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Abstract: Objective: This retrospective research was designed to compare the treatment outcomes of H-type hyper-
tension (HTH) patients treated with Amlodipine Besylate-Folic Acid Tablets (Amlo-FA) vs. Enalapril Maleate-Folic Acid
Tablets (Ena-FA). Methods: This investigation comprised 155 HTH cases. The control group was treated with the
Ena-FA regimen, while the observation group received Amlo-FA therapy. Patients’ clinical data were comparatively
analyzed. Results: Compared to controls, the observation group demonstrated superior overall treatment effective-
ness (90.48% vs. 71.83%, P=0.003). Following treatment, systolic blood pressure (SBP; (129.86+6.24) mmHg vs.
(139.66+8.04) mmHg, P<0.001), diastolic blood pressure (DBP; (80.26+£7.46) mmHg vs. (89.00+9.68) mmHg,
P<0.001), homocysteine (Hcy; (13.06+3.18) umol/L vs. (19.39+3.37) umol/L, P<0.001), carotid intima-media
thickness (CIMT; (1.11+0.28) mm vs. (1.29+0.27) mm, P<0.001), fasting blood glucose (FPG; (5.74+1.68) mmol/L
vs. (6.404£2.02) mmol/L, P=0.028), glycosylated hemoglobin (HbAlc; (5.85+£1.85)% vs. (6.9311.90)%, P<0.001),
urinary albumin-to-creatinine ratio (UACR; (53.64+15.44) mg/L vs. (74.17+16.96) mg/L, P<0.001), total cholesterol
(TC; (4.9241.61) mmol/L vs. (6.42+1.63) mmol/L, P<0.001), TG (triglycerides; (1.66+0.72) mmol/L vs. (2.44+0.68)
mmol/L, P<0.001), and low-density lipoprotein cholesterol (LDL-C; (2.35+0.70) mmol/L vs. (2.9940.84) mmol/L,
P<0.001) were markedly reduced in the observation cohort relative to the control group outcomes. Conversely, high-
density lipoprotein cholesterol (HDL-C; (1.78+0.69) mmol/L vs. (1.47+0.50) mmol/L, P=0.002), Medication Adher-
ence Self-Efficacy Scale (MASES; (89.31+8.87) score vs. (79.70+7.61) score, P<0.001), and the 8-item Morisky
Medication Adherence Scale (MMAS-8; 5.00 (3.00, 6.00) score vs. 6.00 (4.00, 7.00) score, P<0.001) scores showed
a significant increase under the same comparisons. The overall side effect profile was significantly more favorable
in the observation group (5.95% vs. 16.90%, P=0.030). No significant inter-group differences were observed in the
incidence of various individual and total adverse cardiovascular and cerebrovascular events (4.76% vs. 12.68%,
P>0.05). Finally, comorbid diabetes (B=1.447, OR=4.250, P=0.010) and treatment methods (B=-1.196, OR=0.303,
P=0.013) were factors independently influencing patients’ curative effects. Conclusion: Amlo-FA is effective in treat-
ing HTH.
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peutic outcomes, blood pressure, lipid metabolism

Introduction

Hypertension is a key risk factor for cardiovas-
cular disease (CVD), with features of prevent-
ability and high prevalence [1, 2]. It is defined
as having a systolic blood pressure (SBP) of
>140 mmHg, a diastolic blood pressure (DBP)
of 290 mmHg, or being on antihypertensive
medication. Up to 80% of hypertension cases
fall into the category of H-type hypertension
(HTH) [3], a condition characterized by elevated

homocysteine (Hcy) levels (=10 ymol/L, known
as hyperhomocysteinemia [HHcy]) alongside hy-
pertension [4]. Factors like abnormal Hcy meta-
bolic pathways, dietary methionine intake, and
deficiencies in folic acid (FA) and vitamins ribo-
flavin (B2), pyridoxine (B6), and cobalamin (B12)
have been identified to trigger Hcy overproduc-
tion, which in turn may raise the risk of develop-
ing HTH [5]. Furthermore, compared to individu-
als with simple hypertension, those with HTH
face a 30-fold increase in CVD risk and roughly
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a 12-fold higher risk of stroke [6]. This patient
group also often exhibits glycolipid metabolic
disorders. This is associated with a chronic
inflammation-driven imbalance in the inflam-
matory microenvironment and concomitant
insulin sensitivity dysfunction [7]. The main
objective in treating HTH is to lower Hcy levels.
Clinically, a common practice is to combine
antihypertensive drugs with FA to achieve the
best possible treatment results [8]. Recent
research has shown that sufficient FA supple-
mentation helps reduce serum Hcy concentra-
tions and lessens the influence of genetic pre-
dispositions on Hcy levels [9]. Enalapril Ma-
leate-Folic Acid Tablets (Ena-FA), which contain
enalapril maleate and FA, can halt disease
progression by easing endoplasmic reticulum
stress and vascular damage, lowering Hcy lev-
els and carotid intima-media thickness (CIMT),
and improving vascular remodeling [10]. In con-
trast, Amlodipine Besylate-Folic Acid Tablets
(Amlo-FA), composed of amlodipine besylate
and FA, have been found to be more effective
than Amlodipine Besylate alone. They are a
safe and effective treatment option for prevent-
ing HHcy and supporting blood pressure (BP)
control [11].

