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ABSTRACT

BACKGROUND: The addition of antihepatitis C therapy to highly active anti-
retroviral treatment (HAART) in human immunodeficiency virus (HIV)/hepa-
titis C virus (HCV) coinfected patients leads to an increase in the treatment 
complexity that may result in decreased adherence. Blips, defined as inter-
mittent episodes of detectable low-level HIV viremia, may be an indication 
of poor adherence to HAART.

OBJECTIVES: To (a) determine the influence of adding anti-HCV therapy 
to HAART on complexity index, adherence, and incidence of blips and (b) 
determine complexity index and adherence in patient subgroups based on 
anti-HCV therapy.

METHODS: We conducted a prospective 2-center observational study.  
HIV/HCV coinfected patients under antiretroviral treatment who started 
anti-HCV bi-therapy or triple therapy between January 2011 and December 
2013 were included. Patients were excluded if they were virologically 
uncontrolled (HIV viral load > 50 copies RNA/mL) or if they had changed 
antiretroviral treatment in the 6 months prior to the introduction of anti-
HCV therapy. Data were collected before and after the addition of anti-HCV 
therapy to HAART. The main variables were complexity index, incidence 
of blips, and adherence. The complexity index was based on a score that 
utilized the number of pills per day, dosing schedule, dosage form, and 
any specific instructions linked to use of the drug. Blips were defined as 
a detectable HIV-RNA level (> 50 copies/mL but no more than 1,000 cop-
ies/mL) occurring between 2 negative assays. Medication adherence was 
assessed using electronic pharmacy refill records. The threshold for opti-
mal adherence was defined at 95% and above. Differences in the variables 
collected were assessed before and after the addition of anti-HCV therapy 
to HAART.

RESULTS: A total of 66 patients were included in the study. Based on the 
complexity index, the median value before and after the addition of anti-
HCV therapy to HAART was 4.2 (interquartile range [IQR] = 3.5-5.5) and 
11.5 (IQR = 10.4-13.4), respectively. The median difference between both 
complexity indices was 6.9 (95% CI = 6.9-7, P < 0.001). After introducing the 
anti-HCV therapy into HAART, the number of adherent patients decreased 
from 50 (75.8%) to 45 (68.2%, P > 0.05), and 12 (18.2%) patients presented 
blips (P < 0.001). Subgroup analysis based on anti-HCV therapy showed 
that patients on boceprevir or telaprevir therapy had a higher complexity 
index, 16.8 (IQR = 6.0-18.4), compared with patients on bi-therapy anti-
HCV, 11.3 (IQR = 10.3-12). The median difference was 6.0 (95% CI = 5.0-7.2, 
P < 0.001). The number of adherent patients decreased only in patients on 
bi-therapy from 42 (79.2%) to 37 (69.8%, P > 0.05). 

CONCLUSIONS: Adding anti-HCV therapy to antiretroviral treatment sig-
nificantly increases treatment complexity and the incidence of blips. The 
introduction of anti-HCV therapy is also associated with a decrease in the 
number of adherent patients. The regimen complexity calculation may be 

RESEARCH

The natural history of the human immunodeficiency 
virus (HIV) has changed significantly since the appear-
ance of highly active antiretroviral treatment (HAART) 

in 1996.1 Since then, the morbidity and mortality associated 
with the disease has drastically reduced, and patients’ quality 
of life has increased.2

Currently, HIV infection is considered a chronic illness. 
However, adherence to HAART is an important predictive fac-
tor in treatment outcome.3,4 There are multiple reasons for fail-
ing to adhere; adverse events related to therapy and drug–drug 
interactions are some of the main causes of nonadherence.5-7

Medication nonadherence has also been linked to medica-
tion regimen complexity.8,9 In 2011, the American Society of 
Health-System Pharmacists published a consensus document 
about optimal pharmacy practice models in hospitals and 
health systems.10 One of the specific points mentioned in 
this consensus was that pharmacist-provided drug therapy 
management should be prioritized using a patient medication 
complexity index.

• Adherence to antiretroviral treatment is an important predictive 
factor in treatment outcome.

• Human immunodeficiency virus (HIV)/hepatitis C virus (HCV) 
coinfection increases the risk of liver disease progression and 
worsens clinical outcomes.

What is already known about this subject

• The addition of anti-HCV therapy to antiretroviral treatment 
leads to a significant increase in the complexity index associated 
with a decrease in the number of adherent patients. 

• The addition of anti-HCV therapy to antiretroviral treatment 
increases significantly the incidence of blips in virologically con-
trolled patients.

