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Abstract

Rheumatic Fever (RF) persists as a major public health issue in the world including
Bangladesh. It causes significant illness and even death especially among children and young
adults. Despite its preventability, there is a lack of expansive data regarding its prevalence due
to lack of advanced treatment and public awareness of the disease. This study aims to assess
the prevalence of RF and public awareness of this disease. A questionnaire survey was
conducted across the different specialized hospitals in Bangladesh targeting populations of
varying age and socioeconomic backgrounds. The outcomes showed a moderate level of public
awareness which was 47% of people were aware of this disease. RF was found in 50% patients
from the urban area and 46.7% from rural areas with poor household conditions like — the
presence of mold or dampness in the house (76.7%), overcrowding around 82.8%, having a
high chance of getting exposure to streptococcus group A bacteria. Also, 34.5% people are
affected by Rheumatic Heart Disease who had been diagnosed with RF previously. This study
reflects the importance of improving public awareness and preventive healthcare strategies to
decrease the burden of Rheumatic fever in Bangladesh.

Keywords: Rheumatic Fever; Rheumatic Heart Disease; Streptococcus Group A bacteria;

Bangladesh
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Chapter 1

Introduction

1.1 Rheumatic Fever

Rheumatic Fever is an autoimmune inflammatory disease that is the response to pharyngitis
caused by Group A beta-hemolytic infection. It mostly occurs as a result of untreated
streptococcal pharyngitis and scarlet fever. Additionally, various types of symptoms are seen
in this disease like joint pain, fever, chest pain, jerky movements of hand, feet and face efc.
Acute rheumatic fever is often considered as the precursor of rheumatic heart disease because
it can affect the valves of the heart (Carapetis et al. 2016). Rheumatic Heart Disease which is
the result of RF is the most common acquired heart disease in young people aged less than 25
years worldwide. It causes an impact on brain, joints, subcutaneous tissues and heart. It mostly
affects the valves of the heart. RF is considered as the cardiovascular morbidity and mortality

mainly in developing countries in the world (Islam & Majumder, 2016).

1.2 Prevalence of Rheumatic Fever

A study found that approximately 47,000 cases of acute rheumatic fever have been reported
annually and also there is a serious disease burden in developing countries with an increasing
rate of untreated or insufficiently treated strep throat infection. However, the mortality rate of
Rheumatic Heart Disease which is the consequence of Rheumatic Fever is significant (1.4
million per year) (Talwar, 2016). About 2,75,000 deaths are caused by rheumatic heart
disease(Chowdhury et al. 2023).According to WHO, the majority of rheumatic heart disease
are found in low or middle-income countries and this disease snatches over 288,348 lives each

year and it mostly affects people under age 25(Rheumatic heart disease, 2020).



In South Asia, the prevalence rate is much higher. However in Bangladesh, the prevalence of
rheumatic heart disease that is caused by rheumatic fever is 0.32 per 1000 people. Also, the
prevalence rate of rheumatic fever in Bangladesh is 0.6 per 1000 and in total RF and RHD
prevalence rate is 0.9 per 1000(Majumder et al.,2014). It is also observed that RF is most

commonly developed in females (OR=2.2, 95%ClIv1.2-8.4) (Riaz BK et al., 2013).
1.3 Scenario of Rheumatic Fever in Bangladesh

Rheumatic Fever and Rheumatic Heart Disease are the most significant contributors of
cardiovascular morbidity and mortality rates in Bangladesh. Rheumatic Fever can be caused
by some factors including poor environmental and social factors, poor household quality and
overcrowding that are the major issues of exposure to Streptococcus A bacteria.(Watkins et al.
2021).Though the rate of rheumatic fever is under control, a study using new technology of
echocardiographic screening is needed to detect the RF or RHD in every hospital in Bangladesh
(Zaman et al.,2015).It has been many years that work has been done regarding the prevalence
of rheumatic fever in Bangladesh as it is disappearing in our country but not fully disappeared.
After doing a literature review, we found that most of the research had been done mostly around
before 2000 to 2016.Also by contacting with physicians, we have come to know that patients
of rheumatic fever are now decreasing and they claim that if proper diagnosis and awareness

are ensured the number of rheumatic fever will increase more in Bangladesh.



1.4 Pathophysiology of Rheumatic Fever

Rheumatic Fever is a late inflammatory nonsuppurative autoimmune disease caused by
Group A Streptococcal pharyngitis. The pathophysiology mainly characterized by GAS
infection results from humoral and cellular mediated immune responses 1-3 weeks after the
onset action of streptococcal pharyngitis. It is triggered by molecular mimicry between GAS
antigens and self-antigens (Burke, 2015). Streptococcal antigens show autoimmune response
especially by GAS M proteins and human cardiac antigens like myosin, valvular endothelium.
Streptococcal M proteins demonstrate structural similarity with myosin results in cardiac
myositis and valvulitis. Antibody antigen complication also affects the joints and causes
migratory polyarthritis (Halbreich et al., 1976a).It can also affect the brain membranes or
cortex through autoimmune mechanisms resulting in diffused, unstable and transient
neurological and psychiatric problems. The pathogenic mechanism of antibodies and T cell
responses in Sydenham chorea induce movement and behavioral disturbances. Here
autoimmune antibodies deposit in the brain and target the basal ganglia and dopaminergic
neurons. Whereas in carditis, autoantibodies and T cell target valve proteins (Halbreich et al.,

1976b).

