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Background: Antiretroviral treatments (ART) form the basis of adequate clinical control in
human immunodeficiency virus-infected patients, and adherence plays a primary role in the
grade and duration of the antiviral response. The objectives of this study are: (1) to determine
the impact of the implementation of a pharmaceutical care program on improvement of ART
adherence and on the immunovirological response of the patients; and (2) to detect possible
correlations between different adherence evaluation measurements.
Methods: A 60-month long retrospective study was conducted. Adherence measures used were:
therapeutic drug monitoring, a simplified medication adherence questionnaire, and antiretroviral
dispensation records (DR). The number of interviews and interventions related to adherence made
for each patient in yearly periods was related to the changes in the adherence variable (measured
with DR) in these same yearly periods. The dates when the laboratory tests were drawn were grouped
according to proximity with the study assessment periods (February–May, 2005–2010).
Results: A total of 528 patients were included in the study. A significant relationship was
observed between the simplified medication adherence questionnaire and DR over the
60-month study period (P , 0.01). Improvement was observed in the mean adherence level
(P , 0.001), and there was a considerable decrease in the percentage of patients with CD4+
lymphocytes less than 200 cells/mm3 (P , 0.001). A relationship was found between the number of patients with optimum adherence levels and the time that plasma viral load remained
undetected. The number of interviews and interventions performed in each patient in the first
12 months from the onset of the pharmaceutical care program (month 6), was related to a significant increase in adherence during this same time period.
Conclusion: The results suggest that the establishment and permanence of a pharmaceutical care program may increase ART adherence, increase permanence time of the patient with
undetectable plasma viral loads, and improve patients’ lymphocyte count.
Keywords: pharmaceutical care, antiretroviral treatment adherence, undetectable PVLs,
CD4+ lymphocyte count, adherence measures, HIV/AIDS
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Acquired immunodeficiency syndrome (AIDS) was first identified in the United States
in the summer of 1981 when the Centers for Disease Control and Prevention reported
the appearance of an unexplained pneumonia due to Pneumocystis jiroveci (previously
named P. carinii) and Kaposi’s sarcoma in five previously healthy male homosexuals
in New York and Los Angeles.1 Since then, its control has become one of the most
important public health challenges because of the nature of this epidemic, its impact
on health, economics, and on social and political matters, as well as due to the virus’s
epidemiological characteristics. Different solutions have been sought, including the
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development of a possible vaccine. However, mainly drug
treatments have been developed in order to improve and
increase the quality of life and expectancy of those infected
by the human immunodeficiency virus (HIV) that may lead
to the development of AIDS.
Current antiretroviral treatments (ART) form the basis
of adequate virological and immunological control in HIVinfected patients. The rates of hospitalization, opportunistic
infections, and mortality associated with HIV infection have
been reduced. This has given rise to chronification of the
infection and to a significant increase in survival.
ART adherence plays a primary role in the grade and
duration of the antiviral response. This patient adherence is
the result of a complex process developed through acceptance
of the diagnosis, perception of the need to correctly carry out
the treatment, motivation to do so, disposition and training
of the skills to do it, capacity to overcome the difficulties
that appear, and maintenance of the achievements reached
over time. Several studies have demonstrated that medication adherence is second only to CD4+ count in accurately
predicting progression to AIDS and death.2,3
Adherence is not the only determinant of ART failure
or success. Other factors include genetic differences in drug
metabolism, severe baseline immunosuppression, prior drug
resistance, and concurrent opportunistic infections, among
others. Adherence to ART, however, is one of few potentially alterable factors determining outcomes for patients
with HIV.
The data obtained during the first available combined
treatments based on unboosted protease inhibitor (PI) drugs
showed that maximum efficacy was obtained with almost
perfect adherence, usually superior to 95%.4 However,
recent studies suggest that the therapeutic objectives can be
achieved in regimens based on ritonavir-boosted PIs (PI/r)
or on non-nucleoside reverse transcriptase inhibitors with
adherence rates of approximately 75%.5,6 In spite of this
controversy, there is general agreement that although viral
suppression may be possible with moderate adherence levels,
the probability of viral suppression and, more importantly,
reduced disease progression and mortality, improves with
every increase in adherence level.
According to a study conducted in the Spanish population, adherence in 20% to 50% of the patients receiving
ART is inadequate.7 A meta-analysis has recently been
published in Spain on ART adherence and concluded that
the global percentage of ART adherence is 55%.8 Studies
from the United States, Canada, and developed countries in
Latin America and Europe have demonstrated similar rates
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of suboptimal adherence.9–12 The average rate of adherence
appears to be approximately 70%. In light of this evidence,
global care programs need to be established for the patient.
These should include both the evaluation of ART adherence
and the elaboration of action strategies aimed at optimizing
these results.
Up to now, there is no known intervention method superior to the others to improve patient adherence. However, the
best levels of evidence come from randomized and controlled
studies. The easiest and most common intervention is based
on providing the patients with information and knowledge
in an attempt to achieve their maximum commitment with
the proposed treatment. This commitment will be possible
if the patient understands the purpose of the ART and the
importance of adherence; this shows how important it is
for the patient to feel like a participant in treatment-related
d ecisions. Pharmacotherapy follow-up of the patient,
included within the context of a pharmaceutical care program, comprises follow-up of the patient, the interventions
themselves, as well as continuing education, among others.
The principal objective of this study was to evaluate the
impact of the implementation of a pharmaceutical care program on the evolution of ART adherence over the course of
60 months in a cohort of HIV outpatients from our hospital,
and to determine the repercussion of ART adherence on the
patients’ virological and immunological evolution. Equally,
we hoped to detect possible correlations between the different adherence evaluation measurements used in this study:
therapeutic drug monitoring (TDM), a simplified medication
adherence questionnaire (SMAQ),13 and ART dispensation
records (DRs).

