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ABSTRACT

Background: Hepatitis C is a viral infection that leads to chronic liver disease resulting in
significant morbidity and mortality. This study aimed to describe the demographics and clinical
presentation of patients with chronic hepatitis C infection. Aspartate transaminase-to-platelet
ratio index (APRI) and fibrosis index based-on-4-factors (FIB4) were assessed for prediction
of liver fibrosis.

Methods: We retrospectively reviewed 87 patients who presented to the Liver Clinic, Division
of Gastroenterology, Chris Hani Baragwanath Academic Hospital from January 2007 to
December 2016. Patients’ records were reviewed and analysed. Convenience sampling was
used.

Results: The patients’ age was 52.6(12.3) years, mean(SD). Fifty-four percent were females.
Genotype 5 was exclusively found in blacks (P=<0.001) constituting 53.5% of infections in this
ethnic group and 44% of the cohort, followed by genotype 1 (18.4%), genotype 3 (13.8%),
genotype 4 (9.2%) and mixed-genotype infections which was 3.4%. Genotype 5 patients were
older (mean age 56.7(9.8) years) than genotype 1 (46.3(11.4)) years and genotype 3 (42 (9.8))
years (P=0.002 and <0.001 respectively). The Receiver Operating Characteristic curve (ROC
curve) for Metavir FO and (APRI) (cut off <0.7) showed a moderate correlation with an AUC
of 0.349 (P=0.002), sensitivity of 78.8%, specificity of 70.6% and a negative predictive value
(NPV) of 63.2%. Metavir F4 vs APRI (cut off >1.5) showed an AUC = 0.881 (P=0.001) with
sensitivity of 85.7%, specificity of 93% and a positive predictive value (PPV) of 67 %. Metavir
FO vs (FIB 4) (cut off <1.45) showed moderate correlation with AUC = 0.332 (P=0.021),
sensitivity of 78.3%, specificity of 53.8% and a negative predictive value (NPV) of 73.7 %.
Metavir F4 vs FIB 4 (cut off >3.25) had a strong correlation with AUC= 0.952 (P=<0.001),
sensitivity of 63.6%, specificity of 100% and PPV of 100 %. Twelve-week EVR was found to

predict sustained virological response to therapy (OR=27.8, 95% CI1=2.8-274.3, P= 0.004).



Conclusion: Genotype 5 is predominant in this cohort particularly in older age groups
compared to other genotypes. Moreover, APRI and FIB4 scores were powered enough to
diagnose advanced fibrosis among HCV patients. Finally, early virological response during

therapy was found to determine sustained virological response.
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CHAPTER 1-PROTOCOL WITH EXTENDED LITERATURE REVIEW

1. BACKGROUND

Hepatitis C is a viral infection that leads to chronic liver disease resulting in significant
morbidity and mortality with many patients progressing to liver cirrhosis and hepatocellular
carcinoma. It tops the list of indications for liver transplantation in Japan, Europe and the United
States (1).

Estimates made by the WHO in 2015 reflect that 71 million individuals are living with chronic
hepatitis C infection. That constitutes about one percent of the world’s population. It is also
estimated that 1.75 million individuals developed new HCV infections worldwide in 2015 (2).
There are no official figures reflecting the prevalence of hepatitis C in South Africa however it
is estimated to have ranged between 0.1-1.7% (3). Asymptomatic patients are detected during
routine screening or blood donation. The rest progress until they present with some form of

chronic liver disease (4).

1.1 The virus

Hepatitis C virus (HCV) is a positive stranded RNA virus that is a member of the Flaviviridae
family. Its 9.6-kb genome is characterised by one large open reading frame (ORF) encoding for
at least ten proteins; three structural (core, E1, and E2) which form the virions and seven non-
structural proteins including p7, NS2, NS3, NS4A, NS4B, NS5A, and NS5B that are crucial for
viral replication and maturation (5). These proteins are essential for regulating the activity of

cellular genes thus potentially triggering malignant changes in the hepatocyte (6,7).



1.2 Hepatitis C genotypes

About seven major HCV genotypes have been recognised since the identification of HCV in
1989. The genotypes are further subdivided into a series of subtypes. HCV genotypes follow a
characteristic epidemiological distribution worldwide. These genotypes are one of the most
critical factors determining response to therapy (8). Genotype 5 is reported to be the predominant
HCV genotype in South Africa constituting about 40% of HCV infections followed by genotype

1 (33%)(9).

1.3 Acquisition of infection and progression factors

The risk factors for hepatitis C infection include blood and blood products transfusion and organ
transplantation prior to 1992, intravenous drug use, long term haemodialysis, multiple sexual
partners, tattooing and scarification, unsafe medical practices, patients infected with human
immunodeficiency virus (HIV), and children born to HCV-infected mothers (10-13).
Interestingly, the ethnic background of patients has also been reported to determine the
prevalence of HCV-infection(14).

HCV infection factors known to determine progression include ethnicity, male gender, long
duration of HCV infection, history of alcohol consumption, smoking, and comorbidities such
as obesity, diabetes, co-infection with HIV and hepatitis B (15-17).

1.3.1. HCV co-infection with HIV and Hepatitis B

HIV coinfection results in increased replication of hepatitis ¢ virus leading to high viral loads.
Individuals with HIV coinfection progress to cirrhosis three times faster than mono-infected
individuals (18,19). In areas endemic with hepatitis B, an appreciable number of individuals are
coinfected with hepatitis C due to the shared modes of transmission. Those individuals are at
increased risk of liver cirrhosis and hepatocellular carcinoma (20). Hoffmann C et al found a

very low prevalence of HCV amongst HIV infected individuals. They attributed this to the



possibility of very low circulating HCV infection among South Africans, low rates of

intravenous drug use and of healthcare related transmission (21).

1.4 Natural history

The progression from acute to chronic hepatitis C usually passes unnoticed. Detailed studies
are easier said than done owing to the silent nature of the disease. The possibility of spontaneous
remission of the disease is predetermined by various host genetic factors, such as IL28B
polymorphisms and DQB1*0301 of the human leucocyte antigens type 11 (22). Current evidence
shows that eradication of the virus in the acute phase without evolution to chronic disease is not
associated with florid disease, but rather trivial histological alterations. This has been observed
in subjects becoming anti-HCV seropositive and HCV RNA seronegative. Individuals
succeeding in eradicating the virus are still at risk of acquiring a new infection. Highly
susceptible groups include men who have sex with men and HIV-infected patients. Only about
15-20% of infected individuals manage to clear the virus with the remaining 80% progressing
to chronic infection. Untreated chronic infection progresses to cirrhosis in 10-20% of patients
over two to three decades. Once patients develop cirrhosis, there is an annual risk of progression
to hepatocellular carcinoma (HCC) that approaches 5% and an annual risk of liver
decompensation of 6% per year. Treatment with anti-HCV therapy does not totally abolish the

risk of developing HCC (8).

