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Abstract

Background: High-risk hypertensive patients often
need immediate and more aggressive freatment
to achieve adequate blood pressure (BP) conftrol.
There is currently no available Philippine data on
the level of BP confrol and management specific
to high-risk patients.

Objective: Primary Objective: To detftermine the
prevalence of BP confrol in high-risk hypertensive
patients.

Secondary Objectives:

1. To observe freatment pattern prescribed for
high-risk hypertensive patients with uncontrolled BP.
2. To observe the change in BP affer eight weeks
of planned treatment modification.

Methods: This was a multicenter, observational disease
registry of high-risk hypertensive patients based on
the 2007 European Society of Hypertension/European
Society of Cardiology guidelines. The study had
two cross-sectional phases. Patient data, including
level of BP confrol and any prescribed freatment
modification, were collected on the first visit (V1). A
second evaluation was done after eight weeks for
patients with planned treatment modification (V2).

Results: In 804 patients with high-risk hypertension
included in V1, only 37 patients (4.6%) had a baseline
BP <130/80 mmHg. Treatment modification was planned
in most patients by switching (352/804, 44%), adding
antihypertensive agents (193/804, 24%) or increasing
the treatment dose (33/804, 4.10%). Of the 325 patients
with planned treatment modification evaluated at V2,
112 (34%) had no change in baseline treatment. After
a mean freatment period of 5.66 weeks, there was
a significant decrease from baseline in mean systolic
(-23.95 mmHg) and diastolic (-9.26 mmHg) BP (both
p<0.0001). Among patients followed-up, 90% (294/325)
achieved target systolic or diastolic BP levels, while
70% (228/325) achieved both target systolic and
diastolic BP levels at study completion.

Conclusion: BP control in high-risk hypertensive
Filipinos is low. Most physicians modified treatment in
patients with uncontrolled BP and this was effective in
significantly lowering BP. However, larger frials based
on current treatment guidelines for hypertension are
needed to compare the relative benefits of different
types of freatment modification.

Keywords: hypertension; blood pressure; high-risk;
freatment modification

Introduction

Markedly elevated blood pressure (BP) and factors
such as concomitant diabetes, metabolic syndrome or
evidence of farget organ damage increase the risk
of adverse cardiovascular outcomes in hypertensive
patients. Studies have shown that there are significant
and immediate benefits to effective BP confrol in
these patients.!?

While current internatfional guidelines use different
criteriac and treatment algorithms, combination therapy
is often recommended in high-risk patients.’® The
2013 European Society of Hypertension (ESH)/European
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Society of Cardiology (ESC) guidelines suggest
freatment modification by “dosing up”, ‘“switching”
or “adding” antihypertensive medications for patients
who do not reach the recommended BP goal.! The
Seventh Report of the Joint Nafional Committee on
Prevention, Detection, Evaluation and Treatment of
High Blood Pressure (JNC7) specifies that combined
freatment with a thiazide diuretic and an additional
antihypertensive agent should be initiated for systfolic
BP (SBP) >20 mmHg or diastolic BP (DBP) >10 mmHg
of the ftfarget BP (<140/90 mmHg or <130/80 mmHg
for patients with diabetes or chronic kidney disease).
Certain high-risk conditions are also compelling
indications for the use of specific antfihypertensive
drug classes.?

Hypertension remains largely untreated and there is
a need to convey current freatment recommendations
to physicians.*’ Physicians are reluctant fo freat
hypertension aggressively for fear of possible adverse
events and hypotension. They may even delay
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modifying treatment because they perceive that it
may take months before the maximal effect of
tfreatment is reached.®

In the Philippines, the 2007 Philippine Heart
Association - Council on Hypertension Report on
Survey of Hypertension and Target Organ Damage
(PRESYON 2-TOD) noted that only 13% of hypertensive
Filipinos had controlled BP, and up to 75% of treated
patfients were on monotherapy.” There is currently
no local data on BP control and the approach
of physicians specific tfo the management of high-
risk hypertensive patients. This study aims fo assess
the level of BP control in high-risk Filipinos with
hypertension and evaluate the manner by which
physicians in the Philippines modify freatment for this
group of patients.

