VA HIV/Hepatitis C News Service

Michael Howe, MSLS, Editor

Director, Public Health Information

Public Health Strategic Health Care Group

j.michael.howe@hq.med.va.gov
July 23, 2004

Table of Contents

· Acute Pancreatitis Associated with Interferon and Ribavirin Therapy in Patients with Chronic Hepatitis C (VA Author)

· A Randomized Trial of Multivitamin Supplements and HIV Disease Progression and Mortality

· HIV RNA Testing in the Context of Nonoccupational Postexposure Prophylaxis 

· Notice to Readers: Satellite Broadcast on Rapid Testing for HIV

· Complexity and Diversity of Hepatitis C Virus RNA in African Americans and Whites: Analysis of the Envelope-Coding Domain  

· Increased Sensitivity of the Roche COBAS AMPLICOR HCV Test, Version 2.0, Using Modified Extraction Techniques

· Severe Hepatitis C Infection in a Renal Transplant Recipient Following Hepatitis C Genotype Mismatch Transplant

· Recent Developments in Target Identification against Hepatitis C Virus

· Comparison of Demographic and Donation Profiles and Transfusion-Transmissible Disease Markers and Risk Rates in Previously Transfused and Nontransfused Blood Donors

· Hepatitis C and the Heart: To Beat or not to Beat

· Two New Resources for Nursing and Clinical Work (VA Resources)

Acute Pancreatitis Associated with Interferon and Ribavirin Therapy in Patients with Chronic Hepatitis C (VA Author)

Swati Chaudhari, James Park, Bhupinderjit S. Anand, Neville R. Pimstone, Douglas T. Dieterich, Steven Vatash, and Edmund J. Bini. Digestive Diseases and Sciences;49(6):1000-1006
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A Randomized Trial of Multivitamin Supplements and HIV Disease Progression and Mortality
Wafaie W. Fawzi, Gernard I. Msamanga, Donna Spiegelman, et.al. The New England Journal of Medicine. 2004 Jul;351:23-32

ABSTRACT 

Background Results from observational studies suggest that micronutrient status is a determinant of the progression of human immunodeficiency virus (HIV) disease. 
Methods We enrolled 1078 pregnant women infected with HIV in a double-blind, placebo-controlled trial in Dar es Salaam, Tanzania, to examine the effects of daily supplements of vitamin A (preformed vitamin A and beta carotene), multivitamins (vitamins B, C, and E), or both on progression of HIV disease, using survival models. The median follow-up with respect to survival was 71 months (interquartile range, 46 to 80). 
Results Of 271 women who received multivitamins, 67 had progression to World Health Organization (WHO) stage 4 disease or died — the primary outcome — as compared with 83 of 267 women who received placebo (24.7 percent vs. 31.1 percent; relative risk, 0.71; 95 percent confidence interval, 0.51 to 0.98; P=0.04). This regimen was also associated with reductions in the relative risk of death related to the acquired immunodeficiency syndrome (0.73; 95 percent confidence interval, 0.51 to 1.04; P=0.09), progression to WHO stage 4 (0.50; 95 percent confidence interval, 0.28 to 0.90; P=0.02), or progression to stage 3 or higher (0.72; 95 percent confidence interval, 0.58 to 0.90; P=0.003). Multivitamins also resulted in significantly higher CD4+ and CD8+ cell counts and significantly lower viral loads. The effects of receiving vitamin A alone were smaller and for the most part not significantly different from those produced by placebo. Adding vitamin A to the multivitamin regimen reduced the benefit with regard to some of the end points examined. 
Conclusions Multivitamin supplements delay the progression of HIV disease and provide an effective, low-cost means of delaying the initiation of antiretroviral therapy in HIV-infected women. 


HIV RNA Testing in the Context of Nonoccupational Postexposure Prophylaxis 

Michelle E. Roland, Tarek A. Elbeik, James O. Kahn,  et. al. Journal of Infectious Diseases. 2004;190:598-604

Background. The specificity and positive predictive value of human immunodeficiency virus (HIV) RNA assays have not been evaluated in the setting of postexposure prophylaxis (PEP). 

Methods. Plasma from subjects enrolled in a nonoccupational PEP study was tested with 2 branched-chain DNA (bDNA) assays, 2 polymerase chain reaction (PCR) assays, and a transcription-mediated amplification (TMA) assay. Assay specificity and positive predictive value were determined for subjects who remained negative for HIV antibody for [image: image2.png]


3 months. 

Results. In 329 subjects examined, the lowest specificities (90.1%[image: image3.png]


93.7%) were seen for bDNA testing performed in real time. The highest specificities were seen with batched bDNA version 3.0 (99.1%), standard PCR (99.4%), ultrasensitive PCR (100%), and TMA (99.6%) testing. Only the 2 assays with the highest specificities had positive predictive values >40%. For the bDNA assays, increasing the cutoff point at which a test is called positive (e.g., from 50 copies/mL to 500 copies/mL for version 3.0) increased both specificity and positive predictive values to 100%.

