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ABSTRACT

Introduction: In impoverished and developing regions, acute rheumatic fever (ARF) remains a significant cause of
morbidity and premature death. In Malaysia, particularly in the East Coast of Peninsular Malaysia and East Malaysia,
ARF continues to be a leading cause of acquired cardiac disease. Despite this, there is a lack of published data on
ARF incidence. This study aimed to determine the incidence of ARF and identify associated risk factors to enhance
ARF prevention strategies. Materials and methods: The study, conducted over one year from July 2021 to June 2022
across 23 centres in Malaysia, included all newly diagnosed ARF and RHD cases, with a ratio of one case to two
control patients. Sociodemographic and clinical data were collected, and multivariate analyses were conducted
to identify associated risk factors. Results: The incidence of ARF was found to be 34.1 per 100,000 paediatric ad-
missions, primarily concentrated in Kelantan and Sabah. Carditis (85.7%) and migrating polyarthritis (31.4%) were
the most common clinical manifestations, with valve involvement, particularly mitral regurgitation, being the most
frequent anomaly (97.1%). Multivariate analysis indicated that age, low income, and rural residence were signifi-
cant risk factors for ARF. Conclusion: This study highlighted a persistently high incidence of acute rheumatic fever
in Malaysia, with strong correlations observed between age, low socioeconomic status, and rural residence, and the
likelihood of contracting ARF. These findings can inform more effective strategies for ARF prevention in the country.
Malaysian Journal of Medicine and Health Sciences (2025) 21(4): 74-82. doi:10.47836/mjmhs.21.4.10
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INTRODUCTION

Acute rheumatic fever (ARF) is one of the most common
acquired heart diseases affecting the paediatric
population. Annually, it's estimated that approximately
470,000 new cases arise, leading to 275,000 deaths
globally due to Rheumatic Heart Disease (RHD). Most
of these cases were concentrated in low and middle-
income countries.(1)

In Malaysia, it continues to be the primary cause of
acquired cardiac issues, particularly in the east coast of
Malaysia and East Malaysia. Nevertheless, the available
published data on this matter were notably scarce. While
a few studies have shed light on this issue, they have
been mainly conducted in specific centres or regions.
For instance, Gururaj et al. conducted a retrospective
study in 1990, spanning four years, documenting 42
patients. The study described the clinical, laboratory,
and echocardiographic profiles of children with ARF in
a tertiary hospital in Kelantan.(2) Similarly, in another
retrospective study by Omar et al., which analysed
the incidence of acute rheumatic fever among patients
admitted to Hospital Kuala Lumpur over a ten-years
from January 1981 to December 1990, the incidence
was found to be 15.8 new acute attacks per 100,000
hospitalized children per vyear. Recurrent attacks
accounted for 5.4 cases per 100,000 hospitalized
children per year, ultimately resulting in an incidence
of 21.2 per 100,000 paediatric admissions per year. The
majority of patients were identified in the 6-11 years
old age group, with a higher relative risk among low-
income families of Indian ethnicity compared to Malay
ethnicity.(3)

Furthermore, Chew et al. conducted a study in 2002
that spanned three decades (1967 to 1997) and
cantered on identifying Sydenham chorea cases in a
teaching hospital within the Klang Valley region. Their
findings documented a total of 313 patients within this
timeframe, translating to an average of 10 cases per
year. Remarkably, the observed trend depicted a decline
from over fifty cases annually in the 1970s to just about
five cases per year by 1997. This observation aligned
well with the decreasing prevalence of ARF cases in the
Klang Valley area.(4)

However, in the other part of Malaysia particularly
Sabah, Sarawak and Kelantan, cases of ARF remain
prevalent and have emerged as one of the most common
acquired heart diseases among children. Regrettably,
no specific study has been located up to this point that
precisely outlines the disease's incidence in Malaysia.
Several risk factors have been linked to the disease. A

study in Bangladesh revealed that being female, residing
in urban areas, having more than two siblings, being
offspring of working mothers, having illiterate mothers,
and living in overcrowded conditions were associated
with a higher likelihood of developing RF. Conversely,
individuals above the age of 19 and those from larger
families appeared to be protective.(5) In contrast, research
conducted in New Zealand unveiled that the burden
of ARF was more pronounced among males, with the
median age at diagnosis being 12 years old. Maori and
Pacific ethnic groups (indigenous ethnic groups in New
Zealand) exhibited a higher likelihood to be diagnosed
with ARF. At the same time, rural residents had roughly
half the risk of contracting ARF compared to their urban
counterparts.(6) Additionally, certain environmental
factors such as household overcrowding, bed-sharing,
exposure to dampness and mold, cold environments,
and the presence of smokers were associated with ARF.
(6)

