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Talk Plan 

• Background NZ ARF,  skin sepsis, and scabies 

• Bay of Plenty findings Scabies, skin sepsis and ARF 

• BOP children sharing Scabies and ARF  

• Bed-fellows or to blame ? 

 

Conclusions. 

• “And”, address causes, complications,& comorbidities   

• Putting the tivaevae together 

• Mea alofa , ‘ai for our to’onai 

• Ko e Kai ia ‘a e Tonga. NZ enriched  by Tongan wisdom 

• Ma tou raurau  ma taku raurau, ka kii nga manuhiri 

 

Patai  Korero; Questions and  Discussion 



Background Aotearoa NZ;  
ARF, skin sepsis & scabies.  



BENCHMARK: Pacific & Maori Climbing ARF rates, 1993-2009  

Milne & Lennon JPCH 2012 



Mismatch health services &                                           
community expectations for ARF                                                                 

Anneka Anderson, Briar Peat, Janine Ryland, Malakai Ofanoa , Hannah Burgess  et al  Aust NZ J Public Health 2019 

• Complexities of M &  PI lives  
• Focus family needs not service needs  
• Advocate Quality affordable housing  
• Community nursing   & culturally appropriate  workers 
• Cultural training health practitioners  
• Interpersonal care mitigate racism 
• Adolescence ;transition to adult services  
• Health literacy , visual info/ jargon free/  English Maori PI 

languages  
• Cross agency support  
• Maori and Pacific workforce development 
• Nationally Coordinated  patient management system 

 
 



 MOH Better Public Service  RFPP targets 2012  



 
Housing Solutions for crowded Pacific & Maori?  

Reduced acute hospitalisation with the healthy housing programme J Epi CH 2009,65,7,588 
Gary Jackson, ,Simon Thornley, Jude Woolston, Dean Papa, Alan Bernacchi, Tracey Moore 

 
 Healthy homes good evidence 

 Insulation; Kainga ora Howden-Chapman 

 Heating Kainga ora Howden-Chapman 

 Retrofits; Coleman 

 Warrant of Fitness; Greens vs Collins Cars 

 Kiwibuild (for whom); Twyford 

 Social housing /Rentals like Europe post WW2; Eaqub 

 Shared equity; Fletchers 



Towards an integrative ARF approach 
Family, skin, throat, heart health ;Whanau,kiri, korokoro, manawa ora  

<<Rheumatic fever is an indicator of child health, (Lennon NZMJ 
Editorial 2017)  a visible and  significant marker of inequality;  
• While awaiting child centred society better housing and fair 

wage for all; Treat pharyngitis, role skin sepsis 10% of Rx. 
• GPs 1997“no role”;new paradigms school clinics,whanau ora;  
• Auckland  rate flat for Maori  after previously rising. 
• 2/3 rolls Pasifika in 50% high risk schools  with no clinic 
• Skin is a likely reservoir for GAS …. 
• Ongoing control of GAS prevalence a marker for ARF.   
• At ARF risk one  third  of NZ children mainly Maori & Pasifika  
• Goal pathways to less poverty and inequity; OECD 2011>>   

 



Deprivation, Ethnicity;NZ Skin sepsis admissions 0-14yr 
A Lim, R Rumball-Smith, R Jones, I Kawachi ;Epidemiol. Infect 2016 



Effect of Crowding on ARF, by Ethnicity 

R Jaine, M Baker, K Venugopal 



Acute Rheumatic Fever; Pathogenesis                                           
J Carapetis M McDonald  N Wilson Lancet 2005 

Hypothesis; If ARF is mediated by  scabies, preschool Strep A might prime the immune response  



Selected works heralding Public Health 
Kiri Ora, Healthy Skin programmes   

• O‘Sullivan, C. E. & Baker, M. G. (2010). Proposed epidemiological case 
definition for serious skin infection in children. Journal  Paediatrics  & Child 
health, 46(4), 176-183. 

• O‘Sullivan, C. E., Baker, M. G., & Zhang, J. (2011). Increasing hospitalizations for 
serious skin infections in NZ children, 1990–2007. Epidemiology & Infection, 
139(11), 1794-1804. 