Conclusions. The positive predictive value of HIV RNA assays in individuals presenting for PEP is unacceptably low for bDNA-based testing and possibly acceptable for PCR- and TMA-based testing. Routine use of HIV RNA assays in such individuals is not recommended.

Notice to Readers: Satellite Broadcast on Rapid Testing for HIV

MMWR. 2004 July 23;53(28):639

CDC and the Public Health Training Network will present a satellite broadcast and webcast, "Rapid Testing: Advances for HIV Prevention," on Thursday, November 18, 2004, beginning at 1 p.m. EST. The 2-hour forum will cover types of rapid tests for human immunodeficiency virus (HIV), implementation considerations such as testing women in labor, confirmatory testing, and quality assurance. A panel of experts will answer viewers' questions, which can be sent via fax during the broadcast or by e-mail after the broadcast. 

Additional information and instructions for continuing education are available at http://www.cdcnpin-broadcast.org and through the CDC Fax Information System, telephone 888-232-3299, by entering document number 130042 and a return fax number. Organizations are responsible for setting up their own viewing sites and are encouraged to register their sites as soon as possible so that persons who wish to view the broadcast can access information online. Directions for establishing and registering a viewing site are available on the broadcast website. The broadcast also can be viewed live or later on computers with Internet and RealPlayer® capability at http://www.cdcnpin-broadcast.org. Videotapes and CD-ROMs of the broadcast can be ordered by telephone, 800-458-5231. 

Complexity and Diversity of Hepatitis C Virus RNA in African Americans and Whites: Analysis of the Envelope-Coding Domain  

Erica D. Keenan, Susan D. Rouster, Norah J. Shire, Paul S. Horn, and Kenneth E. Sherma The Journal of Infectious Diseases. 2004;190:511-514 

African Americans infected with hepatitis C virus (HCV) are less responsive than whites to interferon-based therapy. HCV quasi species have been implicated. Quasi-species complexity and diversity were evaluated in matched African American and white individuals. Complexity and diversity in the first hypervariable region were similar in the 2 groups. Both the frequency of nonsynonymous amino acid substitutions and the mean ratio of nonsynonymous mutations to synonymous mutations were greater in clones derived from white patients. Racial differences in amino acid usage at otherwise conserved positions were observed. Differences in amino acid representation at key positions are suggestive of immunologic and functional selection along racial lines.



Increased Sensitivity of the Roche COBAS AMPLICOR HCV Test, Version 2.0, Using Modified Extraction Techniques
Forman MS, Valsamakis A. J Mol Diagn. 2004 Aug;6(3):225-30

Processing modifications were made to the COBAS AMPLICOR HCV version 2.0 assay to enhance sensitivity. Two methods of specimen concentration, centrifugation ("ultraspin") and cationic detergent plus silica membrane ("ultracolumn"), were compared to the standard method. The effect of these changes on assay sensitivity and specificity was examined using commercial hepatitis C virus (HCV) preparations. The limits of detection (LOD, defined as detection of HCV RNA in >/= 95% of replicates) of genotype 1a were 50, 12, and 6 by standard method, ultraspin and ultracolumn, respectively. For genotype 1b, the LOD was 25 IU/ml, 12 IU/ml, and 3 IU/ml; for 2b, it was 50, 12, and 3; for 3a, it was 25, 12, and 1.5; for 4 it was 18, 4, and 2; for 5a, it was 38, 9, and 2; and for 6a it was 47, 6, and 3. No false positives were detected after ultraspin when controls containing high or low HCV concentrations were alternated with normal human plasma. Plasmas in which HCV RNA was not detected by the standard assay were re-tested with modified methods to assess the effect of altered processing in clinical specimens. Three of 152 specimens with no detectable HCV RNA by the standard method were positive by ultraspin and 2 of 109 were positive by ultracolumn, suggesting that these methods may increase assay sensitivity in clinical specimens.



Severe Hepatitis C Infection in a Renal Transplant Recipient Following Hepatitis C Genotype Mismatch Transplant
Schussler T, Staffeld-Coit C, Eason J, Nair S. Am J Transplant. 2004 Aug;4(8):1375-8

We report a case of a 32-year-old female with histologically and clinically inactive chronic hepatic C infection, who received a cadaveric renal transplant from a hepatitis C-positive donor with a different genotype. The genotype mismatch (genotype 1 to genotype 2) and change to tacrolimus-based immunosuppression resulted in severe hepatitis C infection characterized by a 10-fold increase in transaminase levels and grade 3 inflammation histologically. Our report highlights the risk of genotype-mismatch transplants in solid organ transplantation.



