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Data from the Third National Health and
Nutrition Examination Survey (NHANES III)
demonstrate that only 11% of people with dia-
betes who are treated for high blood pressure
achieve the blood pressure goal of <130/85 mm
Hg recommended in the sixth report of the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood
Pressure (JNC VI). The current study tests the
hypothesis that initial therapy with a fixed-dose
combination will achieve the recommended blood
pressure goal in patients with type 2 diabetes
faster than conventional monotherapy. This ran-
domized, double-blind, placebo-controlled study
had as a primary end point achievement of blood
pressure <130/85 mm Hg. Participants (N=214)
with hypertension and type 2 diabetes received
either amlodipine/benazepril 5/10 mg (combina-
tion) or enalapril 10 mg (conventional) once daily
for 4 weeks, titrated to 5/20 mg/day or 20
mg/day, respectively at this time, if target blood

pressure was not achieved. Hydrochlorothiazide
(HCTZ) 12.5 mg/day was added for the final 4
weeks, if target blood pressure was still not
reached. Time from baseline to achieve blood
pressure <130/85 mm Hg was shorter in the com-
bination group (5.3±3.1 weeks combination vs.
6.4±3.8 weeks conventional; p=0.001). At 3
months, more participants in the combination
group achieved treatment goal (63% combination
vs. 37% conventional; p=0.002). Data analysis at
3 months comparing blood pressure control rates
between the fixed-dose combination group (with-
out HCTZ) to the conventional group (receiving
HCTZ) showed an even greater disparity in blood
pressure goal achievement (87% combination
without HCTZ vs. 37% conventional group with
HCTZ; p=0.0001). We conclude that initial thera-
py with a fixed-dose combination may be more
efficacious than conventional monotherapy
approaches for achieving blood pressure goals in
the diabetic patient. A fixed-dose combination
approach appears as safe as the current conven-
tional approaches. (J Clin Hypertens. 2003;5:
202–209) ©2003 Le Jacq Communications, Inc.

Elevated blood pressure (BP) increases the risk of
cardiovascular and renal disease in the already-

at-risk diabetic patient. Therefore, the antihyper-
tensive armamentarium must be strategically
deployed early and intensively to meet the chal-
lenge of protecting hypertensive patients with type
2 diabetes against the serious risk of cardiovascular
complications. High BP is prevalent in diabetic
patients; more than one half of the patients with
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type 2 diabetes also have high BP.1,2 Compared
with patients who have only one of these condi-
tions, patients who have both conditions are almost
twice as likely to experience a cardiovascular event
and are five to six times as likely to develop end-
stage renal disease.3–5 Furthermore, an estimated
35%–75% of cardiovascular and renal complica-
tions of diabetes can be attributed to high BP.2

The benefits of reducing BP to the recommend-
ed goal of <130/85 mm Hg in diabetic patients are
clear. Results of United Kingdom Prospective
Diabetes Study 38 (UKPDS 38)6 showed that each
decrease of 10 mm Hg in mean systolic BP (SBP)
was associated with a 15% reduction in risk for
death related to diabetes, an 11% reduction in risk
for myocardial infarction, a 13% reduction in risk
for microvascular complications, and a 12% re-
duction in risk for any diabetes-related complica-
tion. In the Hypertension Optimal Treatment
(HOT) study,7 a 51% reduction in cardiovascular
events was seen in diabetic patients randomized to
a group with a target diastolic BP (DBP) of ≤80
mm Hg compared with those randomized to a tar-
get DBP of ≤90 mm Hg. These statistics underscore
the critical need for intensive BP control in hyper-
tensive patients with type 2 diabetes.8

There is increasing emphasis on integrating BP
treatment into overall morbidity and mortality risk
management strategies for patients with concomitant
high BP and diabetes.9–11 Apart from achieving BP
control, the use of specific antihypertensive drugs—
specifically, angiotensin-converting enzyme (ACE)
inhibitors and angiotensin II receptor blockers
(ARBs)—also reduces the risk for cardiovascular and
renal disease in such patients.5,9 Moreover, diuretics
or calcium channel blocker (CCB)-based treatment
regimens are documented to reduce cardiovascular
risk in hypertensive patients without macroalbumin-
uria or preexisting kidney disease.12–14

