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Rheumatic fever is a rare yet serious condition develop as a consequence of throat infection caused by
Streptococcus pyogenes. It is the leading cause for rheumatic heart disease. Rheumatic heart disease is a
worldwide public health concern. It is a chronic condition that results in carditis, irreversible valve
damage and heart failure in children and young adults living in low-income countries. The age of onset
peaks between 5 and 15 years. Approximately, 3% of patients with untreated acute streptococcal sore
throats develop rheumatic fever.

Rheumatic fever and rheumatic heart disease can be prevented with appropriate antibiotics admin-
istration to prevent the progression of valve damage. The current use of primary and secondary pre-
vention antibiotics in Saudi Arabia is not known. Therefore, this clinical practice guideline is developed,
based on the best available evidence, to promote appropriate antibiotics secondary prophylaxis use for
prevention of rheumatic heart disease.

© 2017 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Rheumatic heart disease (RHD) is one of the main causes of
cardiovascular morbidity and mortality in young people leading to
about 250,000 deaths per year worldwide [1]. Rheumatic fever (RF)
is a rare and serious condition that has been known since 1812. In
1880 the association between sore throat infection causing RF and
carditis was definitively linked. In 1960, RFwas considered as one of
the main leading reasons for death in children in the world [2,3].
RHD is a worldwide public health concern. It is a chronic condition
that results in valvular damage caused bymultiple attacks by group
A Streptococcus pyogenes. Although the occurrence of RHD has
significantly decreased in developed countries it remains a major
1, Saudi Arabia.
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concern in developing regions such as Africa, south-central Asia
and Arabian Gulf, including Saudi Arabia [4].

Rheumatic fever is a consequence of throat infection caused by
Streptococcus pyogenes. This organism can cause a deleterious effect
on susceptible untreated children [1]. It was previously shown by
molecular mimicry that the antigens of Streptococcus pyogenes and
human proteins could result in autoimmune reactions, both hu-
moral and cell mediated, leading to RF and RHD [5]. It takes around
3 weeks post S. pyogenes infection to induce RF; causing an
inflammation affecting brain, joint, skin andin irreversible valve
damage and heart failure [6].

Generally, primary prevention of RF using the appropriate an-
tibiotics to treat preceding Streptococcus pyogenes infection is
considered the most effective method for preventing rheumatic
heart disease. Moreover, RF can be prevented and controlled with
regular antibiotics by inhibiting the risk for further S. pyogenes in-
fections and causing progression of valve damage. Thus, heart valve
surgery to repair or replace damaged heart valves can be prevented
pecialist Hospital & Research Centre (General Organization), Saudi Arabia. This is an
s/by-nc-nd/4.0/).
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or delayed by using secondary prophylaxis antibiotics [7].
Considering the fact that SaudiArabia is an endemic area forRHD,

specific effort and guidelines are needed to streamline the practice.
This clinical practice guideline is based on the best available

evidence, national and international, for the use of secondary
prophylaxis antibiotics for the prevention of RHD. This guideline is
developed with the consideration of the American College of Car-
diology/American Heart Association (ACC/AHA) Task Force on
Practice Guidelines, World Health Organization (WHO) Technical
Report Series, Centers for Disease Control (CDC) and Prevention,
and the Committee on Rheumatic Fever, Endocarditis, and Kawa-
saki Disease of the Council on Cardiovascular Disease in the Young.

2. Purpose of the guidelines

2.1 Because of the relatively high prevalence of RHD in our
population and the increasing risk of rheumatic fever
recurrence, adaptation of a national guideline on RHD to
guide the use of antibiotics as prophylaxis in patients with
rheumatic heart disease is paramount.

2.2 This guideline will enhance consistency in practice for the
prevention of RHD.

2.3 This guideline may serve as a reference for healthcare pro-
fessionals involved in the management of patients with RHD
in their daily practice and to guide practitioners in selecting
an appropriate regimen, dosing and duration of antibiotic
therapy.
Table 1
Epidemiology of Rheumatic fever in Saudi Arabia [15e17].

