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Abstract

Background: Rheumatic Heart Disease (RHD) is still a significant cause of cardiovascular morbidity and death in
developing countries like Indonesia. However, despite being one of the most preventable chronic diseases, RHD still
receives less attention, especially in Southeast Asia. PJR that is not treated immediately can develop into chronic heart
failure. When heart failure has entered the stage of congestive heart failure, there is activation of a complex network of
metabolic, immune, and characteristic neurohormonal factors that can result in cachexia. Cachexia can be an indicator of
decreased survival in patients with chronic heart failure due to RHD.

Objective: To determine the relationship between cachexia and clinical outcomes of chronic heart failure due to RHD at
RSUD Dr. Soetomo.

Methods: This study was an analytic observational study using a retrospective cohort design. Data were collected by
taking secondary data in the form of patient medical records. There were 106 patients who were taken by non-probability
sampling technique. Correlation was determined using Mann-Whitney test and Chi-square test.

Result: A total of 106 patients consisted of 53 people with cachexia and 53 people without cachexia, represented both
groups dominated by female (57.6%), with largest age range was late adulthood (36-45 years) in both groups (32.1%).
Education level data mostly came from secondary schools with a total of 71 people (66.9%) in both groups. The most
common type of valve lesion in both groups was mitral stenosis (53.7%). The frequency of hospitalization in patients with
cachexia was more frequent with an average of 1.25 times compared to patients without cachexia with an average of 1.02
times. Mortality was higher in patients with cachexia as many as 7 per 53 people (13%) compared to patients without
cachexia as many as 3 per 53 people (6%). With Mann-Whitney and chi-square tests, it was found that cachexia had no
effect on the hospitalization frequency (p=0.453) and mortality (p=0.319).

Conclusion: Clinical outcomes in chronic heart failure patients due to RHD with cachexia are found to be higher in
hospitalization frequency and mortality compared to patients with no cachexia.
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1. Introduction
Cases of Rheumatic Heart Disease (RHD) globally in 2017 are estimated at 38 million to 40.8

million, with the highest prevalence of disability and death in Oceania, South Asia, and sub-Saharan Africa
[25]. A study of a population of mining workers suffering from RHD in Papua found that the incidence
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density of RHD was 6.84 per 10,000 people per year. Among these cases, mitral stenosis was the most
common valvular lesion at 41% and multivalvular at 6% [36]. Until now, RHD is still a significant cause of
cardiovascular morbidity and death in developing countries like Indonesia. However, despite being one of the
easiest chronic diseases to prevent, RHD still receives less attention, especially in Southeast Asia. RHD that is
not treated immediately can develop into chronic heart failure.

Globally, the greatest burden of valvular disease is valvular heart failure, which is secondary to
RHD. In low-income countries, valvular heart failure due to RHD still contributes greatly to morbidity and
mortality [42]. In a contemporary cohort study conducted by The Global Rheumatic Heart Disease Registry
(the REMEDY study) in 3343 RHD patients, it was found that the majority (63.9%) of patients had moderate
to severe multivalvular disease, with complications of congestive heart failure of 33.4% [25].

When heart failure has entered the stage of congestive heart failure, there is activation of a complex
network of metabolic, immune, and characteristic neurohormonal factors that result in wasting. This wasting
results in a catabolic-anabolic imbalance resulting in nonedematous weight loss which, when certain criteria
are met, is known as cachexia. This can be a new problem, because cachexia can cause a decrease in
myocardial mass, which can exacerbate existing chronic heart failure. Therefore, patients with cachexia have
an extremely poor prognosis, with a mortality rate of up to 50% at 18 months. Cachexia can also be an
indicator of decreased survival rate in patients with chronic heart failure, because it can describe the decrease
of capacity function and a higher level of heart failure based on the New York Heart Association
classification [38].

Based on this background, the purpose of this study is to determine the relationship between
cachexia and clinical outcomes of chronic heart failure due to RHD at RSUD Dr. Soetomo. The clinical
outcomes consist of hospitalization frequency and mortality. This research was conducted using a sample of
outpatients who were diagnosed with chronic heart failure due to RHD at RSUD Dr. Soetomo. With this
research, it is hoped that it can increase knowledge and awareness among people with chronic heart failure
due to RHD, so that they can pay more attention to nutritional intake and check nutritional status periodically,
so that cachexia can be prevented.

2. Methods

2.1 Study design and site

This study was an analytic observational study using a retrospective cohort design. The research was
conducted at RSUD Dr. Soetomo, Surabaya, East Java on September until November 2022.

