepcidin is significantly
lower in patients with chronic hepatitis C in comparison to those with chronic hepatitis B or to
healthy ones, but also that efficient antiviral treatment improves the synthesis of prohepcidin.
Initial serum prohepcidin is not an independent predictive factor for early or sustained viral
response in patients with chronic hepatitis C. Serum prohepcidin 12 weeks into antiviral therapy
is not an independent predictive factor for sustained viral response. Serum prohepcidin is
correlated with fibrosis in both etiologies of chronic hepatitis (positive correlation in chronic
hepatitis C and negative in chronic hepatitis B), therefore it could be a serological marker in the
progression of liver disease. The serum prohepcidin variation between 0-12 weeks, respectively
0-72 weeks during antiviral therapy in chronic hepatitis C is independent from the liver disease

stage, the evolution of transaminases and iron loading markers (serum iron, ferritin).

The obtained results advocate the importance of erythropoiesis and iron homeostasis for
the success of antiviral therapy and for the evolution of liver disease in patients with chronic
hepatitis C.

The thesis paper contains 173 pages, illustrated with 48 charts and 39 tables.

The bibliography contains 264 titles of significance for the given topic and it is taken

from recent publications. Annexed there are 3 scientific papers on the topic of the thesis paper.
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