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INTRODUCTION 

Hepatitis B (HBV) and hepatitis C (HCV) are
chronic viral infections of the liver which repre-
sent a substantial public health burden in the

United States (1). The natural history of both infections
involves advancing hepatic fibrosis resulting in cirrho-
sis with the associated complications of hepatocellular
carcinoma (HCC), liver failure and need for liver trans-
plantation. Due to an increased incidence of HCV infec-
tion, the burden of HCV-related complications is
projected to increase in the next decade (2). Psychiatric
illness (notably substance abuse) predisposes patients to
exposure to HBV and HCV, and psychiatric illness
(including cognitive, anxiety, psychosis, and mood dis-
orders) may emerge as medication-related side effects
from antiviral treatment for HCV (3–9). As such,

internists, hepatologists, and psychiatrists treating these
patients need to be aware of the co-morbid hepatic and
psychiatric illnesses in these patients and to offer care in
an integrated model of care delivery.

TREATMENT OF HBV AND HCV
Treatment of HBV or HCV when it occurs as the sole
liver disease is, in either case, a long and intensive
process involving multiple medications with significant
adverse reactions and need for close monitoring while
on therapy. Co-infection with both viruses and the ther-
apy of a co-infected patient is a less commonly-encoun-
tered clinical situation. Literature in the area of HBV
and HCV co-infection is also relatively sparse (10).

Recent advances in the treatment of HCV have
resulted in newer and more aggressive therapies
(11–13). The burden to society from having a large
population with cirrhosis and end-stage liver disease,
along with the scarcity of donor organs available for
liver transplantation,  has driven the need to treat
larger numbers of patients, some of whom may have
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been considered ineligible for treatment in the recent
past (data from the United Network for Organ Sharing
(UNOS)). Examples include patients with cytopenias
due to cirrhosis, and patients with a history of severe
psychiatric illnesses (e.g. mood, psychotic, and active
substance use disorders) (14). Paradoxically, those
patients may be the ones most in need of medical ther-
apy for HCV, either as a means to possibly prevent the
development of liver cancer or because liver trans-
plantation may not be an option in the presence of
ongoing unresolved major psychiatric illness (includ-
ing substance abuse disorders), which are currently
considered contra-indications to liver transplantation. 

The impetus to “push the envelope” in the treat-
ment of HCV has resulted in the creation of a patient
pool that amplifies the challenges in the treatment of
HCV, with special issues—side effect management,
compliance and outcome. It has also been suggested
that treatment rates for HCV in the community are low
and that enhancing the ability of the internist to recog-
nize and treat potentially reversible contraindications
to therapy would greatly increase the number of these
treatment candidates (15).

COMPLICATIONS OF HBV/HCV 
Complications HBV and HCV include cirrhosis, hepa-
tocellular carcinoma (HCC), variceal bleeding, further
hepatic decompensation, including ascites, sponta-
neous bacterial peritonitis, hepatorenal syndrome, mal-
nutrition, and finally, liver failure and death as a result
of one or more of these clinical events (16). There is
also a risk of acute liver failure from other viral hepati-
tides (mainly Hepatitis A), should they occur (17).

Chronic HBV is a risk factor for HCC. The risk of
HCC in patients with chronic HBV and positivity for
HBe antigen is 100-fold greater than in a matched
cohort of patients without chronic HBV (18). HCV is
also an independent risk factor for the development of
HCC, with recent studies showing an increase in inci-
dence in the United States (19). Studies indicate that
while HBV and HCV are both independent risk factors
for the development of HCC, the greatest risk is expe-
rienced by the subgroup of patients co-infected with
both viruses (20–23). Smoking is another additive risk
for the development of HCC in patients with HCV (24).

Renal dysfunction is also a consequence of advanc-
ing liver disease. Its occurrence in decompensated cir-
rhosis is associated with increased mortality (25). The
importance of this parameter is reflected in the incor-
poration of serum creatinine measurements in the cal-
culation of the MELD (Mortality in End Stage Liver
Disease) score, which uses serum bilirubin and INR in
addition to predict mortality in  patients with end-stage
liver disease (26). MELD scoring has been validated
across populations and clinical situations—variceal
bleeding (27), Transjugular Intrahepatic Portosystemic
Shunt (TIPS) (28), transplantation (29)—and is cur-
rently used to stratify patients for allocation of organs
in the wait list for liver transplantation.