Recent analyses of clinical trials demonstrate
that most diabetic and nondiabetic hypertensive
patients require multidrug therapy to reach their
target BP.5 In UKPDS,6 more than one half of the
participants required two or more drugs to reach
their goal BP, and 29% needed three or more anti-
hypertensive medications to reach and maintain
the target BP after 9 years of follow-up. An emerg-
ing body of evidence in mixed populations over the
past two decades suggests that fixed-dose combi-
nation therapy is more effective than commonly
used monotherapies in achieving target BP
goals.15–22 All these studies demonstrate that fixed-
dose combination therapies are more efficacious
for BP lowering and better tolerated than either of

the monotherapy components. It should also be
noted, that most of the studies included the use of
a diuretic with a β blocker or an ACE inhibitor; an
ACE inhibitor/CCB combination has also been
found effective.

Since only 11% of those with type 2 diabetes
treated for hypertension achieve the recommended
BP goal of <130/85 mm Hg,23 it is important to
develop strategies that increase the percentage of
people who achieve control. Given the aforemen-
tioned data coupled with the high cardiovascular
and renal risk in diabetic patients, we considered
this group an ideal cohort in which to test the
hypothesis that initial fixed-dose combination ther-
apy will result in a higher percentage of diabetic
participants achieving goal BP in a more timely
manner compared with monotherapy approaches.

METHODS
The Study of Hypertension and the Efficacy of
Lotrel in Diabetes (SHIELD) was a 12-week, ran-
domized, multicenter, double-blind, parallel-group
trial. Following a maximum 3-week placebo run-in
period, 214 participants recruited from 22 centers
around the United States with diagnoses of type 2
diabetes and high BP were randomized in a 1:1
fashion to receive either amlodipine/benazepril
(Lotrel) 5/10 mg/day (n=106) or enalapril (Vasotec)
10 mg/day (n=108) for 4 weeks (treatment period
1) (Figure 1).

Participants who reached the target BP of
<130/85 mm Hg during treatment period 1, contin-
ued treatment at the initial dose level. For those who
did not achieve the target BP, medication was titrat-
ed to the next highest dose—amlodipine/benazepril
5/20 mg/day or enalapril 20 mg/day—for another 4
weeks (treatment period 2). If participants failed to
achieve the target BP by the end of treatment period
2, hydrochlorothiazide (HCTZ) 12.5 mg/day was
added to their treatment regimen for the final 4
weeks of the study (treatment period 3).

The study was completed by 89% of the partic-
ipants. Table I shows the baseline demographics of
the two treatment groups.

Inclusion and Exclusion Criteria
Patients were considered eligible to enroll in
SHIELD if they had a confirmed diagnosis of
hypertension and a documented history of type 2
diabetes. The diagnosis of diabetes was based on a
fasting glucose of >126 mg/dL or a history of dia-
betes requiring medications. Hypertension was
based on history and requirement of medications
to lower BP at the initial visit as well as a blood
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pressure of >140/90 mm Hg during the washout
period. Additional inclusion criteria included age
≥18 and ≤80 years; mean seated DBP (SeDBP) of
≥90 and ≤109 mm Hg; and serum creatinine ≤3.0
mg/dL. Women had to be postmenopausal for 1
year before enrollment or use an effective form of
contraception and have a negative serum pregnan-
cy test. All eligible candidates had to provide
signed informed consent before enrolling in the
study or participating in any study-related activi-
ties. Exclusion criteria included proteinuria of >1
g/day; abnormal physical or laboratory findings
that would put the patient at risk or interfere with
his or her participation in the study; any disease of
the gastrointestinal system or liver; any condition
that would result in impaired absorption, metabo-
lism, or excretion of study medications or their
metabolites; impaired renal function; history of
malignancy (not including basal cell carcinoma)
within the previous 5 years; autoimmune disor-
ders; cardiac dysrhythmias; history of coronary
artery disease, congestive heart failure, or clinical-
ly relevant cardiac valvular disease; failure to dis-
continue all antihypertensive medications at visit 1;
a recent history of illicit drug use or excessive alco-
hol consumption; allergy or hypersensitivity to
amlodipine, benazepril, HCTZ, or any ACE
inhibitors, CCBs, or ARBs or any of their compo-