A paucity of clinical studies exists that directly
compare the efficacy of these two agents in
treating HTH. This study was therefore conduct-
ed to perform a detailed analysis and evalua-
tion on this subject. The innovation of this study
lies in the comparative analysis of the clinical
effects of Amlo-FA vs. Ena-FA in HTH treatment,
which can provide better treatment options for
patients. Secondly, we comprehensively evalu-
ated the clinical outcomes of the two treatment
schemes from the aspects of curative effects,
BP control, Hey, CIMT, blood sugar control, lipid
metabolism, medication self-efficacy/adheren-
ce, and adverse drug reactions, confirming the
clinical advantages of Amlo-FA in treating HTH
patients. Finally, we assessed the effects of the
two therapies on adverse cardiovascular and
cerebrovascular events. Although the effect
of Amlo-FA on cardio-cerebrovascular adverse
events was similar to that of Ena-FA, the risk
can be controlled at 4.76%, which can provide a
more comprehensive reference for the clinical
medication decision-making of patients with
HTH.
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Information and methods
Patient selection

This study adopts a retrospective design. Eli-
gibility for inclusion required: a confirmed HTH
diagnosis [12]; age: 18-80; availability of com-
plete medical records; no prior treatment for
the condition; no drug contraindications; intact
cognition and communication abilities; normal
renal function. Exclusion criteria encompassed:
aortic valve stenosis; pregnancy or breastfeed-
ing; thyroid dysfunction; concurrent use of
anticonvulsants, folate antagonists, hypolipid-
emics, etc.; current or recent (within 3 months)
supplementation with FA or vitamin B; hyper-
sensitivity to study medication; secondary hy-
pertension; severe major organ impairments
(liver, kidneys, heart, etc.); psychiatric illness;
malignant tumors; infectious diseases; inability
to care for oneself; severe impairments in hear-
ing, limb movement and other functions; pro-
teinuria caused by primary kidney disease and
diabetes; hematological diseases or hyperten-
sive crisis; hyperkalemia. Following approval
from the Huili People’s Hospital Ethics Com-
mittee, we enrolled 155 HTH patients from Huili
People’s Hospital who met the strict study
criteria. The enrollment period spanned from
February 2022 to February 2024. The thera-
peutic intervention consisted of Ena-FA for
the 71 control subjects and Amlo-FA for the
84 individuals in the observation group. The
two groups were comparable at baseline with
no significant differences in general data
(P>0.05). Patients’ clinical data were retrieved
through the case inquiry system. A flow chart of
the patient screening process can be seen in
Figure 1.

Medication methods

All patients received standardized medication
and exercise guidance, with adjustments made
according to their individual conditions. On this
basis, the pharmacological regimen involved a
once-daily oral tablet of either Ena-FA (compo-
sition per tablet: 10 mg enalapril maleate/0.8
mg FA) for the control group or Amlo-FA (compo-
sition per tablet: 5 mg amlodipine besylate [cal-
culated by amlodipine] and 0.8 mg FA) for the
observation group. Both groups underwent a
6-month treatment course. The treatment pl-
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388 cases

155 cases

Control group (n=71) received

125 patients did not meet the inclusion criteria:
12 patients were under 18 years old;
65 patients had incomplete medical records;
20 patients were not receiving treatment for the first time;
2 patients had contraindications related to this medication;
12 patients had cognitive or communication impairments;
14 patients had renal dysfunction.

108 patients met the exclusion criteria:
7 patients had aortic stenosis;
4 patients were pregnant or lactating;
11 patients had thyroid dysfunction;

enalapril maleate and folic
acid tablets.

5 patients were taking anticonvulsants, folic acid antagonists, or lipid-lowering drugs;

3 patients had been taking folic acid and vitamin B for the past 3 months or were currently

taking them;

22 patients had severe damage to vital organs such as the liver, kidneys, or heart;

Observation group (n=84)
received amlodipine
besylate and folic acid
tablets.

Figure 1. Flowchart of the patient screening process.

ans, rather than randomly assigned, were com-
prehensively decided by the attending physi-
cian according to the patient’s clinical charac-
teristics, complications, and drug indications.
All patients were fully informed of the potential
benefits and risks of the two schemes before
treatment.

Data extraction

The following indicators were extracted and
verified by the case inquiry system:

(1) Efficacy [13]. Curative effect evaluation
criteria: Significantly effective: BP normaliza-
tion (SBP 90-139 mmHg, DBP 60-89 mmHg; 1
mmHg=0.133 kPa) plus Hcy reduction to <10
umol/L; Effective: A reduction in DBP of >10
mmHg (non-normalized) plus a >25% decrease
in Hey levels; Ineffective: Failure to meet the cri-
teria for either “Significantly effective” or “Eff-
ective”. The total effective rate was calculated
as the proportion of cases categorized as either
“Significantly effective” or “Effective” out of the
total number of cases.

(2) BP control. Pre- and post-medication SBP
and DBP were assessed for all subjects using
an upper arm electronic sphygmomanometer.

(3) Serum biochemical indices. Fasting venous
blood samples (6 mL) were drawn pre- and
post-intervention. Serum, isolated through cen-
trifugation, was analyzed for Hcy concentra-
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16 patients had malignant tumors;
5 patients had infectious diseases;
3 patients were unable to care for themselves;
19 patients had primary kidney disease or proteinuria caused by diabetes;
8 patients had hematological diseases or hypertensive crisis;

S patients had hyperkalemia.

tion on an automated analyzer using a cyclic
enzyme Method assay. Meanwhile, CIMT mea-
surements were taken at the common carotid
artery bifurcation using high-frequency vascu-
lar ultrasound.

(4) Blood sugar control. Glycemic control was
evaluated by measuring fasting blood glucose
(FPG), glycosylated hemoglobin (HbA1c), and
the urinary albumin-to-creatinine ratio (UACR).
An automatic biochemical analyzer was used
to quantify these parameters at baseline and
after the course of drug administration.