Thus, this study was determined to reveal the actual
incidence of ARF and RHD and identify associated
sociodemographic risk factors within our population.
This endeavour was expected to aid in developing more
effective strategies to tackle these issues. The collected
data, besides identifying high-risk populations, instituting
monitoring and preventive measures, and fostering
greater awareness, also would help to hold the potential
to inform and shape national policy about these diseases
in Malaysia.

MATERIALS AND METHODS

We conducted a cross-sectional study across 23
centres over a one-year, spanning from July 2021 to
June 2022. The sample size was determined using the
single proportion formula for incidence calculation and
the PS software for assessing associated risk factors. All
new cases of ARF and RHD were included based on
predefined inclusion and exclusion criteria. The study
employed a ratio of 1:2, with two control patients for
each ARF or RHD case. Inclusion criteria encompassed
new or recurrent cases of ARF or RHD admitted to
the participating hospitals, provided they were under
18 years old. Controls were selected from patients
admitted for diagnoses other than rheumatic fever, using
a systematic random sampling technique generated
through  online Excel software. Non-Malaysian
citizens and patients who declined participation were
excluded. Demographic data and clinical profiles
were documented throughout the admission using a
standardized proforma. No follow-up was conducted,
and the patients in the study received standard treatment
according to the local protocol.

The proforma was divided into two parts: the first
pertained to sociodemographic data, and the second
focused on the disease's clinical profile. For control
patients, only sociodemographic data were recorded.

75 Mal ) Med Health Sci 21(4): 74-82, July 2025



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Statistical analysis

Descriptive and statistical analysis was conducted using
IBM SPSS Version 26. Simple logistic regression analysis
was initially employed. The variable with p-value <0.2
was selected for inclusion in the subsequent multiple
logistic regression analysis. The multiple logistic
regression process involved using stepwise, forward, and
backward LR methods for variable selection. Checks for
multicollinearity and interactions among the remaining
variables were conducted. The model fitness was
examined through the Hosmer-Lemeshow test p-value,
the classification table, and the area under the Receiver
Operating Characteristic (ROC) curve. The final model
presented the Adjusted Odds Ratio (OR) with its 95%
confidence interval, the Wald statistic value, and the
p-value. The significance level was set at 0.05.

Ethical Clearance

This study obtained ethical approval from the Human
Research Ethics Committee (HREC) with reference
number USM/JEPeM/21030281 and the Medical
Research and Ethics Committee (MREC) with reference
number NMRR-20-3032-56962 (lIR).

RESULTS

A total of 99 respondents participated in the study, with
the case group (patient with ARF) consisting of 35 patients,
while the control group was 64. Predominantly, patients
presented with Rheumatic Fever (RF) associated with
valve involvement; 34 patients exhibited this pattern,
while one patient displayed no valve involvement.
The calculated incidence of ARF equated to 34.1 per
100,000 paediatric admissions. The incidence rate
was calculated using the formula: Number of cases
(35) divided by total number of paediatric admission
(102,598) x 100,000.

The sociodemographic distribution characteristics of
the respondents were summarised in Table I. Generally,
no significant differences were observed between the
two groups in terms of gender and BMI. However, a
significant difference was noted in mean age (p-value
< 0.001). The mean age for the ARF group was 9.71
(SD 1.96), in contrast to the control group's mean age
of 6.35 (SD 4.59). The age range for ARF cases spanned
from 5 to 13 years old.

