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Ultra-adherence with Electronic Pills-box may Reveal Poor Adherence
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Abstract
One of the challenges of antiretroviral treatments (cART) in HIV is to achieve optimal and persistent adherence.
In order to achieve this, electronic pill-boxes used in conjunction with motivational interviewing have shown promising
results in monitoring and improving patient’s adherence to treatments. This study reports a case where the patient
was opening every day on time his pill-box to discard systematically the tablets in order to hide consciously his
nonadherence. A too regular pattern in drug intake according to the electronic pill-box should alert health professionals
for the potential risk of distorted adherence results.

Introduction
One of the challenges of chronic therapies is to achieve optimal and
persistent adherence. This is especially true for combined antiretroviral
treatments (cART) in HIV [1]. Several collaborative strategies have
been developed between pharmacists and physicians in order to
improve adherence and continuity of care. Among them, electronic
pill-boxes used in conjunction with motivational interviewing have
shown promising results in monitoring and improving patient’s
adherence to treatments [2]. Thanks to such a technology, it becomes
possible to give patients longitudinal feedback on the way they manage
their treatment to reinforce their adherent behavior, or understand
their issues in case of nonadherence in order to find individual
adjustments [3]. The electronic monitor MEMS™ (Medication Event
Monitoring System, AARDEX Group, MWV Healthcare) has been
used with success in routine clinical care. Other devices as Wisepill or
POEMS are promising too but need to be further studied [4-6].

Case Report
A 46-year old single man was diagnosed with HIV (grade C III) in
1999. Although the patient had difficulties accepting the diagnosis and
suffered from depression, cART (zidovudine/lamivudine, nelfinavir)
was initiated in 1999 because of an extremely weak immune system
(CD4 count of 28 cells/ mm3). The patient refused psychiatric followup. Poor adherence was suspected in 2002 as viral load increased
from 40’000 to 322’000 copies/ml and CD4 count dropped down
progressively from 245 cell/mm3 (14%) to 132 cell/mm3 (8%) over 1
year. Plasma nelfinavir drug levels were repeatedly very low and no
resistance mutations were identified. Furthermore, the patient never
reported any side effects of the treatment. He was referred to the on-site
medication adherence clinic with the aim of supporting his adherence
instead of escalating to a new cART.
On the first medication adherence visit with the pharmacist,
communication was poor. The patient was restless, pale, distressed
and totally unwilling to talk about his cART. The pharmacist used
motivational interviewing skills for establishing the link with the patient
and for decreasing mistrust. The only gathered information was: a) the
patient was in conflict with his physician as he felt confronted by the
non-adherence suspicion; and b) the patient denied his HIV-status.
The patient agreed on using electronic pill-boxes as he wanted to prove
that he was taking his cART exactly as prescribed. Three weeks later,
he came back to the second scheduled adherence visit with a similar
defensive behavior but he engaged in a short discussion. One month
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later, at his third appointment, the patient was still in the same stage.
Surprisingly, during these 3.5 months, the patient showed a perfect
cART adherence according to the pill-boxes records. Electronic
monitors had been systematically opened at 8.30am and 8.30pm except
on two occasions (Figure 1a). By way of comparison, Figure 1b shows a
standard BID cART intake pattern. Afterwards, the patient decided to
exit the adherence clinic prematurely but agreed on a close follow-up
with his physician. At the next clinic attendance, for the very first time,
he confessed his nonadherence and the fact that he was systematically
discarding the tablets after opening the pill-box.

Discussion
This case report is of importance, not because it describes a patient
who does not take his medication, which is often the case, but because
the pattern observed in the pill box records is so specific (compared
to a standard pattern, as shown in Figure 1b) that it allows by itself to
suspect nonadherence despite daily box openings. To our knowledge,
this was never described in the literature. This adds value to the
interpretation of electronic pill box. In sum, a too regular pattern of
drug intake according to the electronic pill-box records in conjunction
with patient’s distressed behavior during interviews should alert health
professionals for the potential risk of distorted adherence results. This
case also shows that healthcare givers can work in seamless care and
support patient’s confidence in addressing a sensitive but detrimental
behavior using motivational interviewing skills. Indeed, the patient
never broke up his relationship to the physician and pharmacist despite
the conflict. According to the literature, the major perceived drawback
of electronic monitoring is that it does not prove drug ingestion, mainly
because of inconsistent use, intentional mishandling or even fraud [7,8].
However, we believe that this limitation could be mainly overcome
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Figure 1a: Records of electronic pill-boxes over a 100-day monitored period; each dot represents the day and the time of an opening. A: Our case showing an
extremely regular pattern of dose intake (no missed dose).

Figure 1b: A representative example of a common BID cART intake pattern, with most doses taken within an interval of ± 3 hours (grey bars represent missed
doses).

through a structured, empathic, patient-centered, sound adherence
interview as shown in this case associated to a careful interpretation of
pill box records. Additionally, the use of Therapeutic Drug Monitoring
(TDM) in conjunction with electronic pill-monitoring might improve
detection of suboptimal adherence levels.
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