Recent Developments in Target Identification against Hepatitis C Virus
Brass V, Blum HE, Moradpour D. Expert Opin Ther Targets. 2004 Aug;8(4):295-307

Chronic hepatitis C is a leading cause of liver cirrhosis and hepatocellular carcinoma worldwide. Recent progress in the understanding of the molecular virology of hepatitis C has allowed the identification of novel antiviral targets. Moreover, in vitro and in vivo model systems have been developed that allow the systematic evaluation of new therapeutic strategies. Exciting results from proof-of-concept clinical studies have now been reported for a specific hepatitis C virus serine protease inhibitor. These and other novel antiviral strategies may complement existing therapeutic modalities in the future.

Comparison of Demographic and Donation Profiles and Transfusion-Transmissible Disease Markers and Risk Rates in Previously Transfused and Nontransfused Blood Donors
Wang B, Higgins MJ, Kleinman S, Schreiber GB, et. al. and the Retrovirus Epidemiology Donor Study Ft F. Transfusion. 2004 Aug;44(8):1243-51

BACKGROUND: Increasing concern about transfusion transmission of variant Creutzfeldt-Jakob disease has resulted in indefinite deferral of transfused donors in France and the UK. Little is known, however, about the impact of indefinite deferral of transfused donors on blood safety and availability in the US.

STUDY DESIGN AND METHODS: Data were collected on allogeneic donations at five US blood centers during 1991 through 2000. Donation characteristics, prevalence, and incidence of human immunodeficiency virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV) were compared between transfused and nontransfused donors. Unreported deferrable risk (UDR) and reasons to donate were evaluated with data from a mail survey.

RESULTS: Transfusion history was reported by 4.2 percent of donors. Prevalence and incidence of HIV and HBV were comparable between transfused and nontransfused donors. Although HCV incidence was similar in both groups, HCV prevalence was nearly three times higher in transfused than in nontransfused first-time donors. UDR and reasons to donate were similar in the two groups, except transfused donors were less likely to donate for screening test results (odds ratio, 0.5; 95% confidence interval, 0.3-0.8).

CONCLUSION: Transfused and nontransfused donors had similar viral incidence and comparable UDR, suggesting that indefinite deferral of transfused donors would unlikely improve blood safety. Until more is known about the prevalence and transfusion transmissibility of emerging agents, indefinite deferral of previously transfused donors in the US does not appear warranted.



Hepatitis C and the Heart: To Beat or not to Beat
Kcomt W, Nahavandi AA, Myaing M, Alkhalil C, Stein D. Int J Cardiol. 2004 Aug;96(2):147-9

Background: Many enteroviruses as well as hepatitis C have been increasingly found in association with cardiomyopathies, even though, the evidence has been inconclusive.

Methods: From 1998 to 2001, at the liver clinic of our community-based hospital, in the cohort of hepatitis C patients, infection evidence by PCR confirmation and echocardiographic measures of left ventricular (LV) function were obtained.

Results: One hundred-eight patients were identified. Fifty percent of them have echocardiographic abnormalities. Patient's mean age was 55+/-10 years; 45% women, 55% men; 32% had LVH, 13.8% had high right ventricular systolic pressures, and 4% displayed contractility abnormalities. No cases of dilated or hypertrophic cardiomiopathies were found.

Conclusions: Echocardiographic abnormalities are not uncommon findings associated with hepatitis C infection, however all these findings can easily be explained by existing co-morbidities. High right ventricular systolic pressure, suggestive of pulmonary hypertension, which may be secondary to portal hypertension, is an independent finding for hepatitis C.



Two New Resources for Nursing and Clinicians (VA Resources)

Becky Kellen, RN, BSN, MS; Clinical & Data Management Specialist; Office of Nursing Services (108); VA Central Office

The Office of Nursing Services is pleased to announce two new resources for nursing and other interested clinicians, in partnership with the Pharmacy Benefits Management Group and the Patient Safety Reporting System. 

Please visit our homepage at http://vaww.appc1.va.gov/nursing.

See the newest online Pharmacy Tools and CAST YOUR VOTE for Pharmaceutical CEUs that support your Nursing Practice!

Pharmacy Benefits Management-Medical Advisory Panel (PBM-MAP)-- One-stop source for all things pharmaceutical:  

Tools, Drug Interaction Database, Formularies, Research Updates, CEUs! PBM-MAP http://vaww.pbm.med.va.gov/menu.asp
Newest PBM-MAP Ez-Minutes Newsletter:

http://vaww.pbm.med.va.gov/ezminutes/Ez-MinutesVol2Iss2Apr-June04.pdf
NURSES cast your vote!!!

Take the PBM-MAP Education Survey for CEU Topics!

Go here to vote on CEU topics:  http://vaww.sites.lrn.va.gov/inquisite/surveys/25BNMC
(DEADLINE July 31, 2004)

Check out the joint VA-NASA Patient Safety Reporting System

The Patient Safety Reporting System (PSRS)- 

A Joint VA-NASA Confidential Patient Safety System.

