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Abstract: Patients undergoing hemodialysis are prone to Hepatitis C Virus
(HCV) infection. Elevation of serum Alanine Amino Transaminase (ALT) is
suspected to correlate with the occult HCV infection. Our study is based on this
observation to substantiate the findings or otherwise. This hospital randomized
retrospective and prospective of about 2 years study, recruited 74 patients (55
males and 19 females) of stage — 5 chronic kidney diseases (CKD). After clinical
evaluation, relevant laboratory tests, viral markers (HIV, HBV and HCV) and
hepatic enzymes patients were followed after each hemodialysis. Patients with
elevated ALT were subjected to HCV testing. Results analyzed. Preliminary data
suggest a high frequency of occult HCV infection in dialysis patients with
elevated liver enzymes who are anti-HCV antibody and HCV RNA negative.
Keywords: Occult Hepatitis C Virus Infection; Serum Alanine Amino
Transaminase; Chronic kidney Diseases; Hemodialysis.

INTRODUCTION

Hepatitis C Virus (HCV) infection is an insidious, mostly
asymptomatic, recurrent & occult hepatitis. If not diagnosed and treated timely it
progresses to cirrhosis and hepato-cellular carcinoma. HCV found in patients
with different presentations i.e. Liver transplantation [1]; Chronic Hepatitis,
Cirrhosis or persistent liver dysfunction of unknown etiology, patients receiving
antiviral therapy, Chronic Kidney Diseases (CKD) on Hemodialysis (HD) and
even in screened blood transfusion from blood donors HCV infection is 1 in
103000 [2].

Patient vulnerability to HCV infection during

Patients

HD depends on: the duration of dialysis, associated
Hepatitis B Virus (HBV) infection, diabetes, blood
transfusions, alcohol, I/V substance abuse, nosocomial
HCV transmission and male gender [3-5]. Some
patients on HD have propensity to develop elevated
serum Alanine Amino tranferase (ALT). New genomic
studies detected HCV in these patients [6, 7]. In view
of this, this study is undertaken to detect occult HCV
infection in patients with raised Serum ALT so that
early effective therapeutic and preventive measures can
ameliorate the risk of HCV transmission.

METHOD

Study design: This hospital based cross —
sectional, open, randomized, retrospective and
prospective study was undertaken jointly by
Department of Medicine and Microbiology of
Maharishi Markandeshaver Medical College and
Hospital Kumarhati— Himachal Pardesh.

Study duration: From May 2014 to Mar 2016.

Consecutive patients of Stage - 5 CKD
(Glomerular Filtration Rate < 15 ml / min per 1.73 m?),
due to any cause, requiring maintenance HD were
included in this study. Total patients were 74 patients
(55 males and 19 females, male: female 3:1).

Exclusion criteria

(1) Liver dysfunction due to causes other than
viral hepatitis, (2) Patients receiving steroids or
immunesuppresants and (3) Patients were not available
for follow up.

Patients enrolled in this study were clinically
evaluated: detail history taken including relevant family
history, especially for Diabetes mellitus, hypertension
and other risk factor, life style, substance abuse
including 1/V drug abuse, blood transfusion, extra
marital sexual contact and health care consciousness.
Physical examination included: measurement of blood
pressure and other relevant vital parameters; presence
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of anemia, edema, cardiovascular state especially bruit
over renal arteries and other systemic examination.

After clinical examination, on 1% predialysis
day (when patient is taken for dialysis in this hospital),
blood samples were taken for Hemoglobin (Hb), Total
(TLC) & Differential Leukocyte Count (DLC), Urine
routine examination and, if required, urine for culture
and sensitivity; blood for biochemical profile
mandatory for HD, serum HBV, HCV & HIV viruses
and Liver function tests including Aspartate
Aminotransferase (AST) and Alanine Aminotranferase
(ALT). USG Abdomen was taken, especially, for Liver
& renal areas. After HD, patients were advised to
continue medication for Hypertension (HTN), DM &
other  appropriate  symptomatic  treatment and
recommended follow up. Follow up was decided based
on serum creatinine level (> 7 mg%), symptomatic fluid
overload, concurrent infection with increase catabolism
and/or systemic complications of uremia. On
subsequent maintenance HD, each patient, apart from

clinical examination, was subjected to required
laboratory tests. Medicine renewed. Three monthly,
patient was screened for HCV, HBV and HIV.

