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ABSTRACT

OBJECTIVES

The objectives of this study were to evaluate persistence to thi-
azolidinediones (TZDs) outside the controlled environment of
clinical trials, identify the determinants of persistence and
compare the degree of persistence with TZDs to traditional
antihyperglycemic agents (metformin and sulfonylureas).

METHODS

Data regarding persistence to 3 different oral antihyper-
glycemic agent categories between October 1, 2000, and
July 31, 2002, were examined in a large reimbursement
database obtained from the province of Quebec, Canada. A
primary cohort of 18 894 patients (age 65.4X11.1 years)
who had filled 21 prescriptions of a TZD during the study
period was compared with a cohort of 25 135 patients
prescribed either metformin or a sulfonylurea between
January 1, 1998, and December 31, 2001, and for whom
there was evidence of 21 filled prescription of another oral
antihyperglycemic agent prior to the index date. For each
patient in both cohorts, we obtained demographic, medical
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OBJECTIFS

Les objectifs de cette ¢tude étaient d’évaluer la persistance
des patients traités par une thiazolidinédione (TZD) en
milieu non contrélé, soit en dehors d’un essai clinique, de
cerner les déterminants de la persistance et de comparer la
persistance des patients traités par une TZD a celle des
patients recevant des antihyperglycémiants classiques (met-
formine et sulfonylurée).

METHODES

On a examine une importante base de données sur les rem-
boursements de la Régie de I'assurance-maladie du Québec,
au Canada, en ce qui a trait a la persistance des patients
traités par 3 antihyperglycémiants oraux différents entre le
1" octobre 2000 et le 31 juillet 2002. Une cohorte de
18 894 patients (65,4 = 11,1 ans) qui avaient fait exécuter au
moins 1 ordonnance d’une TZD pendant la période couverte
par I’é¢tude a été comparée a une cohorte de 25 135 patients
ayant reu une ordonnance de metformine ou d’une sulfony-
lurée entre le 1 janvier 1998 et le 31 décembre 2001 et qui,
selon toute évidence, avaient fait exécuter au moins 1 ordon-
nance d’un autre antihyperglycémiant oral avant la date du
debut de I’étude. On a obtenu les données demographiques,
meédicales et pharmaceutiques des patients des 2 cohortes
entre un an avant la date du début de I'é¢tude et jusqu’a au
moins 6 mois apres cette date. Le taux de persistance cumu-
latif a été estimé selon la fonction de risque instantané vari-
able avec le temps au moyen de la méthode de Kaplan-Meier
et ses déterminants ont été cernés au moyen du modele des
hasards proportionnels de Cox.

RESULTATS

Les TZD étaient le plus souvent prescrites avec 2 autres
meédicaments administrés par voie orale (46,8 %) et environ
13 % des patients prenaient de 'insuline en plus de laTZD a
la date du début de I’¢tude. La persistance des patients traités
par une TZD a généralement ¢té moindre que celle des
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and pharmaceutical data for 1 year preceding the index date
until at least 6 months after this date. The cumulative per-
sistence rate with treatment was estimated using a Kaplan—
Meier failure time analysis, and we identified its
determinants with a Cox proportional hazards model.

RESULTS

TZDs were most often prescribed in the context of a triple
oral regimen (46.8%), and ~13% of patients were taking
insulin in addition to aTZD at the index date. The persistence
rate to TZDs was generally lower than that with metformin
over the course of the entire study period. However, persist-
ence to TZDs was significantly higher than with sulfonylureas
at 3 and 6 months (p<0.001). At 12 and 18 months, persist-
ence to sulfonylureas was higher than with TZDs (p<<0.002).
The main determinants of nonpersistence with TZDs were
diagnosis of congestive heart failure (CHF) or addition of a
loop diuretic after the index date (relative risk [RR] 1.585,
confidence interval [CI] 1.473 to 1.706), monotherapy with
aTZD (RR 1.426, CI 1.342 to 1.515), use of insulin at the
index date (RR 1.373, CI 1.279 to 1.475), female sex (RR
1.171, CI 1.114 to 1.231), specialist as the prescribing physi-
cian (RR 1.118, CI 1.053 to 1.188) and higher chronic dis-
ease score at index date (RR 1.052, CI 1.028 to 1.078).

