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ABSTRACT
INTRODUCTION
Heart failure with preserved ejection fraction (HFpEF) is a condition where the left ventricular function is >50%. This
population has a high morbidity and mortality compared to its counter-part heart failure with reduced ejection fraction
(HFrEF). However treatment in this group remain spares. Hypertension medications are widely used in practice for patients

with heart failure with reduced ejection fraction, however its efficacy in HFpEF is still an ongoing research.

METHOD
Evidence based research from various different search engines such as Medline®, Cochrane®, and Proquest® with inclusion of
high quality evidence such as meta-analysis, systematic review, RCT, and cohort studies. The selected papers were screened

for validity, importance and applicability to the case in question.

RESULT

The two different RCTs studies showed that ACE-I had no effects in HFpEF. Research by Kitzman et al. showed that ACE-I
did not show any improvement of left ventricular mass, neuro-hormonal profile, and 6 minutes walking test. This was also
confirmed by Zi et al., which in addition showed that ACE-I did not increase the quality of life in the geriatric subjects.

CONCLUSION

All in all, ACE-I as a type of anti-hypertensive medication does not benefit geriatric population of HFpEF.
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typical sign and symptoms of heart failure could as well
1. INTRODUCTION

be found in HFpEF which lead to hospital admission [1].

Heart failure with preserved ejection fraction (HFpEF) is A huge proportion of heart failure that develop in the
a condition where the left ventricle ejection fraction is elderly are HFpEF, this is particularly true in women.
still above >50%, besides the existence of impaired Patients with this condition have great tendency to be
diastolic function and altered natriuretic peptide. The readmitted to a hospital due to the heart failure
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decompensation, which as well alter the patients’ quality
of life. A few researches have also shown that HFpEF
patients have almost similar risk of mortality as compared
to the counterpart HFrEF (heart failure with reduced
ejection fraction, LVEF <40% [2]. Nonetheless, there is
poor understanding of the disease progression and
treatment, despite commonly being treated by the general

heart failure guideline.

The currently accepted pathophysiology of HFpEF is an
abnormality of the diastolic function at left ventricular.
This event occurs due to an aberrant active relaxation of
the left ventricle, which would be accompanied by the
passive left ventricular stiffness. The condition would
hamper the cardiac output, especially during exercise. The
disease progression of HFpEF is thought to be caused by
various factors such as hypertension that cause concentric
remodeling, defective chronotropic, depletion of
vasodilatory reserve, impaired oxygen perfusion, and

excessive adipose density [3].

Based on the guideline of heart failure treatment, the
common medication used to treat and control the disease
are beta-blocker, ACE-I, CCB, aldosterone antagonist,
ivabradine, and digoxin [1]. However these medication
are proven to benefit patients with reduced ejection
fraction. There is still not enough evidence in the
treatment for HFpEF.

The epidemiological data from USA in 2010 showed that
HFpEF counted for 44% - 72% of the total heart failure
found at hospitals across the country. Meanwhile heart
failure in general is known as a major cause of death as 1

in 9 American decreased caused by this HF [4].

2. CASE STUDY
A 65-year-old women came to the clinic presented with
dyspnea on exertion while doing a heavy daily activity

such as walking to the market in the morning. Patient

denied any chest pain throughout her disease progression.
She claimed that there is no difficulty in sleeping, she
could sleep with just a single pillow. However, 10 years
ago the patient had a history of collapse, although her
consciousness regain after a minute, the problem kept on
bothering her in an intermittent fashion. During the attack,
usually the patient felt palpitation, headache, and light
headedness. Despite not always leading to losing her
consciousness, the problem kept on bothering her for
years. She started seeking help 3 years ago since the
problem became more frequent to 3 times in a week. That
time she attained a referral letter to a heart specialist and
was diagnosed with atrial fibrillation. Several test such as
ECG, holter, and echocardiography were conducted. In
one of those tests, it was found that the heart’s left
ventricular ejection fraction has decreased to 50%. She
was then treated with digoxin, warfarin and ramipril from
the doctor in charge. The patient denied any history of
hypertension, although she was diagnosed with diabetes
15 years ago and ever since had been consuming
metformin 2 x 500 mg. She acclaimed that her blood
glucose had always been controlled well together with
appropriated lifestyle modification. In her family history,
it was found that her father died out of stroke at the age of
82 years, while her mother died due to stroke at the age of
90 years, her siblings are all healthy and alive some with

hypertension and diabetes.

3. QUESTION

Does anti-hypertension medication has a potential benefit
in the treatment of HFpEF?