RESULTS

This study included 74 patients of Stage — 5
CKD (55 male and 19 female. Male & Female ratio
3:1). They constituted both Indoor and OPD patients.
Out of 55 males 30 (54.55 %) had HTN, 10 (18.18%)
DM, 12 (21.82%) both HTN & DM and 3 (5.9%)
pyelonephritis. Out of 19 females 15 (78.95%) had
HTN, 1(5.56%) DM and 3 (16.67%) both HTN and DM
(Table —1)

Based on exclusion criteria 5 patients [1 =
predialysis positive for HCV (male); 1 = HIV positive
(male); 1 = terminally ill (male) and 2 = continue to
receive multidisciplinary therapies (1 Male & 1
Female)] were excluded. Details of patient’s age and
sex — wise distribution of CKD patients (51 Males and
18 Females) given in Table — 1.

Table-1: Age & Sex — wise Distribution of CKD patients

Sex Male Female

Age <30 31-50 51-70 >70|<30 31-50 51-70 >70
HTN 2 9 19 1 8 6

DM 3 7 1

HTN & DM 2 10 3

Misc (?Pyelonephritis) 2 1

Total 2 16 37 1 9 9

(Note: DM = Diabetes mellitus; HTN = Hypertension; Misc = Miscellaneous. Diagnosis of Pyelonephritis was assumed
in a patient with history of recurrent fever, general symptoms and urinary tract infection in setting of nephrolithiasis)

Sixty one patients [47 (85.45%) males and 14
(73.68 %) females] were with rural background
inhabiting in remote hilly areas and financially
backward. Almost all were irregular in follow up for
HD because of financial constraint, ignorance about the
nature of the disease and wrong notion that HD is an
ultimate cure of CKD and hence probably accepted
multidisciplinary treatment including holistic medicine
for the disease before being diagnosed as CKD. None of
the patient was 1I/V substance abuser, though 48
(87.27%) males consumed country — made alcohol in
moderation during healthy life. Fifty two (97 %) males
and 9 (47.39%) females were smokers in moderation
and for many years. No past history of jaundice or
infusion of blood of blood products.. Whether HTN is
the cause or complication of CKD cannot be
substantiated authentically as patients had no previous
medical record. Many HTN patients were diagnosed
CKD on initial examination. CKD was found to be
more prevalent in males being highest in age group 51 —
60 and lesser in 31- 50 years in females and detected
about a decade earlier in females. Same trend was seen
with DM or DM and HTN. CKD in young seems likely
to be of infective in origin. Age at which CKD was
diagnosed / HD initiated shown in Table — 1 & depicted
in Fig — 1.

During initial evaluation and subsequent
follow up, 25 [17 (24.64%) males and 8 (11.59%)
females] patients were found abnormally raised ALT
and AST either before or during HD follow up, except 1
male patient where ALT was disproportionately high
and AST normal. Follow up revealed that elevated
hepatic enzymes, especially ALT, were not related to
the duration of HD, age of patient and number of blood
transfusions, if any. Males have shown greater
propensity towards hepatic enzyme elevation than
females. One patient turned positive for HCV during 1
year of maintenance HD with abnormally raised ALT
when initially level was normal. None of the patient
with raised ALT had features of overt hepatitis or its
complications. Secondly, none of CKD patient has
undergone renal transplantation which could have
necessitated immunosuppressant therapy and activating
occult HCV hepatitis to overt hepatitis. Because of
limitations, this study could not perform hepatic
fibroscan, liver biopsy and / or HCV RNA genomic
study to substantiate or rule out hepatic changes in
occult HCV infection. This study has observed that
during follow up almost all the patients failed to adhere
to prescribe conservative therapy at home and reporting
with deranged serum electrolytes, raised blood urea and
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serum creatinine, appreciable fluid retention and / or

uncontrolled DM and HTN and infections.
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Fig-1: Age of Male CKD patients reporting for HD)

Aanemia was universal in patients in this
study. Severe anemia was present in 42 [37 (72.5%)
males and 5 (27.8%) females]; moderate in 19 [11
(21.57%) males and 8 (44.44%) females)] and mild in 8
[2 (3.92%) males and 6 (33.33%).

DISCUSSION

In general population HCV infection is
common in 30 to 49 years of age with male
preponderance [8, 9]. Significant routes of HCV
transmission are intravenous drug abuse, hemodialysis,
blood and blood products transfusion. In more than
40% of cases, source and mode of transmission cannot
be identified, suggesting other unidentified modes of
transmission. Since HCV infection is mostly
asymptomatic, it remains undiagnosed and 50 — 85% of
these patients gradually progress to cirrhosis, hepatic
failure and Hepatocelluar carcinoma.

Occult HCV infection is recently described
entity which means absence of conventional anti-HCV
antibodiy and HCV-RNA in peripheral blood but
evidence of HCV viremia (HCVRNA) in hepatocytes or
peripheral blood mononuclear cells (PMNCs). Apart
from hepatotropic nature of HCV, it can also replicate
in extrahepatic sites, including PMNCs [12, 13].

