Jemds.com

Review Article

Prognostic Markers in Advanced Heart Failure

Parth Pramod Godhiwala?l, Sourya Acharya?, Sunil Kumar3, Charan Bagga#*

12,34 Department of Medicine, Datta Meghe Institute of Medical Sciences
(Deemed to Be University), Sawangi (Meghe), Wardha, Maharashtra, India.

ABSTRACT

Heart Failure is a crippling condition with a very poor outcome. Advanced heart
failure is the endpoint in patients of heart failure. Mortality rates are significantly
higher among these patients. Heart failure is an impairing condition with a poor
prognosis, especially during the advanced stage when patients progress with shorter
survival rates and mortality rates higher than 50% during the first year of follow-up.
Early identification of those patients who might experience the worst progression or
premature death is vital, as this would allow intervention in an attempt to change the
natural course of their disease. Conventionally, in evaluating heart failure
populations, the magnitude of clinical manifestations has proved to be a valuable tool
for prognosis stratification. Because of their symptoms, these patients need
hospitalization and form a poor prognosis population, although tests may help to
identify which ones will have the worst clinical progression.

Various tests and risk scores are therefore developed as prognostic markers in
advanced heart failure. Early diagnosis and treatment can help change the natural
course of the disease. Commonly used prognostic markers include HbAlc, eGFR,
LVEF, 6MWT, and NT-proBNP. These markers can help predict mortality in these
patients. Before the use of these markers, the prognosis was defined by clinical
presentation and severity of symptoms but it was not possible to decide as to which
patient will have the worst outcome based only on symptoms. This review is an
attempt to summarize the basic knowledge of various prognostic markers mentioned
above used in advanced heart failure.

KEY WORDS
Advanced Heart Failure, Prognosis, 6MWT, eGFR, LVEF, NT-proBNP, HbA1lc

] Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 10 / Issue 01 / Jan. 04, 2021

Corresponding Author:

Dr. Sourya Acharya,

Professor,

Department of Medicine,

Datta Meghe Institute of Medical Sciences
(Deemed to Be University),

Sawangi (Meghe), Wardha,
Maharashtra, India.

E-mail: souryaacharya74@gmail.com

DOI: 10.14260/jemds/2021/8

How to Cite This Article:

Godhiwala PP, Acharya S, Kumar S, et al.
Prognostic markers in advanced heart
failure. ] Evolution Med Dent Sci 2021;10
(01):39-44, DOI: 10.14260/jemds/2021/8

Submission 08-08-2020,
Peer Review 14-10-2020,
Acceptance 20-10-2020,
Published 04-01-2021.

Copyright © 2021 Parth Pramod
Godhiwala et al. This is an open access
article distributed under Creative Commons
Attribution  License  [Attribution 4.0
International (CC BY 4.0)]

Page 39



Jemds.com

BACKGROUND

Heart failure is a “complex clinical syndrome resulting from
impairment of ventricular filling or ejection of blood
associated with symptoms of dyspnoea, fatigue, and
peripheral and / or pulmonary oedema.l” It is a crippling
condition with a very poor prognosis. Morbidity and mortality
rates are nearly 50 % after one year of follow-up. Early
identification of risk factors and timely made interventions are
two important aspects of changing the natural course of the
disease.2 Heart failure is rightly called an "epidemic”. Its
epidemiology is very complicated as multiple factors interact
in a complex manner which has a big impact on its prevalence.3
Advanced heart failure is a subset of patients who are
refractory to medical line of management as per the
guidelines. Most of the heart failure-related hospitalisations
and deaths are seen in these patients. There is an increase in
the prevalence of advanced HF due to improvement in
treatment protocols. However, quality of life continues to
remain poor for this subgroup of HF.4

The diagnosis of HF is mainly a clinical one. There is no
such feature that can help differentiate between HF and
advanced HF. Multiple modalities are used for their diagnosis.
These include clinical, functional, haemodynamic, imaging,
and biomarker data. The presence of multiple parameters
associated should raise the possibility of stage D HF. Hence, for
this reason, risk scores were developed. They help facilitate
the diagnosis and prognosis of advanced HF.# Advanced heart
failure is most commonly caused by Coronary Artery Disease
(CAD). The second most common cause is cardiomyopathies
while rheumatic heart disease is third in the list.5> Recently,
many variables have been used for defining prognosis in
patients with advanced HF.2 Many articles have used 6MWT,
LVEF, NT-proBNP, eGFR, and HbA1lc as prognostic markers.
Hereby, this article highlights in brief about these markers and
their use as markers in the modern world.

