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Abstract. – OBJECTIVE: A significant glob-
al health issue that affects 25.5% of Saudi people 
is hypertension (HTN). According to internation-
al recommendations, most HTN patients require 
more than one therapy to reach their blood pres-
sure targets (BP). Therefore, it would be prefera-
ble to utilize two medications from distinct classes 
separately or in a predetermined combination. Ac-
cording to recent studies, a single-pill combination 
(SPC) may be more efficient. This study evaluated 
the safety and tolerability of Amlodipine/Valsartan 
(Aml/Val) SPC in Saudi hypertensive patients, as 
well as the effectiveness of the medication.  

PATIENTS AND METHODS: Observational re-
search was done prospectively at the King Fahad 
Armed Forces Hospital in Jeddah, Saudi Arabia. 
The effectiveness of the treatment and the per-
centage of 159 hypertensive patients who achieved 
the target blood pressure values (140/90; 130/80 
mmHg) among those with diabetes mellitus (DM), 
chronic kidney disease (CKD), other cardiovascu-
lar disorders, and responders were assessed from 
the beginning to the endpoint (week 23).

RESULTS: According to the results, taking 
Aml/Val SPC significantly lowered all patients’ 
baseline systolic and diastolic blood pressure 
readings by -17.97 and 8.58 mmHg, respectively. 
43.4% of patients successfully met their BP ther-
apeutic objectives by bringing their blood pres-
sure levels back to normal, including 51.4% of 
patients under 65, 39.3% of patients with chron-
ic kidney disease, and 26.2% of diabetic pa-
tients. Aml/Val 10/160 mg significantly lowers 
SBP, more than Aml/Val 5/160 mg (-13.32% vs. 
-9.00%, p<0.050). Vertigo (6.30%), respiratory 
tract infections (4.0%), and ankle edema (2.50%) 
were the most frequent adverse events.

CONCLUSIONS: Aml/Val SPC therapy effec-
tively lowered BP and had few side effects while 
being well-tolerated in people with hyperten-
sion.
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Introduction

A significant issue for global health is hyperten-
sion (HTN), whose prevalence is expected to rise 
from 972 million in 2000 to 1.56 billion by 20251. 
Functional, structural, and vascular problems as-
sociated with HTN harm the heart, vasculature, 
brain, kidneys, and other body organs and cause 
early morbidity and mortality2. HTN was respon-
sible for 13.5% of all premature deaths (about 7.6 
million), 54% of strokes, and 47% of ischemic heart 
diseases3. For many Saudis, hypertension in Saudi 
Arabia (SA) has become a growing health con-
cern, necessitating early testing and early detec-
tion through screening services4. According to the 
Saudi National Health Survey from 2013, 78.9% 
of individuals with high blood pressure (BP) kept 
track of the drugs they took. Nearly 45% of patients 
on HTN medicines had their blood pressure under 
control. However, out of all hypertensive people, 
57.8% were not diagnosed, 20.2% had treatment 
but it wasn’t controlled, 16.6% had treatment, but it 
was controlled, and 5.4% had no treatment5.
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Cardiovascular problems and organ dam-
age are avoided when blood pressure is lowered 
with antihypertensive medications (CVDs). An-
tihypertensive medication has been available for 
many years thanks to the discovery of numerous 
pharmacological classes. First-line antihyperten-
sive medications include angiotensin-convert-
ing enzyme inhibitors (ACEIs), calcium channel 
blockers (CCBs), angiotensin receptor blockers 
(ARBs), beta-blockers (BBs), and thiazide diuret-
ic therapy. These drugs are particularly effective 
in lowering blood pressure and preventing CVD6.

Although CCBs were first used in coronary 
heart disease (CHD) more than thirty-five years 
ago, their effectiveness with HTN quickly made 
them the norm. The initial symptoms of HTN 
were accompanied by angina, peripheral vascu-
lar disease, and specific arrhythmias7. Amlodip-
ine (Aml) is a long-acting lipophilic generation 
dihydropyridine (DHP) CCB. It reduces vascular 
resistance by preventing calcium from entering 
smooth muscle cells, cardiomyocytes, and blood 
vessels8. First-line ARBs for treating hyperten-
sion are effective and well-tolerated, although 
they frequently need to be combined with other 
drugs to achieve the objectives9. The Valsartan 
Long-Term Use Evaluation (VALUE) demon-
strated that valsartan (Val) medication is more 
effective compared with Aml at reducing cardiac 
endpoints in patients with high risks of hyperten-
sion10. 

According to international recommendations, 
most hypertension patients need more than one 
drug to get their blood pressure target. There-
fore, combining two separate groups of free or 
fixed medications is preferable11. The majority of 
guidelines encourage the use of single-pill combi-
nations (SPC)9,12. Combining CCBs and ARBs is 
one of the selected options. Patients who use oth-
er antihypertensive medications in monotherapy 
may find Aml/Val SPC more effective13,14.

As a result, this research sought to assess the 
effectiveness of Aml/Val SPC as an antihyper-
tensive treatment in Saudi patients complaining 
of essential hypertension as well, as the safety and 
tolerability of the medication.	

Patients and Methods

Study Design
This non-interventional, prospective, obser-

vational research aims to investigate how a drug 
functions in a real-world setting. 

Setting
The King Fahad Armed Forces Hospital 

(KFAFH) in Jeddah, Saudi Arabia, hosted the 
current study from 2018 to 2019 (238 weeks). Pa-
tients’ consent was taken at hospital admission to 
use their data with complete confidentiality. The 
study protocol was designed following the Decla-
ration of Helsinki and approved by KFAFH Re-
searchers Ethics Committee (REC# 262).

Inclusion Criteria
A single pill containing the antihypertensive 

medications Amlodipine 5/10 mg and Valsartan 
160 mg once time daily was provided to Saudi 
female and male adults >18 years who had hyper-
tension. Patients with uncontrolled hypertension 
and albuminuria (urinary albumin: creatinine ra-
tio (UA/CR) > 3.5 mg/ mmol), as well as those 
with diabetes mellitus (DM), other cardiovascu-
lar diseases (CVDs), and chronic kidney disorders 
(CKD), were also included.

Exclusion Criteria 
Patients under 18, non-Saudis, and females 

who were pregnant, planning a pregnancy, or 
nursing were ineligible for the study. Patients 
were also disqualified if they had a history of 
Aml/Val or any of the formulation’s excipients 
hypersensitivity. Patients whose Aml/Val dosage 
increased or who received another antihyperten-
sive drug (apart from thiazide diuretic) during the 
trial were excluded.

Patients’ Data
All pertinent patient information was gathered 

and documented from patient files and digital 
information systems, including demographic in-
formation (such as age and gender). In addition, 
systolic (SBP) and diastolic (DBP) blood pressure, 
hypertension stage (stage 1 or stage 2), associated 
comorbidity (DM, CKD, other CVD as coronary 
artery diseases, and heart failure), biochemical 
analysis, use of other antihypertensive medica-
tions (BB, ARBs, ACEs, CCBs, diuretics), dosing 
regimen, sampling time, and side effects are all 
taken into consideration (vertigo, ankle edema, 
respiratory tract infections).

Dosing Regimen of Exforge
After that, the patient was prescribed single-pill 

combination medication (Aml/Val SPC) at doses 
of either 10/160 or 5/160 mg once daily. After that, 
the doctors decided to up or down the dosage, add 
or not add another antihypertensive drug. 
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Study Population 
One hundred fifty-nine hypertension indi-

viduals who received Aml/Val SPC 5/160 or 
10/160 mg treatments were involved in the study. 
Throughout the entire observation period, every 
patient visited the doctor three times. 