What this study adds

useful for identifying patients who need more care from health care profes-
sionals or are at risk for failure to comply with treatment regimens.
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therapy, weeks on anti-HCV therapy, and incidence of blips. 
Additionally, we determined adherence and the complexity 
index of the treatment before and after the addition of anti-
HCV therapy to HAART. 

Blips were defined as a detectable HIV-RNA level (> 50 cop-
ies/mL but no more than 1,000 copies/mL) occurring between 
2 negative assays. Calculation of complexity index was per-
formed through a web application20 based on an adaptation 
of the score created by Martin et al.11 This score utilized the 
number of pills per day, dosing schedule, dosage form, and 
any specific instructions related to drug use. According to the 
weights added to these factors, a single number that represents 
the overall complexity index is calculated. This score has been 
previously validated, and it is applicable to children and adults 
with HIV disease and HIV/HCV coinfected patients.11,21

Because the complexity of anti-HCV therapy varies among 
treatment options, we took into account the highest value pos-
sible in statistical analysis. This value corresponds with the 
addition of a direct-acting antiviral to bi-therapy.

Medication adherence was assessed using electronic phar-
macy refill records. The proportion of days covered was 
calculated based on the following formula: [(pills dispensed/
pills prescribed per day)/days between refills] × 100. The 
threshold for optimal adherence was defined at 95% and above. 
Adherence before the addition of anti-HCV therapy to HAART 
was assessed for 6 months. After anti-HCV therapy introduc-
tion into HAART, adherence was assessed from the initial 
prescription of anti-HCV therapy until its date of discontinu-
ation. The remaining data were collected through outpatient 
electronic medical records and by reviewing the medical his-
tory of each patient.

Quantitative variables are expressed as mean and standard 
deviation or as median and percentile P25 and P75 in case of 
a skewed distribution. Qualitative variables are expressed as 
percentages (%). In order to determine the significance of the 
differences between the variables collected before and after the 
addition of anti-HCV therapy to HAART, we ran the following 
statistical analysis: when data were consistent with a normal 
distribution, a t-test for related samples was used to compare 
2 means of quantitative variables. Otherwise, a nonparametric 
Wilcoxon test was performed. The Mann-Whitney U test was 
also performed on the subgroup analysis. The confidence inter-
val (CI) established to determine differences between mean or 
median was 95%. The McNemar`s test was applied to analyze 
changes in dichotomous variables. Data analysis was carried 
out using the statistical package SPSS 20.0 for Windows (SPSS 
Inc., Chicago, IL).

■■  Results
Sixty-six patients were included in the study, 36 from a tertiary 
hospital and 30 from a secondary hospital. Demographics and

Medication count is not an adequate complexity measure-
ment because it only addresses pill burden. Others factors may 
also contribute to complexity. A tool developed by Martin et al. 
in 2007 includes factors such as the number of medications, 
dosing schedules, administration methods, and special dosing 
instructions when determining the complexity of treatment.11 
Weights are applied for each of these factors to produce an 
overall score representing the regimen’s level of complexity.

Intermittent episodes of detectable low level viremia, referred 
to as blips, are observed frequently in HIV-infected patients 
who receive antiretroviral therapy. Although the etiology of 
transient viremia is poorly understood, many clinicians have 
hypothesized that poor adherence to the medication regimen 
is responsible for transient viremia.12 Others studies suggest 
that the phenomenon of blips originates from activation and 
expansion of latently infected cells and from the appearance 
and selection of new drug-resistant strains.13,14

Approximately 30% of HIV-infected patients are coinfected 
with hepatitis C virus (HCV). After the release of highly active 
antiretroviral therapy, liver disease has become the leading 
cause of morbidity and mortality in HIV patients.15 Until 2011, 
the standard therapy for the treatment of hepatitis C was based 
on the combination therapy of pegylated interferon alfa-2a 
or alfa-2b and ribavirin administered for 24 or 48 weeks.16 

However, the treatment of hepatitis C is evolving at a rapid 
pace. In 2011, the first 2 protease inhibitors, telaprevir and 
boceprevir, were approved. More recently, several oral antiviral 
agents that inhibit various HCV proteins, such as sofosbuvir, 
simeprevir, and daclatasvir, have been developed. These new 
agents have caused a radical change in the prognosis of the dis-
ease.17,18 However, the addition of anti-HCV therapy to HAART 
leads to an increase in the treatment complexity, which may 
result in decreased adherence.19

To date, no study has evaluated the effect of introducing anti-
HCV therapy to HIV treatment on the control of HIV disease; 
therefore, the main objective of this study was to determine 
the influence of adding anti-HCV therapy to HAART on the 
complexity index, adherence, and incidence of blips. A second 
objective was to determine the complexity index and the adher-
ence in patient subgroups based on their anti-HCV therapy.

