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of individuals older than 70 years.[1] In 2001, hypertension 
was attributed to 92 million disability-adjusted life years 
throughout the world.[2] Hypertension can lead to many 
complications, including myocardial infarction (MI), 
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Introduction
Hypertension is a common medical disease, occurring 
in about one third of young adults, almost two thirds of 
individuals over the age of 60, and in approximately 75% 
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chronic kidney disease (CKD), cerebrovascular disease, 
retinopathy, and heart failure, and is an important 
player in metabolic syndrome.[3] Among patients with 
type 2 diabetes mellitus who were 45 years or older, 
approximately 40-60% had hypertension and among 
those with macroalbuminuria, only 60% were able to 
maintain a systolic blood pressure under 140 mmHg.[4,5] 
It is often referred to as the silent killer and remains one 
of the most signifi cant contributors to chronic disease 
and mortality.[6]

Numerous classes of antihypertensive medications have 
been used to manage hypertension and reduce the various 
risks associated with it.[7] There have been controversial 
discussions regarding the most evidence-based blood 
pressure management guidelines after the release of 
the Eighth Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood 
Pressure (JNC-8) guidelines.[3,8] These guidelines, 
released in February of 2014, were constructed after 
completion of an evidence-based meta-analysis.[3] Our 
study focuses on the recommendation that states: “In 
the general black population, including those with 
diabetes, initial antihypertensive treatment should 
include a thiazide-type diuretic or calcium channel 
blocker (CCB).”[3] This recommendation stems from a 
large study, the Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack Trial (ALLHAT) 
trial, which showed that thiazide-type diuretics are 
more effective in improving cerebrovascular, heart 
failure, and combined cardiovascular outcomes as 
compared to an angiotensin convertase enzyme 
inhibitor (ACE-I) in both diabetic and nondiabetic 
black patients.[9] Additionally, the study found that 
CCBs were less effective than thiazide-type diuretics 
in preventing heart failure.

Lastly, there were no differences between antihypertensive 
management with a CCB and that with a thiazide-type 
diuretic in their outcome; therefore, the recommendation 
remains that both drugs can be used as first-line 
therapy.[9] This becomes important because many older 
outcome trials have shown that a reduction in blood 
pressure reduces the risk of coronary heart disease and 
stroke.[10,11]

Our study compared the target blood pressure 
goals and frequency of end-organ damage in adult 
African-American patients who were in compliance with 
the new JNC-8 hypertension management guidelines 
compared those managed with antihypertensive 
medications other than a CCB and/or a thiazide-type 
diuretic.

Materials and Methods

Study selection
Our study was a retrospective review of the electronic 
medical records of adult African-American patients 
with hypertension who were managed with one or 
more of the antihypertensive medications. This study 
was reviewed and approved by the Institutional Review 
Board of the Cooper Health System, Camden, New 
Jersey, USA. Permission was granted to use materials 
that were collected solely for research study purposes as 
per the Health Insurance Portability and Accountability 
Act (HIPAA) requirements, and the informed consent 
waivers were granted by the Institutional Review 
Board. We selected adult African-American patients 
aged 18 years or older with an established diagnosis 
of hypertension who followed up in our internal 
medicine clinic between January 1, 2013 and December 
31, 2013. We hypothesized that adult African-American 
patients with hypertension who were treated with CCB 
and/or thiazide-type diuretic therapy as per the JNC-8 
guidelines would have better optimal blood pressure 
control and lower association of target organ damage 
compared to adult African-American patients with 
hypertension managed with other antihypertensive 
medications. Comparing African-American individuals 
with history of hypertension who were treated 
by a CCB or a thiazide-type diuretic to those who 
were treated with other regimens might allow us to 
identify the long-term benefi ts and overall trends in 
the prevention of end-organ damage. The inclusion 
criteria were adult African-American patients with a 
diagnosis of hypertension and who were managed by 
an antihypertensive agent.

The exclusion criteria were patients under 18 years of 
age, no history of hypertension, non–African-American 
race, or those who had a diagnosis of hypertension but 
were not managed with an antihypertensive agent.

