
Report of a WHO informal meeting 
on the development of a conceptual 
framework for Tungiasis control 

 
Virtual meeting, 11–13 January 2021





Report of a WHO informal meeting on the  
development of a conceptual framework for 
Tungiasis control
 
Virtual meeting, 11–13 January 2021



Report of a WHO informal meeting on the development of a conceptual framework for tungiasis control: virtual 
meeting, 11-13 January 2021

ISBN 978-92-4-005440-0 (electronic version)
ISBN 978-92-4-005441-7 (print version)

© World Health Organization 2022
Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareA-
like 3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 
Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, pro-
vided the work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion that 
WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If you 
adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If you 
create a translation of this work, you should add the following disclaimer along with the suggested citation: “This 
translation was not created by the World Health Organization (WHO). WHO is not responsible for the content or 
accuracy of this translation. The original English edition shall be the binding and authentic edition”. 
Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation 
rules of the World Intellectual Property Organization (http://www.wipo.int/amc/en/mediation/rules/).
Suggested citation Report of a WHO informal meeting on the development of a conceptual framework for tungias-
is control: virtual meeting, 11-13 January 2021. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 
3.0 IGO.
Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.
Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit re-
quests for commercial use and queries on rights and licensing, see https://www.who.int/copyright. 
Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, 
figures or images, it is your responsibility to determine whether permission is needed for that reuse and to obtain 
permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned 
component in the work rests solely with the user.
General disclaimers. The designations employed and the presentation of the material in this publication do not 
imply the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, 
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and 
dashed lines on maps represent approximate border lines for which there may not yet be full agreement.
The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or 
recommended by WHO in preference to others of a similar nature that are not mentioned. Errors and omissions 
excepted, the names of proprietary products are distinguished by initial capital letters.
All reasonable precautions have been taken by WHO to verify the information contained in this publication. How-
ever, the published material is being distributed without warranty of any kind, either expressed or implied. The 
responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for 
damages arising from its use.

https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo


iii

Contents
Acknowledgements	 iv
Abbreviations and acronyms	 v
Executive summary	 vi
1. 	  Introduction		 1
2. 	 Background		  1
	 2.1 	 Ecology of Tunga penetrans	 1	
	 2.2 	 Epidemiology of tungiasis	 2
		  2.2.1 	 Tungiasis in the African Region	 2
		  2.2.2 	 Tungiasis in the Region of the Americas	 3
	 2.3 	 Tungiasis in the Amerindian population	 4
	 2.4 	 Impact of tungiasis	 4
	 2.5 	 Pathogenesis, morbidity and sequels	 6
	 2.6 	 Diagnosis, staging of disease and rapid assessment methods	 7
	 2.7 	 Prevention in humans	 8
	 2.8 	 Treatment in humans	 9
	 2.9 	 Tungiasis in animals	 10
	 2.10 	 One Health approach: challenges and opportunities	 11
	 2.11 	 Integrated approaches for tungiasis control	 12
		  2.11.1 	 Tungiasis community-based programme in Kilifi	 12
		  2.11.2	 Tungiasis control project in Homa Bay County, Kenya:  
			   description of the setting and strategy	 13
		  2.11.3 	 Tungiasis elimination project in Karamoja, Uganda	 14
		  2.11.4 	 Development of a trap for catching adult sand fleas:  
			   entomological background	 14
3. 	 Conclusions, recommendations and next steps from meeting participants	 15
	 3.1 	 Tungiasis mapping and surveillance	 15
	 3.2 Prevention in humans	 16
	 3.3 Treatment in humans	 17
	 3.4 Opportunities for integrated action	 17
	 3.5 Research priorities	 18
	 3.6 Next steps	 20
Annex 1. Agenda		 25
Annex 2. List of participants	 27



iv

Acknowledgements

The World Health Organization (WHO) is grateful to the participants who attended the virtual WHO 
informal meeting on the development of a conceptual framework for the control of tungiasis on 11–13 
January 2021. The meeting was co-hosted by WHO headquarters and the WHO Regional Office for the 
Americas/Pan American Health Organization (PAHO).
This report was written by Dr Ruth Monyenye Nyangacha, Senior Research Scientist at the Center for 
Traditional Medicine and Drug Research, Kenya Medical Research Institute, Nairobi, Kenya. It was re-
viewed by Professor Dr Hermann Feldmeier, Institute of Microbiology, Infectious Diseases and Immu-
nology, Charité University Medicine, Berlin, Germany.