1.5Risk Factors of Rheumatic Fever

Rheumatic Fever is commonly observed in developing countries rather than developing
countries like - the United States and Western Europe. It is mostly seen in Middle Eastern
countries, Asia and among indigenous populations of Australia (Weinberg, 2024). So, RF often
occurs in countries with limited resources where socioeconomic deprivation and narrow access
to healthcare facilities. Also age, genetic factors, exposure to mold, dampness and cold to
house, structural and functional household crowding etc. are the risk factors of Rheumatic

Fever (Coffey et al., 2018). The risk factors of Rheumatic Fever are described below:
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1.5.1

1.5.2

1.5.3

1.54

Genetic Factors: The individual will be at a higher risk of RF with a family history of
Rheumatic Heart Disease than the individual with no family history of RHD. This
disease is considered as heritable. Because the probable susceptibility locus have been
examined on chromosome 6 in the HLA region and other regions in the human genome
(Muhamed et al., 2019)

Age: People between the ages of 5 - <23 years old are at the highest risk of RF. They
mostly suffer from strep throat infection and get exposed to streptococcus Group A
bacteria due to poor immunity system in the body.

Gender: Though RF is equally observed in both males and females, RHD is more
common in women. This difference is followed in adolescents and adults than children
because the intrinsic factors like- significant autoimmune susceptibility and extrinsic
factors like — greater exposure to GAS infection in females than in males (Carapetis et
al., 2016). Also in female there is less tendency to access RF prophylaxis. In pregnancy,
RHD is also observed increasingly because haemodynamic changes that happen during
pregnancy increase the pre-existing disease. (Sawhney et al., 2003)

Socioeconomic Factors: Environmental factor is one of the major factors that cause
the rheumatic fever in developing countries. The socioeconomic factors include-
Overcrowding: A study in Bangladesh found that 70% of the households in
Bangladesh have 4-5 members (Bangladesh Bureau of Statistics, 2011). The number
of rooms sharing for sleeping is crowding in Bangladesh that facilitates the risks of
spreading the Streptococcus group A bacteria. The low income of the family can also
be another risk factor of RF.

Household Condition: Poor housing conditions can be the risk factor for RF. One
case-control study in Bangladesh found a significant correlation between building

materials like- brick walls and urban residences for ARF (Riaz et al., 2019). Damp



walls and ceilings, mold and cold conditions can increase the risk of exposure to
Streptococcus group A bacteria that causes RF. Houses made of mud also facilitate RF.
(Coffey et al., 2018).

Poor Washing Facilities: Lack of resources and facilities for washing like — laundry,
teeth cleaning , exposure to biting insects and exposure to environmental tobacco
smoke (ETS) may increase the amount of bacteria on inanimate items or household
members’ skin, increasing the risk of transmission and the pharyngeal and skin illness
that follow the streptococcal group A infection (Baker et al., 2019).

Healthcare and nutrition facilities: Limited access to healthcare facilities, limited

health literacy, lack of nutrition efc. can be the cause of RF.

Figure 1.1: Risk factors of Rheumatic Fever (Baker et al., 2019).



1.6 Symptoms of Rheumatic Fever

Rheumatic Fever is an autoimmune response that causes an inflammatory condition in the body

resulting in heart valve damage. The symptoms of RF include:

e Fever

e Joint pain significantly elbows, wrists and knees ankles ezc.
e Swollen or tender and red joints

e Muscle ache

e Chorea (Jerky body movements that are uncontrollable)

e Fatigue

e Skin rash

e Shortness of breath

e Throat pain or infection



1.7 Diagnosis of Rheumatic Fever

RF can be diagnosed by undergoing several types of tests, reviewing medical history and by

diagnosis criteria.

1.7.1 Tests for Diagnosis of Rheumatic Fever: RF can be diagnosed by following tests, such

as-ASO titer, ESR, CRP, ECG, Chest X-rays etc.

Blood Test: ASO titer confirms the presence of a GAS infection:

ASO Titer: An increasing trend of anti-streptolysin O titer (ASO) data instead of a single titer
consequence; or a positive throat culture for GAS, a test for streptococcal carbohydrate antigen
in a child with a high pretest probability of streptococcal pharyngitis based on clinical
indications. This test detects the antibodies of recent group A infection. This test is carried out
by taking a blood sample from a vein in the hand or usually inside the elbow. One of the major

requirements for this test is it requires several hours of fasting before performing the test. .

(Gewitz et al., 2015).

Echocardiography: It is used for observing the functions of heart muscle.

Throat Swab: It is to detect a group A infection.

