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      Background

      
				Rheumatic heart disease (RHD) is one of the most common
				cardiovascular problems in Indonesia. Comprehensive data regarding patient
				characteristics are critical in planning optimal treatment strategies to relieve the
				burden of RHD. This study aimed to describe the clinical and echocardiographic
				characteristics of patients across several types of valvular lesions in RHD in the
				Indonesian population.		  


       


      Methods

      
				This retrospective study was performed between January 2016 and June
				2019 at the National Cardiovascular Center Harapan Kita, Jakarta, Indonesia. The study
				population comprised all patients with significant valve disease aged ≥18 years. Patient
				characteristics and echocardiographic parameters were collected retrospectively from
				medical records and hospital information systems. Patients were classified into several
				groups based on etiologies of valve disease.			


       


      Results

      
				Of 5,482 patients with significant valve lesions, 2,333 (42.6%) were RHD
				patients. They were predominantly female (64.1%) and younger (mean [standard
				deviation] age 42.61 [12.01] years). Atrial fibrillation (AF) was the most frequent rhythm
				disorder observed in RHD (65.4%). Isolated mitral stenosis was the most common valve
				lesion in RHD patients (46.5%). Most patients with RHD had preserved left ventricular
				(LV) ejection fraction. Half of the patients with mitral stenosis had reduced right
				ventricular (RV) contractility (tricuspid annular plane systolic excursion <17 mm).			


       


      Conclusions

      
				Isolated mitral stenosis was the most observed condition of valve
				lesions in RHD. Characteristics of RHD patients in this study were predominantly female,
				younger age, had preserved LV function, reduced RV function, and high prevalence of
				AF.			
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				Rheumatic heart disease (RHD) and its
				complications are significant healthcare problems
				in the middle- and low-income countries due to
				its very high prevalence and tendency to affect
				patients at a productive age. According to the data
				published by the Global Burden of Disease in 2015, at
				least 33.4 million people worldwide had RHD.¹ This
				is significantly higher than the global prevalence of
				tuberculosis in 2018, accounting for approximately
				10 million people.² Unfortunately, no contemporary
				national data on the characteristics of RHD are
				available in Indonesia despite the high predictive
				prevalence of the disease. The characteristics of RHD
				patients, including clinical and echocardiographic
				characteristics, can be crucial for optimizing patient
				treatment. Currently, only a few published studies
				have reported clinical and echocardiographic
				parameters in patients with RHD.


			
				In developing countries, many patients with RHD
				will deteriorate into a state of clinical heart failure
				signified by dyspnea and evidence of pulmonary edema
				with or without embolic events. Although the rate of
				clinical heart failure depends on the stage of valve
				disease at diagnosis, data showed that there are still
				many patients with advanced clinical cases in endemic
				areas.3–5 Therefore, the complications such as heart
				failure, atrial fibrillation (AF), pulmonary hypertension,
				and cardioembolic stroke are still commonly found.4,6,7
				In developing countries, this becomes a challenge with
				an increased rate of exacerbation caused by these
				complication. Moreover, the resources to deal with the
				preventive or early diagnostic stage are also limited.
				This study aimed to describe the contemporary clinical
				and echocardiographic characteristics of patients
				across several types of valvular lesions in RHD in the
				Indonesian population.						



			 

      
        METHODS

      


			
			 

			
				Study design

			
				This was a retrospective study of demography,
				clinical, and echocardiographic data from all patients
				with valvular heart disease between January 2016
				and June 2019 (42 months) at National Cardiovascular
				Center Harapan Kita, Jakarta, Indonesia.


				 

				
					Study site

				
				National Cardiovascular Center Harapan Kita is a
				national referral hospital for cardiovascular disease
				located in the capital city of Indonesia, Jakarta. It is a
				teaching hospital for the Faculty of Medicine, Universitas
				Indonesia. The echocardiography laboratory provides
				cardiac examinations for at least 12,000 adults and
				children anually, with 10 echocardiography machines
				from various manufacturers.


