
The COVID-19 pandemic has signi�cantly impacted cardiovascular disease, particularly rheumatic 
heart disease (RHD). Importantly, RHD has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19, with severe valvular heart disease leading to poorer clinical outcomes of COVID-19 
infection. Regardless, interest and prioritization of RHD in the world agenda remain low, even after 
the pandemic. Medical appointments, compliance with medical treatment, and prophylaxis should 
be encouraged. Prioritization of RHD research and e�orts to improve diagnosis, treatment, 
prevention, and care are warranted.
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�e COVID-19 pandemic has signi�cantly impacted cardiovas
cular disease, particularly rheumatic heart disease (RHD) [1,2], 
due to the disruption in healthcare services. Importantly, RHD 
has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19 [3-8], as patients with severe valvular heart 
disease who contract COVID-19 have poorer clinical outcomes 
than age-matched patients without valve disease [9]. �is is 
alarming as the majority of RHD patients have signi�cant 
valvular heart disease and live in areas with limited healthcare 
resources. Regardless, interest and prioritization of RHD in the 
world agenda remain low, even a�er the pandemic.

 In 2016, RHD accounted for over 33.4 million cases and 
319,400 deaths [10], with 10.5 million disability-adjusted 
life-years [10,11]. �e incidence of RHD was reported the 
highest in Oceania, central sub-Saharan Africa, and South Asia, 
with around 444 cases per 100,000 in endemic countries [10]. 
However, estimates are that the RHD burden could be as much 
as double that reported, reaching up to 50 to 80 million persons 
currently a�ected with RHD worldwide with an increasing 
prevalence in low, low- middle, and middle socio-demographic 
index areas and signi�cant divergence in the burden of RHD 
among countries based on SDI levels [10,12,13]. Regardless, 
related research represents only 0.1% of all global health 
funding [11].

 �e pandemic has led to the disruption of hospital systems, 
which has had the biggest impact on populations living with 
chronic heart disease in low- and middle-income countries. 
Outpatient clinic visits have been hindered by COVID 
restrictions and the decrease of the RHD task force and medical 
services due to the diversion of priorities and resources. Virtual 
consultation, telehealth, and video counseling have become a 
trend in many parts of the world, but due to the lack of resources 
and patient factors, these are not feasible in the areas most 
a�ected by RHD. �erefore, medical appointments and 
follow-up for RHD have remained low, even with the gradual 
return of services.

 Continuation of prescribed medication and proper 
medical treatment should be encouraged at all times. Discon-
tinuation of antihypertensive pharmacotherapy due to the fear 
of angiotensin-converting enzyme inhibitors (ACEI) favoring 
virus infection (Figures 1 and 2) [14-18] is not recommended 
as the risk-bene�t ratio associated with the use of ACEIs and 
angiotensin II receptor blockers (ARBs) suggests bene�ts in 
their maintenance [19,20].

 Drug shortages are becoming an increasingly common 
problem in healthcare, even prior to COVID-19, especially for 
medication used in the management of cardiovascular 
disease. With the further disruption of the global supply 
chains due to the pandemic and the current economic upheav-
al, this shortage has been expected to be even more evident, 
causing therapeutic turbulence and the need to switch among 
drugs within the same class, which has had a negative impact 
on patient adherence and outcomes [21].

 Many RHD patients having atrial �brillation or a history 
of heart valve replacement are on anticoagulants like warfarin 
and require frequent international normalized ratio (INR) 
tests to remain within therapeutic range and prevent risks of 
bleeding, thrombosis of the mechanical valve, and adverse 
cerebrovascular events [22]. However, patients might have 
limited access to the services, and the test may be unavailable 
due to the decreased capacity of the health services, which 
could lead to devastating consequences. Home testing of INR 
to avoid hospital visits is generally unavailable in low- and 
middle-income countries or is too expensive for most 
patients.

 Secondary prophylaxis to prevent recurrent attacks of RF 
and progression of RHD, which is the cornerstone of 
guideline-based management and standard care of the disease, 
requires an intra-muscular injection of benzathine penicillin 
G (BPG) every 2 or 3 weeks [23-27]. Due to limited stock and 
curtailed hospital services during the pandemic, patients 
might have faced di�culties in taking this injection. 

Prioritizing the provision of RHD secondary prophylaxis as 
essential care should be encouraged, and all e�orts should be 
made to promote continuation and prevent interruption of 
prophylaxis delivery. Oral penicillin, although unequivocally 
inferior, may be used as an alternative in secondary 
prophylaxis if penicillin injection is not available, but this is 
not common knowledge to patients.
 �e signi�cance of delay in surgical and catheter-based 
interventions in patients with RHD during the pandemic 

should not be disregarded and is a result of the disruption in 
‘elective’ procedures and the visits by teams from abroad on 
which many low- and middle-income countries rely. 
Unemployment, reduced income, and the unprecedented 
economic impact of the pandemic and the current global 
�nancial crisis might have consequences on the use of 
prescription medication, penicillin prophylaxis, as well as 
medical seeking behavior, leading to an increase in overall 
risk.

 COVID-19 vaccine trials have included patients with heart 
disease and did not divulge any serious adverse e�ects from 
vaccination in this patient population [28,29]. Patients with 
chronic cardiovascular disease, including RHD, are at an 
increased risk of morbidity and mortality due to COVID-19 
infection, and should still be encouraged to take available 
vaccines. It is important to notice that there is a signi�cant 
number of people living with subclinical and undiagnosed 
RHD, who are unknowingly at a higher risk of a worse progno-
sis of COVID-19 infection. Furthermore, people experiencing 
new disease symptoms were less likely to seek medical care due 
to concerns regarding travel and attending clinics at hospitals 
or healthcare facilities in the fear of contracting COVID-19.

  Cardiac assessment and outpatient clinic visits should be 
made easily available to enhance RHD diagnosis and the start 
of proper medical treatment to improve disease prognosis. 
Timely diagnosis of RHD is essential as secondary prevention, 
and the start of penicillin prophylaxis might prevent the 
progression and worsening of valve disease. Follow-up visits 
should be encouraged, and programs should be developed to 
keep track of patients, enhance patient awareness, compliance 
with medical treatment and secondary prophylaxis, prevent 
adverse events and the progression of disease [30,31].