1.7.2 Jones Criteria for Diagnosis of Rheumatic Fever: Diagnosis of Acute Rheumatic
Fever was first introduced in 1944 in the USA by T. Duckett Jones. These criteria are known
as Jones criteria that were last revised in 2015. Jones criteria for diagnosis of RF consist of
major and minor manifestations (Noonan, 2021). The major manifestations for the diagnosis

of RF include:

e Carditis

e Arthritis



e Erythema marginatum

e Subcutaneous nodules

The minor manifestations include:

Fever(=38.5°F)

Increased ESR ((=30 mm) or CRP (=3 mg/dl) that direct the generalized inflammation

Arthralgia

Enhanced PR interval (If carditis is not a major criteria)

In this way, Rheumatic Fever is diagnosed with revised Jones criteria (David, 2015).

1.8Prevention of Rheumatic Fever

Prevention of RF can be mainly done by detecting and treating group A streptococcal bacterial
infections such as pharyngitis and strep throat infection. Here prevention indicates decreasing
the spread of group A streptococcal bacteria with standard infection control practices like
maintaining proper hand hygiene and respiratory etiquette, antibiotic prophylaxis etc.
Prevention of Rheumatic Fever can be divided into two stages of prevention. (Gerber et al.,

2009)

1.8.1 Primary Prevention: Primary prevention indicates preventing initial illness as well as
recurrent attacks of RF. Primary prevention includes proper identification and sufficient
antibiotic treatment of tonsilopharyngitis or strep throat infection and skin infection caused by
GAS. Also maintaining good hygiene, respiratory etiquette, assuring access to clean housing,
sanitization and clean water. Ensuring access to high-quality health services is also fallen under

the primary prevention of RF. (About Rheumatic Fever, 2024)



1.8.2 Secondary Prevention: Secondary prevention of RF includes prevention of recurrent RF
and RHD. This includes using long-term antibiotic prophylaxis and screening to detect early
RHD. As RF is the precursor of RHD and other rheumatic diseases, hence it is essential to
prevent additional streptococcal infections that cause RF to treat the patient with long-term
antibiotic prophylaxis. Penicillin G benzathine injection, a narrow-spectrum antibiotic is the
most effective antibiotic for RF. It is an intramascular injection that is given every 3-4 weeks
intervals. Oral penicillin V is given twice daily in minor cases (WHO, 2024). For individuals
who are allergic to penicillin alternatives like- narrow spectrum oral cephalosporin, oral
clindamycin or oral macrolides efc are used for administration to treat Rheumatic Fever. The
duration antibiotic prophylaxis depends on some factors like- the number of previous attacks,
time of last attack, age of the individual and exposure to GAS infection risks, involvement of

carditis etc. (Gerber et al., 2009)

1.9 Significance of the study

Rheumatic fever and Rheumatic Heart Disease are one of the most significant contributors to
cardiovascular morbidity and mortality rates in Bangladesh. For example, according to WHO
(2025), approximately 55 million people are affected by RHD and around 3,60,000 lives are
lost for RHD. Nowadays rheumatic fever is getting under control due to progress in socio-
economic indicators, advancement in healthcare sector as well as public awareness, antibiotic
prophylaxis etc. (Lillis, 2024). More epidemiological and clinical research is needed to make
evidence-based national policy to deal with this important public health issue in future (Islam

& Majumder, 2016).



Though the rate of rheumatic fever is under control, the study using the new technology of
echocardiographic screening is needed to detect the RF or RHD in every hospital in Bangladesh
(Zaman et al., 2015). It has been many years that work has been done regarding the prevalence
of theumatic fever in Bangladesh as it is disappearing in our country but not fully disappeared.
If we work on it, we will be able to find the current situation of rheumatic fever in Bangladesh
to tackle public health issues regarding rheumatoid disease in future. By considering these
major issues we are working on finding the current prevalence and awareness of Rheumatic

Fever in Bangladesh.
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1.10 Objectives of the study

The objectives of the study are as follows:-

e To identify the prevalence and the risk factors associated with the incidence of
Rheumatic Fever.

e To identify the causes of Rheumatic Fever

e To Investigate the correlation between the incidence of RHD with RF
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Chapter 2

Methodology

In this project work, two-month-long questionnaire-based survey was conducted to investigate
the prevalence, current situation and awareness of RF. In this study the target population were
the people of all age ranges and male/female who have RF or RHD and suffered from RF
previously. This survey was done both online and offline. This survey was conducted in
multiple specialized hospitals located in Dhaka and Pabna. The patients who came for the
treatment of RF in the outdoor patient care unit, were approached for the survey. This survey
was also conducted through online platform from December, 2024 to January, 2025. For this
Purpose, a google form was posted on Facebook platform. The patients with RF participated
in this survey willingly. In this survey, data were collected from 30 patients who were
diagnosed with RF. A total of 12 patients participated in this survey online and 18 participants

filled up the form in-person.