Study Procedures
At least three exams were performed at the 

baseline, fourth, thirteenth, and study endpoint 
weeks. Detailed data from all these exams were 
documented. There was no washout period avail-
able to generate baseline blood pressure values 
in the recruited patients, so the dose of Aml/Val 
SPC 5/160mg and 10/160mg as recommended by 
the treating physician was reported at baseline. 
Therefore, baseline blood pressure readings are 
those taken at the first visit, and in many patients, 
they reflect the level of blood pressure that was 
reached while taking previous antihypertensive 
medication. At the fourth- and thirteenth weeks 
visits, the investigators were also questioned for 
medication compliance. 

Effectiveness Assessments

Antihypertensive efficacy
SBP and DBP change from the beginning of 

the study until its conclusion (the 23rd week) were 
noted. In addition, the percentage of patients get-
ting therapeutic BP goals (140/90; 130/80 mmHg 
in patients with DM and CKD) and BP response 
[SBP 140 mmHg (130 mmHg for patients with 
diabetes and chronic kidney disease) or a reduc-
tion of 20 mmHg; DBP 90 mmHg (80 mmHg for 
patients with DM and CKD) or a reduction of 10 
mmHg] SBP and DBP changes in patients sub-
groups (including age 65 years and older, gender, 
DM, CKD, stages of hypertension 1 and 2) from 
baseline to week 23 were noted.

Control and response rate
The percentage of patients who were re-

sponders and reached target BP (140/90 mmHg 
for non-diabetics or 130/80 mmHg for DM and 
CKD). A reduction of 20 mmHg, DBP of 90 
mmHg (80 mmHg for patients with DM and 
CKD), or a reduction of 10 mmHg) was achieved 
by a significant number of the patients who re-
sponded. With the aid of spot urine albumin 
creatinine ratio (UA/CR), the anti-albumin urea 
impact of amlodipine and valsartan SPC was 
shown in CKD patients. 

Safety Assessment

Safety evaluation of drug side effects
The incidence of ankle edema, vertigo, and 

respiratory tract infections with and without a 
causal relationship to the utilization of Aml/Val 
together was examined to assess safety.

Safety and tolerability assessments 
of included laboratory evaluations

The following routine blood tests were per-
formed for hypertension patients in a clinic fol-
lowing the hospital protocol and based upon JNC 
8 protocol irrespective to suspected relation to 
study medication. Safety and tolerability eval-
uation in the form of Mean/Median alteration 
from baseline to endpoint, including the follow-
ing tests: Blood urea nitrogen (reference range: 
7-24 mg/dL), sodium (reference range: 135-145 
mmol/L), vitamin D (reference range: >30 ng/
ml), calcium (reference range: 2.2-2.7 mmol/L), 
albumin (reference range: 37-50 g/L), hemoglobin 
(reference range: 14-18 g/dL), and potassium (ref-
erence range: 3.5-5.0 mmol/L).

Statistical Analysis 
The data entry was done on an Excel docu-

ment. Before performing any statistical analyses, 
the data was cleansed. The IBM Statistical Pack-
age for the Social Sciences (SPSS) Statistics for 
Windows, version 23 (IBM Corp., Armonk, NY, 
USA), was used to analyze the data, which were 
shown as number (%) or mean +/- standard de-
viation (SD) as necessary. The Shapiro-Wilk test 
was employed to assess the normality of the data 
distribution. In addition, the paired t-test, Person 
Chi-square test, and Mann-Whitney test were 
used as necessary for inferential statistics (i.e., 
testing for significance). If the p-values were < 
0.05, the findings were deemed statistically sig-
nificant.

Results

The patients’ ages ranged from 33 to 90, with 
a mean age of 56.05. Most patients (78.0%) and 
males (75.5%) belonged to the 65+ age group. DM 
(38.4%), CKD (35.2%), and other CVDs (such as 
atherosclerosis, infarction, myocardial ischemia, 
and coronary artery disorders) (8.8%) were asso-
ciated with comorbidities. Stage 2 was more com-
mon than stage 1 in the hypertensive stage (89.9% 
vs. 10.1%). Aml/Val 10/160 mg was the strength 
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that most of the patients utilized (59.1% vs. 40.9%). 
Diuretics (59.1%), ACEI (44.7%), CCBs (55.3%), 
ARBs (40.9%), and BBs (28.3%) were the previous 
hypertension treatments used (Table I).

Tables II and III provide an overview of the 
variations in SBP and DBP (pre-Aml/Val SPC 
therapy baseline - post-treatment). The changes in 
SBP and DBP were respectively -17.97±14.19 and 
-8.58±12.47 mmHg for all subjects. Patients who 
used Aml/Val 10/160 mg had considerably lower 
SBP changes than those who used Aml/Val 5/160 
mg (-20.98±13.26 against -13.60±14.46, p=0.050); 
patients with CKD had significantly lower chang-
es than those without CKD (-22.71±12.78 com-
pared to -15.39±14.32, p=0.050) (Table II). 

When comparing DM patients to non-DM pa-
tients, non-CKD patients to CKD patients, stage 2 
hypertension patients to stage 1 hypertensive patient, 
and DM patients to non-DM patients, the change in 
DBP were considerably reduced 11.70±14.50 against 
-6.63±10.64, p=0.050) (Table III).

Table IV displays the average blood pressure 
readings for all patients at the baseline, fourth, 
thirteenth, and twenty-third weeks of the study, 
and at baseline, two months prior to the start of 
Aml/Val SPC administration, and one month pri-
or. The information showed that both SBP and 
DBP decreased over time.

Table I. Demographics and clinical data of all participants
(n=159). 

Characteristics	 Value
	
Age (years)	 56.05±11.14 
Age groups
    < 65 years	 124 (78.0%)
    ≥ 65 years	 35 (22.0%)
Gender
    Male	 120 (75.5%)
    Female	 39 (24.5%)
Comorbidity 
    Diabetes mellitus 	 61 (38.4%)
    Chronic renal diseases	 56 (35.2%)
    Other cardiovascular disorders 	 14 (8.8%)
Hypertensive stage
    Stage 1	 16 (10.1%)
    Stage 2	 143 (89.9%)
Dosing regimen
    Aml/Val 5/160 mg	 65 (40.9%)
    Aml/Val 10/160 mg	 94 (59.1%)
Previous antihypertensive therapy 
    Diuretics	 94 (59.1%)
    Calcium channel blockers (CCBs)	 88 (55.3%)
    Angiotensin converting enzyme 	 71 (44.7%)
        inhibitors (ACEI) 
    Angiotensin II receptors blockers	 65 (40.9%)
        (ARBs)
    Beta blockers (BBs)	 45 (28.3%)

Table II. Changes in systolic blood pressure (SBP) before and after Aml/Val SPC usage.