SURVEILLANCE FOR HEPATOCELLULAR 
CARCINOMA 
While surveillance for HCC was previously a matter of
controversy, recent evidence supports the use of surveil-
lance for HCC, as lesions detected during surveillance
are demonstrated to be smaller and associated with
improved survival (30). Smaller lesions or “early HCC”
has also been demonstrated to be predictive of better sur-
gical outcome (31). Evidence based medicine may thus
be inferred to support the use of six to12 month interval
repeated Alpha Feto-protein (AFP) measurements and
an imaging study with high sensitivity to detect focal
lesions in the liver in cirrhotic patients with the assump-
tion that early intervention will increase survival.

Multiple phase or helical Computed Tomography
(CT) with early arterial contrast scans is the most com-
monly used imaging modality in the United States, but
many other techniques have been described (32). Imag-
ing modality of choice at most centers depends on the
diagnostic “level of comfort” of the local radiologist and
is usually used in concert with AFP estimations. If a
lesion is detected, appropriate interventions include a
referral for liver transplantation, as well as consideration
of other interventional procedures (e.g., hepatic resec-
tion, percutaneous ablation, selective angiogram with
chemoembolization) (33). Imaging also adds other
important information such as the presence/absence of
ascites, the patency of the major hepatic blood vessels
and bile ducts, the size of the spleen, and the presence or
absence of collateral circulation associated with portal
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hypertension (e.g.,  varices, patent umbilical vein, spon-
taneous porto-systemic shunts).

AFP elevations commonly signal the development
of HCC, although a third or more of HCC may present
with normal AFP (34), and vice versa, most patients
with chronic HBV and HCV may present with mild-to-
moderate elevation of AFP in the absence of HCC (35).
Despite its limited sensitivity and specificity, both
absolute values and serial measurements of AFP are cer-
tainly helpful in the differential diagnosis of HCC, as
patients with persistently elevated levels are more likely
to develop HCC than those with fluctuating levels (36). 

VARICEAL BLEEDING, HEPATO-RENAL 
SYNDROME, AND OTHER COMPLICATIONS 
The risk of variceal bleeding can be assessed by upper
endoscopy and staging of size and characteristics of
varices and other signs of portal hypertension, as mor-
tality from the first episode of variceal bleeding still
ranges between 20%–30% (37). If varices are con-
firmed on endoscopy, prophylactic intervention with
endoscopic banding and  pharmacologic therapy such
as propranolol may be indicated to decrease the risk of
gastrointestinal hemorrhage. Screening and prophy-
laxis has been shown to be associated with low cost and
improved quality adjusted life years (38). The risk of
further decompensation may be assessed by the use of
ultrasound and clinical exam. If ascites is not detected,
the risks of renal dysfunction (the hepatorenal syn-
drome) and of peritonitis are practically nonexistent.  

Supportive care and prevention of further decom-
pensation is essential. Fluid retention is managed by
the institution of a 2 gm/day sodium restricted diet.
Patients are counseled that this is best achieved by
reading labels on all foods ingested to calculate the
total sodium intake for the day, merely decreasing the
addition of salt to food at the table will not suffice.
Aldactone is the diuretic of choice in the face of fluid
overload despite such sodium restriction. Most hepa-
tologists would consider a dose of 100 mg a day as the
starting point, to be increased in increments of 50–100
mg/day to a maximal dose of 400–600 mg/day. Small
doses of furosemide may be added for additive benefit.
Therapy is limited only by the development of hyper-
kalemia or renal dysfunction (39).

Adjunctive measures to protect renal function
include the avoidance of all nephrotoxic drugs, includ-
ing non-steroidal anti-inflammatory medications (40).
In the absence of ongoing heavy alcohol use aceta-
minophen in doses of up to 3 grams/day may be used
safely as an alternative to non-steroidal anti-inflamma-
tory agents (41).

While malnutrition is not an independent predictor
of poor outcome in this population, it is associated with
worsening of liver disease (42). Low protein intake has
been demonstrated to result in worse encephalopathy
and clinical outcome, contrary to previously held beliefs
(43). This has led to guidelines which support the use of
daily protein intake of 1–1.5 g/kg body weight in these
individuals (44). Protein from vegetable and fish
sources has been considered superior to that from other
sources. Overwhelming evidence suggests that the use
of lactulose, neomycin and zinc in a step-wise fashion is
the method of choice for control of hepatic
encephalopathy, and that protein restriction leading to
further malnutrition should not be recommended (45).

Vaccination for hepatitis A (HAV) is recom-
mended for all patients with chronic HBV and /or
HCV. This recommendation is based on the increased
mortality and morbidity associated with acute or ful-
minant hepatic failure from HAV infection in patients
with chronic HBV and/or HCV as compared with the
general population (46). Seroconversion rates with
vaccination approach those of the general population
in cirrhotics who have compensated disease, while are
lower with decompensated liver disease (47). Vaccina-
tion for influenza and pneumococcus is also recom-
mended (48,49).