PSRS:  http://psrs.arc.nasa.gov/
PSRS--Overview Document:

http://vaww.appc1.va.gov/nursing/docs/PSRSOverview_12_2003.pdf
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Digestive Diseases and Sciences, Vol. 49, No. 6 (June 2004), pp. 1000<12064)

Acute Pancreatitis Associated with Interferon
and Ribavirin Therapy in Patients
with Chronic Hepatitis C

SWATI CHAUDHARI, MD,* JAMES PARK, MDy¥ BHUPINDERJIT S. ANAND, MDj
NEVILLE R. PIMSTONE, MDj DOUGLAS T. DIETERICH, MD§
STEVEN BATASH, MD;* and EDMUND J. BINI, MD, MPH*

Acute pancreatitis is a rare complication of interferon (IFN) and ribavirin (RBV) therapy. The aim

of this study was to determine the incidence, clinical presentation, and outcome of acute pancreatitis
in patients with chronic hepatitis C virus (HCV) infection treated with IFN and RBV combination
therapy. We conducted a retrospective review of 1706 HCV-infected patients treated withadBN

and RBV. The diagnosis of drug-induced acute pancreatitis was made based on the presence of
epigastric pain, elevated amylase and lipase levels, and the absence of other identifiable causes of
pancreatitis. Acute pancreatitis was diagnosed in 7 of 1706 HCV-infected patients (0.4%; 95% CI,
0.2 to 0.8%) who were treated with IFR2b and RBV. The mean age of the patients (four males

and three females) was 51444.7 years and the median duration of therapy prior to development

of pancreatitis was 12.0 weeks (range, 4.0-21.0 weeks). All patients presented with epigastric pain
associated with nausea, vomiting, and/or fever. The median amylase and lipase values at the time
of diagnosis of pancreatitis were 330.0 U/L (range, 182.0-1813.0 U/L) and 500.0 U/L (range,
171.0-2778.0 U/L), respectively. IFN and RBV were discontinued in all patients at the time of
diagnosis and six of the seven patients were hospitalized; one patient refused hospital admission.
Pancreatitis resolved in all seven patients and none of these individuals had recurrent pancreatitis
during a median follow-up of 18.0 months (range, 3.0-27.0 months). In conclusion, IFN and RBV
combination therapy is a potential cause of drug-induced pancreatitis in patients with chronic HCV.
In these individuals, pancreatitis is often severe enough to warrant hospital admission, although
symptoms resolve promptly after discontinuation of antiviral therapy.

KEY WORDS: pancreatitis; hepatitis C; interferons; ribavirin; abdominal pain.

Hepatitis C virus (HCV) infection is a leading cause of which corresponds to an estimated 3.9 million Ameri-
chronic liver disease in the United States. The prevacans with HCV infection (1). Among these individuals,
lence of antibodies to HCV has been reported to be 1.8%nearly 2.7 million persons are chronically infected with
HCV (1). Interferon (IFN)a monotherapy leads to a
Manuscript received September 30, 2003; accepted February 15, 2006ustained virologic response in only 10-15% of HCV-
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of Medicine, New York, New York, USA. a-2b and RBV (RBV) combination therapy for 48 weeks
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care System, 423 East 23rd Street, New York, New York 10010, USA; ate « In combination wit can improve the

Edmund.Bini@med.va.gov. sustained virologic response rate even further, with over
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ACUTE PANCREATITIS DURING HCV THERAPY

TABLE 1. CLINICAL PROFILE OF THESEVEN PATIENTS WITH ACUTE PANCREATITIS

Ribavirin Duration of Amylase Lipase
Patient No. Age (years) Gender Interferon dose dose treatment (Weeks)YU/L)t (UL Hospitalized

1 49 Male 3 MU tiw 1200 mg qd 12 764 2765 Yes

2 51 Male 3 MU tiw 1200 mg qd 20 330 285 Yes

3 54 Female 3 MU tiw 1000 mg qd 7 300 500 Yes

4 49 Female 3 MU tiw 1000 mg qd 20 426 1867 Yes

5 60 Male 3 MU qd 1000 mg qd 10 1,813 2278 Yes

6 52 Male 3 MU qd 1200 mg qd 4 182 460 Refused
7 45 Female 1.5 MU 8/wk 1000 mg qd 21 247 171 Yes

Note.qd, daily; tiw, thrice weekly.

*Duration of interferorx-2b and ribavirin treatment before diagnosis of acute pancreatitis.
tNormal range is 25-125 UJ/L.

tNormal range is 7-60 U/L.