4. METHODS

The literature search was conducted on the 5th October
2019, which gathered data from a few search engine such
as Medline®, Cochrane®, and Proquest®. Each search
engine corresponded by a different search keys as shown
on Table 1. However the general search words included
“anti-hypertension” “ACE-I” “CCB” “ARB” “geriatric”
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and “HFpEF”. Other anti-hypertensive medication that
are not widely available were not included. Meanwhile
some MeSH terms were used to find the roots of each
word and find synonyms of the word. The inclusion and

exclusion criteria were written on Table 1, in general only

high level of evidence as meta-analysis, systematic
review, and high evidence clinical trials were included.
The appraisals of papers were based on the guideline used
by Oxford University, center of evidence-based medicine
(Figure 1).

Database Search stratezy Limitation Hit
(("cakium channel blackers*[Pharmacological Action] OR “calcium channel blockers"[MeSH Terms] OF
("calcium'TAll Fields] AND “channel'TAll Fields] AND “blockers"[All Fields]) OF. "calcium chamnel
lockers"[ALl Fields) OR ("calcium"[ALl Fields] AND “channel TAD Fiskds] AND "blocker'[All Fields]) OR.
“calcium channe] blocker'TAN FieldsT) OR. CCB[AN Fields] OR. (["receptors, angiotensin"[MeSH Terms] OF.
("receptors[All Fialds] AND “angiotenzin’[All Fields]) OF. "angiotensin receptors'TAll Fields] OR
("angiotensin TAL Fields] AND "receptor"[A1l Fields]) OR. "angiotensin raceptor TAU Fiekds]) AND blocker[AL
Fields]) OF. ARBJAll Fields] OR ("angiotensm-converting enryme mhibitors"[Pharmacological Action] OF.
"angiotensin-comverting enzyme inhibitors"[MeSH Terms] OF. (“angiotensin-comverting"[All Fislds] AND
Medline “enzyme"[All Figlds] AND “inhibitors"[ALl Fields]) OR. “angiotensin-converting enzyme inbibisors"[A1l Fields] Systematic review 0
OF. ("ace"[All Fields] AND “inhibitor'[A1l Fields]) OF. "ace inhibétor'TAll Fields]) OF. (“antihypertensive Fandomized conmolled rial
agents TPhamacological Acden] OF. "anthypertensive agentsTMeSH Terms] OF. ("andhypertensive'[Al
Fields] AND “agents'TAIl Fields]) OR. “antihypertensive agents'TAll Fields] OR ("anti"[All Fields] AND
“hypertenszive"[All Fields]) OF. "anti hypertensive'TAll Fields]j) AND Geriamric[All Fialds] AND (HFpEF[AL
Figlds] OR (["heart faihure"[MeSH Terms] OR ("heart'TAl Fields] AND “fafhwre"[AL Fislds]) OR. “hean
failure"[ADl Fields]) AND (“preservation. hiological TMeSH Terms] OR (preservation’[All Fields] AND
“hiological [All Fields]) OF. ‘"bialogical preservation”[All Fields] OF “pressrved'[All Fields) AND
ejection] All Fields] AND fraction[All Fields])j) AND "humoms'TMeSH Terms]
by ion OR. anti-hyp ive OR. ACE-I OR ARB OR. CCB) AND Geriamric AND (HFpEF OF. Hzart
Cochrane fxiture with pressrved sjection fraction) Cochrne revisw b
Systemarc review
RCT
Mem-amalyzis
WOT (Books AND Wire Feeds AND Raports AND Trade Joumnals)
NOT (confidence intervals AND diabetes AND regression analysis AWD chronic obstuctive poimanary
dizease AN hemodialysis AND kidney diseases AND kidney mansplantation AND Tmg
dizeases AND rodents ANT bias AND cancer therapiss)
(amti-hypertension OF. anti-hypensnsive OF. ARE OR ACE-i OR. CCB OR calcium channsl hlocker) AND NOT (Genenl Information AND Conference Proceeding AND Literature Review AND Undefined) .
Proquest Geriaric AND (HFpEF OR Hert fibure with preserved siection Sactian) NOT {Agricuingal & Envirormenta] Scisncs Cellscrion AND Environmensl Scimce 15
Index AND Environmental Science Callection AND Materials Science & Engineering
Collection AND Engineering Index AN Engineering Collecrion AND Psychology
Darabase AND Engineering Database AND Agriculmral Science Collecdon AND Agriculmre Sciance
Database AND Research Library: Business AND Advanced Technalogies & Aerospace
Collection AND Seciology Database AND Advanced Technologies & Aerospace Database AND Earth,
Amospheric & Aquatic Science Collection AND Materials Science
Collection AND Psyc ARTICLES AND Materials Science Datbase AND Besearch Library: Social
Sciences AWD Environmental Scisnce Diatabase AND Earth. Amposphenic & Aquatic Sdence Dambase
Table 1: The search results and limitation from Medline®, Cochrane®, and Proquest® database.
Medline Cochrane Proquest
5 . R ES U LTS 9 Citation(s) 0 Citation(s) 153 Citation(s)

