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Abstract

Background: Effective and easy to implement interventions to improve adherence to

antiretroviral therapy are needed.

Objective: To compare a site-nurse initiated adherence and symptom support telephone calls for

HIV-positive individuals starting antiretroviral therapy compare to the study site’s standard of

care.

Methods: A randomized controlled trial of site-nurse initiated adherence and symptom support

telephone calls for HIV-positive individuals starting antiretrovirals. Subjects were randomized to

receive site-nurse initiated telephone calls (intervention) or no additional calls above the site’s

standard of care (control). Subjects received calls 1-3 days after initiating antiretrovirals, weeks 1,

2, 3, 6, 10, 14, 18, 22, 26, and every 8 weeks thereafter. Self-reported adherence was captured

during study visits.

Results: A total of 333 subjects starting antiretrovirals as part of ACTG 384 were co-enrolled

into ACTG 5031. Subjects were followed for up to 160 weeks and were contacted for 74% of

scheduled calls. There was no significant difference in proportion of patients with >95% mean

Total Adherence, 87.9% and 91.2% (p=0.34) and mean self-reported Total Adherence, 97.9% and

98.4% in the intervention and control, respectively, or in symptom distress and clinical endpoints.
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Conclusions: In the context of a clinical trial, where self-reported adherence was exceptionally

high, the site-nurse initiated telephone calls did not further improve self-reported adherence,

symptom distress or clinical outcomes.

Keywords

Adherence intervention; Nursing telephone support; Randomized Controlled Trial; Antiretroviral
Therapy

Human immunodeficiency virus (HIV) Combination antiretroviral therapy dramatically

decreases HIV mortality and improves quality of life for individuals living with HIV.1

Adherence to HIV medications is one of the most critical determinants for sustained

virologic suppression.2,3 Near perfect adherence (taking 90 to 95 percent of the prescribed

doses of antiretrovirals) increases the probability to maintain viral suppression.4-6 Lower

levels of adherence can lead to regimen failure, acquisition of HIV mutations conferring

drug resistance to other antiretrovirals, and increased mortality.7-10 Adherence interventions

offer the potential to decrease drug resistance and mortality.11-13

Various adherence interventions have been evaluated including memory aids, timers,

beepers, pill boxes, medication counselors, buddy systems, and behavioral interventions.14

A meta-analysis of 1839 subjects in 19 antiretroviral (ART) adherence studies reported that

individuals randomized to the intervention arms were 1.5 times more likely to report ≥95%

adherence and 1.25 times more likely to achieve an undetectable HIV viral load then

controls.15,16 Several studies have used nursing telephone calls to improve HIV adherence.

One Adult AIDS Clinical Trial Group (ACTG) study, protocol 388 (ACTG 388), examined

the utility of additional phone calls by site personnel.17 Despite a high call completion rate

(75%), there was no significant difference in virologic failure. Self-reported adherence, a

secondary endpoint, was slightly better, but this difference did not reach statistical

significance.

This study was designed to determine if a series of structured telephone calls initiated by

nurses from the subjects’ study sites that provided both adherence and symptom support

would decrease symptom distress and improve adherence to antiretrovirals. This study was

similar to another concurrent ACTG 384 adherence substudy, ACTG 731, where telephone

support calls were made from a central call center that was disassociated from subjects’

study sites.

METHODS

Study Design

ACTG 5031 was a randomized controlled trial of site-nurse initiated adherence and

symptom support telephone calls (intervention) versus no additional calls above the site’s

standard of care (control); all patients received the AIDS Clinical Trial Site’s standard

adherence counseling and care. This was a substudy of ACTG 384, a multi-center trial that

compared different antiretroviral treatment strategies in treatment naïve individuals.18,19

Primary inclusion and exclusion criteria included: HIV+, HIV RNA ≥ 500 copies/mL, <7

days of prior antiretroviral therapy, no serious acute illnesses or laboratory abnormality
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within 14 days of entry. A total of 980 subjects from 58 sites in the United States and 23

sites in Italy were randomized to either a 4-drug or sequential 3-drug regimen. Subjects

experiencing a virologic or regimen failure were switched to another study-specified

regimen designed to avoid cross-resistance. The ACTG 5031 adherence substudy was open

to US sites, except those that participated in another adherence substudy of ACTG 384,

ACTG 731 (Ohio State, North Carolina, Pennsylvania, and Cincinnati), which involved

centralized nurse-initiated structured telephone calls for adherence support.20 Unlike ACTG

5031, these telephone calls originated from one centralized location not affiliated with the

study-sites. Structured interventions were similar, although ACTG 731 calls were made only

during the start of the study, weekly through week 12 and then on weeks 14 and 16. In

contrast ACTG 5031 telephone calls continued for the entire study, up to 160 weeks, and

emphasized symptom support in addition to adherence counseling. For this substudy,

subjects also needed to be able to receive phone calls, either a landline or cell phone. All

patients signed an informed consent approved by their institutions’ review boards.