1.5 Pathogenesis

Being a non-cytopathic virus, the pathogenesis of HCV liver disease results from viral
interaction with the host’s immune system and other factors such as insulin resistance and fatty
liver. Both natural and acquired immunity contribute to HCV pathogenesis. Cytotoxic T
lymphocytes are essential for viral elimination or viral endurance and are controlled by HCV

proteins and variants and various metabolic factors (23).



Hepatitis C is an example of a pathogen succeeding in establishing a chronic infection by
escaping the host’s immune response. The majority of infected subjects develop a chronic
infection while only a small proportion clear the virus spontaneously (24). As a response to
viral infection, the body senses such invasion via pathogen recognition receptors and tends to
release pro-inflammatory cytokines such as tumour necrosis factor (TNF), Interleukin-6 and
type 1 interferons (25,26). In chronic HCV infection recruited mononuclear cells infiltrate the
liver. These cells include natural killer cells, natural killer T cells, cluster of differentiation (CD)

4+ and 8+ T lymphocytes and B lymphocytes (27).

1.6 Clinical presentation

The possibility of progression from acute to chronic HCV infection is very high and estimated
to be between 80 and 100 percent (24). Acute hepatitis C infection is usually asymptomatic.
Most of chronic HCV-infected patients present with trivial vague symptoms if any (11).They
commonly present with fatigue. Other infrequent symptoms include nausea, loss of appetite,
muscle pains, joint pains, general body weakness, right upper quadrant pain, itching and
possibly weight loss and dark urine (28). Extra-hepatic manifestations described with HCV
include dermatological manifestations such as porphyria cutanea tarda, leukocytoclastic
vasculitis and lichen planus; renal such as membranoproliferative glomerulonephritis; and
haematological disorders such as thrombocytopenia, anaemia, lymphomas and essential mixed

cryoglobulinemia (29,30).

1.7 Diagnosis



Anti-HCV antibodies are used for screening for hepatitis C. Thereafter qualitative and
quantitative essays are used to detect the HCV virus RNA and to determine the number of
existing viral copies. Further tests are done to determine the genotypes and their subtypes.

Patients diagnosed with hepatitis C usually require a liver biopsy before starting treatment unless
contraindicated e.g. in patients with thrombocytopenia and in haemophiliacs. This is to assess
for the degree of fibrosis and to assess for other liver disorders such as fatty liver and iron
overload. The Metavir score is usually used to report on the liver histology (31). (Table 1)
Recently, non-invasive scores have been introduced as predictors of liver fibrosis. These
include the aspartate aminotransferase to platelet ratio index (APRI) and fibrosis index based-
on-four factors (FIB4) (32,33). APRI and FIB4 scores have been reported to identify hepatitis
C-related fibrosis in many studies thus alleviating the need for the invasive liver biopsy (34—
36). Search of the literature did not show results regarding the utility of those scores in HCV

infected individuals in South Africa.

Table 1 - Metavir Score

Necro-inflammatory activity score Fibrosis score

A0 | no evidence inflammation FO | no fibrosis

Al | evidence of mild inflammation found F1 | portal fibrosis without septa
A2 | evidence of moderate inflammation F2 | portal fibrosis with few septa

F3 | bridging fibrosis

A3 | evidence of severe inflammation
F4 | Cirrhosis

1.8 Treatment of HCV
The standard treatment used for chronically infected patients with hepatitis C in South Africa
is the combination of pegylated interferon (PegIFN) and ribavirin for twenty four or forty eight

weeks (3), with sustained viral response (SVR) achieved in up to 80% of those treated (37).



(Table 2). However, achievement of an SVR is governed by the HCV genotype along with other
factors such as genetic factors e.g. IL 28B (8,22). Hadziyannis et al showed that individuals
infected with genotype 1 need standard doses of ribavirin while those infected with genotypes
2 and 3 are adequately treated with low doses (38). Given the serious side effects of such a
combination (39), and hurdles of use among large sections of HCV patients, the use of the
combination is not always an easy decision (40).

Since the FDAs approval of the use of directly acting antiviral (DAAS) agents in May 2011 in
the US, therapy of hepatitis C has evolved markedly in recent years. The cure rates have
increased with shorter duration of therapy and less toxic regimens. A hindrance to the wide use

of DAAs remains the unaffordable costs to most developing countries.

Table 2 - Response to therapy definitions

Virological Response Definition

Rapid virological response (RVR) defined as undetectable HCV RNA levels at week 4

Complete early viral response (CEVR) | undetectable HCV RNA at treatment week 12

Partial early viral response (PEVR) a decline > 2 logs at 12 weeks, but no complete early viral response

Sustained viral response (SVR) undetectable HCV RNA levels 12- 24 weeks after the end of therapy
Non-responder non-clearing of HCV RNA after week 24 of treatment
Relapse detectable HCV RNA after 24 weeks of the end of therapy

1.8.1. Predictors of response

Several factors are known to predict response to HCV therapy including (i) the patient’s age,
where age less than 40 years is associated with a better response. (ii) The patient’s race whites
do better than blacks). (iii) BMI (BMI less than 25 kg/m? do better than higher BMI’s). (iv)
HCV genotype. (v) Viral load. (vi) Rapid viral response. (vii) The degree of liver fibrosis, alpha

fetoprotein (AFP), and IL28B (3).



https://www.ncbi.nlm.nih.gov/pubmed/?term=Hadziyannis%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=14996676

Despite the impact of the HCV infection on the South African population especially on
considering its frequent coexistence with the highly prevalent HIV infection, there is lack of
published data. Therefore, this study aims to describe the demographics of patients with chronic
hepatitis C, disease presentation, clinical parameters, coinfection with hepatitis B and HIV and
response to therapy. (Definitions of response to therapy: Table 2). It is expected that the findings
of the current study will help to provide data on the spectrum of hepatitis C infection in a tertiary

hospital setting in South Africa.

2. STUDY OBJECTIVES

I. Todetermine the demographics along with the risk factors of patients presenting with HCV-
infection.

ii. To describe the clinical parameters of patients presenting with HCV infection.

iii. To describe the presentation of HCV coinfection in patients presenting with hepatitis B and
HIV infection.

iv. To assess response to therapy including predictors of response in patients presenting with

HCV-infection who received treatment.

3. METHODOLOGY

3.1 Study design and Study population

This is a retrospective study of HCV- infected subjects attending the liver clinic, the Division
of Gastroenterology at Chris Hani Baragwanath Academic Hospital (CHBAH), between 2007
and 2016. CHBAH which is based in Soweto, Johannesburg is one of the largest teaching
hospitals worldwide with a capacity of more than 3200 beds (41).