Methods
Patient screening
A 60-month-long retrospective study with data from
528 HIV-infected subjects treated in the outpatient unit
of the Pharmacy Service of the University Hospital of
Salamanca, Salamanca, Spain was conducted. The patients
were invited to participate voluntarily.
Inclusion criteria included patients with confirmed HIV
infection and who had been receiving active ART in our
hospital for more than 6 months (either naïve or pretreated
patients).

Adherence measures
The scientific literature recommends using and combining
several adherence evaluation methods. If not, the results
obtained only by one of these methods would not be reliable.14
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Three strategies were used in our case: TDM (direct method),
DR, and SMAQ (the latter two being considered as indirect
methods). These three adherence evaluation tools are routinely included in our pharmaceutical care program. There
are TDM and SMAQ data for each pharmaceutical interview
or clinical control. These records correspond to the measurements obtained around the month of April (February–May)
of the year in question (2005–2010) since this is the month
that corresponds to the study initiation point. The data for
DR were obtained twice a year (April and October of each
year).
• Antiretroviral plasma concentrations were determined
with the high-performance liquid chromatography–
ultraviolet validated technique that permits the measurement of atazanavir, darunavir, efavirenz, fosamprenavir,
indinavir, lopinavir, nelfinavir, nevirapine, ritonavir, and
saquinavir.15,16 The analyzed samples had been drawn
when fasting and before the administration of the next
medication dose. In every case, the plasma trough
concentrations (Cssmin) of the monitored antiretroviral
therapy were estimated individually using Bayesian
algorithms, based on previously published population
pharmacokinetics models using PKS® software (Abbott
Diagnostics, Abbott Laboratories, Abbott Park, IL, USA).
The Cssmin obtained in this way were classified into three
groups – according to whether they were within (therapeutic), low (subtherapeutic), or above (supratherapeutic)
the therapeutic range – in accordance with the therapeutic
margins collected previously.17,18
• The SMAQ questionnaire, which was validated in a
Spanish population, was used to evaluate treatment
adherence. The questionnaire consists of six questions
with previously defined short answers that the patients
are asked to answer. Based on the patients’ answers, each
patient is classified as being either adherent or nonadherent to the pharmacological treatment.13
• The DR is an indirect method of measuring adherence
based on the assumption that a patient cannot take
medication that has not been dispensed, and that those
that are dispensed to him/her are taken adequately. An
adherence calculation was made using the dispensation
dates that were included in 6-month periods beginning
from the initiation of the study. Adherence was calculated as the number of pills taken during the previous
6 months divided by the number of pills prescribed during the same period. Levels that exceeded 100% were
rounded down to 100%. Patients who consumed $95%
of the medication prescribed were considered “adherent
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patients.” Adherence values were dichotomized into
two levels: $95% versus ,95%. However, since some
studies consider 90% as the cutoff of adherence,8,19–21
this percentage was also considered.