Methods

Study objectives
Primary objective
The primary objective of this study was fo
assess the current level of BP confrol in high-risk
hypertensive patients.

Secondary objectives

There were ftwo secondary objectives:
1. To assess freatment modification prescribed
for high-risk hypertensive patients with uncontrolled
BP; and,
2. To evaluate the change in BP after eight
weeks of planned freatment modification.

Study design

This was a multicenter, observational, disease
registry of adult patients with high-risk essential
hypertension in 13 sites across the Philippines collected
from January 2, 2010 to September 24, 2010. The
study had a preliminary six-month recruitment phase
followed by ftwo cross-sectional phases at Day 0 (V1)
and eightweek (V2). Any follow-ups between V1 and
V2 were done according to the physician’s usual
practice. (Figure ). Eight hundred four patients were
included aft V1 and of these, 325 were included for
evaluation and analysis of secondary oufcomes at
V2.

Evaluation criteria
Primary evaluation criteria

The primary evaluation criteria was the proportion
of high-risk hypertensive patients who currently had
a SBP of <130 mmHg and DBP of <80 mmHg.

Secondary evaluation criteria

The two secondary evaluation criteria were:
(1) the proportion of patients for whom freatment
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modification by dosing up, adding or switching to
another agent was prescribed; and, (2) the change
in BP in the different groups affer planned freatment
modification.

Treatment modification

Recruitment
phase Treatment phase

i + (atthe doctor’s discretion)

2months 2

2nd cross sectional phase
8 weeks *7 days
1

1st cross sectional phase

v V2

* Patient’s demographic characteristics ® Evaluation of BP level.

*Treatment modification made in
between visit 1 and visit 2

* Atematwe plans i BP goal not
achieved.

* Risk factors, target organ damage,
previous and current clinical condiions,

* Clinical measurements.
* Current BP

.
© Treatment: previous, new therapy. 'Overall tolerability of the combination

treatment

* Treatment modification

*V1, Visit 1; V2, Visit 2; BP, blood pressure.

Study population and selection criteria
Investigator and patient recruitment

The study included 804 patients of 72 participating
physicians natfionwide. Physicians were selected based
on their level of expertise and were representative of
doctors who manage high-risk patients with essenftial
hypertension. Before beginning the frial, physicians
involved in the study had signed the sftudy protocol
and had agreed that collected results may be
published. Study patients were selected based on
predetermined inclusion and exclusion criteria. Data
release consent forms were signed by all patients
or their legal representative before inclusion in the
study.

Patient inclusion criteria
First cross-sectional phase

Patients were males or females =18 years of age
diagnosed with essential hypertension and classified
as high or very high risk based on the 2007 ESH/
ESC guideline criteria (Table 1).°

Second cross-sectional phase

The second cross-sectional phase of the study
included patients from the first cross-sectional phase
who were previously or currently on anfinypertensives
and for whom treatment modification was planned.

Patient exclusion criteria

Pregnant and lactating patients, those with mild
fo moderate hypertension and no additional risk
factors, or those with secondary hypertension were
excluded from the study.
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BP 2180 mmHg systolic and/or 2110 mmHg diastolic
Systolic BP >160 mmHg with low diastolic BP(<70 mmHg)
Diabetes mellitus

Metabolic syndrome

23 cardiovascular risk factors

One or more of the following subclinical organ damages:

o Electrocardiographic (particularly with strain) or echocardio
graphic (particularly concentric) left ventricular hypertrophy
Ultrasound evidence of carotid artery wall thickening or plaque
Increased arterial stiffness
Moderate increase in serum creatinine
Reduced estimated glomerular filtration rate or creatinine
clearance

o Microalbuminuria or proteinuria
. Established cardiovascular or renal disease

O 0 oo

ESH, European Society of Hypertension; ESC, European Society of Cardiology; BP,
blood pressure.