Convenience sampling will be used whereby all the patients who attended the clinic will be

included. The sample size is estimated to be 60 patients.



3.1.1 Inclusion Criteria:

I. Patients older than 18 years of age

Ii. Hepatitis C PCR positive or detectable hepatitis C viral load.
3.1.2 Exclusion criteria

I. Age lessthan 18

ii. Lack of clinical records

3.2 Data collection and analysis

Data will be extracted from patients’ clinical records and laboratory results and recorded on
excel format. Information will be entered anonymously. Data extracted will include patients’
demographics such as age, gender and ethnic group and clinical presentation including history
and examination. Laboratory data extracted will include parameters such as full blood count
(FBC), liver function tests (LFT), renal function, hepatitis C viral load and genotype, HIV and
hepatitis B serology and liver biopsy results. Treatment received as well as viral load results

during therapy and LFT result at the end of therapy will also be recorded.

3.3 Statistical Methods

All data will be analysed using SPSS statistical software (version 24.0 for Windows; SPSS Inc.,
Chicago, IL, USA). Categorical data such as gender, ethnicity and symptoms will be analyzed
using Pearson’s chi-square test or Fisher’s exact tests when more than 20% cells have an
expected frequency less than 5. Continuous data such as age and viral load will be analysed
using parametric methods and presented as means and standard deviations for normally
distributed data, or median and interquartile ranges (IQRs), or percentiles, for data that is not
normally distributed. The T-test will be used in the analysis of normally distributed continuous

data; otherwise the Mann Witney U test will be used. The binary logistic regression will be used



to determine the risk factors for HCV-infection among the study cohort after calculating their
univariate logistic regression. Wilcoxon signed-rank test will be used for analysis of treatment
effect on viral load and liver function. A P value of <0.05 will be considered statistically

significant.

4, ETHICS

Written permission will be obtained from the Clinical Head of the Department of Internal
Medicine and the Chief Executive Officer (CEQO) of the hospital. Thereafter approval will be
obtained from the Human Research Ethics committee of the University of the Witwatersrand.

The study will be conducted in adherence with the declaration of Helsinki.

S. TIMING
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6.

FUNDING

Costs of stationery and printing will be self-funded.

7.

1

N

LIMITATIONS

. It is a single centre study and thus doesn’t reflect the national data.

Incomplete records or missing results.

REFERENCES
Oliver M, Ortiz CC, Ortiz J. Challenging hepatitis C-infected liver transplant patients.
Hepat Med. 2016 Jan;8:1-8.
WHO. WHO Global hepatitis report. 2017;83. Available from:
http://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
Botha JF, Kassianides C, Schneider HR, Song E, Spearman W, Merwe SW Van Der.
South African Hepatitis C Management Guidelines 2010. South African Gastroenterol
Rev [Internet]. 2010;8(1):20-5. Available from:
http://ovidsp.ovid.com/ovidweb.cgi? T=JS&CSC=Y &NEWS=N&PAGE=fulltext&D=c
agh&AN=20113197724%5Cnhttp://sfx.library.jhu.edu:8000/jhu_sfx?sid=0VID:caghd
b&id=pmid:&id=doi:&issn=1812-
1659&isbn=&volume=8&issue=1&spage=20&pages=20-
25&date=2010&title=South+African+Gas
Seeff LB. Natural history of hepatitis C. Hepatology. 1997;26(3 Suppl 1):21S-28S.
Penin F, Dubuisson J, Rey FA, Moradpour D, Pawlotsky JM. Structural Biology of
Hepatitis C Virus. Vol. 39, Hepatology. 2004. p. 5-19.
Tsai W-L, Chung RT. Viral hepatocarcinogenesis. Oncogene. 2010;29(16):2309-24.
Chevaliez S, Pawlotsky J-M. HCV Genome and Life Cycle. Hepat C Viruses Genomes
Mol Biol [Internet]. 2006; Available from:

10



10.

11.

12.

13.

14.

15.

16.

17.

http://www.ncbi.nlm.nih.gov/books/NBK1630/

European Association for the Study of the liver. EASL Recommendations on Treatment
of Hepatitis C 2015. J Hepatol. 2015;63:199-236.

Smuts HE, Kannemeyer J. Genotyping of hepatitis C virus in South Africa. J Clin
Microbiol. 1995;33(6):1679-81.

Gasim GI, Murad IA, Adam I. Hepatitis B and C virus infections among pregnant
women in Arab and African countries. J Infect Dev Ctries. 2013 Aug;7(8):566—78.
Merican I, Sherlock S, Mcintyre N, Dusheiko GM. Clinical, biochemical and
histological features in 102 patients with chronic hepatitis C virus infection. Q J Med.
1993;86(2):119-25.

Gasim GI, Hamdan HZ, Hamdan SZ, Adam |. Epidemiology of hepatitis B and hepatitis
C virus infections among hemodialysis patients in Khartoum, Sudan. J Med Virol.
2012;84(1):52-5.

Murad EA, Babiker SM, Gasim Gl, Rayis DA, Adam |. Epidemiology of hepatitis B
and hepatitis C virus infections in pregnant women in Sana’a, Yemen. BMC Pregnancy
Childbirth. 2013;13(1):127.

Backus LI, Belperio PS, Loomis TP, Mole LA. Impact of race/ethnicity and gender on
HCYV screening and prevalence among US veterans in department of veterans affairs
care. Am J Public Health. 2014;104(SUPPL. 4):555-61.

Rieger S, Bochud P-Y, Dufour J-F, Mullhaupt B, Semela D, Heim MH, et al. Impact of
common risk factors of fibrosis progression in chronic hepatitis C. Gut. 2015
Oct;64(10):1605-15.

Chen SL, Morgan TR. The natural history of hepatitis C virus (HCV) infection. Int J
Med Sci. 2006;3(2):47-52.

Louie KS, St Laurent S, Forssen UM, Mundy LM, Pimenta JM. The high comorbidity

11



18.

19.

20.

21.

22.

23.

24.

25.

burden of the hepatitis C virus infected population in the United States. BMC Infect
Dis. 2012;12(1):86.

C. S. Graham L. R. Baden E. Yu J. M. Mrus J. Carnie T. Heeren M. J. Koziel. Influence
of Human Immunodeficiency Virus Infection on the Course of Hepatitis C Virus
Infection : A Meta-Analysis. Clin Infect Dis. 2001;33:562-569.

Soto B, Sanchez-Quijano A, Rodrigo L, Olmo JA Del, Garcia-Bengoechea M,
Hernandez-Quero J, et al. Human immunodeficiency virus infection modifies the
natural history of chronic parenterally-acquired hepatitis C with an unusually rapid
progression to cirrhosis. J Hepatol. 1997;

Konstantinou D, Deutsch M. The spectrum of HBV/HCV coinfection: epidemiology,
clinical characteristics, viral interactions and management. Ann Gastroenterol.
2015;28(2):221-8.