Pharmaceutical care
The comprehensive follow-up program for patients with
established HIV includes pharmaceutical care activities,
TDM of antiretroviral drugs, and pharmacogenetic analysis.
The latter two tools make it possible to individualize the
PI, PI/r, and non-nucleoside reverse transcriptase inhibitor
doses according to the needs of each patient because these
are the antiretroviral drug families that have a demonstrated
correlation between plasma concentrations and response.22
This comprehensive follow-up program has been established
and developed based on close collaboration among the
pharmacists, physicians, and nurses who attend this patient
population.
The interviewer always consults the DR adherence data
at the onset of pharmaceutical care in order to intervene during the program, if necessary. Furthermore, the adherence
results measured by DR are communicated to the prescribers
twice a year.
During the interview, the SMAQ questionnaire was
used and the evolution of the plasma viral load (PVL), CD4+
lymphocyte count, and antiretroviral Cssmin was monitored.
Possible analytic alterations that could be due to adverse drug
events and possible interactions of the antiretroviral drugs
with other drugs, food, natural products, abuse drugs, and
so on were also reviewed.
During the study period, information regarding HIV and
its treatment as well as the importance that adherence has
in clinical outcomes and the prevention of resistance was
specifically provided to the patients. In addition, a personalized dosing schedule was developed with the patient, and
strategies on how to manage side effects were made. During
follow-up visits, recommendations were made to solve any
problems encountered; adherence was verbally reinforced
and plans were developed to solve the problems that had
appeared up to that time.
In this study, the number of interviews and interventions
related to adherence made for each patient was determined in
yearly periods (2005–2010), beginning with the implementation of the pharmaceutical care program in month 6, and then
related to changes in the adherence variable (measured with
DR) in these same periods. Pharmaceutical interventions
related to adherence were considered as providing both oral
and written information regarding the treatment, giving a
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weekly medication pill organizer, and making posological
adjustments if the patient had supratherapeutic levels associated with adverse drug events that could decrease treatment
adherence.
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Clinical evolution
CD4+ counts and PVLs are indicators of immune status and
HIV viral activity; both are expected to improve with ART
adherence. However, the intended effect of ART (that of
preventing viral replication) is more directly assessed by the
PVL.23–25 We used data extracted from participants’ medical
records. Dates at which laboratory tests were obtained were
grouped according to proximity to the study assessment
periods. For the analysis, we used the CD4+ count and the
PVL, which was considered undetectable when the number
of copies per milliliter was less than 50.
The number of months in which undetectable PVL
levels were maintained in each patient during the study was
determined. This information was then contrasted with the
patients’ average adherence.

Statistical analysis
The IBM SPSS Statistics for Windows (version 19.0.0.1,
released 2010; IBM Corporation, Armonk, NY, USA) was
used for the statistical analyses. Chi-square tests were used to
compare categorical variables. The Mann–Whitney test was
used to assess differences between two independent samples,
and the Wilcoxon signed-rank test was used to compare
two related samples. The Kruskal–Wallis test was used to
compare k .2 independent samples. Spearman’s correlation
was used to study the relationship between quantitative or
ordinal variables.

Results
A total of 528 patients were included in the study, 259 of
whom received pharmacological treatment during the entire
study period. The remaining patients were either lost to
follow-up during this period (due to transfers, exitus, and so
on), and/or they entered the study after the established initiation date. The mean patient permanence time in the study was
3.56 ± 1.68 years. Demographic and baseline clinical characteristics of the total study population are shown in Table 1.

