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New evidence supports a greater focus on
streptococcal skin infections to prevent

rheumatic fever

e noted with interest the recent
report finding a relationship between
establishment of a skin health program and

a sustained reduction in impetigo for children living in
remote communities in Western Australia." Although
the results suggest it was the impact of heightened
awareness which caused this reduction, rather than the
intervention itself, this study is an important reminder
of the multiple benefits from reducing skin infections.
These benefits include the potential to protect

against post-streptococcal diseases such as acute
rheumatic fever (ARF) and acute post-streptococcal
glomerulonephritis (APSGN).%?

AREF can progress to rheumatic heart disease

(RHD), resulting in considerable global morbidity
and mortality, mainly in low and middle-income
countries,* but also for Indigenous and Pacific Peoples
in Australia and Aotearoa New Zealand.”® Group A
Streptococcus (GAS) infection is the established trigger
for the immune dysregulation that causes ARF.2

Evidence suggests that group A Streptococcus
skin infection has a role in priming and triggering
acute rheumatic fever

For many decades prevention of ARF has focused on
the treatment of GAS pharyngitis; however, there is
growing evidence that GAS skin infections can also
trigger ARE”® Two recent case—control studies add
weight to this conclusion and support the need to
explore skin infection prevention and treatment as a
key intervention to prevent ARF and RHD.”""

The first of these paediatric case—control studies
investigated risk factors for ARF in Auckland,
Aotearoa New Zealand.” It found that while most cases
of ARF were preceded by a reported throat infection,
some cases were preceded by only a skin infection.
Other major modifiable factors were exposure to
household crowding and barriers to accessing primary
health care.’

The second study investigated risk factors for GAS skin
and throat infections."’ These GAS infections were also
associated with barriers to accessing primary health
care. There were no other specific risk factors for GAS
throat infection. By contrast, GAS skin infection had a
very similar pattern of risk factors to ARF, including
household crowding, suggesting these infections may
be a pathway by which poor housing conditions drive
an increased ARF risk.

Further evidence supporting a role for skin infections
in initiating ARF comes from a large-scale record
linkage study of 1.9 million throat and skin swabs

in Aotearoa New Zealand."' These swabs, collected
from the Auckland population over an eight-year
period (2010-2017), were individually linked to cases

of ARF that occurred in the same population over the
subsequent year. The risk of ARF following a GAS
infection was highest in the eight to 90 days after
swabbing, calculated by comparing rates observed

in children with GAS-positive versus GAS-negative
swabs. Importantly, the risk was similarly elevated

for both GAS skin infections (risk ratio [RR], 5.1; 95%
confidence interval [CI], 1.8-15.0) and throat infections
(RR, 4.8; 95% CI, 3.6—-6.4) in Maori and Pacific Peoples.11

One unresolved question with the distribution of
ARF and RHD in Aotearoa New Zealand is to
identify the factors that drive the extreme ethnic
gradient, with ARF rates 20 times higher for Maori
and 44 times higher for Pacific children and young
people than for non-Maori/non-Pacific children and
young people.® While there is an ethnic disparity for
cases of GAS pharyngitis swabbed in primary care
settings,'” this gradient is far more marked for GAS
skin infections.” Rates of GAS skin infections are four
times higher for Maori and almost seven times higher
for Pacific children and adolescents compared with
non-Maori/non-Pacific children and adolescents.”®
For those who are repeatedly positive for GAS skin
infections, the rate ratios are even higher at tenfold
and 15-fold respectively."*

Further evidence for a greater emphasis on GAS

skin infections comes from evaluation of past ARF
control efforts in Aotearoa New Zealand. These efforts
have focused on timely detection and treatment of
GAS throat infections with oral antibiotics, although
identified skin infections are also managed, mainly
with topical treatments. Despite a highly organised
school-based sore throat management program
operating since 2012, covering higher risk communities
across the country, there has not been a consistent
decline in ARF incidence.">'®

Related serological research suggests that multiple
prior GAS infections contribute to the immune
dysregulation that causes ARF. This process is
described as “immune priming”, where repeated