50% of patients having a successful response to treatmerdlizations related to pancreatitis. Follow-up data were obtained
(7, 8). through May 1, 2002, to determine patient outcomes and the
IFN « and RBV have a number of side effects, althoughi”Cidence of recurrent pa_ncr_eatitis du_ring follow-up. This stu_dy
. . as approved by the Institutional Review Board at each medical
most of these adverse events are mild and transient (5, Qgter.
9). More serious side effects can occur and these adverse
events may necessitate dose reduction or discontinuation
of treatment (9, 10). Common side effects of combination RESULTS
therapy include influenza-like symptoms, hematologic ab- Acute pancreatitis in the absence of identifiable risk fac-
normalities, neuropsychiatric symptoms, gastrointestinators occurred in 7 of 1706 patients (0.4%; 95% Cl, 0.2 to
symptoms, respiratory tract symptoms, and dermatologi©.8%) who were treated with IF-2b and RBV. The pa-
manifestations (5, 6, 9). Acute pancreatitis is an uncomtient characteristics, clinical presentation, and outcomes
mon side effect of combination therapy with IFlNand  of these seven patients are described below and summa-
RBYV, with only one case reported in the English languagerized in Table 1.
literature (11). The aims of this study were to determine the  Patient 1. A 49-year-old Caucasian male with chronic
incidence, clinical presentation, and outcome of acute parHCV acquired by injection drug use was evaluated for
creatitis in a large cohort of HCV-infected patients treatedtreatment. HCV RNA by PCR was5 million copies/ml,
with IFN « and RBV combination therapy. genotype was 1b, and liver biopsy revealed bridging
(stage 3) fibrosis. He had no history of pancreatitis, de-
nied alcohol use, had no comorbid medical or psychiatric
METHODS disease, and was not taking any medications.
Consecutive patients with HCV who developed acute pan- The patient was started on 3 million units of [N
creatitis during treatment with IFN-2b and RBV combination  2b subcutaneously three times weekly and 1200 mg RBV
therapy were identified from the practices of five gastroenterolodaily. He tolerated therapy well until week 12 of treat-

gists and hepatologists from January 1, 1999, through Decemb ; ; ; _
31, 2001. Acute pancreatitis was defined as the presence of egif]em’ when he was admitted to the hospital with se

gastric pain along with elevated amylase and lipase levels (lZ)Yere_ .ePigaStriC pain that radiated _to his back, nausea,
Patients were excluded from this study if they were coinfectedvOmiting, and fever. Laboratory testing revealed an amy-
with HIV, had causes of liver disease other than HCV, or werelase of 764 U/L (normal, 25-125 U/L) and lipase was

being treated with experimental HCV therapies. In addition, we2765 U/L (normal, 7-60 U/L). Aspartate aminotransferase

excluded patients if they had a history of pancreatitis or had OthegAST) alanine aminotransferase (ALT), alkaline phos-
identifiable causes of acute pancreatitis, such as current alcohgl ' '

use or cholelithiasis on imaging studies, or if they were takingphatase’ total b'l'r.me’ Wh'te blood Ce”_ CQU”I’ Calc”j'm'
medications known to cause pancreatitis. cholesterol, and trlglycerldes were all within normal lim-
Data were obtained by reviewing medical records of all pa-its and HCV RNA was undetectable (<100 copies/ml)
tients who developed acute pancreatitis during therapy with IFNgy PCR. Abdominal ultrasound and CT scan of the ab-
a-2b and RBV. Data collected on each patientincluded age, geNgomen revealed an edematous pancreas with peripancre-

der, race, risk factors for HCV infection, use of alcohol, history tic infl fi ded istent with fitis:
of prior episodes of pancreatitis, comorbid medical and psychi-a ICInflammation and edema consistent with pancreatiis,

atric diagnoses, current medications, symptoms on presentatioff}€ gallbladder appeared normal and no gallstones were
laboratory and radiographic results, and information on hospihoted.
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CHAUDHARI ET AL.

IFN «-2b and RBV were discontinued and the patienthospital with severe epigastric pain, dyspnea, nausea, and
was treated with supportive care. The pancreatitis resolvednxiety; she denied vomiting or fever. Laboratory testing
and he was discharged from the hospital 4 days later. Heevealed an amylase of 300 U/L (normal, 25-125 U/L), a
refused further therapy with IFN-2b and RBV and did lipase of 500 U/L (normal, 7—60 U/L), and a mildly ele-
not develop recurrent pancreatitis during 27 months ofvated cholesterol of 210 mg/dl (normal, 150-200 mg/dl).
follow-up. AST, ALT, alkaline phosphatase, total bilirubin, white

Patient 2. A 51-year-old Caucasian male with chronic blood cell count, calcium, and triglycerides were all within
HCV acquired by injection drug use was evaluated fornormal limits. Radiographs of the chestand abdomenwere
treatment. HCV RNA by PCR was 850,000 copies/ml,normal. CT scan of the abdomen revealed an edematous
genotype was la, and liver biopsy revealed cirrhosispancreas and thickening of the left perirenal fascial planes
Concomitant medical disorders included gout and post-indicative of acute pancreatitis; no gallstones were noted
traumatic stress disorder, but he denied a history of panen CT scan or abdominal ultrasound. In addition, magnetic
creatitis. He had previously abused alcohol (8 drinks peresonance cholangiopancreatography revealed a normal
day) for 20 years but denied alcohol use in the past Siliary tree without evidence of choledocholithiasis.
years. His medications included celecoxib, 200 mg daily, IFN «-2b and RBV were discontinued and the patient
and temazepam, 15 mg each night. was admitted to the hospital for observation and supportive