Hoffmann CJ, Dayal D, Cheyip M, Mclintyre JA, Gray GE, Conway S, et al. Prevalence
and associations with hepatitis B and hepatitis C infection among HIV-infected adults
in South Africa. IntJ STD AIDS. 2012;

Mangia A, Santoro R, Sarli R, Mottola L, Piazzolla V, Petruzzellis D, et al. 1L28B CC-
genotype association with HLA-DQB1*0301 allele increases the prediction of
spontaneous HCV RNA clearance in thalassaemic HCV-infected patients. Antivir Ther.
2011;16(8):1309-16.

Irshad M, Mankotia DS, Irshad K. An insight into the diagnosis and pathogenesis of
hepatitis C virus infection. World J Gastroenterol. 2013;19(44):7896-909.

Barrera JM, Bruguera M, Guadalupe Ercilla M, Gil C, Celis R, Gil MP, et al. Persistent
Hepatitis C viremia after acute self-limiting posttransfusion Hepatitis C. Hepatology.
1995:21(3):639-44.

Kasprzak A, Zabel M, Biczysko W, Wysocki J, Adamek A, Spachacz R, et al.

12



26.

27.

28.

29.

30.

31.

32.

33.

34.

Expression of Cytokines (TNF-?, IL-1?, and IL-2) in Chronic Hepatitis C: Comparative
Hybridocytochemical and Immunocytochemical Study in Children and Adult Patients. J
Histochem Cytochem. 2004;52(1).

Jabtonska J, Pawlowski T, Laskus T, Zalewska M, Inglot M, Osowska S, et al. The
correlation between pretreatment cytokine expression patterns in peripheral blood
mononuclear cells with chronic hepatitis ¢ outcome. BMC Infect Dis. 2015;15(1):556.
Golden-Mason L, Rosen HR. Natural killer cells: Multifaceted players with key roles in
hepatitis C immunity. Vol. 255, Immunological Reviews. 2013. p. 68-81.

Hoofnagle JH. Hepatitis C: the clinical spectrum of disease. Hepatology. 1997;26(3
Suppl 1):155-20S.

Negro F, Forton D, Craxi A, Sulkowski MS, Feld JJ, Manns MP. Extrahepatic
morbidity and mortality of chronic hepatitis C. Gastroenterology. 2015;149(6):1345-60.
Lee MH, Yang HI, Lu SN, Jen CL, You SL, Wang LY, et al. Chronic hepatitis C virus
infection increases mortality from hepatic and extrahepatic diseases: A community-
based long-term prospective study. J Infect Dis. 2012;206(4):469—77.

Bedossa P, Poynard T. An algorithm for the grading of activity in chronic hepatitis C.
The METAVIR Cooperative Study Group. Hepatology. 1996;24(2):289-93.

Lin ZH, Xin YN, Dong QJ, Wang Q, Jiang XJ, Zhan SH, et al. Performance of the
aspartate aminotransferase-to-platelet ratio index for the staging of hepatitis C-related
fibrosis: An updated meta-analysis. Hepatology. 2011,

Sterling RK, Lissen E, Clumeck N, Sola R, Correa MC, Montaner J, et al. Development
of a simple noninvasive index to predict significant fibrosis in patients with HIV/HCV
coinfection. Hepatology. 2006;43(6):1317-25.

De Oliveira AC, El-Bacha I, Vianna M V., Parise ER. Utility and limitations of APRI

and FIB4 to predict staging in a cohort of nonselected outpatients with hepatitis C. Ann

13



35.

36.

37.

38.

39.

40.

41.

42.

Hepatol. 2016;

Amorim TGF, Staub GJ, Lazzarotto C, Silva AP, Manes J, Ferronato M da G, et al.
Validation and comparison of simple noninvasive models for the prediction of liver
fibrosis in chronic hepatitis C. Ann Hepatol. 2012;11(6):855-61.

Rao H, Yang R, Shang J, Xu X, Chen X, Dou X, et al. [The efficacy and prognostic
predictors of different treatment courses with pegylated interferon alpha-2a and
ribavirin combination in recurrent chronic hepatitis C patients]. Zhonghua nei ke za zhi.
2015 Aug;54(8):699-704.

Association E. EASL clinical practice guidelines: Management of hepatitis C virus
infection. J Hepatol [Internet]. 2011;55(2):245-64. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21371579%5Cnhttp://dx.doi.org/10.1016/j.jhep.2
013.11.003%5Cnhttp://linkinghub.elsevier.com/retrieve/pii/S0168827811002091
Hadziyannis SJ, Sette H, Morgan TR, Balan V, Diago M, Marcellin P, et al.
Peginterferon-alpha2a and ribavirin combination therapy in chronic hepatitis C: a
randomized study of treatment duration and ribavirin dose. Ann Intern Med.
2004;140(5):346-55.

Mahmood K, Muhammad N. Side effects of combination of interferon plus ribavirin
therapy in patients with chronic hepatitis C; an experience with 400 patients. J Postgrad
Med Inst. 2007;21(3):187-91.

Ghany MG, Strader DB, Thomas DL, Seeff LB. Diagnosis, management, and treatment
of hepatitis C: An update. Hepatology. 2009;49(4):1335-74.

Chris Hani Baragwanath Academic Hospital [Internet]. Available from:
https://www.chrishanibaragwanathhospital.co.za/

Botha JF, Kassianides C, Schneider HR, Song E, Spearman W, Merwe SW Van Der.

South African Hepatitis C Management Guidelines 2010. South African Gastroenterol

14



43.

44,

Rev [Internet]. 2010;8(1):20-5. Available from:
http://www.sages.co.za/content/images/SouthAfricanHepatitisCGuidelines.pdf
Prabdial-Sing N, Puren A, Schoub B. The status of Hepatitis C — the silent “volcano” —
in South Africa. Natl Inst Commun Dis Commun Dis Surveill Bull. 2013;11(1):22-5.
Henquell C, Cartau C, Abergel A, Laurichesse H, Regagnon C, De Champs C, et al.
High prevalence of hepatitis C virus type 5 in central France evidenced by a prospective

study from 1996 to 2002. J Clin Microbiol. 2004;

15



CHAPTER 2: SUBMISSIBLE ARTICLE

Title:
Hepatitis C Infection: A Retrospective Analysis of Patients at Chris Hani Baragwanath

Academic Hospital, South Africa

Authors:

Wamda Abuelhassan?, Gasim | Gasim?, Reidwaan Ally?, Colin Menezes®.

Affiliations:

!Division of Gastroenterology, Chris Hani Baragwanath Academic Hospital and the Faculty of
Health Sciences, University of the Witwatersrand, Johannesburg, South Africa.