Data collection
We recorded the following data for each patient: Age; 
gender; systolic and diastolic blood pressure readings; 
heart rate; body mass index (BMI); comorbidities, 
including prior history of smoking, history of coronary 
artery disease (CAD), history of MI, history of transient 
ischemic attacks (TIA) or cerebrovascular accidents 
(CVA), history of CKD, history of hypertensive 
retinopathy, history of peripheral arterial disease 
(PAD), hyperlipidemia, or diabetes. Additionally, we 
evaluated each patient’s medication history and collected 
whether the patients were on thiazide-type diuretics, 
CCBs, ACE-I, aldosterone receptor blockers (ARB), 
beta-blockers, alpha-blockers, or other antihypertensive 
medications.
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Other antihypertensive medications were accounted 
for by writing down the name and dose of each 
medication.

Statistical study
We entered the patient data in a Microsoft Excel 
(2013, Redmond, Washington, USA) spreadsheet 
and analyzed them using SPSS (Statistical Package 
for the Social Sciences, version 15.01, IBM, Armonk, 
New York, USA). A sample size of greater than 
300 patients was selected based on the estimated 
number of patients with a diagnosis of hypertension 
who were expected to visit the offi ce within the study 
period. We divided our patients into four groups 
based on the antihypertensive therapeutic agent: 
Group 1 on a thiazide-type diuretic only; Group 2 
on a CCB only; Group 3 on a thiazide-type diuretic 
and a CCB; and Group 4 on other antihypertensive 
agents that were neither thiazide-type diuretics nor 
CCBs. We compared the systolic and diastolic blood 
pressures within the four study groups by using 
one-way analysis of variance (ANOVA) analysis. 
When comparing the four groups between each other 
for baseline characteristics and evidence of end-
organ damage, we used Pearson’s chi-square test and 
Fisher’s exact test. The Mann–Whitney U Test was 
used to analyze the unpaired data.

We used the Kruskal–Wallis test to determine if there 
were statistically significant differences between 

two or more groups of an independent variable on a 
continuous or ordinal dependent variable. Binomial 
logistic regression was used to analyze the dichotomous 
dependent variables.

Results
We identifi ed 344 adult African-American patients 
with a diagnosis of hypertension. Twenty-one patients 
were excluded as they were managed conservatively 
without antihypertensive medication. The remaining 
323 patients were included in the study. Among all 
patients, Group 1 demonstrated the largest group of 
the patients who were treated with a diuretic only 
(38.9%), while the majority of the patients (79.6%) 
were treated with either a diuretic and a CCB, a CCB 
alone, or another antihypertensive [Table 1]. The 
average ages of the patients in groups 1, 2, 3, and 4 
were 60.9 years, 59.7 years, 62.8 years, and 58.5 years, 
with a predominantly female distribution; however, 
the differences in age and gender were not statistically 
signifi cant [Table 1].

All groups had optimally controlled systolic blood 
pressures. The mean systolic blood pressure in the 
groups ranged 128.7-133.5 mmHg. There were no 
statistically signifi cant differences between these groups 
(P = 0.190). All groups had optimally controlled mean 
diastolic blood pressures ranging 80.0-82.3 mmHg. 
There were no statistically significant differences 
between these groups (P = 0.599). The average pulse 

Table 1: Baseline characteristics and demographics of the four study groups
Factors Group 1 diuretic

(N = 124)
Group 2 CCB

(N = 66)
Group 3 diuretic 
and CCB (N = 67)

Group 4 other
(N = 66)