The patient was started on 3 million units of IrIN  care. The pancreatitis resolved and she was discharged
2b subcutaneously three times weekly and 1200 mg RBVhome 7 days later. Treatment was not restarted and she
daily. Twenty weeks after starting therapy, he presentedlid not develop recurrent pancreatitis during 3 months of
with epigastric pain radiating to his back and left upperfollow-up.
guadrant, nausea, vomiting, and fever. Laboratory test- Patient4. A 49-year-old Hispanic female with chronic
ing was notable for an amylase of 330 U/L (normal, 25—HCV acquired by blood transfusion was referred for treat-
125 U/L), a lipase of 285 U/L (normal, 7-60 U/L), a cal- ment. HCV RNA by PCR was 2,576,000 copies/ml, geno-
cium of 10.4 mg/dl (normal, 8.4—-10.2 mg/dI), triglycerides type was 2a, and liver biopsy revealed periportal (stage 2)
of 207 mg/dl (normal, 35-160 mg/dl), and undetectablefibrosis. She denied prior episodes of pancreatitis, did not
HCV RNA (<100 copies/ml) by PCR. AST, ALT, alka- use alcohol, had no comorbid medical diseases, and was
line phosphatase, total bilirubin, white blood cell count, not taking any medications. Her psychiatric history was
and cholesterol were within normal limits. CT scan of the notable for mild depression.
abdomen revealed an edematous pancreas consistent withThe patient was started on 3 million units of IFeN
pancreatitis; no gallstones were noted. 2b subcutaneously three times weekly and 1000 mg RBV

IFN «-2b and RBV were discontinued and the patientdaily. After 20 weeks of treatment, she was admitted to
was admitted to the hospital for observation. The pancrethe hospital with epigastric pain, nausea, and vomiting.
atitis resolved and he was discharged home 5 days later ibaboratory testing on admission revealed an amylase of
stable condition. The patient was not retreated with IFN426 U/L (normal, 25-125 U/L) and lipase of 1867 U/L
«-2b and RBV and did not develop recurrent pancreatitignormal, 7-60 U/L). AST, ALT, alkaline phosphatase, to-
during 5 months of follow-up. tal bilirubin, white blood cell count, calcium, cholesterol,

Patient 3. A 54-year-old African American female and triglycerides were all within normal limits and HCV
with chronic HCV and no known risk factors for HCV RNA was undetectable<(100 copies/ml) by PCR. Ab-
was evaluated for treatment. HCV RNA by PCR wasdominal ultrasound revealed pancreatic edema consistent
597,267 copies/ml, genotype was 1a, and liver biopsy rewith acute pancreatitis; the gallbladder appeared normal
vealed minimal (stage 1) fibrosis. She had no history ofand no gallstones were noted. Magnetic resonance cholan-
pancreatitis and denied alcohol use. Her medical historgiopancreatography revealed a normal biliary tree without
was significant for gastroesophageal reflux disease, hypeevidence of choledocholithiasis.
tension, and degenerative joint disease, and her surgical IFN «-2b and RBV were immediately discontinued and
history was notable for a cholecystectomy in 1986. Medi-the patient was treated with supportive care. The pancre-
cations included rabeprazole, 20 mg twice daily, nabumeaititis resolved and she was discharged from the hospital
tone, 750 mg twice daily, and lisinopril, 20 mg daily. 2 days later. Repeat PCR 6 months after discontinuation of

The patient was started on 3 million units of IFN treatmentrevealed undetectable HCV RNA and the patient
2b subcutaneously three times weekly and 1000 mg RB\had a sustained virologic response despite only 20 weeks
daily. Side effects of therapy initially included fatigue and of therapy. She did not develop recurrent pancreatitis dur-
anxiety. By week 7 of treatment, she was admitted to théng 18 months of follow-up.
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ACUTE PANCREATITIS DURING HCV THERAPY

Patient 5. A 60-year-old Caucasian male with chronic  IFN «-2b and RBV were discontinued and it was
HCV acquired by injection drug and intranasal cocainerecommended that he be admitted to the hospital for
use was evaluated for treatment. HCV RNA by PCR wasobservation. The patient refused hospital admission, but
1,500,000 copies/ml, genotype was 2, and liver biopsyhe agreed to follow-up as an outpatient. The abdominal
revealed bridging (stage 3) fibrosis. His medical historypain resolved within several days after discontinuation
was notable for chronic lower back pain and panic attacksof therapy. He was not retreated with IFN2b and
but he denied a history of pancreatitis. He had previouslyRBV and he did not develop recurrent pancreatitis during
abused alcohol (6 drinks per day) for 37 years but denied9 months of follow-up.
alcohol use in the past 10 years. Medications included Patient 7. A 45-year-old Caucasian female with
oxycodone, 5 mg every 6 hr as needed, and diazepanchronic HCV acquired by injection drug use was re-
2 mg three times daily. ferred for treatment. HCV RNA by PCR was 4,100,000

The patient was started on 3 million units of IRN2b ~ copies/ml, genotype was 3a, and liver biopsy revealed min-
subcutaneously daily and 1000 mg RBV daily. Ten weekdmal (stage 1) fibrosis. She denied prior episodes of pan-
after starting therapy, he presented with epigastric paingreatitis, did not use alcohol, and had no comorbid medical
nausea, vomiting, fever, and dehydration. Laboratory testeiseases. Her psychiatric history was notable for depres-
ing was notable for an amylase of 1813 U/L (normal, 25—sion and she was taking paroxetine, 20 mg daily.

