307

An Adherence Trilogy is Essential for Long-Term HAART Success
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Adherence is the milestone of a successful therapy. Over the last decade several authors have
addressed the importance of adherence for optimal results of antiretroviral (ARV) therapy. Many
health care systems are investing substantial resources to make available contemporary
antiretroviral therapy. Despite the large investment in medications, insufficient investments have
been made into an integrated adherence component to maximize the impact of these medications.
Adherence, unlike drug therapy, cannot be defined as a single method with a defined prescription
or formula. Instead, it is the result of a complex interaction between the patient, a prescribed
medication and the health system. Many reports are available analyzing each of these components.
We have found that critical elements of adherence include the patient’s knowledge about the
disease and how medications will help achieve a longer and healthier life, together with the
motivation to adapt to a new style of life. A trilogy composed of information, motivation and
behavioral skills is essential to achieve the maximum desired level of adherence. We have
computerized this trilogy in a software program for self-administration in which each of the three
components is provided to the patient as many times as necessary to transmit an understanding of
the problem and to help make a rational decision to adhere to the ARV treatment program. In this
review we analyze several efforts and techniques to improve adherence to any recommended
medication that may interfere with the patient’s lifestyle and outline how the adherence trilogy
can be best used to optimize the ability of ARV therapy to durably suppress plasma HIV RNA to
undetectable levels.
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Definition of Adherence of many since it implied passivity on the part of the
patient [3]. Since adherence to complex medical
Adherence is defined by most dictionaries as “tadegimens requires an active interaction between
stick, to remain loyal, or to have fidelity” [1]. In medical patients, disease, treatment, medical care and outcome
terminology Blackwell suggested that word it was felt that terminology that implies a more active
“compliance”, be replaced by “adherence” in 1975 [2]role for the patient was preferable. Although the World
Previously, “compliance” was used to define theHealth Organization proposed to use the term
obedience of the patient to a prescribed medicdbbservance”, this was abandoned because, similar to
regimen, This terminology was unsuitable in the viewcompliance, it also fails to emphasize the wish of the
patient to be treated [4]. The real need for an
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The understanding of the viral replication rate and the
rlcinfidelity of its replication not only sped up drug
discovery, but also became the paradigm of the patient’s
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treatment response [8]. Today, doctors, health care take the recommended medications. Nowadays an
workers, even most patients, talk about viral load andctive partnership between health care workers and
its relationship with the success of antiretroviral therapyatients is the most important component to help
[9]. Thus the definition of successful antiretroviral patients live better with HIV/AIDS [20].
therapy has become more objective since it simply The adherence literature has documented direct
requires looking at viral load responses of the patientgssociations between poor adherence and the
who are on arecommended ARV treatment [10]. complexity of drug regimens. In addition to the number
Several reports have emphasized that nonef different medications in a drug regimen, the number
adherence is the main cause for the failure of AR\Of daily pills, dietary limitations, interference with the
therapy [11-13]. The unforgiving nature of the viruspatients’ daily life [21] and the potential harmful or
requires that levels of adherence (>95%) be higher argtrious adverse reactions that many patients experience
more sustained than in most other areas of medicinare each associated with ARV treatment failure [15].
The linear relationship between numbers of daily pillsAnother important aspect of adherence is the patients’
taken and viral suppression is so rigid that a 5%verception of the direct benefits of the treatment he is
difference in the adherence rate significantly decreasesceiving. Patients are easily, self-motivated when the
the rate of virologic success [14]. Although completemedication produces symptom relief, while occurrence
virological suppression is achieved in about 78% obf side effects of medications leads to discontinuation
patients who are 95% adherent to their regimens, thaf therapy and acquisition of bad fears of that treatment
success rate drops to 45% if patients are only 90%22]. Unlike in other therapeutic fields, antimicrobial
adherent [14]. Thus, adherence is a major determinaagents do not tolerate frequent lapses in therapy since
of the rate of HIV virologic suppression in ARV resistance mutations often emerge in the presence of
therapy. suboptimal concentrations of drug [3]. Behavioral
What does "adherence” really mean for the patient8cientists working to help patients achieve adherence
In its simplest definition, adherence is judged to be thagree that taking medication, following diet, life style
necessary conditions to achieve therapeutic succeshanges do not always match with patients’ wishes
In the 1990’s a high daily pill burden was required taeven though these are required to achieve a long term
administer potent combination regimens. It rapidlysuccessful therapy [23].
became clear that adherence decreases as the numbebefinitively, adherence requires a multidisciplinary
of pills, capsules or tablets increases [15]. approach in which pill taking is one, but sometimes
Even in best case scenarios the average level abt the most important component of a treatment
adherence achieved by most patients as, measuredrdegimen — especially in chronic diseases such as HIV
the Medication Event Monitoring System (MEMS) wasinfection. The adherence definition must include three
74.7% (14). A number of others studies have founanajor components: information, motivation and
rates between 70% to 80% [16-18]. Indeed, fullbehavioral skills.
adherence has been defined by many investigators asBefore getting into the details of these components,
requiring that patients take 100% of the prescribedve must analyze adherence by the anthropological point
doses each day, at a scheduled dosing time, andahview. The patients’ idea of disease varies according
concert with dietary requirement for each theto his cultural background. Some patients perceive the
medication in the combination therapy [19]. If we sticktreatment of a disease as punishment [24]. In the
to this definition a patient’s adherence to aimagination of the patientinteracting with a physician can
recommended dose and schedule is inflexible. Othdacilitate adherence to treatment, but can also work in
aspects of adherence that might be important, in su¢he reverse if in his culture, as may be the case in
settings, are neglected. Achieving optimal adherencgeveloping countries, the physician is an incomprehensive
requires much more than simply instructing the patientreature [25]. Frequently, a patient’s religious beliefs
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will strongly influence a decision to accept a specifidthat maybe he had with a friend or relative. Individual
treatment. In such cases the best relationship with\alues are usually structured by his motivation. In ancient
physician emerges if the doctor comes from higimes philosophers identified the values external of the
community and shares with him an acceptable spiritugdeople [30].