Variable	 SBP	 SBP	 Changes	 % of	 Significance
	   before 	   after 	   SBP	   Change	
	
Patients (n=159)	 154.87±12.47	 136.90±11.74	 -17.97±14.19	 -11.22%	
Age groups				  
    < 65 years (n=124)	 155.45±12.17	 136.75±11.35	 -18.70±14.07	 -12.03%	 0.221
    ≥ 65 years (n=35)	 152.82±13.46	 137.45±13.17	 -15.37±14.54	 -10.01%	
Gender				  
    Male (n= 120)	 152.85±11.44	 135.10±10.82	 -17.75±14.82	 -11.61%	 0.744
    Female (n= 39)	 161.07±13.60	 142.46±12.81	 -18.61±12.20	 -11.55%	
Dosing regimen
    Aml/Val 5/160 mg (n=65)	 151.07±10.05	 137.46±11.35	 -13.60±14.46	 -9.00%	 0.050*
    Aml/Val 10/160 mg (n=94)	 157.50±13.33	 136.52±12.05	 -20.98±13.26	 -13.32%	
Diabetic mellitus				  
    Yes (n=61)	 152.58±11.49	 136.66±12.05	 -15.92±16.45	 -10.43%	 0.151
    No (n=98)	 156.30±12.90	 137.06±11.60	 -19.24±12.51	 -12.31%	
Chronic renal diseases
    Yes (n=61)	 159.60±12.87	 136.89±12.02	 -22.71±12.78	 -14.22%	 0.050*
    No (n=98)	 152.30±11.52	 136.91±11.64	 -15.39±14.32	 -10.11%	
Cardiovascular disorders
    Yes (n=14)	 158.14±10.58	 140.57±12.96	 - 17.57±6.93	 -11.11%	 0.914
    No (n=145)	 154.55±12.63	 136.55±11.60	 -18.00±14.72	 -11.65%	
Hypertensive stage
    Stage 1 (n=16)	 152.58±15.16	 136.98±11.65	 -15.60±16.55	 -10.22%	 0.484
    Stage 2 (n=143)	 155.13±12.17	 136.90±11.79	 -18.23±13.95	 -11.75%	
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Patients in the age groupings of <65 years and 
≥65 years had insignificant differences in either 
SBP or DBP at baseline and three times (Figure 1).

The proportion of patients who achieved 
either SBP, DBP or both DBP and SBP goals 
(<140/90 mmHg, and/or <130/80 mmHg for DM 
and CKD) in all patients were (36.5%, 73.0%, 
33.3%), in patients with CVDs (14.3%, 71.4%, 
4.3%), DM (16.4%, 57.4%, 11.5%), CKDs 
(30.4%, 76.8%, 28.6%), hypertensive (stage 1) 
(37.5%, 62.5%, 31.2%) and hypertensive (stage 
2) (36.4%, 74.1%, 33.6%), age subgroups <65 
years (33.9%, 71.0%, 29.8%), age ≥ 65 years 
(45.7%, 80.0%, 45.7%), male (41.7%, 71.7%, 
37.5%), female (20.5%, 76.9%, 20.5%), Aml/
Val SPC 5/160 mg (34.0%, 72.3%, 36.9%) and 
Aml/Val SPC 5/160 mg (40.0%, 73.4%, 30.9%) 
(Table V). 

The proportion of cases who get either SBP 
(≥20 mmHg), DBP (≥10 mmHg), or both SBP 
and DBP targets in all patients were (39.0%, 
40.9%, 18.2%), in patients with CVDs (42.9%, 
35.7%, 28.6%), DM (36.1%, 42.6%, 21.3%), CKDs 
(51.8%, 33.9%, 17.9%), hypertensive (stage 1) 
(31.2%, 56.2%, 18.8%) and hypertensive (stage 2) 
(39.9%, 39.2%, 18.2%), age subgroups <65 years 

(41.1%, 41.9%, 18.5%), age ≥ 65 years (31.4%, 
37.1%, 17.1%), male (40.8%, 43.3%, 21.7%), female 
(33.3%, 33.3%, 7.7%), Aml/Val SPC 5/160mg 
(30.8%, 49.2%, 16.9%) and Aml/Val SPC 5/160 
mg (44.7%, 35.1%, 19.1%) (Table VI).

In all patients who followed Aml/Val SPC side 
effects were vertigo (6.3%) followed by respirato-
ry tract infections (4.4%) and ankle edema (2.5%) 
(Figure 2).

There were insignificant changes between 
Post- and Pre-Aml/Val SPC usage of serum val-
ues of creatinine, blood urea nitrogen, albumin, 
and potassium (Table VII).

Table III. Changes in diastolic blood pressure (DBP) before and after Aml/Val SPC administration.

Variable	 DBP	 DBP	 Changes	 % of	 Significance
	   before 	   after 	   DBP	   Change	
	
Patients (n=159)	 87.30±13.23	 78.72±9.94	 -8.58±12.47	 -9.83%	 -	
Age groups				  
    < 65 years (n=124)	 88.24±13.90	 79.23±10.34	 -9.01±13.11	 -10.21%	 0.667
    ≥ 65 years (n=35)	 83.96±10.00	 76.90±8.29	 -7.06±9.86	 -8.41%	
Gender				  
    Male (n= 120)	 87.98±13.08	 78.92±9.77	 -9.06±12.92	 -10.30%	 0.394
    Female (n= 39)	 85.18±13.66	 78.08±10.56	 -7.09±10.99	 -8.32%	
Dosing regimen
    Aml/Val 5/160 mg (n=65)	 90.33±14.60	 79.62±8.32	 -10.72±13.86	 -11.87%	 0.722
    Aml/Val 10/160 mg (n=94)	 85.19±11.83	 78.09±10.93	 -7.10±11.25	 -8.33%	
Diabetic mellitus				  
    Yes (n=61)	 91.31±15.28	 79.60±7.45	 - 11.70±14.50	 -12.81%	 0.050*
    No (n=98)	 84.80±11.15	 78.17±11.22	 - 6.63±10.64	 -7.82%	
Chronic renal diseases
    Yes (n=61)	 83.42±11.45	 78.16±11.97	 - 5.26±11.38	 -6.31%	 0.050*
    No (n=98)	 89.40±13.71	 79.02±8.70	 -10.38±12.72	 -11.61%	
Cardiovascular disorders
    Yes (n=14)	 86.90±11.89	 78.69±10.78	 - 8.21±8.98	 -9.45%	 0.909
    No (n=145)	 87.33±13.39	 78.72±9.90	 - 8.61±12.78	 -9.86%
Hypertensive stage
    Stage 1 (n=16)	 86.24±11.44	 78.55±9.57	 -7.69±11.69	 -8.92%	 0.050*
    Stage 2 (n=143)	 96.68±22.38	 80.19±13.13	 -16.51±16.41	 -17.08%

Table IV. Systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) among patients at six time points of study.

Time	 SBP	 DBP
	
2 months before	 151.14±12.56	 85.64±11.12
Month before	 154.14±17.61	 85.29±14.61
Baseline	 155.59±15.82	 88.69±20.28
4th week	 134.27±12.71	 74.10±9.90
13th week	 135.19±12.95	 76.87±7.03
23rd week	 127.20±15.29	 76.65±10.04
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In 56 patients with CKDs, the urinary albu-
min/creatinine ratio (UA/CR) and hemoglobin 
levels were estimated. Kidney impairment re-
sulted in a defect in the UA/CR due to a defect 
in glomerular filtration and a defect in the he-
moglobin level due to a defect in the level of the 
erythropoietin hormone that is secreted by the 
kidney. UA/CR levels significantly decreased 
in Post-Aml/Val SPC administration com-
pared to Pre- Aml/Val SPC usage (4.32±1.94 
against 5.23±1.68 mg/mol, p=0.050). Howev-
er, hemoglobin levels between Post- and Pre-

Aml/Val SPC consumption did not differ sig-
nificantly (13.98±1.68 vs. 13.79±1.53 g/dl, p = 
0.224) (Figure 3).