• Anderson, P, King, J, Moss, M, Light, P, McKee, T, Farrell, E,Lennon, D. (2016). 
Nurse-led school-based clinics for rheumatic fever prevention and skin 
infection management: evaluation of Mana Kidz programme in Counties 
Manukau. NZ Med J, 129(1428), 36-45. 

• Lim, A., Rumball-Smith, J., Jones, R., & Kawachi, I. (2017). The rise and fall of 
hospitalizations for skin infections in NZ, 2004–2014: trends by ethnicity and 
socioeconomic deprivation. Epidemiology & Infection, 145(4), 678-684. 

• Toi Te Ora Public Health. (2018). Childhood admissions to hospital for serious 
skin infections in the Toi Te Ora Public Health area (Rep.). New Zealand, 
Tauranga: Toi Te Ora Public Health.  Retrieved June 26, 2019, from 
https://www.toiteora.govt.nz/vdb/document/2089 
 

https://www.toiteora.govt.nz/vdb/document/2089


Sentinel NZ Scabies to ARF challenge  
Simon Thornley  & BOP initial response 
• ARPH data-linkage;10 scabies admissions  in 435  ARF/RHD 

• Hazard Ratio  for scabies and ARF/ RHD 3.43(1.85-6.37) 

• But how  big or little is the attributable risk ? 

• Bigger if childhood scabies doesn’t itch/is missed 

• Bigger if scabies is treated in community before ARF admission 

BOP view 

• Scabies is Important for own sake and co-morbidity roles;                                                                    
A /secondary sepsis; contact sharing Strep A, Staph, & Scabies 
B/ Strep load shared; less skin sepsis, less throat GAS (ASID2015) 

C/ Less GAS throat prevalence parallels less ARF (ASID2015)  

• Driving towards health equity  for all, Pacific, Maori;                            
Address ARF co-morbidities whether causal or not. 



Sentinel  Auckland Scabies ARF linkage 
Simon Thornley 

Scabies is  strongly associated with acute rheumatic 
fever in a cohort study of Auckland children. 

 

A Pacific boy, SES challenged, 4.5% risk ARF by 16yr 

Same boy, with scabies,  cumulative incidence 14% 

 

Thornley S, Marshall R, Jarrett P, Sundborn G, 
Reynolds E, & Schofield G.  

Journal of Ppaediatrics and Child health (2018).  



Show of hands; audience survey.  

• Who has not had scabies?  

• Who has had scabies ?  

• Leave you hand up please, if it wasn’t itchy! 



Q Is Scabies very itchy?  A; Usually     
acquired via skin contact occasionally via bedding  



Scabies burrowing through the skin!            
B Harris  LOGIC June 2013 



Where do we see signs of scabies?                
Nga tohu o tenei mauiui o te kiri www DermNet 

 



Amanda Oakley                      
1997 revised  2015 

https://www.dermnetnz.org/topics/scabies/ 

• Itch onset hours to 4-6 weeks  
• Night, mild 10-20 mites, web spaces warm places. 
• Crusted No itch immune compromised 10 million 

mites prisons nursing homes; Eosin, IgE, G, CD8 
• Hypersensitivity reaction onset weeks later; lasts 

due mite, scratch, Rx  emollient cream & steroid  
• Red papules, dermatitis, hives, blisters pustules 
• Wash with water removes most mites, live 72hrs  
• Washing Temperature no effect on numbers killed  
• Sunlight kills, or sealed bag  4/7  



Consensus criteria Delphi expert study 
Engleman D, Fuller LC. Steer AC, Plos Neg trop dis doi.org/10.1371;2018 

International Alliance for Control of Scabies IACS 2018 

96% agreement 

93% agreement 

100% agreement 



Paediatricians’ clinical diagnosis mainly grade“B3”! 
Delphi Plos; International Alliance for Control of Scabies IACS 2018 