ACTG 384 and 5031 randomization was done electronically by the data management center

at Frontier Science. Subjects co-enrolling into the ACTG 5031 substudy were randomized in

a 1:1 fashion to the adherence intervention or control arm using a dynamic randomization

scheme to ensure the difference in group assignment at a particular site was never greater

than 2. For subjects randomized to the intervention arm, the initial telephone call was made

1 to 3 days after starting antiretrovirals, and then on weeks 1, 2, 3, 6, 10, 14, 18, 22, 26, and

every 8 weeks thereafter. Calls were scheduled to fall between study visits. Sites were

allowed to make one additional call to subjects beginning a new regimen (ACTG 384, step 2

or 3)18,19, otherwise calls continued irrespective of changing regimens. Study personnel

were asked not to use the telephone script for subjects randomized to the control arm but

were allowed to call subjects if this was part of that site’s standard of care.

Phone Adherence Intervention

The intervention telephone calls designed to improve adherence and help patients self-

manage medication side effects were performed by site personnel, typically study nurses,

using a structured script (Appendix A). The intervention telephone script was the same for

all calls; nurses adapted the calls depending on the patients’ adherence issues and symptoms.

At the start of each call, subjects were told that missing pills would not affect their

participation in the main study and that “sometimes people come across problems when

taking their medications.” Adherence to study antiretrovirals over the last 2 days was

assessed and individualized recommendations on how to improve adherence were provided

when subjects reported less than 100% adherence. Subjects were asked whether there were

specific times or doses that were harder to remember, and then a series of suggested

strategies were discussed, e.g. using reminders and prompts for when to take medications,

keeping extra medications on hand, and considering alarm watches or other adherence aids.

In addition to adherence, subjects were asked about common side effects, diarrhea, fatigue,

“feeling different,” headache, nausea, numbness/tingling, and rash, and were offered simple

non-pharmacologic self-management strategies to minimize these symptoms. The script for

the phone intervention was based on an earlier adherence substudy of ACTG 388, Life-
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Steps, and work by the ACTG Recruitment, Adherence, and Retention

Subcommittee.17,21,22

Site personnel were asked to make a “reasonable” number of attempts to reach the subject

for each call, and were in general not to exceed 5 attempts. The status of each call was

recorded, including whether the subject was contacted, the call was completed, a message

was left, the site personnel was unable to leave a message, or if the call was not attempted.

Study Endpoints

The primary study endpoint was the proportion of subjects reporting near perfect, defined as

>95% Total Adherence (over the entire study). Planned secondary endpoints included mean

Total Adherence (over the entire study), Early Adherence (over the first 32 weeks), quality

of life, self-reported symptom distress, and ACTG 384 study endpoints: primary endpoint

(first four-drug or second three-drug regimen failure), first regimen failure, and first

virologic failure.18,19

Self-reported Adherence, Quality of Life and Symptoms Distress

Adherence on all subjects was collected as part of ACTG 384 using the AIDS Clinical Trials

Group (ACTG) Adherence Questionnaire II (QL0702)23,24 This instrument captures subject

self-report of the number of missed doses for each study medication over the previous four

days, several general questions about adherence, and reasons why they may have missed

taking their medications. Subjects were asked to complete this questionnaire during their

visits at weeks 4, 16, 32, 48, and then every 16 weeks thereafter. This schedule was restarted

if subjects were switched to a new ART regimen. At these visits, quality of life and

symptoms distress were also captured using the ACTG Multidimensional Health Status

(QL0601-0602) and the Quality of Life and Symptoms Distress (QL0730) questionnaires.

Depression was assessed using a “CES-D score.”

Data obtained from the 4-day adherence recall (item 1 of the QL0702) were used to derive

summary measures of adherence rate, the percent of the prescribed regimen taken [(1-

proportion pills missed)*100] over the preceding four days, where percentages closer to

100% indicate better adherence. “Total Adherence” was defined as the average 4-day

adherence recall for the entire study and “Early Adherence” as the 4-day average adherence

recall at weeks 4, 16, and 32. Subjects on protocol mandated treatment holds were

considered fully adherent.

