NN Publication Journal of Advance Research in Medical & Health Science ISSN: 2208-2425

DOI: https://doi.org/10.53555/nnmhs.v9i2.1561 Publication URL: https://nnpub.org/index.php/MHS/article/view/1561

EFFECT OF BLOOD PRESSURE — LOWERING DRUGS IN HEART FAILURE :
A SYSTEMATIC REVIEW

Erick Persson Jeffry*
*Faculty of Medicine, Veteran National Development University of Jakarta

*Corresponding Author:
erick.persson86@gmail.com

Abstract

1t is probable that hypertension is the most major and influential risk factor that can be addressed to avoid the
development of heart failure. The development of hypertensive heart disease is the end result of persistently elevated
blood pressure, which causes remodeling of the heart's left ventricle. Heart failure is the inevitable manifestation of this
condition. The early detection of cardiovascular illness and therapy that is adapted to the specific requirements of the
patient are both critical components of an efficient preventative plan for cardiovascular disease. According to a study,
certain types of antihypertensive medicine can reduce the progression of hypertension to heart failure (HF), but not all
of these treatments are equally as efficient as one another in achieving this goal. Patients should try to avoid taking
modest dosages of hydrochlorothiazide once per day, as this is the recommended course of treatment. When it comes to
the prevention of heart failure, however, it would appear that long-acting thiazide-type diuretics like chlorthalidone and
indapamide have an edge over other hypertension medications. This article presents good data to support the idea that
individual patients can benefit from additional reductions in blood pressure even if they are already at or below a certain
blood pressure guideline target. It is especially critical for those who are at the highest cardiovascular risk to achieve
this decrease (eg, patients with diabetes who are smokers).
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INTRODUCTION

Heart failure is a clinical syndrome characterized by a series of symptoms and signs of heart failure caused by structural
and/or functional abnormalities of the heart resulting in reduced cardiac output and/or increased intracardiac pressure. !
Heart failure is a condition in which the heart has difficulty pumping blood throughout the body. It can develop over a
long period of time with symptoms of shortness of breath, problems exercising, fatigue, and swelling of the feet, ankles
and abdomen.?

It is possible that hypertension is the most significant and influential risk factor that may be modified to prevent the
development of heart failure. Persistent hypertension leads to cardiac remodeling within the left ventricle, which
ultimately results in hypertensive heart disease. This disease eventually shows as heart failure. Detection at an early stage
and treatment that is tailored to the individual's needs are both essential components of an effective cardiovascular disease
prevention strategy}*5

Most long-term hypertension eventually leads to heart failure (HF), unless the sequence of events is interrupted by another
outcome; as a result, patients with HF frequently have a history of hypertension. During up to 20 years of follow-up in
the Framingham Heart Study cohort of 5,143 subjects, hypertension preceded the development of HF in 91% of all newly
diagnosed HF patients (mean 14.1 years). Controlling for age and HF risk variables, the probability of developing HF in
hypertensive participants was roughly 2-fold in men and 3-fold in women in the Framingham Heart Study data.5®

Multivariable analyses found that hypertension was a significant population-attributable risk factor for HF, accounting
for 39% of male cases and 59% of female cases. Myocardial infarction, diabetes, LV hypertrophy, and valvular heart
disease all indicated an elevated risk of HF in both sexes among hypertensive participants. Patients who suffer from
comorbid hypertension and heart failure have a greater potential for improved clinical outcomes if they meet their blood
pressure targets and make use of treatments that are supported by evidence.*!?

All antihypertensive medications reduce blood pressure. Nevertheless, a review of the literature demonstrates that not all
antihypertensive medications have the same capacity to prevent HF. B-Blockers remain a cornerstone in the treatment of
heart failure, and a recent evaluation indicated that patients with HFrEF in sinus rhythm should get beta-blockers to
minimize the risk of mortality and hospitalization, regardless of age or gender.>!!

Study showed antihypertensive medication classes slow the progression from hypertension to heart failure (HF), although
not all of these drugs are equally as effective as one another. It is recommended that patients avoid taking low doses of
hydrochlorothiazide once day. However, long-acting thiazide-like diuretics such as chlorthalidone and indapamide appear
to have an advantage over other antihypertensive medicines in the prevention of HF.4!!

It is well knowledge that patients who receive medication to control their blood pressure have a reduced risk of developing
cardiovascular disease. This study wants to assess the effect of blood pressure — lowering drugs in heart failure.