 Continuation and progress in RHD research [30-39], 
advocacy, and dedicated programs should regain their intensity 
and remain a focus of care. Awareness and interest in RHD 
should not decrease, and optimal care should be provided, with 

improved institutional protocols to provide continuous 
follow-up and care of RHD patients, who are at higher risk of 
morbidity and mortality due to interruptions during the 
COVID-19 pandemic, as well as the concomitant increased 
risk caused by the viral infection and in whom the concomitant 
need for additional care in the form of anticoagulation, 
penicillin prophylaxis, and frequent clinic visits might prevent 
disastrous consequences.

 Regaining control over medical appointments, 
compliance with medical treatment and prophylaxis, as well as 
the availability of prophylaxis and interventions is therefore 
essential. However, this might be a long-term struggle as 
inpatient and outpatient visit rates do not recover to 
pre-epidemic levels until a�er many years, and fear of 
contracting the infection by visiting healthcare facilities might 
not be a brief phenomenon [40]. Furthermore, the decreased 
interest and focus of patients caused by the disruptions and 
di�culties faced might have long-term consequences on 
patient behavior.

 As pandemics can unfold quickly, it is necessary to have a 
‘playbook’ for a swi� response to any future interruptions in 
normal healthcare practices (Figure 3). With the current 
decrease in preventive measures for COVID-19 and the push 
to return to ‘normal’ life, renewed prioritization of RHD on the 
global agenda should be regained, and e�orts to improve 
diagnosis, treatment, prevention, and care should be 
encouraged.

Conclusions
�e COVID-19 pandemic has had a signi�cant impact on 
cardiovascular disease, particularly RHD, leading to poorer 
outcomes for those with severe heart valve disease. Timely 
diagnosis of RHD, secondary prevention, medical and surgical 
care is essential. Renewed prioritization of RHD on the global 
agenda, with dedicated programs, should be encouraged, and 
e�orts to improve diagnosis, treatment, prevention, and care are 
warranted.
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�e COVID-19 pandemic has signi�cantly impacted cardiovas
cular disease, particularly rheumatic heart disease (RHD) [1,2], 
due to the disruption in healthcare services. Importantly, RHD 
has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19 [3-8], as patients with severe valvular heart 
disease who contract COVID-19 have poorer clinical outcomes 
than age-matched patients without valve disease [9]. �is is 
alarming as the majority of RHD patients have signi�cant 
valvular heart disease and live in areas with limited healthcare 
resources. Regardless, interest and prioritization of RHD in the 
world agenda remain low, even a�er the pandemic.

 In 2016, RHD accounted for over 33.4 million cases and 
319,400 deaths [10], with 10.5 million disability-adjusted 
life-years [10,11]. �e incidence of RHD was reported the 
highest in Oceania, central sub-Saharan Africa, and South Asia, 
with around 444 cases per 100,000 in endemic countries [10]. 
However, estimates are that the RHD burden could be as much 
as double that reported, reaching up to 50 to 80 million persons 
currently a�ected with RHD worldwide with an increasing 
prevalence in low, low- middle, and middle socio-demographic 
index areas and signi�cant divergence in the burden of RHD 
among countries based on SDI levels [10,12,13]. Regardless, 
related research represents only 0.1% of all global health 
funding [11].

 �e pandemic has led to the disruption of hospital systems, 
which has had the biggest impact on populations living with 
chronic heart disease in low- and middle-income countries. 
Outpatient clinic visits have been hindered by COVID 
restrictions and the decrease of the RHD task force and medical 
services due to the diversion of priorities and resources. Virtual 
consultation, telehealth, and video counseling have become a 
trend in many parts of the world, but due to the lack of resources 
and patient factors, these are not feasible in the areas most 
a�ected by RHD. �erefore, medical appointments and 
follow-up for RHD have remained low, even with the gradual 
return of services.

 Continuation of prescribed medication and proper 
medical treatment should be encouraged at all times. Discon-
tinuation of antihypertensive pharmacotherapy due to the fear 
of angiotensin-converting enzyme inhibitors (ACEI) favoring 
virus infection (Figures 1 and 2) [14-18] is not recommended 
as the risk-bene�t ratio associated with the use of ACEIs and 
angiotensin II receptor blockers (ARBs) suggests bene�ts in 
their maintenance [19,20].

 Drug shortages are becoming an increasingly common 
problem in healthcare, even prior to COVID-19, especially for 
medication used in the management of cardiovascular 
disease. With the further disruption of the global supply 
chains due to the pandemic and the current economic upheav-
al, this shortage has been expected to be even more evident, 
causing therapeutic turbulence and the need to switch among 
drugs within the same class, which has had a negative impact 
on patient adherence and outcomes [21].

 Many RHD patients having atrial �brillation or a history 
of heart valve replacement are on anticoagulants like warfarin 
and require frequent international normalized ratio (INR) 
tests to remain within therapeutic range and prevent risks of 
bleeding, thrombosis of the mechanical valve, and adverse 
cerebrovascular events [22]. However, patients might have 
limited access to the services, and the test may be unavailable 
due to the decreased capacity of the health services, which 
could lead to devastating consequences. Home testing of INR 
to avoid hospital visits is generally unavailable in low- and 
middle-income countries or is too expensive for most 
patients.

 Secondary prophylaxis to prevent recurrent attacks of RF 
and progression of RHD, which is the cornerstone of 
guideline-based management and standard care of the disease, 
requires an intra-muscular injection of benzathine penicillin 
G (BPG) every 2 or 3 weeks [23-27]. Due to limited stock and 
curtailed hospital services during the pandemic, patients 
might have faced di�culties in taking this injection. 

Prioritizing the provision of RHD secondary prophylaxis as 
essential care should be encouraged, and all e�orts should be 
made to promote continuation and prevent interruption of 
prophylaxis delivery. Oral penicillin, although unequivocally 
inferior, may be used as an alternative in secondary 
prophylaxis if penicillin injection is not available, but this is 
not common knowledge to patients.
 �e signi�cance of delay in surgical and catheter-based 
interventions in patients with RHD during the pandemic 

should not be disregarded and is a result of the disruption in 
‘elective’ procedures and the visits by teams from abroad on 
which many low- and middle-income countries rely. 
Unemployment, reduced income, and the unprecedented 
economic impact of the pandemic and the current global 
�nancial crisis might have consequences on the use of 
prescription medication, penicillin prophylaxis, as well as 
medical seeking behavior, leading to an increase in overall 
risk.