The prevalence of occult HCV infection is
high in HD patients with persistently abnormal values
of alanine aminotransferase of unknown cause [6, 18,
20, 21].

Very little is known about the potential
transmission risks of occult HCV infection, especially,
in patients on maintenance dialysis [10]. In some
centres, the prevalence of anti-HCV is estimated to be
8% among chronic hemodialysis patients, nosocomial

transmission mode is common [11], HCV infection
increases the risk for death among patients receiving
chronic hemodialysis treatment and after renal
transplantation. Despite stringent guidelines to prevent
HCV transmission in HD units, HD - related HCV
infections do occur; may be due to breaches in infection
control.

Even Centers for Disease Control (CDC)
recommends initial anti HCV screening upon admission
for all chronic HD patients. For HCV-susceptible
patients, periodic testing for ALT; anti-HCV screening
should be obtained semiannually thereafter and in
response to unexplained elevations in ALT, to facilitate
early detection of transmission of HCV in HD units and
implementation of control measures [14]. In the
presence of elevated levels of liver enzymes, dialysis
patients are usually tested for the major hepatitis viruses
(hepatitis B virus [HBV] and HCV). Some patients
(3%) on maintenance HD have elevated liver enzymes
with unclear cause [15]. Information about occult HCV
infection in patients on maintenance dialysis is limited
[16, 17].

Apart from nosocomial spread, clinical
consequences of Occult HCV infected patient include
risk of transmitting HCV to others within HD units.

Limitations

This study has limitations due to technical or
financial reasons for not performing liver biopsy,
Fibroscan liver and HCV — RNA genomic study.

Study was purely based on biochemical signs
of liver disease (raised ALT) of unknown cause
probably due to HCV infection (based on various
studies data implicating HCV in raised ALT); follow up

Auvailable online: https://saspublishers.com/journal/sjams/home

5070



Shiv Parshad Mittal et al., Sch. J. App. Med. Sci., Dec, 2018; 6(12): 5068-5072

not adequate to the end point (development of Hepatitis
C, death) and finally some studies have shown that
HCV-related liver disease in CKD patients is
characterized by spuriously low aminotransferases even
in the presence of active infection (?).

If it is expected that occult HCV infection does
transmit HCV within dialysis units, so current measures
should be adequate to control spread of HCV, even if
not evaluated by PCR or nucleic acid technology. But
more information is needed to substantiate this
speculation and to define the risk, if any, for HCV
transmission in HD units. Renal transplant recipients
get HBV infection from donors with positive HBV
serologies (hepatitis B surface antigen—negative/anti—
hepatitis sB core antigen antibody—positive Kkidney
donors) indicative only of previous infection [17].
There is theoretical speculation that CRF patients have
low immunity therapy enhances HCV replication in HD
contact patients. Detection of occult HCV infection not
uncovered by routine diagnostic methods may have an
important bearing on the development of new screening
strategies and therapeutic interventions for HCV
infection in these patients. Some screening strategies for
HCV detection have shown hopes to confirm HCV
infection i.e. detection of HCV-RNA in Peripheral
Blood Mononuclear Cells [18] and if not identified in
peripheral blood mononuclear cells then detection of
HCV-RNA in liver cells. Liver biopsy for HCV not
routinely contemplated except in patients undertaken
for liver transplantation [6].

In conclusion, preliminary data suggest a high
frequency of occult HCV infection in dialysis patients
with elevated liver enzymes who are anti-HCV
antibody and HCV RNA negative. Further studies are
needed to assess the clinical consequences of occult
HCV infection in dialysis patients and renal transplant
recipient

REFERENCES

1. Wiesner RH, Sorrell M, Villamil F. Report of the
first International Liver Transplantation Society
expert panel consensus conference on liver
transplantation ~ and  hepatitis  C.  Liver
Transplantation. 2003 Nov;9(11):S1-9.

2. Schreiber GB, Busch MP, Kleinman SH, Korelitz
JJ. The risk of transfusion-transmitted viral
infections. New England journal of medicine. 1996
Jun 27;334(26):1685-90.

3. Di Napoli A, Pezzotti P, Di Lallo D, Petrosillo N,
Trivelloni C, Di Giulio S, Registry LD.
Epidemiology of hepatitis C virus among long-term
dialysis patients: a 9-year study in an Italian region.
American Journal of Kidney Diseases. 2006 Oct
1,48(4):629-37.

4. Fabrizi F, Lunghi G, Pagliari B, Mangano S,
Faranna P, Pagana A, Locatelli F. Molecular
epidemiology of hepatitis C virus infection in
dialysis patients. Nephron. 1997;77(2):190-6.