CONCLUSIONS

The factors associated with nonpersistence with TZDs in this
survey are consistent with the hypothesis that fluid retention
and/or CHF in patients with type 2 diabetes at higher risk
may diminish persistence with therapy. These considerations
notwithstanding, our study shows a persistence rate to TZDs
that is significantly higher than that to sulfonylureas in the
first few months after their initial prescription.

patients traités par la metformine au cours de toute la durée
de P'é¢tude. Cependant, la persistance lice a la TZD était
significativement supérieure a celle liée a une sulfonylurée
apres 3 mois et 6 mois (p<0,001). Apres 12 mois et 18 mois,
la persistance des patients traités par une sulfonylurée était
supérieure a la persistance lice a une TZD (p<0,002). Les
principaux déterminants du manque de persistance chez les
patients trait¢s par une TZD ¢taient le diagnostic d’insuffi-
sance cardiaque congestive ou l'ajout d’un diurétique de
I'anse apres la date du début de I'étude (risque relatif [RR]
de 1,585; intervalle de confiance [IC] de 1,473 a 1,706), la
prise d’'une TZD en monothérapie (RR de 1,426; IC de
1,342 a 1,515), la prise d’insuline a la date du début de I’¢-
tude (RR de 1,373; IC de 1,279 a 1,475), le fait d’étre une
femme (RR de 1,171; IC de 1,114 a 1,231), le fait d’avoir
recu I’ordonnance d’un specialiste (RR de 1,118;IC de 1,053
a 1,188) et un score de maladie chronique plus ¢leve a la date

du début de I’étude (RR de 1,052; IC de 1,028 a 1,078).
CONCLUSIONS

Les facteurs associés au manque de persistance des patients
traités par une TZD sont compatibles avec I’hypothese voulant
que la rétention liquidienne et/ou 'insuffisance cardiaque
congestive chez les patients atteints de diabete de
type 2 nuit a la persistance. Sous réserve de ces considérations,
notre étude montre un taux de persistance signiﬁcativcmcnt
plus ¢leve chez les patients traites par une TZD que chez ceux
traités par une sulfonylurée au cours des premiers mois du
traitement.

INTRODUCTION
Thiazolidinediones (TZDs) were introduced recently for the
treatment of type 2 diabetes mellitus. These agents, through
their agonistic effect on peroxisome proliferator-activated
receptor (PPAR) -gamma, have been shown to have a signif-
icant impact on plasma glucose (PG) concentrations and
overall metabolic control (1,2). Currently, they are approved
in Canada for use as monotherapy or in combination with
metformin or a sulfonylurea (3). In contrast to other classes
of oral antihyperglycemic agents (4-6), there are no exten-
sive data available on the persistence rate associated with this
class of agent, apart from 1 study with troglitazone, a med-
ication that has since been withdrawn from the market (5).
Warnings have been issued recently about the potential for
fluid retention and cardiac failure when TZDs are used con-
comitantly with insulin (7-9).

Assessment of how TZDs are used outside the specific
confines of randomized clinical trials is an important aspect
of post-marketing surveillance. To this end, we evaluated the

usage pattern of TZDs in a large population of patients cov-
ered by a public drug plan and identified the factors leading
to nonpersistence with this relatively new class of antihyper-
glycemic agents. We also compared these data with persist-
ence measured in 2 large comparative cohorts of patients
prescribed metformin or a sulfonylurea.