125 U/L), alipase of 2278 U/L (normal, 7-60 U/L), anda  The patient was started on 3 million units of IkeN2b
mildy elevated alkaline phosphatase of 148 U/L (normal,subcutaneously three times weekly and 1000 mg RBV a
42-121 U/L). AST, ALT, total bilirubin, white blood cell day. The patient experienced severe fatigue during therapy
count, calcium, cholesterol, and triglycerides were withinand could not tolerate the IFN injections three times per
normal limits. CT scan of the abdomen revealed an edeweek. She was switched to IFIN2b, 1.5 million units six
matous pancreas consistent with acute pancreatitis, but tomes per week, and her RBV was continued at the same
gallstones were noted. dose. After 21 weeks of treatment, she was admitted to

The patient was admitted to the hospital and 1&N  the hospital with epigastric pain radiating to her back and
2b and RBV therapy was discontinued. The pancreatitiseft upper quadrant, nausea, vomiting, fever, and diarrhea.
resolved and he was discharged home 5 days later in stableboratory testing on admission revealed an amylase of
condition. The patientwas not retreated with IeRband 247 U/L (normal, 25-125 U/L), a lipase of 171 U/L (nor-
RBV and did not develop recurrent pancreatitis duringmal, 7—60 U/L), a mildly elevated cholesterol of 254 mg/d|
8 months of follow-up. (normal, 150-200 mg/dl), and triglycerides of 271 mg/dl

Patient 6. A 52-year-old Caucasian male with chronic (normal, 35-160 mg/dl). AST, ALT, alkaline phosphatase,
HCV acquired by injection drug use was evaluated fortotal bilirubin, white blood cell count, and calcium were
treatment. HCV RNA by PCR was 1,369,444 copies/ml,all within normal limits and HCV RNA was undetectable
genotype was la, and liver biopsy revealed periporta(<100 copies/ml) by PCR. Abdominal ultrasound and CT
(stage 2) fibrosis. His medical history was notable for hy-scan of the abdomen revealed edema in the tail of the pan-
pertension. He denied a history of pancreatitis and had noreas compatible with acute pancreatitis; the gallbladder
comorbid psychiatric disease. He reported alcohol conappeared normal and no gallstones were noted.
sumption (one drink per day) for 30 years but was not IFN «-2b and RBV were immediately discontinued and
currently using alcohol. Medications included clonidine, the patient was treated with supportive care. The pancre-
0.1 mg twice daily. atitis resolved and she was discharged from the hospital

The patient was started on 3 million units of IFN 10 days later. Treatment with IFN-2b and RBV was
a-2b subcutaneously daily and 1200 mg RBV daily. restarted 4 weeks later but discontinued within 1 month be-
He presented 4 weeks after starting therapy with epicause of severe fatigue and diarrhea. Repeat PCR 6 months
gastric pain that radiated to his back but denied nauafter discontinuation of treatment revealed undetectable
sea, vomiting, or fever. Laboratory testing revealed arHCV RNA and the patient had a sustained virologic re-
amylase of 182 U/L (normal, 25-125 U/L) and lipase sponse to treatment. She did not develop recurrent pan-
was 460 U/L (normal, 7—60 U/L). AST, ALT, alkaline creatitis during 22 months of follow-up.
phosphatase, total bilirubin, white blood cell count, cal-
cium, cholesterol, and triglycerides were all within nor-
mal limits. CT scan of the abdomen was unremarkable,
the gallbladder appeared normal, and no gallstones were Acute pancreatitis is a disease that is associated with
noted. significant morbidity and mortality (13). The incidence