Evidences from the search did not give rise to any
significant benefit from the use of oral anti-hypertensive
medication towards HFpEF in geriatric population. In one
study by Kitzman et al., 35 and 36 randomly selected
patients after prior screening were administered Enalapril
(ACE-i) and placebo respectively. The study showed that
after a 12 months follow-up there were no significant
difference in any Doppler left ventricular diastolic

function as depicted in the figure below [5] (table 2).

157 Non-Duplicate
Citations Screened

Inclusion/Exclusion
Criteria Applied

8 Articles Retrieved

Inclusion/Exclusion
Criteria Applied

149 Articles Excluded
After Title/Abstract Screen

3 Articles Excluded
After Full Text Screen

1 Articles Excluded
During Data Extraction

Figure 1: Prisma diagram of the search process.
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Enalpril Placebo
Baseline 4mo Final Baseline 4mo Final |P

LV volumes and masses (MRI)

Mass, g 12920 | 125+21 | 121+18 | L18+28 | 113+26 | 11326 0.82
Mass/end-diastolic volume ratio 19205 | 1804 | 19=04 | L8204 | L1704 [ L7204 1
End-diastolic volume, mL 7016 T+17 | 67+14 | 68£16 |67=18 |T0=16 1
End-systolic volume, mL 24106 | 24207 | 23106 |23+07 |23:08 |24=08 0.88
Stroke volume, mL 4611 | 4812 |[M=z10 4513 |13 [46=11 1
EF, % 6506 | 6606 |66+06 |66+07 |65+07 |66=08 0.99
Doppler LV diastolic function (ulfrasound)

Early mitral annulus velocity, cmv/s 94+21 |91+20 |84=14 |[80=1T |75£L7 |T1=zL5 0.1
Early deceleration time, ms 22045 | 220£58 | 208£58 | 23748 | 24060 (242262 | 0.65
Isovolumefric relaxation fime, ms T0=19 70=+16 13 T£15 81=18 T6=17 037
Early mitral flow velocity, cm/s 7617 7817 8116 |TLx16 T0+15 3217 03
Early/atrial mitral flow velocity, cm's 101£05 | 102205 | L10£07 | 0.84203 08403 | 0.94
EEa 8322 | 89226 [99=24 |94=32 108=36 1

Table 2: Left ventricular function in the two different groups.

Another study by Zi et al. [6], which recruited 74
subjects, made an assessment based on exercise tolerance.
It was found that the mean 6 minutes’ walk test increment
was not statistically significant in quinapril (ACE-i)
compared to placebo group. Similar results were found by

Kitzman et al. [5] in assessing exercise performance by

6-minute walk test, and ventilator anaerobic, which
showed only 0.1+0.4 mL/kg/min (0.7%; 95% CI, -0.6
mL/kg/min to 0.8 mL/kg/min) treatment effect compared

to the control group [5,6].

A study by Berry et al. [4], which was a cohort that
encompassed 528 subjects with heart failure of the mean
age 72, had 29% proportion of HFpEF. In this study, the
death rate between HFpEF and HFrEF were compared,
some proportion of HFpEF subjects in this study received
ACE-I, the result showed that similar death rate were
found in both groups [4]. Meanwhile, another cohort
study by Tinetti et al., found that the elderly population in
general with heart failure without previous assessment of
the ejection fraction by echocardiography would benefit
administration of RAS blocker which increase the

survival ratio by 0.8 [2] (Table 3 & Table 4).

Article Year | Randomized Comparable Additional Loss to Double CI
groups treatment Tollow up blinded

Kitzman et | 2010 + + <20% + 95%
al

Zietal 2003 + + + N/A + 95%

Berry et al. | 2005 - + - 16% 95%

Tinettiet | 2015 - - - 1.3% 95%
al

Table 3: Critical appraisal of three papers based on the center
of evidence-based Medicine University of Oxford.