In 103 patients without CKDs, serum calcium 
and vitamin D levels were assessed. Compared to 
when Aml/Val SPC was not used, the serum vita-
min D level was considerably higher (57.36±19.98 
vs. 44.69±14.16 nmol/L, p=0.050). However, be-
tween the use of Post-Aml/Val SPC and Pre-Aml/
Val SPC, there were minor changes in serum cal-
cium (2.64±0.50 vs. 2.79±2.60 mmol/L, p=0.551) 
(Figure 4). 

Figure 1. Systolic blood pressure (SBP) and 
diastolic blood pressure (DBP) among age sub-
groups of patients at four-time points of study.

Table V. Proportion of patients achieved blood pressure goal (<140/90 mmHg, and / or <130/80 mmHg for DM & CKD) based 
upon associated comorbidity, demographic characteristics, and dose of Aml/Val SPC.

CVD: cardiovascular diseases; DM: diabetes mellitus; CKD: chronic kidney diseases; HTN: hypertension.

Response	 SBP 	 DBP	                           Both SBP and DBP	

All participants (n=159)	 36.5%	 73.0%	 33.3%
CVD (n=14)                              	 14.3%	 71.4%	 4.3%
DM (n=61)	 16.4%	 57.4%	 11.5%
CKD (n=56)	 30.4%	 76.8%	 28.6%
HTN stage 1 (n=16)	 37.5%	 62.5%	 31.2%
HTN stage 2 (n=143)	 36.4%	 74.1%	 33.6%
< 65 years (n=124)	 33.9%	 71.0%	 29.8%
≥ 65 years (n=35)	 45.7%	 80.0%	 45.7%
Male (n=120)	 41.7%	 71.7%	 37.5%
Female (n=39)	 20.5%	 76.9%	 20.5%
Aml/Val 5/160 mg (n=65)	 34.0%	 72.3%	 36.9%
Aml/Val 10/160 mg (n=94)	  40.0%	 73.4%	 30.9%
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Table VI. Proportion of patients’ response by reduction of SBP to ≥20 and/ or DBP to ≥ 10 mmHg based upon associated 
comorbidity, demographic characteristic, and dose of Aml/Val SPC.

CVD: cardiovascular diseases; DM: diabetes mellitus; CKD: chronic kidney diseases; HTN: hypertension.

Response	 SBP 	 DBP	 Both SBP
	 (≥ 20 mmHg)	 (≥ 10 mmHg)	 and DBP

All participants (n=159)	 39.0%	 40.9%	 18.2%
CVD (n=14)                              	 42.9%	 35.7%	 28.6%
DM (n=61)	 36.1%	 42.6%	 21.3%
CKD (n=56)	 51.8%	 33.9%	 17.9%
HTN stage 1 (n=16)	 31.2%	 56.2%	 18.8%
HTN stage 2 (n=143)	 39.9%	 39.2%	 18.2%
< 65 years (n=124)	 41.1%	 41.9%	 18.5%
≥ 65 years (n=35)	 31.4%	 37.1%	 17.1%
Male (n=120)	 40.8%	 43.3%	 21.7%
Female (n=39)	 33.3%	 33.3%	 7.7%
Aml/Val 5/160 mg (n=65)	 30.8%	 49.2%	 16.9%
Aml/Val 10/160 mg (n=94)	 44.7%	 35.1%	 19.1%
Aml/Val 10/160 mg (n=94)	  40.0%	 73.4%	 30.9%

Figure 2. Side effects after Aml/Val SPC in-
take in all patients (n=159).

Table VII. Measured laboratory parameters pre and post Val/Amlo SPC usage (n=159).

Variable	 Reference range	 Pre- usage	 Post- usage	 Significance
	
Creatinine (umol/L)	 50-98	 80.86±18.58	 78.57±15.57	 0.062
BUN (mmol/L)	 2.1-6.4	 5.29±1.41	 5.41±1.67	 0.334
Albumin (g/L)	 37-50	 43.58±3.26	 43.44±4.08	 0.687
Potassium (mmol/L)	 3.5-5.1	 4.15±0.72	 4.29±1.01	 0.107



S.I. Alluhabi, H.M. Alkreathy, T.S. Alharthi, F. Alqarni, M.N. Alama, et al

780

Discussion

Hypertension has enormous effects on commu-
nity health. HTN is common in the entire world. 
However, real-world data about Aml/Val SPC’s 
safety and effectiveness in HTN are limited15. The 
safety and effectiveness of the combination Aml/
Val SPC in Saudi hypertensive patients are assessed 
in this study for the first time by non-intervention-
al surveillance in Saudi Arabia. According to the 

study, men were more likely than women to have 
HTN (75.5% vs. 24.5%). The average age of hy-
pertensive patients was 56.05 years; approximately 
78.5% and 21.5% were <65 and ≥65 years. Other 
researchers found the same observations for ele-
vated HTN risk with older age and in men in Sau-
di Arabia5,16. In 10,735 Saudis aged ≥15 years, El 
Bcheraoui et al5 found that DBP and SBP were hy-
pertension or borderline in 15.2% and 40.6%. They 
found that males with old age, obesity, T2DM, and 

Figure 3. UA/CR and hemoglobin levels be-
fore and after Aml/Val SPC administration in 
patients with chronic kidney diseases (n=56). 

Figure 4. Serum levels of calcium and vitamin 
D before and after Aml/Val SPC administration 
in all patients except patients with chronic kid-
ney diseases (n=103). 
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hypercholesterolemia were at elevated risk of get-
ting HTN. About 27.2% of individuals >30 years 
of age were hypertensive. According to research 
by Alhawari et al16, university students were diag-
nosed with systolic hypertension in 17.8% of cas-
es (SBP > 130 mmHg) compared to 6.1% in cases 
where SBP > 140 mmHg was used, and DBP hy-
pertension in 45.4% of cases (DBP > 80 mmHg) as 
opposed to 10.5% in cases where DBP > 90 mmHg 
was used16.

Patients with HTN could experience several 
long-term problems. Comorbidities among HTN 
Saudi patients in this study were DM (38.4%), 
CKD (35.2%), and other CVDs (8.8%). Alsha-
ya et al17 revealed that about 75% of adults with 
DM had hypertension. According to research by 
Noh et al18, comorbidity was prevalent in Korean 
hypertensive cases. According to their findings, 
those with HTN were 2.37 times more likely to 
have diabetes than people without HTN (14.7% vs. 
6.2%). Additionally, patients with hypertension 
had a higher frequency of other CVDs (3.6%). 

Stage 2 HTN was the most common diagno-
sis among patients in the current study (89.9%). 
Additionally, diuretics were used more frequently 
to treat hypertension (59.1%) than CCBs (55.3%), 
ACEI (44.7%), ARBs (40.9%), and BB (28.3%). 
The results of this research were the same as 
others11,19. Assaad-Khalil and Nashaat19, howev-
er, establish that the majority of HTN patients 
(78.9%) were using antihypertensives prior to 
the research, with ACEIs (20.8%), selective BB 
(24.5%), CCBs (15.0%), and ARBs (10.6%) being 
the most specialized antihypertensive categories. 
Cooper-DeHoff and Pepine20 conducted case-con-
trol research with 353 cases and 952 controls to 
examine the efficacy of managed care for indi-
viduals with low-risk hypertension. The focus of 
the study was on diuretic antihypertensive regi-
mens that included a renin-angiotensin-blocker, 
or CCB, in addition to the diuretic. Long-acting 
CCB is strongly advised to maintain BP control 
and reduce CVD morbidity and mortality in low- 
and high-risk populations, including older per-
sons and those with diabetes20. 