Before conducting this survey, the purpose of the survey was described to the patients and
consents were taken. In case of minors, their parents gave the consent. For the convenience of
all the patients, the survey was conducted in Bangla. Additionally, the physicians, nurses of the
hospitals were enquired for the information related to this work. The questionnaire of this
survey were prepared after reviewing the relevant literature. Total 29 questions were developed
to investigate the correlation between RHD with RF, to observe the risk factors consisting of
age, gender, socioeconomic conditions (occupation, monthly income), household conditions
etc. and to assess the awareness of RF among patients like- having a knowledge about
Streptococcus bacteria that is the main cause of RF. These data were analyzed both
quantitatively and qualitatively to observe the prevalence, risk factors and current conditions

of RF in Bangladesh. A copy of the questions are provided in the Appendix-A.
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Chapter 3

3.1 Result and Discussion

In this survey, a total of 30 patients or their parents responded willingly to the questionnaire
that was conducted both online and in person. Now all the data collected from the patients are
briefly analyzed and the following results are discussed here to find the risk factors, causes and

reasons behind the decreasing rate of RF and the correlation between RF and RHD.
3.1.1 Understanding the Risk Factors of Rheumatic Fever
3.1.1.1 Demographic factors

Age: After analyzing the age range of the patients, we can see that 40% of the patients are in
the age range of 10 — 20 years among 30 patients, which is the highest percentage here. Then,
we got 6% for each age range of <10 years, 21-25 years and >25 years which are shown in the
table below. Similar studies show the incidence of RF is most common in the age range of 5-

15 years and it may repeat in adulthood sometimes (Lahiri and Sayanhumbi, 2021).

Table 3.1.1.1: Analyzing the Demographic Information Like-Age of the 30 Patients

Age of The Patient Number of the Patient Percentage (%)
<10 years 6 20%
10-20 years 12 40%
21 — 25 years 6 20%
>25 years 6 20%

13




Gender: According to the responses of this survey, 66.7% are female and 33.3% are male of
the total participants. Similar studies show that females are in more than two-fold higher risk
of RHD which is the result of RF than male (71.4% vs. 29.6%, p <0.0001).The reason behind
this fact can be significant autoimmune susceptibility of female, greater exposure to GAS
infection and less access to antibiotic prophylaxis (Negi et al., 2020b).

® Male
® Female

Figure: 3.1.1: Understanding the Gender of the RF patient (Number of the Patient: 30)

3.1.1.2 Socioeconomic Factors:

Educational Qualifications: Educational qualifications of the patients found in this survey are
elaborated in the given pie chart. Here 43.3% of the patients are only educated with primary
education, which is the highest percentage among the 30 patients. 30% patients got secondary
education. 16.7% patients have higher secondary level and a few percentage of patients are
having higher education (3.6% undergraduate, 6% are graduate). According to previous works,
lower educational attainment is one of the socioeconomic risk factors for exposure to GAS
infection or getting RF (Okello et al., n.d.). Though among 13 patients who are in primary

education level, 12 patients are children here.
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Figure 3.1.2: Demonstrating the Educational Qualification of the Patient (30 Patients)

Income Level: During the study patient’s household income level has been recorded. Poor
income level can be another socioeconomic risk factor for RF. About 44.4% patient’s monthly
household income are within 16000-25000. Whereas, 33.3% patient’s income are 10000 —
15000 and 11% having 51000 or above income level. Other percentage is very low. Though
some participants were not willing to share their income level, we were not able to record all

of the responses.

Figure 3.1.3: Understanding the household monthly income level of the patient
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Living Place: In socioeconomic factor of RF living area can be the major risk factor. It can
affect access to healthcare services, educational attainment efc. Though in this era our country
is developing and in rural areas many facilities are accessible for people, there is still lacking
in many areas like- limited access to primary healthcare ezc. In urban area overcrowding can
be the major cause of RF. According to data collected during the study, 50% of participants are
from urban areas and 46.7% are from rural area. A small amount of participants are from the

hostel.

Figure 3.1.4: Analyzing the Living Place of the Patient (Number of the Patient: 30)

Household Condition: Poor household conditions such as-mold or dampness in the house,
overcrowding in the house, bed-sharing and washroom sharing with many members in the

house are the major risk factors for RF.

In this study, 76.7% of participants among 30 patients responded that in their house there is a

presence of mold/dampness in the wall or ceiling.

16



Figure 3.1.5: Understanding the dampness/mold in the house of the patients

In this survey, about 56.7% patients live with four—six members in the house that indicate

overcrowding and 40% patients having two—three members in the house.

Figure 3.1.6: Number of family members of the patient living in the same house

About 82.8% patient share room with two—four members and 80.8% patients share washroom
with two-four members that indicates overcrowding and high chance of getting exposure to

streptococcus A bacteria.
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Figure 3.1.7: Analyzing the number of members sharing a room or bed with the patient

Figure 3.1.8: Analyzing the number of family members sharing a washroom with the patient

3.1.2. Understanding the Symptoms, Diagnosis and Medications of Rheumatic Fever: In
this survey, different types of patient’s symptoms, diagnosis process and medications are

recorded and analyzed here.
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3.1.2.1. Symptoms of Rheumatic Fever: Patients suffering from RF often face symptoms like,
high temperature, multiple joint pain, shortness of breath ezc. and other minor symptoms (NHS,
n.d.). From the recorded data of the patients, 83.8% of patients have fever, 86.7% of patients
have multiple joint pain.56.7% of patients suffer from throat infection. 46.7% have a problem
of shortness of breath and 33% have chest pain. A minor percentage of patients have other

symptoms like — skin rash, coughing, shaking body parts efc.