 
O’Sullivan Baker 2010 Improved reports serious skin infection;  
 Primary bacterial skin infections  A;Typical  B; Atypical sites  

 excema D; Trauma 

Category C 
B86; SCABIES 

C; Secondary  to other bugs,  



Bay of Plenty 
Public 
Health  
service  
  

Toi te Ora 

2018 



Supporting Parents’ response to increasing 
severity of girls skin sepsis; Health Promotion  



Tautoko nga matua, nga kaiako hoki; he panui  



Skin sepsis health promotion; 2011 

Wellington Regional Public 
Health 

Wena & Wai Harawera                         
Te Kaokao o Takapau; Tuhoe Hauora 



https://www.health.govt.nz/system/files/documents/publications/checking-skin-infections-things-to-ask-doctor-nurse-nov13.pdf 

or Dr Aiga!  

 Clear skin messages Ministry of Health and Workbase  



Ministry of Health 2006 





Skin and Scabies community messaging 
 

Ministry of health Skin  2011 
• https://www.health.govt.nz/system/files/documents/pu

blications/checking-skin-infections-things-to-ask-doctor-
nurse-nov13.pdf 

 Hauora  BOP Scabies 
Louise Blamires 2011  



https://baynav.bopdhb.govt.nz/child-health/skinsepsispathway_scabies-patient-resource/ 
https://www.toiteora.govt.nz/healthyskin_hp 



Last updated May 2017 

BOILS CELLULITIS WOUND SEPSIS INFECTED  EXCEMA  SCABIES  IMPETIGO 

https://baynav.bopdhb.govt.nz/child-health/childhoodskinsepsis/?pathways 



Scabies on Bay Nav  
Whanau handout                  
(Bay of Plenty  GP site) 

• Intense itch clue if family too 
• Burrows sometimes 
• Treat person & contacts 
• Linen wash don’t share 
• Permethrin effective safe <6/12 (8-10hrs);30ml              

Malthion (24 hrs) not available   
• Success apply right, to all, overnight 
• Avoid eyes , do scalp<2yr 
• Linen Clothes direct contact  hot wash 
• OR store in bags 5-7/7; mite dies 4/7 
• Back to school, day after treatment 
• Repeat 10-14/7 for newly hatched & linen 
• Itch lasts weeks, emollients & steroids 
• Most treatment failures inadequate  reinfection 

or persistent itch 
• Ivermectin single dose , safety <15kg? 
• Expect clear within  a month 



Bay Nav Dr K Grimwade ID 
Recurrent Skin Sepsis  





Bay of Plenty findings 
Scabies, skin sepsis, ARF, 



Maori & Pacific scabies; 1st year> 1-4yrs 
from BOP admissions 0-40yr age 2009-18; M White, M Toms, J Malcolm, 2019   
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Scabies distribution by age and ethnicity;                                  
is bimodal firstly  children & then  pensioners/in care;                                                                  

from all age BOP admission events 2009-18 M White, M Toms, J Malcolm, 2019  
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Category A; Scabies in the Bay  
Secondary  Skin infections  at typical  sites 

from all age BOP admission events 2009-18 M White, M Toms, J Malcolm, 2019 
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BOP Scabies  0-40yrs super-infections 
from all age BOP admission events 2009-18 M White, M Toms, J Malcolm, 2019 
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BOP Scabies  0-40yrs super-infections 
from BOP admissions 0-40yr age 2009-18; M White, M Toms, J Malcolm, 2019  

Staph 
37% 

Strep 
33% 

Gram neg 
5% 

Viral & Gut 
19% 

Candida/ 
fungus 

6% 

Scabies; named  secondary  organisms                



Declining BOP & NZ children 0-14 years Scabies admissions              
(ICD 10: B86)  

from James Scarfe, Toi Te Ora, Public Health Service 2019 

2011 2012 2013 2014 2015 2016 Grand 
Total 

BOP DHB counts 33 19 21 8 9 9 99 

BOP Rate per 10,000 
children aged 0-14 years 

7.3 4.2 4.6 1.8 2.0 2.0 3.6 

New Zealand counts 302 269 195 145 139 81 1131 

New Zealand Rate/10,000 
children aged 0-14 years 

3.3 3.0 2.1 1.6 1.5 0.9 2.1 

Dataset: National Minimum Dataset (hospital events). https://www.health.govt.nz/nz-health-statistics/national-collections-and-
surveys/collections/national-minimum-dataset-hospital-events 

https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
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https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
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https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
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https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
https://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events