Table I: Sociodemographic characteristics of all the respon-
dents (n=99)

Group
Variables Acute Rheu- Control P value
matic Fever (n=64)
(n=35) B
Age (Years) 9.71 (1.96) 6.35 (4.59) <0.001
Gender

Female 15 (42.9) 25(39.1)  0.713

Male 20 (57.1) 39 (60.9)
CONTINUE

Table I: Sociodemographic characteristics of all the respon-

dents (n=99) (CONT.)

Group
Variables Acute Rheu- Control P value
matic Fever (n=64)
(n=35)
Race

Malay 20 (57.1) 35(54.7)  0.863

Chinese 1(2.9) 4(6.3)

Indian 0(0.0) 1(1.6)

Bumiputra Sabah 10 (28.6) 15 (23.4)

Bumiputra Sarawak 2(5.7) 7(10.9)

Others 2(5.7) 2(3.1)

Race 16.71 (4.10)  16.20 (4.32)

Malay 20 (57.1) 35 (54.7) 0.814

Non-Malay 15 (42.9) 29 (45.3)

Body Mass Index (Kg/m2) 16.71 (4.10)  16.20 (4.32)
Underweight
No 25 (71.4) 50(78.1)  0.457
Yes 10 (28.6) 14 (21.9)
Tobacco exposure
No 12 (34.3) 33 (51.6) 0.099
Yes 23 (65.7) 31 (48.4)
Maternal education

No formal education 5(14.3) 6(9.4) 0.002

Primary 8(22.9) 5(7.8)

Secondary 22 (62.9) 39 (60.9)

Tertiary 0 (0.0) 14 (21.9)

Paternal education

No formal education 3(8.6) 3 (4.7) 0.006

Primary 12 (34.3) 8(12.5)

Secondary 18 (51.4) 35(54.7)

Tertiary 2(5.7) 18 (28.1)
(TTO;?)L’S‘;%%YY;SCOW 1.20 (150 2.00 (2.80)* <0.001
Family size

< 5 people 6(17.1) 19(29.7)  0.170

> 5 people 29 (82.9) 45 (70

El)t;rr:ber of persons per 3(2)* 3 (1)*

Residental area

Rural 31 (88.6) 39 (60.9) 0.004

Urban 4(11.4) 25(39
Water source

Government 26 (74.3) 55 (85.9) 0.151

Underground 9 (25.7) 9 (14.1)

o Numerical variables were described as mean (SD) except for variables with skewed distri-
bution *(Total monthly income and Number of Person per Room) which were described as

median (IQR).

 Categorical variables were described as n (%).
o Underweight: weight for age < -2 standard deviations (SD) of the WHO Child Growth

Standards median

o Number of persons per room indicate number of households staying together in a room

Kelantan and Sabah reported the highest number of
cases, with 10 from each state, followed by Sarawak and
Kedah, which recorded four cases each (Fig 1). In terms
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of ethnicity, the majority of respondents were Malay,
comprising 20 patients in the case group and 35 in the
control group. The remaining respondents included
one Chinese patient, five Indian patients, and four from
Orang Asli and Bugis ethnic backgrounds. All patients
in the case group were from the low-income group,
accounting for more than two-thirds. Additionally, a
significant difference in median income (in thousand
MYR) was observed between the case and control
groups, with values of 1.2 (IQR 1.5) and 2.0 (IQR 2.8),
respectively (p < 0.00 1).

No of Cases
12
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Fig. 1: Distribution of cases according to each state in Malaysia

About 80% of ARF patients resided in rural areas
(N=28), while a slight difference in distribution was
noted between rural and urban residency in the control
group. More than two-thirds of the respondents received
government water supply. Moreover, over half of the
ARF group had been exposed to tobacco (N=23, 65.7%).
From the education point of view, significant differences
were observed between the case and control groups of
maternal and paternal education levels (p-value 0.002
and 0.006 respectively).