5.

10.

11.

12.

13.

14.

15.

16.

17.

Seelig R, Renz M, Bottner C, Seelig HP. Hepatitis
C virus infections in dialysis units: prevalence of
HCV-RNA and antibodies to HCV. Annals of
medicine. 1994 Jan 1;26(1):45-52.

Barril G, Castillo I, Arenas MD, Espinosa M,
Garcia-Valdecasas J,  Garcia-Fernandez N,
Gonzalez-Parra E, Alcazar JM, Sanchez C, Diez-
Baylon JC, Martinez P. Occult hepatitis C virus
infection among hemodialysis patients. Journal of
the American Society of Nephrology. 2008 Dec
1;19(12):2288-92.

Haber MM, West AB, Haber AD, Reuben A.
Relationship of Aminotransferases to Liver
Histological Status in Chronic Hepatitis C 1.
American Journal of Gastroenterology. 1995 Aug
1;90(8).

Alter MJ, Kruszon-Moran D, Nainan OV,
McQuillan GM, Gao F, Moyer LA, Kaslow RA,
Margolis HS. The prevalence of hepatitis C virus
infection in the United States, 1988 through 1994.
New England journal of medicine. 1999 Aug
19;341(8):556-62.

Bialek SR, Terrault NA. The changing
epidemiology and natural history of hepatitis C
virus infection. Clinics in liver disease. 2006 Nov
1;10(4):697-715.

Thongsawat S, Maneekarn N, Kuniholm MH, et al.
Occult hepatitis C virus infection during an
outbreak in a hemodialysis unit in Thailand. J Med
Virol 2008;80:808.

Finelli L, Miller JT, Tokars JI, Alter MJ, Arduino
MJ. National surveillance of dialysis-associated
diseases in the United States, 2002. InSeminars in
dialysis 2005 Jan (Vol. 18, No. 1, pp. 52-61).
Oxford, UK: Blackwell Science Inc.

Blackard JT, Kemmer N, Sherman KE.
Extrahepatic replication of HCV: insights into
clinical manifestations and biological
consequences. Hepatology. 2006 Jul 1;44(1):15-22.
Fabrizio Fabrizi, Paul Martin. Occult Hepatitis C
Virus Infection in Hemodialysis. Am Soc of
Nephrol 2008; 2288.

Alter MJ, Arduino MJ, Lyerla HC, Miller ER,

Tokars JI. Recommendations for preventing
transmission of infections among chronic
hemodialysis patients.

Kidney Disease. Improving Global

Outcome.KDIGO clinical practice guidelines for
the prevention, diagnosis, evaluation and treatment
of Hepatitis C in chronic kidneydisease. Kidney.
Int 2008;73.

Oesterreicher C, Hammer J, Koch U, Pfeffel F,
Sunder-Plassmann G, Petermann D, Miiller C.
HBV and HCV genome in peripheral blood
mononuclear cells in patients undergoing chronic
hemodialysis. Kidney international. 1995 Dec
1;48(6):1967-71.

Fabrizio F, Bunnapradist S, Martin P.
Transplanting kidneys from donors with prior
hepatitis B infection: one response to the organ

Auvailable online: https://saspublishers.com/journal/sjams/home

5071



Shiv Parshad Mittal et al., Sch. J. App. Med. Sci., Dec, 2018; 6(12): 5068-5072

18.

shortage. Journal of nephrology. 2002;15(6):605-
13.

Castillo I, Pardo M, Bartolomé J, Ortiz-Movilla N,
Rodriguez-lfiigo E, Lucas SD, Salas C, Jiménez-
Heffernan JA, Pérez-Mota A, Graus J, LoOpez-
Alcorocho JM. Occult hepatitis C virus infection in
patients in whom the etiology of persistently
abnormal results of liver-function tests is unknown.
The Journal of infectious diseases. 2004 Jan
1;189(1):7-14.

19.

20.

Siagris D, Christofidou M, Triga K, Pagoni N,
Theocharis GJ, Goumenos D, Lekkou A,
Thomopoulos K, Tsamandas AC, Vlachojannis J,
Labropoulou-Karatza C. Occult hepatitis B virus
infection in hemodialysis patients with chronic
HCV infection. Journal of nephrology.
2006;19(3):327-33.

Zaghloul H, EI-Sherbiny W. Detection of occult
hepatitis C and hepatitis B virus infections from
peripheral blood mononuclear cells. Immunological
investigations. 2010 Jan 1;39(3):284-91.

Auvailable online: https://saspublishers.com/journal/sjams/home

5072