Age (years), mean (SD) 60.9 (11.7) 59.7 (9.8) 62.8 (12.2) 58.5 (13.5)
Number of males, N (%) 35 (28) 17 (26) 24 (36) 19 (29)
Number of females, N (%) 89 (72) 49 (74) 43 (64) 47 (71)
SBP (mmHg), mean (SD) 128.7 (9.1) 129.3 (8.8) 133.5 (9.2) 130.7 (8.9)
DBP (mmHg), mean (SD) 81.5 (7.8) 80.8 (8.9) 80.0 (8.8) 82.3 (9.2)
Pulse (BPM), mean (SD) 75 (7) 72 (6) 77 (5) 71 (7)
BMI (kg/m2), mean (SD) 34.6 (5.7) 31.3 (6.4) 33.6 (4.8) 32.8 (5.4)
Smoking history, N (%) 53 (42.7) 27 (41) 30 (44.8) 28 (42.2)
MI or CAD, N (%) 13 (10.4) 8 (12.1) 8 (12) 10 (15.2)
TIA or CVA, N (%) 8 (6.5) 5 (7.6) 9 (13.4) 5 (7.6)
ASCVD, N (%) 20 (16.1) 15 (22.7) 14 (20.9) 16 (24.2)
PAD, N (%) 3 (2.4) 3 (4.5) 3 (4.4) 3 (4.5)
AAA, N (%) 0 (0) 2 (3.0) 0 (0) 3 (4.5)
Hypertensive retinopathy, N (%) 0 (0) 2 (3.0) 0 (0) 1 (1.5)
CKD, N (%) 12 (9.7) 7 (10.6) 11 (16.4) 5 (7.6)
Carotid artery stenosis, N (%) 1 (0.8) 2 (3.0) 1 (1.5) 1 (1.5)
Hyperlipidemia, N (%) 48 (38.7) 24 (36.3) 50 (74.6) 37 (56.0)
Diabetes, N (%) 32 (25.8) 16 (24.2) 31 (46.3) 30 (45.5)
SD = Standard deviation, SBP = Systolic blood pressure, DBP = Diastolic blood pressure, BPM = Beats per minute, BMI = Body mass index, MI = Myocardial 
infarction, CAD = Coronary artery disease, TIA = Transient ischemic attack, CVA = Cerebrovascular accident, ASCVD = Atherosclerotic cardiovascular disease, 
PAD = Peripheral artery disease, AAA = Ascending aortic aneurysm, CKD = Chronic kidney disease
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rates were well within the normal range of 71-77 per 
minute with no statistically significant difference 
[Table 1].

Obesity was a strong comorbid state. The average BMIs 
of the patients in groups 1-4 were 34.6 kg/m2, 31.3 kg/
m2, 33.6 kg/m2, and 32.8 kg/m2, respectively. All BMIs 
were comparable [Table 1].

Association with hyperlipidemia was higher in certain 
groups compared to others, for example, in Group 1 
compared to Group 3 (59.7% vs 38.7%, P = 0.005) [Table 3] 
and Group 3 compared to Group 2 (59.7% vs 36.4%, 
P = 0.007) [Table 5]. There was no signifi cant difference 

between the other groups. Type 2 diabetes was another 
comorbid condition with a prevalence of 25.8%, 24.2%, 
46.3%, and 45.5% in groups 1, 2, 3, and 4, respectively, 
which showed no statistically significant difference 
[Table 1].

The overall prevalence of atherosclerotic cardiovascular 
disease (ASCVD) in each group ranged 16.1-24.2% 
but the differences were not statistically significant 
[Figure 1]. The prevalence of associated target organ 
involvement in the form of MI or CAD, TIA or CVA, 
PAD, CKD, hypertensive retinopathy, carotid artery 
stenosis, and abdominal aortic aneurysm between the 

Table 3: Comparison of comorbid conditions 
and target organ involvement between groups 1 and 3
Comorbid 
condition (%)

Group 1: 
Diuretic
(N = 124)

Group 3: Diuretic 
and CCB
(N = 67)

P value

MI, N 6 (4.8) 3 (4.5) 1.000
CVA, N 7 (5.6) 6 (9.0) 0.384
TIA, N 1 (0.8) 4 (6.0) 0.052
CKD, N 12 (9.7) 11 (16.4) 0.243
HR, N 0 (0.0) 0 (0.0)
CAD, N 13 (10.5) 8 (11.9) 0.759
CS, N 1 (0.8) 1 (1.5) 1.000
AAA, N 0 (0.0) 0 (0.0)
PAD, N 3 (2.4) 3 (4.5) 0.687
HPL, N 48 (38.7) 40 (59.7) 0.005
ASCVD, N  20 (16.1) 14 (20.9) 0.411
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL = Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease

Table 2: Comparison of comorbid conditions 
and target organ involvement between groups 1 and 2
Comorbid 
condition (%)

Group 1: Diuretic
(N = 124)

Group 2: CCB
(N = 66)

P value

MI, N 6 (4.8) 1 (1.5) 0.425
CVA, N 7 (5.6) 5 (7.6) 0.755
TIA, N 1 (0.8) 2 (3.0) 0.277
CKD, N 12 (9.7) 7 (10.6) 0.839
HR, N 0 (0.0) 2 (3.0) 0.119
CAD, N 13 (10.5) 8 (12.1) 0.732
CS, N 1 (0.8) 2 (3.0) 0.242
AAA, N 0 (0.0) 2 (3.0) 0.119
PAD, n 3 (2.4) 3 (4.5) 0.423
HPL, n 48 (38.7) 24 (36.4) 0.751
ASCVD, n  20 (16.1) 15 (22.7) 0.264
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL = Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease

