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Overview

•Introduction to scabies
•Clinical and Public Health significance
•A strategy toward global control
•Future directions
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Scabies

Currie, NEJM 2010

Sarcoptes scabiei var hominis
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• Transmission: skin-skin (not zoonotic)

• All ages, infants + children most affected

• All countries. Highest in:
• Resource-limited, tropical climates
• Population crowding – camps, migration
• Crowded households

SCABIES

Clinical and Public 
Health Significance
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Engelman et al, Lancet, 2019

Engelman et al, Lancet, 2019
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Engelman et al, Lancet, 2019

Engelman et al, Lancet, 2019

GLOBAL RHD: 33 million cases
319,000 deaths

OUR REGION: 3% of children
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Toward Global Control

Can we eliminate scabies as a public health problem?
In New Zealand?

In the Pacific region?
In the World?
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Complex issues = Complex solutions

Complex issues = Complex solutions
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ADVOCACY
ENGAGEMENT

FUNDING

(Part 1)
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2011-12 IACS formed; First meeting
Development of aims and viewpoint “toward control”

PLOS NTD 2013

2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, 
Engagement with NTD community
MOH engagement

Growth and visibility, advocacy
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Neglected Tropical Diseases

Neglected Tropical Diseases (NTDs)
1. Common infections affecting poorest people esp. in tropical regions

2. Disproportionately affect the “bottom billion”, with geographic overlap

3. High morbidity but low-mortality
Chronic illness
Promote & perpetuate poverty
Disfigurement & Stigma

4. Amenable to control (for example through Mass Drug Administration)

5. Global, or regional programs in place
WHO-supported / WHA resolutions; public-private partnerships

6. “Neglected” by public health investment and research
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2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, NTD & MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 
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2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 

Neglected Tropical Diseases
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2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 

2017-18 WHO meetings/guide on “skin-NTDs”

2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 

2017-18 WHO meetings/guide on “skin-NTDs”
WHO WPRO NTD consultation and meetings
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Background and Rationale
2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 

2017-18 WHO meetings/guide on “skin-NTDs”
WHO WPRO NTD consultation and meetings
Scabies discussed NTD M+E meeting

ADVOCACY
ENGAGEMENT

FUNDING

(To be continued)
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Defining ‘Defining the burden…’
• Disease epidemiology - prevalence, incidence and distribution
• Amenable to developing a target, monitoring framework
• (Disease impact – morbidity, social, economic)
• (Impetigo, complications)

Engelman et al. Lancet, 2019
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Global Burden of Disease Study

GBD 2015
Point prevalence – 204 million

GBD 2016
Point prevalence – 146.7 million
Annual incidence - 454 million

GBD 2016 Collaborators. Lancet. 2017 

GBD

Defining the burden of scabies
• Systematic Review

Romani 2015 Lancet Inf Dis

Many gaps
Mainly ad-hoc
Uncertain if 
representative

Sample size 56-18,000

Largest studies as part of 
yaws/leprosy surveys
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Engelman et al. Lancet, 2019

16%

6%

29%

35%

Carapetis et al. PIDJ, 1997
Andrews et al. PLOS NTDs 2009

Wong et al. Aust J Derm 2002
Kearns et al. PLOS NTDs 2015

What about our region??

Steer, Callum, Tong, Kaldor, Engelman. 2018
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Data availability + quality
High Intermediate Low Only GBD modelled data No data

Australia American 
Samoa

Cook Islands Japan Macao SAR Nauru

Cambodia Malaysia French 
Polynesia

Marshall 
Islands

Micronesia New 
Caledonia

China Samoa Mongolia Mongolia Niue
Fiji Tuvalu Brunei N Mariana 

Islands
Palau

PNG Republic of 
Korea

Guam Philippines Pitcairn 
Islands

Solomon 
Islands

Singapore Kiribati Tonga Wallis & 
Futuna

Vanuatu Laos Vietnam
New Zealand

Peer reviewed
Prevalence

Peer reviewed Routine

New Zealand data

Andrews J. International Journal of Dermatology. 1979
• 1932: 2% in the general population. 
• 1937: 23% in Maori populations

Lyttle PH. Sexually Transmitted Infections. 1994
• 2% of those presenting to STI clinic had scabies.