Site “Standard of Care”

Approximately halfway through the study, sites were polled to determine their standard of

care for treatment of naïve ACTG trial participants starting antiretroviral therapy (Appendix

B). A “baseline adherence score” (1-8) was calculated mid-study based on whether sites

routinely gave patients initiating antiretrovirals written materials on adherence and the

amount of time spent specifically discussing adherence. A “follow-up adherence support

score” was calculated from the total number of adherence-related phone calls a site typically

made to their subject after starting a new regimen. For subjects in the phone intervention
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group, the “follow-up adherence support score” was set to zero since we assumed that they

would not receive the standard follow-up care.

Study Analysis

Differences in baseline health dimensions between the follow-up groups were compared

using ANOVA and non-parametric Mann-Whitney tests, where appropriate. Pearson chi-

square tests were performed to compare differences in total adherence dichotomized to

greater than 95% between the two study arms. Mann-Whitney test were used to compare

Total Adherence and Early Adherence. Pearson’s chi-square statistic using continuity

correction was calculated as a post-hoc analysis dichotomizing the adherence scores using

the mean overall adherence for the ACTG 384 study (98.9%).

Time to ACTG 384 clinical endpoints (first-four drug or second-three drug regiment failure,

first regimen failure, or first virologic failure) were compared using Mantel-Haenszel log-

rank tests; estimates of hazard ratios and associated 95% confidence intervals were obtained

with Cox proportional-hazard models adjusting for HIV RNA strata (>100,000 c/mL),

baseline CD4 (continuous), gender, age (continuous), ethnic group, and randomized ACTG

384 treatment arm.

Adherence rates were analyzed with a linear model for repeated measures with mixed effects

for treatment, time, and treatment-by-time interaction. The correlation structure of within-

subject repeated measures, determined by comparing Akaike’s information criterion (AIC)

from competing covariance structures, was used to achieve valid inferences on the fixed

effects. The longitudinal model was fit using maximum likelihood estimation, which takes

into account the correlation among the repeated measures. Subjects missing 1 or more

adherence scores were included in the analysis with no imputation for missing scores. This

estimation technique provides valid estimates of the model parameters even if missing data

was dependent on the observed data rather than completely random.

A post-hoc analysis was performed to determine whether or not differences in the Standard

of Care at the sites could have explained the higher adherence rates seen in the control

group. In order to assess the effect of the Standard of Care on the efficacy of the adherence

intervention, a linear regression model for the “Early Adherence” endpoint as a function of

the “baseline adherence score,” “follow-up adherence support score” and treatment group

was fit.

All analyses were intent-to-treat (ITT) analyses using SAS (9.3, Cary, NC).

Study Power

The study was designed to have 84 percent (two-sided) or 90 percent (one-sided) power

assuming 175 subjects to detect an improvement in the percentage of subjects reporting near

perfect adherence, no missed doses over the last four days, from 85 to 95 percent of subjects,

or conversely, a decrease in the percentage of subjects reporting 1 or more missed

antiretroviral doses over the 4-day recall from 15% to 5%. Assuming a higher enrollment of

225 subjects, the estimated power to detect 10% improvement in subjects reporting no

missed doses was 95 percent.
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RESULTS

Study Follow-up

From October 1999 to November 2000, 333 subjects were co-enrolled into the ACTG 5031

adherence substudy (166 intervention, 167 control; Figure 1). Demographics of subjects in

both groups were similar (Table 1). Subjects randomized to the intervention arm were more

depressed at entry (p=0.003) but there were no other significant differences in additional

baseline health dimensions. Two hundred eighty-one subjects completed the adherence

questionnaire at week 4, 87.3% of the subjects of ACTG 5031 who were still on the main

study (ACTG 384). By week 64 this number had decreased to 172, 73.8% of those

remaining on study (Table 2). There was no significant difference in completion of the

adherence questionnaires by study arm.

Telephone Calls

Subjects assigned to the intervention telephone support calls were contacted for 74.4% of

scheduled calls, and for 71% of these calls, the script was completed. The most common

reasons for incomplete calls were inability to contact or leave a message, or subjects failed

to call back.

Self-Reported Adherence

Mean and median self-reported adherence for all subjects were 98.2% and 99.6%,

respectively. Many subjects reported perfect (100%) adherence on the ACTG adherence

questionnaire (four-days prior to study visits): 60% reported perfect adherence during the

first 32 weeks, while 40% reported perfect adherence at each assessment for the entire study.