2.2 Sampling and study subject

This study used an non-probability sampling technique with a total sample of 106 people who are
suffering from chronic heart failure due to RHD, consisted of 53 people with cachexia and 53 people without
cachexia.

2.3 Data collection and analysis

The data in this study were collected by taking secondary data in the form of patient medical records,
containing the variables to be studied. The variables studied included hospitalization frequency and mortality.
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The demographic data consisted of gender, age range, education level, and type of valve lesion. In this study
the data obtained will be processed and analyzed using Mann-Whitney test and Chi-square test.

3. Result
3.1 Subject characteristic

Based on Table 1, it is known that the demographic characteristics of patients with chronic heart
failure due to RHD at RSUD Dr. Soetomo Surabaya as many as 53 people with cachexia and 53 people
without cachexia, most were female, 27 persons (25.5%) in the cachexia group and 34 persons (32.1%) in the
non cachexia group. The age range in patients with chronic heart failure due to RHD was mostly late
adulthood (36-45 years old), both in the cachexia group, which was 13 persons (12.3%), and in the non-
cachexia group, which was 21 persons (19.8%). Demographic data on education level shows that mostly were
secondary education with a total of 33 persons (31.1%) in the cachexia group, and 38 persons (35.8%) in the
non cachexia group. The most common type of valve lesion in the cachexia group was mitral stenosis, which
was 26 people (24.5%) and mitral regurgitation, which was 26 people (24.5%), while in the non cachexia
group, the most common type of valve lesion was mitral stenosis, which was 31 persons (29.2%).

Table 1. Subject characteristics

Cachexia Non Cachexia
Characteristics Total (n =53) Percentage (%) Total (n =53) Percentage (%)
Gender
Male 26 24,5 19 17,9
Female 27 255 34 32,1
Age range
Toddler (0-5y.0.) 1 0,9 0 0
Children (5-11y.0.) 8 75 0 0
Early adolescence (12-16 y.0.) 9 8,5 1 0,9
Late adolescence (17-25 y.0.) 2 19 4 3,8
Early adulthood (26-35 y.0.) 4 3,8 3 2,8
Late adulthood (36-45 y.0.) 13 12,3 21 19,8
Early elderly (46-55y.0.) 9 8,5 13 12,3
Late elderly (56-65y.0.) 5 4,7 10 9,4
Senior (>65 y.0.) 2 1,9 1 0,9
Education level
Primary education 15 14,2 10 9,4
Secondary education 33 31,1 38 35,8
Advanced education 5 4,7 5 4,7
Type of valve lesion
Mitral stenosis 26 245 31 29,2
Aortic stenosis 1 0,9 1 0,9
Mitral regurgitation 26 245 24 22,6
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Tricuspid regurgitation 7 6,6 5 4,7
Aortic regurgitation 5 4,7 7 6,6
Muitral prolapse 1 0,9 0 0

3.2 Hospitalization frequency

Based on Table 2, it is known that the average of hospitalization frequency in the cachexia group
was 1.25 times, more often than the average of hospitalization frequency in the non cachexia group which was
1.02 times.

Table 2. Hospitalization frequency

Mean

Cachexia Non Cachexia

Hospitalization Frequency 1,25 1,02

3.3 Mortality

Based on Table 3, it is known that in this study, the mortality in the cachexia group was 7 per 53
persons (13%), higher than the mortality in the non cachexia group, which was 3 per 53 persons (6%).

Table 3. Mortality

Cachexia Non Cachexia

Total (n =53) Percentage (%) Total (n =53) Percentage (%)

Mortality
Yes 7 13 3 6
No 46 87 50 94
4, Discussion

4.1 Subject Characteristic
4.1.1 Gender

In the cachexia group, there were 26 males (24.5%) and 27 females (25.5%). Meanwhile, in the non-
cachexia group, there were 19 males (17.9%) and 34 females (32.1%). The data shows that in the cachexia
group, the number of women is greater than in the non cachexia group.

Male have more muscle tissue, while female have more fat deposits [7]. This explains that if there is
a wasting of muscle mass, female are more susceptible to more severe cachexia, because they have less
muscle mass than men. This also resulted in the average BMI of female being lower than male, both in the
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cachexia group (male=17.71 and female=16.96), and the non cachexia group (male=25.31 and female=24.91).
This makes the female sex more prone to cachexia.

4.1.2 Age Range

The most age range in patients with chronic heart failure due to rheumatic heart disease was late
adulthood (36-45 years), both in the cachexia group, which was 13 persons (12.3%), and in the non-cahexia
group, which was 21 persons (19.8%).