METHODS

Protocol

The author complied with the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) 2020
guidelines to ensure that this research was conducted in compliance with the standards cited. This is done to assure the
accuracy of the outcomes of this inquiry.

Criteria for Eligibility

This literature review aims to assess the impact of blood pressure-lowering medications on heart failure. by reviewing or
analyzing previous studies on the subject. This article's theme is intended to emphasize the significance of the highlighted
issues. Researchers who took part in studies satisfied the following criteria: 1) To be chosen for publication, the paper
must be written in English and focus on the effect of blood pressure-lowering medications in heart failure. 2) This
assessment covers papers published after 2017 but prior to the time period covered by this systematic review. Examples
of banned research include editorials, submissions lacking a DOI, already published review articles, and entries that are
substantially identical to previously published journal papers.

Search Strategy

We used "antihypertension” and “heart failure" as keywords. The search for studies to be included in the systematic review
was carried out from February, 18" 2023 using the PubMed and SagePub databases by inputting the words:
("antihypertension"[All Fields] OR "antihypertensive agents"[Pharmacological Action] OR "antihypertensive
agents"[MeSH Terms] OR ("antihypertensive"[All Fields] AND "agents"[All Fields]) OR "antihypertensive agents"[All
Fields] OR "antihypertensive"[All Fields] OR "antihypertensives"[All Fields]) AND ("heart failure"[MeSH Terms] OR
("heart"[All Fields] AND "failure"[All Fields]) OR "heart failure"[All Fields]) used in searching the literature.
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Figure 1. Article search flowchart

Data retrieval

The authors reviewed the studies to see if they met the inclusion criteria after reading the abstract and title of each study.
The authors then choose a variety of previous studies to list as sources in this article. This result was reached after
reviewing numerous studies that all followed the same pattern. All submissions must be written in English and must not
have been previously published.

In the systematic review, only studies that met all inclusion criteria were examined. This restricts the search to to relevant
results. We do not review any research findings that do not fit our set criteria. Following this phase comes a thorough
analysis of the research. Throughout the course of this study's investigation, the following information was uncovered:
names, authors, publication date, location, study activities, and parameters.

Quality Assessment and Data Synthesis

Prior to picking which papers to examine in greater detail, each author conducted their own independent study of the
individual research listed in the publication's title and abstract. Thereafter, we'll evaluate all papers that fulfill the review's
inclusion criteria and are therefore acceptable for inclusion. Then, we will determine which papers to include in the review
depending on our findings. Using this criterion, manuscripts are selected for evaluation. To simplify as much as feasible
the approach for choosing papers for review. Which prior studies were undertaken, and what aspects of those research
qualify them for inclusion in the review?

RESULT

Zhang, et al (2019)'2 During one year of follow-up, the mean systolic blood pressure in the intensive-treatment group was
127.5 mm Hg compared to 135.3 mm Hg in the standard-treatment group. At a median follow-up time of 3.34 years,
primary-outcome events occurred in 147 patients (3.5%) in the intensive-treatment group, as compared with 196 patients
(4.6%) in the standard-treatment group (hazard ratio [HR] = 0.74; 95% confidence interval [CI] = 0.60-0.92; P = 0.007).
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Table 1. The litelature include in this study

Author Origin  Method Sample Size Follow Up Duration  Agent Therapy Result
Zhang, China  Multicenter, 8,511 patients 1 year Systolic blood- In older hypertensive patients, intensive
202112 randomized, controlled pressure goal below  therapy with a systolic blood pressure target
trial 120 mm Hg (intensive of 110 to less than 130 mm Hg was
treatment) or below associated with a reduced incidence of
140 mm Hg (standard cardiovascular events than conventional
treatment) treatment with a systolic blood pressure
target of 130 to less than 150 mm Hg.
Hermida  Spain Multicentre, controlled, 19,084 6.3 years Daily dose of =1 Ingestion of 1 prescribed BP-lowering
, 20201 prospective  endpoint hypertensive prescribed BP- medications at bedtime, as opposed to upon
trial patients lowering medications waking, by hypertensive patients results m
of the major improved ABP control (significantly
therapeutic classes enhanced decrease in asleep BP and
(ARB, ACEL CCB, p- mcreased sleep-time relative BP decline, 1.e.
blocker, and'or BP dipping) and, most importantly
diuretic) significantly reduced incidence of major
cardiovascular disease (CVD) events.
The China  Prospective cohort  9.361 3.33 years Olmesartan (an In patients at increased cardiovascular risk,
SPRINT study participants angiotensin-receptor targeting a systolic blood pressure of less
Research blocker), amlodipine than 120 mm Hg was associated with lower
Group** (a  calcium-channel rates of major adverse cardiovascular events
blocker), and and lower all-cause mortality compared to
hydrochlorothiazide (a  targeting a systolic blood pressure of less
duretic) than 140 mm Hg, both during and after the
trial. Several adverse events were more
prevalent in the intensive therapy group.
Jurasche  USA Randomized, 52,864 4 years No describe The outcomes of they investigation should
k, 20185 controlled trial patients help alleviate further worries about the