GAS infections trigger immune dysregulation and a
loss of tolerance. It results in antibodies and immune
cells that react with human tissue and inflammatory-
driven tissue damage, particularly in the heart, joints
and central nervous system, which are characteristic
of AREY In addition, serum samples collected as part
of the ARF risk factors study”’ showed significantly
more type-specific GAS antibodies in cases than
controls.”® Furthermore, GAS skin infections induced
an increased breadth of antibody responses compared
with GAS throat infections, corroborating the possible
role of GAS skin infections as priming events for
ARFE"

These findings add support for prevention and
treatment of skin infection in children to reduce GAS
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exposures that may contribute to ARF. Detected GAS
skin infection rates are highest in children under ten
years of age, so that group should be a major focus.”
Our recent studies also suggest that Erevention could
extend to better treatment of eczema'” and scabies
infections,’ both of which may facilitate GAS skin
infections.

Need for research to investigate group A
Streptococcus skin infection interventions to
prevent acute rheumatic fever

An international consensus group convened by the
National Heart, Lung, and Blood Institute of the US
National Institutes of Health identified a series of
knowledge gaps and proposed research priorities
to reduce the large global burden of RHD.% These
priorities included investigating interventions to
ensure sustained reduction in GAS skin infections
and their effect on suitable ARF endpoints (eg, GAS
transmission, immune priming).

There are opportunities to use available observational
data to further investigate the role of exposure to

GAS skin infections in early childhood by extending
existing data linkage studies retrospectively to

cover infections in the first five years of life and the
relationship to subsequent risk of ARF." This research
could also include the other important immune-
mediated disease of APSGN, which in Aotearoa

New Zealand has similarly elevated rates for Maori
and Pacific children.”!

There are important questions about the mode of
action of antibiotics for preventing the immune
dysregulation that follows GAS infections. This
concern was highlighted by the Aotearoa New Zealand
record linkage study that found no protective effect
from oral antibiotic use identified by linked dispensing
data." One approach for investigating the serological
response to GAS skin infections, and potentially how
this could be modified with antibiotic treatment, are
challenge studies which have already been used for
studying the response to GAS throat infections and
could be extended to skin infections.”

There are also large knowledge gaps around the
most effective ways to treat bacterial skin infections
in general, including those caused by GAS. 2 This
area is complicated by the fact that many of these
infections are polymicrobial, and treatment is often
presumptive without microbiological confirmation.”
There are questions about the potential benefits of
topical versus oral and injectable antibiotics, and the
choice of agents to use. Other questions include the
added benefits of treating scabies and eczema along
with hygiene measures to prevent bacterial skin
infection.”**

3

It will ultimately be important to consider trials

to assess the impact of potential interventions for
prevention and management of GAS skin infections
in children. Such trials are challenging to conduct
and may produce inconclusive results, as was seen
recently in Australia." ARF rates have been used as
endpoints in controlled trials, but required very large
study populations and have not shown a significant

protective effect in some of these intervention studies
(eg, school-based sore throat treatment in Auckland,
Aotearoa New Zealand,?® and mass treatment of
scabies in Fiji”®). Alternative endpoints will be needed.
They would almost certainly include the incidence of
clinical and laboratory-confirmed GAS skin infection
as a primary endpoint. Another endpoint to consider
is serological evidence of immune priming, which is
known to be associated with a higher risk of ARE.'®
Such secondary endpoints could require only a modest
study size to test various interventions but need
further evaluation to assess their validity.

Conclusion and future directions

Australia and Aotearoa New Zealand are world
leaders in researching rheumatic fever, its causes,
and potential interventions. This research has
contributed evidence supporting the case for vaccine
development and highlighted the long-established
need to invest in improving social determinants
such as adequate housing and primary health care
access to prevent ARF. Both countries have also built
up expertise in evaluating interventions which is
critically needed before rolling out mass treatment
programs.l’15

Effective prevention and treatment of skin infections
has been neglected particularly for underserved

and Indigenous populations in both Aotearoa

New Zealand and Australia. This situation must
change. As the research summarised here has shown,
there is growing evidence that effective management
of GAS skin infection may prevent both ARF initiation
and priming, and potentially APSGN also. An added
benefit is that success in this area is inherently
worthwhile, as skin infections themselves are a

major cause of childhood illness, hospitalisation and
avoidable economic cost.”