(5) Lipid metabolism. We measured pre- and
post-treatment total cholesterol (TC), triglycer-
ide (TG), and low-/high-density lipoprotein cho-
lesterol (LDL-C/HDL-C) in patients’ serum using
an automatic biochemical detector.

(6) Medication self-efficacy and adherence
[14]. To gauge patients’ self-efficiency in taking
their medication, the study employed the Me-
dication Adherence Self-Efficacy Scale (MA-
SES). Comprising 26 items, each rated on a
4-point Likert scale (from 1 to 4 points), the
scale has a maximum achievable score of 104.
A higher result is interpreted as stronger self-
efficacy. The scale’s Cronbach’s o coefficient
is 0.841. The Morisky Medication Adherence
Scale-8 (MMAS-8) assessed adherence thr-
ough 8 items: 7 binary (Yes/No, 1/0 point) and
1 on a 5-point Likert scale (options: 0, 0.25,
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Table 1. General information of the control and observation groups

Data Control group (n=71) Observation group (n=84) X2/Z/t P

Average age (years) 52.2546.67 52.49+7.13 0.215 0.830
Male 45 (63.38) 48 (57.14) 0.624 0.430
Hypertensive history (months) 4.00 (1.00, 7.00) 4.00 (2.00, 9.00) -1.116 0.264
Body mass index (kg/m?) 25.00 (23.00, 27.00) 25.00 (22.00, 27.00) -0.182 0.855
Diabetes 6 (8.45) 15 (17.86) 2.907 0.088
Hyperlipidaemia 10 (14.08) 19 (22.62) 1.843 0.175
Chronic kidney disease 0 (0.00) 3(3.57) - 0.250
Family medical history 7 (9.86) 7 (8.33) 0.109 0.741

Note: The x? test is used to evaluate between-group differences for counting data, such as male and diabetes. The indepen-
dent sample t-test is used to analyze inter-group differences for measurement data like average age and hypertensive history;
P-values less than 0.05 indicate the presence of statistically significant differences between groups.

0.50, 0.75, 1.00). The aggregate score, which
can reach 8 points, is directly proportional to
adherence levels. The scale’s Cronbach’s « is
0.83.

(7) Medication-related side effects. Patients
were monitored for the occurrence of treat-
ment-emergent adverse events like renal dys-
function, angioneurotic edema, cough, and
headache following the treatment. The overall
incidence rate was then calculated.

(8) Adverse cardiovascular and cerebrovascu-
lar events. Post-treatment occurrences of myo-
cardial infarction, stroke, and cardiocerebro-
vascular mortality were tracked. The overall in-
cidence of these outcomes was computed.

Outcome measures

In this study, the general data (average age,
male, disease course, BMI, diabetes, hyperlip-
idemia, chronic kidney disease, and family me-
dical history), clinical efficacy, BP control, Hcy/
CIMT, blood sugar control, lipid metabolism, me-
dication self-efficacy/adherence, medication-
related side effects, and adverse cardiovascu-
lar and cerebrovascular events of both the
observation and control groups were obtained
to verify whether Amlo-FA has a more signifi-
cant clinical advantage in HTH treatment. Of
various measures, clinical efficacy, BP control,
Hcy/CIMT, medication self-efficacy/adherence,
medication-related side effects, and adverse
cardiovascular and cerebrovascular events are
primary, while general information, blood sugar
control, and lipid metabolism are secondary.

Statistical methods

Continuous variables were first subjected to
Bartlett’s test for variance homogeneity and
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the Shapiro-Wilk test for normality. If variance
homogeneity and approximately normal distri-
bution were satisfied, the data were presented
as the mean + standard deviation, with inter-
group comparisons performed using indepen-
dent sample t-tests and intra-group compari-
sons conducted with paired sample t-tests; if
not fulfilled, they were expressed as the me-
dian (interquartile range), and comparisons
between groups and within groups (pre- vs.
post-intervention) were conducted using the
Mann-Whitney U test and the Wilcoxon signed-
rank test, respectively. Categorical variables,
expressed by the number of cases (percentag-
es), were analyzed by the chi-square test or
Fisher's exact test (when the theoretical fre-
quency is less than 5). Uni- and multi-variate
(binary logistic regression) analyses were con-
ducted to identify efficacy-associated determi-
nants. SPSS 26.0 and GraphPad Prism 7.0
were utilized for data analysis and figure plot-
ting/exportation, respectively. A significance
threshold of P<0.05 was employed for all tests.

Results
General data

As detailed in Table 1, the control and observa-
tion groups possessed comparable baseline
characteristics. All measured variables, includ-
ing mean age, male proportion, hypertensive
history, body mass index (BMI), diabetic status,
hyperlipidaemia, chronic kidney disease, and
family medical history showed no statistically
notable differences (P>0.05), confirming their
feasibility for comparison.

Clinical efficacy
We compared the clinical outcomes for both

groups, with the results presented in Table 2.

