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H ypertension remains the number-one cause of morbidity
and mortality worldwide,1 and it is well established that

treating elevated blood pressure with antihypertensive medi-
cations improves these outcomes.2 Target blood pressure
values have been promulgated by societies in both Europe
and the United States, although large surveys indicate that a
significant percentage of patients treated for hypertension do
not reach these targets.3 It is now recommended that therapy
be initiated with two rather than one medication in individuals
with higher pretreatment blood pressure in order to enhance
the chances of success.4,5 Overall, the most commonly used
classes of antihypertensives (i.e., diuretics, beta blockers [BB],
calcium channel blockers [CCB], and renin-angiotensin sys-
tem inhibitors [RASI]) are approximately equally effective in
reducing cardiovascular events and mortality.2

No medication can produce beneficial effects, however, if
the patient doesn’t take it. Therapeutic persistence refers to the
continuation of any antihypertensive therapy at some future
point (e.g., 1 or 3 years) with at least one agent, while
adherence (or compliance) indicates the percentage of days
the patient actually takes a medication (≥80% of days indicat-
ing full adherence). Most studies looking at these measures
find woefully poor persistence and adherence,6,7 which cer-
tainly represents a major reason that hypertension is not effec-
tively controlled overall.
Various reasons have been proposed to explain the lack of

persistenceandadherence, includingsideeffects, frustration,cost,
excessive pill burden, and lack of understanding of the necessity
of treatment. BothEuropean andAmerican societies recommend
fixed-dose combination (FDC) therapy as a viable alternative in
order to reduce pill burden and improve adherence.4,5 FDC treat-
ment has been repeatedly shown to improve persistence/
adherence in comparison to each component taken as a separate
pill,8,9 although lack of adherence to a single-pill FDC results in
the simultaneous loss of the effect of bothmedications.
If two medications are indicated at the initiation of treat-

ment, FDC therapy has obvious advantages in terms of pill

burden and regimen simplicity. What is not clear is whether an
FDC has advantages over a single agent and should be con-
sidered for all patients at the initiation of hypertension treat-
ment as a means of enhancing persistence and adherence.
In an effort to answer this question, Lauffenburger et al.

performed a retrospective analysis using administrative claims
over a 5-year period from 484,493 patients who initiated
treatment with antihypertensive medications. This study, pub-
lished in this issue of the Journal of General Internal Medi-
cine,10 is by far the largest in this area. The authors compared
persistence and full adherence at 1 year between 383,269
patients who began monotherapy and 78,958 patients who
began FDC treatment. The 22,266 patients who initiated ther-
apy with multiple separate pills were also considered. In
multivariable analysis, persistence was increased with FDC
by 9% (relative risk [RR] 1.09, 95% CI 1.08–1.10) and adher-
ence by 13% (RR 1.13, 1.11–1.14) compared to monotherapy.
Surprisingly, adherence and compliance were greater with
multiple separate pills than with an FDC. The authors con-
clude that FDC should be preferred to monotherapy when
initiating antihypertensive therapy. We feel it is premature to
make this recommendation, based on this and other studies.
Grimmsmann and Himmel retrospectively evaluated anti-

hypertensive therapy persistence over 4 years in 8032 patients
who initiated monotherapy (6502), FDCs (867), or free two-
drug combination therapy (663).11 Persistence was best with
free two-drug combinations (56.4%) compared to single-pill
therapy, whether monotherapy (40.3%) or FDC (39.8%). In
contrast to the results reported by Lauffenburger et al., persis-
tence was nearly the same for single-pill therapy whether it
was monotherapy or an FDC. Similar to Lauffenburger et al.‘s
study, however, persistence was best with two free drugs. In
contrast to these two studies, meta-analyses of prior studies
have revealed better persistence/adherence with FDC than
with two-drug combinations, although monotherapy was not
evaluated in these studies.8,9 Hence, the literature provides
conflicting evidence of whether it is optimal, purely from a
persistence/adherence perspective, to initiate antihypertensive
therapy with single-pill monotherapy, an FDC, or two free
drugs.
In support of the position of Lauffenburger et al., there are

several potential reasons that an FDC may result in better
persistence/adherence than monotherapy. First, side effects
may be lessened, such as a reduction in edema when combiningPublished online March 8, 2017
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an RAS blocker with CCB or reduced hyperkalemia by adding a
diuretic to a RASI. Also, lower doses of each medication in an
FDC may be required than with either medication as monother-
apy, which may reduce side effects.12 Second, there may be less
need for adding a second medication or otherwise altering
therapy to reach target pressure, and hence less Btherapeutic
turbulence.^6 Therapy modifications of any type have been
associated with reduced adherence.6 Finally, overall pill burden
may be reduced if one of the medications in the FDC would
otherwise be prescribed for non-pressure-related indications,
such as RAS blockade for heart failure or proteinuria.
There are several concerns with the Lauffenburger et al.

study, however, that must be stressed and that prevent appli-
cation of their data as justification for changing practice in the
initial treatment of hypertension. First, the indications for
therapy in their study are unknown, and other studies have
shown that in as many as 27% of patients prescribed antihy-
pertensive agents, hypertension is not the reason for treat-
ment.7 It is possible that patients prescribed an FDC were
more often being treated for HTN than were those started on
a single agent. Obvious examples include BB for patients
following a heart attack, non-dihydropyridine CCB for rate
control of atrial fibrillation, and RASI for congestive heart
failure or proteinuria. In their study, only 47% had a diagnosis
of hypertension in the 180 days prior to initiation of therapy.
Second, it has been repeatedly shown that there are differences

in persistence/adherence with both monotherapy and FDC based
on the individual agents involved.6,7 RASIs, alone or in combi-
nation, have the highest persistence/adherence, and we would
expect an FDC containing a RASI to have better persistence/
adherence than monotherapy with a BB or CCB. A fairer com-
parison, in our opinion, would be between monotherapy with a
given medication and an FDC containing that medication.
Third, there is no mention of effectiveness in terms of blood

pressure response at the end of therapy. If there was no
difference despite lower persistence/adherence with a single
drug, it could be argued that some of the patients on mono-
therapy may have initially had a lesser degree of blood pres-
sure elevation, and may have had transient elevations that did
not require long-term therapy. Additionally, there are no data
on morbidity and mortality, which are the most important
outcomes on which to base recommendations.
Finally, their multivariable analyses did not account for

center effects, a potential source of bias. Some physicians/
practices may routinely initiate therapy with an FDC and have
a population more likely to remain persistent/adherent based on
factors such as socioeconomic status and level of education.
In conclusion, Lauffenburger et al. are to be commended for

performing this provocative study with such important impli-
cations. Given the poor track record of persistence and adher-
ence with drug treatment of hypertension, the number-one
cause of mortality worldwide, any positive measure is most
welcome. There is no question that a large multicenter ran-
domized controlled trial is necessary to assess the most

effective way to initiate therapy for hypertension, be it one
drug, two individual drugs, or an FDC. Such a study should be
large enough and long enough to compare blood pressure
response and hard outcomes, including cardiovascular mor-
bidity and mortality. Persistence and adherence could be
assessed at various points along the way. Based on the avail-
able data, at this time we do not think it advisable to automat-
ically start all patients with hypertension on an FDC.
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