In the Saudi capital Riyadh, in order to estab-
lish the degree of HTN regulation and the most 
often prescribed drugs among hypertension pa-
tients visiting a primary health center, Siddiqui 
et al21 conducted a cross-sectional study. Among 
the 108 hypertension patients studied, 51% of fe-
males and 35% of males took only one prescrip-
tion. Drugs including ACEI (35%), CCBs (17.5%), 
and BB (14%) were most frequently utilized. They 

concluded that BP control in hypertension indi-
viduals using medication was still significantly 
below most recommendations.

An appropriate therapeutic strategy for pre-
venting peripheral edema associated with am-
lodipine would be a potent and highly selective 
blocker of the renin-angiotensin pathway, includ-
ing Valsartan for arteriolar dilation of amlodip-
ine. Peripheral edema is brought on by venule 
dilatation and fluid leakage in the tissue. So, two 
effective mechanisms (renin-angiotensin pathway 
blockers and calcium antagonists) are intended to 
quickly and effectively regulate blood pressure, 
with combos of amlodipine and valsartan signifi-
cantly improving BP reduction and having a high-
er sensitivity than amlodipine alone22,23. Accord-
ing to the current investigation findings, Aml/
Val SPC usage significantly lowers both SBP and 
DBP in all patients. Additionally, after receiving 
Aml/Val SPC treatment, SBP in men was much 
lower than in women. Additionally, both the lev-
els of SBP and DBP were significantly lower after 
Aml/Val SPC treatment than before. The findings 
of this research are similar to other research24,25 

in which notable SBP and DBP decline were no-
ticed with the combination of Aml/Val SPC (5/80, 
5/160, or 10/160 mg) and Aml/Val free dose (5/80, 
10/160 mg). 

Research26 in the Eastern Province of Saudi 
Arabia revealed that females had better DBP con-
trol than males. Meanwhile, AlSharqi et al27 con-
ducted research on Omani hypertensive patients. 
They reported insignificant changes in both gen-
ders’ decline SBP and DBP27. Trifirò and Spina28 
reported that females respond to antihypertensive 
therapy compared to males. Two significant ran-
domized, double-blind, placebo-controlled trials 
comparing amlodipine and valsartan monotherapy 
to Aml/Val combination therapy and an analysis of 
its subgroup29,30. Such research29,30 included 3,161 
patients with mild to moderate HTN. The baseline 
alteration for DBP at the end of the eight-week re-
search period served as the primary efficacy ob-
jective. Secondary objectives included the propor-
tion of patients with DBP 90 mmHg or >10 with 
baseline decrease and SBP change. In comparison 
to either monotherapy at the exact dosage, the ef-
ficacy of the combination was higher. More than 
80% of patients who received Aml/Val at doses 
of 5/80 mg, 5/160 mg, or 5/320 mg complied with 
the response standards. Most patients in the cur-
rent study utilized Aml/Val SPC strength 10/160 
mg (59.1%) rather than Aml/Val SPC 5/160 mg 
(40.9%). Patients who reached the response crite-
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ria for both SBP and DBP were 16.9% and 19.1%, 
respectively. Patients who met the response crite-
ria for SBP were 30.8% and 44.7%, while those for 
DBP were 49.2% and 35.1%.

Destro et al31 also compared Aml/Val to am-
lodipine monotherapy for systolic stages II and 
III HTN patients in randomized 8-week trials. Six 
hundred forty-six patients received treatment, 322 
with Aml/Val 5/160 mg and 324 with amlodip-
ine 5 mg over four weeks. At week 4, Aml/Val 
considerably outperformed amlodipine mono-
therapy in improved SBP from baseline. After the 
research, SBP had lowered from a baseline of 171 
to 137 mmHg compared to an amlodipine dose 
of 145 mmHg. Additionally, they discovered that 
the difference in reaction was the same across all 
study groups, including those with diabetes, se-
vere hypertension, and elderly participants31.

In the current study, Aml/Val reduced blood 
pressure. However, the effect was more pro-
nounced in patients who received 5/160 mg as 
opposed to 10/160 mg. Patients taking Aml/
Val 5/160 mg were able to reduce their SBP by 
40%, DBP by 72.3%, and both SBP and DBP by 
39.9%, whereas those taking Aml/Val 10/160 mg 
were able to reduce their SBP by 34.0%, DBP by 
73.4%, and both SBP and DBP by 26.6%. These 
results were consistent with previously reported 
studies11. In addition, with Aml/Val 5/160mg and 
Aml/Val 10/160 mg, respectively, a dose-depen-
dent reduction in SBP and DBP of -13.6 to -20.98 
mmHg and -10.72 to -7.10 mmHg was recorded. 
These results showed dose-dependent BP decreas-
es for Aml/Val (5/160 mg and 10/160 mg) over a 
26-week period, which was partially compatible 
with previously reported randomized studies19,29.

Patients under the age of 65 and those with DM, 
CKD, and CVD with good and effective BP targets 
and responses were among the patient subgroups 
included in this study. Previous research32,33 on 
Aml/Val SPC administration showed improve-
ments in adherence and durability and decreased 
healthcare costs when CCB and ARB combos 
were administered compared to those that were 
not. Sarkar et al33 evaluated comorbidity numbers 
upon blood pressure control and discovered that 
blood pressure control is the same irrespective of 
the comorbidities numbers34. Saadat et al35 report-
ed that increasing comorbidities number did not 
alter compliance. Pechère-Bertschi and Burnier36 
claimed that patients with increasing comorbid-
ities become more concerned about their health 
and, therefore, more adherence and consistency in 
treatment.

In this research, the safety of Aml/Val SPC was 
consistent with randomized and reported previous-
ly real-life research24,31 on Aml/Val SPC. Safety 
was assessed by incidence of vertigo, respiratory 
tract infections, ankle edema, and reporting any 
adverse events (AEs). In the present research, AEs 
incidence after Aml/Val SPC intake was mostly 
vertigo (6.3%), respiratory tract infection (4.4%) 
and ankle edema (2.5%). These results were simi-
lar to others11,19. Vertigo (6.3%) was an interestingly 
prominent adverse effect in the current investiga-
tion. According to Sung et al37, most of the drug-re-
lated side effects in the Aml/Val combo group 
were dizziness caused by a more significant fall in 
blood pressure. Peripheral edema exhibited a de-
creased frequency of combination treatment (5.4%) 
compared to amlodipine monotherapy (8.7%) and 
an increased incidence compared to Valsartan 
(2.1%) in a trial of 3,155 hypertensive individuals38. 
Messerli39 and Makani et al40 reported that both ar-
teriolar and venous resistance with combined ther-
apy was associated with a lower level of peripheral 
edema. Peripheral edema was reported with low 
fixed-dose combination therapy, including using 
CCB as amlodipine. This can be due to a brief ob-
servation period, a specific dosage, or minimiza-
tion of ARB-induced CCB edema, like Valsartan41. 
Randomized 8-week research of 349 Asian pa-
tients (mainly Chinese) treated with Aml/Val 5/80 
mg did not report incidents of peripheral edema42; 
overall, eight patients had reported peripheral ede-
ma [four patients (1.3%) in Aml/Val 5/80mg group, 
three (1.0%) in Val 80mg group, and one (0.3%) in 
Val 160 mg group]. Another research43 recorded a 
1.3 % incidence of peripheral edema in 308 Asian 
patients. 

