Chapter 11
HIV, Aging,
and Polypharmacy

Julian Falutz

Key Points

e Polypharmacy occurs commonly among older
patients with human immunodeficiency virus (HIV).

¢ Itis an independent and under-appreciated contribu-
tor to aging and drug-related complications.

e [t requires regular and careful medication review.

Polypharmacy, commonly defined in the general population
as taking five or more different medications on a daily basis
[1], is an important but still poorly understood clinical prob-
lem in patients with HIV, particularly among those older than
50 years of age [2, 3]. This is not a new phenomenon in HIV
disease, as patients have always needed to take multiple
medications in order to remain stable. In the mid-1990s the
first generation of highly active antiretroviral therapy
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(HAART) regimens included three different antiretrovirals
(ARVs), each consisting of several tablets. All of these pills
had to be taken three to four times daily, often according to
strict dietary restrictions. These ARVs were taken in addition
to the drugs patients often took either for primary or second-
ary prophylaxis of various opportunistic infections, as well as
for symptomatic management of drug-related toxicities, or
for the acute management of intercurrent complications.

It was demonstrated early in the HIV epidemic that poly-
pharmacy increased the risk of poor adherence to HAART [4].
With the early HAART regimens, particularly the protease
inhibitor (PI) based treatments, taking more than 95 % of the
pills as prescribed was required in order to achieve undetect-
able HIV RNA levels. Suboptimal adherence to HAART
predicts the development of drug resistance [5] as well as clini-
cal progression and mortality [6]. In early clinical studies of
antiretroviral therapy (ART) naive patients, who were moni-
tored and followed carefully, more than 80 % remained on
their first HAART regimens at one year follow-up. In the
‘real-world’ experience of busy clinic-based care, often signifi-
cantly less than two-thirds of patients were still taking their
drugs as prescribed at 1 year of follow-up [7].

HAART has been greatly simplified over the past 10-15
years, and patients now are often able to take daily regimens.
As well, several single-tablet regimens (STR) are available,
each containing three distinct ARVs [8]. Currently available
ARVs are better tolerated, have significantly less toxicity, and
require fewer dietary restrictions, although some remain [9].
These drug regimens are also more forgiving in terms of strict
adherence and 80-95 % adherence rates are increasingly asso-
ciated with undetectable HIV viral loads. These changes in
drug design and formulation allow for improved compliance
and result in greater durability of response. Nevertheless,
patients with HIV still have a greater prevalence of polyphar-
macy than age-matched controls [10, 11]. Furthermore, the
prevalence of what has been termed excessive polypharmacy,
the use of 10 or more medications, appears to be a particularly
worrisome problem among older patients with HIV [10, 12].
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The need to take multiple drugs in currently treated patients
with HIV occurs for several reasons, including the increased
prevalence of non-AIDS defining comorbidities, which often
require medical therapy either for prevention or active ther-
apy [13]. Treatments typically include drugs for cardiovascular
disease, hypertension, gastrointestinal disorders, psychoactive
disorders, non-HIV-related infections, non-AIDS-defining
cancers, dyslipidemia, and type II diabetes. An important limi-
tation in understanding the scope of the problem is that the
manner in which the use of multiple medications is reported is
inconsistent and therefore potentially confusing. In a study by
Edelman et al. [3] the median number of drugs taken by all
patients with HIV was between five and nine. Another study
reported that between 15 and 75 % of treated patients with
HIV in their 60s meet criteria for polypharmacy and that 14 %
of patients older than 65 years of age were taking four or more
non-ARV drugs, most of which were vitamins, supplements, or
drugs for cardiovascular or neurologic disorders [14]. A further
study focusing on older patients with HIV found that in a
cohort, with a median age of 64 years, the median number of
drugs patients were taking was 13, of which only four were
ARVs [10]. In the general population older patients taking this
many drugs have an increased risk of falls, impaired cognition,
frailty, hospitalization, and mortality [1].