nents; participation in any investigational clinical
study within 30 days of enrollment; and the inabil-
ity to give informed consent.

Study Drug Administration
Participants were provided with the study medica-
tion in the form of kits and were instructed to take
the medication once daily in the morning. The fol-
lowing medications were prohibited for the duration
of the study: any other antihypertensive agents or
potassium-sparing diuretics; antianginal medications
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Figure 1. Study of Hypertension and the Efficacy of Lotrel in Diabetes (SHIELD) study design. Participants who
achieved the target blood pressure (BP) (<130/85 mm Hg) during treatment period 1 (weeks 0–4) continued treatment
at the initial dose. Those who did not achieve the target BP were dose-titrated to the next level during treatment peri-
od 2 (weeks 4–8). For participants who did not achieve target BP by the end of treatment period 2, hydrochloro-
thiazide (HCTZ) 12.5 mg/d was added to the regimen during treatment period 3 (weeks 8–12).

Table I. Demographic Summary by Treatment
Group: Safety Population

SUBJECT
CHARACTERISTICS

AMLODIPINE/
BENAZEPRIL

(N=106)
ENALAPRIL
(N=108)

Age (years; mean±SD) 58±10 57±11

SEX (N [%])
Male
Female

63 (59)
43 (41)

64 (59)
44 (41)

RACE (N [%])
Caucasian
African American
Asian
Other

56 (53)
40 (38)
2 (2)
8 (8)

62 (57)
36 (33)
3 (3)
7 (7)



of any kind; lithium; antiarrhythmic drugs, including
digitalis glycosides; and monoamine oxidase inhibitors.
Participants were asked to notify investigators be-
fore starting any new medications, including over-
the-counter medications.

Efficacy Measures
The primary study end point was the time from ran-
domization to the first treatment success. Treatment
success was defined as achievement of the target BP
of <130/85 mm Hg. Blood pressure was measured
at all centers by trained personnel in the seated posi-
tion and with a mercury sphygmomanometer. An
average of three blood pressures taken 5 minutes
apart was used to determine a mean value for each
visit. The primary end point was assessed in an
intent-to-treat model, defined as all randomized
participants who took at least one dose of study
medication and from whom at least one post-base-
line BP measurement was obtained. Seated systolic
blood pressure (SeSBP) and SeDBP were measured
using a dedicated calibrated standard sphygmo-
manometer or a validated digital device and an
appropriately sized cuff. Mean SeSBP/SeDBP was
based on three readings.

Secondary efficacy variables included change
from baseline to week 12 in the following: SeSBP
and SeDBP, glycosylated hemoglobin (HbA1c),
total cholesterol, low-density lipoprotein cho-
lesterol, high-density lipoprotein cholesterol, 
and triglycerides.

Statistics
Adjusted means and corresponding 95% confi-
dence intervals were computed using the least
squared means. Analysis of covariance of all sec-
ondary efficacy variables was carried out using
baseline assessment as a covariable and treatment
as a factor. If the assumptions of the parametric test
were not satisfied, then a nonparametric test (i.e.,
the Wilcoxon rank sum test) was used to compare
the two groups. Where appropriate, multiple
regression analyses were performed to identify
prognostic factors.