Patients with DM and CKD were included in 
the current study, and the proportions of patients 
who met their goal blood pressure were 26.2% and 
39.3%, respectively. In DM patients compared to 
non-DM patients, the change in DBP was much 
lower, whereas in CKD patients compared to non-
CKD patients, there was a significant change in 
both SBP and DBP. A study44 comparing the effects 
of losartan or a placebo on the progression of CKD 
in 1,513 individuals with T2DM, HTN, and macro-
albuminuria found that baseline SBP between 140 
and 159 mmHg was associated with a 38% higher 
risk of end-stage renal disease (ESRD) or death 
than SBP between 130 and 140 mmHg. Per a ten 
mmHg increase in baseline SBP, the risk of ESRD 
or death rises by 6.7% in a multivariate model, 
but the same increase in baseline DBP lowers the 
risk by 10.9%. According to the authors, SBP was 
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a better indicator of renal outcome than DBP, and 
people with higher base blood pressure were more 
likely to develop progressive nephropath44. In pa-
tients with nondiabetic CKD, a goal BP of <130/80 
mmHg seems justifiable for those with protein ex-
cretion 40.25-0.3 g/day (or albumin excretion 40.15 
g/day); a lower BP target of 125/75 mmHg may be 
applicable for patients with proteinuria 41 g/day. 
Meanwhile, individuals with normoalbuminuric 
must be treated to the conventional goal of <140/90 
mmHg, as further BP lowering does not confer 
renal benefits45. RAAS inhibitors are particularly 
successful at slowing progressions towards ESRD, 
and multifactorial therapeutic approaches like an-
tihypertensive, hypoglycemic, and cholesterol-re-
duction are frequently advised in guidelines for the 
early-stage management of renal disease46. In 2010, 
the Yilmaz study47 in Turkey treated diabetic indi-
viduals with Stage-1 CKD with either amlodipine 
(10 mg/day), valsartan (160 mg/day) or a combina-
tion of the two. Combination therapy dramatically 
improved proteinuria compared to one treatment 
alone47. In this study a significant decrease in UA/
CR vs. pre-Aml/Val SPC administration in CKD 
patients. In additional investigations by Kaneshi-
ro et al48, the effects of amlodipine on individuals 
using valsartan resulted in a noticeably lower UA/
CR, lower blood pressure, and lower pulse wave 
velocity. The randomized trial by Kashif49 included 
140 CKD patients with baseline blood pressure > 
140/90 mmHg and elevated UA/CR. They found 
that, compared to valsartan alone therapy, valsartan 
with amlodipine combination therapy significantly 
lower albuminuria in CKD and improves disease 
progression49. In the study by Fujiwara et al50, the 
decline in UA/CR was substantially correlated 
without regard to nocturnal brachial variations in 
SBP. They stated that the central BP significantly 
decreased when valsartan and amlodipine were 
combined over 24 hours, and they found a unique 
correlation between the UA/CR and central noc-
turnal SBP. They concluded that central nocturnal 
SBP might serve as a therapeutic target for renal 
safety50. Based on the abovementioned, a valsar-
tan and amlodipine combination may be utilized 
to spot-test the urine albumin/creatinine ratio and 
administer early prophylaxis to CKD patients with 
hypertension. This will aid in preventing morbidity 
and mortality associated with CKD and the pro-
gression of renal replacement therapy to ESRD.

Interestingly, in the current study, Aml/Val 
SPC utilization exhibited a significant increase 
in vitamin D serum levels in all patients except 
patients with CKD. Antihypertensive agents’ ef-

fects on bone metabolism had interesting find-
ings. Djurfeldt et al51 stated that medications used 
for CVD treatment, especially antihypertensive 
drugs, affected bone health. In newly diagnosed 
hypertension patients, Ay et al52 investigated the 
impact of valsartan and amlodipine on vitamin 
D levels. According to their findings, compared 
to valsartan, amlodipine dramatically increased 
vitamin D levels in HTN patients on a 12-week 
therapy schedule. In addition, a case-control study 
found that CCBs therapy decreased the likelihood 
of bone fracture53. These results indicated that 
amlodipine might positively prevent osteoporosis.

Limitations
The limitations of this study are related to the 

interpretation of its results as it is a non-random-
ized, open-label, observational, non-controlled 
study by design, and caution must be employed 
while deriving conclusions. Another limitation 
of this study is the use of subjective evaluation 
scales by physicians to gauge efficacy, accept-
ability, and adherence to the prescribed course of 
action. However, due to its strength as an obser-
vational study, data could be gathered from a va-
riety of patient demographics with hypertension, 
increasing the relevance of this study’s findings to 
clinical practice in a real-world scenario.

Conclusions 

Many people need at least two antihypertensive 
drugs to reach their target blood pressure. The sin-
gle-pill Aml/Val combination offers a monother-
apy alternative that is more successful than either 
component alone. It enables equivalent BP-lower-
ing effects at lower component doses, leading to a 
decreased incidence of dose-driving drug-associ-
ated adverse events. In addition, the SPC reduces 
the number of tablets a patient may take, simpli-
fies prescription regimes, and could lower out-of-
pocket costs by lowering the frequency of doctor 
visits, all related to higher medication compliance 
and adherence. The safety and efficacy of Aml/Val 
SPC in a cohort of Saudi patients are confirmed by 
this investigation. As a result, both SBP and DBP 
experienced considerable and early reductions, 
which enabled many patients to reach their target 
blood pressure in just 23 weeks. More trials with 
larger patient populations and longer durations are 
necessary to evaluate the potential health benefits 
of this SPC for improving cardiovascular outcomes 
and organ safety.



S.I. Alluhabi, H.M. Alkreathy, T.S. Alharthi, F. Alqarni, M.N. Alama, et al

784

Authors’ Contributions
All authors contributed significantly to work reported, 
whether in the conception, study design, execution, acqui-
sition of data, analysis, and interpretation. In addition, all 
authors took part in drafting, revising, or critically review-
ing the article, gave final approval of the version to be pub-
lished, agreed on the journal to which the article has been 
submitted, and agreed to be accountable for all aspects of 
the work. 

Funding
This research received no external financial support. 

Ethics Approval
The study protocol was approved by the Researchers Ethic 
Committee of King Fahad Armed Forced Hospital in Jed-
dah, Saudi Arabia (REC# 262).

Availability of Data and Material 
Data are contained within the article. 

Informed Consent
Patients’ consent was taken at hospital admission to use 
their data with complete confidentiality.

Conflict of Interests
The authors declare no conflict of interest. 

References

    1)	Fisher ND, Curfman G. Hypertension—a pub-
lic health challenge of global proportions. JAMA 
2018; 320: 1757-1759.

    2)	 Aldiab A, Shubair MM, Al-Zahrani JM, Aldossari KK, 
Al-Ghamdi S, Househ M, Razzak HA, El-Metwally A, 
Jradi H. Prevalence of hypertension and prehyper-
tension and its associated cardioembolic risk factors; 
a population based cross-sectional study in Alkharj, 
Saudi Arabia. BMC Public Health 2018; 18: 1-9.

    3)	Konlan KD, Baku EA, Japiong M, Konlan KD, Do-
at AR, Suuk AN, Amoah RM. Practices of Adults 
in a Periurban Community of the Ho Municipali-
ty on Prevention of Hypertension. Int J Hypertens 
2020; 2020: 1-9.

    4)	Khoja AT, Aljawadi MH, Al-Shammari SA, Mo-
hamed AG, Al-Manaa HA, Morlock L, Ahmed S, 
Khoja TA. The health of Saudi older adults; re-
sults from the Saudi National Survey for Elderly 
Health (SNSEH) 2006-2015. Saudi Pharm J 2018; 
26: 292-300.

    5)	El Bcheraoui C, Memish ZA, Tuffaha M, Daoud 
F, Robinson M, Jaber S, Mikhitarian S, Al Saeedi 
M, AlMazroa MA, Mokdad AH. Hypertension and 
its associated risk factors in the Kingdom of Sau-

di Arabia, 2013: a national survey. Int J Hypertens 
2014; 2014: 1-9.