Non-medically prescribed drug use is very common and
often under-reported or misrepresented in the general popula-
tion, and is a particular problem in patients with HIV. In addi-
tion to over-the-counter (OTC) drugs, patients often take
recreational drugs and alternative care-related drugs. A large
discrepancy exists between what the patient is actually taking
and what their provider believes they are taking [15]. Care
centers following large numbers of injection drug users will
experience an increased frequency of the use of pain medica-
tions and methadone. The anticipated increasing availability of
potentially curative short-term regimens for hepatitis C co-
infection will further add to the increased use of drugs [16]. All
of these factors combine to increase the pill burden, overall
cost, and the complications related to polypharmacy.
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The consequences of polypharmacy in the general elderly
population are well-known, and typically include poor adher-
ence to necessary drugs, increased incidence of adverse drug
events (ADEs), drug-drug interactions (DDI), and use of
inappropriate medications. Fifteen percent of treated patients
with HIV may take drugs with potential anticholinergic toxic-
ity [10]. Patients with HIV may be particularly susceptible to
the above noted complications because of increased rates of
renal and hepatic dysfunction, ongoing systemic immune acti-
vation, and associated chronic inflammation as well as sub-
clinical impaired organ function. It is therefore not surprising
that several of these common age-related and polypharmacy-
associated complications also occur in younger treated
patients with HIV. These include frailty [17] and impaired
cognition [18]. Medications have been shown to specifically
contribute to increased risk of poor mobility and falls in HIV
positive individuals [19, 20]. Although polypharmacy predis-
poses to frailty in older seronegative people [21], it is pres-
ently unknown whether polypharmacy independently
contributes to the development of frailty and impaired cogni-
tion in patients with HIV. Although several studies have
shown that overall adherence to medications is higher in older
patients with HIV compared to younger patients, risk factors
for poor adherence are also increased in older patients [22].
This is a particular problem in HIV patients with cognitive
impairment, where it has been shown that adherence is
decreased primarily in older patients who perform poorly on
tests of executive function [22]. Although the incidence of
HIV-associated dementia has significantly decreased with
HAART, rates of mild cognitive impairment and asymptom-
atic cognitive decline are worryingly high and may be greater
compared to appropriately selected control subjects [23].
Other risk factors for poor adherence and drug toxicity in
older patients with HIV, as in the general population, include
social isolation, substance abuse, and limited financial
resources, which are increased in certain subgroups with HIV.

The large number of drugs taken by older treated patients
with HIV increases the risk of important pharmacokinetic
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interactions with ARVs, leading to important DDIs. Several
examples highlight these negative interactions. Cardiovascular
disease is the most common non-AIDS complication in treated
patients, often requiring drug therapy. Interactions requiring
dose adjustment and careful monitoring are required for
patients with HIV taking antiarrthymics, several classes of anti-
hypertensives, and warfarin, depending on the specific HAART
components used [2]. Many treated patients with HIV develop
dyslipidemia, and meet current criteria for use of statins. There
is a recognized risk of statin-induced myopathy and rhabdomy-
olysis in patients on certain PI drugs that are potent inhibitors
of CYP3-A4 and can thereby increase statin levels normally
metabolized via cytochrome P450. Simvastatin and lovastatin
are thus contraindicated in patients taking Pls, and only low
doses of pravastatin, rosuvastatin, and atorvastatin are recom-
mended, although higher doses are often prescribed to HIV-
negative patients because of their improved efficacy.
Atorvastatin may be used safely in usual doses along with the
integrase inhibitor raltegravir [24]. It is unknown what interac-
tions occur with higher doses of this statin or whether any
interactions occur with the newest integrase inhibitor, dolute-
gravir. Proton pump inhibitors (PPIs), some of which are avail-
able OTC, are also frequently used by patients with HIV and
may lower serum levels of the important PI, atazanavir, poten-
tially leading to therapeutic failure and drug resistance [16].
Both PPIs and H2 blockers decrease absorption of rilpivirine, a
recently introduced non-nucleoside reverse-transcriptase
inhibitor (NNRTT) that is co-formulated in one of the currently
available STR drugs. The risk of developing adrenal insuffi-
ciency and Cushing’s syndrome with the concurrent use of
inhaled or intranasal fluticasone and any ritonavir-boosted Pls
is well described and must be avoided. Sleep disturbances and
pain syndromes occur commonly in the elderly, and have also
been described in patients with HIV [25, 26]. Patients are fre-
quently treated with drugs associated with increased risk of
DDI. Recently, the co-administration of opioids and benzodiaz-
epines has been shown to increase mortality in treated patients
with HIV [27].



186 J. Falutz

One-third of treated patients with chronically suppressed
HIV-viral load (HIV-VL) do not achieve immune recovery to
more than 500 CD4+ cells. This occurs more frequently in
older patients with HI'V who remain at increased risk of both
AIDS as well as non-AIDS-related complications compared
to patients with more than 500 CD4+ cells. Some older
patients with very low plateau CD4 counts may require pri-
mary prophylaxis of common opportunistic infections, such
as Pneumocystis pneumonia and central nervous system
toxoplasmosis. Low dose sulfamethoxazole is effective as the
first-line drug for primary prophylaxis of these infections,
which adds to the pill burden and risk of DDI, and thus
requires careful monitoring (eg, in patients taking warfarin).

In summary, polypharmacy is very common in patients with
HIV and is an essential component of comprehensive patient
management. Polypharmacy independently contributes to mor-
bidity and mortality and demands increased vigilance on the
part of providers involved in the complex care of aging patients
with HIV. It is highly recommended that all patients review their
medications at every regular visit and have an annual medical
reconciliation. This is best carried out by knowledgeable phar-
macists, who are essential members of the HIV treating team.
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