Safety Assessments
The safety population included all participants who
took at least one dose of study medication. All
adverse effects (AEs), including serious AEs, were
monitored and their severity and relationship to
study medication were noted. Hematology, blood
chemistry, and urine tests performed at a central lab-
oratory were documented, vital signs were meas-
ured, and physical examinations were performed.

RESULTS
Primary End Point
The mean time from randomization to achieve-
ment of treatment goal (defined as the first inci-
dence of a BP <130/85 mm Hg) was significantly
shorter among participants who received fixed-
dose combination therapy with amlodipine/
benazepril compared with those who received the
conventional approach (enalapril monotherapy):
5.3±3.1 weeks vs. 6.4±3.8 weeks, respectively;
p=0.0001 (Figure 2). The median time to target BP
was 4 weeks in the amlodipine/benazepril group
and 6 weeks in the enalapril group.

The percentage of amlodipine/benazepril-treated
participants who achieved goal BP exceeded that of
enalapril-treated participants at every assessment
(Figure 3). Only the first achievement of treatment
goal for each subject was included in this analysis.
By week 12, the percentage of participants achieving
treatment goal was 63% (n=64/106) among those
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Weeks

Amlodipine/

benazepril

5/10 to 5/20 mg/d

Enalapril

10 to 20 mg/d

Treatment regimen

5.3

6.4

P=0.0001

0 2 4 5 631 7 8

Figure 2. Mean time (weeks) to achieve blood pressure goal
<130/85 mm Hg (intent-to-treat population).  Treatment
success was defined as the first achievement of the target
blood pressure of <130/85 mm Hg.

Figure 3. Percentage of all participants achieving target
blood pressure (BP) (<130/85 mm Hg) by week and
treatment group (intent-to-treat population). Only the
first recorded treatment success for each subject was
included. The denominator in the calculation of the
percentage of participants was the total number of par-
ticipants in each treatment group at each visit.
*If the maximum dosage regimens did not reduce BP
to target level, hydrochlorothiazide (HCTZ) 12.5 mg/d
was added at week 8 (so weeks 10 and 12 reflect
diuretic add-on therapy).



receiving amlodipine/benazepril combination therapy,
compared with 37% (n=35/108) among participants
receiving enalapril monotherapy (p=0.0002). To reach
their target BP at week 12, 61% (n=65/108) of the
participants treated with enalapril required adjunctive
therapy with HCTZ, compared with 44% (n=48/106)
of those treated with amlodipine/benazepril.

Given the newer National Kidney Foundation
and American Diabetes Association guidelines for
a goal BP of <130/80 mm Hg in type 2 diabetes, a
separate analysis was performed. However, the
separation in control rate differences between the
two groups persisted. In this analysis, the percent-
age of participants who achieved a BP of 130/80
mm Hg at week 4 was 36% in the amlodipine/
benazepril group, compared with 8% in the
enalapril group, rising to 59% and 19%, respec-
tively, at week 8, and 70% and 31% at week 12.

Secondary End Points
Participants who received the combination therapy
regimen experienced greater reductions in SeSBP and
SeDBP than did participants who received the
enalapril regimen. At week 12, participants random-
ized to amlodipine/benazepril experienced a signifi-

cantly greater reduction in SeSBP (20.5±16.0 mm Hg
vs. 14.5±13.6 mm Hg; p=0.002) and SeDBP
(13.9±8.7 mm Hg vs. 9.6±9.1 mm Hg; p=0.001) than
did participants randomized to enalapril (Table II).

At week 12, triglyceride levels had decreased in
the amlodipine/benazepril group (mean decrease
21.7 mg/dL) but had increased in the enalapril
group (mean increase 14.8 mg/dL); the difference
was significant (p=0.039) (Figure 4). Changes
from baseline for all other lipid parameters were
comparable between the treatment groups. No sig-
nificant differences were detected between the two
treatment groups in HbA1c change from baseline,
suggesting that glycemic control was similar in
both groups.