Figure 1. Depiction of the SARS-CoV-2 life cycle showing facilitation of the entrance of SARS-CoV-2 into cells through ACEII receptors.

Figure 2. The role of ACEII in SARS-CoV-2 infection.
ACE II (green) regulates the levels of angiotensin II and is the functional receptor for SARS-CoV-2, facilitating viral entry into cells. Theoretically, 
pharmacologic RAS blockade with ACEIs or ARBs (red) could lead to an increase in ACEII available for viral binding. ACE2= 
angiotensin-converting enzyme 2; ACEI= angiotensin-converting enzyme inhibitor; ARB= angiotensin-receptor blocker; AT1= type 1 angiotensin 
receptor; RAS= renin–angiotensin system; SARS-CoV-2= severe acute respiratory syndrome coronavirus-2.

 COVID-19 vaccine trials have included patients with heart 
disease and did not divulge any serious adverse e�ects from 
vaccination in this patient population [28,29]. Patients with 
chronic cardiovascular disease, including RHD, are at an 
increased risk of morbidity and mortality due to COVID-19 
infection, and should still be encouraged to take available 
vaccines. It is important to notice that there is a signi�cant 
number of people living with subclinical and undiagnosed 
RHD, who are unknowingly at a higher risk of a worse progno-
sis of COVID-19 infection. Furthermore, people experiencing 
new disease symptoms were less likely to seek medical care due 
to concerns regarding travel and attending clinics at hospitals 
or healthcare facilities in the fear of contracting COVID-19.

  Cardiac assessment and outpatient clinic visits should be 
made easily available to enhance RHD diagnosis and the start 
of proper medical treatment to improve disease prognosis. 
Timely diagnosis of RHD is essential as secondary prevention, 
and the start of penicillin prophylaxis might prevent the 
progression and worsening of valve disease. Follow-up visits 
should be encouraged, and programs should be developed to 
keep track of patients, enhance patient awareness, compliance 
with medical treatment and secondary prophylaxis, prevent 
adverse events and the progression of disease [30,31].

 Continuation and progress in RHD research [30-39], 
advocacy, and dedicated programs should regain their intensity 
and remain a focus of care. Awareness and interest in RHD 
should not decrease, and optimal care should be provided, with 

improved institutional protocols to provide continuous 
follow-up and care of RHD patients, who are at higher risk of 
morbidity and mortality due to interruptions during the 
COVID-19 pandemic, as well as the concomitant increased 
risk caused by the viral infection and in whom the concomitant 
need for additional care in the form of anticoagulation, 
penicillin prophylaxis, and frequent clinic visits might prevent 
disastrous consequences.

 Regaining control over medical appointments, 
compliance with medical treatment and prophylaxis, as well as 
the availability of prophylaxis and interventions is therefore 
essential. However, this might be a long-term struggle as 
inpatient and outpatient visit rates do not recover to 
pre-epidemic levels until a�er many years, and fear of 
contracting the infection by visiting healthcare facilities might 
not be a brief phenomenon [40]. Furthermore, the decreased 
interest and focus of patients caused by the disruptions and 
di�culties faced might have long-term consequences on 
patient behavior.

 As pandemics can unfold quickly, it is necessary to have a 
‘playbook’ for a swi� response to any future interruptions in 
normal healthcare practices (Figure 3). With the current 
decrease in preventive measures for COVID-19 and the push 
to return to ‘normal’ life, renewed prioritization of RHD on the 
global agenda should be regained, and e�orts to improve 
diagnosis, treatment, prevention, and care should be 
encouraged.

Conclusions
�e COVID-19 pandemic has had a signi�cant impact on 
cardiovascular disease, particularly RHD, leading to poorer 
outcomes for those with severe heart valve disease. Timely 
diagnosis of RHD, secondary prevention, medical and surgical 
care is essential. Renewed prioritization of RHD on the global 
agenda, with dedicated programs, should be encouraged, and 
e�orts to improve diagnosis, treatment, prevention, and care are 
warranted.
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�e COVID-19 pandemic has signi�cantly impacted cardiovas
cular disease, particularly rheumatic heart disease (RHD) [1,2], 
due to the disruption in healthcare services. Importantly, RHD 
has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19 [3-8], as patients with severe valvular heart 
disease who contract COVID-19 have poorer clinical outcomes 
than age-matched patients without valve disease [9]. �is is 
alarming as the majority of RHD patients have signi�cant 
valvular heart disease and live in areas with limited healthcare 
resources. Regardless, interest and prioritization of RHD in the 
world agenda remain low, even a�er the pandemic.

 In 2016, RHD accounted for over 33.4 million cases and 
319,400 deaths [10], with 10.5 million disability-adjusted 
life-years [10,11]. �e incidence of RHD was reported the 
highest in Oceania, central sub-Saharan Africa, and South Asia, 
with around 444 cases per 100,000 in endemic countries [10]. 
However, estimates are that the RHD burden could be as much 
as double that reported, reaching up to 50 to 80 million persons 
currently a�ected with RHD worldwide with an increasing 
prevalence in low, low- middle, and middle socio-demographic 
index areas and signi�cant divergence in the burden of RHD 
among countries based on SDI levels [10,12,13]. Regardless, 
related research represents only 0.1% of all global health 
funding [11].

 �e pandemic has led to the disruption of hospital systems, 
which has had the biggest impact on populations living with 
chronic heart disease in low- and middle-income countries. 
Outpatient clinic visits have been hindered by COVID 
restrictions and the decrease of the RHD task force and medical 
services due to the diversion of priorities and resources. Virtual 
consultation, telehealth, and video counseling have become a 
trend in many parts of the world, but due to the lack of resources 
and patient factors, these are not feasible in the areas most 
a�ected by RHD. �erefore, medical appointments and 
follow-up for RHD have remained low, even with the gradual 
return of services.

 Continuation of prescribed medication and proper 
medical treatment should be encouraged at all times. Discon-
tinuation of antihypertensive pharmacotherapy due to the fear 
of angiotensin-converting enzyme inhibitors (ACEI) favoring 
virus infection (Figures 1 and 2) [14-18] is not recommended 
as the risk-bene�t ratio associated with the use of ACEIs and 
angiotensin II receptor blockers (ARBs) suggests bene�ts in 
their maintenance [19,20].