Wishart J. Australasian Journal of Dermatology. 1972
• Crusted scabies outbreaks in Christchurch
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National data:
• Fiji 2007

• Only national survey with systematic sampling

• Followed methods of LF survey

• Stratified cluster method – based on LF survey

• All community members invited to participate

Romani 2015 PLOS NTDs

Results
10,787 participants at 75 sites

Prevalence 23.6%; impetigo 19.6%

• Enabled Fiji to progress control strategy policy and 
prioritise further OR.

Romani et al. Lancet Inf Dis 2015
Engelman et al. Lancet, 2019

Prevalence estimates



18/9/19

20

GBD estimates

• Heavy burden of disease 
affecting a vast number of 
people across WPR

• Low burden in Japan, South 
Korea, Singapore, Brunei, 
Australia and New Zealand.

• Modelled data 

Summary: the burden of scabies

• What do we know? 
• Prevalence of scabies varies from sporadic to extremely high
• High to very high burden in several Asian & Pacific populations

• Where are the gaps?
• Only 1 national survey. Most countries no data at all.
• No relevant published data from NZ
• Small surveys of variable quality/age – unlikely to be representative
• Varying methods 
• Variation within countries (and over time)
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2017

What should we do to start to fill these gaps?

Can we use just routinely collected data?
Fiji
• Routine Ministry data: 16 cases of scabies in July 2017.
• GBD data: Incidence 4.5% annual

• Several prevalence surveys
• Prevalence 15 – 38%

Tuvalu
• Routine data: 48 cases scabies over 3 years
• Prevalence survey: 12.2% of school-children
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• Easy to use diagnostic tools

• Balance accuracy with feasibility at scale

• Validate and refine over time

• Different approaches for different needs
• mapping vs monitoring vs post-intervention surveillance

• Integration possible with aligned protocols

What can we learn from other NTDs?

Baker, Lancet, 2010;, Cantey, Int Health, 2018; WHO documents

Lymphatic filariasis
Onchocerciasis

Trachoma
Schistosomiasis

STH

What diagnostic methods should we use to further 
define the scabies burden?

How can/should we diagnose scabies…
A. In prevalence survey in Auckland? 

Kiribati?
B. In rapid mapping to decide whether to 

implement MDA in Uganda?
C. For a trial of new therapeutics?
D. Clinical care at Starship?
E. Clinical care in Maningrida?
F. Suspected outbreak in Christchurch 

nursing home?

FACTORS:
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What methods can be used to diagnose scabies?

A. Microscopy

B. Magnification and visualisation (non-invasive)

C. Clinical

D. Other tests in development / proposed
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• Diagnostic methods often completely unstated or poorly defined 

• Of those that did describe diagnostic process:
• Highly variable – no predominant approach
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National/regional guidelines

2018 IACS Criteria for Diagnosis of scabies

• Iterative, consensus (Delphi) study
• Panel participants (n=34)
• Highly experienced clinicians; range of 

clinical settings; all continents. 

• Four rounds of anonymous surveys.
• Rounds 1 and 2 - generation and 

ranking a long list of possible features.
• Rounds 3 and 4 - development and 

refinement of draft criteria.

Engelman et al. PLOS NTDs. 2018.
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2018 IACS Criteria for Diagnosis of scabies

Structure of Criteria

A. Confirmed scabies
• Test
• Direct visualization

B. Clinical scabies
• Highly specific clinical signs
• Specific skin signs + history features

C. Suspected scabies
• Less specific skin signs + history features

Sensitivity

Specificity
Trials
High income
Hospitals and clinics
Experts

?
Surveys
Low income
Field
Non experts
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LEVEL A: CONFIRMED SCABIES

Courtesy Guiseppe Micali

IS IT SCABIES?
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A1. Microscopy

• Obtain skin sample
• Scraping of suspected burrow / papule – scalpel blade
• Direct needle/tweezer extraction