Characteristics

Values
Mean ± SD or n (%)
40.48 ± 8.94
371 (70.3)
187 (35.6)
5.49 ± 3.41
381.63 ± 245.93
251 (83.7)

Age (years)a
Male
Therapy-naïveb
Number of years on ARTc
CD4+ counts (cells/mcL)c
Undetectable plasma viral loadc

Notes: aAge at which the patient entered the study; bnumber of total naïve patients
who entered the study; cvariable measured at onset of the study (n = 332).
Abbreviations: n, number; SD, standard deviation; ART, antiretroviral treatment.

Not all of the three measurements were available for the
entire population at each of the cutoff levels because this was
a retrospective study. Associations among the three methods
used to measure adherence (TDM, SMAQ, and DR) were
analyzed (Table 2).
A significant association was found between TDM
(therapeutic/subtherapeutic/supratherapeutic) and SMAQ
(P = 0.013) in the first 6 months after the pharmaceutical care
program was initiated. However, no association was found
during this period when TDM was categorized into subtherapeutic and nonsubtherapeutic. No significant correlations
were found between these two adherence measurements in
the remaining periods analyzed; however, there was a clear
tendency for adherent patients to reach therapeutic levels
(50.0% in month 12 versus 77.9% in month 60) according
to the SMAQ questionnaire.
A significant association (P , 0.01) was found between
DR and SMAQ when the cutoff for adherent patients was
95% during the entire study period. Nonetheless, if the cutoff
was established at 90%, this association was only observed
in some periods. Furthermore, mean adherence obtained
by DR was greater in those who were adherent according
Table 2 Association among adherence measurements
Time
(months)

0

12

24

36

48

60

Association among adherence
measurements

N
332
377
398
410
411
Adherent patients (%)
TDMa
–
78.95
81.61
84.45
95.51
SMAQ
–
65.20
75.26
80.25
84.62
DRb
64.8
70.16
76.01
73.69
78.41
Agreement between adherence measurements (%)
SMAQ–TDMa
–
53.57
69.66
75.00
83.18
SMAQ–DRb
–
69.40†
77.64†
76.39†
78.51†
TDMa–DRb
–
60.70
72.73
68.67
81.36

All three methods were used to collect the adherence data,
and the results were grouped into periods of 6 months (DR)
and 12 months (SMAQ and TDM) for each of the patients.

Notes: aTDM categorized into subtherapeutic or not subtherapeutic; bDR
categorized into: ,95%; $95%; †P , 0.01 (Chi-square test and kappa coefficient).
Abbreviations: N, number; TDM, therapeutic drug monitoring; SMAQ, simplified
medication adherence questionnaire; DR, dispensation record.
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398
93.77
90.44
76.36
88.17
80.58†
76.21
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Antiretroviral treatment adherence
Mean global adherence of the patients during the 60 months
of the study was 94.98% when the DR was used to measure
adherence.
Mean adherence at the implementation of the pharmaceutical care program was 92.69%; at month 60, adherence
was approximately 96.04%, with this difference being very
significant (P , 0.001) (Figure 1).
In addition, statistically significant differences (P , 0.001)
were detected in the mean patient adherence level between
the first 6 months of the study (prior to the initiation of the
pharmaceutical care program) and second 6 months of the
study. All the differences were highly significant (P , 0.003)
when the first 6 months of the study were compared with the
6-month adherence measurements evaluated during the entire
period. Similarly, it stands out that statistically significant
differences were not observed when adherences measures
after the first 6 months of the study were compared with
each other.
There were 107 nonadherent patients in the baseline
measurement. The follow-up of this subgroup showed that
43 of them had good adherence at 1 year after the implementation of the pharmaceutical care program, and this
number increased to 75 at the end of the study period (while

98

Adherence levels (%)

the remainder continued to be nonadherent or were lost to
follow-up).
Regarding the evolution of the percentage of patients
with optimum adherence ($95%), this number increased
from 64.80% at baseline to 76.36% at the end of the study.
The number of patients with adherence levels greater than
90% also increased significantly (73.36% at baseline versus
86.68% at the end of the study).