Children’s Scabies Admissions NZ & BOP decline            
(ICD 10: B86); rates/children 0-14yr/10,000           

James Scarfe, Toi Te Ora, Public Health Service Analyst, 20190-14   
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Parasiticidal medications;Wikipedia accessed 6/9/19 

Pyrethroids;  Permethrin 

• Approved over 2/12 age  

• pyrethroid family are 
created to emulate the 
chemicals found in the 
chrysanthemum flower 

• Permethrin found 1973 

• Kills indiscriminately; as well 
as intended pests, harm 
beneficial insects, including 
honey bees, and aquatic life 

Ivermectin 

• avermectin family of 
compounds from bacterium 
Streptomyces avermitilis 

•  made by Satoshi Ōmura of 
Kitasato University, Tokyo  & 
William Campbell, Merck 

•  Half 2015 Nobel Prize in 
Medicine for river blindness 
and filariasis reduction in 
incidence 

https://en.wikipedia.org/wiki/Avermectin
https://en.wikipedia.org/wiki/Streptomyces_avermitilis
https://en.wikipedia.org/wiki/Streptomyces_avermitilis
https://en.wikipedia.org/wiki/Satoshi_%C5%8Cmura
https://en.wikipedia.org/wiki/Satoshi_%C5%8Cmura


 
Declining  Parasiticidal Rx = less community scabies 
Number of people receiving prescriptions (all ages) 

Prepared by: James Scarfe, Public Health Analyst, Toi Te Ora Public Health 

 2012 2013 2014 2015 2016 2017 2018 

BOP DHB 4523 3773 3029 2654 2820 2661 2414 

New Zealand 78377 66757 57666 51458 52851 51597 49062 

Ministry of Health. 2019. DataPharm version 13 May 2019 (data extracted from Pharmaceutical Collection on 26 March 2019). URL: 
https://minhealthnz.shinyapps.io/datapharm/ (Accessed 23/03/2018 & 24/06/2019). Accessed  J Scarfe TTO Public Health Service. 

Population   

0-14yrs  
2011 2012 2013 2014 2015 2016 2017 2018 

BOP 45196 45363 45530 45572 45614 45656 45698 45740 

NZ 902943 905871 908800 911300 913800 916300 918800 921300 

Dataset: Stat NZ. Subnational population estimates. https://www.stats.govt.nz/information-releases/subnational-population-
estimates-at-30-june-2018-provisional; Prepared by: James Scarfe, Public Health Analyst, Toi Te Ora Public Health 

 Stable estimated Bay of Plenty 0-14 years  Population  from 2011 to 2018   

https://minhealthnz.shinyapps.io/datapharm
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional
https://www.stats.govt.nz/information-releases/subnational-population-estimates-at-30-june-2018-provisional


Current parasiticidal meds; some  used for both  
Scabies & Head Lice; Nits/Kuti  

 Scabies  Permethrin 5% A-Scabies  lotion/ Lyderm cream 

• Scabies  Ivermectin  oral. (Malathion & Benz) 

 Head lice  

• Permethrin 1% lotion & shampoo 

• Permethrin and  Malathion Para plus spray 

 



Decline in Bay community parasite prescriptions                            
for P 5% + I  parallels admitted scabies decline,                         
and means less community scabies too                          
James Scarfe, Public Health Analyst, Toi Te Ora Public Health, Specific Drugs Kip Mouldey , John Malcolm  2019 
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Declining community NZ Permethrin 5% use 
as community scabies declines; KM,JM 2019 

 Permethrin use declines 65% 
Permethrin 5%  use, means scabies use                            
as no more  P5 when  M & P nit Rx  stops 
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Ivermectin special authority for funded Rx 
Dermatologists, ID*, Microbugs* specialists 