• Mount on KOH 10-20% for 2-5 minutes on glass slide 
• Alt:  mineral oil

• Biopsy
• Transparent adhesive tape –directly placed on slide

• Dermoscopy / “ink test” can help to delineate suspected burrow*

A1: Microscopy

• Examine under light 
microscope 
• mites (adult /immature) 
• eggs
• faecal pellets (scybala)*
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A2/3. Visualisation for scabies diagnosis

• A2: High magnification
• Video-dermatoscope (up to 1000x)
• Video-microscope
• Reflective confocal microscopy

• A3: Low magnification – dermoscopy
• Up to 10X

Courtesy Guiseppe Micali
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In-vivo reflectance confocal microscopy (RCM) 

• Horizontal scans of the skin at various depths
• Visualization of epidermis and superficial 

dermis at cellular resolution.
• detailed identification of burrow, mites, eggs, 

and faecal material. 
• in vivo visualization of the parasite’s 

peristalsis (indicator of viability). 

• Time consuming
• Very high cost
• Only available in few specialist centres

X150 X150

X150

Courtesy Guiseppe Micali
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X10 Courtesy Giuseppe Micali

Handheld microscope

10 - 30 - 90x magnification

TMID 2018
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LEVEL B: CLINICAL SCABIES

LEVEL C: SUSPECTED SCABIES

Scabies presents with variety of lesion types, appearances and 
number – challenge for clinical diagnosis

History features

• Itch

• Positive Contact History

Defining and reliably assessing these in field setting can be challenging
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Examination features – highly specific

• B1: Burrows

• Rarely seen in tropical 
Australia / Pacific

• B2: Male genital lesions

Mittal 2013

Examination features – common but not specific

• “Typical lesions”

• Different pattern for infants <2 years
• Different pattern for elderly/bedbound
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Examination features – common but not specific

Examination features – common but not specific
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Atypical scabies

• Crusted scabies

• Bullous scabies

• Scabies 
• in elderly
• those with dementia
• immunosuppressed persons

Difficult, specialised diagnoses

Ongoing work
• Publication of detailed IACS criteria: late 2019

• Scabies Media Library – images, videos*
(Daniel.Engelman@rch.org.au) 

• Standardised training package

• Validation
• Range of settings - Geographic / prevalence 
• Examiner cadre + experience 

• Refinement

mailto:Daniel.Engelman@rch.org.au
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Refinements to training & 
implementation
• Simplified data form / training
• Improved definitions (typical lesions) from 

Delphi study
• Focus on mild cases
• Post-training assessments / hurdles
• Tablet-based data collection
• Improved visual reference sheets

• Collection of impetigo data

Studies in progress / planned

2018 – Solomon Islands
2018 – Western Australia
2018 – Samoa

2019 – Timor Leste
2019 – Solomon Islands 
2019 – Fiji

2020 – Indonesia 
2020 – Northern Territory
2020 – India

Osti, PLOS NTDs 2019
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73

Mapping and surveillance

• Romani, Lancet ID, 2015; www.trachomaatlas.org

PUBLIC HEALTH 
MANAGEMENT

EPIDEMIOLOGY & 
BURDEN

IMPROVED 
DIAGNOSIS

INDIVIDUAL 
MANAGEMENT
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Individual management
Community awareness
Health seeking
Clinician awareness, training, diagnosis
Availability of topical treatments – permethrin 5%
UHC (WHO package of care)

Treat ALL household contacts

Consider oral ivermectin

Identify + manage crusted scabies

Failure to reduce burden in highly-endemic areas

PUBLIC HEALTH 
MANAGEMENT

EPIDEMIOLOGY & 
BURDEN

IMPROVED 
DIAGNOSIS

INDIVIDUAL 
MANAGEMENT
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Intensified case management vs MDA

Increase awareness to increase presentations for care

Improve clinical care of cases when people present

Better supply and access to medicines

Then… consider mass drug administration

Courtesy Therese Kearns & Sophie La Vincente

Challenges with topical treatment 
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La Vincente et al.  PLoS NTD 2009