Generating strong, convincing evidence about effective
prevention and treatment of skin infections and its
benefits in reducing immune-mediated diseases

will almost certainly require a large, sustained,
international research effort. Perhaps it is time for a
shared research agenda for Aotearoa New Zealand
and Australia to tackle GAS skin infection. Such action
would further develop the successful trans-Tasman
collaboration that has already evolved to combat ARF.

Open access: Open access publishing facilitated by University of Otago,
as part of the Wiley - University of Otago agreement via the Council of
Australian University Librarians.

Competing interests: No relevant disclosures.

Provenance: Not commissioned; externally peer reviewed. B

© 2025 The Author(s). Medical Journal of Australia published by John Wiley & Sons
Australia, Ltd on behalf of AMPCo Pty Ltd.

Thisisanopenaccessarticle underthe terms of the Creative Commons Attribution-
NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial
and no modifications or adaptations are made.

1 Thomas HMM, Enkel SL, Mullane M, et al. Trimodal skin health
programme for childhood impetigo control in remote Western
Australia (SToP): a cluster randomised, stepped-wedge trial.
Lancet Child Adolesc Health 2024; 8: 809-820.

=
>
N
N
w
P
W
=
.

520z 3snbny



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

n
o~
o
~N
+
1%]
=}
=)
=
<<
<5
.
—~
™
)
m
o~
~N
<
=

10

1

12

13

14

15

Carapetis JR, Beaton A, Cunningham MW, et al. Acute rheumatic
fever and rheumatic heart disease. Nat Rev Dis Primers 2016; 2:
15084.

Munif MR, Hart RA, Rafeek RAM, et al. Mechanisms that
potentially contribute to the development of post-streptococcal
glomerulonephritis. Pathog Dis 2024; 82: ftae024.

OuZ,YuD,LiangY, et al. Global burden of rheumatic heart disease:

trends from 1990 to 2019. Arthritis Res Ther 2022; 24:138.

Stacey |, Seth R, Nedkoff L, et al. Rheumatic heart disease
mortality in Indigenous and non-Indigenous Australians between
2010 and 2017. Heart2023;109: 1025-1033.

Bennett |, Zhang ), Leung W, et al. Rising ethnic inequalities in
acute rheumatic fever and rheumatic heart disease, New Zealand,
2000-2018. Emerg Infect Dis 2021; 27: 36-46.

Parks T, Smeesters PR, Steer AC. Streptococcal skin infection
and rheumatic heart disease. Curr Opin Infect Dis 2012; 25:
145-153.

Baker MG, Gurney |, Oliver ], et al. Risk factors for acute
rheumatic fever: literature review and protocol for a case-
control study in New Zealand. Int / Environ Res Public Health
2019; 16:4515.

Baker MG, Gurney ], Moreland NJ, et al. Risk factors for acute
rheumatic fever: a case-control study. Lancet Reg Health West
Pac2022;26:100508.

Bennett |, Moreland NJ, Zhang J, et al. Risk factors for group A
streptococcal pharyngitis and skin infections: a case control
study. Lancet Reg Health West Pac2022; 26:100507.

Oliver J, Bennett |, Thomas S, et al. Preceding group A
streptococcus skin and throat infections are individually
associated with acute rheumatic fever: evidence from New
Zealand. BMJ Glob Health 2021; 6: e007038.

Oliver J, Upton A, Jack SJ, et al. Distribution of streptococcal
pharyngitis and acute rheumatic fever, Auckland, New Zealand,
2010-2016. Emerg Infect Dis 2020; 26: 1113-1121.

Thomas S, Bennett ), Jack S, et al. Descriptive analysis of group A
Streptococcus in skin swabs and acute rheumatic fever, Auckland,
New Zealand, 2010-2016. Lancet Reg Health West Pac2021; 8:
100101.

Mala K, Baker MG, Stanley J, Bennett ). The epidemiology of
repeatedly positive bacterial skin infections in Auckland children,
New Zealand. / Infect2025; 90: 106484.

