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Abstract

Background.—The government of Tanzania launched an opioid treatment program (OTP), using 

methadone, in Dar es Salaam in February of 2011. Hepatitis C virus (HCV) is a leading cause of 

morbidity and mortality globally, especially among people who inject drugs (PWID). We 

conducted a cross-sectional study among PWID engaged in OTP in Dar es Salaam to describe the 

prevalence and predictors of HCV antibody serostatus.

Methods.—Routine programmatic data on patients enrolled in Muhimbili National Hospital’s 

OTP clinic from February 2011 to January 2013 were utilized. Multivariable Poisson regression 

was used to examine factors associated with HCV antibody serostatus.

Results.—A total of 630 PWID enrolled into the OTP clinic during the study period, seven 

percent of which were women. The overall seroprevalence of HCV antibody was 57% (95% 

Confidence interval: 53%-61%). In adjusted analysis, methadone patients who used heroin for 

5-10 years (adjusted prevalence ratio; aPR=1.41; 95% CI: 1.10-1.81) and >10 years (aPR=1.48; 

95% CI: 1.17-1.88) were more likely to be HCV antibody positive, compared to patients who used 

heroin for < 5 years. Patients who reported sharing needles or other equipment at their last 

injection (aPR=1.20; 95% CI: 1.01-1.41; p=0.022), being arrested (aPR=1.20; 95% CI: 1.04-1.40; 

p=0.012) and who were HIV-positive (aPR=1.84; 95% CI: 1.56-2.16; p<0.001) were also more 

likely to be HCV antibody positive than their counterparts.
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Conclusion.—Our observed HCV antibody prevalence among PWID engaged in OTP is higher 

than previously reported estimates in Dar es Salaam. Predictors of HCV antibody serostatus in this 

sample were similar to those found among PWID in many other settings. Integrating HCV care 

and treatment into OTP clinics should be considered, leveraging lessons learned from the 

integration of HIV services into OTP. Global efforts to develop HCV care and treatment programs 

in low and middle-income countries are critical, especially among PWID who have a high burden 

of HCV.

Background

Hepatitis C virus (HCV) is a leading cause of morbidity and mortality globally.1,2 HCV is a 

bloodborne pathogen most commonly transmitted through sharing of drug injection 

equipment, transfusion of infected blood or blood products or improperly sterilized medical 

equipment.3 Current estimates suggest that the general population of Tanzania has an HCV 

prevalence of 3.2%, which is higher than estimates from the surrounding countries of Kenya 

(0.9%), Zambia (0.2%), Mozambique (2.8%) and Malawi (0.3%).4–6 Recent research among 

a community-based sample of PWID estimated an HCV prevalence of 22% among PWID in 

Zanzibar7 and 27.7% among PWID in Dar es Salaam.8 A recent World Health Organization 

report noted the lack of reliable estimates with regards to coverage of HCV testing and 

treatment in the region.9

With no HCV vaccine currently available, treatment is paramount to controlling the HCV 

epidemic. In the past, treatments with pegylated interferon and ribavirin were 6-12 months 

in duration, required weekly clinic visits for injections, caused severe side effects, and had 

clearance rates ranging from 45% to 80% depending on genotype.10 By contrast, new 

treatments with directing acting antivirals are shorter in duration (3-6 months) and have 

fewer side effects, and 95% of patients achieve sustained viral response after completing 

treatment.11,12 With these treatment improvements, health system requirements, including 

clinical monitoring, laboratory procedures and pharmacy dispensing are less burdensome, 

paving the way for treatment possibilities in resource-limited settings - provided medications 

are available and affordable.