EPIDEMIOLOGY

The overall prevalence rate of HF in the USA is 1.76 % which is
approximately 4.8 million individuals of the total population.
The prevalence is 2 % among people age between 40-59 years.
It rises to 5 % in the age group 60 - 69 years which further
rises to 10 % in people age more than 70 years.6 When the
above numbers are projected to the Indian population, the
approximate people affected by HF would be around 10
million which constitutes about 0.9 % of the total Indian
population.t It is estimated that the prevalence of stage D HF
ranges from 6 % to 25 % of the heart failure cases# The largest
available registry to date of patients with chronic advanced HF
is Acute Decompensated Heart Failure National Registry LM
(ADHERE LM). According to the registry, approximately 5 % of
patients suffering from HF have Stage D disease. These
patients are refractory to the guideline-based line of therapy.”

DEFINITION

According to the heart failure guidelines by American Heart
Association (AHA) / American College of Cardiology (ACC)
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(2013) "Heart failure is a complex clinical syndrome that
results from any structural or functional impairment of
ventricular filling or ejection of blood." The most common
manifestations of heart failure are dyspnoea and fatigue often
leading to limiting exercise tolerance, and fluid retention,
which eventually leads to pulmonary and / or peripheral
oedema.l

Advanced HF is defined by the Heart Failure Society of
America as "The presence of progressive and / or persistent
severe signs and symptoms of heart failure despite optimized
medical, surgical, and device therapy. It is generally
accompanied by frequent hospitalization, severely limited
exertional tolerance and poor quality of life, and is associated
with high morbidity and mortality. Importantly, the
progressive decline should be primarily driven by the heart
failure syndrome.8"

PROGNOSTIC MARKERS

The severity of the disease is defined by many parameters. The
use of these parameters in today's world is the result of many
clinical trials that have happened worldwide in the past. They
also define the prognosis of heart failure.

1. LVEF

Left Ventricular Ejection Fraction (LVEF), is one such marker.
It shows the extent of the structural and functional
abnormalities of the ventricle. LVEF is commonly used as a
guide to explain the poor prognosis, morbidity, and mortality
in HF. A low EF (Ejection Fraction) (< 20 %) is conventionally
viewed as a gross functional abnormality. It is usually
associated with a dilated LV (Left Ventricle) chamber which is
identified as a structural abnormality.? The simultaneous
presence of diastolic dysfunction decreases survival rates
among patients with HF.

A lot many studies recently have confirmed the prognostic
impact of change in LVEF in patients with HF with reduced EF
(HFrEF). It is now proven that the recovery of LVEF, known as
‘recovered EF’, when occurs in HFrEF (Heart Failure with
Preserved Ejection Failure) patients is associated with
improved prognosis.10

Maylene Wong et al. studied the relationship between
LVEF and outcome in 5010 patients enrolled in the Val-HeFT
trial. Baseline echocardiograms were obtained for all patients
on admission. At the end of 23 months, an echocardiogram was
repeated for all patients. Decreasing LVEF was associated with
poor prognosis and increased mortality. First quartile patients
had a significantly lower mortality rate with a mean LVEF 35
% than those in the fourth quartile with a mean LVEF of 17 %.
Mortality rates were 14 % and 26 % respectively. LVEF lower
than 20 % were invariably associated with poor survival.11

Maria R. Costanzo et al. did an analytical study well-known
as the ADHERE LM study to explain the features of advanced
HF. They studied data from 1433 patients during the entire
study period. They found that mean LVEF was 29.5 + 14.1 in
the ADHERE LM registry.”