Plasma viral load (PVL)
The percentage of patients with undetectable PVL remained
practically unchanged during the study period with a mean of
76.7%. Statistically significant differences were found between
the number of patients with optimum adherence levels and
those who did not have these levels in regards to the amount
of time they remained with undetectable PVL. This occurred
when both the cutoff level of 95% adherence was considered
and when adherence was grouped into four different levels
(P , 0.002 and P , 0.001, respectively) (Figure 2).26

CD4+ lymphocyte count

CD4+ lymphocyte levels were recorded at the onset and
end of the study. The proportion of patients who had
CD4+ , 200 cells/mm3 was compared. Statistically significant
differences were found between both values (27.8% versus
14.9%, respectively; P = 1.992 × 10 -5). F urthermore,
the mean count of CD 4+ lymphocytes signif icantly
increased (P , 0.001) from 381.6 cells/mm3 (baseline) to
458.5 cells/mm3 (month 60).
Evolution of adherence, PVL, and CD4+ lymphocyte count
over the 60 months of the study is shown in Figure 3. The data
Time PVL < 50 copies/mL (months)
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to the SMAQ than those who were nonadherent during the
entire study.
There was no significant association between DR and
TDM, regardless of the cutoff level used (90% or 95%) or
the TDM variable category (subtherapeutic/therapeutic/
supratherapeutic or subtherapeutic/not subtherapeutic).

96

94

60

48

36

24

12

0

92
40–79
6

12

18

24

30

36

42

48

54

60

Time (months)
Figure 1 Evolution of the means (95% confidence interval) of antiretroviral
treatment adherence during the 60 months of the study.
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80–94

95–100

Adherence levels (%)
Figure 2 Influence of antiretroviral treatment patient adherence on permanence
time in virological suppression.
Note: No patients had adherence ,40%.
Abbreviation: PVL, plasma viral load.
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Percentage of patients (%)

80

60
CD4+ < 200 cells/mm3
PVL < 50 copies/mL

40

Adh ≥95%
20

0
0

24

12

36

60

Figure 3 Evolution of patients in terms of adherence, virological status, and immunological status over the 60 months of the study.
Abbreviations: PVL, plasma viral load; Adh, adherence to antiretroviral therapy.

are represented as the percentage of patients with adherence
levels $95%, PVL , 50 copies/mL, and CD4+ lymphocyte
count ,200 cells/mm3.

Effect of interviews and interventions
on adherence

During the study period, 2,199 interviews (4.2 ± 3.3 interviews/
patient) and 3,100 interventions related to adherence
(5.9 ± 4.4 interventions/patient) were conducted in the
528 patients studied. In accordance with the DR data
collected, the number of interviews made for each patient in
the first 12 months from the onset of the pharmaceutical care
program was significantly related to an increase in his/her
adherence levels in this same period (P , 0.05) (Figure 4).

5

3

2

1

0

1

2

3

4

Number of interviews received by the patient
Figure 4 Relation between the mean increase of ART adherence in the first year
after the pharmaceutical care program was initiated and the number of interviews
made in this period.
Abbreviation: ART, antiretroviral treatment.

734

The same was found for the number of interventions
conducted during the same year (P , 0.002) and the
following year (P , 0.05). This relation was not found during the remainder of the study period.
In regard to adherence determined by the SMAQ
questionnaire, it was observed that the mean number of interviews conducted among the adherent patients was higher than
among the nonadherent patients in all of the time periods,
although these results are not statistically significant.

Discussion
In regard to the baseline characteristics of the population,
it is evident that most of the patients were males (70.3%),
a little more than one-third of patients were treatment-naïve
when they entered into the study, the mean age was 40 years,
and mean time in ART was approximately 5 years.