 Drug shortages are becoming an increasingly common 
problem in healthcare, even prior to COVID-19, especially for 
medication used in the management of cardiovascular 
disease. With the further disruption of the global supply 
chains due to the pandemic and the current economic upheav-
al, this shortage has been expected to be even more evident, 
causing therapeutic turbulence and the need to switch among 
drugs within the same class, which has had a negative impact 
on patient adherence and outcomes [21].

 Many RHD patients having atrial �brillation or a history 
of heart valve replacement are on anticoagulants like warfarin 
and require frequent international normalized ratio (INR) 
tests to remain within therapeutic range and prevent risks of 
bleeding, thrombosis of the mechanical valve, and adverse 
cerebrovascular events [22]. However, patients might have 
limited access to the services, and the test may be unavailable 
due to the decreased capacity of the health services, which 
could lead to devastating consequences. Home testing of INR 
to avoid hospital visits is generally unavailable in low- and 
middle-income countries or is too expensive for most 
patients.

 Secondary prophylaxis to prevent recurrent attacks of RF 
and progression of RHD, which is the cornerstone of 
guideline-based management and standard care of the disease, 
requires an intra-muscular injection of benzathine penicillin 
G (BPG) every 2 or 3 weeks [23-27]. Due to limited stock and 
curtailed hospital services during the pandemic, patients 
might have faced di�culties in taking this injection. 

Prioritizing the provision of RHD secondary prophylaxis as 
essential care should be encouraged, and all e�orts should be 
made to promote continuation and prevent interruption of 
prophylaxis delivery. Oral penicillin, although unequivocally 
inferior, may be used as an alternative in secondary 
prophylaxis if penicillin injection is not available, but this is 
not common knowledge to patients.
 �e signi�cance of delay in surgical and catheter-based 
interventions in patients with RHD during the pandemic 

should not be disregarded and is a result of the disruption in 
‘elective’ procedures and the visits by teams from abroad on 
which many low- and middle-income countries rely. 
Unemployment, reduced income, and the unprecedented 
economic impact of the pandemic and the current global 
�nancial crisis might have consequences on the use of 
prescription medication, penicillin prophylaxis, as well as 
medical seeking behavior, leading to an increase in overall 
risk.

 COVID-19 vaccine trials have included patients with heart 
disease and did not divulge any serious adverse e�ects from 
vaccination in this patient population [28,29]. Patients with 
chronic cardiovascular disease, including RHD, are at an 
increased risk of morbidity and mortality due to COVID-19 
infection, and should still be encouraged to take available 
vaccines. It is important to notice that there is a signi�cant 
number of people living with subclinical and undiagnosed 
RHD, who are unknowingly at a higher risk of a worse progno-
sis of COVID-19 infection. Furthermore, people experiencing 
new disease symptoms were less likely to seek medical care due 
to concerns regarding travel and attending clinics at hospitals 
or healthcare facilities in the fear of contracting COVID-19.

  Cardiac assessment and outpatient clinic visits should be 
made easily available to enhance RHD diagnosis and the start 
of proper medical treatment to improve disease prognosis. 
Timely diagnosis of RHD is essential as secondary prevention, 
and the start of penicillin prophylaxis might prevent the 
progression and worsening of valve disease. Follow-up visits 
should be encouraged, and programs should be developed to 
keep track of patients, enhance patient awareness, compliance 
with medical treatment and secondary prophylaxis, prevent 
adverse events and the progression of disease [30,31].

 Continuation and progress in RHD research [30-39], 
advocacy, and dedicated programs should regain their intensity 
and remain a focus of care. Awareness and interest in RHD 
should not decrease, and optimal care should be provided, with 

improved institutional protocols to provide continuous 
follow-up and care of RHD patients, who are at higher risk of 
morbidity and mortality due to interruptions during the 
COVID-19 pandemic, as well as the concomitant increased 
risk caused by the viral infection and in whom the concomitant 
need for additional care in the form of anticoagulation, 
penicillin prophylaxis, and frequent clinic visits might prevent 
disastrous consequences.

 Regaining control over medical appointments, 
compliance with medical treatment and prophylaxis, as well as 
the availability of prophylaxis and interventions is therefore 
essential. However, this might be a long-term struggle as 
inpatient and outpatient visit rates do not recover to 
pre-epidemic levels until a�er many years, and fear of 
contracting the infection by visiting healthcare facilities might 
not be a brief phenomenon [40]. Furthermore, the decreased 
interest and focus of patients caused by the disruptions and 
di�culties faced might have long-term consequences on 
patient behavior.

 As pandemics can unfold quickly, it is necessary to have a 
‘playbook’ for a swi� response to any future interruptions in 
normal healthcare practices (Figure 3). With the current 
decrease in preventive measures for COVID-19 and the push 
to return to ‘normal’ life, renewed prioritization of RHD on the 
global agenda should be regained, and e�orts to improve 
diagnosis, treatment, prevention, and care should be 
encouraged.

Figure 3. ‘Playbook’ for Rheumatic Heart Disease essential health care services during a pandemic.

Conclusions
�e COVID-19 pandemic has had a signi�cant impact on 
cardiovascular disease, particularly RHD, leading to poorer 
outcomes for those with severe heart valve disease. Timely 
diagnosis of RHD, secondary prevention, medical and surgical 
care is essential. Renewed prioritization of RHD on the global 
agenda, with dedicated programs, should be encouraged, and 
e�orts to improve diagnosis, treatment, prevention, and care are 
warranted.
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�e COVID-19 pandemic has signi�cantly impacted cardiovas
cular disease, particularly rheumatic heart disease (RHD) [1,2], 
due to the disruption in healthcare services. Importantly, RHD 
has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19 [3-8], as patients with severe valvular heart 
disease who contract COVID-19 have poorer clinical outcomes 
than age-matched patients without valve disease [9]. �is is 
alarming as the majority of RHD patients have signi�cant 
valvular heart disease and live in areas with limited healthcare 
resources. Regardless, interest and prioritization of RHD in the 
world agenda remain low, even a�er the pandemic.