* Paediatricians’ Colleagues, who answer phone-calls  

Criteria; Discuss  

Community 

Failed topicals 



NZ medications; give clues to community scabies ! KM,JM 2019 

 As Permethrin 5% Rx declines,Ivermectin is stable & P5%:Ivermectin ratio 70>50:1 

1)Most respond to  Permethrin  5%.  2) Slightly  lower threshold to use Ivermectin  
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Pacific and Maori less 0-14yr skin sepsis admissions 
A Lim, R Rumball-Smith, R Jones, I Kawachi ;Epidemiol. Infect 2016 



 
Declining Bay pre-school  skin sepsis//5-14yr ARF 

Toi Te Ora Public Health. (2018). Childhood admissions to hospital for serious skin infections 

  

Pre-school 

5-9yrs 

10-14 yrs. 



Greatest decline in  skin sepsis admissions, Eastern Bay  
of Plenty, some in Western BOP; Lakes stable 

Toi Te Ora Public Health. (2018). Childhood admissions to hospital for serious skin infections 

Eastern  BOP 

Rotorua Lakes  

Western BOP  

Taupo Lakes  

New Zealand 



Fewer BOP Maori & EBOP 0-14yr skin sepsis admissions;             
due whanau, Kiri Ora, Paed outreach Nurse, Wards,  Bay Nav, GP, 

Hauora, PHN, Toi te Ora, Public Health Nursing……. 

CAU changes  

• Kawerau  

• Opotiki  

• Whakatane 

• Lakes  

• Turangi 

BOP 
NZ 



NZ Trends toward Skin admission equity 
A Lim, R Rumball-Smith, R Jones, I Kawachi ;Epidemiol. Infect 2016 



Scabies then ARF admissions? BOP 
Marianne Toms Analyst , JM; BOP 2019 

• 20 years July 2000-19 all age 

• 608 Scabies admissions  some multiple (30.4/yr.) 

• 248 Acute Rheumatic Fever ICD I00-I02.9 (primary  or 
anywhere in discharge coding)(12/yr.) 

• {Walsh 19yr;scrutinized 174 all-age ARF cases (9.2/yr.)129 age 5-14yr (6.8/yr.)} 

• A; Maori female 12yr age Scabies & ARF Feb 2013 

• B*; Pacific female; Scabies 2004 age 5,8,10 months  
ARF Dec 2015 age 11yr;11year later; Immune priming? 

• That is one contemporaneous admission & one later 

• Expected association from Auckland data? 

 

 

 



ED Scabies; then ARF admissions? BOP 
Marianne Toms Analyst , John Malcolm, BOP 2019 

• ED Scabies 19 years  July 2000 to 2018 
 904 presentations Read Code AD30 OR any 
 mention “scabies”, free text Webpas complaints details 
 or treatment diagnosis (45/yr.) 
• ARF Admissions 20 years  July 2000 to 2019  
 248 Acute Rheumatic Fever ICD I00-I02.9 (primary  or 
 anywhere in discharge coding) (12/yr.) 
• Patient B*; Pacific female; Scabies 2004 age 5,8,10 months 

, ARF Dec 2015 age 11yr; ARF 11 yr. later; immune priming? 
• Patient C; Maori male; EBOP Scabies  Dec 2011 age 6 years, 

ARF Feb 2016 10 years 8 months;  FH ARF; five years later 
• If causally  connected not immediate; If associated  

consider  Carapetis model of immune sensitization/priming   
 
 
 



Acute Rheumatic Fever; Pathogenesis                                           
J Carapetis M McDonald  N Wilson Lancet 2005 

Hypothesis; If ARF is mediated by  scabies, preschool Strep A might prime the immune response  



Scabies  links  to  ARF 

Bedfellows or to blame? 

 



Scabies then ARF in Auckland  
Thornley S, Marshall R, Jarrett P, Sundborn G, Reynolds E, & Schofield G.  

Journal of Paediatrics and Child health (2018) 

Auckland children  3-12yr  with scabies admission preceeding or with  ARF admission 

All ethnicities   2007-2014 (5 yrs.)   