Am J Transl Res 2026;18(2):1114-1124
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Table 2. Clinical efficacy of control and observation groups

Indicators Control group (n=71) Observation group (n=84) X2 P
Significantly effective 28 (39.44) 48 (57.14)

Effective 23 (32.39) 28 (33.33)

Ineffective 20 (28.17) 8(9.52)

Overall effectiveness 51 (71.83) 76 (90.48) 9.037 0.003

Note: The inter-group differences of the two sets of count data were evaluated using the x? test; a P value less than 0.05 indi-

cates that there is a statistically significant difference between the groups.
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Figure 2. BP control in control group and observation group. A. SBP altera-
tions before and after medication. B. DBP changes before and after medica-
tion. Note: SBP/DBP, systolic/diastolic blood pressure. "P<0.05; **P<0.01.
The independent sample t-test and paired t-test are used to analyze be-
tween-group differences (at the same time point) and within-group differ-
ences (pre- vs. post-treatment) of measurement data, respectively; P<0.05
indicates the presence of statistically significant differences.
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Figure 3. Hcy and CIMT measurements in the study cohorts. A. Hcy changes
pre- and post-treatment. B. CIMT alterations level pre- and post-medication.
Note: Hecy, homocysteine; CIMT, carotid intima-media thickness. "P<0.05;
“*P<0.01. The independent sample t-test is used to analyze the differences
between groups in the measurement data at the same time point, while
the paired t-test is employed to evaluate the differences before and after
treatment within the same group; P-values <0.05 indicate that there are
differences in the comparison between the groups.

The total effective rate reached 90.48% in the
observation group, markedly surpassing the
rate of 71.83% achieved in the control group
(P<0.01).
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BP control

The efficacy of BP control is
illustrated in Figure 2. Base-
line SBP and DBP showed no
significant intergroup differen-
ce (P>0.05). Following treat-
ment, however, both indices
markedly decreased in all pa-
tients (P<0.05). Notably, the
post-medication levels of SBP
and DBP were significantly
lower in the observation group

compared to controls (P<
0.05).
Hcey and CIMT

As illustrated in Figure 3, no
significant intergroup differen-
ces in Hcy or CIMT were ob-
served prior to treatment (P>
0.05). Therapeutic interven-
tion resulted in a pronounced
decline in both biomarkers
within each group (P<0.05).
According to the inter-group
comparison, the observation
group demonstrated greater
Hcy and CIMT reductions rela-
tive to the control group (P<
0.05).

BG control

The glycemic control outco-
mes for both cohorts are pre-
sented in Table 3. At base-
line, the groups had similar
FPG, HbAlc, and UACR values

(P>0.05). Post-treatment, the control group
exhibited a marked reduction in FPG and UACR
(P<0.05), whereas the change in HbAlc was
not significant (P>0.05). Post-treatment FPG,
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Table 3. Blood sugar control in control and observation groups

Indicators Control group (n=71) Observation group (n=84) t P
FPG (mmol/L)
Before medication 7.28+2.50 7.21+2.31 0.181 0.857
After medication 6.40+2.02 5.74+1.68 2.221 0.028
t 2.307 4.717
P 0.023 <0.001
HbAlc (%)
Before medication 6.57+2.31 7.24+2.49 1.725 0.087
After medication 6.93+1.90 5.85+1.85 3.577 <0.001
t 1.014 4.107
P 0.312 <0.001
UACR (mg/L)
Before medication 114.96+19.14 117.45+20.16 0.784 0.434
After medication 74.17+16.96 53.64+15.44 7.884 <0.001
t 13.440 23.031
P <0.001 <0.001

Note: FPG, fasting plasma glucose; HbAlc, glycated hemoglobin; UACR, urinary albumin-to-creatinine ratio. For measurement
data, the independent sample t-test and paired t-test are used to analyze between-group differences (at the same time point)
and within-group differences (pre- vs. post-treatment), respectively; P<0.05 indicates the existence of statistically significant
differences.

Table 4. Lipid metabolism across the cohorts

Indicators Control group (n=71) Observation group (n=84) t P
TC (mmol/L)
Before medication 7.73+£1.91 7.87+1.84 0.464 0.643
After medication 6.42+1.63 4.92+1.61 5.746 <0.001
t 4.396 11.059
P <0.001 <0.001
TG (mmol/L)
Before medication 3.33+1.17 3.09+1.22 1.243 0.216
After medication 2.44+0.68 1.66+0.72 6.892 <0.001
t 5.542 9.252
P <0.001 <0.001
LDL-C (mmol/L)
Before medication 4.17+1.53 4.15+1.25 0.090 0.929
After medication 2.99+0.84 2.35+0.70 5.174 <0.001
t 5.697 11.515
P <0.001 <0.001
HDL-C (mmol/L)
Before medication 1.23+0.42 1.21+0.31 0.340 0.734
After medication 1.47+0.50 1.78+0.69 3.150 0.002
t 3.097 6.906
P 0.002 <0.001

Note: TC, total cholesterol; TG, triglyceride; LDL-C/HDL-C, low-/high-density lipoprotein cholesterol. The independent sample t-
test is used to analyze the differences between groups in the measurement data at the same time point, while the paired t-test
is employed to evaluate the differences before and after treatment within the same group; P-values <0.05 indicate that there
are differences in the comparison between the groups.

HbAlc, and UACR were reduced to a greater ing below the levels seen in the control subjects
extent in the observation group, ultimately fall- (P<0.05).
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Table 5. Medication self-efficacy and adherence in both cohorts

Indicators Control group (n=71) Observation group (n=84) t/Z P
MASES (points)
Before medication 77.54+6.12 76.11+7.60 1.274 0.205
After medication 79.70+£7.61 88.95+8.35 7.154 <0.001
t 1.864 10.423
P 0.065 <0.001
MMAS-8 (points)
Before medication 4.00 (3.00, 5.00) 4.00 (3.00, 5.00) -0.448 0.654
After medication 5.00 (3.00, 6.00) 6.00 (4.00, 7.00) -3.214 0.001
z -2.227 -5.661
P 0.026 <0.001

Note: MASES, Medication Adherence Self-Efficacy Scale; MMAS-8, Morisky Medication Adherence Scale-8. The independent
sample t-test and paired t-test are used to analyze between-group differences (at the same time point) and within-group dif-
ferences (pre- vs. post-treatment) of measurement data, respectively; P<0.05 indicates the presence of statistically significant

differences.