Figure 3.1.9: Analyzing the Symptoms of Rheumatic Fever (Number of the Patient: 30)

3.1.2.2. Diagnosis of Rheumatic Fever: Diagnosis of Rheumatic fever is done by seeing the
medical history of the patient, physical exam and tests that evaluate the inflammation and also
heart involvement (About Rheumatic Fever, 2024). Here 26 patients have done ASO titer and
21 patients have done CRP test. That means, similar patients have done both ASO titer and
CRP among the 30 patients and 5 patients have done only ASO titer to diagnose the RF. Finally,

all the patients are confirmed by the physician that they have RF.
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Table: 3.1.2.1 Understanding the Diagnostic process of RF

Type of Diagnosis Percentage of the Patient
ASO titer test 86.6%
CRP test 70%
Confirmed by Physician 100%

3.1.2.3 Medications of the patient: From the previous study, it is observed that the most
effective treatment of RF is antibiotics and anti-inflammatory drugs. However, patients who
have allergic reactions with penicillin can be treated with other types of antibiotics (Thomas,
2024). In this study, it was observed that 30% of the patients take penicillin-like- Penvik DS
and Pen V syrup in case of minors and 30% of patients take other types of antibiotics like —
Azithromycin, Clindamycin and Cephalexin. Among them, patients who are in serious stage

of RF (40%) are prescribed Benzathine penicillin G injection.The table demonstrates the

medications of the patients from whom the data were collected.

Table: 3.1.2.2 Understanding the Medications Taken by the Patients of RF

Types of Medication Number of the Patient Percentage of the Patient
Taking Penicillin 9 30%

Taking other antibiotics 9 30%

Taking Penicillin G 18 40%

injection
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3.1.3. Understanding the Consequence of Rheumatic Fever:

RF can develop serious complications like — damage to the valves of the heart or narrowing the
valves. These can lead to heart failure, where the heart does not pump the blood actively. It is
recognized as Rheumatic Heart Disease (About Rheumatic Fever, 2024). From this survey,
36.5% of patients responded that they are suffering from heart disease. That means, among 30
patients 11 patients had developed RHD who had RF previuosly. After interrogation it was
found that their RHD was evaluated by doing an echocardiogram, echo-doppler and confirmed

by the physician.

Figure 3.1.10: Number of RF Patients who Developed Heart Disease

It is found that among 34.5% patients who are suffering from RHD, 66.7% patient have chest
pain, 50% patient have high blood pressure and 33.3% have low blood pressure. Lower number

of patients have weakness, palpitation efc. problems.

21



Figure 3.1.11: Analyzing the symptoms of Rheumatic Heart Disease (30 Patients in total)

3.1.4. Analyzing the Literacy Rate of RF among the Patients:

During the survey, the patients were interrogated about the consequences of RF to observe
their awareness of RF. About 53.3% of patients are not aware that RF can cause damage to
the valves of the heart and 50% people do not know that RF can be caused by Streptococcus

A bacteria.

Figure 3.1.12: Evaluating the awareness about RF (Number of the Patient: 30)
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3.2: Findings of the Study

This study accomplishes the objectives that were designed to achieve are to identify the
prevalence and risk factors associated with the incidence of RF, to identify the causes of
Rheumatic Fever and to investigate the correlation between the incidence of RHD with RF.
According to the result of the study, we observed that in most cases, patients suffer from RF
due to socioeconomic factors like — overcrowding, poor household conditions efc.

Also, it is observed that among this small population of the study, 36.6% of people have
developed RHD. Furthermore, we discovered that many people are not aware of this disease
and its consequences, so they are not conscious about taking long-term medications and regular
checks properly. Patients living in the rural areas are not getting proper medical access to
evaluate and treatment of RF and RHD. Due to lack of screening tests like- ASO titer, ECG,
Echo-doppler efc. as well as for want of new advanced technology in the rural area and lack of
awareness among the people, it may show that the rate of RF is decreasing. Another reason can
be the development of our socioeconomic environment which helps to decrease the rate of RF.
From this study, it has been found that awareness about RF and its proper treatment should be
spread among the people of Bangladesh. For this, campaign can be started and vaccination can

be discovered to cure RF and RF related diseases.

3.3 Limitations of the Study

Though this study has many major findings, one of the drawbacks is that this study was
conducted in a very small population due to limited time of the study. To get the precise
scenario, the study must be led in a large population from different socioeconomic backgrounds
and different places. We were not able to cover the remote areas of the country where there is
very limited access to healthcare services for this study. If the study is conducted in remote

areas, the actual rate of RF will be found. Another limitation is we were not able to find the

23



correlation between RF and RHD for want of sufficient data. Moreover, this study employed
the non-probability-based purposive sampling approach, in which participants were selected
based on non-random standards, ensuring that no individual had a similar chance of being
included. This method was chosen as the population is small and specific only those who have
or suffered from this particular disease. Also, this study must collect accurate information about

the particular disease rather than making generalizations.
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Chapter 4

Conclusion and Future Work

In this survey, work has been done to know about the prevalence and current scenario of RF in
Bangladesh based on the risk factors, causes and reasons behind the decreasing rate of RF. RF
and RHD are significant contributors to the morbidity and mortality rates worldwide. In the
last century, RF was the most common disease in Bangladesh due to poverty, overcrowding,
ignorance and less access to healthcare, but now, due to socioeconomic development and
advancement in healthcare access, antibiotic prophylaxis RF has been decreased. But the
chronic RHD is prevalent in Bangladesh and its rate may be very significant. Due to a lack of
awareness, ignorance of long-term antibiotic administration and delayed diagnosis for want of

advanced screening in rural healthcare services, it may occur.