2Faculty of Medicine, Alneelain University, Khartoum, Sudan.

3Division of Infectious Diseases, Chris Hani Baragwanath Academic Hospital and the Faculty

of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa.

Corresponding Author:

Dr Wamda Abuelhassan

E-mail: wamdaabuelhassan@hotmail.com
Mobile: 0027722850237

Postal Address: P.O. Box 3470 Southgate 2082, Johannesburg

16



Abstract

Background: Hepatitis C is a viral infection that leads to chronic liver disease resulting in
significant morbidity and mortality. This study aimed to describe the demographics and clinical
presentation of patients with chronic hepatitis C infection. Aspartate transaminase-to-platelet
ratio index (APRI) and fibrosis index based-on-4-factors (FIB4) were assessed for prediction of
liver fibrosis.

Methods: We retrospectively reviewed 87 patients who presented to the liver Clinic, Division
of Gastroenterology, Chris Hani Baragwanath Academic Hospital from January 2007 to
December 2016. Patients’ records were reviewed and analysed. Convenience sampling was
used. Results: The patients’ age was 52.6(12.3) years mean(SD). Fifty-four percent were
females. Genotype 5 was exclusively found in blacks (P=<0.001) constituting 53.5% of
infections in this ethnic group and 44% of the cohort, followed by genotype 1 (18.4%), genotype
3 (13.8%), genotype 4 (9.2%) and mixed-genotype infections which was 3.4%. Genotype 5
patients were older (mean age 56.7(9.8) years) than genotype 1 (46.3(11.4)) years and genotype
3 (42 (9.8)) years (P=0.002 and <0.001 respectively). The Receiver Operating Characteristic
curve (ROC curve) for Metavir FO and (APRI) (cut off <0.7) showed a moderate correlation
with an AUC of 0.349 (P=0.002), sensitivity of 78.8%, specificity of 70.6% and a negative
predictive value (NPV) of 63.2%. Metavir F4 vs APRI (cut off >1.5) showed an AUC = 0.881
(P=0.001) with sensitivity of 85.7%, specificity of 93% and a positive predictive value (PPV)
of 67 %. Metavir FO vs (FIB 4) (cut off <1.45) showed moderate correlation with AUC = 0.332
(P=0.021), sensitivity of 78.3%, specificity of 53.8% and a negative predictive value (NPV) of
73.7%. Metavir F4 vs FIB 4 (cut off >3.25) had a strong correlation with AUC= 0.952
(P=<0.001), sensitivity of 63.6%, specificity of 100% and PPV = 100%. Twelve-week EVR was
found to predict sustained virological response to therapy (OR=27.8, 95% CI=2.8-274.3, P=

0.004).
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Conclusion: Genotype 5 is predominant in this cohort particularly in older age groups compared
to other genotypes. Moreover, APRI and FIB4 scores were powered enough to diagnose
advanced fibrosis among HCV patients. Finally, early virological response during therapy was

found to determine sustained virological response.

Keywords:

Hepatitis C, HCV, genotype 5, South Africa, FIB 4 score, APRI score.
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Background

Hepatitis C is a viral infection that leads to chronic liver disease resulting in substantial
morbidity and mortality with many patients progressing to liver cirrhosis and hepatocellular
carcinoma. It tops the list of indications for liver transplantation in Japan, Europe and the United
States (1).

About seven major HCV genotypes have been recognised since the identification of HCV in
1989. These genotypes are one of the most critical factors determining response to therapy (8).
Genotype 5 is reported to be the predominant HCV genotype in South Africa constituting about
40% of HCV infections followed by genotype 1 (33%) (9).

The risk factors for hepatitis C infection include blood and blood products transfusion and organ
transplantation prior to 1992, intravenous drug use, long term haemodialysis, multiple sexual
partners, tattooing and scarification, unsafe medical practices, patients infected with human
immunodeficiency virus (HIV), and children born to HCV-infected mothers (4-7). Interestingly,
the ethnic background of patients has also been reported to determine the prevalence of HCV-
infection (8).

Anti-HCV antibodies are used for screening for hepatitis C. Thereafter qualitative and
quantitative essays are used to detect the HCV virus RNA and to determine the number of
existing viral copies. Further tests are done to determine the genotypes and their subtypes.
Patients diagnosed with hepatitis C usually require a liver biopsy before starting treatment unless
contraindicated e.g. patients with thrombocytopenia and in haemophiliacs. This is to assess for
the degree of fibrosis and to assess for other liver disorders such as fatty liver and iron overload.
The Metavir score is usually used to report on the liver histology(9). Recently, non-invasive
scores have been introduced as predictors of liver fibrosis. These include the aspartate
aminotransferase to platelet ratio index (APRI) and Fibrosis index based-on-four factors (FIB4)

(32,33). APRI and FIB4 scores have been reported to identify hepatitis C-related fibrosis in
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many studies thus alleviating the need for the invasive liver biopsy(34-36). This has not been
reported on in HCV infected individuals in South Africa.

The standard treatment used for chronically infected patients with hepatitis C in South Africa
is the combination of pegylated interferon (PegIFN) and ribavirin for twenty four or forty eight
weeks (42), with sustained viral response (SVR) achieved in up to 80% of those treated (37).
However, achievement of an SVR is governed by the HCV genotype along with other factors
such as genetic factors e.g. IL 28B (8,22). Hadziyannis et al showed that patients infected with
genotype 1 need standard doses of ribavirin while those infected with genotypes 2 and 3 are
adequately treated with low doses (38).Given the serious side effects of such a combination
(39), and hurdles of use among large sections of HCV patients, the use of the combination is not
always an easy decision (40).

Several factors are known to predict response to HCV therapy including (1) the patient’s age,
where age less than 40 years is associated with a better response. (I1) The patient’s race (whites
do better than blacks). (111) BMI (BMI less than 25 kg/m? do better than higher BMI’s). (1V)
HCV genotype. (V) Viral load (V1) Rapid viral response, (VII) The degree of liver fibrosis,
alpha fetoprotein, and IL28B (42).

Despite the impact of HCV infection on the South African population, especially on considering
its frequent coexistence with the highly prevalent HIV infection, there is lack of published data.
Therefore, this study aims to describe the demographics of patients with chronic hepatitis C,
disease presentation, clinical parameters, coinfection with hepatitis B and HIV and response to
therapy. It is expected that the findings of the current study will help to provide data on the
spectrum of hepatitis C infection in a referral hospital setting in South Africa.

Methods
Study population

We retrospectively reviewed 87 patients who presented to the liver clinic, Division of

Gastroenterology at Chris Hani Baragwanath Hospital (CHBAH) between January 2007 and
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December 2016. Patients diagnosed with hepatitis C infection were referred from local clinics,
South African National Blood Services (SANBS), CHBAH and from private clinics. Their
records were reviewed and analysed. Convenience sampling was used.