METHODS

Source of data

Data were obtained from the Régie de " Assurance Maladie
du Québec (RAMQ), the provincial health insurance plan for
the province of Quebec, Canada. This plan provides drug
coverage for persons receiving social assistance, persons 265
years of age, and younger people without private insurance
coverage (“general clientele”). Approximately 3 million indi-
viduals—~40% of the province’s population—are covered
by this drug plan (10). The RAMQ database includes demo-
graphic, medical and pharmaceutical data on each patient
and has been used previously to examine prescribing habits
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and persistence with therapy (4,11). More specifically, it
providcs detailed information on medical services providcd
in outpatient clinics and hospitals, including diagnostic and
therapeutic procedures, diagnosis coded according to the
International Classification of Diseases, Tenth Revision (ICD-
10), and the types of institutions where medical procedures
were performed. The pharmaceuticals database contains
information on all dispensed prescriptions, including pre-
scribing physician, dispensing pharmacist, drug name,
dosage, formulation, quantity dispensed, date dispensed and
duration of the dispensed prescription. This database was val-

idated previously and found to be highly reliable (12).

Definition of study cohorts
Using the pharmaceutical files of the RAMQ database, we
retrieved data on all patients dispensed at least 1 TZD pre-
scription between October 1, 2000 (date when the first TZD
was accepted on the restricted drug formulary of Quebec),
and July 31, 2002. In the present study, the exposure to a
TZD was defined as at least 1 dispensed prescription of
cither rosiglitazone or pioglitazone. The date of this first dis-
pensation was defined in the present study as the index date.
To be included in the study population, patients needed to
have been on the Quebec drug benefit plan for at least 1 year
before the index date. Patients admitted to the hospital for
>30 days during the period of observation (<2% of the entire
population) were also excluded because medications dis-
pensed in the hospital are not included in the RAMQ database.
To compare persistence to TZDs with that of other com-
monly used oral antihyperglycemic agents (namely, met-
formin and sulfonylureas), we used a cohort of 25 135
patients, also obtained from RAMQ between January 1,
1998, and December 31, 2000, but selected on the basis that
patients must had filled at least 1 prescription of another oral
antihyperglycemic agent before the index dispensation date
of cither metformin or a sulfonylurea. This criterion was
used with the reasonable assumption that this cohort of
patients would generally have had diabetes for some time and
would therefore constitute a more appropriate comparator
group to patients prescribed aTZD for the first time.

Outcome definition

Nonpersistence with an oral antihyperglycemic agent was
defined as the absence of any record of renewal of the dis-
pensed prescription of an agent after a specified exposure
period. A patient was considered exposed to an oral antihy-
perglycemic agent for the duration of the dispensed pre-
scription (prescriptions in the public market of Quebec are
dispensed for a 30-day period) plus a “permissive gap” of
30 days to allow for delays in renewal. For example, if a patient
did not renew the preceding dispensation of a 30-day supply
after a period of 60 days (duration of prescription plus per-
missive gap), he or she was considered nonpersistent to that
oral antihyperglycemic agent. The length of this permissive

gap, which is critical for the nonpersistence variable to be
calculated (6), was determined using a sensitivity analysis in
which the persistence to a TZD (primary cohort) was plotted
against progressively higher permissive gap periods. Switching
from one TZD to another or from one sulfonylurea to anoth-
er was not considered a failure in persistence.

Covariate definition

From the database, we ascertained the presence of a priori
possible determinants of persistence with treatment.
Covariates such as age, sex, type of patient (265 years of age,
welfare recipient or general clientele), use of 1 oral antihy-
perglycemic agent in monotherapy (for the TZD group
only), prcscribing physician (cndocrinologist, internist or
general practitioner [GP]) and chronic disease score (CDS)
were measured at the index date. The CDS is defined as a
global index of illness and was calculated using a method
assigning scores to concomitant medications according to
their usual indications in the prior year (13). The use of
insulin was also assessed at the index date. Lastly, the inci-
dence of congestive heart failure (CHF) or fluid retention
was measured during the follow-up period. For the TZD
cohort, evidence of CHF or fluid retention was estimated by
a new dispensation of a loop diuretic alone, an angiotensin-
converting enzyme inhibitor or digoxin along with a loop
diuretic, or a new diagnosis of CHF (according to ICD-10
codes 428 and 429) after the index date.