From our study, we found that due to ignorance of people about the long-term treatment and
lack of new advanced technology and undiagnosed conditions the rate of RF and its

complications like — RHD is decreasing in Bangladesh, which can be much higher.

Lastly, large scale epidemiological and clinical researches among large population is highly
needed to implement the evidence — based national policy to get rid of this public health issue
in future. Also, discovering the vaccination for this disease can help to tackle this public health

issue in future.

25



References

Carapetis JR, Beaton A, Cunningham MW, Guilherme L, Karthikeyan G, Mayosi BM, Sable
C, Steer A, Wilson N, Wyber R, Ziihlke L. Acute rheumatic fever and rheumatic heart disease.
Nat Rev Dis Primers. 2016 Jan 14;215084. doi: 10.1038/nrdp.2015.84. PMID: 27188830;

PMCID: PMC5810582.

Chowdhury, M. S., Koziatek, C. A., & Rajnik, M. (2023, August 2). Acute rheumatic fever.
StatPearls - NCBI Bookshelf. Retrieved From:
https://www.ncbi.nlm.nih.gov/books/NBK594238/#:~:text=Acute%20rheumatic%20fever%?2
0(ARF)%201s%20an%20immune%2Dmediated%20nonsuppurative,access%20to%20healthc
are.%5B4%5D

World Health Organization: WHO. (2020, November 6). Rheumatic heart disease.
https://www.who.int/news-room/fact-sheets/detail/rheumatic-heart-disease

Zaman MM, Choudhury SR, Rahman S, Ahmed J. Prevalence of rheumatic fever and
rheumatic heart disease in Bangladeshi children. Indian Heart J. 2015 Jan-Feb;67(1):45-9.
doi: 10.1016/].ihj.2015.02.009.

Islam, A. M., & Majumder, A. (2016). Rheumatic fever and rheumatic heart disease in
Bangladesh: A review. Indian Heart Journal, 68(1), 88-98.
https://doi.org/10.1016/].ihj.2015.07.039

Talwar, K. K., & Gupta, A. (2016). Predictors of mortality in chronic rheumatic heart disease.
The Indian Journal of Medical Research, 144(3), 311. https://doi.org/10.4103/0971-
5916.198672

Morais, H., & Da Silva Ferreira, H. (2024). Prevalence of rheumatic heart disease diagnosed
according to the echocardiographic criteria of the World Heart Federation in Africa: A
systematic review and meta-analysis. Cardiovascular Revascularization Medicine, 68, 73—78.
https://doi.org/10.1016/j.carrev.2024.05.025

26


https://doi.org/10.1016/j.ihj.2015.07.039
https://doi.org/10.4103/0971-5916.198672
https://doi.org/10.4103/0971-5916.198672
https://doi.org/10.1016/j.carrev.2024.05.025

Riaz, B. K., Selim, S., Karim, M. N., Chowdhury, K. N., Chowdhury, S. H., & Rahman, M. R.
(2013). Risk factors of rheumatic heart disease in Bangladesh: a Case-Control study. Journal
of Health Population and Nutrition, 31(1). https.//doi.org/10.3329/jhpn.v31il. 14751

Baker, M. G., Gurney, J., Oliver, J., Moreland, N. J., Williamson, D. A., Pierse, N., Wilson,
N., Merriman, T. R., Percival, T., Murray, C., Jackson, C., Edwards, R., Page, L. F., Mow, F.
C., Chong, A., Gribben, B., & Lennon, D. (2019). Risk factors for acute rheumatic fever:
Literature review and Protocol for a Case-Control Study in New Zealand. International Journal
of Environmental Research and Public Health, 16(22), 4515.
https.//doi.org/10.3390/ijerphl6224515

Burke, A. P., MD. (n.d.). Pathology of Rheumatic heart Disease: overview, etiology and
pathophysiology, clinical features. Retrieved From:
https://emedicine.medscape.com/article/1962779-overview#al

Sawhney H, et al. Maternal and perinatal outcome in rheumatic heart disease. IntJ  Gynaecol
Obstetr. 2003;80:9-14. doi: 10.1016/s0020-7292(02)00029-2. [DOI] [PubMed] [Google
Scholar]

Weinberg, G. A. (2024, February 9). Rheumatic fever. MSD Manual Professional Edition.
Retrieved From: https://www.msdmanuals.com/professional/pediatrics/miscellaneous-
bacterial-infections-in-infants-and-children/rheumatic-fever

Muhamed, B., Parks, T., & Sliwa, K. (2019). Genetics of rheumatic fever and rheumatic heart
disease. Nature Reviews Cardiology, 17(3), 145—154. https://doi.org/10.1038/s41569-019-
0258-2

Halbreich, U., Assael, M., Kauly, N., & Eliraz, A. (1976). RHEUMATIC BRAIN DISEASE.
The Journal of Nervous and Mental Disease, 163(1), 24-28.
https://doi.org/10.1097/00005053-197607000-00003