MANAGEMENT OF HCV/HBV CO-INFECTION 
In co-infected patients, considerations must be given
as to which virus to treat first.  Data on the natural his-
tory or progression of disease in patients co-infected
with HBV and HCV is sparse. Available data indicate
that co-infection does predispose to higher transami-
nase levels, increased parenchymal inflammatory
changes and a faster progression of fibrosis to cirrho-
sis (51,52). Viral dynamics in co-infection with HBV
and HCVviruses is also not well characterized. Some
data suggest that HCV infection can suppress viral
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replication in HBV, leading to a persistent HBc anti-
body positivity, with an absence of HBs antigen or
antibody (52–54). Others have suggested that serolog-
ically silent HBV infection may be responsible for
poor response rates to HCV therapy (55,56).

Most clinicians make decisions on treatment and
temporal sequence of treatment on a case-by-case
basis. The virus that is considered to be the predomi-
nant pathogen in liver damage is typically the one 
that is treated first.  If no predominant pathogen is iden-
tified one may consider first initiating treatment for
HBV. Two reasons support this consideration: 1) the
theoretical concern that treatment and clearance of
HCV could cause a flare of HBV, due to data that HCV
suppresses HBV replication in a co-infected state
(52–54). 2) clearance of HBV would increase the
response rate to interferon therapy for HCV, since HBV
has been shown to impair treatment response of HCV
to interferon (55,56). Furthermore, treating the patient
with lamivudine, adefovir, or entacavir first, which are
oral drugs that are usually well tolerated, would allow
providers to assess the stability of the patients mental
status, compliance to therapy and control of schizo-
phrenia prior to initiating interferon based therapy. 

THE PATIENT WITH HBV, HCV, CIRRHOSIS, 
AND MAJOR PSYCHIATRIC ILLNESS 
There are several issues to consider when co-infected
patients have the co-morbidities of cirrhosis, pancy-
topenia and major psychiatric illness. Cirrhosis had
historically been considered a relative contraindication
to antiviral therapy for HCV due to concerns with
decompensation of liver disease due to interferon.
Compensated cirrhotics have, however, been treated in
large numbers in clinical trials involving use of both
interferon and pegylated interferon. Safety data from
these trials assures us that those patients with cirrhosis
who have no evidence of decompensation such as the
presence of ascites, encephalopathy or severe coagu-
lopathy may safely undergo interferon-based antiviral
therapy (57). Patients who have a history of decom-
pensated liver disease, whose complications are stable
on treatment, are also considered for antiviral treat-
ment as long as they are followed closely and (possi-
bly) starting antivirals at low doses (58). 

Limiting factors in initiating treatment also
include cytopenias (leucopenia, thrombocytopenia or
even pancytopenia), which are related to the presence
of splenomegaly from portal hypertension. Commonly
accepted cutoffs for treatment include a pre-treatment
platelet count of 50,000/mm3 or more, normal white
count and normal hematocrit. Bone marrow stimulat-
ing agents such as granulocyte-monocyte colony stim-
ulating factor (filgrastim) and erythropoetin are used
during treatment with interferon to counter the bone
marrow suppression that results from the use of inter-
feron (59,60). The best response rates to therapy in
clinical trials are observed in patients who take at least
80% of their doses and for at least 80% of the study
duration (61), leading to the conclusion that growth
factor support must be tried prior to dose-adjustment in
the interest of improved viral clearance rates. 

Severe untreated psychiatric illness has long been
considered a contraindication to antiviral treatment (4).
Untreated psychiatric disorders are associated with
reduced compliance and thus decreased response to ther-
apy (62). In addition, interferon  is known to exacerbate
pre-morbid depression and psychosis and may induce
new episodes of depression or psychosis, sometimes with
fatal outcomes (due to suicidal behavior) in HCV patients
treated with IFN (63–65). However, increased psychiatric
symptoms following IFN have not been uniformly found,
suggesting that the previous concern about IFN treatment
for patients with pre-existing psychiatric illness may be
excessive (66,67). Interestingly, endogenous interferon
profiles have been reported to be disordered in patients
with schizophrenia and two small clinical studies have
been published evaluating interferon therapy for schizo-
phrenia. No evidence of exacerbation of schizophrenia
was found in these studies, which used doses similar to
the ones used for therapy of HCV (68,69).