Turning to the clinical presentation of the ARF group
(Table 1), most of the patients presented with carditis
(N=30, 85.7%) and migrating polyarthritis (N=11,
31.4%). Instances of chorea, erythema marginatum,
and subcutaneous nodules were not recorded among
respondents. Fever and raised inflammatory markers
were the top minor criteria, which were 25 patients
(71.4%) and 30 patients (85.7%), respectively. The
mean duration of fever was 6.17 days (SD 8.25), and
the median duration of admission was 11 days (IQR 24).
Additionally, about a quarter of patients reported recent
sore throats (N=9, 25.7%), while more than half tested
positive for Group A Beta-Hemolytic Streptococcus
in throat swabs (N=22, 62.9%). A small percentage
presented with recent impetigo infections (N=2, 5.7%)
and positive Urine RBC of more than 10/hpf (N=3,
8.6%). A minor fraction had sought treatment from
traditional healers before presenting (N=4, 11.4%).
Similarly, only a small proportion of patients developed
complete heart block (N=2, 5.7%) and heart failure
(N=4, 11.4%), while other complications included post-
streptococcal  glomerulonephritis, acute pulmonary
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oedema, ventricular tachycardia, respiratory arrest, and

pleural effusion.

Table II: Clinical presentation of the respondents with ARF

(n=35)
Variable Mean (SD) N (%)
Carditis 30 (85.7)
Migrating ~ polyar-
thritis 11(31.4)
Major Criteria Chorea 0
Erythema margina- 0
tum
Subcutaneous nod- 0
ule
Arthralgia 0
Fever > 38°C 25(71.4)
Minor Criteria Raised ESR AND/
OR CRP 30(85.7)
Prolong PR interval
~200ms 12 (36.4)
Recent sore throat 9 (25.7)
Duration of admis- *Median
sion (in days) 11 (24)
Duration of fever 6.17 (8.26)
(in days)
Throat swab GABHS Positive 22 (62.9)
Negative 13 (37.1)
ASOT Positive 20 (57.1)
Negative 4(11.4)
Skin infection (im- Yes 2(.7)
petigo) No 33(94.3)
Elomlflete heart 25.7)
Complications oc¢
Heart Failure 4(11.4)
Others 5(14.3)
-Post streptococcal 1
glomerulonephritis
-Acute pulmonary 1
oedema
-Ventricular tachy- 1
cardia
-Respiratory arrest 1
-Pleural effusion 1
Positive 3(8.6)
UFEME RBC >10
Negative 32(91.4)
Seek traditional Yes 4011.4)
healer No 31 (88.6)
. 48.88
Highest ESR (39.73)
. . 71.46
Highest CRP reading (11.24)
Not require oxygen 9 (25.7)
Highest Respiratory ~ Nasal prong 8(22.9)
Support NIV 10 (28.6)
Ventilated 2(5.7)
Types of steroids No steroid use 11(31.4)
used Prednisolone 20 (57.1)
CONTINUE
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Table IlI: Clinical presentation of the respondents with ARF
(n=35). (CONT.)

Variable Mean (SD) N (%)

Hydrocortisone 1(2.9)
Types of steroids Dexamethasone 2(5.7)
used

Methylprednisolone 129

Yes 1(2.9)
Surgical repair

No 34(97.1)

Alive 34(97.1)
Outcome

Dead 1(2.9)

In terms of the treatment, over two-thirds of the
patients required steroids as part of the treatment,
which accounts for 24 patients (68.6%). Prednisolone
was the most commonly used steroid (N=20, 57.1%),
followed by Dexamethasone for two patients (5.7%)
and hydrocortisone and methylprednisolone for one
patient (2.9%) each. Oxygen support was needed by the
majority, with Non-Invasive Ventilation (NIV) being the

Table I1I: Echocardiography findings of respondents with
ARF (n=35) (CONT.)

Echocardiography findings N (%)

Pulmonary regurgitation Mild 2(5.7)
Moderate 0
Severe 1(2.9)

Pulmonary stenosis 0

Through single logistic regression analysis, five variables
were found to be significantly associated with ARF: age,
lower level of both maternal and paternal education, total
monthly income, and rural residential area (Table IV).
Older children, lower maternal and paternal education
levels, and rural residency were associated with a higher
likelihood of ARF. Conversely, a higher monthly income
correlated with a lower likelihood of ARF.
Table 1V: Simple logistic regression analysis on the factors
associated with ARF among paediatrics population admitted
to hospital in Malaysia (n=99)