Statistical analysis

Statistical analysis was performed using SAS software (SAS
Institute Inc., Cary, North Carolina, United States [US]). We
estimated the cumulative treatment persistence rate using a
Kaplan-Meier failure time analysis with patients being cen-
sored because of the end of the observation period if they
were still on treatment. This analysis was performed for the
TZD, metformin and sulfonylurea subgroups. Patients who
were lost to follow-up because they either moved out of the
province or were no 1ongcr using RAMQ drug insurance
coverage were also censored. We conducted multivariable
analysis with the Cox proportional hazards model and esti-
mated the hazard ratio (HR) with 95% confidence interval
(CI) for each covariate (14).

Because we were more interested in identifying variables
associated with nonpersistence than in obtaining an equation
for predicting outcomes for future subjects, we built our
regression models using backward selection. All clinically rele-
vant variables were entered in the initial models; only statisti-
cally significant or the potentially explanatory covariates were
kept. Variables with statistically significant associations were not
removed from the final models. A Chi-square test was used to
compare proportions across the 3 treatment subgroups, e.g
proportions of patients persistent to a given oral anti-
hyperglycemic agent were compared at 3, 6, 12 and 18 months’
follow-up. Data are presented as meantstandard deviation.
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RESULTS
Study population
The primary study cohort included 18 894 TZD users, as pre-
viously defined. The 2 cohorts used for comparison included
15 818 patients who had been prescribed metformin and 9317
who had been prescribed a sulfonylurea for the first time. This
initial dispensation of metformin or a sulfonylurea had always
been done in the context of a prescription of at least 1 other
antihyperglycemic agent at some point before the index date.
As a result of this selection criterion, the prescription of the
other antihyperglycemic agent had been done 18.7£12.5 and
15.3112.6 months before the index date in the metformin
and the sulfonylurea subgroups, respectively.

Characteristics of the 3 cohorts at the index date of dis-
pensation are summarized in Table 1. Mean age was close to
65 years in the 3 cohorts, reflecting the fact that >60% of

patients were 265 years of age. There was a lower proportion
of patients >65 years of age in the TZD cohort compared
with the metformin and the sulfonylurea subgroups
(p<0.001, Chi-square test). The sex distribution was similar
between the metformin and the sulfonylurea subgroups. A
TZD had been prescribed for the first time 78.5% of the
time by a GP, compared with 19.9% by an internist or an
endocrinologist. However, the prescribing physician at the
index dispensation was more often a specialist (internist or
endocrinologist) in the TZD cohort than in the metformin or
sulfonylurea subgroups of the comparator cohort (p<0.001,
Chi-square test). To adjust for the fact that there are more
GPs than specialists (internists or endocrinologists) in
Quebec, we divided the number of prescriptions by the
number of individual physicians in each of these categories.
As of 2001, there were 7369 GPs and 542 internists and

Table 1. Patient characteristics at the index dispensation

TZD Metformin Sulfonylurea

(n=18 894) (n=15 818) (n=9317)
Age (years)* 654£11.1 664£11.6 63.8+£12.3
Sex
Male 10217 (54.0) 7645 (48.3) 5054 (54.2)
Female 8677 (45.9) 8173 (51.7) 4263 (45.8)
Patient category
=65 years of age 12 837 (67.9) 10974 (77.1) 5881 (71.1)
Receiving social assistance 1032 (5.5) 782 (5.5) 577 (7.0)
General clientele 5025 (26.6) 4062 (25.7) 2859 (30.7)
Prescribing physician
Internist or endocrinologist 3762 (19.9) 1602 (10.1) 813 (87)
GP 14 826 (78.5) 13794 (87.2) 8272 (88.8)
Other 306 (1.6) 422 (2.7) 232 (25)
Prevailing antihyperglycemic treatment at index date!
None 3860 (20.3) 7904 (50.0) 1869 (20.1)
Oral monotherapy 5744 (30.3) 3392 (214) 4781 (51.3)
Oral bitherapy 8862 (46.8) 66 (0.4) 30 (0.3)
Triple oral therapy 498 (2.6) — —
Insulin 2448 (13.0) 146 (0.9) 50 (0.5)
Chronic disease score* 4.80£3.17 5.44£3.60 5.54£3.63
Follow-up period after 14.2+£10.1 23.8+13.6 22.6+139
index date (months)*