potential for OH to be caused by an
agpressive BP aim. Replication of they work
mn other groups, such as older people, people
who are not African-American, people who
have diabetes, and people who do not have
chronic kidney disease (CKD), 1s necessary.

The results for the majority of individual components of the primary outcome also favored intensive treatment: the HR
for stroke was 0.67 (95% CI = 0.47-0.97), acute coronary syndrome 0.67 (95% CI = 0.47-0.94), acute decompensated
heart failure 0.27 (95% CI = 0.08-0.98), coronary revascularization 0.69 (95% CI = 0.40-1.18), atrial fibrillation 0.96
(95% CI = 0.55-1). In terms of safety and renal outcomes, there were no significant differences between the two groups,
with the exception of the incidence of hypotension, which was greater in the intensive-treatment group. '?

Hermida et al. (2020)'3 shown that 48 hours of ambulatory blood pressure (ABP) monitoring was performed both at the
time of inclusion and at each planned clinic visit (at least once yearly) over the subsequent period of follow-up. 1752
people experienced the primary cardiovascular disease endpoint throughout the course of the study's median patient
follow-up duration of 6.3 years (CVD death, myocardial infarction, coronary revascularization, heart failure, or stroke).
Adjusted for significant influential characteristics of age, sex, type 2 diabetes, chronic kidney disease, smoking, HDL
cholesterol, asleep systolic BP mean, sleep-time relative BP decline, and previous CVD event, patients of the bedtime
treatment-time regimen had a significantly lower hazard ratio for the primary CVD outcome [0.55 (95% CI = 0.50-0.61),
P <0.001] and each of its single components (P <0.001 in all cases), i.e. CVD death [0.44 (0.34-0.56)], myocardial
infarction [0.66 (0.52-0.84)], coronary revascularization [0.60 (0.47-0.75)], heart failure [0.58 (0.49-0.70)], and stroke
[0.51 (0.41-0.63)].13

Other study conducted with median follow-up is 3.33 years, the rate of the primary outcome and all-cause mortality during
the trial were significantly lower in the intensive-treatment group than in the standard-treatment group (rate of the primary
outcome, 1.77% per year vs. 2.40% per year; hazard ratio, 0.73; 95% CI = 0.63-0.86; all-cause mortality, 1.06% per year
vs. 1.41% per year; HR = 0.75; 95% CI = 0.61-0.92.'*

Serious adverse events of hypotension, electrolyte abnormalities, acute kidney injury or failure, and syncope were
significantly more frequent in the intensive-treatment group. When trial and post-trial follow-up data were combined
(3.88 years in total), similar patterns were found for treatment benefit and adverse events; however, rates of heart failure
no longer differed between the groups.'*

Juraschek, et al (2018)'3 showed CHF, stroke, nonfatal cardiovascular disease (CVD), fatal CVD, any CVD (combined
of previous events), and all-cause mortality were the outcomes. There were 1094 individuals (mean age 54.5 + 10.7 years;
38.8% were female; and OH was measured at 52,864 visits). The mean sitting systolic blood pressure, diastolic blood
pressure, and heart rate were 150.3 +£23.9 mm Hg, 95.5 + 14.2 mm Hg, and 72.0 & 12.6 bpm, respectively.

A higher BP target had no effect on standing BP distributions and was not linked with OH, while metoprolol was
associated with systolic OH compared to ramipril (odds ratio [OR] = 1.68; 95% CI = 1.15-2.46) and amlodipine (OR =
1.94; 95% CI = 1.09-3.44). Despite the fact that consensus OH was linked to stroke (HR = 5.01; 95% CI = 1.80-13.92),
nonfatal CVD (HR = 2.28; 95% CI = 1.21-4.30), and any CVD event (HR = 2.12; 95% CI = 1.12-3.98), neither BP aim
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nor medication changed this risk. Fears of inducing OH or its CVD effects should not dissuade persons with chronic renal
disease caused by hypertension from lowering their blood pressure. >

DISCUSSION

Heart failure is a clinical syndrome characterized by a series of symptoms (dyspnoea, orthopnea, swelling of the lower
limbs) and signs of heart failure (increased jugular venous pressure, pulmonary congestion) resulting from structural
and/or functional abnormalities of the heart resulting in reduced cardiac output and or increased intracardiac pressure. !
Chronic heart failure is a condition in which the heart has difficulty pumping blood throughout the body. It can develop
over a long period of time with symptoms of shortness of breath, problems exercising, fatigue, and swelling of the feet,
ankles and abdomen.?