DISCUSSION 
Management of HCV with IFN in a patient with a
major psychiatric illness (such as mood, psychotic,
anxiety, cognitive, and/or substance use disorders)
adds a level of complexity to an already challenging
treatment model. Clearly, such patients are at risk for
behavioral decompensation following major psy-
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chosocial stressors, such as life-threatening complica-
tions of hepatitis. The implications for treatment of
hepatitis vary according to the psychiatric illness.
Depressed patients may have cognitive distortions and
or/or poor cognitive function due to untreated mood
states, which interfere with understanding of their ill-
ness and resulting in poor compliance. Depressed
patients may also exhibit apathy and hopelessness,
which lead to poor motivation for self care. In severe
depression, there is always a risk of suicidal behavior.  

Patients with psychotic disorders may have
unremitting hallucinations and/or delusions, which
may interfere with cognitive processing of stimuli and
understanding of verbal instructions regarding their
medical illnesses, and may exhibit poor judgment in
self care  In addition, psychotic patients with paranoid
delusions regarding medications may believe that
medications prescribed for their HCV are “poison” or
otherwise threatening and thus may be noncompliant. 

Anxiety disorder patients may be increasingly
anxious in the context of the threat to bodily integrity
represented by hepatitis; this increased anxiety inter-
feres with the processing of stimuli and results in poor
understanding of medical advice. In addition, sleep-
lessness and fatigue from un-resolved anxiety states
may exacerbate fatigue from the liver disease.

Severe liver disease may result in cognitive
impairment; in some cases this cognitive impairment
may be additive with cognitive impairment from pre-
existing substance use disorders. Cognitively impaired
patients have greater difficulty with understating
instructions, compliance, and are likely to have more
problems completing substance use treatment.

Continued substance abuse in HBV/HCV patients
may result in decreased cognitive function, increased risk
for mood, psychotic, and anxiety symptoms, and lead to
poorer compliance, repeated exposure to HBV/HCV
through high-risk behavior, and increased risk of compli-
cations of intoxication and withdrawal states.

All of these factors may make patient compliance
with complex drug regimens for HBV/HCV especially
problematic. In addition, internists, hepatologists and
their staff members may be relatively inexperienced
with dealing with the subtleties of behavioral decom-
pensation in patients with severe psychiatric illness.
However, chronic psychiatric patients (particularly

those with co-morbid substance abuse/dependence) are
at higher risk for exposure to HBV/HCV and are thus
in need of treatment. With close monitoring and appro-
priate psychiatric intervention, treatment for hepatitis C
can be safely performed in this population with success
rates that are comparable to the general population.

Optimum treatment of these patients involves close
collaborative relationships among the internist, hepa-
tologist and the psychiatrist. Communication between
these physicians for patient monitoring is crucial. As all
antipsychotic, antidepressant, and mood stabilizing
medications (except lithium carbonate) are hepatically
metabolized, dose adjustments of psychotropic medica-
tions to accommodate decreased hepatic function are
commonly necessary. Patients with substance use dis-
orders should be routinely referred for 12-step recovery
programs (e.g., Alcoholics Anonymous or Narcotics
Anonymous); more impaired substance dependence
patients may be considered for inpatient substance
dependence treatment models. 

As patients may experience mood and/or psychotic
symptoms referable to IFN/RBV, surveillance for these
symptoms during antiviral therapy is similarly essen-
tial. It is necessary for internists to recognize these
issues involved in the treatment of these special popu-
lations and be aware of the risks and benefits of therapy
for HCV in this setting so they may accurately refer,
counsel and support these patients. Routine psychiatric
consultation prior to and periodically throughout
antiviral therapy with IFN may assist in the identifica-
tion of psychiatric complications, including the possi-
bility of IFN-associated suicidal ideation (3,70).
Aggressive management of mood and psychotic disor-
ders in hepatitis patients is essential. Patients should be
counseled and prepared to self-monitor for mood and
psychotic symptoms as part of their self-management
paradigm of antiviral treatment. Antidepressant med-
ications can be considered prophylactically for IFN-
associated mood symptoms, and can be continued until
IFN therapy is completed (3,8). Among antidepressant
classes, the SSRIs, SNRIs, mirtazepine, and bupropion
can be considered (71). For IFN-associated mania or
psychosis, mood stabilizers or antipsychotic agents can
be used, although cautious monitoring of hepatic func-
tion and serum medication levels should be done with
valproate and carbamazepine therapy (3,72).
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HBV/HCV patients with co-morbid major psychi-
atric illness represent a singular challenge for internists,
hepatologists, and psychiatrists. A comprehensive
inter-specialty treatment model is desirable for these
patients. HBV/HCV patients with adequate social sup-
port and comprehensive biopsychosocial treatment
would be expected to be more able to remain compliant
with treatment and thus have a chance at better clinical
outcomes for these chronic illnesses. ■

References 
1. Kim WR. The burden of hepatitis C in the United States. Hepa-

tology, 2002;36(5 Suppl 1):S30-S34.
2. Davis GL, Albright JE, Cook SF, Rosenberg DM. Projecting future

complications of chronic hepatitis C in the United States. Liver
Transpl, 2003;9(4):331-338.