Mean adherence improved slightly from the first 48 weeks, 98.5% to 99.3%, and then

fluctuated between 99.2% and 97.3% through week 160. The percent of subjects completing

the self-report are shown in Table 2 and the adherence percentiles for Early Adherence

(weeks 4, 16, 32) and Total Adherence are in Table 3.

Primary and Secondary Analyses

There were no significant difference in the proportion of patients with near perfect self-

reported adherence, >95%Total Adherence, in the intervention (87.9%) and control arms

(91.2%; p=0.34, Chi-Square). Self-reported mean Total Adherence by study week was

similar in the intervention (97.9%, S.D. 3.94) and control (98.4%, S.D. 2.82) (Table 2,

Figure 2). Because adherence rates were unevenly distributed, most reporting near perfect

adherence, nonparametric testing was performed. Comparing ranked self-reported Total

Adherence there was no significant difference (p=0.20, Mann-Whitney) between the two

arms. Comparing differences in Early Adherence (weeks 4, 16, and 32), subjects in the

intervention arm reported significantly lower adherence 98.0% vs. 98.6% control arm

(p=0.01, Mann-Whitney). However, this mean difference was small (0.6%). In a post-hoc

analysis, dichotomizing adherence scores using the mean for the overall ACTG 384 study

(98.9%), a smaller percentage of the intervention arm had a mean adherence of >98.9%

(62.7% versus 72.5%, p=0.07, Pearson’s Chi-square with continuity correction), but this

difference was not significant. These results are similar to the primary endpoint (> 95%Total
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Adherence) where intervention arm had lower adherence than control, although none were

statistically significant. Using a random effects model there was no evidence for a time-by-

treatment interaction (p=0.88). There were no significant differences in quality of life or

symptom distress.

Time-to ACTG 384 Study Endpoints

There was no significant difference in time to ACTG 384 endpoints in the intervention arm

vs. control: first four-drug or second three-drug regimen failure (HR 0.77 (95% CI:

0.56-1.06), p=0.11, log-rank), first virologic failure (0.77 (95% CI: 0.52-1.13), or first

regimen failure (HR 0.73 (95% CI: 0.51-1.06), p=0.10), or p=0.13; Figure 3a, 3b, 3c). There

was also no significant difference in time to first HIV RNA <200 copies/mL, or proportion

<200 copies/mL, or delta CD4 at week 48.

Site Standard of Care

A linear regression model was fit for Early Adherence and Total Adherence using the

estimates of sites’ Standard of Care. Site “baseline adherence score” varied from a low of 1

to a maximum of 8. There was no significant difference in efficacy of site calls based on

differences in Site’s baseline adherence scores. However, sites with higher “baseline

adherence score” tended to have subjects reporting higher “Early Adherence” (parameter

estimate 0.17, p=0.09). This suggests that better site baseline adherence counseling tended to

correlate with better self-reported adherence.

DISCUSSION

In one of the largest adherence studies to date, we found that site-nurse initiated telephone

calls were well received and completed for the majority of patients still enrolled in ACTG

384 throughout the almost 3 year study. However, participants in both study arms evidenced

exceptionally high adherence; hence, there was a ceiling effect that may have limited the

ability for the intervention telephone calls to demonstrate a significant additional benefit in

self-reported adherence, quality of life, symptom distress or clinical endpoints. Interestingly,

there was an unexplained small negative association on self-reported adherence during the

first 32 weeks of the study. This study confirms the feasibility of site-nurse initiated

telephone calls, but these calls had little measurable impact in the context of a clinical trial

where self-reported adherence was already exceptionally high.

Rates of self-reported adherence for the four days prior to study visits were higher than

anticipated. Sixty percent reported perfect adherence over the first 32 weeks, but only 40%

were able to maintain perfect adherence for the entire study. A meta-analysis of North

American studies estimated that only 55% of patients are able to maintain adequate levels of

adherence.25 Gardner et. al. found that 29% of subjects on a large antiretroviral study

reported differential adherence over the course of the study.26 Medication fatigue is a well

documented phenomena across other disciplines of medicine,27 and our results demonstrate

that medication adherence fatigue is common even among those who initially report perfect

adherence.
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Our study results are in stark contrast to those of ACTG 731, a concurrent ACTG 384

substudy that utilized similar nursing support calls.20 This study enrolled 109 subjects at 5

sites that did not participate in ACTG 5031. Calls made from a central site by trained nurses,

not affiliated with the study site, resulted in significantly higher self-reported adherence

(p=0.023). Reasons for the disparate results are unclear, but may be multifactorial. One key

design difference is that contamination may have occurred in our study and some control

patients may have inadvertently received the intervention phone script. In addition, the

central study nurses phone intervention utilized in ACTG 731 was more intensive and much

more standardized, which may have delivered a more consistent and effective intervention.