Safety Results
Eighty-nine percent of participants completed the
study. The most common reason for discontinuation
was withdrawal of consent. The number of partici-
pants reporting AEs was similar in both treatment
groups—65 (61.3%) in the amlodipine/benazepril
group vs. 70 (64.8%) in the enalapril group. The
majority of AEs reported were mild to moderate in
severity. The AEs reported most frequently in both
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Table II. Change in Secondary Efficacy Variables From Baseline to Week 12: ITT Population
(Observed Case Analysis)

BASELINE (WEEK 0)
AMLODIPINE/
BENAZEPRIL ENALAPRIL

WEEK 12
AMLODIPINE/
BENAZEPRIL           ENALAPRIL

CHANGE FROM BASELINE
AMLODIPINE/
BENAZEPRIL            ENALAPRIL

P
Value

SeSBP (mm Hg)
N
Mean±SD

102
155.7±13.2

106
156.2±15.3

99
135.6±15.9

105
141.9±18.2

99
–20.5±16.0

105
–14.5±13.6

0.002

SeDBP (mm Hg)
N
Mean±SD

102
97.0±6.5

106
96.5±5.8

99
83.2±9.2

105
86.9±11.0

99
–13.9±8.7

105
–9.6±9.1

0.001

HbA1c (%)
N
Mean±SD

84
7.7±1.6

88
7.6±1.7

94
7.9±1.7

100
7.8±1.8

77
0.2±1.0

84
0.1±0.9

0.497

TC (mg/dL)
N
Mean±SD

102
201.6±37.1

104
197.1±37.6

95
202.3±38.4

102
201.8±44.6

95
0.0±25.4

100
3.8±30.0

0.460

LDL-C (mg/dL)
N
Mean±SD

93
117.7±34.2

99
113.4±32.6

90
119.4±33.2

94
113.5±32.1

84
0.9±22.4

90
0.9±22.4

0.716

HDL-C (mg/dL)
N
Mean±SD

101
45.9±10.5

104
45.4±11.5

95
46.1±10.7

102
46.7±12.3

94
0.6±5.8

100
1.6±5.4

0.244

TG (mg/dL)
N
Mean±SD

102
208.2±160.5

104
207.2±170.0

95
191.3±113.5

102
222.7±235.8

95
–21.7±109.9

100
14.8±133.3

0.039

ITT=intent-to-treat; SeSBP=seated systolic blood pressure; SD=standard deviation; SeDBP=seated diastolic blood
pressure; HbA1c=glycosylated hemoglobin; TC=total cholesterol; LDL-C=low-density lipoprotein cholesterol; HDL-
C=high-density lipoprotein cholesterol; TG=triglycerides



groups were headache, upper respiratory tract infec-
tion, dizziness, edema of the lower limbs, and cough.
With the exception of edema, which was less com-
monly seen in the enalapril group, the incidence of
AEs was similar in both groups. Insomnia, nausea,
fatigue, and exacerbation of diabetes were less com-
mon in the amlodipine/benazepril group than in the
enalapril group.

Laboratory results were similar for both groups.
Hematocrit and hemoglobin declined in a few partici-
pants in both treatment groups. However, there were
no trends or important differences between treatment
groups for any of the hematology parameters.

There were no deaths during the study. Two
serious AEs were reported for each group. In the
amlodipine/benazepril group, one subject reported
right-sided chest pain but completed the study; the
other subject discontinued the study after reporting
a diabetic foot ulcer with cellulitis. In the enalapril
group, one subject reported a recent diagnosis of
bronchoalveolar carcinoma, which caused her to
withdraw consent for the study; another subject
had a hypertensive crisis and was lost to follow-up.
We determined that these AEs were unrelated to
study medications.