Index cases Household 
contacts of cases

Did not use treatment

Used treatment

100%

50%

82%

35%
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Lymphatic filariasis Ivermectin / Albendazole / DEC

Soil transmitted helminths (3) Albendazole / Mebendazole

Onchocerciasis Ivermectin

Trachoma Azithromycin

Schistosomiasis Praziquantel
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Permethrin +++ 
IVM ++/+++ Courtesy: Olivier Chosidow

Adapted from Currie BJ  et al, NEJM 2010

Permethrin +

IVM -

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Baseline 12 months 24 months 36 months

MDA is effective 
for scabies

Lawrence Bull WHO 2005
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PLOS NTDs 2015

338 residents examined 
(69% of population)

1 case of scabies

Impetigo 8.8%
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MDA 
permethrin
n=532

MDA 
ivermectin
n=716

Standard of care
n=803
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24 months

15.4%   

13.4%     

3.7%     

Scabies: 24 months after intervention

Romani et al, NEJM, 2019
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24.6%
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Impetigo: 24 months after intervention

Romani et al, NEJM, 2019
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Scaling up + Integration

Romani et al, Lancet GH 2018
Romani et al, Lancet ID 2019

Ministry of Health, Solomon Islands
The Kirby Institute, UNSW, Sydney, Australia
The Murdoch Childrens Research Institute, Melbourne, 
Australia
London School of Hygiene and Tropical Medicine

Choiseul population 26,372 (census 2009)
• 26,188 enrolled (99.3%)

98.2% received treatment for trachoma 

98.6% received treatment for scabies

Adverse events: 2.6 – 4.3% 
No serious adverse events
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18.7%

2.1%

AIM: scabies reduction

Relative reduction
↓ 89%
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24.8%

6.1%

Relative reduction

↓ 75%

AIM: impetigo reduction

Strong evidence that IVM based 
MDA a highly effective control 
strategy in island settings for:
• Scabies
• Impetigo

• Severe complications?
• Bigger  / mobile populations?
• Integration / co-administration?
• Safety in younger children?
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CURRENT STUDIES

STUDY 1 – “BIG SHIFT” - Fiji

Does MDA for scabies result in control of serious bacterial complications? 

Population – 140,000

Hospital + clinic surveillance
• Skin/soft tissue infections
• Invasive disease
• ARF, PSGN

Safety
Coverage + feasibility
Cost-effectiveness
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STUDY 2 – “RISE” – Solomon Islands

Is one dose of ivermectin sufficiently effective as MDA Strategy?

1 dose IVM vs 2 doses IVM MDA
Non-inferiority
Cluster-randomized
20 villages
~5000 participants

Prevalence scabies 12months
• Impetigo
• 24months
• Clinic presentations
• Safety

STUDY 3 – “FIT” (integration) - Fiji
2-drug (DEC and Albendazole) vs 
3-drug (Ivermectin, DEC and Albendazole) for Lymphatic Filariasis
AND impact on scabies
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STUDY 4: “ITCH” 
Ivermectin Therapy in young Children

ADVOCACY
ENGAGEMENT

FUNDING

(Part 2)



18/9/19

51

Background and Rationale
2011-12 IACS formed; First meeting

Development of aims and viewpoint “toward control”

2013-16 National/international meetings, MOH engagement

Growth and visibility, advocacy

2016-17 Development of dossier for WHO NTD STAG

2017 Scabies and other ectoparasites added to WHO NTD list
Regular engagement with medical officer for scabies 

2017-18 WHO meetings/guide on “skin-NTDs”
WHO WPRO NTD consultation and meetings
Scabies discussed NTD M+E meeting
Multiple requests from national MOH for control 
recommendations

2019

WHO Informal Consultation on a Framework for Scabies Control

World Health Organization, Western Pacific Region Headquarters, Manila, Philippines.
19th - 21st February 2019
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Macquarie Award
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WHO 2030 Roadmap

Future Directions
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107

New treatments - Moxidectin

• Bernigaud, PLOS NTDs, 2016. 

108

Integration
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