Data collection

All patients attending the clinic underwent an initial assessment including history taking and
examination. Baseline investigations including a full blood count (FBC), liver function tests
(LFT), urea and electrolytes (U&E), hepatitis C viral load and genotype, hepatitis B serology
and HIV serology were done. A liver biopsy was performed in all consenting patients except
where it was contraindicated or when it was not part of the treatment protocol (not done in
patients with genotype 3). Patients eligible for treatment were treated with peginterferon and
ribavirin. Those on treatment were followed up for the duration of therapy. Hepatitis C viral
load was done during treatment and at 24 weeks after treatment completion to determine
sustained virological response (SVR).

Definitions

Treated patients were deemed to have achieved a rapid virological response (RVR) if they had
an undetectable HCV viral load at week 4 of therapy. Early virological response (EVR) was
defined as complete when viral load was undetectable at 24 weeks of treatment or partial EVR
when there was a 2 log drop in viral load at 24 weeks of treatment. Sustained virological
response (SVR) was defined as an undetectable HCV viral load 24 week after completion of

treatment.

Statistical analysis
All data were analysed using SPSS statistical software (version 24.0 for Windows; SPSS Inc.,
Chicago, IL, USA). Categorical data such as gender, ethnicity and symptoms were analysed

using Pearson’s chi-square test or Fisher’s exact tests when more than 20% of cells have an
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expected frequency less than 5. Continuous data such as age and viral load were analysed using
parametric methods and presented as means and standard deviations or median and percentiles
for non-normally distributed data. The geometrical mean was used to analyse body mass index
(BMI) and viral load. T-test was used in the analysis of normally distributed continuous data;
one-way ANOVA with Dunett-t correction was used to compare between the ages of patients
with the different genotypes; otherwise the Mann Whitney U test was used. Multinomial logistic
regression was used to determine the risk factors for HCV-infection among the study cohort
after calculating their univariate logistic regression. Wilcoxon signed-rank test was used for
analysis of treatment effect on viral load and liver enzymes. Eta correlation was used to assess
the correlation between the Metavir, APRI and FIB4 scores, while Spearman correlation was
used for the correlation between APRI and FIB4 scores. Receiver operating characteristics curve
(ROC) was also used to compare APRI and FIB4 to the gold standard Metavir. A P value of

<0.05 was considered to be statistically significant.

Results

Demographics

Eighty-seven patients’ records were identified (Figure 1). The mean age of the cohort at
presentation was 52.6 (SD12.3) years. Female patients constituted 54% of the group. There were
71(81.7%) black individuals, 9 (10.3%) Asians and 7 (8%) whites. Black HCV infected
individuals tended to be older with a mean (SD) age of 55.7(10.60) which was statistically
significant (P=0.001) (Table 3).

Risk factors

Twenty-three of black individuals had history of blood transfusion but it was not statistically
significant. Five individuals were haemophiliacs. There was no statistically significant
difference in the prevalence of haemophilia between the different ethnic groups. White
individuals had more tattooing and history of intravenous drug use when compared to blacks
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and Asians which was statistically significant (P=<0.001) (Table 1). History of previous surgery
and scarification were not significantly different between the ethnic groups. Data for men who
have sex with men (MSM) was not available.

Clinical parameters of patients

Thirty-one (35.6%) individuals were incidentally diagnosed. Forty-seven (60.3%) patients were
symptomatic. In 9 patients, presentation was not documented. The most frequently symptoms
and signs were joint pain in 12.8%. This was followed in frequency by ascites in 6 patients,
lower limb oedema in 5 patients and jaundice in 5 patients.

Comorbidities

Comorbidities in this cohort included diabetes mellitus (10 individuals), chronic kidney disease
(8 black individuals) and cardiovascular disease (7 individuals). There was no statistically
significant difference in the prevalence of co-morbidities between the different ethnic groups.
Chronic hepatitis B was encountered in 3 (2 blacks and 1 Asian) of the 87 individuals while
human immunodeficiency virus (HIV) infection was encountered in 17 subjects {16(22.5%)
black and 1(14.3%) white patients}. The median (Interquartile range - IQR) CD4 for HIV co-
infected individuals was 448 (283-900) cells/uL. Of the 78 patients in which the information
was available, 9 were smokers. Thirteen of 81 patients consumed alcohol. The geometric mean
and SD of BMI was 25.12 (1.2).

Genotypes

Genotype 5 was exclusively found in blacks. It constituted 53.5% of infections in this ethnic
group and 44% of the whole cohort, followed by genotype 1 which formed 18.4%; genotype 3
(13.8%); genotype 4 (9.2%) and mixed genotype infection (3.4%). When genotype 5 was
compared to HCV genotypes in other ethnic groups, a statistically significant difference was

seen (P=<0.001). Genotype 5 patients were found to be older (mean (SD) age 56.7(9.8) years)
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than genotype 1 (46.3(11.4) years and genotype 3 (42 (9.8) years (P=0.002 and <0.001
respectively).

Viral loads

The mean viral load for the cohort was log 5.7(0.9). There was no statistical difference between
the different ethnic groups or different genotypes.

Metavir and FIB4 scores

Metavir and APRI scores and FIB4 and APRI score where found to be strongly correlated. r=1,
0.997 and 0.817 respectively. The Receiver Operating Characteristics curve (ROC curve) for
Metavir FO and APRI (cut off <0.7) showed a moderate correlation with an AUC of 0.349
(P=0.002), sensitivity of 78.8%, specificity of 70.6% and a negative predictive value (NPV) of
63.2% and for Metavir F4 vs APRI (cut off >1.5) showed an AUC = 0.881 (P value 0.001) with
Sensitivity 85.7%, Specificity 93% and a positive predictive value (PPV) of 67% (figure2).
Metavir FO Vs FIB 4 (cut off <1.45) has a moderate correlation with AUC = 0.332 (P=0.021),
sensitivity of 78.3%, specificity of 53.8% and NPV 73.7 %. Metavir F4 Vs FIB 4 (cut off >3.25)
has a strong correlation with AUC= 0.952 (P=<0.001), sensitivity of 63.6%, specificity of 100%
and PPV of 100% (figure 3).

Treatment

All treated patients received pegylated interferon a 2a (Pegasys) and ribavirin. Of 48 patients
who were treated, 44 completed treatment. 34 individuals achieved SVR while 9 did not. In one
patient results were not available (figure 1). All patients but one developed side effects
secondary to treatment. Anaemia was the most common side effect (33 (68.8%) individuals)
followed by leucopenia (31(65%)) and fatigue (27(56.2%)). Growth factors (EPO and G-CSF)

were used in 17(35.4%) and 6(12.5%) individuals respectively during treatment.
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Both ALT and AST showed a statistically significant decline post treatment (P= <0.001).
Twelve-week EVR was found to predict sustained virological response to therapy (OR=27.8,

95% Cl=2.8-274.3, P=0.004) (Table 4).

