
Acute rheumatic fever (ARF) is a preventable post-infectious 
autoimmune sequela of group A streptococcus (GAS) 
infection. Its incidence and severity are tightly linked to 
the timely recognition and treatment of preceding GAS 

infections. In Australia, Aboriginal and Torres Strait Islander 
populations in remote and rural areas experience a dispropor-
tionately high burden of GAS infections.1 Current evidence shows 
that appropriate antibiotic treatment of GAS pharyngitis can 
significantly reduce immunological sequelae by up to 70%.2 
Although the role of treating GAS skin sores in preventing immu-
nological sequelae has not been proven, it is theoretically plausible 
that such treatment could have similar benefits to those seen when 
treating GAS pharyngitis.3-5 The role of primary care practitioners 
in altering the course of this disease is invaluable.

Epidemiology
ARF primarily affects young Aboriginal and Torres Strait Islander 
people aged 5 to 14 years, with a corresponding peak incidence 
of rheumatic heart disease (RHD) in Aboriginal and Torres Strait 
Islander people aged 35 to 44 years.6 In 2023, there were only 600 
diagnoses of ARF recorded.6 Although the incidence of ARF is 
not high on a population basis, 91% of these diagnoses were in 
Aboriginal and Torres Strait Islander people, and the incidence in 
this high-risk population has increased over the past eight years.6 
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As a result of historical and ongoing challenges, 
including the impacts of colonisation and disparities 
in healthcare access, acute rheumatic fever (ARF)  
in Australia is more commonly diagnosed in 
Aboriginal and Torres Strait Islander children than  
in non-Indigenous children. Early recognition and 
treatment of group A streptococcus pharyngitis  
and impetigo, which can lead to ARF, can markedly 
reduce the risk of rheumatic heart disease, 
especially among this high-risk population.
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KEY POINTS
•	Early detection and treatment of group A streptococcus 

(GAS) pharyngitis and impetigo, particularly in high-risk 
populations, can prevent the development of acute 
rheumatic fever (ARF) and its sequelae.

•	The revised Jones criteria can be used to diagnose ARF.
•	ARF is a notifiable disease in New South Wales, the Northern 

Territory, Queensland, South Australia and Western Australia.
•	The clinical features of ARF include arthritis, carditis, 

Sydenham’s chorea, erythema marginatum and 
subcutaneous nodules.

•	The main secondary prophylactic treatment following  
ARF development is penicillin, with other treatments 
specific to organ manifestations.

•	GPs play an important role in instituting primary and secondary 
prevention strategies to reduce morbidity and mortality from 
ARF and rheumatic heart disease.
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Acute rheumatic fever
 continued 

The Northern Territory had the highest 
rate of ARF diagnoses per 100,000 popu-
lation, followed by Western Australia, 
Queensland, South Australia and New 
South Wales. ARF has been a notifiable 
disease in Victoria since 2023 and is not a 
notifiable disease in Tasmania.8 The major-
ity of cases (85.7%) of ARF were diagnosed 
in remote regions, but 6.1% occurred in 
regional areas and 6.7% in major cities, 
underscoring that ARF can still occur in 
urban settings.6

The exact cause of the rising incidence 
of ARF remains unclear, but it may be 
attributed to undertreated GAS infections 
and increased notification reporting.6 
These statistics highlight unmet needs in 
screening and access to disease-altering 
antibiotics.

Pathogenesis
GAS, or Streptococcus pyogenes, is a Gram- 
positive, human-specific pathogenic bacte-
rium responsible for a spectrum of infections 
including impetigo, septicaemia and 
necrotising fasciitis. Most notably, it can 
cause pharyngitis that can develop into ARF 
and subsequent RHD in 3 to 6% of cases.9 
ARF is an aberrant immune response to a 
GAS infection, usually occurring two to four 
weeks after the initial infection.10

Molecular mimicry is implicated as a 
crucial pathogenic step, as the M-protein 
on the GAS resembles human cardiac tissue, 
causing immune cells to cross-react and 
attack the cardiac myosin in susceptible 
hosts (Figure).7,11 This process exposes 
normally intracellular cardiac proteins, 
triggering the development of additional 
autoantibodies against these proteins. The 
resultant carditis and valvulitis ultimately 
lead to congestive cardiac failure.12

The progression from GAS infections 
to ARF is influenced by both disease-
associated risk factors, such as the organ-
ism’s virulence and the frequency of GAS 
infections, and individual risk factors, 
including social determinants of health. 
Risk factors for the progression of pharyn-
gitis to ARF are listed in Box 1.13 These risk 
factors are used to stratify treatment deci-
sions for pharyngitis as part of the primary 
prevention of ARF.

