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Abstract

Introduction: Haematological manifestations are among the most common extrahepatic
manifestations of hepatitis C virus infection with an established association, such as mixed
cryoglobulinemia and lymphoproliferative disorders. However, the relationship between HCV
infection and myelogenous disorders is still controversial.

Case presentation: We report a case of a 40-year-old man, an active smoker with a previous
history of alcoholism and drug abuse (abstinence for 6 years), presenting a chronic hepatitis C
infection with liver cirrhosis and concomitant pancytopenia due to myelodysplastic neoplasm
with low bone marrow blasts (according to 2023 WHO classification), absent genetic
mutations and no of history of exposure to occupational risk factors. He was treated with
direct-acting antiviral therapy (Sofosbuvir + Daclatasvir for 24 weeks) and blood
transfusions, and a follow-up period of 24 months obtained a sustained virological response
and resolution of the hematological manifestations.

Conclusion: Several authors reported a concomitant myelodysplastic neoplasm in chronic
hepatitis C infection. However, the causality effect relation and its risk factors are yet to be
established. Nevertheless, antiviral treatment might resolve the myelodysplastic neoplasm, as
reported in our case.
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Introduction

Two-thirds of chronically infected hepatitis C virus (HCV) patients present with several
extrahepatic manifestations !l. Hematological manifestations are among the most common
manifestations, some of which are frequent and have a documented association with HCV,
such as cryoglobulinemia and lymphoproliferative disorders ['"7l. However, the association
between HCV infection and myelogenous disorders is not yet well established 13-4,

Case report

A 40-year-old man, a smoker (23 pack-years) with a previous history of intravenous drug
abuse, intermittent alcohol consumption at an average of twice /year, and unprotected sex
(abstinence since 2016), who had a positive HCV serology following a premarital assessment
in 2019 with no reported history of familial hepatic and hematological diseases.

In May 2022, the patient was presented with asthenia, pallor, jaundice, and abdominal pain.
Blood analysis revealed aspartate aminotransferase (AST): 3xN, alanine aminotransferase
(ALT): 2xN, mixed hyperbilirubinemia at 26 mg/dl, alkaline phosphatase at 157 Ul/l, gamma-
glutamyl transferase at SSUI/L, serum albumin and prothrombin time at 40 g/l and 80%
respectively, and an average glycaemic and lipidic profiles. He also had a positive HCV
serology and a viral load of 1900000 Ul/ml with negative HIV and HBV serology tests. On
the other hand, he had normal copper and ceruloplasmin serum levels and a negative
autoimmune panel test (anti-nuclear, anti-liver-kidney microsomal, anti-smooth-muscle, and
anti-mitochondrial antibodies). Ultrasonographic and endoscopic evaluation revealed a
dysmorphic liver, a homogenous splenomegaly at 16cm, a dilated portal vein at 17 mm, and
absent esophageal and/or gastric varices. Hepatic elasticity was at 25 kPa. The patient was
diagnosed with liver cirrhosis, classified as Child-Pugh A6 (MELD 9), due to HCV chronic
infection.
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The patient also presented concomitant pancytopenia with non-regenerative macrocytic
anemia (hemoglobin: 5.3 g/dl, white blood cells: 2700 /ml, platelets: 42000 /ml, reticulocyte
counts: 95000/ml, mean corpuscular volume: 103 fl). Blood analysis revealed lactate
dehydrogenase (LDH): 4xN, LDH/AST > 30, low haptoglobin with a negative Coombs test,
and absent irregular agglutinins and cryoglobulins. The thyroid stimulating hormone (TSH),
vitamin B12, and B9 levels were normal. Paroxysmal nocturnal hemoglobinuria diagnosis
was negative through routine flow cytometry and urinary sediment analysis. Ferritinemia
(measured after three blood transfusions) was at 600 ng/ml and had a saturation coefficient of
36%. Peripheral blood smear showing anisocytosis, leukopenia, and disperse platelets. Bone
marrow (BM) aspiration and biopsy showed hypercellularity with morphological dysplastic
changes affecting > 10% cells of all lines (dystrophic erythrocytes, megaloblasts, sideroblasts,
dysgranulopoiesis, increased monocyte and megakaryocyte counts), absent blasts, slight
reticulin densification and no evidence of malignant cellular infiltration. Genetic analysis
showed no evidence of gene mutation. The patient was diagnosed as morphologically defined
myelodysplastic syndrome (MDS) with low blasts according to the 2023 WHO classification
criteria, at an intermediate estimated Revised International Prognostic Scoring System risk
(IPSS-R) and an intermediate comorbidity risk 8- with no familial similar cases, absent
current history of exposure to alcoholism, toxic drugs or occupational risk factors and genetic
mutations.