				 

				
					Study population and data collection

				
				The study population comprised 5,482 patients
				with significant valve disease, aged 18 years or older,
				and had undergone transthoracic echocardiography
				at National Cardiovascular Center Harapan Kita
				during the study period with at least moderate mitral
				or aortic valve lesions (regurgitation or stenosis)
				with or without right-sided valve lesions. Patient
				characteristics and echocardiographic parameters
				were collected retrospectively from medical records
				and hospital information systems. Ethical approval
				was obtained from the Institutional Review Board of
				National Cardiovascular Center Harapan Kita, Jakarta,
				Indonesia (No: LB.02.01/VII/469/KEP070/2020).


				 

				
					Demographic and clinical parameters

				
				Demographic parameters included in this study
				were age and sex. AF was defined as documented AF,
				paroxysmal, or persistent on electrocardiogram (ECG)
				(at outpatient, inpatient, or during echocardiographic
				examination).


				 

				
					Echocardiography parameters

				
				Echocardiography was performed by
				echocardiography consultants, echocardiography
				fellows, cardiology residents, and sonographers.
				All reports were reviewed by echocardiography
				consultants, and all examiners were certified by the
				European Association of Cardiovascular Imaging
				(EACVI). General echocardiographic parameters
				obtained were left ventricular (LV) end-diastolic
				diameter, LV end-systolic diameter, LV ejection
				fraction (EF), tricuspid annular plane systolic excursion
				(TAPSE), and peak tricuspid regurgitation velocity (TR
				Vmax). Cut-off values for cardiac chamber dimension,
				LV, and right ventricular (RV) contractility were based
				on American Society of Echocardiography/EACVI
				recommendations for cardiac chamber quantification
				by echocardiography,⁸ while diagnosis and grading
				severities of valve abnormality were performed
				according to the 2012 and 2017 European Society of
				Cardiology (ESC) guidelines for the management
				of valvular heart disease.9,10 In patients with mitral
				stenosis, the valve morphology was evaluated using
				the Wilkins score, consisted of four echocardiographic
				parameters: leaflet mobility, leaflet thickness, leaflet
				calcification, and subvalvular thickening.¹¹ The 2015
				ESC/European Respiratory Society guidelines for the
				diagnosis and treatment of pulmonary hypertension
				were used to decide the TR Vmax cut-off value.¹²


				 

				
					Data management

				
				Data management was performed using the SPSS
				software version 23 (IBM Corp., USA). Descriptive
				statistics were used to describe and summarize the
				data. Patients were classified into several groups
				based on the etiology of valve disease. Patients
				with RHD were then grouped based on left-sided
				valve(s) involvement, classified into isolated mitral
				valve lesions, isolated aortic valve lesions, and mixed
				aortic and mitral valve lesions groups. Between these
				groups, categorical variables were expressed as
				percentages, and continuous data were expressed as
				mean (standard deviation [SD]).						



       

      
        RESULTS

      


			
			 

			
				RHD was the most common etiology of valve lesions
				observed (42.6%, n = 2,333) (Figure 1). Patients with RHD
				were predominantly female (64.1%) and younger (mean
				[SD] age 42.61 [12.01] years) than patients with other
				etiologies. These patients mostly had AF, and only 29.1%
				had sinus rhythm on ECG.
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							Figure 1.
						
						
							Causes of valvular heart disease
						
					

				

				 

				

			
				Isolated mitral stenosis was the most common
				valve lesion observed in this study (46.5%), followed
				by multiple valve lesions (aortic and mitral) (18.3%)
				and mixed mitral stenosis and regurgitation (17.7%).
				Tricuspid valve regurgitation in conjunction with left-sided
				valvular lesion was found in almost half of the
				patients (48.4%). Primary right-sided involvement
				of RHD was rarely seen, with only 19 patients having
				rheumatic tricuspid valve stenosis secondary to RHD.
				No cases of rheumatic pulmonary valve lesions were
				observed.


			
				Among all patients with RHD, patients with
				isolated mitral regurgitation and isolated aortic valve
				regurgitation tended to be younger than other groups
				(mean age 36.84 and 38.46 years, respectively). AF
				was predominantly found in groups with mitral valve
				involvement (isolated mitral stenosis, isolated mitral
				regurgitation, mixed mitral stenosis and regurgitation,
				and multiple valve pattern). Most patients with RHD
				had preserved left LVEF (>50%). However, a higher
				proportion of patients with reduced EF was observed
				in patients with isolated aortic regurgitation and
				multiple valve lesion (aortic and mitral).