Negi, P. C., Kandoria, A., Asotra, S., Ganju, N. K., Merwaha, R., Sharma, R., Mahajan, K., &
Rao, S. (2020). Gender differences in the epidemiology of Rheumatic Fever/Rheumatic heart
disease (RF/RHD) patient population of hill state of northern India; 9 years prospective hospital
based, HP-RHD registry. Indian Heart Journal, 72(6), 552-556.
https://doi.org/10.1016/1.ihj.2020.09.011

27


https://doi.org/10.3329/jhpn.v31i1.14751
https://doi.org/10.3390/ijerph16224515
https://emedicine.medscape.com/article/1962779-overview#a1
https://www.msdmanuals.com/professional/pediatrics/miscellaneous-bacterial-infections-in-infants-and-children/rheumatic-fever
https://www.msdmanuals.com/professional/pediatrics/miscellaneous-bacterial-infections-in-infants-and-children/rheumatic-fever
https://doi.org/10.1038/s41569-019-0258-2
https://doi.org/10.1038/s41569-019-0258-2
https://doi.org/10.1097/00005053-197607000-00003
https://doi.org/10.1016/j.ihj.2020.09.011

Noonan S, Zurynski YA, Currie BJ, McDonald M, Wheaton G, Nissen M, Curtis N, Isaacs D,
Richmond P, Ramsay JM, Elliott EJ, Carapetis JR. A national prospective surveillance study
of acute rheumatic fever in Australian children. Pediatr Infect Dis J. 2013 Jan;32(1):e26-32.
[PubMed]

Gewitz MH, Baltimore RS, Tani LY, Sable CA, Shulman ST, Carapetis J, Remenyi B, Taubert
KA, Bolger AF, Beerman L, Mayosi BM, Beaton A, Pandian NG, Kaplan EL., American Heart
Association Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease of the
Council on Cardiovascular Disease in the Young. Revision of the Jones Criteria for the
diagnosis of acute rheumatic fever in the era of Doppler echocardiography: a scientific
statement from the American Heart Association. Circulation. 2015 May 19;131(20):1806-18.
[PubMed]

Gerber, M. A., Baltimore, R. S., Eaton, C. B., Gewitz, M., Rowley, A. H., Shulman, S. T., &
Taubert, K. A. (2009). Prevention of rheumatic fever and diagnosis and treatment of acute
streptococcal pharyngitis. Circulation, 119(11), 1541-1551.
hitps://doi.org/10.1161/circulationaha.109.191959

About rheumatic fever. (2024, March 1). Group a Strep Infection. Retrieved From:
https://www.cdc.gov/group-a-strep/about/rheumatic-
fever.html#:~:text=Testing%20and%20diagnosis.a%20group%20A%20strep%20infection

Ferrans, V. J., & Roberts, W. C. (1980). Pathology of rheumatic heart disease. In Springer
eBooks (pp. 28-58). https://doi.org/10.1007/978-3-642-95371-2_3

Guilherme, L., Steer, A. C., & Cunningham, M. (2020). Pathogenesis of acute rheumatic fever.
In Elsevier eBooks (pp. 19—-30). https://doi.org/10.1016/b978-0-323-63982-8.00002-7

Roberts K. V., Maguire G. P., Brown A., Atkinson D. N., Remenyi B., Wheaton G., et al.
Rheumatic heart disease in Indigenous children in northern Australia: differences in prevalence
and the challenges of screening. The Medical Journal of Australia. 2015;203(5):221.
[PubMed]

World Health Organization: WHO. (2025, January 24). Rheumatic heart disease.
Retrieved From: https://www.who.int/news-room/fact-sheets/detail/rheumatic-heart-disease

Lawrence J. G., Carapetis J. R., Griftfiths K., Edwards K., Condon J. R. Acute rheumatic fever
and rheumatic heart disease: incidence and progression in the Northern Territory of Australia,
1997 to 2010. Circulation. 2013;128(5):492-501. [PubMed]

Coffey, P. M., Ralph, A. P., & Krause, V. L. (2018). The role of social determinants of health
in the risk and prevention of group A streptococcal infection, acute rheumatic fever and

28


https://doi.org/10.1161/circulationaha.109.191959
https://www.cdc.gov/group-a-strep/about/rheumatic-fever.html#:~:text=Testing%20and%20diagnosis,a%20group%20A%20strep%20infection
https://www.cdc.gov/group-a-strep/about/rheumatic-fever.html#:~:text=Testing%20and%20diagnosis,a%20group%20A%20strep%20infection
https://doi.org/10.1007/978-3-642-95371-2_3
https://doi.org/10.1016/b978-0-323-63982-8.00002-7
https://www.who.int/news-room/fact-sheets/detail/rheumatic-heart-disease

rheumatic heart disease: A systematic review. PLoS Neglected Tropical Diseases, 12(6),
e0006577. hitps://doi.org/10.1371/journal.pntd. 0006577