Carolyn S.P. Lam et al. studied ethnic and regional
differences among HF patients in the Asian population. Mean
LVEF was calculated as 30 (range: 24 - 35), 29 (range: 25 - 33)
and 25 (range: 20 - 31) in Northeast Asia (n = 1658), South Asia
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(n=1436) and Southeast Asia (n = 2182) respectively. Overall
mean LVEF was 28 (range: 22 - 33) in total 5276 subjects.12

2. eGFR (Estimated Glomerular Filtration
Rate)
A number of studies have discussed a connection between
impaired renal function and poor outcomes in acute as well as
chronic HF. Drugs used in the treatment of HF can itself affect
renal functioning in many ways leading to decreased
Glomerular Filtration Rate (GFR). It is an indication of poor
prognosis.13
Mortality rates are very high in patients with reduced eGFR or
reducing eGFR. This has seen observed in two landmark RCTs
(Randomized Controlled Trials) that analyzed the data
retrospectively.1415 Multiple factors are considered to cause
renal dysfunction, out of which venous congestion and
reduced renal perfusion most common and important factors.
These two factors are primarily influenced by compromised
cardiac functioning.16

Testani et al in their study on heart failure patients
observed early reduction in GFR is associated with high
mortality rates. This landmark study known as the SOLVD
(Studies of Left Ventricular Dysfunction) study, showed higher
mortality in the placebo group. The Enalapril group did not
show a reduction in GFR. As Testani et al concluded that “(1)
reduced GFR directly contributes to worse outcomes and (2)
reduced GFR is a marker of worsening HF and, thereby, is
related with poorer outcomes.17”

V.K. Chopra et al. had conducted a study over a period of 4
years (2014 - 2017) in 5590 subjects. The mean eGFR in their
study was 76.1 = 27.7. They also had studied mean eGFR
among mortality and non-mortality group. Mean eGFR in the
mortality group was 68.5 * 30.2 and in the non-mortality
group was 77.7 £ 26.9.18

Pooja Dewan et al. had studied mean eGFR in 13174
patients of HFrEF. A comparison of patient clinical features
and outcomes between Asia, the Americas, and Europe and
also within Asia was done by them. They found out that mean
eGFR was 65.8 £ 19.1 in Western Europe (n = 3521), 70.0 =
19.5 in Central / Eastern Europe (n = 4758), 61.7 + 17.7 in
North America (n = 613), 77.5 + 29.5 in India (n = 1390) and
80.4 £ 21.0 in China (n =833).19

3. Hyponatremia
Hyponatremia defined as “a serum sodium concentration <
135 mmol / L,” is a very familiar finding in HF. In the OPTIME-
CHF study, it was observed in 27 % of the total study
population.20 Hyponatremia has proved its worth as a
predictor of poor outcomes in patients admitted for acute
heart failure in this study.2!

In ACTIV in CHF trial, low sodium levels were presentin 21
% of patients hospitalized as a case of acute decompensated
heart failure.22

In patients with chronic HF, serum sodium levels are well-
known predictors of mortality.23 While comparing serum
sodium levels with mortality, and inversely proportional
relation was documented. In-hospital and sixty-day mortality
rates, both were significantly higher for patients with low on-
admission sodium levels. It was also observed that mortality
rates reduced by 25 % with an increase in serum sodium by 5
meq / | on 60-days follow-up.21
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Mihai Gheorghiade et al. performed a study on 433
hospitalized patients diagnosed to have heart failure. This was
done to estimate the efficacy of a pulmonary artery catheter
plus clinical assessment vs clinical assessment alone in
managing treatment protocols in patients hospitalized with
NYHA class IV HF in patients with LVEF < 30 %. This research
is well-known as The ESCAPE trial. It was observed that mild
hyponatraemia was invariably present in patients with HF. A
persistently lower level of serum sodium is an independent
mortality predictor of HF hospitalisation, and re-
hospitalisation or in-hospital death.24

Giovanni Corona et al. performed a meta-analysis to see
the impact of a reduction in serum sodium levels on mortality
in HF. They concluded that a moderate reduction in sodium
levels is related to increased mortality rates.25

Asim A Mohammed et al. conducted a study to observe a
relation between natriuretic peptides, hyponatremia, and
outcomes in acutely decompensated heart failure. They
concluded that reduced serum sodium levels are directly
related to adverse outcomes in acute decompensated HF.
Mortality rates are very high in patients having a co-existence
of hypernatremia and raised Nt-proBNP.26