v

Abbreviations and acronyms

DLQI	 dermatological life quality index 
Il-1β		 interleukin-1 beta
IL-4		 interleukin-4
KMnO4	 potassium permanganate 
NTD	 neglected tropical disease
PAHO	 Pan American Health Organization
RCT		 randomized controlled trial 
SSAT	 severity score for acute tungiasis
SSCT	 severity score for chronic tungiasis 
TNF-α	 tumor necrosis factor alpha
WASH	 water, sanitation and hygiene
WHO	 World Health Organization



vi

Executive summary

As a first step towards developing a conceptual framework for the control of tungiasis, the WHO De-
partment of Control of Neglected Tropical Diseases and the PAHO Regional Program of Neglected In-
fectious Diseases convened an informal virtual meeting of experts in tungiasis on 11–13 January 2021. 
Several aspects of the disease and its control were discussed and a number of recommendations were 
made by consensus. The agenda is attached as Annex 1 and the participants are listed in Annex 2.
It was established that the current situation in respect to mapping, surveillance, prevention and treatment 
of tungiasis is desperate compared to that for other diseases. In most countries, data on tungiasis are lack-
ing and underreporting of cases is a major challenge. Currently it is impossible to deduce the prevalence 
of tungiasis from health system records because affected individuals rarely seek treatment from health 
facilities due to stigma, lack of access to health facilities and non-availability of standard treatment for 
the disease. In addition, national tungiasis surveillance systems are lacking in most countries. A single 
modelling approach has been recently undertaken to estimate the suitability of countries and regions for 
tungiasis transmission. However, this model was based on very limited data which were collected from 
confined locations at widely spaced time-points. Hence, the prediction map lacks accuracy. There is an 
urgent need to collect sufficient empirical data in all settings endemic for the disease in order to improve 
mathematical modelling. 
Data on risk factors for tungiasis are limited, and risk factors such as the presence of animal reservoirs 
may vary among settings. Many of the risk factors with a potentially high population attributable fraction 
are intricately associated with severe poverty as well, hence the difficulty for affected communities to 
eliminate the disease at an individual level. The challenges for prevention relate also to the epidemiolog-
ical characteristics of the disease and the biology of the parasite. There is a general lack of knowledge on 
the developmental biology and ecology of the off-host stages of Tunga penetrans. 
Currently, there is no safe and effective treatment available in endemic areas, hence, due to despera-
tion, affected individuals resort to traditional treatments which may cause more harm than good. Use of 
non-sterile sharp objects intensifies the inflammation and increases the risk of bacterial superinfection. 
It is also common in endemic communities to share sharp objects such as safety pins, which exposes 
them to transmission of viral pathogens including HIV and hepatitis B and C viruses. Studies to find suit-
able a treatment for tungiasis have been unsuccessful except for those on dimeticone oils. The test agents 
have shown either no or limited effect on embedded sand fleas or have had serious side-effects. However, 
a mixture of two dimeticones used to treat head lice1 has shown a high efficacy in two randomized trials. 
It has been used in Brazil and Colombia to treat tungiasis with good results in small areas. The product 
is effective and safe, and all efforts should therefore be made to register and distribute it as the best treat-
ment candidate for tungiasis to date.
Tungiasis is a dynamic disease that is affected by diverse factors including the environment, ecology, 
climatic conditions, social determinants and related factors due to poverty such as access to sanitation, 
water and waste management, individual behaviour, animal reservoirs and the parasite life cycle which 
includes off-host stages indoors. In response, a multisectoral approach is needed for sustainable control 
of tungiasis in highly affected communities. The multidisciplinary approach must involve stakehold-
ers from local communities, local administration officials, nongovernmental organizations and political 
leaders as well as professionals such as medical doctors, veterinarians, entomologists, anthropologists, 
civil engineers, specialists in information, education and communication, ecologists and public health 
professionals.

1 NYDA® (registered as medical product) is a mixture of two dimeticone oils with different viscosity and spreadability.
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