reason for the treatment provided One approach that In the 1890’s a new philosophy concluded that the
might be successful would be to tell the patient that Godalues are inside of each individual. Things have no
punished his sins with a disease, but will forgive him, ifvalue; people’s wishes are what give value to

he accepts the prescribed treatment. everything. So, the wishes built the values, motivation
transform them to action [31]. In other words, the
Components of the Adherence Trilogy patients define their values, and if they are treated with

such a level of consideration in the hierarchy of his life,
Information. In this trilogy of the components of then he will be motivated to adhere to treatment.
adherence, information precedes any other procedure.
Patients must know about the disease including the cauBehavioral skillsThis third component of the trilogy
and implications for his quality of life and the undesirables usually forgotten by health care workers. A
consequences that will occur if no intervention isprescription always is based on the most appropriate
provided. In the case of AIDS the knowledge basg@harmacokinetics of the drugs, but often conflict with
includes the meanings of viral load and,C&ll count  the patient’s habits. Usually a prescription will require
and how ARV therapy will help him to change the naturathat a patient change his life style. If the patients is able
course of his disease. Although the digestion of thito adjust to this change in life style, the regimen may
information by a patient might appear to be very simplevork temporally. Dietary patterns, job activities and
to the health care specialist it is often extremely complelsiorhythms are peculiar for most individuals. For many
for individuals without a background in science. Asindividuals, these issues are considered to be private
treatments become more complex even morenatters. Treatment must be adapted to the life style of
information must be explained to patient [26]. the patient. So, adherence is not just to stick with
something. Itis far beyond the external attachment. It
Motivation.Motivation is the second fundamental in is an integration with something that from now on will
the adherence trilogy. Even though a patient might knowe part of life [32].
about his disease, what HIV does to his immune system
and how drugs will help him to control his disease, hdlethods for Measuring Adherence
will not necessarily adhere to therapy, if he is not
motivated. Motivation acts in the threshold limit of ~ An array of tools has been employed to assess the
psychological disturbance. Depression is the bigge$tvel of adherence to medical regimens. We have
impediment to motivation [27]. Often when a physiciandivided them into two major categories:
feels his patient is not motivated, the real problem is
that the patient is depressed. A depressed patient doesa) Patient derived information methods and
not feel an enthusiasm or a desire to be treated [28]. b) Methods for independently monitoring drug
Depression may be caused by external factors butitmay  intake.
also be an intrinsic aspect of the patient’s individual
personality [29]. Depression is common — nearlyPatient-derived  information  methods.
everyone has experienced a period or moment of loQuestionnaires are the most popular and easy method
motivation or even a more profound depressionto obtain information about medication adherence.
Depressed patients may fail to participate actively in car@atient self report or clinicians report, are the two most
may act negatively and may mirror the bad experiencigequently used tools.
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Patients Medication Adherence Questionnaireapproximate overall adherence [40]. Several structured
(PMAQ). PMAQ is one of the most widely used sets of questions on self-reported adherence are useful
guestionnaires for assessing adherence in HIV infected measure adherence. However, the recognition of
patients, especially in clinical trials [33]. Usually, factors which are determinants of non-adherence must
PMAQs are constructed with questions to evaluatsystematically be included in self-reported questionnaires;
sociodemographic behavior, job activities and familythe most common of these factors are related to patient-
history. Another group of questions are related tar medication-centered issues (Table 1).
psychosocial variables, which includes social support,
trust in antiretroviral therapy, emotion limitation and Patient independent drug monitoring techniques.
psychological functioning. In addition, the most completeThere is no gold standard test for adherence. However,