4. Six-Minute Walk Test (6-MWT)
6-MWT is a commonly used exercise test to evaluate the
functional capacity of an individual.2” It can also be used to
check the therapeutic effects of interventions.28 In patients
with HF who are enrolled for Cardiac Rehabilitation (CR)
programs, 6-MWT is done pre-rehabilitation and post-
rehabilitation to compare the distances walked. An
improvement in the distance covered is a good indicator.
Failing to do so results in high mortality.29 A cut-off value of
300 (m) is set as a comparison level. Any patient who covers a
distance of less than 300 m has a poor prognosis. 6-MWT is a
reliable, cheap, and easy to conduct prognostic marker of
mortality in HF. 6-MWT is influenced by factors like age,
stature, and BMI. Hence, while interpreting the results of the
6-MWT in patients with HF, the above-mentioned factors must
be considered.3°

The 6-minute walk test distance can be used for
cardiovascular mortality risk stratification. Various cut-off
values are used as the prognostic value in HF patients based
upon the clinical characteristics. In 2 studies conducted in past,
a distance of < 200 to 220 m was set as a cut-off point that
related with increased risk of mortality in refractory HF and
NYHA Class III and IV patients,3! while in patients with the
milder form of heart failure (NYHA Class II), a distance < 520
m at 18-month follow-up was associated with increased
cardiovascular mortality risk.32

Kinga Wegrzynowska-Teodorczyk et al. conducted an
observational study to measure the distance covered during a
6-MWT and its use in predicting hospitalisation rates and long-
term mortality in male patients with systolic HF. They
concluded that a short distance covered during the 6-MWT is
a threatening sign in patients with HF. The distance covered
was directly related to the stage of HF. It showed its
implication as prognostic marker during the one-year and the
three-year follow-up. They also observed that a shorter
distance in the 6-MWT was associated with high plasma NT-
pro BNP levels and increased uric acid levels. The
hospitalisation rate and mortality rate, both were on the
higher side during the one-year and three-year follow-up.33
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To assess the role of the 6MWT in the evaluation of
patients with advanced HF, Lawrence P. Cahalin et al had
performed a study in 45 patients. Mean 6MWT distance
ambulated was 310 + 100 m. 6MWT distance less than 300m
was associated with increased mortality rate or pre-transplant
repeated hospital admission within 6 months (p = 0.04).34

Monica R. Shah et al had performed a study to study the
prognostic usefulness of the 6-MWT in patients with advanced
HF due to cardiomyopathy (ischemic or non-ischemic). The
study was performed on 440 patients. They had divided
patients into 2 groups: able to walk (n = 365) and unable to
walk (n = 75). 6-MWT in able to walk group was 218 meters
(range: 128 - 297).35

5. NT-proBNP
Identification of at-risk groups is extremely important as early
diagnosis and treatment can help prevent morbidity and
mortality in HF.3 Natriuretic peptides like BNP (B-type
natriuretic peptide) and NT-proBNP (N-terminal pro-BNP) are
produced predominantly in the left ventricle of the heart and
released into the circulation in pressure or volume overload
conditions. NT-proBNP is recently being used as a test for
rapidly diagnosing and identifying the severity of HF in a
patient with dyspnoea. Serial natriuretic peptides testing is
useful in determining the efficacy of treatment of HF patients
as well as defining prognosis in patients of HF.36-38

All-cause mortality is very high in patients with acute HF
whose NT-proBNP levels are elevated at the time of admission.
It is a reliable and powerful mortality predictor at 30-day and
1-year after admission. The optimal cutoff level of NT-proBNP
used to predict 30-day and 1-year mortality has a very high
specificity and sensitivity.39 NT-proBNP level is considered to
be a useful marker for risk stratification in acute HF.40

Zile MR et al. analysed data from PARADIGM-HF to study
the effect of the reduction of NT-proBNP on mortality rates.
They concluded that patients attaining a significant reduction
in NT-proBNP levels had lower hospitalization rates and lower
mortality rates. This study holds prime importance as it
suggests that NT-proBNP 1is directly associated with
hospitalisation or cardiovascular mortality in HFrEF patients.
The study also reveals that ARNI can help reduce NT-proBNP
levels thereby improving outcomes in HFrEF-41

