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Resting Heart Rate and its Effect on All-Cause Morbidity and Mortality

Peter V. Tronset, PA-S

Department of Physician Assistant Studies, University of North Dakota School of Medicine & Health Sciences

Grand Forks, ND 58202-9037

| 1terature Review

|_1terature Review Cont.

Applicability to Clinical
Practice

= |nformation from the literary review allows medical providers to take
the benefits shown in reducing resting tachycardia in the patient
population and apply it to cardiovascular disease prevention and apply
It to those with subsequent morbidities to reduce overall mortality.

= |nformation shows the limitation of heart rate reduction and its limited

Abstract

= According to the American College of Cardiology (ACA 2019),
approximately every 40 seconds an individual has a myocardial
Infarction (MI). "

= While the ACA reports a decrease in death rate from cardiovascular
disease by 18.6% (2006-2016) and a decrease in death rate from
coronary artery disease by 31.8% (2006 — 2016); Heart disease
remains the leading cause of death, affecting approximately 5.7

= Tachycardia and its associated risk of cardiovascular disease.

= Palatini (1999) notes a study conducted on Army officers
correlating a two to three times higher frequency of developing
hypertension in those with transient tachycardia, as compared to
those who had heart rate within target, dating back to 1945. Levy,
White, Stroud (1945) were the first to publish in the Journal of
American Medical Association a found correlation between resting

= Bradycardia and its associated risk of cardiovascular disease and
mortality.

Messerli et al (2016) concluded that in those with heart failure,
the use of negative chronotropic drugs (beta blocker, calcium
channel blocker) reduced cardiovascular events and
exacerbations by reducing oxygen demand of the cardiovascular
system. Adversely, In patients with hypertension, reduction of

million American adults.

= A literature review was conducted through systematic reviews, meta-
analyses, randomized controlled trials (RCTs), and peer-reviewed
medical journals, The Journal of the American Medical Association

resting heart rate increases the chance of cardiovascular event,
through increased central systolic blood pressure and decreased
brachial blood pressure, causing a ventricular — vascular
mismatch

tachycardia and increase In cardiovascular mortality.

= |n the elderly, Sutton-Tyrrell, Alcorn, Herzog, et al studied 187
patients with systolic hypertension. In the studied patients, a
correlation between those with a resting heart rate and development

benefits In certain patient populations, such as those already In target
range heart rate, and those whose heart rate and correlating blood
pressure are optimized for their current health status

(JAMA), and The Journal of the American College of Cardiology = Dharod et al. (2016) found that patients with a resting heart rate of carotid stenosis was evident (p=0.013).
(ACC), to evaluate the effects of variation in resting heart rate and its of <60 bpm, regardless of ethnicity and not on heart rate = |[n patients with hypertension, cardiovascular relative risk was I Qefe re N CeS
effect on cardiovascular morbidity and mortality. modifying medications, had similarities including lower BMI, adjusted for those who smoke, factored in total cholesterol, and
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. . . . . g . . 1 1 1 radycardia with incident cardiovascular disease and mortality. Journal of American Medical Association Internal Medicine, ,
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s " - - - showed an increased risk of mortality due to cardiovascular women with hypertension. (Palatini, 1999). tplc.doi org/ 10,1016/ atherosclerosis.2014,06.02.
death. Additionally, no benefit is found in reduction of resting heart . i, ’ > _ | | N
i d|Sease’ Compared to those who are not on heart rate modrfy'ng ] ] ] ] ] ] Stewart, J., Manmathan, G., & Wilkinson, P. (2017). Primary prevention of cardiovascular disease: A review of contemporary
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Introduction

= According to the American Heart Association (2016), heart failure
affects approximately 5.7 million adults in the United States, with the
number of heart failure diagnosis increasing each year.

= This study focuses on resting heart rate and its effects on morbidity
and mortality.

= Resting heart rate groups include: <60 beats per minute. 60-80 beats
per minute, and >80 beats per minute.

Statement of the Problem

* |n the United States, heart disease Is the leading cause of death in men
and women of most ethnicities, accounting for approximately 610,000
deaths annually according to the CDC (2019). With guidelines aiming
to reduce blood pressure and reduce atherosclerosis (plague deposits
In the blood vessels), how closely Is heart rate, especially resting
tachycardia, being looked at In the development of heart disease,
assoclated morbidity and mortality? All major contributing factors of
cardiovascular disease need to be addressed If heart disease,
assoclated morbidity and mortality are to be significantly reduced, this
Includes bradycardia, resting tachycardia and their effect on
cardiovascular disease.

Research Questions

= |n the general population, does variation Iin heart rate reduce chance of
cardiovascular disease, morbidity and mortality in those with
bradycardia?

= Does tachycardia increase the risk for cardiovascular disease,
morbidity and mortality, compared to those with a heart rate in target
range?

Makita et al. (2014) compared the effects of bradycardia and the
development of cardiovascular disease to the well-established
findings of tachycardia and its known comorbidity of
cardiovascular disease events in men. In the study, 17,766 men
and women were studied with the results of the study based on a
mean follow-up time frame of 5.6 years. Noted cardiovascular
events occurred 213 times in men and occurred 186 times In
women. Of the groups based on resting heart rate, increased risk
of cardiovascular disease events was greatest in men with a
resting heart rate of <60 beats per minute, as well as the group of
men and women whose resting heart rate was equal to or >80
beats per minute

= Target heart range and its associated cardiovascular risk.

