Why Is scabies a likely cause of
acuterheumatic fever?
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Summary

A Introduction¢ why is ARF important?
A What is the cause of ARF?

A How did | get interested in scabies?
A Could scabies be a cause?

A Geographic relationship

A Results?



Seqguelae of ARF
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A The average annual DRfased cost of
hospitalisationdor ARF/RHD across all age
groups (2002009) wasb12 million, with
heart surgery accounting for 71% of the cost.

Milne, Richard J., et al. "Mortality afbspitalisationcosts of rheumatic fever and
rheumatic heart disease in New Zealangbtirnal oPaediatricsaand Child
Health48.8 (2012): 69597.
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Middlemore Hospital overflowing with
patients
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Middlemore Hospital is treating more than 2000 patients each week - unheard of for this time of year.

Middlemore Hospital is already bursting at the seams and it's not even winter.
Last week the hospital was at 106 per cent capacity while today it was at 108 per cent.

Emergency Care had 320 patients through in one day last week and staff are expecting that to climb to 350 with an
average of 104 patients admitted.



Preventable hospital visits
(0 to 4 years)
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Skin infection characteristics

A1/3 diabetes

ABy ethnicity
I 37%Pacific (pop: 23%)
125%a n 2 NA o0 LJ2 LJY
I 31% European or Other (38%)



Scabies treatment In South Ak

A 8,000 treatments/year
i3%an2NAh YR tlF OAFAO
I 0.3%European and Other

A Mainly preschoolers

A Majority of treatment permethrin
I little iIvermectin use

A 60% in decile 9 and 10 areasn Y 3 & NB
Otara)

A 15% repeat script in a year



|s scabies the cause of ARF?

A Traditional theoryc all about strep. throat.

Joints
Hearnt
Immunologic reaction?
e Rheumatic fever 10 to 14} ,
days later (imuch longer -
: ’ B Skin

gap for chorea)

Streptococcal
throat infection

Nervous system (chorea)




"\

What do we know about ARF
Al tyzait SEOfdzar@Ste RAaSIHas
A Linked to streptococcal sore throat infection

A Clustered in families, associated with overcrowdSng
poverty

A Many cases also have bacterial skin infection

A Diagnostic criteria based on evidence of strep infection and
clinical features.
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All about penicillin?

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

Comparison: 01 Antibiotics versus control

Outcome: 01 Incidence of Rheumatic Fever - all studies
Antibiotic Treatment Control RR Weight RR

Study n/N n/N (95%CI Fixed) % (95%CI Fixed)

x Bennike, 1951 o ors1 0.0 Not Estimable
Brink, 1951 21277 57198 6.4 0.29[0.06,1 .46]
Brock, 1953 07262 1487 - 25 0.11[0.00,2.71]

x Brumfitt, 1957 0/62 0/59 0.0 Not Estimable
Chamovitz, 1954 07132 21109 3.0 017[0.01,3.41]
Denny, 1950 2/661 17 /1649 - 18.7 0.12[0.03,0.50]
Denny, 1953 27156 17450 1.7 0.64[0.06,6.92]
Houser, 1953 16 /889 26 /910 ——1 280 063[0.341.17]
Siegel, 1961 0/608 27605 27 0.20[0.01 4.14]
Wannamaker, 1951 71948 35 71001 | 371 0.21[0.09,0.47]

Total(95%Cl) 29 /3996 89 /3669 B o 100.0 0.32[0.21,0.48])

Test for heterogeneity chi-square=8 60 df=7 p=0.28

Test for overall effect z=-546 p<0.00001

1 2 5 10
Favours treatment Favours control

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?

A Cluster RCT school based GAS throat infection programme

I 24 (55/100,000) cases occurred in clinic schools and 29
(67/100,000) in norclinic schools, a 21% reduction when
adjusted for demography and study desi@¥0.47)

T 14/22 cases had sore throats, 10 had throat swabs and 5 were
positive

i/ asSa Ay GNBI (YSsgwab oAge@EcilihTaile |

Lennon, Diana, et al. "Schdahsed prevention of acute rheumatic fever: a group randomized trial in New ZealdralPediatric
infectious disease journaB.9 (2009): 78794.



Chinks In GAS thro& ARF theory

A Many cases of ARF do not have sore throat
A Sore throat not part of diagnostic criteria

A Some populations have low rates of GAS in throat, but highest rate:
of ARF in world.

A School programme, based on treating sore throats, resulted in no
RAFTFSNBYOS | YR Yl ye auNSIuYSVu

A No apparent relationship between GAS and ARF epidemiology



|s scabies the cause of ARF?

A Traditional theoryc all about strep. throat.

A Cohort study shows very strong (crude HR = 27;
ad]. HR = 9) association between diagnosis In
hospital

A Prof.Michael Baker shows strong association
between selreported scabies and ARF (photos)

I However, only 5% of cases have scabies.



Scabies

A Known cause of positreptococcal GN, cellulitis (strep) and
abscess (staph).

A Highest prevalence region in world is Pacific
A Known to be difficult to diagnose, even for dermatologists.

A Almost exclusively treated with permethrin in NZ



Scabies
Infection

Hypothesis

Streptococcal

pyoderma

Acute
rheumatic fever
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Cox regression

Ethnicity (ref: NZ Europear

and Other)

Pacific

34.9 (23.3 10 52.2)

20.0 (13.1 to 30.6)

anzNA

21.1 (13.9 to 32.1)

14.4 (9.35 to 22.1)

Deprived fleciles9 and 10 vs.

other)

7.08 (5.77 t0 8.69)

2.23 (1.80 to 2.77)

Scabies (ref: No scabies

diagnosis)

Djagmiosis before enrolment only

11.3 (6.33 t0 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)

TO ries (per 4 affected

0SSGiKV4

1.76 (1.59 to 1.94)

1.26 (1.12 to 1.42)




Geographic association?

A What is geographic association between
prescribing for permethrin and ARF?

A Population- Auckland

A Exposurec dispensing of permethrin by CAU
(rate/100,000/year; Pharms)

A Outcomec incidence of ARF
(rate/100,000/yearEpisury

AConfounderxcan 2 NAkt I OA FA Ok



Permethrin dispensed
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263 to 340
341 to 384
385 to 441
442 to 540

B 541 t0 675

B 676 to 909

Bloioto 1,138

B 1,139 t0 1,731

B 1,732 to 3,201
Missing

Permethrin
& ARF

Convinced?



Pacific proportion
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