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COX-2 selective inhibitors and conventional NSAIDs have been impli-
cated in negative effects on BP control in treated hypertensive patients.
During clinical development of the first COX-2 selective inhibitors,
rofecoxib and celecoxib, rates of destabilization of BP control were
significantly higher on rofecoxib (14-17%) vs celecoxib (7-11%). Less is
known about valdecoxib, a COX-2 selective inhibitor that has been
studied in doses of 10-80 mg/d and is approved to treat chronic arthritis
at 10 mg/d and menstrual pain at 20-40 mg/d. The incidence of clinically
significant hypertension (SBP �140 mmHg plus a � 20 mmHg SBP
increase) was assessed in 1896 treated hypertensive patients in valde-
coxib clinical trials (6-26 weeks duration, median exposure 12 weeks).
Proportions of patients developing hypertension were compared for
valdecoxib, placebo and the NSAIDs naproxen, diclofenac, and ibupro-
fen (at maximal osteoarthritis doses). The SBP effects of each dose of
valdecoxib (10, 20, 40, 80 mg/d) were also assessed. The incidence of
clinically significant hypertension was similar for valdecoxib, NSAIDs,
and placebo (Table).

Patients with
SBP
increase

Placebo(n �
333)

Valdecoxib(n
� 1136)

NSAIDs(n �
427)

Pooled
Studies, N
(%)

26 (7.8)† 92 (8.1) 33 (7.7)†

Valdecoxib 10
mg/d(n �
395)

Valdecoxib 20
mg/d(n �
328)

Naproxen 500
mg BID(n
� 278)

Diclofenac 75
mg BID(n
� 71)

Ibuprofen 800
mg TID
(n � 78)

Pooled
Valdecoxib
Studies, N
(%)

29 (7.3) 38 (11.6) 17 (6.1) 6 (8.5) 13 (16.7)

Valdecoxib 40
mg/d(n �
112)

Valdecoxib 80
mg/d(n �
122)

Naproxen 500
mg BID(n
� 119)

Higher-dose
Valdecoxib
Study, N
(%)

8 (7.1)‡ 11 (9.0)§ 5 (4.2)

† P � .20 vs valdecoxib; ‡ P � .20 vs naproxen; § P � .195 vs naproxen.

At 40 and 80 mg, valdecoxib showed increased proportions of patients
with hypertension vs naproxen, but the difference was not significant.
These findings suggest that BP destabilization on valdecoxib is similar to
conventional NSAIDs. Further, valdecoxib has BP effects resembling
celecoxib rather than rofecoxib in the treated hypertensive patient.
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To achieve more rigorous blood pressure (BP) control as recommended
by JNC-7, highly effective combination therapies are needed. Recently,

angiotensin receptor blockers with higher doses of hydrochlorothiazide
(HCT), ie, 25 mg daily, have been acknowledged as an effective form of
antihypertensive therapy.

To evaluate the newest telmisartan formulation in combination with
HCT 25 mg, we carried out a double-blind, placebo-controlled trial with
valsartan HCT as comparator in 1109 patients with stage 1 or 2 hyper-
tension. The primary end point was change from baseline in seated
systolic and diastolic clinic BP.

The intent-to-treat efficacy analysis included 1066 patients with a
mean age of 53 years; 73% were white, 25% black, and 2% Asian; 58%
were men and 42% women, with 5% more women in the telmisartan than
in the valsartan group; body mass index was 32 kg/m2. There were no
differences in demographics or in baseline BP among the 3 treatment
groups. Telmisartan HCT induced greater reductions in systolic and
diastolic BP (-2.8/-1.5 mm Hg) than did valsartan HCT. This effect was
greater in patients �65 years of age (P�.002) and in women compared
with men (P�.0007). Telmisartan HCT lowered BP more in black
subjects than valsartan HCT (-2.4/-1.5 mm Hg; P�.03 for both).

In conclusion, telmisartan HCT produced a statistically superior re-
duction in both systolic and diastolic BP compared with placebo and
valsartan HCT.

Placebo
(n � 126)

Telmisartan
HCT 80/25 mg
(n � 485)

Valsartan
HCT 160/25 mg
(n � 498)

(trough cuff
measurements)

Baseline Final Baseline Final Baseline Final

BP (mm Hg) 155/102 150/95 155/102 131/84 154/102 133/86
	 DBP (mm Hg) �6.8 � 9.3 �17.6 � 8.9 �16.1 � 9.0
	 DBP vs

telmisartan
HCT (95%
CI)

�10.8 (�12.6, �9.0) - �1.5 (�2.7, �0.4)

P value �.0001 - .0096
	 SBP (mm Hg) �4.4 � 13.8 �24.1 � 14.7 �21.2 � 15.4
	 SBP vs

telmisartan
HCT (95%
CI)

�19.6 (�22.5, �16.8) - �2.8 (�4.6, �1.0)

P value �.0001 - .0026

	 DBP, change in diastolic BP; 	 SBP, change in systolic BP; HCT, hydrochlo-
rothiazide; CI, confidence interval.
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MICCAT-2 was a large-scale community-based trial (N�1619) carried
out to determine the effects of telmisartan alone and in combination with
a thiazide diuretic on 24-hour blood pressure (BP) profiles—including
the early morning period, when cardiovascular risk is excessive.

Patients with hypertension, either untreated or currently on treatment,
were started on or switched to the angiotensin receptor blocker telmis-
artan at a daily dosage of 40 mg; if office BP remained �140/85 mm Hg
after 2 weeks, the dose was increased to 80 mg. If necessary, hydrochlo-
rothiazide 12.5 mg was added after another 4 weeks and continued for the
final 4-week period; 24-hour ambulatory BP monitoring was performed
at baseline and at the end of the treatment period. Data were examined for
treatment effects on daytime and nighttime BP as well as during the early
morning period, defined as the first 4 hours post-awakening.

Highly significant reductions were observed in both daytime (-11.8/-
7.2 mm Hg) and nighttime (-9.6/-5.7 mm Hg) mean BP following
telmisartan monotherapy or combination treatment with the diuretic.
Ninety-five (6%) patients exhibited a marked surge in early morning BP
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