			
				Patients with regurgitant lesions had larger LV
				dimensions than patients with isolated stenotic
				valves, whereas significant dilatation of the left
				atrium (LA) was found in all groups, especially
				when mitral involvement occurred. In this group,
				approximately 90% of patients had an LA volume index (LAVi) of >34 ml/m². Table 1 summarizes the clinical
				and echocardiographic characteristics of RHD patients
				classified by the pattern of valvular involvement.


				
				 

				
					
						
							Table 1.
						
						
							Characteristics classified by the pattern of valvular involvement in RHD					
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				The data were available in 1,665 patients, with 8 as
				the most frequent score observed, followed by scores
				7 and 9. Almost half of the patients with mitral stenosis
				(isolated or with mitral regurgitation) had reduced
				RV contractility (TAPSE <17 mm). High tricuspid
				regurgitation maximum velocity was mainly seen in
				groups with mitral valve disease, signifying possible
				underlying pulmonary hypertension. Significant
				tricuspid regurgitation was only found in a minority of
				patients with isolated aortic valve lesions.


			
				Further analysis between three larger groups
				based on left-sided valve involvement showed a higher
				proportion of females and AF in the isolated mitral
				valve lesions group compared with other groups. A
				higher proportion of decreased RV contractility was
				also found in this group compared with other groups
				of valvular involvement (Table 2).											


				
				 

				
					
						
							Table 2.
						
						
							Comparison between groups classified by left-sided
							valve(s) lesions						
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        DISCUSSION

      


			
			 

			
				This study found isolated mitral stenosis as the
				most common pattern in RHD patients, followed by
				multiple valve lesions (aortic and mitral) and mixed
				mitral stenosis and regurgitation. This finding differs
				from several studies that reported mitral regurgitation
				as the most common RHD pattern.6,13–16 This may be
				because the subjects were younger in the previous
				studies, whereas this study only included patients
				older than 18 years. However, a study in Tunisia that
				included patients over 18 years reported similar
				findings as this study,¹⁷ while a prospective study in
				North India described mitral regurgitation as the most
				common form of valve lesion in children and young
				adults.¹⁸ In contrast, mitral stenosis was increasingly
				frequent in patients from the fourth to the sixth
				decade of life.¹⁸ This finding reflects the pathogenesis
				of RHD that mitral stenosis usually develops later than
				mitral regurgitation after the first episode of acute
				rheumatic fever.


			
				In this study, females were predominant in all
				spectra of valve involvement in RHD. Similar findings
				were observed in almost all studies (Table 3).6,14,15,19–21
				Whether this was caused by the sexual disparity of proper
				healthcare access during childhood or a specific
				pathogenesis mechanism of RHD is unknown.
				The female sex was also more predominant in the
				rheumatic mitral disease group compared with
				the aortic valve involvement-only group. There is
				no clear explanation for this finding, and no other
				studies have reported this difference. Moreover, RHD
				patients were also younger than non-RHD patients.
				This finding reflects the pathogenesis process of RHD
				that occurs earlier in life than other etiologies such
				as degenerative or functional disease secondary to
				ischemia. The proportion of AF in patients with RHD
				was also higher than in other groups. A plausible
				explanation of this finding is that the rheumatic
				process affects not only leaflet tissue but also all
				layers of the heart, which is termed as pancarditis,
				whereas remodeling of the atrial wall is responsible
				for the development of AF. However, further study is
				needed to prove the hypothesis.


				
				 

				
					
						
							Table 3.
						