DISCUSSION
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of acute pancreatitis appears to be increasing in Westeras an adverse event (18-21). One study that evaluated in-
countries, and gallstones and alcohol are the most comravenous RBV for the treatment of hantavirus pulmonary
mon etiologies identified (12). Other causes of acutesyndrome reported acute pancreatitis in 6% of treated pa-
pancreatitis include toxins, drugs, metabolic abnormaltients (22). However, these patients received intravenous
ities such as hypertriglyceridemia and hypercalcemiaRBYV at much higher doses than the oral preparations used
anatomic abnormalities, trauma, infection, inherited con<or the treatment of chronic HCV. Furthermore, it was not
ditions, vascular abnormalities, and other miscellaneoupossible to determine a causal association due to the lack
conditions (12). Despite a detailed evaluation, approx-of a control group.
imately 10% of cases of acute pancreatitis do not There were no cases of pancreatitis reported among the
have a definitive cause identified and are classified a8010 patients who were treated with IleN2b and RBV
idiopathic (12). combination therapy in the two large U.S. and interna-
In this study, we report seven cases of acute pancreional multicenter registration trials of these agents (5, 6).
atitis that developed during IFN-2b and RBV therapy To date, only one case report of acute pancreatitis has been
for chronic HCV. None of the patients had evidence ofreported in a patient treated with [FIN2b and RBV com-
gallstones, recent alcohol consumption, or other potentidbination therapy (11). This 40-year-old male developed
causes of pancreatitis identified. These findings meet thacute pancreatitis during week 15 of treatment with 3 MU
criteria for probable drug-induced pancreatitis (14, 15) be-of IFN «-2b three times weekly along with 1200 mg of
cause of the occurrence of pancreatitis during l-8b  RBV daily. The patient’s symptoms resolved within 5 days
and RBV therapy, the absence of other identifiable etioafter discontinuing HCV therapy. The authors attributed
logic factors for acute pancreatitis, and the rapid resolutiorthe acute pancreatitis to RBV and antiviral treatment was
of symptoms after discontinuation of treatment. In addi-restarted with IFN alone. However, the patient developed
tion, the absence of recurrent pancreatitis after discontinuacute pancreatitis within hours after rechallenge with IFN
ation of therapy also suggests that these medications wete 2b.
the most likely cause of acute pancreatitis in our patients. There are several potential mechanisms by which IFN
However, these findings do not meet the criteria for a defe can cause pancreatitis. Treatment with [kENan re-
inite association with drug-induced pancreatitis (14, 15)sult in hypertriglyceridemia (23—-25) and this disorder is
because rechallenge was not performed in six of the sevesm well-described cause of acute pancreatitis (12). How-
patients and the one patient who was briefly rechallengedver, this phenomenon does not explain the occurrence of
did not develop acute pancreatitis. acute pancreatitis in our patients because none of these
IFN « is an uncommon cause of drug-induced pan-individuals had elevations in triglycerides high enough
creatitis, although case reports have been published. £0 cause pancreatitis. Alternatively, IFX may cause
9-year-old girl developed acute pancreatitis after 14acute pancreatitis by stimulating the immune system,
months of treatment with IFN¢, 3 million units daily, leading to autoimmune destruction of the pancreas. IFN
for chronic myelogenous leukemia (16). Two other cases is known to precipitate or exacerbate other autoim-
of acute pancreatitis were reported in adults who weremune disorders, such as thyroid disease, diabetes, and
treated with high-dose (up to 10 MU daily) IFX for  others (9).
chronic myelogenous leukemia (17). One of these two pa- Based on our case series and a review of the pub-
tients developed recurrent pancreatitis after rechallengbshed literature, IFNx is more likely than RBV to be
with 10 MU of IFN « daily (17). the cause of acute pancreatitis. However, there are sev-
In the English-language literature, there has only beereral potential mechanisms by which RBV can also cause
one case report of acute pancreatitis in a patient with HC\acute pancreatitis. RBV is a nucleoside analogue with a
who was being treated with IFddmonotherapy (11). This broad spectrum of activity against several RNA and DNA
38-year-old male developed acute pancreatitis 2 hrs aftariruses (26). This class of medications inhibit mitochon-
injecting his first dose of 5 MU of IFNe-2b. Although  drial DNA replication and have been associated with mi-
his symptoms resolved within 2 days, he developed recurtochondrial toxicity and acute pancreatitis (27, 28). RBV
rent pancreatitis after rechallenge with 3 MU of llehN2b is known to have immunomodulatory effects (26), and it
5 weeks later. is possible that RBV may stimulate the immune system
In contrastto reports describing the association betweealone or synergistically with IFN¢ to cause pancreati-
IFN o monotherapy and acute pancreatitis, studies assests via an autoimmune mechanism. Alternatively, RBV is
ing the safety and efficacy of RBV monotherapy for the known to cause a hemolytic anemia and chronic hemolysis
treatment of chronic HCV did not report acute pancreatitismay lead to the development of gallstones (20). Although
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gallstones are a common cause of acute pancreatitis,
there was no evidence that this was the etiology in our
patients.

In conclusion, IFNx-2b and RBV combination therapy
is a potential cause of drug-induced pancreatitis in pa-
tients with chronic HCV. In these individuals, pancreatitis
is often severe enough to warrant hospital admission, al-
though symptoms resolve promptly after discontinuation
of antiviral therapy. Patients should be monitored care-,
fully during treatment and these medications should be
discontinued in those who develop signs or symptoms of
acute pancreatitis. Future studies to determine which of

these two medications are associated with drug—induceélz-

pancreatitis, to investigate the mechanisms of pancreatig,
injury, and to evaluate the incidence of acute pancreatitis

in HCV-infected patients treated with pegylated IFN and14.

RBV are warranted.

15.

16.
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