Scabies prevalence 20 x105/annum Scabies admission after 

enrolled 

 No scabies 

214 213 119 

ARF or CRHD during follow-up  10  425 

(Pacific 63% Maori 31% NZE 6%) ( 9/10  at ARF admission)   

Estimated ARF rate/105/annum 936 40 

2.3% of Auckland’s ARF primary schoolers (10/435) had  a related scabies admission  



Scabies then  ARF in the Bay of Plenty 
Mary White,  Marianne Toms data search,  John Malcolm observations  2019  

BOP  Maori 0-14yr with scabies admission preceeding or with  ARF admission age5-14 yr. 

Bay of Plenty Maori  0-14 yrs. BOP mid 2009- mid 2018    

Scabies prevalence 73 x105/annum Scabies admissions(9yr) B86   No scabies 

162   

Students  2011-8  (from cohort study)              11811 

ARF 5-14 yr. during follow-up 1-2 (age 12yr and 10.7yr, one  

same time, one 5 yr later) 

41  

Estimated ARF rate/105/annum 137 43 

2.4% of BOP Maori  ARF children  5-14 yrs. age (1/42) closely related scabies admission  

4.8% of BOP Maori ARF children 5-14 yrs age  (2/42)  ever having a scabies admisson 

7.15% of BOP Maori ARF children 5-14yr age (3/42) ever  with ED or admission scabies  

RR with/without  recent scabies RR 2.05  (CI 0.28-14.79) p=0.47  possible type 2 error 

# PACIFIC BOP scabies admissions 37   

ARF 3 scabies 1st yr. then  ARF@11yr 1   



Scabies then ARF in Auckland  
Thornley S, Marshall R, Jarrett P, Sundborn G, Reynolds E, & Schofield G.  

Journal of Paediatrics and Child health (2018) 

Auckland children  3-12yr  with scabies admission preceeding or with  ARF admission 

All ethnicities   2007-2014 (5 yrs.)   

Scabies prevalence 20 x105/annum Scabies admission after 

enrolled 

 No scabies 

214 213 119 

ARF or CRHD during follow-up  10  425 

(Pacific 63% Maori 31% NZE 6%) ( 9/10  at ARF admission)   

Estimated ARF rate/105/annum 936 40 

2.3% of Auckland’s ARF primary schoolers (10/435) had  a related scabies admission  

Suggest record  ARF & CRHD separately  to establish scabies  to ARF link  
And  secondly if aiming to find latency   note scabies  onset  to  ARF  onset 
keeping separate from CHRHD  where onset of RHD  unknown,                               
then combine keeping both, to include RHD without clinical preceeding ARF 



ARF admissions; length of stay favours scabies diagnosis; 
Children’s scabies is unlikely underdiagnosed if admitted 

ARF admission LOS = 5-20 x most 
Length of stay in days       

  

All 

Ages 

0-15 

years 

>15 

years 

General Paediatrics  

Bay Plenty Whakatane   2.62   

        

Acute Rheumatic Fever 

Starship Medical    23   

ARF Starship Surgical    54   

        

Rheumatic Fever 

BOP 15.12 17.43 4.13 

Median LOS Days 9 13 3 

Standard Deviation           

LOS Days 16.75 17.54 4.83 

Sample size 165 134 31 

 Bay of Plenty ARF “13 day” stay  



Serious skin admissions are most often <4yr age 
NZ & Toi te Ora Public Health Service area Bay of Plenty and  Lakes DHB, 2018 



Most not all BOP ARF 
 5-10yr after scabies peak incidence 
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Scabies admissions and ARF; Association or Causation  
Association or Causation Robyn Lucas , Anthony McMichael Bulletin of  WHO 2005; 83 (10) 792-4  

• Strength of association =partly both share crowding 
risks, ascertainment increased by ARF length of stay 

•  ARF;scabies ratio; lower if community scabies counted 
higher if more known ARF linked to community scabies 

• Temporality delayed most scabies infancy 0-3yrs invokes 
immune priming; however school Rx works (?non-causal) 