Okello, E., Kakande, B., Sebatta, E., Kayima, J., Kuteesa, M., Mutatina, B., Nyakoojo, W.,
Lwabi, P., Mondo, C. K., Odoi-Adome, R., & Juergen, F. (2012). Socioeconomic and
Environmental Risk Factors among Rheumatic Heart Disease Patients in Uganda. PLoS ONE,
7(8), e43917. https.//doi.org/10.1371/journal.pone.0043917

Negi, P. C., Kandoria, A., Asotra, S., Ganju, N. K., Merwaha, R., Sharma, R., Mahajan, K., &
Rao, S. (2020b). Gender differences in the epidemiology of Rheumatic Fever/Rheumatic heart
disease (RF/RHD) patient population of hill state of northern India; 9 years prospective hospital
based, HP-RHD registry. Indian Heart Journal, 72(6), 552-556.
https://doi.org/10.1016/5.ihj.2020.09.011

29


https://doi.org/10.1371/journal.pntd.0006577
https://doi.org/10.1371/journal.pone.0043917

Appendix A.

A Questionnaire Survey on “Prevalence and awareness of Rheumatic Fever in
Bangladesh”

Rheumatic fever is an autoimmune inflammatory disease that affects the heart, joints, skin and
brain efc. One type of bacteria named Streptococcus A can cause this disease. However there
are some risk factors of rheumatic fever like, environmental factors (overcrowding, poor
sanitation and other socio economic conditions), exposure to Streptococcus A bacteria,
untreated throat infections, socio-economic conditions etc. In this survey, we plan to study the
prevalence, awareness and current situation of rheumatic fever in Bangladesh.

Note: All the information that will be collected during this survey will be kept anonymous,
confidential and will not be shared with any third parties.

Consent of the volunteer (patient / their parent in case of minor):
= ] am aware that all the information taken during this survey will be kept
anonymous and confidential. I also consent that I am willingly volunteering to
participate in this survey.

Questions (Please tick the correct answer of the following questions)

1. Did you fill this type of form previously?
e Yes
e« No

2. Are you filling up this form for yourself?

e Yes
e No
3. If you are filling up this form on behalf of your family member with rheumatic fever,

what is the relationship between you and the patient?
e Son/ Daughter

o Sister
e Brother
e Other...............
4. Has the person/you ever been diagnosed with rheumatic fever?
e Yes
e No
5. What is the gender of the patient/you?
e Male
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e Female

6. What is the age of the patient/you?

7. What is the place where the patient/you spend most of the time of life?
e Urban area
e Rural area

e Other...........ooev enn.
8. What is the educational qualification of the patient/ you?
e Primary
e Secondary
o Higher secondary
e Other.............oooiiils
9 What is the occupation of the patient/ you ?

10.  What is the household monthly income level of the patient / you?

10000-15000

e 16000-25000

e 26000-35000

e 36000-50000

e 50000-100000 or above
11.  Which year has the patient been diagnosed with rheumatic fever?
12. How was the patient diagnosed with rheumatic fever?

e By doing the blood test
e Confirmed by the physician
e Other................
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13. ASO titer is one of the tests to confirm rheumatic fever. Did the patient/you ever do
this test?

e Yes
e No
14. Did the patient / you take any treatment for rheumatic fever?
e Yes
e No

15. What type of treatment did the patient / you get for rheumatic fever?
o Taking penicillin

o Taking other types of antibiotics
o Taking other medications

16.  What are the other types of medication the patient / you take?
(If the patient/you don't take any other medication, please write N/A)

17.  What are the symptoms the patient / you often experience?
o Fever
o Joint pain / swelling in the joint like knee, ankles, wrist and elbow
e Skin rash

o Shortness of breath

e Chest pain

e Throat pain/ infection

o Shaking hand, leg or other part of the body
e Other........oooeveeiinn.

18. Does the patient/you have any type of throat infections?

e Yes
e No
19. Does the patient/ you still have rheumatic fever?
e Yes
e No
20. Does the patient/ you still take medication to control rheumatic fever? If yes, what

type of medication are you / the patient taking?
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(If the patient/you don't take any medication, please write N/A)

21. Does the patient / you have any heart disease?

e Yes
e No

22.  If the patient/ you have a heart problem, what type of symptoms do you/ the patient
often face?

o High blood pressure

e Low blood pressure

e Chest pain

o Palpitation

e Other.........oovieviiiinn..
23.  Does the patient/ you take any medication for heart disease? If yes,what is the
medication?

(If the patient/you don't take any medication, please write N/A)

24.  How many family members of the patient / you are living in the same house?
e Two - Three
e Four- Six
e Seven or above

e Other..........
25. Does the patient / you share any room with other members of the family in a house?
If yes, with how many people does he/she share a room?

e One

e Two - Four
e« Five - Seven

e Other............
26.  Does the patient/ you share any washroom with other members of the family in a
house? If yes, with how many people does he /she share a washroom?

e One
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e Two - Four
e« Five - Seven

e Other............
27.  Is there any damp walls or ceilings in the bedrooms or living areas of the patient’s or
your home?

e Yes

e No
28. Have you ever heard that rheumatic fever can cause rheumatic heart disease and it

may damage the valve of the heart?

e Yes
e No

29. Have you ever heard that Streptococcus A bacteria can cause rheumatic fever?

e Yes
e No
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