Data are presented as absolute numbers with percentage in parentheses, unless otherwise indicated

*Results are mean+SD

Numbers add up to >100% as the insulin category includes patients on insulin only as well as patients who were on a
combination of insulin and oral antihyperglycemic agents

GP = general practitioner
TZD = thiazolidinedione
SD = standard deviation
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endocrinologists in the province of Quebec. This analysis
produced a ratio of 7.08 TZD prescriptions per specialist
prescriber compared with 1.02 for GPs.

At the index date, most patients (77.1%) were receiving
aTZD prescribed on a background of either 1 (30.3%) or
2 (46.8%) oral antihyperglycemic agents; 13.0% of patients
had been prescribed a TZD on a background of insulin (with
or without oral agent). The average background dose of the
most frequently prescribed oral agents at the time of the
index dispensation of a TZD was 17.816.5 mg for glyburide
and 18961575 mg for metformin per day.

Persistence to TZD therapy

In the TZD cohort, the mean follow-up period was
14.2£10.1 months, with a substantial proportion of patients
(39.4%) followed for 212 months. It should be noted that
6.1% of patients did not renew their first dispensed pre-
scription of TZD, as defined previously. The survival curve
depicting persistence to TZD therapy is shown in Figure 1.
More than 60% of the population continued to renew their
TZD prescription on a regular basis after 12 months. The
persistence rate to TZDs, adjusted for covariates, was
80.9%, 63.1% and 52.6% at 6, 12 and 18 months, respec-
tively. Figure 1 also illustrates the persistence rates in the
comparative metformin and sulfonylurea cohorts. The mean
follow-up in these 2 cohorts was longer because the obser-
vation period was longer, as previously explained. The per-
sistence to metformin was consistently the highest of the
3 cohorts examined. Persistence to TZDs, adjusted for
covariates, was significantly better than to sulfonylureas at

Figure 1. Survival curves for persistence

to oral antihyperglycemic agents,
adjusted for covariates
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3 and 6 months (p<0.001, Chi-square test), but lower at
12 and 18 months, respectively (p<<0.002, Chi-square test).

Determinants of persistence to TZD therapy

Table 2 provides the results of a Cox proportional hazards
model using persistence with the use of a TZD, metformin or
a sulfonylurea as the dependent variable. In the case of TZD,
6 different covariates were associated with nonpersistence.
Diagnosis of CHF or addition of a loop diuretic after the
index date, use of aTZD in monotherapy, use of insulin at the
index date, female sex, a specialist as the prescribing physician
and higher CDS at index date were independent factors of
nonpersistence to TZDs. Patient age was not associated with

Table 2.Variables associated with

nonpersistence in a Cox
proportional hazards model*

Hazard ratio
(95% Cl)

Variables

TZD
Addition of a loop diuretic or CHFf

1,585 (1.473-1.706)
1426 (1342-1.515)
1373 (1279-1475)
1171 (1.114-1231)
1.118 (1.053-1.188)
1.052 (1.028-1.078)
1,000 (0.951-1.052)

Use of TZD in monotherapy

Use of insulin at the index date

Female sex

Prescribing physician, specialistt

Chronic disease score$

Age 265 years

Metformin

Age 265 years 1.225 (1.166-1.288)

Prescribing physician, specialistt 1209 (1.130-1.294)

Female sex 1.095 (1.044-1.149)

Chronic disease scoret 1.040 (1.033-1.047)

Sulfonylurea

Prescribing physician, specialistt 1.211 (1.090-1.345)

Age 265 years 1.096 (1.022-1.176)