DISCUSSION
In SHIELD, initial treatment of hypertension in partic-
ipants with type 2 diabetes using a fixed-dose combi-
nation of an ACE inhibitor/CCB was associated with
greater efficacy for achieving BP goals with fewer AEs,
compared with treatment starting with ACE inhibitor
monotherapy and adding a thiazide diuretic. Moreover,
a higher cumulative percentage of participants who ini-
tially received combination therapy maintained BP
treatment goal compared with the conventional treat-
ment group. This disparity in achievement of BP goals
between groups was maintained regardless of whether
target BP was <130/85 mm Hg or <130/80 mm Hg. It
is noteworthy that even after HCTZ was given at week
8 to those who failed to achieve target BP, only an addi-
tional 12% of the 75% previously not at goal BP in the
conventional group achieved their BP goal. This con-
trasts to an additional 6% of the 19% not at BP goal
achieving their BP goal in the combination group.

The results of this study are consistent with all pre-
vious studies that examine combination agents on BP
lowering. It supports the concept that initial therapy
with one pill that contains two different BP lowering
agents achieves BP goal in a larger percent of patients
vs. one pill containing a single agent.15–22 Our study
further extends these observations by demonstrating
that a significantly higher percentage of patients start-
ing with fixed-dose combination therapy achieved BP

goal when compared with the monotherapy group
who later received a second antihypertensive agent.
Thus, these data, taken together with previous studies,
support a strategy of fixed-dose combination therapy
as first-line treatment in high-risk patients in whom
lower BP goals are indicated. 

Debate continues regarding the level of BP reduction
that optimizes cardiovascular risk reduction. The sixth
report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure (JNC VI)9 recommends a target BP of <130/85
mm Hg for persons with concomitant hypertension and
diabetes. The National Kidney Foundation 2000 guide-
lines5 and the 2002 American Diabetes Association
guidelines for the treatment of hypertensive patients
with diabetes8 recommend an even lower target BP
(<130/80 mm Hg), based on data that correlate an
increased risk for cardiovascular events with mortality
risk in diabetic patients with systolic BP >120 mm Hg.24

Type 2 diabetes and hypertension are interrelat-
ed and often occur as concomitant diseases. When
they coexist, the risk of atherosclerotic cardiovascular
disease and nephropathy are greatly increased. The
primary objectives of hypertension management in
patients with diabetes are to reduce BP to the rec-
ommended target BP and thus reduce the risk of
renal and cardiovascular complications without
adversely affecting glycemic and lipid control. As
noted by Sowers and colleagues,1 lifestyle modifi-
cations are important for all patients with diabetes;
however, in those with BP in the high-normal range
(130–139/85–89 mm Hg) and above, antihyperten-
sive pharmacotherapy is particularly important.
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Figure 4. Change in serum triglyceride levels from
baseline to week 12 (intent-to-treat population;
includes participants in both treatment groups who
received hydrochlorothiazide [HCTZ] at week 8).
Participants in the amlodipine/benazepril group had a
mean decrease of 21.7 mg/dL, compared with a mean
increase of 14.8 mg/dL among participants in the
enalapril group, a statistically significant difference.



Several studies and analyses have demonstrated the
need for multiple medications to achieve target BP
in hypertensive patients with diabetes.5–7,16,18,25

The rationale for using fixed-dose combination
therapy to manage hypertension in diabetic patients is
based not only on the effects on BP and target organ
disease but the different mechanisms of action of the
components that help reduce cardiovascular risk as
seen in combinations of β blockers with diuretics,
ACE inhibitors or ARBs with diuretics, or ACE
inhibitors and CCBs. Combination therapy is also
beneficial because lower doses of each component
drug are often used, reducing the risk of AEs and
improving patient adherence with therapy.21,25,26 This
is exemplified by the use of ACE inhibitors and dihy-
dropyridine (DHP) CCBs to decrease the likelihood
of pedal edema, due in part, to the venodilating effects
of the ACE inhibitor.27 This is also seen with ACE
inhibitor/diuretic use where the ACE inhibitor helps
reduce any abnormities of potassium.28

The component classes of antihypertensive agents
in the combination used in this trial were examined in
the HOT7 and Systolic Hypertension in Europe (Syst-
Eur)29 trials, where both showed that intensive BP
reduction using a CCB as the first-line agent signifi-
cantly decreased cardiovascular morbidity and mor-
tality in patients with hypertension and diabetes.
Results of the Swedish Trial in Old Patients With
Hypertension 2 (STOP-Hypertension 2)30 showed
that CCBs were as effective as diuretics, β blockers,
and ACE inhibitors in reducing morbidity and mor-
tality in hypertensive patients with diabetes. A com-
parison of overall results however, indicated that the
use of a DHP CCB was less effective in reducing the
incidence of myocardial infarction or heart failure
than an ACE inhibitor-based regimen.

