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Summary

ÅIntroduction ςwhy is ARF important?

ÅWhat is the cause of ARF?

ÅHow did I get interested in scabies?

ÅCould scabies be a cause?

ÅGeographic relationship

ÅResults?



Sequelae of ARF



! Ŏƻǎǘƭȅ ŘƛǎŜŀǎŜΧ

ÅThe average annual DRG-based cost of 
hospitalisationsfor ARF/RHD across all age 
groups (2000-2009) was $12 million, with 
heart surgery accounting for 71% of the cost.

Milne, Richard J., et al. "Mortality and hospitalisationcosts of rheumatic fever and 
rheumatic heart disease in New Zealand."Journal of Paediatricsand Child 
Health48.8 (2012): 692-697.
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Simon...

sort it 

outé!!!



Preventable hospital visits
(0 to 4 years)



Skin infection characteristics

Å1/3 diabetes

ÅBy ethnicity
ï37%Pacific (pop: 23%)

ï25%aņƻǊƛ όǇƻǇΥ мс҈ύ

ï31% European or Other (38%)



Scabies treatment in South Ak

Å8,000 treatments/year
ï3%aņƻǊƛ ŀƴŘ tŀŎƛŦƛŎ 

ï0.3%European and Other

ÅMainly pre-schoolers

ÅMajority of treatment permethrin 
ïlittle ivermectin use

Å60% in decile 9 and 10 areas (aņƴƎŜǊŜ& 
Otara)

Å15% repeat script in a year



Is scabies the cause of ARF?

ÅTraditional theory ςall about strep. throat.



What do we know about ARF?

Å!ƭƳƻǎǘ ŜȄŎƭǳǎƛǾŜƭȅ ŘƛǎŜŀǎŜ ƻŦ aņƻǊƛ ŀƴŘ tŀŎƛŦƛŎ ŎƘƛƭŘǊŜƴΦ

ÅLinked to streptococcal sore throat infection

ÅClustered in families, associated with overcrowding & 
poverty

ÅMany cases also have bacterial skin infection

ÅDiagnostic criteria based on evidence of strep infection and 
clinical features.



{¢[Χ ¢ǊŜƴŘǎ ƛƴ !ǳŎƪƭŀƴŘΧ

School programme



All about penicillin?

ÅGenerally, based on the idea that treating 
with penicillin reduced the incidence of 
rheumatic fever 

Notice, incidence of rheumatic fever an order of magnitude higher than present day.

No positive trials since 60s. Almost all trials conducted in military barracks.



How effective is throat swabbing?

ÅCluster RCT school based GAS throat infection programme
ï24 (55/100,000) cases occurred in clinic schools and 29 

(67/100,000) in non-clinic schools, a 21% reduction when 
adjusted for demography and study design (P=0.47)

ï14/22 cases had sore throats, 10 had throat swabs and 5 were 
positive

ï/ŀǎŜǎ ƛƴ ǘǊŜŀǘƳŜƴǘ ƎǊƻǳǇ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άswab or penicillin failureέ

Lennon, Diana, et al. "School-based prevention of acute rheumatic fever: a group randomized trial in New Zealand."The Pediatric 

infectious disease journal28.9 (2009): 787-794.



Chinks in GAS throat Ą ARF theory
ÅMany cases of ARF do not have sore throat

Å Sore throat not part of diagnostic criteria

Å Some populations have low rates of GAS in throat, but highest rates 
of ARF in world.

Å School programme, based on treating sore throats, resulted in no 
ŘƛŦŦŜǊŜƴŎŜ ŀƴŘ Ƴŀƴȅ άǘǊŜŀǘƳŜƴǘ ŦŀƛƭǳǊŜǎέ ŀƴŘ άǎǿŀōōƛƴƎ ŦŀƛƭǳǊŜǎέ

Å No apparent relationship between GAS and ARF epidemiology 



Is scabies the cause of ARF?

ÅTraditional theory ςall about strep. throat.

ÅCohort study shows very strong (crude HR = 27; 
adj. HR = 9) association between diagnosis in 
hospital

ÅProf.Michael Baker shows strong association 
between self-reported scabies and ARF (photos) 
ïHowever, only 5% of cases have scabies.



Scabies

ÅKnown cause of post-streptococcal GN, cellulitis (strep) and 
abscess (staph).

ÅHighest prevalence region in world is Pacific

ÅKnown to be difficult to diagnose, even for dermatologists.

ÅAlmost exclusively treated with permethrin in NZ



Figure 1. Causal diagram linking scabies infec tion with streptococcal pyoderma 

and acute rheumatic fever incidence.  
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Cohort study

First dental exam

3 to 12 years; 
n = 213,957

Scabies in 
hospital

Mean 5.1 years follow-up

n = 624

Scabies in 
hospital

Rheumatic 
fever in 

hospital; n = 
440

n = 214Confounders
Age, gender, ethnicity, 
SES, rotten teeth



KM Plot
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Cox regression

Risk factors Crude HR (95% CI) !ŘƧǳǎǘŜŘϞ Iw όфр҈ /Lύ

Ethnicity (ref: NZ European 

and Other)

Pacific 34.9 (23.3 to 52.2) 20.0 (13.1 to 30.6)

aņƻǊƛ 21.1 (13.9 to 32.1) 14.4 (9.35 to 22.1)

Deprived (deciles9 and 10 vs. 

other)

7.08 (5.77 to 8.69) 2.23 (1.80 to 2.77)

Scabies (ref: No scabies 

diagnosis)

Diagnosis before enrolment only 11.3 (6.33 to 20.2) 1.64 (0.68 to 3.97)

Diagnosis after enrolment 26.0 (14.2 to 47.4) 8.98 (4.79 to 16.8)

Total caries (per 4 affected 

ǘŜŜǘƘύϟ

1.76 (1.59 to 1.94) 1.26 (1.12 to 1.42)

800% 
increase 
in risk



Geographic association?

ÅWhat is geographic association between 
prescribing for permethrin and ARF?

ÅPopulation- Auckland

ÅExposureςdispensing of permethrin by CAU 
(rate/100,000/year; Pharms) 

ÅOutcomeςincidence of ARF 
(rate/100,000/year; Episurv)

ÅConfounders ςaņƻǊƛκtŀŎƛŦƛŎκ{9{



Permethrin 
& ARF

Convinced?



Pacific & 
ARF

Convinced?



aņƻǊƛ ϧ 
ARF

Convinced?


