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Clinical lymphatic filariasis (LF) is a debilitating, disfiguring medical condition with severe psychosocial conse-
quences for patients and their families. Addressing these patients’ medical needs is a major component of the
global programme to eliminate lymphatic filariasis (GPELF). In the 20 y of providing a minimal package of care
many thousands of surgical operations to correct LF hydrocoeles been performed and national programmes in
>90% of LF endemic countries have received the training needed to care for their patients. The creation of edu-
cational materials detailing appropriate patient care, together with increased funding, have been key catalysts
in increasing awareness of clinical LF in recent years. Nevertheless, the implementation of care for these patients
has often faced challenges that have led to delays in fully implementing the patient care component of GPELF;
these include locating these often stigmatised individuals, maintaining provision of the necessary consumables
(e.g. soaps and creams) and maintaining programme support within already overstretched national LF teams.
As the LF global programmemoves to achieve success by 2030 it will be vital to continue to focus efforts on the
care and rehabilitation of those suffering from lymphoedema and hydrocoeles, learning from the experiences
of the past 20 y.
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Introduction
The clinical images of lymphatic filariasis—grossly swollen legs
(Figure 1) and enlarged male genitals—have been well known
across the world for many years. Prior to the establishment of
the global programme to eliminate lymphatic filariasis (GPELF) in
2000, the general understanding of this condition, and its effects
on patients and their families, remained largely one of rumour
rather than fact. Only a relatively few dedicated care centres and
investigators around the world were focused on this disease, cov-
ering clinical and chemotherapeutic aspects in India,1 Haiti2,3 and
Sri Lanka,4 surgery in Ghana5 and Brazil,6 as well as studies of its
immunology, entomology, chemotherapy and pathology in the
UK7 and the USA.8–10 Little was known about the disease in large
endemic areas of the world, notably those in Africa.
Although global infection prevalence is now relatively well

understood, the actual numbers of people suffering from this
condition across the world remains difficult to estimate; it was
estimated that when the GPELF started in 2000 there were 17.7
million lymphoedema (LE) cases and 29.9 million hydrocoele
cases,11 but this is probably an understandable underestimation.
A key factor here is that a majority of those infected do not

present with the classic clinical features and appear to be able
to carry the parasite without any apparent adverse effects; it is
known, however, that subclinical changes are present in many
(and maybe all) infected people.1 Factors that contribute to the
difficulty in assessing LF patient numbers include the varied
methodologies used to make these estimates, the fact that
endemic areas are often rural, isolated and medically under-
served, compounded by the frequent reluctance of patients
to be identified. Clinical case numbers in endemic populations
have often been estimated,11 albeit crudely, to be approximately
2–6% of an endemic community, and in bancroftian filariasis
areas it is common to find twice as many hydrocoele cases as
lymphoedema cases. However, it is now clear that this proportion
varies considerably with the level of endemicity, the methodol-
ogy used to access these cases and, importantly, the infecting
filarial species, because Wuchereria bancrofti induces clinically
evident hydrocoeles whereas Brugia species do not.12
Themajor approach to treating LF-induced lymphoedema pa-

tients has been, and remains, hygiene care of the affected skin
(i.e. careful regular washing) and limb care (i.e. physiotherapy);
secondary infections are an important contributor to the ongo-
ing condition. Correction of hydrocoeles requires a comparatively
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Table 1. The minimum package of care (MPC) recommendation with the WHO for every person with lymphoedema and/or hydrocoele*

Component* Notes

i. MDA or individual treatment to destroy any remaining
adult parasites and microfilaria

Provision of ivermectin or diethylcarbamazine and
albendazole

ii. Surgery for hydrocoele (inW. bancrofti endemic areas) Surgeries often carried out in camps, in regular
hospital settings; important to include in the
national health system.

iii. Treatment for episodes of adenolymphangitis (ADL) Provision of supportive treatments (e.g.
antihistamines, antipyretics)

iv. Management of lymphoedema to prevent both
progression of disease and episodes of ADL

Regular skin and foot hygiene procedures (e.g. regular
washing, wound care), basic physiotherapy

*https://www.who.int/lymphatic_filariasis/managing-morbidity/en/.