3. Crone CC, Gabriel GM, DiMartini A. An overview of psychiatric
issues in liver disease for the consultation-liaison psychiatrist. Psy-
chosomatics, 2006; 47:188-205.

4. Crone C, Gabriel GM. Comprehensive review of hepatitis C for
psychiatrists: risks, screening, diagnosis, treatment, and interferon-
based therapy complications. J Psych Pract, 2003; 9:93-110.

5. Yovtcheva SP, Rifai MA, Moles JK, Van Der Linder BJ. Psychi-
atric co-morbidity among hepatitis-C positive patients. Psychoso-
matics, 2001; 42:411-415.

6. Raison CL, Borisov AS, Bradwell SD, et al. Depression during
pegylated interferon-alpha plus ribavirin therapy: prevalence and
prediction. J Clin Psychiatry, 2005; 66:41-48.

7. Fontana RJ, Schwartz SM, Gebremariam A, et al. Emotional dis-
tress during interferon-α2B and ribavirin treatment of chronic
hepatitis C. Psychosomatics, 2000; 43:378-385.

8. Hauser P, Khosla J, Aurora H, et al. A prospective study of the inci-
dence and open-label treatment of interferon-induced major depres-
sive disorder in patients with hepatitis C. Mol Psychiatry, 2002;
7:942-947.

9. Kraus MR, Schafer A, Faller H, et al. Psychiatric symptoms in
patients with chronic hepatitis C receiving interferon alfa-2b ther-
apy. J Clin Psychiatry, 2003; 64:708-714.

10. Geller SA. Hepatitis B and hepatitis C. Clin Liver Dis,
2002;6(2):317.

11. Lindsay KL, Trepo C, Heintges T, Shiffman ML, Gordon SC,
Hoefs JC, Schiff ER, Goodman ZD, Laughlin M, Yao R, Albrecht
JK, and the Hepatitis Interventional Therapy Group A randomized,
double-blind trial comparing pegylated interferon alfa-2b to inter-
feron alfa-2b as initial treatment for chronic hepatitis C. Hepatol-
ogy, 2001;34(2):395 -403.

12. Hadziyannis SJ, Sette H Jr, Morgan TR, Balan V, Diago M, Mar-
cellin P, Ramadori G, Bodenheimer H Jr, Bernstein D, Rizzetto M,
Zeuzem S, Pockros PJ, Lin A, Ackrill AM, and the PEGASYS
International Study Group. 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):346-355.

13. Reddy KR, Wright TL, Pockros PJ, Shiffman M, Everson G, Rein-
dollar R, Fried MW, Purdum PP 3rd, Jensen D, Smith C, Lee WM,
Boyer TD, Lin A, Pedder S, DePamphilis. Efficacy and safety of
pegylated (40-kd) interferon alpha-2a compared with interferon
alpha-2a in noncirrhotic patients with chronic hepatitis C. J Hepa-
tology, 2001;33(2):433-438.

14. Herrine SK. Approach to the patient with chronic hepatitis C virus
infection. Ann Intern Med, 2002;136(10):747-757.

15. Rocca LG, Yawn BP, Wollan P, Kim WR. Management of patients
with hepatitis C in a community population: diagnosis, discussions,
and decisions to treat. Ann Fam Med, 2004;2(2):116-124.

16. Benvegnu L, Gios M, Boccato S, Alberti A. Natural history of com-
pensated viral cirrhosis: a prospective study on the incidence and
hierarchy of major complications. Gut, 2004;53(5):744-749.

17. Vento S, Garofano T, Renzini C, et al. Fulminant hepatitis associ-
ated with hepatitis A virus superinfection in patients with chronic
hepatitis C. N Engl J Med, 1998; 338:286-290.

18. Yang HI, Lu SN, Liaw YF, You SL, Sun CA, Wang LY, Hsiao CK,
Chen PJ, Chen DS, Chen CJ. Hepatitis Be antigen and the risk of
hepatocellular carcinoma. N Engl J Med, 2002;347(3):168-174.