Author | Tifle Population Study design

Realts Summary

Kitzman et | A Randomized Double-Blind Trial of
al, 2010 [§] | Enalapril in Older Patients With Heart
Failure and Preserved Ejection Fraction

71 stable eldarly patients (7021 yeare,
80% womsen) with compensated HFpEF
blood pressure controlled

Fandomizad double-blind controlled trial of enlaprl
20mgid with placebo for 12 months

Assessments: exercise oxygen consumption, §
minutes walking test, Minnssota lving with EF
MRI, Dapller, Ech L

There iz 2 sl ion in peak — 0.7%),

tendency of hmproved Minnesota Living with HF Questionnaire (p=0.07)
reduction of systolic blood pressure during peak exercise (p=0.02), and
carotid arterial distensibilty (p=0.04)

No diff 6 mimetes walking test, sorti distensibility, let

vascular ultrasound.

25 subjests given Enalapril (ACE Tubibitor) and 34
contral placebo.

ventricular mass, mnd nenrobumonal profile.

‘Angiotensin inbibitor doss mot substantially
improve key long-term clinical outcome (sxercise

capacity or aortic distensibility) in geriatric patients

adults vith muliple chrozic conditions
population based cobart study

Zietal, | The effect of quinapril on fonctional stafus | 74 geritric subjects (wean SO 75 (7) | Randomized contolled trial (RCT) Mean 6 mizute walk test ineressed in quinapril growp compared fo ‘ACET anti-hypertension trestment in EEpEF did
2003 (6] | of elderly patients with dinstolic heazt vears) NYELA i and normal to mildly pliceba sroup, although not statistically siguificant p=0.04, There is no | mot show a bensficial ffect of exercise tolerance
sailurs impaived EF (>=40%4) significant change in quality of lifk score. nd quality of e in sldarly
Berry et al, | Heart fsilurs with preserved (8 ventricular | 518 smergency patients (sverageage | Prospective Cobort 130 subjects (29%) had HIFpEF. Less EFPEF subjects received ACE-l | HFpEF subjects had more comorbid, bowever
2008 systolic fumction: a hospital cobort stady | 72(13)) adimitted vith heart xiure, with than EFrEF. However warfarin was found to baused in 2 lot of HFpEF | similar progmosis despite being siven different
ejection fraction data available for 84% patients for AF Result of using those medications shows similar death medieation
af the subjects rate and/or readmission for unspeeified reasoms
Timatti at Assaciation hetween mrideline £578 older adults fallowed throngh 2011 | Prospective Cohart Patients with heart failure shows survival benefit from Renin-angiotensin | Although it shows increzse in survival the research
al, 2015 | recommended drugs and death in older system blocker by 0.8 hazard ratio doas not assess the patient's sjection fraction by

echocardiography, it is possible fo be interlaced
with EF(EF,

Table 4: Results and study characteristics.

6. DISCUSSION
Based on various literature assessing the applicability of
anti-hypertensive medication such as ACE-I for geriatric

population with heart failure, especially the one with

preserved ejection fraction, there were no positive
outcome interims of the exercise test, as well as Doppler
of the left heart function. Although medication serving as
hypertension lowering agent for instance ACE-I found to

have a strong evidence to benefit heart failure patients

12




www.tridhascholars.org | December-2020

with reduced ejection fraction [1], RCTs by Kitzman et al.
[5] and Zi et al. [6] declined any beneficial outcome for
the geriatric HFpEF patients [5,6]. Other cohort study by
Berry et al also found that HFpEF and HFrEF patients had
similar death rate, although some proportion of HFpEF
subjects which was not specified in the study group had
been treated by ACE-I [4]. However, a cohort by Tinetti
et al which encompassed a huge number of patients (8578
elderly) found that RAS blocker would benefit this the
elderly population with heart failure despite knowing the
ejection fraction. The limitation of this study by Tinetti et
al. was that the proportion of HFpEF and HFrEF patients
were not adequately performed due to the limitation in

echocardiography resources [2].

Strong evidence based on the two RCT by Kitzman et al.
[5] and Zi et al. [6] concluded that ACE-I applicability for
patients with HFpEF was not going to be beneficial as
assessed by exercise performance and cardiac Doppler

functioning. In addition it was found that women were

more predominantly subjected to HFpEF among the
elderly population as depicted by the date from Kitzman
et al. [5].

Further understanding of the disease and various trials
could benefit this population in the future. Although
ACE-I alone did not show any positive correlation in
these studies. Another study which is due in 2019 aimed
at inducing the production of cGMP in the myocardial
cells and modifying the fibrosis process using a
combination of Sacubitril-Valsartan (ARNi/angiotensin
receptor-neprilysin inhibitor) could be the future advance

for the population [7].

7. CONCLUSION

Therefore it is possible to conclude that ACE-I as a sub-

type of anti-hypertensive lowering agent is not beneficial
interims of improving exercise tolerance, left ventricular

function, and lowering mortality rate.
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