This corresponds to the highest age range in rheumatic mitral stenosis patients among mining
workers in Papua, Indonesia, which is 35-44 years old [36]. The explanation for this is that, with increasing
age, cardiac function decreases, which can exacerbate chronic heart failure due to RHD that has already
occurred and makes cachexia more likely to occur [21]. Increasing age also causes progressive dysfunction of
organs that affect the ability to maintain homeostasis. In addition, the aging process can lead to an increase in
the atherosclerotic process, which can then reduce blood flow to the heart, so that the supply of oxygen to the
heart decreases and causes an imbalance between oxygen supply and heart oxygen demand.

4.1.3 Education level

The demographic data of education level for patients with chronic heart failure due to rheumatic
heart disease are mostly secondary and primary education. Most education level was secondary education, in
the cachexia group there were 33 persons (31.1%), and in the non-cahexia group there were 38 persons
(35.8%).

The analysis for this is that patients with a lower level of education tend to go to the medical
professional less often for treatment or control when infected with Streptococcus beta hemolyticus group A
(GAS). This causes delays in early treatment, so that the infection develops into Acute Rheumatic Fever
(DRA) and then into Rheumatic Heart Disease (RHD). This is in line with research on the identification and
education of adolescents with asthma, where it is said that the level of education is related to the level of
control of asthma patients, where patients with lower levels of education tend to control less often [5].
Whereas, public knowledge and awareness of health and disease is a major factor in efforts to prevent RHD
and cachexia.

4.1.4 Type of valve lesion

In the cachexia group, the most common type of valve lesion was mitral stenosis, which was 26
persons (24.5%) and mitral regurgitation, which was 26 persons (24.5%). Meanwhile, in the non cachexia
group, the most common type of valve lesion was mitral stenosis with 31 persons (29.2%).

This is consistent with a study of a population of miners suffering from RHD in Papua, where mitral
stenosis was the most common valvular lesion with a percentage of 41% and multivalvular at 6% [36]. Mean
right atrial pressure is usually less than 5 mmHg, while mean left atrial pressure is higher than mean right
atrial pressure, but rarely exceeds 8 mmHg. This pressure difference causes the mitral valve in the left heart to
be more prone to lesions than other valves [30].

4.2 Hospitalization frequency
In this study, the average frequency of hospitalization in the cachexia group was 1.25 times.

Meanwhile, the average frequency of hospitalization in the non-cahexia group was 1.02 times. The average
frequency of hospitalization in the cachexia group was more often than that in the non cachexia group.
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The higher frequency of hospitalization in patients with chronic heart failure due to RHD in the
cachexia group is in line with a study where valvular heart failure due to RHD still contributes greatly to
morbidity, one of which is the frequency of hospitalization [42]. This is because apart from skeletal muscle,
wasting also occurs in the myocardium as shown in a clinical study comparing left ventricular masses of
cachectic and non-cachectic patients using MRI [6] [38]. This decrease in myocardial mass will have an
impact on reducing the ability and effectiveness of the heart's work, which then worsens the existing clinical
outcomes, which can result in patients being hospitalized more often.

Based on medical record data observed by researchers, patients with chronic heart failure due to
RHD showed that the majority of patients at RSUD Dr. Soetomo routinely controls once a month. This of
course can improve the patient's health status, thus causing the patient's hospitalization frequency to be
lower[40]. Therefore, it can be said that routine control can improve the patient's health status.

4.3 Mortality

In this study, the mortality in the cachexia group was 7 per 53 persons (13%), while the mortality
rate in the non cachexia group was 3 per 53 persons (6%). This shows that the mortality for any cause (all
cause mortality) in the cachexia group is higher than the non cachexia group.

Cachexia in some chronic diseases strongly predicts increased mortality, and contributes to the
reduced quality of life that accompanies end-stage disease. These results are in line with research about
explanation of heart failure hyper-mortality in sub-Saharan Africa, where cachexia causes HFrEF and higher
mortality [22]. Mortality of patients with chronic heart failure due to RHD with cachexia is higher than that
without cachexia, indicating that patients with cachexia have a very poor prognosis.

Based on medical record data, it can be seen that the majority of PJR patients at RSUD Dr. Soetomo
routine control once a month. This certainly affects the patient's condition as a whole where the more routine
the patient is in control, the lower the mortality. This is in line with a study where it can be concluded that
routine control can improve health status and reduce mortality [40].

5. Conclusion

In this study it is known that cachexia results in a higher frequency of hospitalization and mortality
in patients with chronic heart failure due to RHD.
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