An estimated 500,000 people in East Africa use opioids for non-medical reasons, and on the 

mainland of Tanzania, there are an estimated 30,000 people who inject drugs (PWID), 

primarily with heroin.13,14 The first publicly-funded opioid treatment program (OTP), using 

methadone, on the mainland of sub-Saharan Africa was launched in February 2011, offering 

daily directly observed methadone services at Muhimbili National Hospital (MNH) in Dar 

es Salaam.15 The estimated prevalence of HIV at 39%16 and tuberculosis (TB) at 4%17 

among PWID enrolling into the MNH OTP clinic is over 7 times and 20 times,18,19 

respectively, the prevalence in the general population, and is an important challenge for the 

national HIV/TB response.

Understanding the epidemiology of HCV among the highest risk populations, such as 

PWID, is critical to design an effective and efficient HCV prevention and treatment 

program, and these data are scarce for many countries in sub-Saharan Africa, including 
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Tanzania. We conducted a cross-sectional study among a cohort of PWID engaged in OTP in 

Dar es Salaam, Tanzania to describe the seroprevalence and predictors of HCV antibody.

Methods

Study Setting

In February 2011, the Ministry of Health and Social Welfare, Muhimbili University of 

Health and Allied Sciences, and the Drug Control Commission, with funding from the US 

President’s Emergency Plan for AIDS Relief (PEPFAR) launched an OTP clinic at 

Muhimbili National Hospital in Dares Salaam, Tanzania. Detailed procedures have been 

explained elsewhere.15 Briefly, enrollment into OTP required referral from a community-

based organization. In preparation for OTP initiation, individuals were also required to 

attend a series of educational sessions on HIV, sexually transmitted infections, medication 

adherence, and supportive services provided by community based organizations. To be 

eligible for OTP, individuals had to (1) present with opioid dependence, (2) have evidence of 

recent drug injection, and (3) test positive for opioids through urine drug screening.

Once enrolled in OTP, methadone was administered to patients 7 days a week at the clinic. 

Patients visited the clinic on a daily basis to receive in-person, directly observed methadone 

dosing. Screening for HCV and HIV were offered to OTP patients. Upon enrollment in OTP, 

patients were encouraged to obtain rapid HCV and HIV screening via provider-initiated 

testing and counseling on-site at the methadone clinic. However, patients could opt out of 

these disease screening procedures and still receive methadone treatment.

Study Population

Study subjects included patients who enrolled into Muhimbili National Hospital’s OTP 

clinic from February 2011 to January 2013.

Data Sources

This study utilized de-identified routine clinical and program monitoring data from the OTP 

clinic at Muhimbili National Hospital. As part of routine care, health care providers and 

social workers conducted an in-person baseline assessment to collect demographic, health 

history, legal history, mental health and HIV risk behavior data. Clinical data, including 

HCV and HIV test results, were obtained through medical chart review and abstraction.

Laboratory Procedures

As part of routine care, patients were offered voluntary testing and counseling for HCV and 

HIV once enrolled into the methadone clinic. Patients were screened for HCV using the 

Standard Diagnostics (SD) Bioline HCV assay – a rapid, immunochromatographic test for 

detecting the presence of HCV-specific antibodies in human plasma, serum or whole blood.
20 The SD Bioline HCV test has a sensitivity of 100% and specificity of 99.4%.20 HIV 

status was determined using the Ministry of Health and Social Welfare’s HIV rapid test 

algorithm including a Standard Diagnostic’s Bioline HIV rapid test,21 followed by 

confirmation with Alere Determine21 and Uni-Gold21 as a tiebreaker in the case of 
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discrepancy between Bioline and Alere Determine. Patients could also opt-out of receiving 

their results.