= Steward et al. (2017) focused on lifestyle and their modification

according to the guideline references noted in the methods
portion. Lifestyle modifiers focused on areas including; exercise,
diet, alcohol consumption, weight, smoking cessation. Additional
modifiers considered that involve medical therapy include; anti-
hypertensive therapy, lipid lowering therapy, anti-platelet therapy
and blood glucose control. An important factor when considering
lifestyle change is the effect on systolic and diastolic blood
pressure, as well as BMI. Those who have a blood pressure
>115/75, where each 20mmHg rise in systolic blood pressure
(115) or a 10mmHg rise in diastolic blood pressure (75) doubles
an 1ndividual’s risk for cardiovascular disease event occurrence.
Additionally, those with a BMI >25 show Increased risk for
development of cardiovascular disease, while those with a BMI
<20 have an increased all cause mortality. Optimal BMI is 20-25.

decreased by 14 beats per minute. In those whose heart rate didn’t

decrease

0y at least eight beats per minute, no benefit of beta-

blocker administration was observed. (Kjekshus 1986).

Discussion

= |n those with resting bradycardia (<60 bpm), benefits are seen in select

populations. The population that benefit the most are those with a

resting heart rate of 60 bpm or less, who are not on heart rate
modifying medication.

= |ndividuals whose HR 1s 60-80 benefit from lifestyle modification to
reduce BP to <120/180, lower BMI to 20-25, cessation of smoking and
alcohol intake, and reduction of HDL/LDL ratio to <5 (3.5 optimal).
These lifestyle modifications greatly reduce the risk of CVD
development.

= Reduction in tachycardia through pharmacotherapy (beta blocker,

calcium channel blocker) show the greatest benefit in prevention of
CVD and associated risks (MI, stroke, death) when rate is reduced by

at least 8-14 points.

Table 4. Hazard Ratios for Incident Cardiovascular Disease (CVD) and Mortality by Heart Rate (HR) Category®

HR Category, beats per
minute

Model 1

Model 2

Model 3

Model 4

Hazard Ratio
(95% Cl)

P Value
for Trend

Hazard Ratio
(95% Cl)

P \Value
for Trend

Hazard Ratio
(95% Cl)

P Value
for Trend

Hazard Ratio
(95% CI)

F Value
for Trend

Incident CVD

Participants not taking
HR-modifying drugs

=50
50-59
60-69
F0-79
=80

Participants taking
HR-modifying drugs

<50
50-59
60-69
FO-79
=20

1.10 {(0.73-1.67)
1 [Reference]

1.26 (1.00-1.59)
1.41 (1.08-1.84)
2.05 (1.46-2.89)

1.22 (0.71-2.47)
1 [Reference]

1.88 (1.22-2.87)
1.58 (0.87-2.86)
2.27 (0.99-5.22)

<001

.04

1.03 (0.68-1.57)
1 [Reference]

1.17 (0.93-1.48)
1.26 (0.96-1.66)
1.59 (1.11-2.27)

1.28 (0.68-2.40)
1 [Reference]

1.88 (1.22-2.90)
1.58 (0.86-2.92)
2.17 (0.91-5.14)

A3

06

1.02 (0.67-1.55)
1 [Reference]

1.17 (0.93-1.48)
1.26 {(0.96-1.65)
1.57 (1.10-2.24)

1.28 (0.68-2_39)
1 [Reference]

1.89 (1.22-2 . 92)
1.59 (0.86-2.92)
2.20 (0.92-5.22)

14

06

1.07 (0.71-1.63)
1 [Reference]

1.19 (0.94-1.51)
1.27 (0.96-1.67)
1.55 (1.08-2.22)

1.27 (0D.68-2.37)
1 [Reference]

1.84 (1.19-2.86)
1.58 (0.85-2.92)
1.80 (0.75-4.29)

16

10

Mortality

Participants not taking
HR-modifying drugs

=50
50-59
&0-69
J0-79
=20

Participants taking
HR-modifying drugs

=50
50-59
60-69
70-79
=80

0.71 (0.47-1.09)
0.82 (0.66-1.02)
1 [Reference]

1.21 (D.97-1.52)
1.58 (1.16-2.15)

2.39(1.41-4.06)
1.54 (0.99-2.40)
1 [Reference]

1.39 (0D.75-2.56)
4.38 (2.14-8.94)

=<.001

001

0.74 (0.49-1.13)
0.85 (0.69-1.07)
1 [Reference]

1.21 (0.97-1.53)
1.51 (1.10-2.07)

2.36 (1.36-4.09)
1.60 (1.02-2.52)
1 [Reference]

1.36 (0.74-2.52)
3.91(1.83-8.32)

002

001

0.72 (0.47-1.10)
0.85 (0.68-1.06)
1 [Reference]

1.22 (0.97-1.53)
1.52 (1.11-2.08)

2.43 (1.39-4.22)
1.62 (1.03-2.54)
1 [Reference]

1.36 (0.74-2.52)
3.87 (1.82-8.25)

002

001

0.71 (0.41-1.09)
0.83 (0.67-1.04)
1 [Reference]

1.21 (0.96-1.52)
1.49 (1.08-2.05)

2.42 (1.39-4.20)
1.65 (1.05-2.59)
1 [Reference]

1.35 (0.73-2.50)
3.55 (1.65-7.65)

002

002

Abbreviation: HE, heart rate.

mass index, creatinine level, systolic blood pressure, and diastolic blood
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