ACTG 731 subjects were also able to discuss adherence freely, knowing that their

discussions were not shared with sites. In contrast, ACTG 5031 subjects discussed

adherence with site personnel and it is possible that this either resulted in an unexpected

negative impact on adherence or alternatively subjects may have been more honest in

reporting non-adherence – so that a small positive effect on adherence could have been

missed.

There are several limitations to this study. First, there was a strong ceiling effect that limited

the ability to detect a difference. Self-reported adherence was also dramatically higher and

better maintained than those generally reported in routine clinical care. Standard adherence

counseling at ACTG sites varied and we had only a single mid-study assessment of site’s

“standard care.” Overall the adherence counseling was higher than expected, with many

sites utilizing written instructions and phone support. Site patients in the intervention arm

were more depressed at baseline, although the reasons are unclear. Self-reported adherence

is only a surrogate for adherence and more recent studies have suggested 30 day recall may

be better than the 4-day ACTG questionnaire.28,29 Finally, phone interventions were not

monitored to ensure compliance with the script, and as discussed above, there was the

potential for control subjects to receive the intervention telephone calls. Many of these

limitations are likely to be similar to those encountered when generalizing behavioral

interventions to routine clinical practice. Additionally, the baseline level of standard of care

was not the same for all the sites. A meta-analysis of twenty randomized controlled trials

found that even though the interventions were helpful in predicting viral load and adherence,

as the comparative standard of care increases, the effectiveness of the intervention

decreases.30

In summary, in contrast to ACTG 731, a successful study of centralized nursing support

phone calls, this randomized controlled trial of site-nurse initiated telephone calls failed to

demonstrate improved self-reported adherence, symptom distress or clinical endpoints in a

study population with already exceptionally high adherence rates. This study raises concerns

about assessment of adherence in the context of site-delivered interventions. These results

also demonstrate that even individuals with high adherence are at risk for medication

adherence fatigue. Future multi-site adherence intervention trials should standardize and

monitor the quality and of phone interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Consort Flow Diagram
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Figure 2.
Mean self-reported adherence by study group by week. Differences between the two

adherence arms were not significant. Adherence increased over the first 48 weeks and then

remained high during the 160 weeks of follow-up.
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Figure 3.
Time to primary 384 endpoint, first four-drug or second three-drug regimen failure (3a),

Time to 1st virologic failure (3b), and Time to first regimen failure (3c). Subjects

participating in the 5031 Adherence substudy are shown: Additional phone support group

(red) and standard care group (blue). For the 384 clinical endpoints differences between the

two adherence arms were not significant.
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Table 1

Baseline characteristics

Intervention Group Standard Care Group

n = 166 n = 167

Median Age (yrs)
(IQR)

36
(30 – 44.25)

36
(31 – 42.75)

Male (%) 78 81

Race/Ethnicity (%)

 White 36 43

 Black 40 32

 Hispanic 21 23

 Others 3 2

Median RNA (c/mL)
(IQR)

5.1 log10

(4.3 – 5.7)
5.1 log10

(4.3 – 5.5)

Median CD4 cell count
(cells/mm3) (IQR)

265.8
(83.4 – 437.1)

268.8
(79.3 – 423.8)
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Table 2

Study follow-up

Week
Completed

Questionnaires*
Available
Subjects#

Percent completing the
questionnaire (%)

4 281 322 87

16 250 304 82

32 215 278 77

48 194 254 76

64 172 233 74

80 156 216 72

96 133 201 66

112 110 159 69

128 85 123 69

144 46 59 78

160 4 5 80

*
Number of subjects completing adherence questionnaire

#
Number of subjects still on study and w/o primary endpoint
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Table 3

Adherence by percentiles by group for Early and Total Adherence

Percentiles

5 10 25 50 75

Early Adherence
(week 4-32)

Intervention 89.3 93.7 98.0 100 100

Control 92.8 94.5 99.2 100 100

Total Adherence
(weeks 4-160)

Intervention 90.6 93.8 97.8 99.5 100

Control 91.9 95.2 97.8 99.7 100
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