Crude

Wald

predominant method (N:] O, 28.60/0), followed by nasal Variables Crude b Odds Ratio statistic P-value
prong (N=8, 22.9%), and a small portion necessitating FevTv— (1952/":'1)1 (df)
ventilation (N=2, 5.7%). A single patient required ge (Vears 023 1643‘) 12,66 (1) <0.001
surgical repair. Tragically, one patient succumbed to Sex
Covid-19 infection. 117 ©51
Female 0.16 ) 71') ©0.16(1) 0713
Besides, all except one patient had valve involvement Male Refer-
(N=34, 97.1%). Mitral regurgitation was the most ence
common valvular abnormality, followed by aortic Race
regurgitation and tricuspid regurgitation. A substantial
5Urs . PIct TEEUTEIATIO . Malay 010 1O 606(1)  0.814
numberof patientsexperienced severe mitral regurgitation 2.54)
(N=21, 60%), and about one-third exhibited severe Non-Malay Refer-
aortic regurgitation (N=10, 28.6%). No mitral stenosis ence
or pulmonary stenosis cases were reported, while a ioz(;ly Mass Index (Kg/ ) 3 1'013 1(%')93’ 0.34(1)  0.559
small proportion had aortic stenosis and pulmonary Underweight
regurgitation. No mitral stenosis or pulmonary stenosis 8 Ref
cases were reported, while a small proportion had aortic No eifg
stenosis and pulnTonary regurigltatlon (Table 111). . Vee 036 1_433 g;%/ 055 () 0458
Table I1I: Echocardiography findings of respondents with 67)
ARF (n=35) Tobacco exposure
Echocardiography findings N (%) No Refer-
Any valve involved 34 (97.1) ence
Mitral regurgitation Mild 6(17.1) Yes 0.71 2'02 ;%')87/ 2.69 (1) 0.101
Moderate 5(14.3) ’
Severe 21 (60) Maternal education
Mitral stenosis Mild 0 No formal education 2.85(1.11,
and Primary 1.05 7.32) 4.72(1) 0.030
Moderate 0
Secondary and Refer-
Severe 0 .
Tertiary ence
Aortic regurgitation Mild 8(22.9) .
Paternal education
Moderate 7 (20) )
Severe 10 (28.6) No formal education 5 3.61 (142, 7 54 (1) g ,007
Aortic stenosis Mild 1(2.9) and Primary 918
or ) Secondary and Refer-
Moderate 0 Tertiary ence
Severe 0 Total monthly income 0.53 (0.35,
Tricuspid regurgitation Mild 10 (28.6) (thousand MYR) -0.64 0.79) 9.57(1)  0.002
Moderate 8(22.9) Fam||y size
Severe 3 (8.6) s | Refer-
Tricuspid stenosis 0 <> people ence
CONTINUE CONTINUE
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Table 1V: Simple logistic regression analysis on the factors
associated with ARF among paediatrics population admitted
to hospital in Malaysia (n=99) (CONT.)

Crude

Wald

Variables Crude b Odds Ratio statistic ~ P-value
(95% Cl)  (df)
Family size
> 5 people 071 204073 eiqy 0475
5.71)
Number of persons 0.19 1.21 (0.86, 124(1)  0.266
per room 1.71)
Residental area
4.97 (1.56,
Rural 1.60 15.79) 7.39 (1)  0.007
Urban Refer-
ence
Water source
Government Refer-
ence
Underground 0.75 2'152;%)75’ 2.01 (1) 0.156

Based on the final multiple logistic regression model
(Table V), older age and rural residency were associated
with an increased likelihood of ARF. At the same time,
higher total monthly income was linked to a reduced
probability of ARF. Each additional year of age in
paediatric patients was associated with 1.31 times the
likelihood of developing ARF when the total monthly
income and residential area were held constant.
Paediatric patients residing in rural areas had 4.67
times the likelihood of developing ARF compared to
those in urban areas when the age and family monthly
income were held constant. However, a one-thousand
MYR increase in family income was associated with
0.59 times the likelihood (41% lower likelihood) of
getting ARF when the age and residential area were held
constant.