■■  Methods
We conducted a prospective 2-center observational study. 
HIV/HCV coinfected patients under antiretroviral treatment 
who started anti-HCV bi-therapy or triple therapy between 
January 2011 and December 2013 were included. Patients were 
excluded if they were virologically uncontrolled (HIV viral load 
> 50 copies RNA per milliliter [/mL]) or if they had changed 
antiretroviral treatment in the 6 months prior to the introduc-
tion of anti-HCV therapy. The latter criterion was to reduce 
potential bias in measurement of adherence. The collected data 
included age, gender, race, antiretroviral treatment, anti-HCV 



www.amcp.org Vol. 21, No. 2 February 2015 JMCP Journal of Managed Care & Specialty Pharmacy 155

Influence of Treatment Complexity on Adherence and Incidence of Blips in HIV/HCV Coinfected Patients

pharmacotherapy characteristics are detailed in Table 1 and 
Table 2, respectively. 

Considering the antiretroviral drug classes, the most com-
mon regimens were those including a combination of a non-
nucleoside and a nucleoside reverse transcriptase inhibitor 
(36.4%). The most prescribed regimen consisted of efavirenz/
emtricitabine/tenofovir (16.6%). None of the patients had to 
change antiretroviral therapy during the study period. With 
respect to the anti-HCV treatment, bi-therapy was most com-
monly used. In patients receiving triple therapy for HCV, 
telaprevir was preferred over boceprevir. The median dura-
tion of the anti-HCV treatment was 45.6 (interquartile range 
[IQR] = 20.4-49.1) weeks. 

Based on the complexity index, the median value before 
and after the addition of anti-HCV therapy to HAART was 4.2 
(IQR = 3.5-5.5) and 11.5 (IQR = 10.4-13.4), respectively. The 
median difference between both complexity indices was 6.9 
(95% CI = 6.9-7.0, P < 0.001). Sixteen (24.2%) patients presented 
transient intermittent viremia after the addition of anti-HCV 
therapy to HAART. Twelve patients (18.2%) fit our definition 
of blips. The incidence of blips was statistically significant 
(P < 0.001). Fifty (75.8%) patients were considered adherent to 
HAART. After introducing the anti-HCV therapy into HAART, 
the number of adherent patients decreased to 45 (68.2%). This 
decline was not statistically significant.

There were statistically significant differences depending 
on the anti-HCV treatment regimen for complexity index. The 
median complexity index value in patients with bi-therapy was 
11.3 (IQR = 10.3-12) compared with 16.8 (IQR = 16.0-18.4) in 
patients on triple-therapy anti-HCV. The median difference 
was 6.0 (95% CI = 5.0-7.2, P < 0.001). 

Table 3 shows data on adherence for patients treated with 
bi-therapy or triple therapy. After the addition of anti-HCV 
therapy to HAART, the number of adherent patients decreased 
only in patients on bi-therapy, but it was not modified in 
patients on triple therapy. The decrease in the number of 
adherent patients after adding the bi-therapy anti-HCV was not 
statistically significant.

■■  Discussion
Our study shows that the addition of anti-HCV therapy to 
HAART leads to a significant increase in the complexity index 
and incidence of blips. Results of subgroup analysis based on 

anti-HCV therapy showed that patients on boceprevir or tela-
previr therapy have a higher complexity index compared with 
patients on bi-therapy anti-HCV. 

The number of adherent patients decreased after introducing 
the anti-HCV therapy into HAART. This decline was not sta-
tistically significant; however, it could be clinically significant. 
Nonadherence to therapy is closely associated with incomplete 
viral suppression and disease progression and is thought to be 
a risk factor for the development of drug resistance.22

To date there is no evidence of the influence of treatment 
complexity on adherence of HIV/HCV coinfected patients. 
However, there is literature in HIV monoinfected patients. 
Stone et al. (2001) examined the complexity of antiretroviral 
regimens by assessing administration instructions and dosing 
frequency.23 Their results indicated that patients whose regi-
mens included a more complex medication were more likely to 
become nonadherent. Similar conclusions can be drawn from 
the work of Paterson et al. (2000), which reports a significantly 
greater adherence to twice-daily dosing versus 3 times daily.24 
In contrast, regimen complexity was not a significant predic-
tor of adherence in the study of Gao et al. (2000).25 None of 
the previous studies have used a reliable and valid method to 
quantify the complexity of HAART in HIV patients.