Measures

Outcome

Our primary outcome of interest was HCV antibody serostatus. Patients were considered to 

be HCV antibody positive if they had HCV antibodies as determined through the SD Bioline 

HCV assay. A recent study estimated that 26% of people who are initially infected and are 

HCV-antibody positive will subsequently clear the virus but remain antibody positive.22

Exposures

Demographic risk factors included age (≤30 years old; >30 years old), sex (male; female), 

education level (primary-level education or below; secondary level education and above) and 

marital status (currently married; not married). Sexual risk factors included multiple sex 

partners in the last 6 months, defined as >1 sex partner (yes; no), and risky sexual behavior 

in the last 6 months, defined as vaginal or anal intercourse with no or inconsistent condom 

use (yes; no). Drug use and injection-related risk factors included years of heroin use (<5 

years; 5-10 years; >10 years), flashblood, defined as injecting blood from another drug user 

who has recently injected heroin,23 (yes; no), shared needles at last injection (yes; no), 

polysubstance use, defined as heroin and alcohol, cocaine, benzodiazepine or amphetamine 

use, (yes; no) and HIV infection (yes; no). Criminal justice involvement included a lifetime 

history of arrest (yes; no).

Statistical Methods

Descriptive statistics, including frequencies, medians, and interquartile ranges (IQR) were 

calculated to describe the distribution of variables in the study population. We calculated the 

prevalence and accompanying 95% confidence intervals (Cl) for HCV antibody positivity. 

Poisson regression models with robust variances were built to estimate prevalence ratios 

(PR) and adjusted prevalence ratios (aPR)24. We examined the associations of demographic 

characteristics, sexual risk factors, injection and drug use-related risk factors, HIV serostatus 

and criminal justice involvement with HCV serostatus. We present unadjusted estimates and 

adjusted estimates from the full model. Statistical significance was set at p<0.05. All 

statistical analyses were conducted in Stata v14.1. (College Station, Texas).

Patient data were missing for some variables. To address this, we utilized multiple 

imputation procedures to fill in missing values in the dataset. Ten imputations were 

performed, using fully conditional specifications. Results from the imputations were 

combined into a single set of parameter estimates for the “final” Poisson regression models 

that incorporated the uncertainty from the imputations.25

Ethics Statement

The use and analysis of de-identified, programmatic data was approved by E&I Review 

Services in the United States as well as the ethical review committees at Muhimbili 
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University of Health and Allied Sciences and the National Institute of Medical Research in 

Tanzania as program evaluation and non-human subjects research.

Results

A total of 630 PWID enrolled into the methadone clinic during the study period (Table 1). 

The median age of patients was 32 years (IQR: 29-37), and only 7% of the enrolled patients 

were women. A third of the patients had received at least secondary levels of education and 

87% were not currently married. The median time since initiating heroin use was 10 years 

(IQR: 5-15), and 40% (95% CI: 35%−44%) of patients were living with HIV. More than half 

of methadone patients had previously been arrested.

The overall seroprevalence of HCV antibody was 57% (95% CI: 53-61%), and among 

people who were HIV-positive, the seroprevalence of HCV antibody was 81% (75-86%). 

Figure 1 portrays HCV antibody prevalence by exposure groups as well as unadjusted and 

adjusted prevalence ratios with corresponding confidence intervals. In the unadjusted 

analysis, methadone patients who were over 30 years of age were more likely to be HCV 

antibody positive than patients who were 30 years of age or younger (PR=1.31; 95% CI: 

1.09-1.57). Compared to patients who used heroin for <5 years, methadone patients who 

used heroin for 5-10 years (PR=1.52; 95% CI: 1.16-1.98) and >10 years (PR=1.68; 95% CI: 

1.31-2.15) were more likely to be HCV antibody positive. Also, patients who reported the 

practice of flashblood (PR=1.40; 95% CI: 1.14-1.72; p=0.002), sharing needles at their last 

injection (PR=1.36; 95% CI: 1.15-1.61; p<0.001), a history of arrest (PR=1.20; 95% CI: 

1.02-1.42; p=0.029) and were HIV-positive (PR=1.97; 95% CI: 1.68-2.33; p<0.001) were 

also more likely to be HCV antibody positive than their counterparts.