Table V: Multiple logistic regression analysis on the factor
associated with RHD / RF among the pediatric population
admitted to hospitals in Malaysia (n=99)

Adjusted Odds

Wald

Variables Ag(jiuls)t- Ratio (95% statistic P-value
()] (df)
1.31(1.13, 13.25
Age (Years) 0.27 1.52) (1) <0.001
Total monthly income 0.59 (0.38,
(Thousand MYR) 053 0.90) 6.02(1) 0.014
Residential area
4.67 (1.22,
Rural 1.54 17.88) 5.07 (1) 0.024
Refer-

Urban
ence

Cox & Snell R square = 0.320, Nagelkerke R? = 0.441.

DISCUSSION

The recorded incidence of ARF was 34.1 cases per
100,000 paediatric population, which is notably higher
than previous studies. For instance, a study conducted in
1989-1990 reported an incidence range of 2-21.2 cases

per 100,000 population.(2),(3) In developed countries
like the US, , the incidence was less than 2 cases per
100,000 population but remained elevated in developing
nations like Nepal, with an estimated 1.1 cases per 1,000
population, rising to five times more for clinically silent
RHD detected through echocardiography.(7) A study by
Watkins et al2017 demonstrated an age-standardized
prevalence of 444 cases per 100,000 population in
endemic countries, contrasting with 3.4 cases per
100,000 population in non-endemic countries.(8) The
largest estimated number of RHD cases stemmed from
India, followed by China, Pakistan, Indonesia, and the
Democratic Republic of Congo.(8) However, specific
data on RHD incidence in Southeast Asia, except for
Indonesia, were lacking. The prevalence of RHD in
the years 1981-1990 was 0.3-0.8 per 1000 population.
However, the latest data was unavailable.(9)

Overall, the sample size was limited throughout the year,
which was 35 patients. Two patients refused to participate
in the study. Based on anecdotal clinical experience, it
was much lower than what was observed previously.
The low sample size was most likely contributed by the
poor number of paediatric admissions to the hospital
during the COVID-19 pandemic. According to Markham
etal., in a retrospective study in the US, there was about
a 35% reduction in the median number of hospital
admissions during the COVID-19 period compared to
the pre-COVID-19 period. This was contributed by the
impact of social distancing and school closure, which
limit respiratory disease transmission.(10) Besides, a
study in Turkiye reported a significant decline in ARF,
with other diseases such as Kawasaki Disease and IgA
Vasculitis disease during the COVID-19 pandemic.(11)
However, there was no available data to describe the
number of paediatric admissions in Malaysia. Notably,
the states of Kelantan and Sabah in Malaysia were the
primary contributors, followed by Sarawak and Kedah.

The average age of ARF patients in our study was 9.71
(SD 1.95) years, a lower mean age compared to studies
in Morocco and Indonesia, where averages were 11 and
12 years, respectively. The age range can be attributed
to most new cases above 12 years of age admitted to
adult wards. Moreover, ARF incidence was rare under
the age of 4, peaking around 12 years.(12)

From the study, gender did not exhibit a significant
association with ARF, aligning with findings by Sara et
al., which revealed no gender preference.(13) However
contrary results emerged in studies by Riaz et al., where
females had a higher chance of developing Rheumatic
Fever, and in New Zealand, males displayed a higher
risk.(5)(14) Ethnic risk regarding RF or RHD remained
insufficiently described. A study conducted in Kuala
Lumpur in 1995 revealed that Indian ethnic groups had
a greater likelihood of ARF than Malays.(3) However, a
recent 2021 study in Sabah found the Kadazan-Dusun
ethnic group to be the most common with ARF.(15)
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However, this comparison was limited due to varying
ethnic distributions between Peninsular Malaysia and
East Coast Malaysia, as Kadazan-Dusun was one of the
predominant ethnic in Sabah.