						
							Summary of findings of studies examining the characteristics of RHD patients
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				RHD patients with mitral valve involvement
				showed higher rates of AF compared with the aortic
				valve involvement-only group. This finding reflects the
				differences in hemodynamic changes between those
				groups. In the former group, increased LA pressure
				occurred with subsequent dilatation and remodeling
				that eventually triggered AF. In contrast, in the latter
				group, the LV was affected earlier than the LA. In
				association with this finding, we also found increased
				LA size (represented with LAVi) in both the aortic and
				mitral valve lesions groups. However, in the mitral valve
				lesions group, the LAVi was significantly larger than in
				the aortic valve group. Mean LAVi values for isolated
				mitral regurgitation and isolated mitral stenosis were
				193 and 110 ml/m², respectively, whereas only a mild
				increase of LAVi (51 and 42 ml/m², respectively) was
				found in isolated aortic regurgitation and isolated
				aortic stenosis. Butt et al16 reported that only 36%
				of patients with significant aortic regurgitation or
				stenosis who underwent surgery were observed with
				LA enlargement. Increased LV end-diastolic pressure
				in these patients may be responsible for the increased
				LA size.²²


			
				A significant proportion of RHD patients had also
				reduced RV contractility, especially in patients with
				mitral valve involvement (isolated mitral lesion or
				combined with aortic valve lesions compared with
				aortic valve lesion only, p<0.001). This is unfortunate
				because most patients require surgical intervention.
				Decreased RV function (RV fractional area change
				<32% or RV myocardial performance index >0.50)
				before surgery is associated with a poor postoperative
				prognosis in high-risk valvular surgery.²³ Preoperative
				RV dysfunction in patients with valvular heart disease
				mostly occurs because of long-standing pulmonary
				hypertension, secondary to left-sided valve lesions,
				or significant tricuspid valve regurgitation.²⁴ In mitral
				valve lesions, either stenosis or regurgitation LA is
				directly affected by increased pressure or volume
				that is subsequently transmitted to the pulmonary
				circulation and, ultimately, the RV and RA. The
				chronically increased volume and pressure trigger
				maladaptive remodeling and dilatation of RV, leading
				to decreased contractility.25–27 A higher proportion of
				significant tricuspid regurgitation and a high probability
				of pulmonary hypertension in the mitral valve lesions
				group can also be explained with this mechanism.24,25


			
				This study also highlighted the different
				characteristics between isolated mitral valve lesions,
				aortic valve lesions, and mixed valve lesions (Table 2).
				Patients with RHD and mitral valve lesions tended
				to have AF, dilated LA, lower RV contractility, higher
				pulmonary pressure, and more significant TR compared
				with the isolated aortic lesions group. Hence, these
				parameters should be identified as they are associated
				with a worse prognosis.28–31 Early accurate diagnostic
				and timely referral (as indicated) to the secondary or
				tertiary hospital is essential to reduce RHD morbidity
				and mortality. In addition, referral hospitals must be
				ready to manage those high-risk patients.


			
				Another interesting result in this study is related
				to ventricular systolic function. Most RHD patients
				had preserved LVEF, except in patients with isolated
				aortic regurgitation and multiple valve lesions (aortic
				and mitral) with a higher proportion of patients with
				reduced LV contractility. This finding may be caused
				by a higher hemodynamic burden (volume overload)
				to the ventricle in multiple valve lesions or volume
				overload in isolated aortic regurgitation.22,32,33 Other
				studies suggested that, apart from hemodynamic
				changes due to valvular lesions, intrinsic processes
				also occurred in the myocardium in RHD that might
				cause decreased LV contractility.34,35 Myocardial
				involvement is confirmed by the finding of Aschoff
				nodules through histology, which is also found
				in cardiac valve tissue.³⁶ Aschoff nodules are a
				pathognomonic finding in RHD. Another study using
				magnetic resonance imaging with late gadolinium
				enhancement showed myocardial fibrosis in 91.5% of
				patients with rheumatic mitral stenosis who did not
				have ischemic heart disease.³⁵


			
				Our data showed that most patients with mitral
				stenosis had favorable valve morphology to the
				percutaneous transvenous mitral commissurotomy
				(PTMC) procedure (Wilkins score 8 or less). This is
				favorable because the non-surgical intervention of
				mitral stenosis is less expensive and less complex than
				surgical procedures with similar efficacy and lower peri-procedural
				morbidity.³⁷ Hence, this procedure is more
				feasible to perform in developing countries. However,
				other parameters such as the presence of intracardiac
				thrombus, more severe mitral regurgitation, and other
				significant valve lesions must be evaluated before
				performing PTMC.¹⁰