In adjusted analysis, methadone patients who used heroin for 5-10 years (aPR=1.41; 95% 

CI: 1.10-1.81) and >10 years (aPR=1.48; 95% CI: 1.17-1.88) were more likely to be HCV 

antibody positive, compared to patients who used heroin for < 5 years. Patients who reported 

a history of sharing needles or other equipment at their last injection (aPR=1.20; 95% CI: 

1.01-1.41; p=0.022), a history of arrest (aPR= 1.20; 95% CI: 1.04-1.40; p=0.012) and who 

were HIV-positive (aPR=1.84; 95% CI: 1.56-2.16; p<0.001) were also more likely to be 

HCV antibody positive than their counterparts.

Discussion

We assessed the prevalence and predictors of HCV among 630 patients enrolled in the 

opioid treatment program at Muhimbili National Hospital in Dar es Salaam, Tanzania. This 

is the first study to our knowledge that assesses the prevalence and predictors of HCV in 

East Africa among PWID enrolled into OTP. Our data suggest a high prevalence of HCV 

among OTP patients. We also found that patients who used heroin for longer periods of time, 

had a history of sharing needles, were living with HIV and reported a history of arrest had a 

higher prevalence of HCV than others. These findings have important implications not only 

to understanding the burden of HCV among PWID in Tanzania, but also for future 

prevention and treatment programs.

Lambdin et al. Page 5

Int J Drug Policy. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The high levels of observed HCV prevalence among people who inject drugs is consistent 

with estimates from other regions around the world.26 Our observed HCV prevalence among 

PWID engaged in OTP is higher than previously reported estimates of 22% among PWID in 

Zanzibar7 and 27.7% among community-based sample of PWID in Dar es Salaam.8 This 

finding could reflect differences between the community-based sample of PWID and OTP 

patients, who could have a longer history of heroin injection with potentially more risks. 

Alternatively, these results could reflect a worsening HCV epidemic among PWID, with 

similarities to HCV epidemic trends observed in other countries.27–29 In addition, the 

estimated HCV prevalence was 18-fold greater than the estimated HCV prevalence in the 

general population of 3.2% in Tanzania.6 HCV prevalence among people who were HIV-

positive was 81% – an important finding as HIV has a significant impact on the natural 

history of HCV. Co-infection with HIV is associated with higher HCV viral load, 

acceleration of liver disease progression and higher mortality, compared to HCV mono-

infected individuals.30–33

Predictors of HCV antibody in this sample were similar to those found among PWID in 

many other settings. The robust association between sharing of injection equipment and 

infection is a common finding,34–36 as is the increase in antibody prevalence with years of 

drug use.37–40 Among PWID who have HIV infection, the prevalence of HCV is typically 

high - for example, approximately 80% of PWID living with HIV in the United States are 

HCV antibody positive.41 People with a history of arrest are likely to have more exposure to 

carceral settings, environments that typically have an elevated prevalence of HCV.42–45 

Thus, people with a history of criminal justice encounters may have had more exposure to 

HCV.

As a health service model, opioid treatment programs can facilitate the improvement of 

health-related outcomes for their patients46,47 and have proven to be a successful venue for 

treatment of infectious diseases such as HIV,48,49 and tuberculosis.50,51 Opioid treatment 

programs have successfully delivered treatment for HCV infection interferon-based 

therapies, despite their long duration and substantial side effects.52 OTP clinics in Tanzania 

provide a unique opportunity for comprehensive HCV prevention and treatment to this high-

risk population for several reasons. First, the HCV burden among PWID is 18-fold greater 

than what is observed in the general population. Second, methadone helps to stabilize PWID 

and can facilitate adherence and completion of treatment regimens.53,54 Third, methadone 

treatment decreases injecting behaviors and therefore decreases transmission and the 

potential for reinfection.55,56 Fourth, OTP providers are perfectly positioned to provide 

culturally competent services for PWID, compared to most other health care providers, and 

can assist in the cultivation of a welcoming environment for the provision of services. Fifth, 

as the majority of patients present daily for their methadone dose, OTP clinics are ideal 

venues to dispense medication, monitor treatment, and provide proper follow-up care, 

including reinfection prevention counseling.