*Adapted from Mancia G, et al. 2007 Guidelines for the Management of Arterial Hyper-
tension: The Task Force for the Management of Arterial Hypertension of the European
Society of Hypertension (ESH) and of the European Society of Cardiology (ESC). J
Hypertens 2007;25:1105-87.

Study procedures and data collection
Visit schedules
First cross-sectional phase (V1)

The following data were collected by physicians
for patients screened and enrolled in the study:
patient demographics, existing risk factors, target
organ damage, associated clinical conditions,
current BP (measured with a standard calibrated
sphygmomanometer and taken in the seated position,
five to 10 minutes after the cuff was applied),
baseline antihypertensive treatment and prescribed
antfinypertensive treatment.

Second cross-sectional phase (V2)

Data collected aft V2 included the current BP,
any treatment modifications made between V1 and
V2, aftainment of farget BP, treatment plan if farget
BP was not achieved and drug ftolerability.

Data collection form entry and validation

Physicians or their designated representatives
entered all data in data collection forms (DCFs)
distributed by the sponsor. All corrections to the DCFs
were dated and initialed by the study personnel.
Completed original DCFs were collected by the
sponsor while the physicians retained a duplicate
copy of the DCFs.

Computerized handling of the DCFs was done
by the sponsor and the investigator was obligated
to respond to any generated additional requests
by confirming or modifying the data in question.
Requests and responses were appended to the DCFs
held by both the investigator and sponsor. Data
collection and validation procedures were detailed
in appropriate operational documents.

Withdrawal of patients from study

Investigators were tasked to make every effort
tfo contact patients who failed fto follow-up at V2,
identify the reasons for failure fto aftend the visit,
and determine their health statfus. Patients who failed
fo complete the study and for whom no endpoint
data were available were considered lost to follow-

up.

2.6 Statistical methodology
Determination of sample size

BP confrol rate was set at 13% based on the
result of the PRESYON 2-TOD study.” The sample size
was computed for a 3.0% precision rate and a 5%
level of significance. The following formula was used:
n=(Z"2 P(1-P))/d"2; where, Z=1.96; p=0.13 (BP conftrol
rate); d=0.03 (precision rate); and n=483. At least
537 patients were targeted fo allow for a 10%
drop-out rate.

Statistical analysis

Statistical analysis was done on all patients
eligible for the registry. Data were summarized
using mean, median, standard deviation, range for
continuous parameters and counts and percentages
for categorical parameters. All stafistical fests were
performed using fwo-tailed tests with a 5.0% level
of significance. Subgroup analyses based on the
manner of freatment modification were performed
for secondary oufcomes.

Results

Primary Evaluation Criteria

A total of eight hundred four (804) high-risk
hypertensive patients were included in the first phase
of the study. Among these, only 37 or 4.6% had
controlled hypertension (BP <130/80 mmHg). The
number of patients with BP <140/90 mmHg was 123
or 15.3%.

Patient baseline characteristics, risk factors and
hypertensive medical history

Forty-seven percent of enrolled patients were
males. The mean age of the overall population was
56.16£11.93 years and baseline BP was 150.46/89.99
mmHg. The average duration of hypertension was
7.34+5.91 vyears and approximately 10% (77/804)
of patients were newly diagnosed at the time of
inclusion in the study. Eighty-four percent (677/804)
had received antihypertensive treatment, with
51.87% (417/804) on monotherapy. Other baseline
characteristics are listed in Table |l

Seventy-five percent (602/804) had at least three
cardiovascular risk factors. Sedentary lifestyle (660/804,
69.65%), history of smoking (409/804, 50.87%) and old
age (262/804, 32.59%) were among the risk factors noted.
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Character- Uncontrolled

istics

Controlled Total p-value

Males, n=784 367 (47.85)
(% of total)