Table 4: Comparison of comorbid conditions 
and target organ involvement between groups 1 and 4
Comorbid 
condition (%)

Group 1: 
Diuretic
(N = 124)

Group 4: All other 
BP medications 

(N = 66)

P value

MI, N 6 (4.8) 3 (4.5) 1.000
CVA, N 7 (5.6) 4 (6.1) 1.000
TIA, N 1 (0.8) 1 (1.5) 1.000
CKD, N 12 (9.7) 5 (7.6) 0.629
HR, N 0 (0.0) 1 (1.5) 0.347
CAD, N 13 (10.5) 10 (15.2) 0.348
CS, N 1 (0.8) 1 (1.5) 1.000
AAA, N 0 (0.0) 3 (4.5) 0.041
PAD, N 3 (2.4) 3 (4.5) 0.423
HPL, N 48 (38.7) 37 (56.1) 0.022
ASCVD, N  20 (16.1) 16 (24.2) 0.174
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL = Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease

Table 5: Comparison of comorbid conditions 
and target organ involvement between groups 2 and 3
Comorbid 
condition (%)

Group 2: CCB
(N = 66)

Group 3: Diuretic 
and CCB
(N = 67)

P value

MI, N 1 (1.5) 3 (4.5) 0.619
CVA, N 5 (7.6) 6 (9.0) 0.773
TIA, N 2 (3.0) 4 (6.0) 0.680
CKD, N 7 (10.6) 11 (16.4) 0.327
HR, N 2 (3.0) 0 (0.0) 0.244
CAD, N 8 (12.1) 8 (11.9) 0.974
CS, N 2 (3.0) 1 (1.5) 0.619
AAA, N 2 (3.0) 0 (0.0) 0.244
PAD, N 3 (4.5) 3 (4.5) 1.000
HPL, N 24 (36.4) 40 (59.7) 0.007
ASCVD, N  15 (22.7) 14 (20.9) 0.798
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL = Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease
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four groups showed no statistically signifi cant difference 
between the groups [Tables 2-7, Figure 2].

Discussion
Our study revealed two major observations. First, 
hypertension was optimally managed in adult 
African-American patients with either a thiazide-type 
diuretic, a CCB, a combination of both agents, or with 
other nondiuretic and non-CCB agents. Second, the 
prevalence of end-organ involvement and comorbid 
conditions in the adult African-American patients 
were not signifi cantly different between the patients 
treated with a thiazide-type diuretic, a CCB, or other 
antihypertensive agents.

The ALLHAT trial[9] showed that thiazide-type diuretics 
are more effective in improving cerebrovascular 
outcome, heart failure, and combined cardiovascular 
outcomes as compared to an ACE-I in both diabetic and 
nondiabetic African-American patients; nonetheless, our 
fi ndings show that optimum control of blood pressure 
was associated with comparable prevalence of end-organ 
involvement and comorbid conditions in the adult 
African-American patients who were treated with either 
a thiazide-type diuretic, a CCB, both a thiazide and a 
CCB, or other antihypertensive agents.

Our findings further suggest that although the 
thiazide-type diuretics and CCBs are very effective 
in the management of hypertension in the African-
American patients, the other antihypertensive agents, 
which fall into the category of nondiuretic and non-
CCB agents, are equally effective in the optimal 
control of blood pressure and show no difference 
in the prevalence of comorbid ASCVD. This raises a 
fundamental question: Is it the optimal control of the 
blood pressure that determines the cardiovascular 
event outcome irrespective of the antihypertensive 

Figure 1: Prevalence of ASCVD in all groups

Figure 2: Frequency of comorbid conditions in all groups

Table 6: Comparison of comorbid conditions 
and target organ involvement between groups 2 and 4
Comorbid 
condition (%)

Group 2: 
CCB

(N = 66)

Group 4: All other 
BP medications 

(N = 66)