The patient was started exclusively on Sofosbuvir/Daclatasvir in September 2022 for 24
weeks and blood transfusions at an average rate of 2/month for 15 months. Due to
hyperferritinemia at 2000 ng/ml, deferasirox was introduced in July 2023. During an 18-
month follow-up, a sustained virological response was achieved by May 2023, and the blood
abnormalities were resolved entirely by August 2023.

In a nutshell, a young patient presented with HCV chronic infection and liver cirrhosis
concomitantly diagnosed with a morphologically defined MDS and low BM blasts (according
to the 2023 WHO classification) that resolved after initiation of direct-acting antiviral therapy.

7 @® ~

Fig 1. Bone marrow aspiration showed erythroid hyperplasia with trilineage morphological dysplastic changes affecting >
10% of the cells before treatment. A shows erythroblast with megaloblastoid changes. B shows erythroblast with farying
cytoplasm. C shows nuclear pyknosis and vacuolation of cytoplasm. D shows abnormal chromatin activity. E shows
granulocytes with a normal nuclear shape. F shows hypo-granulated myelocytes with persistent basophilic staining. G shows
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polynuceated megakaryocytes with dispersed nuclei. Bone marrow aspirates were analyzed by Leica microscope DM 750
using May-Griinwald Giemsa stain.

k 0 A
Fig 2.Bone marrow aspiration after treatment showing complete resolution of the myelodysplastic changes. A shows two

erythroblasts without morphological abnormalities. B shows normal granulocytes. C shows normal megakaryocytes. Bone
marrow aspirates were analyzed by Leica microscope DM 750 using May-Griinwald Giemsa stain.

Discussion

HCV is well known to induce a broad spectrum of B-cell-associated lymphoproliferative
disorders, ranging from asymptomatic hypergammaglobulinemia and mixed cryoglobulinemia
to B-cell non-Hodgkin lymphoma through abnormal stimulation and proliferation of B-cells
2671 To date, there is no established association between myelogenous disorders and HCV
infection.

However, few studies have reported MDS in HCV chronic infection. Egyptian research
evaluating bone marrow findings of 35 HCV-infected patients presenting with pancytopenia
found that 9% of them presented MDS 1%, Another retrospective Egyptian study reported a
prevalence of 14% (10/69) of HCV infections in MDS at the time of diagnosis ',

On the other hand, other studies have compared the prevalence of MDS in HCV infection to
different viruses. A Romanian study assessed the bone marrow findings of 42 patients
presenting a concomitant chronic lymphoproliferative disorder (CLD) and viral hepatitis
(HCV=22, HBV=17, coinfection HCV+HBYV + HDV =3). Six patients presented
myelodysplasia with a concomitant indolent nonaggressive form of CLD, out of which five
were HCV positive, as there was only one reported case of HBV 1121,

This also correlates with another large US study conducted over 61,464 cases of
hematopoietic malignancies and 122,531 controls; the prevalence of HCV in the cases and
control populations was 0.3% and 0.2%, respectively. HCV was significantly associated with
several subtypes of non-Hodgkin lymphomas (OR = 1.35, 95% CI: 1.06-1.73). Myelogenous
neoplasms were also reported in HCV infections with a 1.6-fold increased risk for MDS (OR=
1.60, 95% CI: 0.98-2.60) as to a 1.5-fold increased risk for myeloid leukemia (OR=1.54, 95%
CI: 1.00-2.37). In contrast, HBV was not related to any of the hematopoietic malignancies 31,

Although, the above studies have demonstrated a significant association between HCV
infection and MDS. However, factors leading to an increased risk of developing MDS in HCV
chronic infection, such as the viral genotype, the duration of exposure, the viral load, or
factors related to the host, are not well established. Despite that, Egyptian research reported
that the patients who presented MDS had ages ranging from 43-65 years, and that age could
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increase the risk of developing myelodysplasia in HCV infections [1°]. However, our patient is
an active smoker who developed pancytopenia at the stage of cirrhosis and at the age of 40
years (which does not correlate with the age of primary MDS) even though he had a positive
serology test 4 years earlier. This means that age, smoking, and the duration of exposure
could be one of the critical risk factors for developing MDS in HCV infection.

Hematological abnormalities in liver cirrhosis are multifactorial, which include portal
hypertension-induced sequestration, diminished bone marrow stimulating factors, and direct
viral or toxin effects on bone marrow 14]. Our case presented pancytopenia with a
compensated liver cirrhosis due to HCV infection at an early stage of portal hypertension
(portal vein dilated at 17mm with mild splenomegaly) without evidence of portosystemic
shunt. Still, it preserved liver functions, a history of abstinence from alcoholism and drug
abuse since 2016, but concomitantly diagnosed with acute elevated hepatic enzymes and

a very high HCV viral load. On the other hand, the achievement of complete resolution of the
hematological abnormalities after initiation of the antiviral therapy, even though the patient
never stopped smoking, makes it clear and precise that these abnormalities are strongly
related to HCV activity.