19. El-Serag HB, Davila JA, Petersen NJ, McGlynn KA. The continu-
ing increase in the incidence of hepatocellular carcinoma in the
United States: an update. Ann Intern Med, 2003;139(10):817-823.

20. Benvegnu L, Alberti A. Patterns of hepatocellular carcinoma devel-
opment in hepatitis B virus and hepatitis C virus related cirrhosis.
Antiviral Res, 2001;52(2):199-207.

21. Tsai JF, Jeng JE, Ho MS, Chang WY, Hsieh MY, Lin ZY, Tsai JH.
Effect of hepatitis C and B virus infection on risk of hepatocellular
carcinoma: a prospective study. Br J Cancer, 1997;76(7):968-974.

22. Kubo S, Nishiguchi S, Hirohashi K, Tanaka H, Tsukamoto T,
Hamba H, Shuto T,Okuda T, Tamori A, Kuroki T, Kinoshita H.
High prevalence of infection with hepatitis B and C viruses in
patients with hepatocellular carcinoma in Japan. Hepatogastroen-
terology, 1999;46(25):357-359.

23. Donato F, Boffetta P, Puoti M. A meta-analysis of epidemiological
studies on the combined effect of hepatitis B and C virus infections
in causing hepatocellular carcinoma. Int J Cancer, 1998;75(3):347-
354.

24. Chiba T, Matsuzaki Y, Abei M, Shoda J, Tanaka N, Osuga T,
Aikawa T. The role of previous hepatitis B virus infection and
heavy smoking in hepatitis C virus-related hepatocellular carci-
noma. Am J Gastroenterol, 1996;91(6):1195-1203.

25. Nair S, Verma S, Thuluvath PJ. Pretransplant renal function predicts
survival in patients undergoing orthotopic liver transplantation.
Hepatology, 2002;35(5):1179-1185.

26. Kamath PS, Wiesner RH, Malinchoc M, Kremers W, Therneau TM,
Kosberg CL, D’Amico G, Dickson ER, Kim WR. A model to pre-
dict survival in patients with end-stage liver disease. Hepatology,
2001;33(2):464-470.

27. Chalasani N, Kahi C, Francois F, Pinto A, Marathe A, Bini EJ,
Pandya P, Sitaraman S, Shen J. Model for end-stage liver disease
(MELD) for predicting mortality in patients with acute variceal
bleeding. Hepatology, 2002;35(5):1282-1284.

28. Salerno F, Merli M, Cazzaniga M, Valeriano V, Rossi P, Lovaria A,
Meregaglia D, Nicolini A, Lubatti L, Riggio O. MELD score is bet-
ter than Child-Pugh score in predicting 3-month survival of patients
undergoing transjugular intrahepatic portosystemic shunt. J Hepa-
tol, 2002;36(4):494-500.

29. Brown RS Jr, Kumar KS, Russo MW, Kinkhabwala M, Rudow DL,
Harren P, Lobritto S, Emond JC.Model for end-stage liver disease
and Child-Turcotte-Pugh score as predictors of pretransplantation
disease severity, posttransplantation outcome, and resource utiliza-
tion in United Network for Organ Sharing status 2A patients. Liver
Transpl, 2002; 8(3):278-284.

30. Sangiovanni A, Del Ninno E, Fasani P, De Fazio C, Ronchi G,
Romeo R, Morabito A, De Franchis R, Colombo M. Increased sur-
vival of cirrhotic patients with a hepatocellular carcinoma detected
during surveillance. Gastroenterology, 2004;126(4):1005-1014.

31. Yamamoto M, Takasaki K, Otsubo T, Katsuragawa H, Katagiri S,
Yoshitoshi K, Ariizumi S, Saito A, Nakano M. Favorable surgical
outcomes in patients with early hepatocellular carcinoma. Ann Surg,
2004;239(3):395-399.

32. Choi BI. The current status of imaging diagnosis of hepatocellular
carcinoma. Liver Transpl, 2004;10(2 Suppl 1):S20-S25.

VIRAL HEPATITIS, SERIES #2

Hepatitis B and C Co-infection



33. Yu AS, Keeffe EB. Management of hepatocellular carcinoma. Rev
Gastroenterol Disord, 2003;3(1):8-24.

34. Chen DS, Sung JL, She JC, Lai MY, How SW, Hsu HC, Lee CS,
Wei TC. Serum alpha-fetoprotein in the early stage of human hepa-
tocellular carcinoma. Gastroenterology, 1984; 86(6):1404-1409.