			
				In conclusion, isolated mitral stenosis was the
				most common pattern of valve lesions in RHD. Patients
				with RHD were predominantly female and younger.
				Meanwhile, AF, reduced RV contractility, elevated
				pulmonary pressure, and preserved LVEF were
				common findings in this population.									
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Patient Undarwent 28 patients at stage*A VHD a.nd 681 pa.tients
Rwebembera, Ugarlwda echocardiographic examination at stage B to D VHD*; RHD disproportionately
2018 (tertiary 213 years  affected the young under 40 years age group;
hospital) Total: 15,009 cases isolated MR was the most lesion observed,
RED: 703 cases followed by isolated MS.
e Patient underwent Mean age 24.02 (12.75) years; predominantly
e == echocardiographic examination females (82:47); isolated MR was the most
Sani,** 2007 (hospital- 25 years ) )
based) Total: 1,499 cases commonly observed lesion, followed by combined
RHD: 129 cases MR and MS.
Pakistan T T — Mean (SD) age 32.79 (13.06) years; male
Butt,*® 2019 (hospital- NA predominance (52.9%); isolated MR was the most
based) REDRET asEs commonly observed lesion.
— Patient underwent
unisia : ; o
echocardiographic examination
Triki,” 2017 (hospital? grap 518 years ::c:ilz';ed MS was the most commonly observed
based) Total: 589 cases .
RHD: 355 cases
Western Female predominance; mean age 29.1 years for
an_d Centra! patisnt Undarwerit men and 3_1.1 for women; AF was observed in
Kingué, 2016 Africa (multi- echocardiographic examination >3 years 129 cases; isolated MR was the most commonly
center) observed lesion (52.8%); pulmonary hypertension
(hospital RHD: 3,441 cases was found in 28.7% of patients; LA dilatation was
based) found in 13.8% of patients.
Mean age 39.82 (4.2) years; female predominance
Nepal Patient underwent (2.1:1); AF was observed in 29.78% of cases;
Laudari,® 2017 (tertiary echocardiographic examination >7 years isolated MR was the most commonly observed
hospital) RHD: 235 cases lesion; PASP >30 mmHg was detected In 51.06% of
cases.
Divided into 2 groups: group |, aged <18 years
(n=2,910); and group Il, aged >18 years (n =
' ; . . Patient underwent 7,090); isolat.ed MR was the m.ost' commonly
Chockalingam,” India (tertiary echocardiographic examination NA observed lesion in group |, while isolated MS
2003 hospital) was the most frequent in group Il; pulmonary
RHD: 10,000 cases hypertension was present in 42.4% and 80.8% in
groups | and Il, respectively; functional TR in 38.9%
and 77.2%, respectively; 5.9% of patients had AF.
Pakistan Patient underwent | ) o
Shaikh.™® 2006 (hospital-  echocardiographic examination 12 years Female predominance (516),.|solated MS was the
most commonly observed lesion.
based) RHD: 100 cases
Pakistan Patient underwent Mean :ge 2; (6) years; female predominance
Faheem,® 2007 (hospital-  echocardiographic examination - (52.83%); mixed valve d!sease was the most
based) commonly observed lesion (56.3%), followed by
RHD: 3,060 cases isolated MS.
Patient underwent
Manjunath,? India (tertiary echocardiographic examination NA Female predominance; isolated MS was the most
2014 hospital) Total: 13,289 cases commonly observed lesion.
RHD: NA
Aurakzai ® Pakistan Patient underwent Male predominance (53.8%); mean age 42.33
e ! (tertiary ~ echocardiographic examination  >11vyears (18.976) years; isolated MR was the most
hospital) RHD: 13,414 cases commonly observed lesion.