    6)	Oparil S, Acelajado M, Bakris G, Berlowitz D, 
Cífková R, Dominiczak A, Grassi G, Jordan J, 
Poulter N, Rodgers A. Hypertension. Nature re-
views. Dis Prim 2000; 4: 1-21.

    7)	Zhu J, Chen N, Zhou M, Guo J, Zhu C, Zhou 
J, Ma M, He L. Calcium channel blockers ver-
sus other classes of drugs for hypertension. Co-
chrane Database System Rev 2021; 10: 1-78.

    8)	Mbanya A, Ackbarkhan A, Mittoo MY, Ramamon-
jisoa HA, Ramilitiana B, Ranivoharisoa EM, Rat-
simbazafy SJN, Mbanya JC. Use of Perindopril 
Arginine/Indapamide/Amlodipine in the Manage-
ment of Hypertension in Two Sub-Saharan Afri-
can Island Countries of Madagascar and Mauri-
tius. Advances Ther 2022; 39: 2850-2861.

    9)	Abayechi FR. Efficacy and Tolerability of Fixed 
Dose Combination Valsartan/Amlodipine to 
Achieve Blood Pressure Target in Iraqi Hyperten-
sive Patients. J Pharm Biomed Sci 2016; 6: 184-
188.

  10)	Chen L, Wu J, Xu H, Chen J, Xie X. Effects of tan-
shinone combined with valsartan on hypertensive 
nephropathy and its influence on renal function 
and vascular endothelial function. Am J Translat 
Res 2021; 13: 4788-4795.

  11)	 Setiawati A, Kalim H, Abdillah A. Clinical effec-
tiveness, safety and tolerability of amlodipine/val-
sartan in hypertensive patients: the Indonesian 
subset of the EXCITE study. Acta Med Indones 
2015; 47: 223-233.

  12)	Weber MA, Schiffrin EL, White WB, Mann S, 
Lindholm LH, Kenerson JG, Flack JM, Carter BL, 
Materson BJ, Ram CVS. Clinical practice guide-
lines for the management of hypertension in the 
community: a statement by the American Society 
of Hypertension and the International Society of 
Hypertension. J Clin Hypertens 2014; 16: 14-26.

  13)	Casian T, Reznek A, Vonica-Gligor AL, Van Rent-
erghem J, De Beer T, Tomuță I. Development, 
validation and comparison of near infrared and 
Raman spectroscopic methods for fast charac-
terization of tablets with amlodipine and valsar-
tan. Talanta 2017; 167: 333-343.

  14)	Wang J-G, Yukisada K, Sibulo Jr A, Hafeez K, Jia 
Y, Zhang J. Efficacy and safety of sacubitril/val-
sartan (LCZ696) add-on to amlodipine in Asian 
patients with systolic hypertension uncontrolled 
with amlodipine monotherapy. J Hypertens 2017; 
35: 877-885.

  15)	Alluhabi SI. Efficacy and Safety of Single Pill 
Combination of Valsartan and Amlodipine in Hy-
pertensive Saudi Patients: King Abdulaziz Uni-
versity Jeddah; 2021.

  16)	Alhawari HH, Al-Shelleh S, Alhawari HH, Al-Sau-
di A, Aljbour Al-Majali D, Al-Faris L, AlRyalat SA. 
Blood pressure and its association with gender, 
body mass index, smoking, and family history 
among university students. Int J Hypertens 2018; 
2018: 1-5.



Efficacy and safety of single pill combination of amlodipine and valsartan 

785

  17)	Alshaya AK, Alsayegh AK, Alshaya HK, Almutlaq 
BA, Alenazi NS, Al Rasheedi HM, Albaqawi SK, 
Alshammari NK, Hassan AO, Ahmed HG. The 
common complications and comorbidities among 
Saudi diabetic patients in Northern Saudi Arabia. 
Open J Endocr Metabol Dis 2017; 7: 151-161.

  18)	Noh J, Kim HC, Shin A, Yeom H, Jang S-Y, Lee 
JH, Kim C, Suh I. Prevalence of comorbidity 
among people with hypertension: the Korea Na-
tional health and nutrition examination survey 
2007-2013. Korean Circ J 2016; 46: 672-680.

  19)	Assaad-Khalil SH, Nashaat N. Real-life effec-
tiveness and safety of amlodipine/valsartan sin-
gle-pill combination in patients with hypertension 
in Egypt: results from the EXCITE study. Drugs 
Real World Outcomes 2016; 3: 307-315.

  20)	Cooper-DeHoff RM, Pepine CJ. The use of diuret-
ics plus calcium channel blockers for hyperten-
sion may be associated with a higher risk of myo-
cardial infarction but not stroke compared with 
the combination of diuretics plus β blockers. Evid 
Based Med 2010; 15: 92-93.

  21)	Siddiqui S, Ogbeide DO, Karim A, Al-Khalifa I. 
Hypertension control in a community health cen-
tre at Riyadh, Saudi Arabia. Saudi Med J 2001; 
22: 49-52.

  22)	Kjeldsen SE, Aksnes TA, De La Sierra A, 
Ruilope LM. Amlodipine and valsartan: calcium 
channel blockers/angiotensin II receptor block-
ers combination for hypertension. Clin Pract 
2007; 4: 31-40.

  23)	Mancia G, De Backer G, Dominiczak A, Cifkova 
R, Fagard R, Germano G, Grassi G, Heagerty 
AM, Kjeldsen SE, Laurent S. 2007 Guidelines 
for the management of arterial hypertension: 
The Task Force for the Management of Arteri-
al Hypertension of the European Society of Hy-
pertension (ESH) and of the European Soci-
ety of Cardiology (ESC). Eur Heart J 2007; 28: 
1462-1536.

  24)	Chazova IE, Dongre N, Vigdorchik AV. Real-life 
safety and effectiveness of amlodipine/valsartan 
combination in the treatment of hypertension. Adv 
Ther 2011; 28: 134-149.

  25)	Karpov Y, Dongre N, Vigdorchik A, Sastrava-
ha K. Amlodipine/valsartan single-pill combina-
tion: a prospective, observational evaluation of 
the real-life safety and effectiveness in the rou-
tine treatment of hypertension. Adv Ther 2012; 
29: 134-147.

  26)	Al-Baghli NA, Al-Ghamdi AJ, Al-Turki KA, 
El-Zubaier AG, Al-Mostafa BA, Al-Baghli FA, Al-
Ameer MM. Awareness of cardiovascular dis-
ease in eastern Saudi Arabia. J Family Commu-
nity Med 2010; 17: 15-21.

  27)	AlSharqi A, Homouda HA, Al-Saadi T, Al Hashmi 
K. The Effect of Exforge-HCT on Blood Pressure 
Control in Omani Hypertensive Patients Attend-
ing Sultan Qaboos University Hospital. Am J Clin 
Med Res 2018; 6: 41-47.

  28)	Trifirò G, Spina E. Age-related changes in phar-
macodynamics: focus on drugs acting on central 

nervous and cardiovascular systems. Curr Drug 
Metabol 2011; 12: 611-620.

  29)	Philipp T, Smith TR, Glazer R, Wernsing M, Yen J, 
Jin J, Schneider H, Pospiech R. Two multicenter, 
8-week, randomized, double-blind, placebo-con-
trolled, parallel-group studies evaluating the effi-
cacy and tolerability of amlodipine and valsartan 
in combination and as monotherapy in adult pa-
tients with mild to moderate essential hyperten-
sion. Clin Ther 2007; 29: 563-580.