 In 2016, RHD accounted for over 33.4 million cases and 
319,400 deaths [10], with 10.5 million disability-adjusted 
life-years [10,11]. �e incidence of RHD was reported the 
highest in Oceania, central sub-Saharan Africa, and South Asia, 
with around 444 cases per 100,000 in endemic countries [10]. 
However, estimates are that the RHD burden could be as much 
as double that reported, reaching up to 50 to 80 million persons 
currently a�ected with RHD worldwide with an increasing 
prevalence in low, low- middle, and middle socio-demographic 
index areas and signi�cant divergence in the burden of RHD 
among countries based on SDI levels [10,12,13]. Regardless, 
related research represents only 0.1% of all global health 
funding [11].

 �e pandemic has led to the disruption of hospital systems, 
which has had the biggest impact on populations living with 
chronic heart disease in low- and middle-income countries. 
Outpatient clinic visits have been hindered by COVID 
restrictions and the decrease of the RHD task force and medical 
services due to the diversion of priorities and resources. Virtual 
consultation, telehealth, and video counseling have become a 
trend in many parts of the world, but due to the lack of resources 
and patient factors, these are not feasible in the areas most 
a�ected by RHD. �erefore, medical appointments and 
follow-up for RHD have remained low, even with the gradual 
return of services.

 Continuation of prescribed medication and proper 
medical treatment should be encouraged at all times. Discon-
tinuation of antihypertensive pharmacotherapy due to the fear 
of angiotensin-converting enzyme inhibitors (ACEI) favoring 
virus infection (Figures 1 and 2) [14-18] is not recommended 
as the risk-bene�t ratio associated with the use of ACEIs and 
angiotensin II receptor blockers (ARBs) suggests bene�ts in 
their maintenance [19,20].

 Drug shortages are becoming an increasingly common 
problem in healthcare, even prior to COVID-19, especially for 
medication used in the management of cardiovascular 
disease. With the further disruption of the global supply 
chains due to the pandemic and the current economic upheav-
al, this shortage has been expected to be even more evident, 
causing therapeutic turbulence and the need to switch among 
drugs within the same class, which has had a negative impact 
on patient adherence and outcomes [21].

 Many RHD patients having atrial �brillation or a history 
of heart valve replacement are on anticoagulants like warfarin 
and require frequent international normalized ratio (INR) 
tests to remain within therapeutic range and prevent risks of 
bleeding, thrombosis of the mechanical valve, and adverse 
cerebrovascular events [22]. However, patients might have 
limited access to the services, and the test may be unavailable 
due to the decreased capacity of the health services, which 
could lead to devastating consequences. Home testing of INR 
to avoid hospital visits is generally unavailable in low- and 
middle-income countries or is too expensive for most 
patients.

 Secondary prophylaxis to prevent recurrent attacks of RF 
and progression of RHD, which is the cornerstone of 
guideline-based management and standard care of the disease, 
requires an intra-muscular injection of benzathine penicillin 
G (BPG) every 2 or 3 weeks [23-27]. Due to limited stock and 
curtailed hospital services during the pandemic, patients 
might have faced di�culties in taking this injection. 

Prioritizing the provision of RHD secondary prophylaxis as 
essential care should be encouraged, and all e�orts should be 
made to promote continuation and prevent interruption of 
prophylaxis delivery. Oral penicillin, although unequivocally 
inferior, may be used as an alternative in secondary 
prophylaxis if penicillin injection is not available, but this is 
not common knowledge to patients.
 �e signi�cance of delay in surgical and catheter-based 
interventions in patients with RHD during the pandemic 

should not be disregarded and is a result of the disruption in 
‘elective’ procedures and the visits by teams from abroad on 
which many low- and middle-income countries rely. 
Unemployment, reduced income, and the unprecedented 
economic impact of the pandemic and the current global 
�nancial crisis might have consequences on the use of 
prescription medication, penicillin prophylaxis, as well as 
medical seeking behavior, leading to an increase in overall 
risk.

 COVID-19 vaccine trials have included patients with heart 
disease and did not divulge any serious adverse e�ects from 
vaccination in this patient population [28,29]. Patients with 
chronic cardiovascular disease, including RHD, are at an 
increased risk of morbidity and mortality due to COVID-19 
infection, and should still be encouraged to take available 
vaccines. It is important to notice that there is a signi�cant 
number of people living with subclinical and undiagnosed 
RHD, who are unknowingly at a higher risk of a worse progno-
sis of COVID-19 infection. Furthermore, people experiencing 
new disease symptoms were less likely to seek medical care due 
to concerns regarding travel and attending clinics at hospitals 
or healthcare facilities in the fear of contracting COVID-19.

  Cardiac assessment and outpatient clinic visits should be 
made easily available to enhance RHD diagnosis and the start 
of proper medical treatment to improve disease prognosis. 
Timely diagnosis of RHD is essential as secondary prevention, 
and the start of penicillin prophylaxis might prevent the 
progression and worsening of valve disease. Follow-up visits 
should be encouraged, and programs should be developed to 
keep track of patients, enhance patient awareness, compliance 
with medical treatment and secondary prophylaxis, prevent 
adverse events and the progression of disease [30,31].

 Continuation and progress in RHD research [30-39], 
advocacy, and dedicated programs should regain their intensity 
and remain a focus of care. Awareness and interest in RHD 
should not decrease, and optimal care should be provided, with 

improved institutional protocols to provide continuous 
follow-up and care of RHD patients, who are at higher risk of 
morbidity and mortality due to interruptions during the 
COVID-19 pandemic, as well as the concomitant increased 
risk caused by the viral infection and in whom the concomitant 
need for additional care in the form of anticoagulation, 
penicillin prophylaxis, and frequent clinic visits might prevent 
disastrous consequences.

 Regaining control over medical appointments, 
compliance with medical treatment and prophylaxis, as well as 
the availability of prophylaxis and interventions is therefore 
essential. However, this might be a long-term struggle as 
inpatient and outpatient visit rates do not recover to 
pre-epidemic levels until a�er many years, and fear of 
contracting the infection by visiting healthcare facilities might 
not be a brief phenomenon [40]. Furthermore, the decreased 
interest and focus of patients caused by the disruptions and 
di�culties faced might have long-term consequences on 
patient behavior.