Association among adherence
measurements

4

0
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Time (months)

Mean increase of ART adherence (%)
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Adherence should be evaluated and optimized periodically
during the ART in order to achieve the expected clinical
response and to be able to make pertinent therapeutic
decisions. Many studies have demonstrated that there is
no single reliable method for its evaluation;7,27 therefore,
consensus has been reached that at least two methods should
be used. Included among the most important methods are
administering a structured questionnaire during the interview,
recording the collection of medication from the pharmacy, and
determine the plasma concentrations of the antiretroviral drugs
that can be monitored. Some authors have proposed that the
immunovirological course of the patient could be considered
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a direct adherence evaluation method;28 however, subsequent
studies have demonstrated that this is a consequence of the
adherence grade of the patient with their treatment.29
In relation to the above, it would be advisable to know
how the different adherence measurement methods are interrelated to see if there is a correlation between their results,
or to see if they are different. For this reason, the present
study has applied three different methods and has analyzed
the relations between them.

TDM versus DR
DR is an indirect method that correlates positively with
virological evolution,20,24,30,31 and it has acceptable specificity and sensitivity.11,32 However, this method requires the
dispensation of ART in a single center, as is done in both
this study and in Spanish hospitals. However, this centralized dispensation is not also performed in every country.
Its principal limitations are that dispensation of the medication is not synonymous with correct adherence and, on
the other hand, that mobility of the patients and sharing
medication with their close relations may induce biases in
the evaluation.
Although TDM is considered to be the most objective
method to evaluate adherence, it has many and important
limitations. Some of these limitations include elevated interand intraindividual variability, the lack of establishment of a
standard cutoff to classify the patients as adherent or nonadherent, providing information only from the recent adherence
level, and so on. Furthermore, evaluation of compliance could
be affected by whether the medication is taken with or without meals, since this considerably affects bioavailability,33,34
as well as the Cssmin reached by the antiretroviral agent. The
growing importance of pharmacogenetics in the field of HIV/
AIDS must also be mentioned. It has been possible to demonstrate how the presence of a single nucleotide polymorphism
in an individual patient causes considerable variation of drugs
plasma levels.35,36 Thus, for example, patients who are rapid
metabolizers could be classified as nonadherent in spite of
having optimum adherence.
Consequently, the limitations of both evaluation methods
could be responsible for the fact that a significant relation
has not been found between both measurements.

TDM versus SMAQ
Over the 60 months of the study, a statistically significant
relation was only found between TDM (subtherapeutic,
therapeutic, and supratherapeutic) and SMAQ in the first
6 months after the pharmaceutical care program was

Patient Preference and Adherence 2013:7
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initiated (P = 0.013). In the remainder of the study period,
no association was observed.
The SMAQ is one of the many questionnaires existing
to evaluate treatment adherence.7,13,37–39 In this questionnaire,
it is the patient who, based on a reduced number of short
response questions – normally dichotomous ones (yes/no) –
states if he/she has been adherent in regards to taking the
medication as indicated by the health care staff, or if this
adherence has been occasional or nonexistent. The results
provided by the SMAQ are generally overestimated,39,40 and
consequently their reliability will depend on the communication skills of the interviewer.41,42 However, it will also
significantly depend on how much confidence the patient
has in the interviewer.
It is important to mention that the implementation of the
monitoring program of antiretroviral plasma levels (TDM)
coincided with the initiation of the pharmaceutical care
program. Therefore, the patient was not familiar with this
analytic measurement at the onset of the study period. For
this reason, many undiscovered adherence problems surfaced with it. Over time and after the patients with low drug
concentrations in their blood were warned by the health care
personnel, some of the patients decided to take their medication prior to the analytic control to avoid new warnings.
However, this was only done in specific situations which, in
no case, implied permanent improvements in adherence.43
Due to the previously mentioned limitation of TDM, it is
necessary to measure patients’ plasma concentrations of antiretroviral therapy several times, so as to carry out population
pharmacokinetic studies and to have a profound knowledge
of those factors affecting the kinetic profile of the drugs to
assure that the results obtained with this tool are reliable.