The cardiovascular benefits of CCBs appear to be
derived almost exclusively from their BP-lowering
effect. CCBs are somewhat more efficacious for lower-
ing BP than ACE inhibitors in some population groups,
i.e., elderly, and in those who consume large amounts
of sodium, i.e., more than 6 g/day.31 While it is clear
that use of short-acting CCBs increase risk of cardio-
vascular events,32 long-acting CCBs have been shown
to be safe and effective for reducing cardiovascular out-
comes, especially strokes, in patients who have hyper-
tension with or without diabetes.11,12,33,34

However, DHP CCB use of any kind, regardless of
duration of action, should be avoided in people with
any form of kidney disease with macroalbuminuria
(albumin:creatinine ratio ≥300 mg albumin/g creati-
nine) unless such individuals are also being treated with
an ACE inhibitor or ARB.5,8,34 The American Diabetes
Association recommends the use of DHP CCBs only in

combination with—but not instead of—ACE inhibitors
or ARBs for patients with diabetes and elevated BP.8

Apart from BP goals, another finding in this study
was a significant increase in triglyceride levels at study
end in the conventional group compared with the com-
bination group. It is difficult to account for this finding
since both groups received diuretics; however, one
explanation is the significantly greater use of diuretics
in the conventional group. Increases in triglycerides
have been observed in other short-term studies with
diuretics.35,36 However, a caveat should be issued: this
is a short-term study; all long-term studies with low-
dose diuretics have not been shown to affect lipid pro-
files in a negative way.37–39 Thus, while statistically sig-
nificant in this study, these changes do not affect car-
diovascular outcome, since in studies of a year or more
diuretics have been shown to reduce cardiovascular
risk in every trial to date.9,12,14,17

The interpretation of our findings comes with some
limitations. First, almost 40% of the participants were
African American, a group well known to respond to
CCBs more than ACE inhibitors. This would certain-
ly explain some of the differences in BP achievement
by week 8, where no diuretic was used in the ACE
inhibitor arm. However, even after diuretics were
added to this arm they did not approach the BP 
control rates seen when starting with an ACE in-
hibitor/CCB combination 1 month later. Second, the
duration of follow-up was shorter after a diuretic was
added than before its use and the dose of HCTZ was
not titrated to 25 mg, as is commonly done in clinical
practice. Lastly, there is some selection bias in the sec-
ondary analysis where the small number of partici-
pants in the fixed-dose combination group, who
required diuretics, was excluded and only those on the
ACE inhibitor/CCB combination were compared with
those on an ACE inhibitor/diuretic. We excluded those
with the most difficult to control BP in the ACE
inhibitor/CCB group but included them in the ACE
inhibitor arm, thus favoring the ACE inhibitor/CCB
group. It should be noted that no difference between
the primary comparison (intention-to-treat) vs. the
secondary comparison was detected.

In conclusion, hypertensive patients with type 2 dia-
betes need more rigorous control of BP in an easier,
simpler fashion, given the remarkable complexity of
the multiple drug regimens needed to control their
comorbid medical problems (e.g., diabetes, obesity,
high cholesterol). Given the very poor BP control rate,
i.e., 11% in this cohort, the use of fixed-dose combina-
tion therapy is an important therapeutic consideration,
as it facilitates quicker and easier attainment of goal BP
and should lead to a greater proportion of people with
diabetes who achieve BP goal.
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