Chronic disease score$ 1.015 (1.005-1.025)

Female sex 1.039 (0.969-1.114)

Sulfonylurea (n) 9317 5901 4179 2924 1953 1258 707

TZD = thiazolidinedione

*The outcome of interest is discontinuation of oral
antihyperglycemic agent (>30 days after the duration of the
last dispensation). Variables appear in descending order of
hazard ratio; those that include the 1.0 ratio are listed at the
end of each column

fIntroduction of a loop diuretic or new diagnosis of heart
failure (according to ICD-10 classification) after the index date
HInternist or endocrinologist

$Per increment on a 3-point scale

Cl = confidence interval
CHF = congestive heart failure
TZD = thiazolidinedione
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nonpersistence to TZDs (HR 1.000, 95% CI 0.951-1.052).
There was no colinearity between the use of insulin and CDS.

In the case of metformin or sulfonylurea, nonpersistence
was mildly associated with an age 265 years and the fact that a
specialist was the prescribing physician at the index date.
Nonpersistence with metformin was also associated with female
sex and CDS. The 95% ClIs were, however, all close to 1.0.

A Cox proportional hazards model using “prescription of a
loop diuretic after the index date” as the dependent variable
was undertaken to provide more insight into the potential role
of fluid retention in nonpersistence to TZDs. This analysis
revealed that age, female sex and background insulin therapy
were all independently associated with the new prescription of
aloop diuretic (data not shown). Incidentally, 4851 individuals
(or 25.7% of the total cohort) had been prescribed a loop
diuretic after the index dispensation of a TZD. On average,
loop diuretics were introduced 84 days after the index date.

DISCUSSION

Although our study was limited to 1 Canadian province, the
fact that it included a large number of patients studied out-
side the controlled environment of randomized clinical trials
makes this study, we believe, an important contribution to
the characterization of TZDs in the real-world circumstances
of daily practice. This study showed that TZDs are prescribed
in Quebec mostly in triple oral therapy or with insulin, situ-
ations supported by limited clinical evidence and currently
outside approved indications in Canada (3). This situation can
be explained in part by the restricted access to TZDs provid-
ed by the Quebec drug formulary, which will provide reim-
bursement only if a patient is not adequately controlled by a
combination of metformin and sulfonylurea or by a combi-
nation of metformin and insulin; if the patient is intolerant to
metformin or a sulfonylurea; or if there is a contraindication
to the use of either one of these less expensive medications
(15). Although not assessed with precision, this result sug-
gests that TZDs are currently being prescribed predominant-
ly in patients in the later stages of diabetes, at a time when
there is possibly either evidence of diabetes complications
(such as renal failure) or secondary failure to conventional
antihyperglycemic agents.

Despite the specific circumstances prevailing in the
province of Quebec, the persistence rate calculated for TZDs
was significantly better compared with sulfonylureas, up to
~12 months after the index date. After this time, when per-
sistence to both agents is close to 60 to 65%, the TZD and sul-
fonylurea curves cross each other and the sulfonylureas show a
better persistence for the remainder of the study period.

The reasons for much better persistence with metformin
in patients with type 2 diabetes are not clear, as this agent is
known to be associated with gastrointestinal side effects.
However, the fact that metformin causes less hypoglycemia
and less weight gain might theoretically explain better per-
sistence with this medication.

A persistence rate of 63.1% at 12 months with TZDs con-
trasts with the only other population-based study that has
looked specifically at persistence rates to this class of agent,
in which persistence rates of 43.2% and 22% were reported
at 12 and 24 months, respectively (5). However, it should be
noted that this study concentrated on a population of patients
in the US who were younger than patients in this study
(60.1 years, with only 37.7% being 265 years of age) and
covered by a health maintenance organization. In addition,
that survey included a smaller number of patients treated
with aTZD (n=5273) and was limited to troglitazone, a TZD
that has since been withdrawn from the market because of
hepatotoxicity.