Our case presented dysplastic changes affecting > 10% of cells of all lines, absent blasts,
slight reticulin densification, and no evidence of malignant cellular infiltration. The patient
had no genetic mutation nor a history of familial similar cases, absent a current history of
exposure to alcoholism, drugs, or occupational risk factors. The patient was diagnosed as
morphologically defined myelodysplastic syndrome (MDS) with low blasts according to the
2023 WHO classification criteria, at an intermediate estimated Revised International
Prognostic Scoring System risk (IPSS-R) and an intermediate comorbidity risk [8-9]. These
findings correlated with the myelodysplastic features reported during the evaluation of the
bone marrow of 47 HCV-infected patients presenting with peripheral cytopenia. The authors
also proposed that the characteristic aspect of low-grade dysplasia, low blast count, and absent
cytogenic mutations in myelodysplastic changes found in HCV infections may be due to an
inflammatory response to chronic disease rather than a neoplastic disorder of bone marrow.
The deduction was supported by the following arguments: detection of HCV RNA in the BM,
2/6 patients presented with MDS had the resolution of the pancytopenia, which is not a usual
evolution of primary MDS. These types of BM findings were also reported in other viral
infections, such as HIV [15-16],

Additionally, the effectiveness of direct-acting antiviral (DAA) treatment on the extrahepatic
manifestations of HCV infection, especially on mixed cryoglobulinemia and low-grade non-
Hodgkin lymphoma, is undisputable 1*4 17l Although not proven, DAA treatment might
achieve the resolution of the MDS, as reported in our case and Klco JM et al. 151,

Conclusion: The occurrence of myelodysplastic neoplasm in chronic hepatitis C virus is rare.
Although reported by several studies, the link between the two entities is still discussed. The
myelodysplastic changes are possibly due to an inflammatory response, an autoimmune
response, or the virus's direct effect on bone marrow. Hence, DAA treatment might achieve
the resolution of the myelogenous disorders. However, further studies are needed to establish
the causality and the risk factors of developing myelodysplastic neoplasm in hepatitis C.
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Therefore, a concomitant myelodysplastic syndrome should be considered in all patients with
chronic HCV infection presenting an abnormal peripheral blood count, even at the early stage
of portal hypertension.

Footnotes.

Nevin Fouad (lecturer in internal medicine, gastroenterology, and hepatology unit) and
Marwa Shabana (Assistant professor of clinical pathology) were the peer reviewers.

E- Editor: Salem Youssef Mohamed, Osama Ahmed Khalil, Amany Mohammed.

Copyright ©. This open-access article is distributed under the Creative Commons Attribution
License (CC BY). It may be used, distributed, or reproduced in other forums, provided the
original author(s) and the copyright owner(s) are credited. The original publication in this
journal must be cited according to accepted academic practice.

Disclaimer: The authors' claims in this article are solely their own and do not necessarily
represent their affiliated organizations or those of the publisher, the editors, and the reviewers.
Any product evaluated in this article or its manufacturer's claim is not guaranteed or endorsed
by the publisher.

Ethical approval: All procedures involving human participants followed the institutional and
national research committee's moral standards, the 1964 Helsinki Declaration, and its later
amendments or comparable ethical standards. All authors declare that consent was obtained

from the patients (or other approved parties) to publish this study.

Study protocol:

In adherence to the principles outlined in the Helsinki Declaration, the study protocol was
implemented with approval from the institutional review board. Before commencing the

research, written consent was obtained from the patient to utilize their clinical information.

Data and materials availability: The datasets used or analyzed during the current study are
available from the corresponding author upon reasonable request.

Competing interests: The authors declare that they have no competing interests.
Funding: This study had no funding from any resource.

This work was done according to the CARE guidelines.

Authors’ contributions

Soualah T et al.2024 301



African Journal
of Gostroenterciogy &

African journal of gastroenterology and hepatology

Thouraya Soualah and Mustapha Lahcene conceived the research concept. At the same time,
Lynda Chikhi and Fatima Zohra Sadar conducted the clinical examinations and monitored the
patients. Thouraya Soualah and Mustapha Lahcene collaborated in gathering laboratory data.
All authors actively participated in analyzing and interpreting the patient information and
composing the manuscript. All authors thoroughly reviewed and approved the final version of

the manuscript.

Acknowledgement:

I would like to express my sincere gratitude to my supervisor, Pr. M Lahcene and Pr. R
Ouldgougam, who made this work possible. Their guidance and advice carried me through all
the stages of writing this case. I would also like to give special thanks to Pr. L Chikhi for her
outstanding cooperation and contributions, without forgetting the rest of the medical and
paramedical staff of the Internal Medicine department of Ibn-Ziri Hospital.