• Consistency; Scabies only needs to explain some ARF as  
60% BOP explained by GAS sore throats (some from  
skin colonization & less sepsis ); maybe more in tropics 

• Biological gradient; Multiple GAS sources/Role dose 
• Coherent and plausible ( but not necessary) 



Association or Causation?; applying &, adding to 

Lucas and McMichael’s review of Bradford-Hill Criteria Bulletin WHO 2005 

Connection to ARF Strep  throat Strep skin  Scabies 

Temporality  Serology 

essential for invasive GAS 

50-60% Close  

to  ARF 

  BOP; most precedes ARF 

by 5-10 years 

Strength  of association   Strong   Oz Strong 

Attributable risk / 

explanatory power 

60% BOP  some BOP 

10-40 

Weak in BOP & Auckland 

2-3 % ARF unless 1 care 

Specificity; current BOP Main factor  Less but  Few 

Dose response when less  less  ARF  yes BOP yes BOP  

Consistency  diverse 

settings  

Yes in NZ US 

No  in  Oz  

Yes  Oz 

less NZ 

Tropically  yes  

Temperate  smaller role 

Coherence other 

disciplines 

    Immune priming plausible 

Experiment / Intervention 60% less ARF 

with RFPP 

Case 

control 

  

Necessary in BOP less ARF 10-40% Not likely in BOP 

Threshold carrier vs 

sepsis, subclinical Hysmith 

GAS status 

Changes 

    



Rheumatic fever school prevention works, 60% less,  
treating students Strep A positive sore throats, 

 Where high ARF; Maori Pacific, Hauora managed, school schemes 

 Where free primary care  sore throats access via standing orders 

 GPs effective when Rx 10/7 M & PI Strep A via school or direct 

 Risk? Who sleeps same bed same room/ who, whanau had ARF? 

Te Kura Kaupapa Maori 
o Waioweka, winning                       
ARF waiata 2019 

ARF  Maori 5-14yrs  148 to 59x105 /annum 2000-10 vs 2011-18, RR 0.40(CI 0.22 - 0.73) P0.002  





• Often Community wishes   

• For comprehensive  care  of co-morbidities 



Why  causes, complications and             
co-morbitities all matter; ARF/ RHD 

Complications; some hospital 

• Heart failure  

• Limited exercise tolerance 

• Endocarditis (teeth care) 

• Anticoagulation strokes 

• Prevent with  

• Timely Benzathine Penicillin 

• Timely Echocardiographs 

• Timely Surgery   

• Oral care school dentists 

• Heart Medications  GP Heart  

Comorbidities; community   

• Overweight  

• Diabetes mellitus  

• Cigarette related illness 

• Ischaemic heart Disease  

• Time off school,  education 

• Assist with  

• Whanau ora  

• Sports 

• PHA Dietician  Family practice  

• Quitline Hapainga 



Tui tui tuia sewing ARF programmes together 
Family, skin, throat, heart health ;Whanau,kiri, korokoro, manawa ora  

• “ARF an indicator of child health,(Lennon 2017) a visible, 
significant marker of inequality;skin a likely reservoir for 
GAS; control of prevalence a marker.”   

• Maori 2/3 Pacific 1/3 cases; co-design service delivery 

• Treat Strep A pharyngitis & skin sepsis (not or), scabies 

• Comorbidities Dental, Sugar, BMI SportBOP 

• Research & advocacy; Housing, Rx 10/7, RHD, FH Echo 

• Schools clinics for dental, oral, skin health 

• Primary prevention schools  AND primary care 

• Local and national initiatives  promotion 

 



World cup winners 
in Health Promotion 
2012-2017, Strep A sore throats  
2018-19 HFA feet off the pedals 
2019- 2024  Strep A wherever 
whatever the weather (perhaps) 



 Future Research Skin Sepsis >Scabies >ARF 

Possibly useful  research Query 

• (Expect Community scabies >> 
higher than hospital admits,ED) 