Primary prevention
GAS infection remains a significant global 
concern. While the World Health Organi-
zation and local organisations endeavour to 
develop an appropriate vaccine, early pre-
vention remains the mainstay of manage-
ment.14 Primordial prevention by addressing 
underlying factors is essential at the 

population level; these factors include over-
crowding, language differences, inadequate 
housing, and limited access to or trust in 
health services. However, primary preven-
tion offers a significant opportunity for GPs 
to intervene early. This involves the accurate 
recognition, risk stratification and treatment 
of individuals with superficial GAS infec-
tions, impetigo and pharyngitis. Initiating 
antibiotics within nine days of the onset of 
GAS pharyngitis can reduce the incidence 
of ARF by about 70 to 80%.2,15

Acute pharyngitis is a common pres-
entation to GPs and although most sore 
throats are caused by viruses, around 20 to 
40% of these infections will be caused by 
GAS.1 It is clinically difficult to differentiate 
between pharyngitis caused by viruses and 

Figure. The effect of GAS infections on the body.7
Abbreviations: APC = antigen-presenting cell; ARF = acute rheumatic fever; GAS = group A streptococcus; MHC = major 
histocompatibility complex; TCR = T-cell receptor.
Adapted under a Creative Commons 4.0 International Licence from Ambari et al. F1000Res 2025; 13: 132.7

1. RISK FACTORS USED TO STRATIFY 
TREATMENT DECISIONS FOR 
PHARYNGITIS AS PART OF PRIMARY 
PREVENTION OF ARF13

Factors indicating high risk of ARF
If <40 years of age and one of the following:

•	 Aboriginal or Torres Strait Islander 
people living in rural or remote settings

•	 Aboriginal or Torres Strait Islander, 
Māori or Pacific Islander people living 
in metropolitan households affected by 
crowding or lower socioeconomic status

•	 personal history of ARF or RHD

•	 part of a family or household with a 
member who has recently had ARF or 
RHD.

Additional factors that increase risk of ARF
If <40 years of age (especially between  
5 and 20 years) with one or more of the 
following: 

•	 household overcrowding (more than 
two people per bedroom) or lower 
socioeconomic status

•	 presence in or recent travel to an 
endemic area, locally or internationally

•	 prior or current residence in a  
high-ARF-risk setting, locally or 
internationally (e.g. migrants or 
refugees from low- or middle-income 
countries and their children).

Abbreviations: ARF = acute rheumatic fever;  
RHD = rheumatic heart disease.
Adapted from Therapeutic Guidelines. Acute 
Rheumatic Fever 2022.11
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that caused by GAS. Therefore, in people 
who are at high risk of ARF (Box 1),13 
empirical treatment should be initiated 
while concurrently investigating for GAS 
infection with a throat swab. In those who 
are not at high risk, a swab should be per-
formed first and if positive, then the 
patient should be treated with antibiotics 
(Table 1).1 Antibiotic treatment for skin 
sores may also reduce the overall burden 
of GAS-related diseases, including ARF.1,16 
The infectious period for GAS infections 
is usually from 10 to 21 days, but penicillin 
treatment may reduce this period to 
within 24 hours, further highlighting the 
importance of early recognition and 
treatment.6

Acute rheumatic fever diagnosis
The current diagnosis of initial and recur-
rent ‘definite ARF’ is made using the 
revised Jones criteria (Box 2).17 Evidence of 
preceding GAS pharyngitis is confirmed 
through either a positive throat swab, rapid 
antigen or nucleic acid test, or elevated anti-
streptolysin O or anti-DNase B titres, and 
the pharyngitis usually predates symptoms 
by two to three weeks.6,18 It is essential to 
consider age-specific cutoffs for antibody 
titres (because children develop increasing 
titres until 9 to 12 years of age and then 
antibody titres decline with age) and that 
a comparison to a baseline titre may be 
required.1,17,19 It should also be noted that 
antistreptococcal antibody titres rise at 
one week after initial infection, the anti-
streptolysin O titre peaks at three weeks 
and anti-DNase B titres peak at six to eight 
weeks but may persist at high levels for 
years, particularly in the context of recur-
rent superficial GAS infections.1