P value

MI, N 1 (1.5) 3 (4.5) 0.619
CVA, N 5 (7.6) 4 (6.1) 1.000
TIA, N 2 (3.0) 1 (1.5) 1.000
CKD, N 7 (10.6) 5 (7.6) 0.545
HR, N 2 (3.0) 1 (1.5) 1.000
CAD, N 8 (12.1) 10 (15.2) 0.612
CS, N 2 (3.0) 1 (1.5) 1.000
AAA, N 2 (3.0) 3 (4.5) 1.000
PAD, N 3 (4.5) 3 (4.5) 1.000
HPL, N 24 (36.4) 37 (56.1) 0.023
ASCVD, N  15 (22.7) 16 (24.2) 0.837
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL = Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease

Table 7: Comparison of comorbid conditions 
and target organ involvement between groups 3 and 4
Comorbid 
condition (%)

Group 3: 
Diuretic and 
CCB (N = 67)

Group 4: All other 
BP medications 

(N = 66)

P value

MI, N 3 (4.5) 3 (4.5) 0.985
CVA, N 6 (9.0) 4 (6.1) 0.744
TIA, N 4 (6.0) 1 (1.5) 0.365
CKD, N 11 (16.4) 5 (7.6) 0.117
HR, N 0 (0.0) 1 (1.5) 0.496
CAD, N 8 (11.9) 10 (15.2) 0.588
CS, N 1 (1.5) 1 (1.5) 1.000
AAA, N 0 (0.0) 3 (4.5) 0.119
PAD, N 3 (4.5) 3 (4.5) 1.000
HPL, N 40 (59.7) 37 (56.1) 0.671
ASCVD, N 14 (20.9) 16 (24.2) 0.644
MI = Myocardial infarction, CVA = Cerebrovascular accident, TIA = Transient 
ischemic attack, CKD = Chronic kidney disease, HR = Hypertensive 
retinopathy, CAD = Coronary artery disease, CS = Carotid stenosis, 
AAA = Abdominal aortic aneurysm, PAD = Peripheral arterial disease, 
HPL= Hyperlipidemia, ASCVD = Atherosclerotic cardiovascular disease
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agent, or is there a superiority of one specific class of 
antihypertensive agent over the other? Verdecchia 
et al. performed a meta-analysis of 28 randomized 
controlled trials where blood pressure-dependent and 
blood pressure-independent effects of ACE-I and CCB 
were studied in context of the prevention of coronary 
heart disease and stroke.[12] The trials compared ACE-I 
to diuretics, beta-blockers, and placebo. They also 
CCB with diuretics, beta-blockers, and placebo. The 
study found that the risk of coronary heart disease 
was decreased by blood pressure reduction and the 
use of ACE-I. Similarly, blood pressure reduction and 
the use of CCB independently reduced the incidence 
of stroke. The findings of this meta-analysis confirm 
that blood pressure lowering is fundamental for the 
prevention of coronary heart disease and stroke, 
irrespective of the antihypertensive agent or agents.

The effects of different blood pressure agents have 
been studied exclusively in the African-American 
population because of the prevalence of earlier and 
more severe hypertension, which is known to be higher 
in this population. The consequences of earlier and 
more severe hypertension include higher risk of stroke, 
kidney disease, and heart disease.[13] Although many 
people may require combination therapy, monotherapy 
is often tried with one of the recommended thiazides 
or CCB agents initially. The JNC-8 guidelines do not 
recommend one over the other, but the Jackson Heart 
study by Harman et al. showed that African-American 
adults with hypertension had better blood pressure 
control on thiazide diuretic monotherapy compared to 
those on CCB monotherapy.[14]

Decreasing end-organ damage with blood pressure 
control has been the target of studies for many years. 
As for the CCB, Bakris et al. looked at African-American 
patients on CCB (sustained-release verapamil) against 
beta-blockers (atenolol) and examined the different 
effects on proteinuria and the progression of diabetic 
neuropathy. The study enrolled 34 patients who had 
a 5-year history of hypertension and diabetes, serum 
creatinine of more than 1.4 mg/dL, and proteinuria 
of greater than 1500 mg/day, and the researchers 
concluded that CCB slowed the rate of decline in 
creatinine clearance and induced a greater reduction 
in proteinuria compared with the atenolol group 
(−1.7 ± 0.9 mL/min vs −3.7 ± 1.4 mL/min per year per 
1.73 m2, P < 0.01).[15] In another study by Pendergast et al. 
focusing on CCB, the effects of blood pressure control 
on diastolic dysfunction progression were looked at in 
a retrospective cohort study of 96 African-American 
adults with hypertension and diastolic dysfunction. 
The main outcome measured was a change in the 
diastolic function in comparison to time and medication 
classifi cation. They found that CCBs were protective 