1. Research scabies  presenting, to 
community GP; NHI linkage 
ever to hospitalized confirmed 
ARF? 

2. Resources Counties protocols 
Antiseptic;  Antibiotic duration? 

3. Community Hospital scabies 
prevalence by age in Auckland? 

• (Mana Kids  prescription ratios 

• Rx 10:1 throat to skin  

• Rx 50:1 throat to scabies) 

Challenge to the  Paediatric view 

• “under diagnosis of scabies in ARF 
admissions unlikely” 

• All Paediatric ARF Admitted 

• Paediatric length of stay  LOS average 2.6 days (BOP) 

• Paed  ARF stay 13 -23 -54 days 

• ARF hospital stay 5-20 x most 

4.   Prospective case control ARF 
patient dermoscopy vs clinical vs PCR 

5.   How long is scabies PCR +ve? 



Scabies focussed future Research Studies and  
Questions  on path; Skin Sepsis >Scabies >ARF 

1. Research scabies ever presenting, to community 
GP; NHI linkage to hospitalized confirmed ARF 

2. Prospective case-control ARF children   
 admitted with dermoscopy vs clinical vs PCR 

3. Community Hospital scabies prevalence by age 
in Auckland  (Can we assume same as BOP?) 

4. Resources Counties protocols Antiseptic;  
Antibiotic;  What duration  prevents ARF?  

5.  How long is scabies PCR positive post- infection? 

 



Skin focussed NZ Researchable links to ARF-1 

• Observation of distal end GAS priming pathway; 

• Treating throat/skin GAS; less strep A prevalence  

• Hypothesis; Is ARF lower when less GAS  

• Question;  Are other NZ communities with 
declining  ARF seeing  declining infant & child 

Skin sepsis  

GAS pharyngitis 

GAS prevalence ? 



Acute Rheumatic Fever; Pathogenesis                                           
J Carapetis M McDonald  N Wilson Lancet 2005 

Hypothesis; If ARF is mediated by  scabies, preschool Strep A might prime the immune response  

A few 1st ARF  
sub-clinical   



Skin focussed NZ researchable links to ARF-2 

• Observation nearer the proximal GAS pathway 

• Q; Are all ARF risks; GAS when, duration, dose?  

• Question;  Where ARF is static or climbing, is 
skin sepsis static high too? 

• Intervention/ evaluation; What effect of skin 
programme introduction  on admissions,            
GAS sore throat numbers & ARF? 



 Scabies infected with Staph, Strep, distressing, developing 
cellulitis, at risk of septicaemia, osteomyelitis, nephritis & ..?  

slide from Dr R Forster Whakatane 



Skin sepsis, Scabies & Rheumatic Fever 
 BOP view; Address Scabies on the path to health equity;   

Scabies is Important for own sake  & co-morbidities 

A /secondary sepsis; sharing Strep A, Staph, & Scabies                                                               
B/ Strep load is shared; less skin sepsis, less throat GAS                                   
C/ Less GAS throat prevalence parallels less ARF 

D/ BOP ARF decline is with GAS decline Throat & Skin  

 

Scabies appears associated with 2-7% of BOPARF; Research Studies  

1. Are community GP scabies diagnoses linked to ARF admissions? 

2. Is scabies active in Delphi-negative  ARF diagnosed children? 

Driving towards health equity  for all, Pacific, Maori;                            

Address ARF co-morbidities whether causal or not. 



Skin Sepsis & Scabies in the Bay; If & how 

associated with Bay of Plenty, Acute Rheumatic Fever!  

Acknowledge data from; James Scarfe, Toi Te Ora, Public Health Service Analyst,  

Mary White  Analyst ,Marianne Toms, Business Intelligence  Kip Mouldey HO, 
Presentation by John Malcolm , Paediatrican BOPDHB  

 



Skin Sepsis & Scabies in the Bay; If & how associated 
with Bay of Plenty, Acute Rheumatic Fever!  

Acknowledge data from; James Scarfe, Toi Te Ora, Public Health Service Analyst,  

Mary White  Analyst ,Marianne Toms, Business Intelligence  Kip Mouldey HO, 
Presentation by John Malcolm , Paediatrican BOPDHB  

 