‘Probable ARF’ denotes a clinical pres-
entation where ARF is considered the most 
likely diagnosis but there is an absence of 
one major or one minor manifestation or 
the lack of positive streptococcal serology. 
‘Possible ARF’ refers to cases where the diag-
nosis of ARF is less likely than other possi-
bilities but cannot be ruled out entirely.17

ARF is a notifiable disease in New 
South Wales, the Northern Territory, 

Queensland, South Australia, Western 
Australia and Victoria but not in Tasmania 
or the Australian Capital Territory. RHD 
is notifiable to the Public Health Unit by 
clinicians in New South Wales, South Aus-
tralia, Western Australia and Victoria.8

Major clinical features of ARF include 
arthritis, carditis, chorea, erythema mar-
ginatum and subcutaneous nodules.10,17 

Although many patients report a prior 
sore throat, some preceding cases of GAS 
pharyngitis are subclinical and can only be 
confirmed using streptococcal antibody 
testing. Most cases of ARF occur in Abo-
riginal and Torres Strait Islander children, 
but there are subtle presentations of ARF 
that have been missed in other children.20

Arthritis
In Australia, arthritis is the most common 
presentation in patients with ARF, typically 
presenting as an abrupt migratory poly
arthritis affecting the large joints in an 

asymmetrical manner, including the 
elbows, hips, knees and ankles.1,6,21 This 
condition is characterised by exquisite ten-
derness, with pain that is out of proportion 
to clinical signs. It is necessary to distinguish 
between arthritis, which is evident by a hot, 
swollen joint with pain upon movement, 
and arthralgias, which refer to joint pain 
without clinically evident swelling or heat.

In populations at higher risk of ARF, 
the presence of less severe joint involvement 
with arthralgias or aseptic monoarthritis 
fulfils a major criterion for ARF diagnosis. 
This contrasts with the requirement of 
polyarthritis for ARF diagnosis in low-risk 
populations. It is important to note that 
joint manifestations can serve as either the 
major or minor criterion but not both in 
the same patient (Box 2).1,6,17

Carditis
Carditis is the second most common pres-
entation of ARF, and given the significance 

TABLE 1. RECOMMENDED ANTIBIOTIC TREATMENT FOR STREP A SORE THROAT OR 
TONSILLITIS1*

Drug Dose Route Frequency

All cases

Benzathine 
benzylpenicillin G (BPG)

Child:
Weight (kg)
<10
10 to <20
≥20

Adult: 
≥20

Dose in IU (mL)
450,000 units (0.9 mL) 
600,000 units (1.2 mL) 
1,200,000 units (2.3 mL)

 
1,200,000 (2.3 mL)

Deep IM 
injection

Once

If IM injection not possible

Phenoxymethylpenicillin Child: 15 mg/kg up to 500 mg, bd 
Adult: 500 mg, bd

Oral For 10 days

For patients with documented hypersensitivity to penicillin (e.g. rash)

Cefalexin	 Child: 25 mg/kg up to 1 g, bd 
Adult: 1 g, bd

Oral For 10 days

For patients anaphylactic to penicillin

Azithromycin Child: 12 mg/kg up to 500 mg, daily 
Adult: 500 mg daily

Oral	 For 5 days

Abbreviations: bd = twice a day; IM = intramuscular.
* Antibiotic treatment indicated for proven Strep A infection, and for people at high risk of acute rheumatic fever presenting  
  with sore throat.
Reproduced with permission from Menzies School of Health Research.1 https://www.rhdaustralia.org.au/
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of carditis in ARF, guidelines recommend 
evaluating the heart in each presentation.1 
Any part of the heart may be affected, but 
the predominant presentation occurs with 
valvular damage of the mitral or aortic 
valves. This can manifest as heart murmurs 
or with features of heart failure, displaced 
apex beat (cardiac enlargement and dys-
function) or a pericardial friction rub 

(pericardial involvement). Subclinical car-
ditis is best determined by echocardiogra-
phy, which is essential in diagnosing 
valvular damage, defining regurgitation 
severity, assessing cardiac function and 
determining pericardial involvement.22 
Inflammation of the myocardium leads to 
PR interval prolongation, which is a minor 
diagnostic criterion. In the same patient, if 
carditis is used as a major criterion, then 
the PR interval cannot be used as a minor 
criterion.1

Over half of all patients with ARF pro-
gress to RHD within 10 years.23 Predictors 
of RHD include the virulence of the 
organism, the number of episodes of ARF 
and genetic predisposition. In about one-
quarter of Australians who are diagnosed 
with RHD, it leads to cardiovascular com-
plications or death after eight years.24 An 
epidemiological study from 2021 showed 
that 85% of all new RHD cases were in 
Aboriginal and Torres Strait Islander 
people and 11% of new diagnoses were 
among the migrant population.24