35. Collier J, Sherman M. Screening for hepatocellular carcinoma.
Hepatology, 1998;27(1): 273-278.

36. Colombo M, de Franchis R, Del Ninno E, Sangiovanni A, De Fazio
C, Tommasini M, Donato MF, Piva A, Di Carlo V, Dioguardi N.
Hepatocellular carcinoma in Italian patients with cirrhosis. N Engl J
Med, 1991;325(10):675-680.

37. Merli M, Nicolini G, Angelini S, Renaldi V, De Santis A., Merkel
C, et al. Incidence and natural history of small esophageal varices in
cirrhotic patients. J Hepatol, 2003;38, 266–272.

38. Saab S, DeRosa V, Nieto J, Durazo F, Han S, Roth B. Costs and
clinical outcomes of primary prophylaxis of variceal bleeding in
patients with hepatic cirrhosis: a decision analytic model. Am J Gas-
troenterol, 2003;98(4):763-770.

39. Runyon BA, and the Practice Guidelines Committee, American
Association for the Study of Liver Diseases (AASLD). Manage-
ment of adult patients with ascites due to cirrhosis. Hepatology,
2004;39(3):841-856.

40. Mirouze D, Zipser RD, Reynolds TB. Effect of inhibitors of
prostaglandin synthesis on induced diuresis in cirrhosis. Hepatol-
ogy, 1983;3(1):50-55.

41. Dart RC, Kuffner EK, Rumack BH. Treatment of pain or fever with
paracetamol (acetaminophen) in the alcoholic patient: a systematic
review. Am J Ther, 2000;7(2):123-134.

42. Merli M, Riggio O, Dally L. Does malnutrition affect survival in cir-
rhosis? PINC (Policentrica Italiana Nutrizione Cirrosi). Hepatology,
1996;23(5):1041-1046.

43. Morgan TR, Moritz TE, Mendenhall CL, Haas R. Protein con-
sumption and hepatic encephalopathy in alcoholic hepatitis. VA
Cooperative Study Group #275. J Am Coll Nutr, 1995;14(2):152-
158.

44. Blei AT, Cordoba J, and the Practice Parameters Committee of the
American College of Gastroenterology. Hepatic Encephalopathy.
Am J Gastroenterol, 2001;96(7):1968-1976.

45. Morgan MY. The treatment of chronic hepatic encephalopathy.
Hepatogastroenterology, 1991;38(5):377-387.

46. Keeffe EB, Iwarson S, McMahon BJ, et al. Safety and immuno-
genicity of hepatitis A vaccine in patients with chronic liver disease.
Hepatology, 1998;27:881-886.

47. Arguedas MR, Johnson A, Eloubeidi MA, Fallon MB. Immuno-
genicity of hepatitis A vaccination in decompensated cirrhotic
patients. Hepatology, 2001;34(1):28-31.

48. Hughes JM. Prevention of pneumococcal disease. MMWR,
1997;46:1-24.

49. Hughes JM. Prevention and control of influenza. MMWR,
1997;46:1-25.

50. Torbenson M, Thomas DL. Occult hepatitis B. Lancet Infect Dis,
2002; 2:479-486.

51. Poynard T, Mathurin P, Lai CL, Guyader D, Poupon R, Tainturier
MH, Myers RP, Muntenau M, Ratziu V, Manns M, Vogel A,
Capron F, Chedid A, Bedossa P. A comparison of fibrosis progres-
sion in chronic liver diseases. J Hepatol, 2003;38(3):257-265.

52. Guido M, Thung SN, Fattovich G, Cusinato R, Leandro G, Cec-
chetto A, Cesaro S, Panese P, Rugge M. Intrahepatic expression of
hepatitis B virus antigens: effect of hepatitis C virus infection. Mod
Pathol, 1999;12(6):599-603.

53. Crespo J, Lozano JL, de la Cruz F, Rodrigo L, Rodriguez M, San
Miguel G, Artinano E, Pons-Romero F. Prevalence and significance
of hepatitis C viremia in chronic active hepatitis B. Am J Gastroen-
terol, 1994;89(8):1147-1151.

54. Greub G, Frei PC. Isolated antibody to hepatitis B core is associated
with hepatitis C virus co-infection. Clin Microbiol Infect,
2000;6(11):629.

55. De Maria N, Colantoni A, Friedlander L, Leandro G, Idilman R,
Harig J, Van Thiel DH. The impact of previous HBV infection on
the course of chronic hepatitis C. Am J Gastroenterol,
2000;95(12):3529-3536.