Table 6. Side effects of medication in control and observation groups

Indicators Control group (n=71) Observation group (n=84) X2 P
Renal dysfunction 2(2.82) 0 (0.00)

Angioneurotic edema 1(1.41) 0 (0.00)

Cough 6 (8.45) 2(2.38)

Headache 3(4.23) 3(3.57)

Total 12 (16.90) 5 (5.95) 4.724 0.030

Note: The x? test is used to assess between-group differences for count data; a P value less than 0.05 indicates that there are

differences between the groups.

Lipid metabolism

The lipid metabolic parameters for both groups
are detailed in Table 4. Initially, serum TC, TG,
LDL-C, and HDL-C showed no significant inter-
group disparity (P>0.05). Post-therapy, signifi-
cant improvements in all lipid parameters
were observed in both cohorts, characterized
by decreases in TC, TG, and LDL-C and an
increase in HDL-C (P<0.05). However, the
improvements in the observation group were
more pronounced, with final values for TC, TG,
and LDL-C being substantially lower and HDL-C
being higher than those achieved in controls
(P<0.05).

Medication self-efficacy and adherence

As shown in Table 5, initial MASES and MMAS-
8 scores showed no inter-group disparity (P>
0.05). Post-intervention, the control group’s
MASES remained unchanged, while its MMAS-
8 improved significantly from baseline (P<
0.05). The observation group, however, dis-
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played post-treatment scores significantly sur-
passing those of the control group for both
assessment tools (P<0.05).

Medication-related side effects

Medication-related adverse events were com-
pared between the two groups (Table 6). The
monitored events were renal dysfunction, an-
gioneurotic edema, cough, and headache. The
analysis revealed a statistically significant re-
duction in the total rate of these events within
the observation group compared to the con-
trols (P<0.05).

Adverse cardiovascular and cerebrovascular
events

Analysis of adverse cardiovascular and cere-
brovascular events (myocardial infarction, stro-
ke, and cardiocerebrovascular mortality) data
are compiled in Table 7. The total incidence in
the observation group (4.76%) was not signifi-
cantly different from the 12.68% rate observed
in the control group (P>0.05).
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Table 7. Adverse cardiovascular and cerebrovascular events in control and observation groups

Indicators Control group (n=71) Observation group (n=84) Ve P
Myocardial infarction 3(4.23) 2 (2.38)

Stroke 4 (5.63) 2 (2.38)

Cardiocerebrovascular mortality 2(2.82) 0 (0.00)

Total 9 (12.68) 4 (4.76) 3.137 0.077

Note: The x? test is employed for between-group comparisons of count data; P-values less than 0.05 indicate the presence of
statistically significant differences between the groups.

Table 8. Univariate analysis of factors influencing patients’ curative effects

Indicators n glgjgiﬁﬂéz) o OEfge(f]t;me X/Z/t P
Age (years) 1.788 0.181
<50 55 13 (46.43) 42 (33.07)
>50 100 15 (53.57) 85 (66.93)
Sex 0.116 0.733
Male 93 16 (57.14) 77 (60.63)
Female 62 12 (42.86) 50 (39.37)
Disease course (years) 2.543 0.111
<5 82 11 (39.29) 71 (55.91)
>5 73 17 (60.71) 56 (44.09)
Body mass index (kg/m?) 0.242 0.623
<25 84 14 (50.00) 70 (55.12)
>25 71 14 (50.00) 57 (44.88)
Diabetes 21 9 (32.14) 12 (9.45) 10.088 0.002
Hyperlipidaemia 29 10 (35.71) 19 (14.96) 6.497 0.011
Chronic kidney disease 3 2(7.14) 1(0.79) - 0.084
Family medical history 14 5 (17.86) 9 (7.09) 3.239 0.072
Treatment modality 9.037 0.003
Enalapril Maleate-Folic Acid Tablets 71 20 (71.43) 51 (40.16)
Amlodipine Besylate-Folic Acid Tablets 84 8 (28.57) 76 (59.84)
SBP (mmHg) 155 159.93+7.98 160.50+9.54 0.294 0.769
DBP (mmHg) 155 106.43+8.43 105.15+8.28 0.738 0.462
Hey (umol/L) 155 20.82+4.09 22.00+4.40 1.300 0.196
CIMT (mm) 155 1.41+0.34 1.48+0.32 1.036 0.302
FPG (mmol/L) 155 7.27+2.63 7.24+2.35 0.060 0.952
HbA1c (%) 155 6.941+2.29 6.93+2.46 0.020 0.984
UACR (mg/L) 155 112.64+15.76 117.12+20.40 1.091 0.277
TC (mmol/L) 155 8.10+1.91 7.74+1.86 0.923 0.358
TG (mmol/L) 155 3.26+£1.23 3.19+1.20 0.278 0.781
LDL-C (mmol/L) 155 4.72+1.58 4.03+1.31 2.427 0.016
HDL-C (mmol/L) 155 1.29+0.42 1.21+0.35 1.055 0.293
MASES (points) 155 76.93+6.76 76.72+£7.05 0.144 0.886
MMAS-8 (points) 155 3.00 (3.00, 6.00) 4.00 (3.00,5.00) -0.136 0.892