guestionnaires have questions exploring possiblBirectly Observed Therapy (DOT) is the most reliable
reasons failing to take a dose or doses of medicationne. Although DOT has been used with success in
In one study Duang et al used 61 items to understandi@ating tuberculosis (TB), it is less feasible in HIV
patient’s treatment adherence behavior and itdisease. Since HIV is a lifetime of therapy and since
determinants [34]. By providing a quantitative measuresost drug regimen require two to three daily drug
of adherence and information on why a patient is or isdministrations, it is extremely costly to fully apply
not adherent, a close relationship was found betweddOT in clinical practice. In addition, patient and family
patient reports of adherence during the previous 4 dagencerns about confidentiality make it more difficult
and objectively measured HIV RNA plasma levels [35]to employ DOT for prolonged periods in HIV
Most studies tend to agree that a majority of patientsfection [41-43].
cannot remember what doses or even full days when The Medication Event Monitoring System (MEMS)
doses were missed several weeks prior to a survéyas been available for about a decade. This device
[14]. Nevertheless, there are many contradictory dateonsists of a microchip housed in a plastic cap that fits
concerning sociodemographic background, sociabn standard medication bottles. The chip records the
support, alcohol or illicit drugs use [15]. Additional data and time of each opening and closing of the
variables are emphasized by other investigators. Fonedication bottle [44]. Several studies have examined
example, patients often report bothersome symptontke utility of MEMS in measuring adherence [40-43].
and side effects associated with ARV therapy resulti®verall self-reported adherence was higher than
poor adherence [36,37]. On the other hand, trust IMEMS [14, 45,46]. However, MEMS adherence was
the safety and efficiency of ARV and a fighting “spirit” strongly correlated with concurrent viral load [14,47-
driven conviction of being able to take the treatmenb0]. In the paper of Arnsten, the mean self-reported
are significantly associated with a higher level ofl-day adherence was 79% compared to electronic
adherence [38,39]. Simple reasons for missingnonitoring (MEMS) of 52%. However, MEMS
medication such as just forgetting, being busy, beingorrelated better with HIV viral load (r = .53 and .60
away from home are also frequently associated withespectively) [47]. The main reason that MEMS
poor adherence [15,39]. adherence was lower than self-reported adherence was
Other self- reporting questionnaires are also usefuhe MEMS system is programmed to register opening
or patients may self-report via interview. The majorthe bottle. In the real world, however, most patients
limitation of patient-derived information, however, isthatremoved “pocket doses” of drugs for later
patients usually overestimate their adherence. Walsh aadministration although the bottle is opened only once.
collegues recently described a patient self-reporte@ther measures of adherence that are variably
adherence instrument called the Medication Adherencgiccessful are pill counts or pharmacy logs.
Self-Report Inventory (MASRI) that uses patientreports Accurate use of the pills count often requires
of missed doses and a visual analogue scale tmannounced counts visit because announced pill
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Table 1.Common elements contributing to non-adherence

Patient centered factors

Misunderstanding of prescribing instructions
Frequent changes to drug regimens
Multiple physicians or health care provider prescribing medications
Limited faith in the effectiveness of the medication or in the care provicder
Inability to read written instructions
Forgetfulness or confusion
Denial of the illness or its significance
Anger about the iliness
Apathy
Depression
High stress
Reduction, disappearance or fluctuation in disease symptoms
Concern about taking drugs including fear of becoming addicted
Inability to afford medication
Physical difficulties limiting access to or use of medication
Problems swallowing tablets
Difficulty in opening drug containers
Difficulty in handling small tablets
Difficulty in getting prescriptions filled
Inability to distinguish colors or identifying markings on medications
A history of noncompliance with regimens in the past
Problems with required assistance in the home environment
Concurrent substance abuse,
Limited education about the illness or the need for medication
Limited social or family support