Discussion

Chronic HCV infection causes substantial morbidity and mortality as it remains asymptomatic
for prolonged periods of time until the individual develops chronic liver disease and/or HCC,
yet it is potentially curable.

Having the same mode of transmission as HIV and the high prevalence of HIV in South Africa;
it was thought that South Africa will have a large burden of patients with HCV infection. There
Is paucity of data on HCV infection in South Africa. In the current cohort of 87 patients we
describe the clinical characteristics of patients with specific emphasis on genotype 5 which is
endemic in South Africa with scarcity of literature worldwide on this genotype (43). Genotype
5 was seen in 44% of the cohort subjects; this is more or less similar to what Smuts et al has
described from a sample of 79 patients (9). On the other hand, Prabdial-Sing et al described a
lower percentage of genotype 5 in a larger cohort having done the study at the National Health
Labrotary Service (43). Genotype 5 was found exclusively in South African blacks. This could
possibly be atributed to previous apartheid policies segregating groups of people together
particularly that patients infected with genotype 5 were found to be significantly older than
genotype 1 and 3. The observation that it occurs more frequently in older age has been made
by french researchers a couple of years ago (44). Genotypes 1, 3, 4 and mixed-genotype
infections followed genotype 5 in frequency with a percentage of 18.4%, 13.8%, 9.2%, and
3.4% respectively; with similar distribution to Prabdial-Sing et al report apart from genotype 1
which was far less encountered than what they have reported(43). On the other hand, these

figures are much higher than Smuts et al’s figures, though sample sizes were not that different.
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Both HIV and hepatitis B occurred in low rates in this cohort despite the shared modes of
transmission of those infections with HCV.

In this cohort, scores for liver fibrosis such as the APRI score and the FIB4 score correlated
significantly with advanced Metavir score of fibrosis (Metavir F3 and F4). Such a conclusion
has been reached by a number of researchers (34,35). Implementing these scores in clinical
practice can reduce the need for invasive liver biopsies.

Multiple factors were found to affect clearance of the virus, however in this cohort week-twelve
early virological response (EVR) was the only predictor of sustained virological response among
the study cohort. Rao et al had a similar conclusion on their multicentre study that included 125
study recruits of chronic hepatitis C patients (36).

The major strength of this study is that it adds significant information on the clinical
characteristics of patients with HCV in South Africa even though it is a retrospective single
centre study and does not include patients who have been treated with directly acting antivirals
(DAASs), however, this has since changed and DAAs are going to be the standard of care of

treatment of HCV patients in SA.

Conclusion

The current study concludes that genotype 5 is the predominant genotype in a single South
Africans centre. It is more common among older South African blacks compared to other
genotypes. Moreover, APRI and FIB4 scores were powered enough to diagnose advanced
fibrosis among HCV patients alleviating the need for liver biopsy in selected individuals.
Despite their shared modes of transmission, hepatitis B and HIV infections were not encountered
commonly among HCV patients in this cohort. Finally, early virological response was found to

determine who is likely to have a sustained virological response.
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Tables and Figures

Table 3: Hepatitis C infection: Cohort characteristics according to ethnicity

Characteristics Ethnicity
Black (71) White (7) Asian (9)
Age 55.7(10.6) 33.1(3.9) 43.6(11.6)
Gender Male 33(46.5) 3(43) 4(44.4)
Female 38(53.5) 4(57) 5(55.6)
Comorbidities DM 8(11.3) 0(0) 2(22.2)
CKD 8(11.3) 0(0) 0(0)
Hemophilia 4(5.65) 1(14.3) 0(0)
Chronic Hepatitis B 2(2.83) 0(0) 1(11.1)
HIV 16(22.6) 1(14.3) 0(0)
BMI 25.1(1.2) 24(1.2) 26.3(1.15)
Risk Factors  Blood transfusion 23(32.4) 1(14.3) 2(22.2)
Tattoo 0(0) 3(43) 0(0)
Scarification 1(1.4) 0(0) 0(0)
IV drug use 0(0) 3(43) 0(0)
Surgery 11(15.5) 0(0) 2(22.2)
Genotypes GT1 11(15.5) 2(28.6) 4(44.4)
GT3 3(4.2) 4(57.2) 5(55.6)
GT4 8(11.3) 0(0) 0(0)
GT5 38(53.5) 0(0) 0(0)
>1 GT 3(4.2) 0(0) 0(0)
Viral load Log 5.8(0.8) Log5.6(1.2) Log5.5(1.2)
Total treated (48) 37(52.1) 5(71.4) 6(66.7)
Response to SVR No (34) 27(73) 5(100) 2(33.3)
treatment (44)  Non-responders 5(13.5) 0(0) 2(33.3)
Relapse 2(5) 0(0) 1(16.7)

All data are expressed as number and percentile n(%) except for age, BMI and VL which are

expressed using mean and standard deviation n(SD)

BMI: body mass index, VL: viral load, SVR: sustained virological response, DM: diabetes

mellitus, CKD: chronic Kidney disease, HIV: human immunodeficiency virus, GT: genotype
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Table 4: Predictors of SVR

Variables SVR NOSVR P
Age mean (SD) 47.2(11.8) 54.7(9.9) 0.103
Gender Male (n:19) 15 4 0.889
Female (n:24) 18 6
Ethnicity White (n:5) 5 0
Black (n:34) 27 7 0.090
Asian (n:4) 2 2
HIV (n:4) 4 0 0.999
Genotypes GT1 5 3
(GT) GT3 5 1
GT4 1 3 0.079
GT5 20 2
>1 GT 3 0
RVR (n:27) 23 4 0.211
EVR 12 (n:42) 34 9 0.006
FIB4 (n:40) 33 7 0.036
APRI (n:40) 33 7 0.079

On multivariate analysis EVR12 was found to be the only significant factor determining

response with a p value of 0.004

Total cohort number=87

Treated participants=48 Did not receive treatment=39

Did not complete
treatment=4

Completed NEEE Lost to follow Contra-indication to Lost to follow up = 10 Refused treatment= 4
treatment=44 anemia=1 up=2 treatment=25
SVR achieved SVR not achieved=9 No result Hepatocellular Stage 4 Psychiatric Cardiovascular Child-
=34 found=1 carcinoma=2 HIV=6 disorders=4 disease=7 Pugh=6

Figure 1. Flow chart of the study cohort

33



ROC Curve
'
.
.
H
mnl
1 - Spacificity

Diagenal segments are produced by s

APRI (cut of <0.7) vs Metavir FO

AUC=0.349, P=0.002
Sensitivity= 78.8%
Specificity=70.6%

NPV =63.2%

ROC Curve

LES
/

Sensitivity

g
.