Note: SBP/DBP, systolic/diastolic blood pressure; Hey, homocysteine; CIMT, carotid intima-media thickness; FPG, fasting
plasma glucose; HbAlc, glycated hemoglobin; UACR, urinary albumin-to-creatinine ratio; TC, total cholesterol; TG, triglyceride;
LDL-C/HDL-C, low-/high-density lipoprotein cholesterol; MASES, Medication Adherence Self-Efficacy Scale; MMAS-8, Morisky

Medication Adherence Scale-8.
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Table 9. Efficacy-associated determinants by multivariate analysis

Indicators B Standard error Wald P OR 95% ClI
Diabetes 1.447 0.558 6.722 0.010 4.250 1.423-12.689
Hyperlipidaemia 0.741 0.517 2.060 0.151 2.099 0.763-5.777
Treatment modality -1.196 0.482 6.155 0.013 0.303 0.118-0.778
LDL-C (mmol/L) 0.307 0.170 3.289 0.070 1.360 0.975-1.896

Note: LDL-C, low-density lipoprotein cholesterol.

Analysis of factors influencing curative effects

We performed univariate analysis on all poten-
tial factors influencing curative effects (Table
8). Efficacy was found to be markedly corre-
lated with diabetes, hyperlipidemia, treatment
modality, and LDL-C (P<0.05), but not with age,
sex, disease course, BMI, chronic kidney dis-
ease, family medical history, SBP, DBP, Hcy,
CIMT, FPG, HbA1lc, UACR, TC, TG, HDL-C, MA-
SES, or MMAS-8.

In the further multivariate analysis (Table 9),
diabetes (B=1.447, OR=4.250) and treatment
modality (B=-1.196, OR=0.303) were confirm-
ed as factors independently impacting patients’
curative effects (P<0.05), but not hyperlipidae-
mia or LDL-C (P>0.05).

Discussion

Affecting roughly one third of the global popula-
tion, hypertension is frequently complicated by
HHcy, which co-occurs in up to 75% of cases
[15, 16]. HTH is a significant risk factor for
stroke and coronary heart disease, as it drives
the development of atherosclerosis. As the con-
dition progresses, it may further lead to myo-
cardial necrosis, a high-mortality outcome with
substantial complication risks that severely
jeopardize patient wellbeing [17]. To better curb
disease progression, there is an urgent need to
optimize therapeutic strategies for individuals
diagnosed with HTH.

Currently, the pharmacotherapeutic manage-
ment of hypertension relies on several drug
classes, including calcium channel blockers
(CCBs), angiotensin converting enzyme inhibi-
tors (ACEls), diuretics, and o/B-blockers. Never-
theless, issues like poor compliance and inad-
equate symptom control often limit their clini-
cal utility [18]. As indicated in prior research, an
individualized FA regimen can enhance HTH
management: it effectively reduces BP, Hcy
levels, and coagulation factors, while concur-
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rently correcting the prethrombotic state. Con-
sequently, FA supplementation adjunctive to
antihypertensive medication may potentiate
overall antihypertensive efficacy [19]. According
to a systematic review [20], FA supplementa-
tion elucidates a dose- and duration-dependent
effect on BP reduction in hypertension. In the
present study, Amlo-FA demonstrates thera-
peutic efficacy (90.48% versus 71.83%) supe-
rior to Ena-FA in HTH. Beyond substantially
reducing Hcy and CIMT, Amlo-FA also achieves
more favorable BP control outcomes. Amlo-
FA and Ena-FA are both FA-based compound
preparations. The former incorporates a CCB,
renowned for its efficacy in reducing both BP
and Hcy levels. Besides, it strengthens vascu-
lar endothelial function and offers certain car-
dioprotective and vasoprotective benefits [21].
Amlodipine besylate has also been indicated
to ameliorate hypertension by regulating the
intestinal microflora equilibrium [22]. The anti-
hypertensive action of enalapril maleate, an
ACEI present in the drug Ena-FA, arises princi-
pally from its ability to modulate the renin-
angiotensin-aldosterone system [23]. In this
study, Amlo-FA has a more significant down-
regulation effect on Hcy and CIMT in HTH-
affected patients, potentially linked to its more
potent BP-lowering action.

Additionally, in terms of glycometabolic and
lipid metabolic control, Amlo-FA also demon-
strated superiority over Ena-FA. It also shows
more prominent advantages in enhancing pa-
tients’ medication self-efficacy and adherence.
This is postulated to be a consequence of its
more robust therapeutic outcomes, which en-
compass better control of hypertension, glyce-
mia, and lipid levels, as well as a reduced rate
of total adverse events. The resultant increase
in patient confidence in overcoming their dis-
ease thereby promotes a more proactive atti-
tude toward medication adherence. Regarding
medication-related side effects, Amlo-FA more
significantly reduces the incidence of total

Am J Transl Res 2026;18(2):1114-1124



Drug treatment of patients with type H hypertension

adverse events such as renal dysfunction,
angioedema, cough, and headache in patients
with HTH (5.95% vs. 16.90%) than Ena-FA,
despite an equivalent influence on adverse car-
diovascular and cerebrovascular events like
myocardial infarction, stroke and cardiocere-
brovascular mortality (4.76% vs. 12.68%). Ena-
FA intervention is associated with a higher
overall adverse event rate in HTH patients,
potentially because, as an ACEl, it dilates the
efferent arteriole more significantly than the
afferent arteriole, thereby reducing the glomer-
ular filtration rate. Meanwhile, the similar im-
pact on cardio-cerebrovascular events between
groups could be linked to the study’s short
duration and small cohort. Finally, it was found
that diabetes was an independent risk factor
for the therapeutic effect of HTH patients, while
Amlo-FA treatment was an independent pro-
tective factor. This suggests that diabetes will
increase the risk of ineffective treatment in
HTH patients; conversely, treatment with Amlo-
FA helps buffer against this risk.