13(35.14) 380 (47.26)  0.2030

SBP (mmHg), 152.36+17.56 111.08+8.43 150.46+19.29  <0.0001
n=804

Height (cm),
n=784

162.07+7.04 163.72+6.59 162.14+7.02 0.2555

BMI (kg/m?),
n=783

25.0543.75 24.57+2.81 25.0243.71 0.3604

BMI=25 kg/
m? (%)

330 (43.02)  15(40.54)  345(42.91)  0.7656

Duration of 7.35.97 8.26+4.67 7.34+5.91 0.0467
hypertension
(vears)*,

n=504

Monothera- 396 (51.63)
py (%)

21(56.76) 417 (51.87)  0.1272

SBP, systolic blood pressure; DBP, diastolic blood pressure;
BMI, body mass index.
*n=223, unknown durafion of hypertension; Tn=6, unknown treatment.

Existing risk Uncontrolled

factors

Controlled Total p-value

>3 CVrisk
factors

571(74.45)  31(83.78) 602 (74.88)  0.2009

Smoker 393 (51.24)  16(43.24) 409 (50.87)  0.3420

Diabetes 337 (43.94)  18(48.65)  355(44.15)  0.5730

E-
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Family history 392 (51.11)
of premature
CV disease

12(32.43) 404 (50.25)  0.0265

CV, cardiovascular.

Dyslipidemia and diabetes were observed in 61.69%
(496/804) and 44.15% (355/804), respectively (Table III).
Fifty-two percent (418/804) had evidence of target
organ damage such as left ventricular hypertrophy
(318/804, 39.55%), microalbuminuria (231/804, 28.73%)
and increased plasma creatfinine (156/804, 19.40%)
(Table V).

Target organ Uncontrolled

damage

Controlled Total p-value

At least one
target organ
damage

385 (50.20) 33 (89.19) 418 (51.99)  <0.0001

Increased
plasma creati-
nine

136 (17.73)  20(54.05) 156 (19.40) <0.0001

The study population included patients with a
history of cerebrovascular accidents (tfransient ischemic
aftack (TIA) or stroke, (133/804) 16.54%), coronary
heart disease (199/804, 24.75%), atrial fibrillation
(43/804, 5.35%). congestive heart failure (134/804,
16.67%), peripheral arterial disease (69/804, 7.34%)
and retinopathy (47/804, 5.85%) (Table V).

Prescribed antihypertensive treatment

Majority of patients (493/804, 61.32%) at the
end of V1 were prescribed angiotensin Il receptor
blockers (ARBs), followed by a fixed-dose combination
of ARB plus hydrochlorothiazide (181/804, 22.51%),
calcium channel blockers (162/804, 20.15%) and beta
blockers (94/804, 11.69%). Most were maintained on
monotherapy (429/767, 55.93%). The number of patients
prescribed combination therapy increased from 31.59%
(254/804) at baseline to 43.28% (348/804) at the
end of V1. Most patients on combinatfion therapy
were given two different classes of antihypertensives
(298/804, 37.06%) (Table VD).
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Associated
clinical condi-
tions

Uncontrolled Controlled Total p-value

> 1 associated
or previous
clinical condi-
tion (%)

327 (42.63)  30(81.08) 357 (44.50) <0.0001

Coronary heart 174 (22.69)
disease (%)

25(67.57) 199 (24.75)  <0.0001

Congestive
heart failure
(%)

116 (15.12)  18(48.65) 134 (16.67) <0.0001

Retinopathy
(hemorrhages,
papillary
edema) (%)

TIA, transient ischemic attack.