Author Children Follow up

Al-Eissa YA et al. 67 patients 5 years

Abbag F et al. 40 patients 9 years

RF ¼ Rheumatic fever.

Table 2
Prevalence of RHD with valvular lesions in Saudi Arabia [14e17].

Author Children MR

Al-Eissa YA et al. 51 patients 18 patien
Abbag F et al. 40 patients 93.3%
Qurashi MA et al. 83 patients 58%

MR ¼ Mitral Regurgitation, AR ¼ Aortic Regurgitation, TR ¼ Tricuspid Regurgitation.

Table 3
Recommended antibiotics regimens for secondary prophylaxis of rheumatic fever and rh

Antibiotic Child ≤27 Kg

Agent of Choice
Benzathine benzylpenicillin Ga 600,000 unitsb

Penicillin V
For individuals allergic to Penicillin
Sulfonamide: “sulfadiazine” 500 mg q24 h
For individuals allergic to Sulfonamide or Penicillin
Erythromycine

Azithromycine 6 mg/kg q24 h (up to 250 mg)

a Intramuscular injection should be avoided in all individuals receiving oral anticoagu
b For small children and infants Benzathine benzylpenicillin dose is 25,000 units per k
c In high-risk population, administration every 3weeks is justified and recommended in

who have recurrent acute rheumatic fever despite adherence to an every-4-week regim
d Dosing for children: 20mg/kg/day divided twice daily (maximum500mg per day; ery

adverse effects and permits once daily dosing).
e Contraindications to macrolides: a. Hypersensitivity to macrolide antibiotics or any c

associated with prior azithromycin use. c. Altered cardiac conduction: Macrolides (especi
arrhythmias, consider avoiding use in patients with prolonged QT interval or concurrent
sotalol) antiarrhythmic agents or other drugs known to prolong the QT interval.
3. Epidemiology

Rheumatic Heart Disease is the leading cause of heart failure in
children and young adults living in low-income countries. Globally,
RHD is estimated to affect 15.6 million people resulting in 233,000
deaths annually. Re-hospitalization and heart surgeries as a result
of RHD are highly significant from 5 years up to 20 years after
diagnosis [8]. In the recent years, global burden of RHD have
dramatically declined in developed country. On the other hand,
RHD is still a major concern in many endemic countries. Approxi-
mately 1% of all schoolchildren show signs of RHD. Africa, Asia, Arab
Gulf, the Pacific and indigenous populations of Australia and New
Zealand are the areas worst affected by RHD [9e11]. Data on the
prevalence of RHD among Saudi population is limited. However,
percentage of childrenwith RHD in Saudi Arabia remains above the
global rate [12]. Moreover, The percentage of RHD patients pre-
sented with acute heart failure was reported to be 52%, while those
who presented as high-risk chronic heart failure was 12%. These
numbers are based on the HEARTS registry for acute and high-risk
chronic heart failure [13]. In addition, two published studies re-
ported a higher prevalence rates in children more than 5 years of
age. In addition, two published studies reported a higher preva-
lence rates in children more than 5 years of age. According to the
first study, out of 40 patients 34 had initial attacks and 12 recurrent
cases [17]. The other study reported 51 initial attacks in children
and 22 recurrences among 67 patients [15], (see Table 1). Rheu-
matic valvulitis leads to various degrees of valve involvement and
RF Initial Recurrence

73 episodes 51 children
43% carditis

22 children
91% carditis

46 attacks 34 attacks
67.6% carditis

12 attacks
58.3% carditis

AR MR and AR or TR

ts 1 patient 3 patients AR and MR
16.7% 6.7% TR
9% 25% AR and MR

eumatic heart disease [18e21].