This study showed room for further refinement:
(1) Key determinants of adverse cardiovascular
and cerebrovascular events in HTH were not
analyzed; in the future, relevant analysis should
be supplemented to further determine the key
influencing factors in order to formulate target-
ed preventive measures; (2) There is a lack of
analysis of the impact of these two therapies
on patients’ sleep and quality of life. Supple-
mental analysis in this aspect can aid in fur-
ther verifying the potential clinical superiority of
Amlo-FA therapy; (3) Given the absence of dis-
cussions on treatment cost and economic ben-
efits, conducting such an analysis in the future
may help further promote the clinical applica-
tion of Amlo-FA.

To conclude, patients with HTH should give pri-
ority to Amlo-FA instead of Ena-FA. The former
leads to superior curative efficacy, curtails dis-
ease progression, achieves more effective BP
control, and promotes healthier glucolipid me-
tabolism. What’s more, it shows higher efficacy
in bolstering medication self-efficacy and ad-
herence while minimizing total adverse events.
Amlo-FA is therefore an optimal treatment for
HTH. Notably, comorbid diabetes can elevate
the treatment difficulty of HTH.

Disclosure of conflict of interest

None.

1123

Address correspondence to: Desheng Wen, Depart-
ment of Cardiology, Huili People’s Hospital, Huili
615100, Sichuan, China. Tel: +86-18981540546;
E-mail: wendesheng0525@outlook.com

References

[1] Esmailiyan M, Amerizadeh A, Vahdat S, Ghodsi
M, Doewes Rl and Sundram Y. Effect of differ-
ent types of aerobic exercise on individuals
with and without hypertension: an updated
systematic review. Curr Probl Cardiol 2023;
48: 101034,

[2] Wang JG, Zhang W, Li Y and Liu L. Hyperten-
sion in China: epidemiology and treatment ini-
tiatives. Nat Rev Cardiol 2023; 20: 531-545.

[3] Zhang M, ShiY, Zhou B, Huang Z, Zhao Z, Li C,
Zhang X, Han G, Peng K, Li X, Wang Y, Ezzati M,
Wang L and Li Y. Prevalence, awareness, treat-
ment, and control of hypertension in China,
2004-18: findings from six rounds of a nation-
al survey. BMJ 2023; 380: e071952.

[4] Mal, LiLand Tang Z. Epidemiological charac-
teristics of hyperhomocysteinemia and H-type
hypertension in the elderly in Beijing, China.
Clin Exp Hypertens 2017; 39: 640-644.

[5] Wu DF, Yin RX and Deng JL. Homocysteine, hy-
perhomocysteinemia, and H-type hyperten-
sion. Eur J Prev Cardiol 2024; 31: 1092-1103.

[6] Graham IM, Daly LE, Refsum HM, Robinson K,
Brattstrom LE, Ueland PM, Palma-Reis RJ,
Boers GH, Sheahan RG, Israelsson B, Uiter-
waal CS, Meleady R, McMaster D, Verhoef P,
Witteman J, Rubba P, Bellet H, Wautrecht JC,
de Valk HW, Sales Luis AC, Parrot-Rouland FM,
Tan KS, Higgins |, Garcon D, Andria G, et al.
Plasma homocysteine as a risk factor for vas-
cular disease. The European concerted action
project. JAMA 1997; 277: 1775-1781.

[7] WanglL, LiZ QiuR, Luo L and Yan X. Triglycer-
ide glucose index-body mass index as a predic-
tor of coronary artery disease severity in pa-
tients with H-type hypertension across differ-
ent glucose metabolic states. Diabetol Metab
Syndr 2025; 17: 15.

[8] Liu M, Xu H, Zhao Y, Xue X, Shi M, Wang Y, Li
L, Zhang X and Feng Y. Study on the effect of
precise prevention of H-type hypertension, car-
diovascular, and cerebrovascular risks in qin-
gyuan district. Altern Ther Health Med 2024;
AT10566.

[9] Siddiqi SM, Liu L, DuY, Songy, Chen P, Li S, He
Q, Zhou Z, Xu J, Bai J, Wang B, Qin X, Mehmood
A, Xiuging L, Cheng X and Shi HP. Association
of MTHFR C677T, MTHFRA1298C, and MTRR-
AB66G gene polymorphisms with hyperhomo-
cysteinemia and its modulation by the com-
bined effect of vitamin B12 and Folate in
Chinese population with hypertension. J Nutr
2025; 155: 1202-1209.

Am J Transl Res 2026;18(2):1114-1124


mailto:wendesheng0525@outlook.com

(10]

[11]

[12]

[13]

(14]

[15]

1124

Drug treatment of patients with type H hypertension

Lu F, Zhao LY, Zhang ZM, Zou Q, Yu XL and Wei
CY. The intervention of enalapril maleate and
folic acid tablet on the expressions of the
GRP78 and CHOP and vascular remodeling in
the vascular smooth muscle cells of H-hyper-
tensive rats with homocysteine. Eur Rev Med
Pharmacol Sci 2018; 22: 2160-2168.