AF=atrial fibrillation; LA=left atrium; MR=mitral regurgitation; MS=mitral stenosis; NA=not available; PASP=pulmonary artery systolic pressure;
RHD=rheumatic heart disease; SD=standard deviation; TR=tricuspid regurgitation; VHD=valvular heart disease
*Stages A to D VHD according to the 2014 American College of Cardiology and American Heart Association guideline for the management of

patients with VHD





OEBPS/Images/31-3-6150-Table-2.jpg
Isolated Mitral
. Isolated :
mitral . and aortic
. aortic valve
Variables valve . valve
. lesions .
lesions roup (%) lesions
group (%) gresp group (%)
Female sex 68.4 41.2 53.2
Age (years), 42.73 43.45 41.89
mean (SD) (11.70) (14.21) (12.53)
AF 74.9 8 62.2
LVEF <50% 13.6 23.3 20
EDD (mm), 47.19 60.86 54.56
mean (SD) (9.67) (12.62) (21.17)
LAVi >34 ml/m? 98.7 74.8 9952
TAPSE <17 mm 44 .4 6.9 38.7
TR Vmax >3.4 m/s 5155 19.4 46.8
At least moderate TR 52 8.5 58

AF=atrial fibrillation; EDD=end-diastolic diameter; LAVi=left atrium
volume index; LVEF=left ventricular ejection fraction; SD=standard

deviation; TAPSE=tricuspid annular

plane

systolic  excursion;

TR=tricuspid regurgitation; TR Vmax=peak TR velocity
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Isolated Isolated Mitral Isolated Isolated Aortic Mixed valve

mitral mitral stenosis and aortic aortic stenosis and (aortic and
Parameters stenosis, regurgitation, regurgitation, stenosis, regurgitation, regurgitation, mitral),
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
(N =1,085) (N =276) (N=414) (N =25) (N =85) (N'=21) (N =427)
Male sex 365 (33.7) 64 (23.2) 131 (31.6) 13 (52.0) 52 (61.2) 12 (57.1) 200 (46.8)

Age (years), mean (SD) 44.61 (10.46) 36.84 (14.03) 41.72 (11.69) 54.40(12.96) 38.46(12.99) 50.33(9.78) 41.89 (12.53)
ECG

AF 788 (72.6) 145 (52.5) 336 (81.2) 1(4.0) 7(8.2) 1(4.8) 248 (58.1)
LVEF <50% 149 (13.7) 32 (11.6) 57 (13.8) 4 (16.0) 22 (25.9) 4(19.0) 84 (19.7)
EDD, mean (SD) 43.3 (6.8) 57.7 (10.0) 50.8 (9.4) 49.9 (5.5) 64.5 (12.5) 55%24(918) 54.6 (21.2)
ESD, mean (SD) 29.3(6.1) 38.6(8.4) 34.83 (8.7) 29.6 (7.3) 45.5 (13.6) 38.3(12.7) 36.9 (12.1)
LAVi, mean (SD) 110 (90) 193 (307) 195 (168) 42 (15) 51 (33) 71 (35) 125 (86)

>34 ml/m? 985 (90.8) 242 (87.7) 384 (92.8) 16 (64.0) 57 (67.1) 19 (90.5) 375 (87.8)
TAPSE <17 mm 500 (46.1) 68 (24.6) 198 (47.8) 1(4.0) 51(519) 3(14.3) 160 (37.5)
TR Vmax

<2.8 m/s 222 (20.5) 77 (27.9) 90 (21.7) 9 (36.0) 21 (24.7) 6 (28.6) 82 (19.2)

2.8-3.4m/s 223 (20.6) 58 (21.0) 102 (24.6) 2(8.0) 9 (10.6) 3(14.3) 109 (25.5)

>3.4m/s 535 (49.3) 97 (35.1) 187 (45.2) 2 (8.0) 51(559) 5 (23.8) 168 (39.3)

No TR 105 (9.7) 44 (15.9) 35 (8.5) 12 (48.0) 50 (58.8) 7 (33.3) 68 (15.9)

Presence of at least

el 511 (47.1) 144 (52.2)  237(57.2) 1 (4.0) 2(2.4) 3(14.3) 231 (54.1)

AF=atrial fibrillation; ECG=electrocardiogram; EDD=end-diastolic diameter; ESD=end-systolic diameter; LAVi=left atrium volume index; LVEF=left
ventricular ejection fraction; RHD=rheumatic heart disease; SD=standard deviation; SR=sinus rhythm; TAPSE=tricuspid annular plane systolic
excursion; TR=tricuspid regurgitation; TR Vmax=peak TR velocity