Adult or > 27 kg Route of administration

1,200,000 units Single intramuscular injection every 4 weeks c,e

250 mg q12 h Oral

1000 mg q24 h Oral

250 mg q12 hd Oral
250 mg q24 h Oral

lant (i.e. warfarin).
g.
populations in which the incidence of rheumatic fever is particularly high and those

en.
thromycin is an acceptable alternative to azithromycin, although the latter has fewer

omponent of the formulation. b. History of cholestatic jaundice/hepatic dysfunction
ally erythromycin) have been associated with rare QTc prolongation and ventricular
use of Class IA (eg, quinidine, procainamide) or Class III (eg, amiodarone, dofetilide,



Figure 1. Algorithm for selection of the optimal secondary prophylaxis antibiotics in individual patients with RHD.
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destruction. Type of valve involved has an impact on the prevalence
of rheumatic valvular lesions in Saudi Arabia (see Table 2) [14e17].
4. Indication for antibiotics prophylaxis

All patients who have had rheumatic carditis, with or without
valvular disease, are at high risk for RHD recurrence should receive
long-term antibiotics therapy as secondary prevention. Prophy-
lactic antibiotic therapy should be continued even after valve sur-
gery, irrespective of the valve location or type (including
Table 4
Duration of antibiotics as secondary prophylaxis for rheumatic fever and rheumatic hear

Category of patient Duration of

Rheumatic fever with carditis and residual heart disease
(persistent valvular disease)

>10 years s

Rheumatic fever with carditis but no residual heart disease
(no valvular disease)

For 10 year

Rheumatic fever without carditis 5 years or u
More severe valvular diseaseb Lifelong
After valve surgery Lifelong

a Patients who are at high risk and likely to come in contact with populations with hi
Echocardiographic evidence.

b Valve severity is diagnosed according to the following ECHO criteria: a. Valve area (c
mitral >10, pulmonic >64, tricuspid >5.
mechanical and biological valves replacement), since these patients
remain at risk for recurrence of RHD for the involved valve or other
valves.
5. Antibiotic selection and duration of therapy

Secondary antibiotic prophylaxis is used to reduce the acquisi-
tion of new group A streptococcal strains that might induce
repeated or chronic and acute rheumatic fever attacks, and is a
major determinant of cardiac outcome. Medical intervention is
t disease [17e20].

prophylaxis

ince last episode and at least until age 40 years, sometimes lifelong prophylaxisa

s after the last attack, or at least until 21 years of age (whichever is longer)

ntil 21 years, whichever is longer

gh prevalence of streptococcal infection, i.e., teachers, day-care workers, clinical or

m2) < 1 in aortic, mitral and tricuspid valve. b. Mean gradient (mmHg): aortic >40,
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based on the eradication of group A streptococcus with penicillin,
which prevents the initial acute rheumatic fever attack (primary
prophylaxis) or disease recurrences (secondary prophylaxis) [18].
Physicians select treatment and route of administration based on
their assessment of patients' clinical condition and adherence to
therapy(see Table 3, Figure). The duration of secondary prophylaxis
depends on several factors including: patients' age, the date of their
last attack, and most importantly the presence and severity of
rheumatic heart (see Table 4) [18e21].

6. Conclusion

These guidelines outline practical recommendations for sec-
ondary prevention of RHD. We also would like to stress on the fact
that primary prevention of rheumatic fever is the optimal
approach. We do believe that adapting national guideline will help
in improving standards of care delivered to our patients, particu-
larly for a chronic and progressive disease like RHD. However,
adherence to the guideline will need a full awareness about the
therapy among healthcare providers in our country.

A national level initiative for prevention and management of
RHD should be top agenda in our healthcare system. Despite the
fact that Saudi Arabia is geographically located in the regions of
high prevalence of RHD, minimal data are available on the epide-
miology of the disease and it's prognosis in our population. In spite,
RHD remains a main cause for valve surgery. In the light of the
scarcity of evidence, adherence to guideline is crucial.

It is a fact that limited structured evidence is available from
North America and Europe basically because of the rarity of RF and
RHD. Which increases the burden on clinicians in the region to
generate evidence pertinent to our population and health care
system.
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