Various cardiovascular conditions ranging from arrhythmias to valvular heart disease can lead to heart failure. Advanced
age is the most powerful risk factor, although it is not modifiable. Hypertension increases the risk of heart failure 2-3
times. Analysis of the Framingham heart study revealed that the median blood pressure of patients who eventually
developed heart failure was 150/90 mm Hg emphasizing that the risk is increased in suboptimally treated hypertension
even at modest levels of severity. Multiple studies across multiple agents unequivocally show that treatment of blood
pressure leads to a marked reduction in heart failure.'®

The proportional reduction in major cardiovascular disease events that resulted from lowering blood pressure did not
differ significantly from either the presence or absence of previous cardiovascular disease events, coronary heart disease,
or cerebrovascular disease at the time of trial inclusion. This was the case even though these conditions were present.
Because the relative effects are so constant, they anticipate that the absolute benefits of decreasing blood pressure will be
greatest for persons who have the highest absolute risk of cardiovascular events. This is because these individuals have
the largest absolute risk.!”

Systolic Blood Pressure Intervention Trial (SPRINT)'4 found that intensive blood pressure control (systolic blood pressure
[SBP] target of 120 mm Hg) was better for the heart than standard blood pressure control (target of 140 mm Hg). A meta-
analysis showed that a target systolic blood pressure <130 mm Hg was linked to a lower risk of cardiovascular events and
death, especially in people who were already at high risk. Recent large-scale observational studies, on the other hand,
have shown that older patients should be careful when their systolic blood pressure is lowered to less than 130 mm Hg.'®!®

Lower SBP goals should also be thought about in terms of how likely people are to stick with their treatment and the bad
things that could happen as a result.'®!® Uncertainty exists about the efficacy of mineralocorticoid antagonists (MRAs),
B-adrenoceptor blockers (B-blockers), and angiotensin-converting enzyme inhibitors / angiotensin receptor blockers
(ACEIs/ARBs) in HFpEF.? Similar patterns in treatment efficacy were identified for spironolactone on surrogate
outcomes, however eplerenone exhibited a tendency of higher efficacy in reducing hospitalizations compared to all other
drugs. 22

No medication therapy exhibited statistically significant improvement in clinical and surrogate outcomes in HFpEF
patients diagnosed in accordance with the 2016 ESC guideline. Compared to alternative pharmacological therapies,
spirolactone and eplerenone demonstrated clinically significant reductions in mortality and hospitalization, respectively.
To establish treatment results in HFpEF, more MRA clinical studies are required.?'-??

Additional studies by medication class revealed that RAAS inhibitors reduced SBP the most, whilst beta-blockers had no
discernible effect on SBP. Nevertheless, there were only four beta-blocker studies, and they sensitivity analysis revealed
that the total SBP change across beta-blocker trials was biased by the MERIT-HF trial, in which the SBP rose in the
metoprolol arm relative to the placebo arm. Taking away this outlier study, they findings are consistent with research in
the general population, where beta-blockers appear to be less successful in decreasing blood pressure on average. 2’22

A 5 mm Hg drop in systolic blood pressure lowered the incidence of major cardiovascular events by roughly 10% in this
large-scale study of randomised trials, regardless of previous diagnoses of cardiovascular disease and even at normal or
high-normal blood pressure readings. These findings imply that a set degree of pharmacological blood pressure reduction
is equally beneficial for both primary and secondary prevention of severe cardiovascular disease, even at blood pressure
values that are not currently regarded for treatment. Doctors who communicate the justification for blood pressure
lowering medication to their patients should emphasize the relevance of lowering cardiovascular risk rather than just
lowering blood pressure.

CONCLUSION

In spite of the fact that the reader's blood pressure may be at or below the goal range established by the guidelines, this
article presents convincing evidence that all readers would benefit from additional reductions in their blood pressure. This
protection is especially valuable for those with the highest cardiovascular risk (eg, patients with diabetes who are
smokers).
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