SMAQ versus DR
As commented on in the previous section, the results provided
by the SMAQ depend both on the communication ability of
the health care worker and of the trust the patient has in health
care professionals. This will depend, among other factors,
on the continuity of the program and on the interviewer.41–44
Both circumstances were taken into account when analyzing
the data in this study.
In relation to the DRs, although it is true that they have
some limitations, it seems to be the most widely used
method in pharmacy departments to evaluate patient treatment adherence. Furthermore, many publications use it as
the reference method, not only to measure adherence, but to
also compare it with other variables for which some type of
relationship is studied.3,19,24,26,30,45–47 In our study, a significant
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relation was found between both adherence measurement
methods during the 60 months of the study (P , 0.002).
For this reason, both the DR and SMAQ seem to be equally
reliable in patients with ART.

Given the correlation found between SMAQ and DR, and
considering that the latter allows us to quantify adherence
easily, DR was used as a reference method to measure the
evolution of adherence.
The implementation and continuity of the pharmaceutical care program over the 60 months of the study improved
the mean adherence level (92.7% to 96.0%; P , 0.001),
increased the percentage of patients with adherence $95%
(64.8% to 76.4%), as well as increased the percentage of
patients with adherence equal to 100% (39.7% to 50.8%). The
results reached in the present study are similar to, and even
better than, those obtained in previous studies.30,31,48–50
It would be well to comment that mean adherence did not
decrease during the study. This may be because the pharmaceutical care program remained in force during this period.
In fact, there are many scientific references that establish that
adherence is a continuous process, and therefore, motivation
and permanent education is also necessary to maintain the
adherence levels reached with the first interventions.44,51,52
The above would explain why no statistically significant
differences were found between the different adherences
obtained after the 6th month.

would provide motivation to achieve and maintain optimal
adherence rates. Maintenance of virological success may
increase the time that the patients continue with the same
treatment. This would avoid changes and exposure to new
drugs with another profile of adverse effects and toxicity.
This aspect gains even more importance in these current
times of economic restrictions in health care costs since
most of the time, changes in treatment entail a considerable
increase in costs.
The evolution of the number of CD4+ lymphocytes
over the 60 months of this study was examined in regard
to the immunological status of the patients. The cutoff
point was considered at 200 cells/mm3 – a limit that was
established in agreement with many international guidelines for the follow-up and control of HIV/AIDS patients.
These guidelines relate this level as a cutoff point to
assure absence of opportunistic diseases.57–59 The outcomes
obtained showed a significant decrease in the percentage of
patients with CD4+ lymphocytes inferior to 200 cells/mm3
from the onset until the end of the study. This difference
is highly significant (P , 0.001). This result demonstrates
the successfulness of the pharmaceutical care program
implemented, and specifically illustrates the development
of a continuous pharmacotherapeutic follow-up. It is very
likely that improved adherence has contributed to the
virological improvement of the patients which, in turn,
has been responsible for the increases observed in the
immunological response.

Indicators of clinical evolution

Interviews and interventions

Different studies have searched for a relationship between
adherence and the principal indicators of clinical evolution.
Thus, some authors have found a relationship between
adherence and PVL,4,20,31,40,53,54 others between adherence
and CD4+ lymphocyte count,47,55 and others have found a
relationship with both parameters.30 Our study has found
significant differences in the virological as well as the immunological evolution of patients (P , 0.002 and P , 0.0001,
respectively).
In the case of PVL, statistically significant differences
were found between the number of patients with optimum
adherence levels and those who did not have these levels in
regard to time they remained with undetectable PVL. This
indicates a direct correlation between better adherence rates
and longer time with undetectable PVL. Although it is true
that this correlation is quite logical, it has not always been
possible to establish it.56 Furthermore, the patients need
to be aware of this reality since this knowledge, by itself,