 As pandemics can unfold quickly, it is necessary to have a 
‘playbook’ for a swi� response to any future interruptions in 
normal healthcare practices (Figure 3). With the current 
decrease in preventive measures for COVID-19 and the push 
to return to ‘normal’ life, renewed prioritization of RHD on the 
global agenda should be regained, and e�orts to improve 
diagnosis, treatment, prevention, and care should be 
encouraged.

Conclusions
�e COVID-19 pandemic has had a signi�cant impact on 
cardiovascular disease, particularly RHD, leading to poorer 
outcomes for those with severe heart valve disease. Timely 
diagnosis of RHD, secondary prevention, medical and surgical 
care is essential. Renewed prioritization of RHD on the global 
agenda, with dedicated programs, should be encouraged, and 
e�orts to improve diagnosis, treatment, prevention, and care are 
warranted.
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�e COVID-19 pandemic has signi�cantly impacted cardiovas
cular disease, particularly rheumatic heart disease (RHD) [1,2], 
due to the disruption in healthcare services. Importantly, RHD 
has been shown to be a signi�cant risk factor for the prognosis 
of COVID-19 [3-8], as patients with severe valvular heart 
disease who contract COVID-19 have poorer clinical outcomes 
than age-matched patients without valve disease [9]. �is is 
alarming as the majority of RHD patients have signi�cant 
valvular heart disease and live in areas with limited healthcare 
resources. Regardless, interest and prioritization of RHD in the 
world agenda remain low, even a�er the pandemic.

 In 2016, RHD accounted for over 33.4 million cases and 
319,400 deaths [10], with 10.5 million disability-adjusted 
life-years [10,11]. �e incidence of RHD was reported the 
highest in Oceania, central sub-Saharan Africa, and South Asia, 
with around 444 cases per 100,000 in endemic countries [10]. 
However, estimates are that the RHD burden could be as much 
as double that reported, reaching up to 50 to 80 million persons 
currently a�ected with RHD worldwide with an increasing 
prevalence in low, low- middle, and middle socio-demographic 
index areas and signi�cant divergence in the burden of RHD 
among countries based on SDI levels [10,12,13]. Regardless, 
related research represents only 0.1% of all global health 
funding [11].

 �e pandemic has led to the disruption of hospital systems, 
which has had the biggest impact on populations living with 
chronic heart disease in low- and middle-income countries. 
Outpatient clinic visits have been hindered by COVID 
restrictions and the decrease of the RHD task force and medical 
services due to the diversion of priorities and resources. Virtual 
consultation, telehealth, and video counseling have become a 
trend in many parts of the world, but due to the lack of resources 
and patient factors, these are not feasible in the areas most 
a�ected by RHD. �erefore, medical appointments and 
follow-up for RHD have remained low, even with the gradual 
return of services.

 Continuation of prescribed medication and proper 
medical treatment should be encouraged at all times. Discon-
tinuation of antihypertensive pharmacotherapy due to the fear 
of angiotensin-converting enzyme inhibitors (ACEI) favoring 
virus infection (Figures 1 and 2) [14-18] is not recommended 
as the risk-bene�t ratio associated with the use of ACEIs and 
angiotensin II receptor blockers (ARBs) suggests bene�ts in 
their maintenance [19,20].

 Drug shortages are becoming an increasingly common 
problem in healthcare, even prior to COVID-19, especially for 
medication used in the management of cardiovascular 
disease. With the further disruption of the global supply 
chains due to the pandemic and the current economic upheav-
al, this shortage has been expected to be even more evident, 
causing therapeutic turbulence and the need to switch among 
drugs within the same class, which has had a negative impact 
on patient adherence and outcomes [21].

 Many RHD patients having atrial �brillation or a history 
of heart valve replacement are on anticoagulants like warfarin 
and require frequent international normalized ratio (INR) 
tests to remain within therapeutic range and prevent risks of 
bleeding, thrombosis of the mechanical valve, and adverse 
cerebrovascular events [22]. However, patients might have 
limited access to the services, and the test may be unavailable 
due to the decreased capacity of the health services, which 
could lead to devastating consequences. Home testing of INR 
to avoid hospital visits is generally unavailable in low- and 
middle-income countries or is too expensive for most 
patients.

 Secondary prophylaxis to prevent recurrent attacks of RF 
and progression of RHD, which is the cornerstone of 
guideline-based management and standard care of the disease, 
requires an intra-muscular injection of benzathine penicillin 
G (BPG) every 2 or 3 weeks [23-27]. Due to limited stock and 
curtailed hospital services during the pandemic, patients 
might have faced di�culties in taking this injection. 

Prioritizing the provision of RHD secondary prophylaxis as 
essential care should be encouraged, and all e�orts should be 
made to promote continuation and prevent interruption of 
prophylaxis delivery. Oral penicillin, although unequivocally 
inferior, may be used as an alternative in secondary 
prophylaxis if penicillin injection is not available, but this is 
not common knowledge to patients.
 �e signi�cance of delay in surgical and catheter-based 
interventions in patients with RHD during the pandemic 

should not be disregarded and is a result of the disruption in 
‘elective’ procedures and the visits by teams from abroad on 
which many low- and middle-income countries rely. 
Unemployment, reduced income, and the unprecedented 
economic impact of the pandemic and the current global 
�nancial crisis might have consequences on the use of 
prescription medication, penicillin prophylaxis, as well as 
medical seeking behavior, leading to an increase in overall 
risk.

 COVID-19 vaccine trials have included patients with heart 
disease and did not divulge any serious adverse e�ects from 
vaccination in this patient population [28,29]. Patients with 
chronic cardiovascular disease, including RHD, are at an 
increased risk of morbidity and mortality due to COVID-19 
infection, and should still be encouraged to take available 
vaccines. It is important to notice that there is a signi�cant 
number of people living with subclinical and undiagnosed 
RHD, who are unknowingly at a higher risk of a worse progno-
sis of COVID-19 infection. Furthermore, people experiencing 
new disease symptoms were less likely to seek medical care due 
to concerns regarding travel and attending clinics at hospitals 
or healthcare facilities in the fear of contracting COVID-19.

  Cardiac assessment and outpatient clinic visits should be 
made easily available to enhance RHD diagnosis and the start 
of proper medical treatment to improve disease prognosis. 
Timely diagnosis of RHD is essential as secondary prevention, 
and the start of penicillin prophylaxis might prevent the 
progression and worsening of valve disease. Follow-up visits 
should be encouraged, and programs should be developed to 
keep track of patients, enhance patient awareness, compliance 
with medical treatment and secondary prophylaxis, prevent 
adverse events and the progression of disease [30,31].

