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Correlation between hepatitis C serostatus and methadone dose
requirement in 1,163 methadone-maintained patients

Sarz Maxwell, Marc S. Shinderman, Alicia Miner, Annette Bennet

Summary

Hepatitis C infection is epidemic in intravenous drug users worldwide. Thishas
great impact on opiate-addicted patients. Prevention of infection must depend on
treatment of opiateaddiction. Thisreport discussesfindingsfrom 1,163 methadone-
maintained patients tested for hepatitis C infection. The prevalence of HCV
seropositivity in VDU patients was 68%. Seropositive patients required
significantly higher doses of methadone (169 mg/d vs. 100 mg/d, p<.05). This
differenceindosewasindependent of duration of addictionandtimeintreatment.
It is suggested that Hepatitis C infection may be associated with metabolic
changes that lead to increased methadone requirement.
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Introduction

HepatitisCinfectionisincreasingly recognized asaworld health problem. Themost
important vector of infection is intravenous drug use (IVDU), and the prevalence of
hepatitis C virus (HCV) infection in patientswith ahistory of IV DU averages 75-90%.
Thisinfection prevalence isfairly consistent worldwide [2,5,8,11,16].

Though antiviral treatment regimens can be efficacious in the treatment of HCV
infection, the most effective intervention is prevention. For prevention of HCV
infection, measures must be targeted against intravenous drug use, the most common
cause of HCV infection. The most effective method of preventing intravenous drug use
is addiction treatment, and the most effective treatment for opioid addiction (the drug
most commonly used intravenously) is methadone maintenance treatment (MMT)
[6,14,20]. Inthisstudy wereport epidemiologictrendsin 1,163 MMT patientstested for
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HCV, and discuss clinical associations between HCV seropositivity and increased
methadone dose requirement.

Method

All patients were enrolled for MMT at Center for Addictive Problems (CAP), a
private clinic in acentral urban location. The average census at CAP is approximately
1,150 patients, and themean methadone doseisapproximately 130 mg/d. Between 1995
and 1999, most patients tested for HCV-Ab were those identified by counselor or
physician as being at high risk for HCV infection, with the most important risk factor
being VDU history. Prior to October 1999, patients could have HCV-ADb testing done
through our facility by getting alaboratory requisition from the physician, undergoing
phlebotomy during thehoursthat aphl ebotomistwasavailabl eat theclinic (approximately
6 hours/week), and paying thelaboratory fee. Theassay used was Abbott HCV antibody
enzymeimmunoassay. Between October 1999 and January 2001 we were ableto offer
freeand lessinvasive (fingerstick rather than venipuncture) HCV-Ab testing routinely
to al patients, including all new admissions. Counsellors performed HCV education
with all patients and actively recommended testing, particularly to patients with
significant risk factors for HCV infestion. These free tests were offered via Home
Access, and the assay used was Ortho HCV Version 3.0 ELISA, with positive results
confirmed by repeat ELISA and CHIRON RIBA HCV 3.0 SIA. A database had been
maintai ned by theauthorssince early 1999, catal oguing clinical and epidemiol ogic data
forall patientstested. Risk factorsweredetermined by patient self-reportinastandardized
form administered at time of testing. History of cocaine use was determined by patient
report and urinetoxicology results. Urinetoxicology resultsdiscussed herearethemost
recent done for each patient. Correl ations between categorical variables were assessed
using the chi-square statistic; correl ationsbetween quantitative variableswere assessed
by t-test.

Results

Of the 1,201 patientswho underwent HCV -Ab testing, 38 (3%) were excluded from
analysis because their test results were indeterminate even after repeated testing. The
remaining study group consisted of 1,163 patients, of whom 387 (33%) were female.
History of 1VDU was reported in 694 (59.7%). Of these IVDU patients, 470 (68%)
tested HCV +, and 224 (32%) were HCV-; this correlation was significant at the p<.05
level (r=0.50). HCV status also correlated with mean years of addiction (21.3 yearsfor
HCV+ patients versus 9.3 years for HCV- patients, r=0.55, p<.05) and with mean
months in treatment (65.0 months versus 25.9 months, r=0.35, p<.05). Both of these
findings were consistent with the difference in mean age between groups (44.4 years
versus 33.8 years, r=0.50, p<.05). While the differences were modest, HCV + patients
were more likely to be female (r=0.50, p<.05) and Caucasian (r=0.17, p<.05). HCV +
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patients were taking significantly higher doses of methadone: 169 mg/day versus 100
mg/day (r=0.27, p<.05). The relationship between HCV status and methadone dose
remained statistically significant in partial correlations that controlled for mean years
since addiction (r=0.15, p<.05) and for mean months in treatment (r=0.22, p<.05).