Data from our study showed that patients from rural areas
exhibited a 4.97 times higher likelihood of contracting
ARF, consistent with a Bangladesh study.(5)(16) The
higher the income by 1000 MYR, the less likely patients
were to get ARF by 41%. Based on a study in Uganda,
those with low socioeconomic status (illiterate, poverty,
and unemployed) showed a higher chance of getting
ARF, though the exact mechanism was unknown.(17)
Furthermore, there was no difference between the lower
level of parental education in getting the ARF. This
contradicted the findings in the study in Bangladesh,
where the low education of mothers showed significant
predictors of getting RHD.(5) A study in Saudi to look
for knowledge and attitude towards ARF, showed there
was no association between level of education and
knowledge with the disease.(18)

Exposure to tobacco did not show to have increased risk
of getting ARF. This was different from a study in New
Zealand, which looked at the house conditions of ARF.
They found that at least one smoker would live together
in most cases.(6) The theory was that the smoker
produced more bacterial quantities, including Group
A streptococcus (GAS) in their oropharyngeal cavities;
thus, they might be more exposed.(19)

Household sizes exceeding five did not elevate the risk
of ARF. A study by Riaz et al. showed that large family
size seems to be protective.(5) It was postulated that this
resulted from better childcare by the adult members.
However, these contradicted studies associating
overcrowding with increased ARF or RHD risk due to
the respiratory transmission of GAS. For example, a
study in Singapore showed a strong correlation between
GAS incidence and household overcrowding (persons
per bedroom).(20) Another study in Bangladesh reported
higher GAS prevalence in children from large families.
(21)

As age increased by one year, the likelihood of ARF
was 1.31 times higher. Underweight subjects displayed
no significant association with ARF. Furthermore, there
was no association between BMI and the risk of getting
ARF. There was a study in Bangladesh describing the
association of RHD with nutritional factors. Thus, further
study might be needed to look into this.(22)

With regards to the valves, findings were consistent
with other studies where mitral valve involvement
predominated, with the aortic valve as the second most
affected. Contrary to findings by Lilyasari et al., the

second most commonly affected valve was tricuspid.(23)
The finding was similar in a study in Sri Lanka. The aortic
valve was involved more in males than in females. On
the other hand, mitral and tricuspid valve involvement
was lesser in males compared to females.(24) The exact
mechanism for mitral valve preference was unknown
but was attributed to complex mechanisms involving
the cellular and humoral responses leading to valve
damage. The molecular mimicry of the bacterial antigens
of the GAS, such as M, T, R, and N-acetylglucosamine
protein, explained this. All these proteins share a similar
molecule structure with the host cardiac myosin,
laminin, vimentin, and tropomyosin protein.(25) There
was one patient required surgical repair for this cohort.
However, it does not reflect the surgical burden as
surgery is usually done when the valvular inflammation
has settled, which most likely not captured in this cross-
sectional study.

Complications seen in our study, like congestive heart
failure and valve involvement, align with existing
literature. The REMEDY study in Pradesh, India, which
reviewed the published RHD registry, showed that the
few most common complications include heart failure,
pulmonary hypertension, and atrial fibrillation. However,
the study involved patients ages ranging from 15 to 49
years old. In a study by Lilyasari et al., the common
complication in children was congestive heart failure,
whereas pulmonary hypertension was more common
in young adults.(23) Most patients came with carditis
followed by arthritis. This finding was also consistent
with the findings by Lilyasari et al.(23) However, there
were no patients with chorea, subcutaneous nodules or
erythema marginatum recorded in our study.

There were three patients with urine RBCs of more
than 10 per high-power field. However, the finding of
microscopic haematuria will need further evaluation as
there are many other causes of microscopic haematuria.
(26) One patient developed Post-streptococcal
Glomerulonephritis (PSGN) concomitant with RHD.
This was very rare in the paediatric population.
The pathogenesis of ARF was related to molecular
mimicry, whereas in PSGN, it was associated with the
binding of streptococcal glyceraldehyde-3-phosphate
dehydrogenase and SpeB to glomeruli.(27) There were
few cases reported in adults which have concomitant RF
and PSGN.(28)(29) This would need further study and
explanation.

CONCLUSION

This showed that the incidence of RHD was still high
in Malaysia. Patients from rural areas were still the
main contributors to the numbers. Factors such as age,
low socioeconomic factors, and rural population were
significant after multivariate analysis. These factors
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showed a strong correlation between ARF and RHD.
Further study needs to be conducted again after the
COVID-19 pandemic.
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