Medication-centered factors

Adverse real or imagined effects
Complex regimens including multiple drugs or frequent dosing
Unpleasant administration including injection or suppositories
Unpleasant taste or smell,
Drugs that are similar in appearance or with similar names,
Inconvenient or restrictive precautions

Exclusion of alcohol

Exclusion of foodstuffs such as cheese

Specific requirements related to administration in relation to meals
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counts allow patients to “dump” pills and thus can leadhe patient will have the opportunity to ask specific
to an overestimation of adherence [51]. Pharmacy logguestions that will be answered by pre-prorgammed
are a simple and practical way to measure adherengesponses.

especially in settings such as Brazil were patients are The second module will focus on adherence and
registered in one specific pharmacy. In Brazil, virologicwill familiarize the patient with the most common
failure occurred more quickly in those patients withreasons that patients have discontinued the use of
gaps in refilling their medication than those with no gap$1AART therapy. The patient will learn about common
as indicated by Turner et al. [52-54]. risk factors for non-adherence and will be provided

Afew studies have used plasma drug levels of ARWvith many illustrations about mistakes that patients make
to assess adherence in HIV positive patients receivirig attempting to follow instructions of their physicians.
HAART. However, the short half-lives of the ARV It will also have a detailed questionnaire for the patient
drugs such as zidovudine and protease inhibitors onlat will help him evaluate his knowledge base and
reflect short-term adherence. Also, poor absorptionlevelop the best strategy for him to adhere to his
of a drug leading to decreased plasma levels of thaggimen.
drug might result in a patient been labeled as non- The third module is also interactive and will provide
adherent [44]. In a recently published manuscripinformation by which the patient will be evaluated as to
analyzing untimed ARV drug levels in a population ofhis motivation according to a quantitative scale. After,
AIDS patients with advanced disease a significana motivation score is determined, the patient will be
association was demonstrated between drug level egferred to a psychologist, if this motivation score
the first follow up and failure to achieve virologic successndicates that specific intervention is indicated. In
during year of therapy. Also in a univariate analysigartnership with the psychologist, the patient will work
gender (female) and infection drug users wer®n specifics problems related to his life and HIV
associated with lower drug levels. The authorglisease. A report will be provided to psychologist that
concluded that a poor prescription refill record in thedentifies key issues related to each patient. The module
pharmacy (<95%) and low drug levels of ARV therapyalso provides each patient with an easy-to-understand
in patients on HAART may reflect incomplete report about potential problems as identified by the
adherence [55]. motivation assessment tool. Each patient will also be

provided additional information about how HIV will
The CREAIDS Software for Improving Adherence  be part of his life and why actively fighting against HIV
will result in a better outcome.

We have recently designed a patient-directed, The fourth module is also an evaluation tool in that
interactive software program that addresses each tftests in an objective fashion what the patient
the three components of the adherence trilogy. Theomprehends about the disease and its management
software is composed of four separate modules. THeom his experience with the first three modules. If he
first module addresses the knowledge base of thachieves a score of less than 95% correct or acceptable
patient and includes all necessary information abowinswers, he will be re- trained with the same program
HIV disease and its treatment. The information iSocusing on areas that were identified by the test as
provided to the patient using a very easy to understarizking misunderstood before being provided with
combination of words, cartoons and pictures that wilmedicatons. This remedial education will include more
help him to understand HIV infection and its hands-on involvement by staff who will directly
consequences. Itwillinclude a detailed description aupervise the computerized training and clarify any
drugs used to treat the infection that will outline howresidual areas of concern to the patient.
drugs kill the virus, the dose and schedule required and This program is currently under construction and a
the most common side effect of each drug. In additiompilot study with specific parts of this program is under
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evaluation at the AIDS reference center of Bahidl.

CREAIDS. We anticipate that the lack of information
about the disease the drugs used to treat it are maj
contributors to lack of adherence and that this lack o
adherence greatly limits the positive impacts of
contemporary ARV therapy. If the patients do not

understand the complexity of HIV/AIDS their lack of 13-

adherence will accelerate the emergence of drug
resistant virus. This will in turn complicate management

of the illness both in the patient and in the generals.

population of HIV infected individuals, On the other

hand, successful patient education about challenges to
adherence will improve the patient outcome and wilt
maximize the impact of the massive investment now
being made in expanding access to contemporary AIDS

therapy to new areas of the world. 16.
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