Bao H, Huang X, Li P, Sheng C, Zhang J, Wang
Z, Song D, Hu L, Ding C, Cheng Z, Yao C, Chen
G, Cui Y, Qin X, Tang G, Wang X, Huo Y, Cheng
X and Wang J. Combined use of amlodipine
and folic acid are significantly more efficacious
than amlodipine alone in lowering plasma ho-
mocysteine and blood pressure among hyper-
tensive patients with hyperhomocysteinemia
and intolerance to ACEl: a multicenter, ran-
domized, double-blind, parallel-controlled clini-
cal trial. J Clin Hypertens (Greenwich) 2023;
25: 689-699.

Kreutz R, Brunstrom M, Burnier M, Grassi G,
Januszewicz A, Muiesan ML, Tsioufis K, de
Pinho RM, Albini FL, Boivin JM, Doumas M,
Nemcsik J, Rodilla E, Agabiti-Rosei E, Alghar-
ably EAE, Agnelli G, Benetos A, Hitij JB, Cifkova
R, Cornelissen V, Danser AHJ, Delles C, Huel-
gas RG, Jarai Z, Palatini P, Pathak A, Persu A,
Polonia J, Sarafidis P, Stergiou G, Thomopoulos
C, Wanner C, Weber T, Williams B, Kjeldsen SE
and Mancia G. 2024 European Society of Hy-
pertension clinical practice guidelines for the
management of arterial hypertension. Eur J
Intern Med 2024; 126: 1-15.

Wang Y, Yao W, Wang L and Xv D. The effect of
butylphthalide injection on the cognitive func-
tion and the TLRs/NF-kappaB pathway in hy-
pertensive intracerebral hemorrhage. Am J
Transl Res 2021; 13: 9578-9585.

Al-Alaili MK, Abdi AM and Basgut B. Test perfor-
mance of self-report adherence tools in pa-
tients with hypertension: a systematic review
and a meta-analysis. J Clin Pharm Ther 2022;
47:1932-1944.

Charchar FJ, Prestes PR, Mills C, Ching SM,
Neupane D, Marques FZ, Sharman JE, Vogt L,
Burrell LM, Korostovtseva L, Zec M, Patil M,
Schultz MG, Wallen MP, Renna NF, Islam SMS,
Hiremath S, Gyeltshen T, Chia YC, Gupta A,
Schutte AE, Klein B, Borghi C, Browning CJ,
Czesnikiewicz-Guzik M, Lee HY, Itoh H, Miura
K, Brunstrom M, Campbell NRC, Akinnibossun
OA, Veerabhadrappa P, Wainford RD, Kruger R,
Thomas SA, Komori T, Ralapanawa U, Cornelis-
sen VA, Kapil V, Li Y, Zhang Y, Jafar TH, Khan N,
Williams B, Stergiou G and Tomaszewski
M. Lifestyle management of hypertension: In-
ternational Society of Hypertension position
paper endorsed by the World Hypertension
League and European Society of Hypertension.
J Hypertens 2024; 42: 23-49.

(16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

Liang X, He T, Gao L, Wei L, Rong D, Zhang Y
and Liu Y. Explore the role of the rs1801133-
PPARG pathway in the H-type hypertension.
PPAR Res 2022; 2022: 2054876.

Yuan W, Shao Y, Zhao D and Zhang B. Correla-
tion analysis of lipid accumulation index, tri-
glyceride-glucose index and H-type hyperten-
sion and coronary artery disease. Peer) 2023;
11: e16069.

Zhou XL, Du YH, Chen XH, Liu WY and Huang
YM. Clinical research of Pinggan Jiangya de-
coction combined with penetrating needling at
Baihui (GV20) in a period of day from 7 am to
9 am in the treatment of grade 1 and 2 essen-
tial hypertension. Zhen Ci Yan lJiu 2022; 47:
165-170.

Zhang S, Wang T, Wang H, Tang J, Hou A, Yan X,
Yu B, Ran S, Luo M, Tang, Yang R, Song D and
He H. Effects of individualized administration
of folic acid on prothrombotic state and vascu-
lar endothelial function with H-type hyperten-
sion: a double-blinded, randomized clinical
cohort study. Medicine (Baltimore) 2022; 101:
€28628.

Asbaghi O, Salehpour S, Rezaei Kelishadi M,
Bagheri R, Ashtary-Larky D, Nazarian B, Mom-
baini D, Ghanavati M, Clark CCT, Wong A and
Naeini AA. Folic acid supplementation and
blood pressure: a GRADE-assessed systematic
review and dose-response meta-analysis of
41,633 participants. Crit Rev Food Sci Nutr
2023; 63: 1846-1861.

Li L, Tong X, Ma Z, Lv L, Liu H and Chen GL.
Folic acid enhances the cardiovascular protec-
tive effect of amlodipine in renal hypertensive
rats with elevated homocysteine. Clin Exp Hy-
pertens 2023; 45: 2205058.

Li Y, Zhao D, Qian M, Liu J, Pan C, Zhang X,
Duan X, Zhang Y, Jia W and Wang L. Amlodip-
ine, an anti-hypertensive drug, alleviates non-
alcoholic fatty liver disease by modulating gut
microbiota. Br J Pharmacol 2022; 179: 2054-
2077.

Singh Y, Samuel VP, Dahiya S, Gupta G, Gill-
hotra R, Mishra A, Singh M, SreeHarsha N,
Gubbiyappa SK, Tambuwala MM, Chellappan
DK and Dua K. Combinational effect of angio-
tensin receptor blocker and folic acid therapy
on uric acid and creatinine level in hyperhomo-
cysteinemia-associated hypertension. Biotech-
nol Appl Biochem 2019; 66: 715-719.

Am J Transl Res 2026;18(2):1114-1124