We identified several factors associated with nonpersis-
tence to TZDs, the most important being the use of insulin at
the index date and the prescription of a loop diuretic or a diag-
nosis of CHF in the months after the first dispensation of a
TZD. These 2 causes of nonpersistence are possibly related to
fluid retention, a hypothesis difficult to prove definitively but
substantiated by the fact that patients using insulin and TZDs
are more likely to have edema (16-18); this circumstance has
resulted in warnings from some health authorities (3). The fact
that introduction of a loop diuretic or a new diagnosis of
CHF emerged as independent variables also suggests that
TZDs are possibly associated with new cases of CHF or fluid
retention. In this context, it should be noted that a loop
diuretic was prescribed for 25.7% of the TZD cohort on
average 84 days after the index dispensation.

Women were more likely than men to be nonpersistent
with TZDs. The reasons for this observation are not entirely
clear, but we would like to propose a few ideas. First, it is
possible women are less persistent with taking medication on
a long-term basis, but we could not find any evidence in the
literature to support such an assertion. Second, women
might have less satisfactory responses to TZDs and might
therefore be inclined to interrupt their treatment earlier.
This hypothesis seems unlikely, however, because no clinical
trials with TZDs have shown any such effect. Third, one
should consider the possibility that women are at higher risk
of developing peripheral fluid retention (19), or that their
tolerance threshold to this adverse effect is lower than that of
men (20). The effect of female sex on nonpersistence with
TZDs was independent of the other variables included in the
model, suggesting, if our hypothesis is true, that peripheral
edema could be of a lower magnitude in women (i.c. not
requiring the use of a loop diuretic). The significant positive
association between female sex and nonpersistence to met-
formin suggests that women might be, in general, less toler-
ant of the side effects of antihyperglycemic pharmacotherapy
(gastrointestinal effects in the case of metformin and periph-
eral edema in the case of TZDs). The fact that the HR for
female sex was higher for nonpersistence to TZDs than for
nonpersistence to metformin (1.171 vs. 1.068) might suggest
a different intensity or acceptability of side effects in women.
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Use of TZDs in monotherapy was associated with a lower
than average persistence for the primary cohort, possibly relat-
ing to the fact that TZDs are less rapid in reducing PG concen-
trations than traditional antihyperglycemics. Finally, patients
who were prescribed aTZD by a specialist (endocrinologist or
internist) were less likely to be persistent with therapy. This
pattern was also seen in the metformin and the sulfonylurea
groups and was independent of other important variables such
as CDS. Although the HRs for this variable were generally close
to 1, they were statistically significant and concordant with at
least 1 other paper published in the literature (21). Although
specialists are individually more likely to prescribe TZDs
than GPs, our data suggest that they might be less efficient in
keeping their patients on them. The reasons for this observa-
tion are not clear, but could be due to the fact that they
switch patients more rapidly to a different diabetes treatment
modality if PG is inadequately controlled.

Lastly, 2 important points should be made regarding the
present study. First, because RAMQ covers the cost of med-
ication of only 40% of the population of Quebec, our data may
not be representative of patients with type 2 diabetes covered
by private health insurance companies; indeed, these patients
are known to have different patterns of drug utilization (22).
Second, it should be acknowledged that the HRs for nonper-
sistence in the metformin and sulfonylurea groups were rela-
tively small, suggesting that, despite our multivariate
approach, our models are still missing important explanatory
variables for these 2 oral antihyperglycemic agents.

CONCLUSION

In conclusion, this study shows a persistence to TZDs general-
ly comparable with persistence to sulfonylureas, when TZDs
are prescribed in a restricted drug benefit program such as the
one currently available in the province of Quebec. Several
variables have been associated with nonpersistence to TZDs.
Although hypothetical, some of these predictors of nonpersis-
tence suggest a negative impact of water retention on the per-
sistence rate. Therefore, in the clinic, patients with risk factors
for edema should perhaps be given reinforced advice regard-
ing the possibility that this new class of antihyperglycemic
agent could result in some adverse effects.
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