Sydenham’s chorea
Sydenham’s chorea stands out as a pivotal 
clinical sign because its presence alone is 
adequate for diagnosing ARF, even in the 
absence of preceding GAS infection, pro-
vided alternative causes are ruled out.1,17 

Chorea can manifest late in the clinical 
course, usually six to nine weeks following 
preceding GAS infection and after the 
resolution of other symptoms.17,18 Conse-
quently, confirmatory evidence of GAS 
infection can be challenging to obtain 
when the patient presents with chorea. 
Clinically, patients present with jerky and 
unco-ordinated involuntary movements 
of the hands, feet and facial muscles that 
are absent in sleep, in contrast to seizure- 
like activity, and can be momentarily 
suppressed under conscious control.6 
Chorea is the symptom most prone to 
recurrence.1

Erythema marginatum
Erythema marginatum, an uncommon 
but also highly specific symptom of ARF, 

manifests as an early evanescent, non-
pruritic, pink macular rash with central 
clearing and a serpiginous spreading edge. 
It originates on the trunk and spares the 
face.1 This can be difficult to detect in 
dark-skinned people but may be brought 
out by heat and may leave a mild reduction 
in pigmentation.25

Subcutaneous nodules
Subcutaneous nodules, although a rare 
manifestation, are highly specific for ARF 
in Aboriginal and Torres Strait Islander 
people. Typically painless, these nodules 
present as round, firm and freely mobile 
nodules in symmetrical crops over the 
hands, elbows, knees, ankles, wrists and 
occiput within the first two weeks of illness.1

Minor manifestations
The most common minor manifestation 
is fever, which is present in up to 90% of 
patients with ARF.15 Other minor mani-
festations include elevated acute phase 
reactants, such as erythrocyte sedimenta-
tion rate (ESR) and C-reactive protein 
levels. Notably, there are subtle differences 
between high- and low-risk populations 
regarding cutoffs for fever (38°C for high 
risk and 38.5°C for low risk) and peak 
ESR elevation (30 mm/h for high risk and 
60 mm/h for low risk) (Box 2).17

Secondary prophylaxis
The administration of antibiotics to indi-
viduals who have been diagnosed with ARF 
plays a critical role in preventing ARF recur-
rence and the development of RHD. 
Patients with suspected ARF should be 
hospitalised to facilitate access to diagnostic 
testing, echocardiography and early spe-
cialist involvement.13 This is particularly 
pertinent in the paediatric age group.

Penicillin-based antibiotics are the treat-
ment of choice, with intramuscular ben-
zathine benzylpenicillin G injections as 
first-line treatment for their improved 
adherence and a more consistent penicillin 
concentration, followed by oral phenoxy
methylpenicillin as second-line treat-
ment.1,26 For individuals in whom penicillin 

2. REVISED JONES CRITERIA FOR THE 
DIAGNOSIS OF ARF17

Major manifestations
High-risk population:
•	 carditis
•	 polyarthritis or aseptic monoarthritis or 

polyarthralgia
•	 Sydenham’s chorea
•	 erythema marginatum
•	 subcutaneous nodules

Low-risk population:
•	 carditis
•	 polyarthritis
•	 Sydenham’s chorea
•	 erythema marginatum
•	 subcutaneous nodules

Minor manifestations
High-risk population:
•	 fever ≥38°C 
•	 monoarthralgia
•	 ESR ≥30 mm/h or CRP level ≥30 mg/L
•	 prolonged PR interval on ECG  

(age-specific cutoffs)

Low-risk population:
•	 fever ≥38.5°C
•	 polyarthralgia or aseptic monoarthritis
•	 ESR ≥60 mm/h or CRP level ≥30 mg/L
•	 prolonged PR interval on ECG  

(age-specific cutoffs)

For a diagnosis of initial episode of ARF:
two major OR one major and two minor 
manifestations 
+
evidence of preceding GAS infection