46 (6.00) 1(2.70) 47 (5.85)  0.7176

Antihypertensive  Uncontrolled
treatment

Controlled Total p-value

Treatment regi-

*

men
Monotherapy 429 (55.93) 22 (59.46) 451 (56.09) 0.0408
(%)
Combination 334 (43.55) 14 (37.84) 348 (43.28)
therapy (%)
2 (%) 286 (37.29) 12 (32.43) 298 (37.06)
3 (%) 43 (5.61) 2 (5.41) 45 (5.60)
4 (%) 5 (0.65) 0(0.0) 5(0.62)

Diuretics (%) 39 (5.08) 1 (2.70) 40 (4.98) 0.5151

Angiotensin I
receptor block-
ers (%)

468 (61.02)  25(67.57) 493 (61.32) 0.4242

ARB+HCTZ
(Fixed-dose)
(%)

180 (23.47) 1(2.70) 181 (22.51) 0.0031

ACE, angiotensin converting ezyme; ARB, angiotensin Il receptor blocker; HCTZ,
hydrochlorothiazide.
*n=5, antihypertensive medications were not specified.

Pipo MM, et al.

Secondary evaluation criteria
Treatment modification

The proportion of patients for whom physicians
decided to modify antihypertensive freatment was
71.89% (578/804). Forty-four percent (352/804) were
switched to a new class of anfihypertensive, 24%
(193/804) were given additional antihypertensive
agents and 4.10% (33/804) were maintained on the
same drug/s at a higher dose (Table VII). Thirty-four
percent of those for whom freatment modification
was planned (112/325) and were included for a
second visit (V2) had not changed their baseline
hypertensive treatment at follow-up.

Treatment approach Uncontrolled Controlled Total

With treatment modifica-
tion (%)

577 (75.23) 1 (2.70) 578 (71.89)

Added new treatment (%) 193 (25.16) 0(0.0) 193 (24.0)

No change (%) 190 (24.77) 36(97.30) 226 (28.11)
Change in blood pressure

Table VIl shows the change in BP of patfients with
or without treatment modification at follow-up. There
was a significant overall decrease in BP in patients with
or without treatment modification who were seen af V2
after an average of 5.66+3.55 weeks (p<0.0001). Mean
SBP decreased to 124.35+11.68 mmHg from a baseline
of 1580.46+£19.29 mmHg. Mean DBP also decreased tfo
78.11£7.94 mmHg at follow-up from 89.99+10.91 mmHg
at baseline.

SBP decreased by 29.41+£16.49 mmHg in patients whose
tfreatment was modified. This reduction was significantly
greater than the decrease in SBP noted in patients
whose treatment had not changed (-13.57+16.81 mmHgQ).
Likewise, the mean decrease in DBP was significantly
greater in patients with freatment modification than in
those maintained on the same treatment (-10.55+9.03
versus -6.8+11.22 mmHg., respectively). However, after
adjusting for differences in BP levels at baseline, mean
changes in SBP and DBP were significantly in favor of
patients whose treatment was not modified.

BP reduction from baseline was significant in patients
switched to a new antihypertensive agent or given
additional antihypertensive medications (both p<0.0001).
Although there was no significant BP improvement in
six patients whose freatment doses were increased, the
study was not powered enough to detect the frue
effect of increasing the antihypertensive dose in this
small group (Table IX).
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No change in  Treatment Total p-value
treatment modified

No. of 112 213 325

patients

followed-up

SBP at 135.97+20.81 156.13+15.33  150.46+19.29 <0.0001
baseline

DBP at 83.37+11.89
baseline

92.58+9.31 89.99£10.91  <0.0001

SBP and
DBP < Target
BP (%)

90 (80.36) 138 (64.79)  228(70.15)  0.0036

SBP <140
mmHg/DBP
<90 mmHg
(%)

101 (90.18) 163 (76.53) 264 (81.23) 0.0027

SBP, systolic blood pressure; DBP, diastolic blood pressure.
*Adjusted for the differences in blood pressure levels at baseline.