Our results do not show a significant decrease in the num-
ber of adherent patients. There are a number of reasons for this. 
Despite the growing burden of HCV/HIV coinfected patients, 
the limited duration of anti-HCV therapy might promote 
adherence. In addition, patients receiving anti-HCV therapy, 
especially patients on boceprevir or telaprevir, experienced 
an intensive monitoring, which included pharmacologic man-
agement of treatment-related adverse effects and education of 
patients.26,27 As a result, adherence may be improved. 

To date, there are no studies of a relationship between 
treatment complexity and incidence of blips. Many studies 

Variable Frequency

Sex: male/female (% male)  57/9 (86.4)
Age (years) 47 ± 4.8
Caucasian race, n (%)  66 (100.0)

TABLE 1 Demographic Characteristics 
of Study Patients 

Antiretroviral Treatment

Combination of Antiretroviral Drugs Frequency, n (%)

NRTI + NNRTI  24 (36.4)
NRTI + PI  15 (22.7)
NRTI + INI  12 (18.2)
Monotherapy  10 (15.2)
Others  5 (7.6)

Antihepatitis C Virus Treatment

Hepatitis C Virus Therapy Frequency, n (%)

Peginterferon α2a/α2b + ribavirin  53 (80.3)

PegInterferon α2a/α2b + ribavirin + telaprevir  11 (16.7)

PegInterferon α2a/α2b + ribavirin + boceprevir  2 (3.0)

INI = integrase inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor; 
NRTI = nucleoside reverse transcriptase inhibitor; PI = protease inhibitor.

TABLE 2 Pharmacotherapy of Study Patients 



156 Journal of Managed Care & Specialty Pharmacy JMCP February 2015 Vol. 21, No. 2 www.amcp.org

Influence of Treatment Complexity on Adherence and Incidence of Blips in HIV/HCV Coinfected Patients

have evaluated the association between blips and adherence; 
however, the natural history and clinical significance of blips 
remain unclear.12,28,29 As discussed by Fung et al. (2012), a con-
tributing factor to the diverse outcomes of the various studies 
on viral blips is that there has been no consensus on the defini-
tion of viral blips.30 The regimen complexity index should be 
used in daily practice in order to identify HIV/HCV coinfected 
patients at a higher risk of having transient intermittent vire-
mias and who need a more intense adherence monitoring. 

Limitations and Implications for Further Research
The main limitation in this study is that the complexity index 
only incorporates antiretroviral medications and anti-HCV 
treatment. HIV/HCV coinfected patients often take prophylac-
tic therapy for opportunistic infections or other concomitant 
drugs to counteract the adverse effects induced by HAART or 
anti-HCV therapy. The complexity conferred by concomitant 
drugs is not considered in the complexity index analysed in 
this study. Thus, an issue for future work could be to assess 
the influence of treatment complexity on adherence and inci-
dence of blips, considering any additional medications that the 
patient may be taking along with the HIV/HCV treatments. 
With the advent of direct-acting anti-HCV drugs, a marked 
increase in the rate of virologic response is observed in coin-
fected patients.31 So, another important area for future research 
is to determine whether suppression of HCV replication could 
be associated with a higher efficacy of antiretroviral therapy.

Another limitation of this study is the use of pharmacy refill 
records for measuring HAART adherence because indirect 
methods could lead to an overestimation. To overcome this 
possible bias, patients were considered adherent when their 
drug uptake was higher than 95%. Nevertheless, according to 
current literature, a 90% threshold would be enough to achieve 
desirable outcomes.32

In addition to complexity index, there are numerous other 
techniques currently available to researchers that may in the 
future be incorporated into clinical routine. These include the 
analysis of human and viral genetic determinants of disease 
evolution, detailed analyses of immune recovery and reserve, 
pharmacogenetic determinants of treatment response, and 
toxicity. In the future, these approaches may provide highly 
individualized disease management.33

■■  Conclusions
Adding anti-HCV therapy to antiretroviral treatment sig-
nificantly increases the treatment complexity and incidence of 
blips. The introduction of anti-HCV therapy is also associated 
with a tendency towards a decrease in the number of adherent 
patients. The regimen complexity calculation may be useful 
for identifying patients who need more care from health care 
professionals or are at risk for failure to comply with their treat-
ment regimens.
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Hepatitis C Virus Therapy

PegInterferon  
α2a/α2b + Ribavirin

PegInterferon α2a/α2b  
+ Ribavirin + Telaprevir/Boceprevir

Patients adherence 
≥ 95%, n (%) 

Before the addition of antihepatitis C therapy to antiretroviral treatment  42 (79.2)  8 (61.5)
After the addition of antihepatitis C therapy to antiretroviral treatment  37 (69.8)  8 (61.5)

TABLE 3 Adherence in Patient Subgroups Based on Anti-HCV Therapy
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