For a diagnosis of recurrent attack of ARF 
(previous ARF or RHD):
two major OR one major and two minor 
OR three minor manifestations
+
evidence of preceding GAS infection
Abbreviations: ARF = acute rheumatic fever;  
CRP = C-reactive protein; ECG = electrocardiogram; 
ESR = erythrocyte sedimentation rate; GAS = group A 
streptococcus; RHD = rheumatic heart disease.
Adapted from Gewitz et al. Circulation 2015; 131: 
1806-1818.17
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hypersensitivity is dubious, consider refer-
ring the patient to an allergy clinic for 
evaluation and possible penicillin chal-
lenge. Erythromycin is an alternative for 
those with penicillin hypersensitivity 
(Table 2).1

Individuals with ‘probable ARF’ should 
receive the same secondary prophylaxis 
as those with ‘definite ARF’ without 
cardiac involvement – benzathine benzyl
penicillin G for five years or until age 
21 years, whichever is longer. Those with 
‘possible ARF’ only require one year of 
secondary prophylaxis but do require fur-
ther review, including echocardiography, 
to determine whether ARF was in fact 
present. For those with RHD and a history 
of ARF, the duration of secondary proph-
ylaxis depends on the severity of the rheu-
matic valve disease and whether there is a 
documented history of rheumatic fever: it 
ranges from prophylaxis until 21 years of 
age for mild RHD to up to 40 years of age 
for severe RHD.1,13

Symptom management in ARF
Symptomatic treatment of arthralgias is 
primarily with NSAIDs such as naproxen, 
initiated after the diagnosis of ARF has 
been confirmed.27 Before diagnosis, 

paracetamol may be used until the diag-
nostic criteria are met. The polyarthritis 
associated with ARF is remarkably 
responsive to anti-inflammatories, such 
as NSAIDs or salicylates, with noticeable 
improvement observed within three days 
of initiating treatment.1 Thus, alternative 
diagnoses should be considered in those 
who do not respond to NSAID therapy. 
Rebound arthritis can occur once NSAIDs 
are ceased but typically responds to a sec-
ond course of anti-inflammatory treat-
ment.1 Failure to respond should prompt 
referral of the patient to a specialist to 
consider alternative diagnoses and for 
further management.

For the acute management of carditis 
and heart failure, appropriate diuresis is 
crucial after assessment with an electrocar-
diogram, chest x-ray and echocardiogram. 
Specialist involvement and consideration 
for hospitalisation is recommended in 
refractory cases.

The management of Sydenham’s 
chorea depends on severity. For those with 
moderate-to-severe chorea, including 
difficulty with gait and self-care activities, 
anticonvulsants such as sodium valpro
ate and carbamazepine are first-line 
treatments.1,28,29

Conclusion
Despite its low incidence, ARF remains a 
critical diagnosis that should not be 
overlooked, because GPs can play a pivotal 
role in improving patient outcomes. Main-
taining a high level of suspicion in at-risk 
groups, such as those living in GAS-endemic 
areas, Aboriginal or Torres Strait Islander 
people residing in remote or crowded set-
tings, and those presenting with character-
istic symptoms (including arthritis, carditis, 
Sydenham’s chorea, erythema marginatum 
and subcutaneous nodules) will enhance 
detection and treatment. The implementa-
tion of both primary and secondary proph-
ylaxis, along with early referral to the 
hospital for appropriate workup, can signif-
icantly alter the long-term trajectory for 
patients, helping to prevent ARF recurrence 
and the complications of RHD.�   MT
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TABLE 2. RECOMMENDED ANTIBIOTIC REGIMENS FOR SECONDARY PROPHYLAXIS1

Antibiotic Dose	 Route	 Frequency

First line

Benzathine 
benzylpenicillin G 
(BPG)

1,200,000 units (≥20 kg)
600,000 units (<20 kg)*

Deep 
intramuscular 
injection 	

Every 28 days†

Every 21 days for 
selected groups‡

Second line (if intramuscular route is not possible or consistently declined)

Phenoxymethylpenicillin 
(penicillin V)

250 mg Oral Twice a day

Following documented penicillin allergy

Erythromycin 250 mg Oral Twice a day

*For children weighing less than 10 kg, a dose of 600,000 units is still generally recommended but seek paediatric 
 advice for careful planning of the regimen of secondary prophylaxis.
† People on 28-day regimens can be recalled from day 21 to help ensure that injections are given by day 28. 
‡ BPG given every 21 days may be considered for a) patients who have breakthrough acute rheumatic fever despite complete 
adherence to a 28-day regimen, or b) are at high risk of adverse consequences if acute rheumatic fever occurs (have 
severe rheumatic heart disease or a history of heart valve surgery).

Reproduced with permission from Menzies School of Health Research.1 https://www.rhdaustralia.org.au/
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