-

T g
04 05
1 - Specificity

Diagonal szgments are produced by ties.
FIB 4 cut off <1.45 vs Metavir FO
AUC =0.332, P=0.021
Sensitivity =78.3
Specificity= 53.8,

NPV =73.7%

Figure 2. Correlation between APRI and Metavir Scores

ROC Curve ROC Curve
T 107 -
s s
B P
£ 2
§ §
@ @ o
o2 B
[
] 02 £ s an o oo 2 o a5 an "
1- Specificity 1- Spacificity
Disgenal ssqments ars produced by fias Disgonal ssgmanns ars produzed by fiss
APRI (cut of 0.5-2) vs Metavir F3 APRI (cut of 21.5) vs Metavir F4
AUC=0.578, P=0.571 AUC = 0.881, P value 0.001
Sensitivity= 20% Sensitivity=85.7%
Specificity= 6% Specificity=93%
PPV =79% PPV =67 %
ROC Curve
1
|
o |
|
|
20 |
2
H |
@ |
D o4
|
|
oz
|
T T T T
0o 02 04 06 08 10
1 - Specificity

Diagonal segments are produced by tiss

b. FIB 4 (cut off >3.25) vs Metavir F4
AUC=0.952, P=<0.001
Sensitivity= 63.6%,
Specificity =100%,

PPV =100%

Figure 3. Correlation between FIB4 and Metavir

34



CHAPTER 3: SUPPLEMENTARY TABLES AND FIGURES

Table 5: Liver enzymes response to treatment
Variable Pre-treatment Median Post-Treatment Median P value
AST 40 28 <0.001

ALT 44.5 20 <0.001

Table 6: The correlation between Metavir, FIB4 and APRI scores (Eta correlation)

Variables Metavir FIB4 APRI

METAVIR 1 1 0.997
FIB4 1 1 0.817
APRI 0.997 0.817 1

Table 7: Characteristics of Hepatitis C genotype 5 infection in comparison to other

genotypes (Univariate analysis)

GT5 GT1 P GT 3 P GT 4 P >1 GT P
Genotype
Variable
Age mean (SD) 56.(9.8) 46.3(11.4) 0.002 42(9.8) <0.001 60.6(6.5) 0.296 46(20.5) 0.089
Gender Male 16 8 0.732 7 0.329 3 0.810 3 NA
Female 22 9 NA 5 NA 5 NA 0 NA
Ethnicity  White 1 2 0.992 4 0.992 0 0.997 0 NA
African 37 11 0.991 3 0.990 8 NA 3 NA
Asian 0 4 NA 5 NA 0 NA 0 NA
IV drug 0 0 0.999 3 0.995 0 0.999 0 NA
use
Surgery 7 4 0.662 1 0.419 0 0.690 0 NA
Tattooing 0 0 0.999 3 0.995 0 0.999 0 NA
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Symptoms and signs

Figure 4. HCV infection: symptoms and signs

Skin rash
Pulmonary disorders
Thyroid disorders
Liver failure
depression ——
weight loss I
Headache
flu-like symptoms
fatigue

thrombocytopenia

Anemia

Figure 5. Side Effects of Treatment
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CHAPTER 4: APPENDICES

Appendix 1 - Data Collection Sheet

Data Collection Sheet

Participant Identification Number

1. Age (at time of presentation) (years)

2. Gender: Male [ | Female [ ]

3. Ethnic p
White Elack African Mixed Ancesiry Asian
Other ﬁ (specify |:| ) |:| |:|

4. Presentation: Incidentally Diagnosed I:I Fatigue |:|
Abdominal pain I:I Jaundice I:l Asr.itesl:l Hematemesis |:|

Body Swelling I:I Melena |:| Joint F’ainsl:l Weight loss I:I

Hepatocellular carcinoma |:| Other I:I (specify )

5. Comorbidities:

Diabetes Mellitus Hypertension

Cardiovascular disease Haemophilia

Chronic kidney disease Rheumatelogical conditions

Chronic hep B Psychiatric iliness

HIV: known I;I unknown { if known CD4 treatmen

Other |:| ecify )

6. Risk factors: Previous blood transfusion Tattoo H

Scanfication IV drug use
Cther (specify ]

Alcohol use: Yes I:I an:l Smoking: YESD No []
Examination: Weight (at time of treatment): kg Height m
Jaundice |:| Edema |:| Hepatomegaly |:|

[==Rt |

Splenomegaly |:| Ascites |:| Other [ ] (specify )
9. Investigations: Genotype Hep C Viral Load Log value
10.HIV status: Positive MNegative
11.Hepatitis B surface antigen: Positive Megative Jﬂ:'
12. Pre-treatment blood tests: Hemoglobin gm/dl elets x108/L
WCC x10%L Total Bilirubin: umol/lL  Albumin: g/l
ALT UL AST UL ALP UL GGT L
Creatinine umol/L INR: Ferntin: ug/lL % sats
Transferrin: gl  AFP
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13.Liver Biopsy performed pre-treatment: Yes[ | No []

14.If yes: Metavir score: A1 |:| A2 |:|A3 |:|

F1[] F2[]F3[] F4[]

15. Treated: ‘f’esl:l No |:|

16.If no, treatment exclusion reason:

Refused |:| contraindicated |:| (specify )

Other |:| (specify )
17. Pegylated-Interferon initiating dose: 180ug/wk |:| 135ugiwk |:| 90ug/whk |:|
18. Ribavirin initiating dose mg/day

19 Week 4 PCR (Rapid viralogical response: RVR)  Positive || Negative L
20.Week 12 PCR (Early viralogical response: EVR )  Positive |:| Negative |:|

21.Total duration of treatment: (weeks)
22.End of treatment ( EOT) PCR: Posiive [ | Negative [ ]

23. Sustained viralogical response(SVR) achigved? ves [ No[]
24 Was any G-CSF (e.g. Neupogen) required? Yes [ ] No []

25.Was any EPO (e.g. Recormon) required? Yes [ | No [ ]

26.Side Effects of treatment: Yes ] No L] if yes specify below:

Anaemia [] Leukopenia [[] Thrombocytopenia []

Flu-like symptoms [ | Fatigue [] Headache ]

Weight loss [] Depression ] Hypersensitivity reaction| ]

Liver failure [] Thyroid disorder[ ] (specify )

Pulmonary disorder [] (specify ) Other [ ] specify
27.EQOT ALT WL AST /L

RVR: Rapid viralogical response, EVR: early viralogical response, EOT: End of Treatment;
SVR : Sustained Viralogical Response (Hep C PCR negative 24 weeks after the completion of

treatment)
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