Discussion

In our population 85.5% of patients who report any history of IVDU are HCV+, a
prevalenceconsistent withtheworldliterature. Our populationisalsoin agreement with
theworldliterature regarding demographic and risk factors. The HCV + patientstend to
be older than HCV-patients (44.4 years vs. 33.8 years) and to have longer addiction
histories(21.3yr vs. 9.3 yr). Inour clinicthismeansthat the majority of HCV + patients
have been stable in treatment for years before learning of their HCV infection. Thisis
consistent with the course of HCV infection, which may remain dormant and
asymptomatic for 15-20 years[19].

In our sample, women are over-represented in the HCV + group; other researchers
have reported this [17], and a Chicago group has suggested the influence of sexual
transmission accounting for this[8]: aswith HIV infection, sexual transmission may be
more efficient in the infection of femal e patients. The ethnic demography seemsto run
contrary to HIV infection, however; in our samplethereisapredominance of Caucasian
patients.

The yield from screening for HCV infection can be improved significantly by
screening first for risk factors, particularly history (even, perhaps especially, remote
history) of intravenousdrug use. InaY aleanalysisof screening algorithms, age, I\VDU,
andhistory of hepatitiscorrel atedwithHCV infectionat thep<.001level [9]. Measurement
of liver function tests is a very insensitive screen; at least of infected patients have
normal transaminase levels[1, 22].

MMT isthe most effective treatment for opiate addiction, and should be effective
prevention for HCV seroconversion, but studies of HCV seroconversion in patients
enrolled in MMT [4, 13, 21] have been discouraging. One Australian study reported
seroconversion asfrequently in MMT patients as those out of treatment [4]. However,
inthisstudy the average methadone dose was only 42 mg/d, indicating that the majority
of patients in that clinic were being medicated at doses far below those generally
recommended. Indeed, 93% of patientsinthat MM T programmewerestill using heroin.
Many clinicsreporting poor efficacy of MMT in preventing new HCV infectionsdid not
report thedoseof methadone prescribed, and may well haveal sobeen using subtherapeutic
doses. Dose of methadone is directly related to efficacy of MMT in eradicating illicit
opioid use[3, 7, 15, 18].

Unfortunately, the mgjority of MMT clinics in the United States use inadequate
doses of methadone, resultingin high rates of continuedillicit opioid use[20]. Wehave
previously reported that the range of doses required to adequately treat opioid addicts
may bewider than previously suspected. |nour 1999 study we reported patientstreated
with dosesin therange of 120 - 780 mg/d (10); since then we have had experience with
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several patients requiring >1000 mg/d of methadone.

In the mid-1990's we noticed a clinical trend that interested us enough to being
keepingadatabaseabout HCV infection. L ong-term patients, stableandillicit-drug-free
for yearsor even decades, presented complaining that the methadone dose that had kept
them stable for years had stopped “holding” them. Many were impelled to buy illicit
methadone in order to prevent opiate abstinence syndrome while continuing to avoid
heroin use. Aswetitrated these patients' methadone dose against symptoms of opiate
abstinence syndrome (OAS), we found that the increases in dose requirement were
significant andin somecasesstarling: upto 10-fold. ASHCV-Abtesting becamereadily
available, we noticed that this dose phenomenon was happening in the samelong-term,
older patients that were testing positive for HCV-Ab.

Thislarge analysis proves asignificant correlation between HCV + and methadone
dose. Other cliniciansin Europe have noted this correlation [12]. Correlation does not
automatically confer causality, and we explored other possible factorsinvolved in this
population requiring higher doses, particularly timein treatment. Our analyses showed
that the correlation between higher dose and HCV+ status was independent of the
patient’s age, length of opioid addiction, and time in treatment. It is tempting to
speculatethat HCV hasspecificeffectson hepaticfunction, andtheseclinical observations
suggest a unique effect.

Whereasmost other hepatiditesimpair the activity of the Cytochrome P450 enzyme
system, our clinical observations are more consistent with a cytochrome induction
phenomenon. Thispossibility deservesfurther study, asil could havesignificant impact
on the trestment of HCV and related conditions.
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