 Continuation and progress in RHD research [30-39], 
advocacy, and dedicated programs should regain their intensity 
and remain a focus of care. Awareness and interest in RHD 
should not decrease, and optimal care should be provided, with 

improved institutional protocols to provide continuous 
follow-up and care of RHD patients, who are at higher risk of 
morbidity and mortality due to interruptions during the 
COVID-19 pandemic, as well as the concomitant increased 
risk caused by the viral infection and in whom the concomitant 
need for additional care in the form of anticoagulation, 
penicillin prophylaxis, and frequent clinic visits might prevent 
disastrous consequences.

 Regaining control over medical appointments, 
compliance with medical treatment and prophylaxis, as well as 
the availability of prophylaxis and interventions is therefore 
essential. However, this might be a long-term struggle as 
inpatient and outpatient visit rates do not recover to 
pre-epidemic levels until a�er many years, and fear of 
contracting the infection by visiting healthcare facilities might 
not be a brief phenomenon [40]. Furthermore, the decreased 
interest and focus of patients caused by the disruptions and 
di�culties faced might have long-term consequences on 
patient behavior.

 As pandemics can unfold quickly, it is necessary to have a 
‘playbook’ for a swi� response to any future interruptions in 
normal healthcare practices (Figure 3). With the current 
decrease in preventive measures for COVID-19 and the push 
to return to ‘normal’ life, renewed prioritization of RHD on the 
global agenda should be regained, and e�orts to improve 
diagnosis, treatment, prevention, and care should be 
encouraged.

Conclusions
�e COVID-19 pandemic has had a signi�cant impact on 
cardiovascular disease, particularly RHD, leading to poorer 
outcomes for those with severe heart valve disease. Timely 
diagnosis of RHD, secondary prevention, medical and surgical 
care is essential. Renewed prioritization of RHD on the global 
agenda, with dedicated programs, should be encouraged, and 
e�orts to improve diagnosis, treatment, prevention, and care are 
warranted.

Disclosure statement
No potential con�ict of interest was reported by the author.

References

1. Beaton A, Zühlke L, Mwangi J, Taubert KA. Rheumatic heart 
disease and COVID-19. Eur Heart J. 2020;41(42):4085-4086.

2. Kulkarni P, Mahadevappa M. �e COVID-19 pandemic surge and 
impact on rheumatic valvular heart disease patient care. J Saudi 
Heart Assoc. 2021;33(4):261-266.

3. �ienemann F, Pinto F, Grobbee DE, Boehm M, Bazargani N, Ge J, 
et al. World Heart Federation brie�ng on prevention: coronavirus 
disease 2019 (COVID-19) in low-income countries. Glob Heart. 
2020;15(1):31.

4. Haji Aghajani M, Asadpoordezaki Z, Haghighi M, Pourhoseingoli 
A, Taherpour N, Toloui A, et al. E�ect of underlying cardiovascular 
disease on the prognosis of COVID-19 patients; a sex and 
age-dependent analysis. Arch Acad Emerg Med. 2021;9(1):e65.

5. Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of 
mortality due to COVID-19 based on an analysis of data of 150 
patients from Wuhan, China. Intensive Care Med. 2020; 
46(5):846-848.

6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and 
risk factors for mortality of adult inpatients with COVID-19 in 
Wuhan, China: a retrospective cohort study. Lancet. 2020; 
395(10229):1054-1062.

7. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and 
outcomes of critically ill patients with SARS-CoV-2 pneumonia in 
Wuhan, China: a single-centered, retrospective, observational 
study. Lancet Respir Med. 2020;8(5):475-481.

8. Xiong TY, Redwood S, Prendergast B, Chen M. Coronaviruses and 
the cardiovascular system: acute and long-term implications. Eur 
Heart J. 2020;41(19):1798-1800.

9. Ghamari SH, Abbasi‐Kangevari M, Saeedi Moghaddam S, 
Aminorroaya A, Rezaei N, Shobeiri P, et al. Rheumatic heart disease 
is a neglected disease relative to its burden worldwide: �ndings from 
global burden of disease 2019. J Am Heart Assoc. 
2022;11(13):e025284.

10. Watkins DA, Johnson CO, Colquhoun SM, Karthikeyan G, Beaton 
A, Bukhman G, et al. Global, regional, and national burden of 
rheumatic heart disease, 1990-2015. N Engl J Med. 
2017;377(8):713-722.

11. Watkins D, Baker MG, Kumar RK, Parks T. Epidemiology, risk 
factors, burden and cost of acute rheumatic fever and rheumatic 
heart disease. Acute Rheumatic Fever and Rheumatic Heart 
Disease. 2021;1:1-8.

12. Weinberg J, Beaton A, Aliku T, Lwabi P, Sable C. Prevalence of 
rheumatic heart disease in African school-aged population: 
Extrapolation from echocardiography screening using the 2012 
World Heart Federation Guidelines. Int J Cardiol. 
2016;202:238-239.

13. Ou Z, Yu D, Liang Y, Wu J, He H, Li Y, et al. Global burden of 
rheumatic heart disease: trends from 1990 to 2019. Arthritis Res 
�er. 2022;24(1):138.

14. Watkins D, Daskalakis A. �e economic impact of rheumatic heart 
disease in developing countries. Lancet Glob Health. 2015;3:S37.

15. Dvir D, Simonato M, Amat-Santos I, Latib A, Kargoli F, 
Nombela-Franco L, et al. Severe Valvular Heart Disease and 
COVID-19: Results from the Multicenter International Valve 

Disease Registry. Struct Heart. 2021;5(4):424-426.
16. Ni W, Yang X, Yang D, Bao J, Li R, Xiao Y, et al. Role of angioten-

sin-converting enzyme 2 (ACE2) in COVID-19. Crit Care. 
2020;24(1):422.

17. Beyerstedt S, Casaro EB, Rangel ÉB. COVID-19: angiotensin-con-
verting enzyme 2 (ACE2) expression and tissue susceptibility to 
SARS-CoV-2 infection. Eur J Clin Microbiol Infect Dis. 
2021;40(5):905-919.