against the progression of diastolic heart failure 
[odds ratio (OR) for CCB users vs nonusers 0.28, 95% 
confi dence interval (CI), 0.09-0.90, P < 0.05]. Hall et al. 
looked into the efficacy, safety, and tolerability of 
three different dihydropyridine CCBs: Amlodipine 
besylate, nifedipine coat-core (CC), and nifedipine 
gastrointestinal therapeutic system (GITS) in 192 
African-American patients with hypertension across 
10 study centers. Patients were randomized to 
monotherapy with amlodipine besylate, nifedipine 
CC, and nifedipine GITS, and blood pressures were 
monitored for 8 weeks with the primary end point of 
average reduction in 24-h ambulatory diastolic blood 
pressure. Secondary end points were 24-h ambulatory 
systolic blood pressure control, office systolic and 
diastolic blood pressure reduction, and the safety and 
tolerability of the drugs. They found that all three drugs 
were equivalent in African-American patients with 
stage 1 and 2 hypertension.[16]

Other focused studies looked at the management of 
African-American patients and hypertension control 
with ACE-I. In a small study by Guasch et al., 31 
African-American patients with non-insulin–dependent 
diabetes mellitus and nephropathy (urine protein > 500 
mg/day or = 500 mg/day) were studied for the effects 
of dihydropyridine CCB (isradipine) versus an ACE-I 
(captopril) on proteinuria. They found that the ACE-I 
group reduced proteinuria in the patients and the CCB 
group increased proteinuria in 6 months.[17] Agodoa 
et al. also conducted a randomized, double-blind trial 
looking at the incidence of end-stage renal disease 
(ESRD) due to hypertension and optimal strategies 
for blood pressure control in African-American 
patients aged 18-70 years with an ACE-I (ramipril), a 
dihydropyridine CCB (amlodipine), and a beta-blocker 
(metoprolol). The primary outcome was the rate of 
change in glomerular fi ltration rate (GFR) and the 
secondary outcome was a reduction in GFR, ESRD, 
or death. The ramipril group had a 36% slower mean 
decline in GFR over 3 years (P = 0.006) and a 48% 
reduced risk of clinical end points compared to the 
amlodipine group (95% CI, 20-66%). There was no 
difference in the mean GFR decline between groups 
(P = 0.38). They concluded that ramipril was superior 
to amlodipine in slowing renal disease progression 
in patients with hypertensive renal disease and 
proteinuria.[18]

The effects of ARB in the management of hypertension 
in African-American patients have not been well 
studied, hence regarded as less validated. One study 
showed that African-American patients had lower 
plasma renin activity levels compared to white patients 
(0.92 ng/mL/h vs 1.26 ng/mL/h, respectively, P < 0.05), 
which may explain a possible decreased effectiveness 
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of the ARB agents in African-American patients with 
hypertension.[19]

The greatest strength of our study was the exclusion 
criteria, which helped us select only African-American 
patients with an established diagnosis of hypertension 
that required one or more modes of antihypertensive 
therapy. All patients had more than one office 
visit, which helped us to identify the effects of 
antihypertensive therapy over a period of time. There 
are some limitations to our analysis, such as the fact 
that our study does not take into account patients 
who may have missed, changed, or skipped their 
medications. Patients may not have taken their blood 
pressure medications prior to appearing for the doctor’s 
appointment, thus leading to variable blood pressure 
readings.

Future studies could include further subanalysis on 
patients taking equal doses of the antihypertensive 
medications with more frequent blood pressure 
checks. A prospective study with the ability to measure 
multiple blood pressure readings and medication 
compliance would be informative and vital to further 
research.

Conclusion
We conclude that in the adult African-American 
patients in our study, hypertension was optimally 
and equally well managed with either a thiazide-type 
diuretic, a CCB, or with other nondiuretic and non-CCB 
antihypertensive agents. Similarly, the prevalence of 
end-organ involvement and of comorbid conditions in 
adult African-American patients were not signifi cantly 
different between the patients who were treated with 
a thiazide-type diuretic, with CCB, and with any other 
antihypertensive agent.
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