Change in antihypertensive treatment

No. of patients at 193 33 352
baseline

SBP at Visit 2 126.27+9.72 126.67+17.51 128.75+11.02

o
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Change in SBP -31.45+£16.16 -15.00£15.17 -28.75+£16.49
p-value <0.0001 0.0599 <0.0001

DBP at Visit 2 79.58+5.64 81.67+9.83 80.56+7.22
Change in DBP -11.41+8.13 -8.33+£11.69 -10.0849.48
p-value <0.0001 0.1412 <0.0001

SBP or DBP < Target 77 (92.77)
BP

5(83.33) 105 (84.68)

SBP <130 mmHg/
DBP <80 mmHg (%)

10 (12.05) 1(16.67) 14 (11.29)

SBP, systolic blood pressure, DBP, diastolic blood pressure, BP, blood pressure.

Management approach for patients who did not
achieve target BP

Of the 325 patients followed up, 294 or 90.46%
of patients at follow-up had achieved either their
SBP or DBP target, while 70.15% (228/325) achieved
both SBP and DBP targets. There were 97 patients
who had not reached either their SBP or DBP goal
at the end of the study. Management for these
patients is described in Table X.

Achievement of Target BP Frequency Percentage

SBP or DBP < target BP 294 90.46

Management approach for patients who did 97 29.85
not achieve target BP

Use another fixed combination 2 2.06

Add a drug from another class 2 2.06

Provide compliance tools 37 38.14

Other 3 3.09

BP, blood pressure, SBP, systolic blood pressure, DBP, diastolic blood pressure.

Discussion

High-risk hypertensive patients represent a special
group that requires different treatment goals and
strategies compared with other patients.® Despite the
availability of different antihypertensive medications,
hypertension remains poorly conftrolled.*’? The
approach of physicians to freatment and patient
compliance are key factors that directly influence
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Physicians modified treatment in patients with
unconftrolled BP primarily by switching to a
different antihypertensive class or adding additional
antihypertensive agents. This approach is consistent
with current ESH/ESC and JNC7 guidelines."? However,
34% of patients for whom tfreatment modification was
planned at V1 and had been monitored for follow-
up (V2) had not changed ftheir baseline tfreatment
regimen. It was not evident if this was due to
poor compliance, drug intolerance, or an observed
improvement in BP control with baseline tfreatment.

There was a significant decline in mean BP from
150/90 mmHg to 124/78 mmHg affer an average
treatment period of 5.66 weeks. BP target was
achieved in 70% of patients at the end of the study,
while 90% had reached either their SBP or DBP goal.
Switching or adding antihypertensive treatment resulted
in significant BP reductions. Significant reductions in
BP were also noted in patients with no treatment
modification. Patients in whom freatment had not
been changed had significantly lower mean baseline
BP than those with treatment modification (135.97/83.37
versus 156.13/92.58, respectively; p<0.0001). SBP and
DBP reductions adjusted for differences in baseline
BP were also more favorable in these patients.

Limitations of the Study

This study evaluated the ftfreatment prescribed
by physicians for high-risk patients with hypertension.
However, treatment bias in favor of the study
sponsor cannot be discounted. Inclusion in the study
may also have led to better patient compliance
and closer physiciaon monitoring and may explain
the BP improvements observed in patients with
no ftfreatment modification at follow-up. Additionally,
because of the small follow-up sample size and
few patients whose freatment doses were increased,
head-to-head comparisons between different types
of treatment modification were not possible.

Conclusion

BP control in high-risk Filipinos is poor and
more aggressive BP control is warranted. This study
supports freatment modification as an effective
means of improving BP status and should be
considered for the initial management of high-risk
individuals. While switching or prescribing additional
antihypertensives can significantly lower BP, a more
comprehensive multicenter ftrial involving a larger
sample size is needed to compare the relative
benefits of switching, adding or increasing freatment
dose in high-risk hypertensive patients. It is also
recommended that future frials be based on the
updated 2013 ESH/ESC guideline criteria.
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