18. Caputo I, Caroccia B, Frasson I, Poggio E, Zamberlan S, Morpurgo 
M, et al. Angiotensin II Promotes SARS-CoV-2 Infection via 
Upregulation of ACE2 in Human Bronchial Cells. Int J Mol Sci. 
2022;23(9):5125.

19. Mackey K, King VJ, Gurley S, Kiefer M, Liederbauer E, Vela K, et 
al. Risks and Impact of Angiotensin-Converting Enzyme 
Inhibitors or angiotensin-receptor blockers on SARS-CoV-2 
infection in adults: a living systematic review. Ann Intern Med. 
2020;173(3):195-203.

20. Davidson AM, Wysocki J, Batlle D. Interaction of SARS-CoV-2 
and other coronavirus with ACE (Angiotensin-Converting 
Enzyme)-2 as their main receptor: therapeutic implications. 
Hypertension. 2020;76(5):1339-1349.

21. Pedro SD, Brito FC, Scaramello CB. Challenges in pharmacologi-
cal management of cardiovascular diseases in Covid-19: do 
bene�ts outweigh risks?. Int J Cardiovasc Sci. 2020;33:404-411.

22. Pan M, Vasbinder A, Anderson E, Catalan T, Shadid HR, Berlin H, 
et al. Angiotensin-converting enzyme inhibitors, angiotensin II 
receptor blockers, and outcomes in patients hospitalized for 
COVID-19. J Am Heart Assoc. 2021;10(24):e023535.

23. Reed BN, Fox ER, Konig M, Jackevicius CA, Masoudi FA, 
Rabinstein AA, et al. �e impact of drug shortages on patients with 
cardiovascular disease: causes, consequences, and a call to action. 
Am Heart J. 2016;175:130-141.

24. Mahgoub A, Kotit S, Bakry K, Magdy A, Hosny H, Yacoub M. 
�rombosis of mechanical mitral valve prosthesis during pregnan-
cy: An ongoing "saga" in need of comprehensive solutions. Glob 
Cardiol Sci Pract. 2020;2020(3):e202032.

25. Beaton A, Okello E, Rwebembera J, Grobler A, Engelman D, 
Alepere J, et al. Secondary antibiotic prophylaxis for latent 
rheumatic heart disease. N Engl J Med. 2022;386(3):230-240.

26. Al-Jazairi A, Al-Jaser R, Al-Halees Z, Shahid M, Al-Jufan M, 
Al-Mayouf S, et al. Guidelines for the secondary prevention of 
rheumatic heart disease: endorsed by Saudi Pediatric Infectious 
Diseases Society (SPIDS). Int J Pediatr Adolesc Med. 
2017;4(1):47-50.

27. Ralph AP, Noonan S, Wade V, Currie BJ. �e 2020 Australian 
guideline for prevention, diagnosis and management of acute 
rheumatic fever and rheumatic heart disease. Med J Aust. 
2021;214(5):220-227. 

28. Vaccine-Speci�c Recommendations. Advisory Committee on 
Immunization Practices (ACIP). 
https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-speci�c/index.h
tml (Accessed on January 28, 2022)

29. Ye X, Ma T, Blais JE, Yan VKC, Kang W, Chui CSL, et al. Associa-
tion between BNT162b2 or CoronaVac COVID-19 vaccines and 
major adverse cardiovascular events among individuals with 
cardiovascular disease. Cardiovasc Res. 2022;118(10):2329-2338.

30. Kotit S, Phillips DIW, A�� A, Yacoub M. �e "Cairo Accord"- 
towards the eradication of RHD: an update. Front Cardiovasc 
Med. 2021;8:690227.

31. Kotit S, Yacoub M. �e aswan rheumatic heart disease reGIstry: 
rationale and preliminary results of the ARGI database. Front 
Cardiovasc Med. 2023;10:1230965.

32. Gemechu T, Parry EHO, Yacoub MH, Phillips DIW, Kotit S. 
Community-based prevalence of rheumatic heart disease in rural 
Ethiopia: �ve-year follow-up. PLoS Negl Trop Dis. 
2021;15(10):e0009830.

33. Parks T, Mirabel MM, Kado J, Auckland K, Nowak J, Rautanen A, 
et al. Association between a common immunoglobulin heavy 
chain allele and rheumatic heart disease risk in Oceania. Nat 
Commun. 2017;8(1):14946.

34. Muhamed B, Parks T, Sliwa K. Genetics of rheumatic fever and 

rheumatic heart disease. Nat Rev Cardiol. 2020;17(3):145-154.
35. Auckland K, Mittal B, Cairns BJ, Garg N, Kumar S, Mentzer AJ, et al. 

�e human leukocyte antigen locus and rheumatic heart disease 
susceptibility in South Asians and Europeans. Sci Rep. 
2020;10(1):9004.

36. Machipisa T, Chong M, Muhamed B, Chishala C, Shaboodien G, 
Pandie S, et al. Association of novel locus with rheumatic heart 
disease in Black African individuals: �ndings from the RHDGen 
study. JAMA Cardiol. 2021;6(9):1000-1011.

37. Ndagire E, Ollberding N, Sarnacki R, Meghna M, Pulle J, Atala J, et 

al. Modelling study of the ability to diagnose acute rheumatic fever 
at di�erent levels of the Ugandan healthcare system. BMJ Open. 
2022;12(3):e050478.

38. Parks T, Narube L, Perman ML, Sakumeni K, Fong JJ, Engelman D, 
et al. Population-based assessment of cardiovascular complications 
of rheumatic heart disease in Fiji: a record-linkage analysis. BMJ 
Open. 2023;13(4):e070629.

39. Martins IJ. COVID-19 and cardiovascular disease in the global 
chronic disease epidemic. J Clin Med Res. 2022;4:1-2.

40. Chu D, Chen RC, Ku CY, Chou P. �e impact of SARS on hospital 
performance. BMC Health Serv Res. 2008;8:228.

5

Int. J. Cardiovasc. Res. Innov., 2023, 1, 1-5 © Reseapro Journals 2023
https://doi.org/10.61577/ijcri.2023.100001

INTERNATIONAL JOURNAL OF CARDIOVASCULAR RESEARCH & INNOVATION          
2023, VOL. 1, ISSUE 1