56. Fukuda R, Ishimura N, Hamamoto S, Moritani M, Uchida Y, Ishi-
hara S, Akagi S, Watanabe M, Kinoshita Y. Co-infection by sero-
logically-silent hepatitis B virus may contribute to poor interferon
response in patients with chronic hepatitis C by down-regulation of
type-I interferon receptor gene expression in the liver. J Med Virol,
2001; 63(3):220-227.

57. Heathcote EJ. Treatment considerations in patients with hepatitis C
and cirrhosis. J Clin Gastroenterol, 2003;37(5):395-398.

58. Thomas RM, Brems JJ, Guzman-Hartman G, Yong S, Cavaliere P,
Van Thiel DH. Infection with chronic hepatitis C virus and liver
transplantation: a role for interferon therapy before transplantation.
Liver Transpl, 2003;9(9):905-915.

59. Dusheiko G. Side effects of alpha interferon in chronic hepatitis C.
Hepatology, 1997; 26(3 Suppl 1):112S-121S.  

60. Kontorinis N, Agarwal K, Dieterich DT. Current status of the use of
growth factors and other adjuvant medications in patients receiving
peginterferon and ribavirin. Rev Gastroenterol Disord, 2004;4
Suppl 1:S39-S47.

61. McHutchison JG, Manns M, Patel K, Poynard T, Lindsay KL,
Trepo C, Dienstag J, Lee WM, Mak C, Garaud JJ, Albrecht JK, and
the International Hepatitis Interventional Therapy Group. Adher-
ence to combination therapy enhances sustained response in geno-
type-1-infected patients with chronic hepatitis C. Gastroenterology,
2002;123(4): 1061-1069.

62. Hudson TJ, Owen RR, Thrush CR, Han X, Pyne JM, Thapa P, Sul-
livan G. A pilot study of barriers to medication adherence in schiz-
ophrenia. J Clin Psychiatry, 2004;65(2):211-216.

63. Dieperink E, Willenbring M, Ho SB. Neuropsychiatric symptoms
associated with hepatitis C and interferon alpha: A review. Am J
Psychiatry, 2000;157(6):867-876.

64. Dieperink E, Ho SB, Thuras P, Willenbring ML. A prospective
study of neuropsychiatric symptoms associated with interferon-
alpha-2b and ribavirin therapy for patients with chronic hepatitis C.
Psychosomatics, 2003;44(2):104-112.

65. Kraus MR, Schafer A, Faller H, Csef H, Scheurlen M. Psychiatric
symptoms in patients with chronic hepatitis C receiving interferon
alfa-2b therapy. J Clin Psychiatry, 2003; 64(6):708-714.

66. Dobmeier M, Frick E, Frank S, Franke C, Wolfersdorf M. Schizo-
phrenic psychosis: a contraindication for treatment of hepatitis C
with interferon alpha? Pharmacopsychiatry, 2000;33(2):72-74.

67. Schaefer M, Schmidt F, Folwaczny C, Lorenz R, Martin G, Schindl-
beck N, HeldweinW, Soyka M, Grunze H, Koenig A, Loeschke K.
Adherence and mental side effects during hepatitis C treatment with
interferon alfa and ribavirin in psychiatric risk groups. Hepatology,
2003;37(2):443-451.

68. Cabrera Gomez JA, Cordero Gutierrez JR, Fernandez Lopez O,
Reyes Gutierrez B, Romero Garcia K, Simon Consuegra J, Feas
Cruz R, Gonzalez Quevedo A, Alfaro Capdegille I, Del Pino Falcon
M, et al. Treatment of schizophrenic disorder, paranoid type, with
intramuscular recombinant alpha-2b interferon. Biotherapy,
1993;7(1):27-37.

69. Katila H, Cantell C, Appelberg B, Wahlbeck K, Naukkarinen H,
Rimon R. Interferon-alpha as adjuvant treatment in chronic schizo-
phrenia. Neuropsychobiology, 1993;28(4): 192-196.

70. Dieperink E, Ho SB, Tetrick L, et al. Suicidal ideation during inter-
feron-a2b and ribavirin treatment of patients with chronic hepatitis
C. Gen Hosp Psychiatry, 2004; 26: 237-240.

71. Gleason OC, Yates WR, Philipsen MA, et al. Plasma levels of
citalopram in depressed patents with hepatitis C. Psychosomatics,
2004; 45:29-33.

72. Hoffman RG, Cohen MA, Alfonso CA, et al. Treatment of inter-
feron-induced psychosis in patients with co-morbid hepatitis C
and HIV. Psychosomatics, 2003; 44:417-420.

PRACTICAL GASTROENTEROLOGY • JUNE 2007 43

VIRAL HEPATITIS, SERIES #2

Hepatitis B and C Co-infection