Pharmaceutical care, understood as pharmacotherapy followup, is based on carrying out personalized interviews with
the patient. In these interviews, the patient is educated and
reinforced regarding subject matters related to adherence.
Furthermore, when pertinent, interventions can be made.
This is why a positive relation between both the number
of interviews and interventions received by the patient and
improvement in adherence can be expected. This has been
evidenced for both variables (interviews and interventions)
during the first year of implementation of the pharmaceutical
care program. The reason for this may be that the number of
patients with poor adherence (35.2%) was greater when the
study was being initiated, so that greater opportunities existed
to educate the patients and to intervene. On the other hand,
interviews and subsequent interventions would not improve
adherence in those who were already adherent; however,
interviews and interventions would make it possible for the
adherence levels to remain elevated over time.
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A highly significant change is observed in those patients
who entered at the beginning of the study and were classified
as nonadherent at that time (n = 107), since 40.2% of them
had optimum adherence levels at 6 months after initiation of
the pharmaceutical care program; this percentage increased
up to 55.1% at the end of the study. On the other hand, 62.8%
of those patients who improved their adherence in the first
year of follow-up (n = 43) continued with this improved
adherence until the end of the study. These results show the
need for patients to have access to a pharmacotherapeutical
follow-up program where they will be educated and motivated
in terms of both their disease and the correct taking of their
antiretroviral medication. This program will play a principal
role enabling patients to change their behavior and to perceive
and appreciate their treatment.51,60
For those patients who did not show improvements
in antiretroviral medication adherence during the first
6 months after initiation of the pharmaceutical care
p rogram, 45.8% did so during the remaining months
of the study. This seems to demonstrate how the continuous interviews and messages patients received in this
program allowed some patients with inadequate adherence to become aware of the risks entailed, and they
subsequently changed their behavior.
As expected, some individuals need more time than
others to be able to internalize concepts, messages, and
recommendations. However, everyone should have the
opportunity to receive detailed and personalized information
adjusted to their sociocultural and educational reality, as well
as tailored to their clinical profile and history.
Included within the principal limitations of this investigation are the facts that (1) some patients withdrew during the 60 months of the study due to transfers to other
hospital centers, treatment abandonments, exitus, and
others; and (2) some patients entered the study after it had
been initiated (from transfers, new treatments, and so on).
Although it is true that one could consider that treatment
abandonments are related to noncompliance, it has been
observed that these abandonments are significantly due to
toxicity problems related to the ART; in turn, this is directly
related to elevated adherence rates. These limitations have
complicated the data collection and interpretation. However,
it is estimated that of the population studied, 22.5% dropped
out and 25.6% entered into it. Thus, this probably has not
significantly affected the results and conclusions obtained.
Another limitation to keep in mind is that interprofessional work was begun with the physicians, nurses, and
pharmacists in order to optimize treatments when the
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pharmaceutical care program was established. The purpose
of this interprofessional work was to not only optimize
the treatment, but to also improve antiretroviral therapy
adherence. Therefore, improvements in the levels of adherence observed in this study cannot be exclusively attributed
to the pharmaceutical intervention. They should also be
attributed to the participation of the remaining members of
the health care team.
Finally, improvement in adherence and evolution of the
patients may be partially due to the improvements introduced
in the medications available during the years of the study.
Medications that require fewer daily doses, medications
that have fewer side effects, or medications that exhibit
better efficacy with lower adherence requirements have been
incorporated into the current treatment. This contributes to
obtaining better results with less effort by the patient. A more
comprehensive study on the relation of these and other variables
with the grade of adherence or efficacy of the different treatment
regimes is needed, since it must be remembered that treatment
adherence is, by definition, multifactorial.57,59

Conclusion
Both DR and SMAQ may be considered as adequate
measurements of treatment adherence because of the good
correlation observed between them. The SMAQ is the easiest method and, in our opinion, its validity is based on the
existence of a long, continuous, and permanent pharmacist–
patient relationship over 5 years. This makes it possible for
the patient to openly admit the times when his/her adherence
has fluctuated. The advantage of DR is that it has more objectivity, which makes it possible to quantify this variable.
The correlation observed between treatment adherence
and the two most important indicators of clinical response
(number of CD 4+ lymphocytes and PVL) shows how
adherence rates equal to or greater than 95% make it possible
for the patient to maintain undetectable PVLs for a longer
period of time, and consequently, patients can have a better
lymphocyte count.
Finally, the correlation observed between both the
number of interviews and the number of pharmaceutical
interventions with adherence should be emphasized. This
shows the importance of the establishment and permanence
of this pharmaceutical service for HIV/AIDS patients.
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