Jack S), Williamson DA, Galloway Y, et al. Primary prevention
of rheumatic fever in the 21st century: evaluation of a national
programme. Int / Epidemiol 2018; 47:1585-1593.

16

17

18

19

20

2

-

22

23

24

25

26

27

Te Whatu Ora Health New Zealand. Reducing rheumatic fever
[website]. Wellington: New Zealand Government, 2024. https://
www.tewhatuora.govt.nz/for-health-professionals/clinical-guida
nce/diseases-and-conditions/rheumatic-fever-guidance/reducing-
rheumatic-fever (viewed Dec 2024).

Middleton FM, McGregor R, Webb RH, et al. Cytokine imbalance in
acute rheumatic fever and rheumatic heart disease: Mechanisms
and therapeutic implications. Autoimmun Rev 2022; 21: 103209.

Lorenz N, Ho TKC, McGregor R, et al. Serological profiling of group
A Streptococcus infections in acute rheumatic fever. Clin Infect Dis
2021;73:2322-2325.

Whitcombe AL, McGregor R, Bennett |, et al. Increased breadth

of group A Streptococcus antibody responses in children with
acute rheumatic fever compared to precursor pharyngitis and skin
infections. / Infect Dis 2022; 226:167-176.

Baker MG, Masterson MY, Shung-King M, et al. Research priorities
for the primordial prevention of acute rheumatic fever and
rheumatic heart disease by modifying the social determinants of
health. BMJ Glob Health 2023; 8 (Suppl): €012467.

Taylor A, Neutze ), Moreland NJ, Webb R. Reduction in acute post-
streptococcal glomerulonephritis incidence in Counties Manukau,
New Zealand, after the COVID-19 pandemic. Am/ Trop Med Hyg
2024;110: 1214-1216.

Osowicki ), Frost HR, Azzopardi K, et al. Streptococcus pyogenes
pharyngitis elicits diverse antibody responses to key vaccine
antigens influenced by the imprint of past infections. Nat Commun
2024;15:10506.

Stevens DL, Bisno AL, Chambers HF, et al. Practice guidelines for
the diagnosis and management of skin and soft tissue infections:
2014 update by the Infectious Diseases Society of America. Clin
Infect Dis 2014; 59: e10-e52.

Gahlawat G, Tesfaye W, Bushell M, et al. Emerging treatment
strategies for impetigo in endemic and nonendemic settings: a
systematic review. Clin Ther2021; 43: 986-1006.

Thean LJ, Romani L, Engelman D, et al. Prevention of bacterial
complications of scabies using mass drug administration: A
population-based, before-after trial in Fiji, 2018-2020. Lancet Reg
Health West Pac2022;22:100433.

Lennon D, Stewart |, Farrell E, et al. School-based prevention of
acute rheumatic fever: a group randomized trial in New Zealand.
Pediatr Infect Dis J]2009; 28: 787-794.

Cannon W, Zhung J, Bennett J, et al. The economic and health
burdens of diseases caused by group A Streptococcusin New
Zealand. Int ] Infect Dis 2021;103:176-181. |


https://www.tewhatuora.govt.nz/for-health-professionals/clinical-guidance/diseases-and-conditions/rheumatic-fever-guidance/reducing-rheumatic-fever
https://www.tewhatuora.govt.nz/for-health-professionals/clinical-guidance/diseases-and-conditions/rheumatic-fever-guidance/reducing-rheumatic-fever
https://www.tewhatuora.govt.nz/for-health-professionals/clinical-guidance/diseases-and-conditions/rheumatic-fever-guidance/reducing-rheumatic-fever
https://www.tewhatuora.govt.nz/for-health-professionals/clinical-guidance/diseases-and-conditions/rheumatic-fever-guidance/reducing-rheumatic-fever

	New evidence supports a greater focus on streptococcal skin infections to prevent rheumatic fever
	Evidence suggests that group A Streptococcus skin infection has a role in priming and triggering acute rheumatic fever
	Need for research to investigate group A Streptococcus skin infection interventions to prevent acute rheumatic fever
	Conclusion and future directions
	Open access: 
	Competing interests: 
	Provenance: 
	Anchor 8