In considering HCV care and treatment delivery, lessons learned from the successes of HIV 

scale-up should be considered. For example, the OTP clinic at Muhimbili National Hospital 

has seen significant results from efforts to integrate HIV treatment into the OTP clinic that 

include training OTP providers in HIV care and treatment procedures, utilizing point-of-care 
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diagnostics and offering multiple treatment dispensing modalities based on the patients’ 

needs.47,57–59 These same approaches could be useful for building an effective HCV 

treatment response.

The principal limitation of our study is the generalizability of these results, which require 

careful consideration. Participants were included in the study based on whether they enrolled 

into OTP and were not selected through a random process. In addition, we were only able to 

test for HCV antibody not viremia. Past studies based have shown that approximately 74% 

of people who are HCV antibody positive will be chronically infected with Hepatitis C 

virus.22 HCV RNA levels will need to be obtained in those who are seropositive to provide a 

more accurate prevalence of chronic HCV infection. Although we included a number of 

variables from routine data sources to understand the independent relationships with HCV, 

the potential for unmeasured or mismeasured factors to influence our results existed. 

Another limitation was the self-report of behaviors, and as a result, recall and social 

desirability were potential biases impacting the metrics collected as part of the baseline 

survey. In particular, specific metrics for sexual risk factors (e.g., multiple sex partners) and 

injection risk factors (e.g., sharing needles) were prone to social desirability bias. Due to the 

stigmatization of behaviors, these types of biases have been common when studying PWID.
60 The resulting misclassification would be non-differential with regard to HCV antibody 

serostatus as they are asked prior to HCV screening, and as a result, our results would be 

biased toward the null, on average.61 Strengths of the study included the standardization of 

protocols for care delivery, patient tracing, and data recording for the patients included in the 

study. Furthermore, the database had high levels of completeness with regards to clinical and 

laboratory data.

In conclusion, the time to mobilize HCV treatment efforts is upon us. If the results of this 

study reflect an increasing HCV prevalence, these findings underpin the urgency of an 

effective and evidence-based response. For nearly 15 years, the Global Fund to Fight AIDS, 

Tuberculosis and Malaria and the President’s Emergency Plan for AIDS Relief have 

mobilized resources and partnerships to reduce HIV and tuberculosis-related mortality 

globally. In doing so, health systems have been strengthened to better treat and care for 

chronic infectious diseases. However, no global financing efforts have been established, to 

date, to enhance the provision of HCV treatment in low and middle-income countries. In 

developing HCV treatment programs, it will be critical to leverage the HIV treatment 

infrastructure and build programs similar to PEPFAR’s data-driven approach that focuses on 

geographic areas and populations that maximize impact from investments. Research has 

highlighted that focusing HCV treatment efforts on PWID will be a key component to 

reduce the prevalence of and eliminate HCV.62,63 Future studies that address attitudes and 

beliefs about HCV as well as implementation science research that seeks to identify 

approaches that facilitate integration of HCV care and treatment within the health system 

will be critical to identify the most effective and efficient treatment approaches.
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Figure 1. 
Associations of Client Characteristics with HCV Seropositivity
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Table 1.

Characteristics of MAT Clients at Muhimbili National Hospital in Dar es Salaam, Tanzania, (n=630)

n (%)

Male 581 (93)

Age

 ≤30 years old 209 (33)

 >30 years old 417 (67)

Primary education or below 370 (64)

Currently married 81 (13)

Multiple Sex Partners in last 6 months 117 (19)

Risky Sex in last 6 months 291 (47)

Years of Heroin Use

 <5 years 97 (17)

 5-10 years 223 (40)

 >10 years 240 (43)

Flashblood 43 (7)

Shared needles at last injection 81 (13)

Polysubstance use 191 (34)

Infection with HIV 187 (40)

Ever been arrested 315 (55)
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