  30)	Smith TR, Philipp T, Vaisse B, Bakris GL, Werns-
ing M, Yen J, Glazer R. Amlodipine and valsar-
tan combined and as monotherapy in stage 2, el-
derly, and black hypertensive patients: subgroup 
analyses of 2 randomized, placebo‐controlled 
studies. J Clin Hypert 2007; 9: 355-364.

  31)	Destro M, Luckow A, Samson M, Kandra A, 
Brunel P. Efficacy and safety of amlodipine/val-
sartan compared with amlodipine monotherapy in 
patients with stage 2 hypertension: a randomized, 
double-blind, multicenter study: the EX-EFFeCTS 
Study. J Am Soc Hypertens 2008; 2: 294-302.

  32)	Bronsert MR, Henderson WG, Valuck R, Ho-
sokawa P, Hammermeister K. Comparative ef-
fectiveness of antihypertensive therapeutic 
classes and treatment strategies in the initiation 
of therapy in primary care patients: a Distributed 
Ambulatory Research in Therapeutics Network 
(DARTNet) study. J Am Board Family Med 2013; 
26: 529-538.

  33)	Sarkar C, Dodhia H, Crompton J, Schofield P, White 
P, Millett C, Ashworth M. Hypertension: a cross-sec-
tional study of the role of multimorbidity in blood 
pressure control. BMC Fam Pract 2015; 16: 98.

  34)	Webb MJ, Kauer SD, Ozer EM, Haller DM, Sanci 
LA. Does screening for and intervening with mul-
tiple health compromising behaviours and mental 
health disorders amongst young people attending 
primary care improve health outcomes? A sys-
tematic review. BMC Family Pract 2016; 17: 1-12.

  35)	Saadat Z, Nikdoust F, Aerab-Sheibani H, Bahre-
mand M, Shobeiri E, Saadat H, Moharramzad 
Y, Morisky DE. Adherence to antihypertensives 
in patients with comorbid condition. Nephr Urol 
2015; 7: e29863.

  36)	Pechère-Bertschi A, Burnier M. Female sex hor-
mones, salt, and blood pressure regulation. Am J 
Hypertens 2004; 17: 994-1001.

  37)	Sung J, Jeong JO, Kwon SU, Won KH, Kim BJ, Cho 
BR, Kim M-K, Lee S, Kim HJ, Lim S-H. Valsartan 
160 mg/amlodipine 5 mg combination therapy ver-
sus amlodipine 10 mg in hypertensive patients with 
inadequate response to amlodipine 5 mg monother-
apy. Korean Circul J 2016; 46: 222-228.

  38)	Waeber B, Ruilope LM. Amlodipine and valsartan 
as components of a rational and effective fixed-
dose combination. Vascul Health Risk Manag 
2009; 5: 165-174.

  39)	Messerli FH. Vasodilatory edema: a common 
side effect of antihypertensive therapy. Curr Car-
diol Rep 2002; 4: 479-482.



S.I. Alluhabi, H.M. Alkreathy, T.S. Alharthi, F. Alqarni, M.N. Alama, et al

786

  40)	Makani H, Bangalore S, Romero J, Wever-Pinzon 
O, Messerli FH. Effect of renin-angiotensin sys-
tem blockade on calcium channel blocker-associ-
ated peripheral edema. Am J Med 2011; 124: 128-
135.

  41)	Krzesinski JM, Cohen EP. Exforge® (amlodipine/
valsartan combination) in hypertension: the evi-
dence of its therapeutic impact. Core Evidence 
2009; 4: 1-11.

  42)	Ke YN, Huang J, Zhu JR. Efficacy and safety of 
the single pill combination of valsartan 80 mg plus 
amlodipine 5 mg in mild to moderate essential hy-
pertensive patients without adequate blood pres-
sure control by monotherapy. Zhonghua Xin Xue 
Guan Bing Za Zhi 2009; 37: 794-799.

  43)	Huang J, Sun NL, Hao YM, Zhu JR, Tu Y, Curt V, 
Zhang Y, Investigators T. Efficacy and tolerability 
of a single-pill combination of amlodipine/valsar-
tan in Asian hypertensive patients not adequately 
controlled with valsartan monotherapy. Clin Exp 
Hypertens 2011; 33: 179-186.

  44)	Bakris GL, Weir MR, Shanifar S, Zhang Z, Doug-
las J, van Dijk DJ, Brenner BM, Group RS. Effects 
of blood pressure level on progression of diabet-
ic nephropathy: results from the RENAAL study. 
Arch Int Med 2003; 163: 1555-1565.

  45)	Sarafidis PA, Ruilope LM. Aggressive blood 
pressure reduction and renin-angiotensin sys-
tem blockade in chronic kidney disease: time for 
re-evaluation? Kidney Int 2014; 85: 536-546.

  46)	Gnudi L, Goldsmith D. Renin angiotensin aldo-
sterone system (RAAS) inhibitors in the preven-
tion of early renal disease in diabetes. F1000 Med 
Rep 2010; 2: 18.

  47)	Yilmaz MI, Carrero JJ, Martín-Ventura JL, Son-
mez A, Saglam M, Celik T, Yaman H, Yenice-
su M, Eyileten T, Moreno JA. Combined therapy 
with renin-angiotensin system and calcium chan-

nel blockers in type 2 diabetic hypertensive pa-
tients with proteinuria: effects on soluble TWEAK, 
PTX3, and flow-mediated dilation. Clin J Am Soc 
Nephrol 2010; 5: 1174-1181.

  48)	Kaneshiro Y, Ichihara A, Sakoda M, Kurauchi-Mi-
to A, Kinouchi K, Itoh H. Add-on benefits of am-
lodipine and thiazide in nondiabetic chronic kid-
ney disease stage 1/2 patients treated with val-
sartan. Kidney and Blood Pressure Res 2009; 32: 
51-58.

  49)	Kashif MA. To compare anti-albumin urea effects 
of valsartan alone with combination of valsartan 
and amlodipine in patients of chronic kidney dis-
ease. Pakistan J Med Sci 2016; 32: 613-616.

  50)	Fujiwara T, Yano Y, Hoshide S, Kanegae H, 
Hashimoto J, Kario K. Association Between 
Change in Central Nocturnal Blood Pressure and 
Urine Albumin-Creatinine Ratio by a Valsartan/
Amlodipine Combination: A CPET Study. Am J 
Hypertens 2018; 31: 995-1001.

  51)	Djurfeldt M, Hjorth J, Eppler JM, Dudani N, Helias 
M, Potjans TC, Bhalla US, Diesmann M, Hellgren 
Kotaleski J, Ekeberg Ö. Run-time interoperability 
between neuronal network simulators based on 
the MUSIC framework. Neuroinformatics 2010; 8: 
43-60.

  52)	Ay SA, Karaman M, Cakar M, Balta S, Arslan 
E, Bulucu F, Demirbas S, Celik T, Naharci MI, 
Demirkol S. Amlodipine increases vitamin D lev-
els more than valsartan in newly diagnosed hy-
pertensive patients: pointing to an additional ef-
fect on bone metabolism or a novel marker of in-
flammation? Renal Failure 2013; 35: 691-696.

  53)	Rejnmark L, Vestergaard P, Mosekilde L. Treat-
ment with beta-blockers, ACE inhibitors, and cal-
cium-channel blockers is associated with a re-
duced fracture risk: a nationwide case-control 
study. J Hypertens 2006; 24: 581-589.