References

1. Songtanin B and Nugent K. Burden, Outcome, and Comorbidities of Extrahepatic
Manifestations in Hepatitis C Virus Infection. Biology 2023; 12:1-23.

2. Cacoub P, Comarmond C, Vieira M, Régnier P and Saadoun D. HCV-related
lymphoproliferative disorders in the direct-acting antiviral era: From mixed
cryoglobulinaemia to B-cell lymphoma. J Hepatology 2022;76: 174—185.

3. Salama II, Raslan MH, Abdel-Latif AG et al. Impact of direct-acting antiviral regimens on
hepatic and extrahepatic manifestations of hepatitis C virus infection. World J Hepatol
2022; 14:1053-1073.

4. Mazzaro C, Quartuccio L, Adinolf LE et al. A Review on Extrahepatic Manifestations of
Chronic Hepatitis C Virus Infection and the Impact of Direct-Acting Antiviral Therapy.
Viruses 2021; 13:2249.

5. Park H, Chen C, Wang W, Henry L, Cook RL, and Nelson DR. Chronic hepatitis C virus
(HCV) Increases the Risk of Chronic Kidney Disease (CKD) While Effective HCV
Treatment Decreases the Incidence of CKD. Hepatology 2018; 67:492—-504.

6. Pozzato G, Mazzaro C, Maso LD et al. Hepatitis C virus and non-Hodgkin’s lymphomas:
Meta-analysis of epidemiology data and therapy options. World J Hepatol 2016; 8:107-
116.

7. Cacoub P and Rosenthal E. Extrahepatic manifestations in chronic hepatitis C virus
carriers. Lupus 2015; 24:469-482.

8. Nachtkamp K, Kobbe G, Gattermann N and Germing U. Myelodysplastic syndromes: new
methods of diagnosis, prognostication, and treatment. Dtsch Arztebl Int 2023; 120:203-10.

9. Fenaux P, Haase D, Santini V, Sanz GF, Platzbecker U, and Mey U . Myelodysplastic
syndromes: ESMO Clinical Practice Guidelines for diagnosis, treatment, and follow-up.
Ann. Oncology 2021; 32:142-156

10. Asfour IA, Ayoub MS, Magid NAA and Elsaharty AAI. Evaluation of bone marrow
examination in patients with hepatitis C virus infection. Egypt J] Haematol 2013; 38:13-16.

Soualah T et al.2024 302


https://pubmed.ncbi.nlm.nih.gov/?term=Henry+L&cauthor_id=28873225
https://pubmed.ncbi.nlm.nih.gov/?term=Cook+RL&cauthor_id=28873225
https://pubmed.ncbi.nlm.nih.gov/?term=Nelson+DR&cauthor_id=28873225
https://pubmed.ncbi.nlm.nih.gov/?term=Germing+U&cauthor_id=36718105
https://pubmed.ncbi.nlm.nih.gov/?term=Sanz+GF&cauthor_id=33221366
https://pubmed.ncbi.nlm.nih.gov/?term=Platzbecker+U&cauthor_id=33221366
https://pubmed.ncbi.nlm.nih.gov/?term=Mey+U&cauthor_id=33221366

African Journal
of Gastrotereroingy 6

African journal of gastroenterology and hepatology

11. El Husseiny MN, Mohamed AS and Matta MM. Myelodysplastic Syndrome: An Egyptian
Experience. J Blood Disord Transfus 2012; 3:1-4.

12. Ciufu C, Arama V, Bumbea H, Dobrea C, Ion I and Vladareanu AM. Correlations of
hematological parameters with bone marrow findings in chronic lymphoproliferative
disorders associated with hepatitis viruses. J Medicine Life 2013; 6:464-471

13. Anderson LA, Pfeiffer R, Warren JL et al. Hematopoietic malignancies associated with
viral and alcoholic hepatitis. Cancer Epidemiol Biomarkers Prev. 2008; 17:3069—-307

14. Qamar AA and Grace ND. Abnormal hematological indices in cirrhosis. Can J
Gastroenterol. 2009 Jun; 23(6): 441-445.

15. Klco JM, Geng B, Brunt ME, et al. Bone marrow biopsy in patients with hepatitis C virus
infection: Spectrum of findings and diagnostic utility. Am J Hematol. 2010; 85:106—110.

16. Boada M and Grille S. Myelodysplastic syndrome in patients living with HIV infection.
Hematol Transfus cell ther. 2023; 45:119-123

17. Pawlotsky JM, Negro F, Aghemo A, et al. EASL recommendations on treatment of
hepatitis C: Final update of the series. J Hepatol 2020; 73:1170-1218.

Soualah T et al.2024 303


https://pubmed.ncbi.nlm.nih.gov/?term=Dobrea%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ion%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Vladareanu%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2721814/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2721814/