Domenico Scrutinio et al. assessed the relation of the
updated ADHF / NT-proBNP risk score with ninety-day and in-
hospital deaths in 701 patients with advanced HF. The mean
NT-proBNP levels in there study was 5,418 (range: 2,501 -
10,633). NT-proBNP of > 5180 pg / ml was found in 362 (51.4
%) out of total study population (n = 701), values above which
had higher mortality rates.*2

Claus Luers et al studied NT-proBNP plasma levels of 85
patients with decompensated HF. The levels were measured
on admission and at 12 h after hospital admission. 26 patients
(31 %) died within the first 30-days. NT-proBNP on admission
among survivors was 4227 [1220, 8079] and among non-
survivors was 7939 [1879, 12,499].43

6. HbAlc

Diabetes and HF are two chronic diseases that usually coexist.
The prevalence of diabetes is as high as 40 %** and this is on
increasing trends Among HF patients.45 Diabetes in HF holds
clinical importance as diabetes has been linked with worse
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outcomes. There remains uncertainty over the optimal HbA1lc
level for patients with HF. It is observed that higher levels of
HbA1c have a direct association with increased hospitalization
rates in HF patient.#6 Recent interventional trials in diabetic
patients have not shown any benefit of tight glycaemic control.
Few studies have suggested harm more than good.4”

David Aguilar, MD et al. studied the relationship between
HbA1C and poor outcomes in diabetic patients with
established HF. They proposed that tight glycaemic control
predisposes to the retention of fluids in the body by reducing
the osmotic diuretic effect of glucose, predisposing to HF.
Moderate glycaemic control seems very appropriate as tight
and loose glycaemic control both precipitates heart failure.
The study was primarily done in male patients from veteran’s
affairs medical centres. They found a U-shaped relationship
between serum HbA1lc levels and mortality rates. The lowest
risk was seen for patients with HbA1c levels ranging between
7.1 and 7.8 %.48

Douglas H.J. Elder et al. performed a cohort study to co-
relate Mean HbA1c and mortality in diabetic individuals with
HF. They had divided the cohort into 5 groups: HbAlc < 6.0 %,
HbAlc 6.1 - 7.0 %, HbAlc 7.1 - 8.0 %, HbA1c 8.1 - 9.0 % and
HbAlc > 9.0 %. A Cox regression model, adjusted for all
significant predictors, with the middle category (7.1 - 8.0 %)
as the reference value, demonstrated a U-shaped association
between HbA1c and outcome which is similar to our study .49

Ivan Cavero-Redondo et al performed an analytical study
to examine the relationship between HbAlc levels and the
outcomes depending on data from various studies and also to
define the optimal levels of HbAlc for preventing worse
cardiac outcomes in diabetic and non-diabetic populations. 46
studies were studied in this meta-analysis. There was an
increase in mortality rates when HbA1c levels were above 8.0
% and 6.0 %, in diabetic and non-diabetic subjects
respectively. However, all-cause mortality was also higher
when HbA1cwas below 6.0 % and below 5.0 % in both diabetic
and non-diabetic study groups respectively. It is a reliable
marker of mortality in both groups. By the study, they tried to
establish an optimal HbA1c level, for the lowest cardiovascular
and all-cause mortality.50

CONCLUSIONS

The prevalence of HF is increasing all over the world. Early
identification of risk factors can lead to early intervention and
improve the prognosis of such individuals who are at higher
risk of adverse events. In higher setup, the use of implantable
devices, heart transplantation, and newer drug therapy have
revolutionized the management and outcome of HF. However,
its availability is limited. Various tests are used for
determining the diagnosis and prognosis in advanced heart
failure. The above mentioned are the few most commonly used
ones. Recent studies have proved that NT-proBNP and 6-MWT
have very good prognostic values. New markers are still under
trial. Advanced heart failure is a very fatal condition and its
treatment demands a multidisciplinary approach by the
cardiologist, intensivist, and emergency medicine doctors.

Financial or other competing interests: None.
Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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