Figure 1.A Tanzanian villager affectedwith bilateral lymphoedemaas the
result of being infected with Wuchereria bancrofti.

standard surgical intervention in most cases, although many of
these patients are unwilling to undergo, or able to afford, these
operations; medical services in many endemic communities do
not prioritise such elective surgeries.13

The global LF patient care programme
In 1997, the WHO approved GPELF as a public health issue.14,15
Three specific patient care activities must be included in a

country’s final dossier report: first, knowing the disease burden,
second, providing access to a minimum package of care (MPC;
Table 1) and, third, ensuring that this MPC is of adequate quality
and that it is sustainable. An additional component for success is
the provision of continuing care after GPELF ends for those who
need long-termmedical support (Table 2); the major emphasis is
on including care for LF patients in a country’s national primary
health system activities as part of a move towards universal
healthcare (UHC). Major progress has been made in breaking
transmission through mass drug administration (MDA), however,
the provision of accessible essential care to those with clinical
disease (officially known as morbidity management and disabil-
ity prevention [MMDP]) still requires attention in many endemic
countries. An important target for countries is to achieve 100%
geographic coverage of availability of MPC. It should be noted
that 100% coverage in this context is often defined as coverage
of all LF endemic areas; however, the definition should include
the whole country as LF clinical cases are often present in ar-
eas where MDA is not being carried out, including major urban
areas.
A major purpose behind the need to acquire patient num-

bers and locations, other than for statistical identification and
advocacy, is to identify where the necessary medical services
should be placed so as to enable these individuals to gain
access to essential care (e.g. adequate oversight from health
workers trained in treating LE, local hydrocoelectomy surgery
camps).16,17 New approaches have been used to obtain the bur-
den of LF patients including digital methods18,19 and the use of
local clinics; in general, it has been found that in many coun-
tries an essential route to locating patients is via local health
workers.17,20
The importance of clear messaging about the infection and

availability of MMDP is central to successfully implementing care
for those in need. Information that advises patients on the cause
of their condition, the availability of help, clear instructions on
how to carry out self-care and how to access surgery are vital
to success. Communication with the endemic community as a
whole is also essential; the visible provision of care to a commu-
nity’s patients is known to enhance the overall coverage ofMDA.19
Better understanding of the condition and its causes helps to re-
duce the stigma that virtually all patients experience. LF patient
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Table 2. Essential requirements for national success in GPELF

Component Approach Outcome

i. Knowing the burden of LF patients Using different means Defining optimal locations for LF care
activities/services

ii. Providing access and availability of basic
lymphoedema and hydrocoele care

Training of providers and patients Self-care for LE patients

Supply of needed resources (e.g.
guidelines, assessment tools)

Hydrocoelectomy camps

Appropriate supportive supervision and
oversight

Increased MDA coverage

Advocacy in endemic areas
iii. Ensuring the basic care is appropriate

quality
Appropriate instruction and oversight Clinical improvements in lymphoedema

Assessment of quality of the care being
provided (essential for validation)

Successful surgeries

iv. Ensuring long-term provision of care Integrate with main national health
services (e.g. in the primary
healthcare system)

Provision of care for patients with
persistent clinical changes

Identifies lymphoedema care and
hydrocoelectomy surgery as
important components of UHC

care groups have been used successfully to assist lymphoedema
patients in maintaining their treatment and to provide themwith
support from others who are similarly affected.21
For hydrocoeles, most national programmes in W. bancrofti

endemic areas have found that providing surgery for hydrocoele
repair, often as collective surgical events in surgical camps, has
been an easier form of LF patient care to provide due to the
shorter duration of implementation compared with than needed
for LE care; a surgical intervention (i.e. the number of surgeries
carried out) is also a more distinct quantitative indicator for pro-
gramme reporting purposes. Surgical camps are extremely use-
ful for reducing a backlog of cases but they are also important for
countries to build local capacity to ensure that surgical services
are available locally for future cases. The importance of carrying
out these surgeries with appropriate presurgery and postsurgery
procedures and operative practice has been emphasised by the
WHO.22
For lymphoedema, the use of the MPC has been shown to be

an important step in improving LF lymphoedema.23,24 However,
the issue of sustainability of care for those who have extensive
limb changes and additional medical complications such as di-
abetes, hypertension and/or obesity remains an important con-
sideration for national programmes.20,24 These cases are likely to
need long-term care that eventually will regular national health
service support. Thus it is vital that LF programmes move to inte-
grate with regular government-provided services.16
The challenge that LF programmes usually face in implement-

ing their MMDP can be summarised as: Providing sustainable care
to stigmatised individuals, often living in low-income settings and
frequently distant from medical services, for an often misunder-
stood, non-life threatening, chronic clinical condition. Many of the
specific challenges are listed in Table 3. One reason why some

national programmes have been more successful is that they
have managed to adequately inform communities and LF pa-
tients that, in addition to MDA, a MPC will also be provided for
those affected.19,20 However, inmany cases, countries are unable
to provide these community medical services.

Achievements to date
Key strategic factors in the successes achieved to date in pro-
viding MPC within GPELF have been (1) the availability of simple
and effective strategies to medically manage LF lymphoedema
and hydrocoeles, and (2) a definition of achievable, practical re-
quirements (Table 2) for national success in achieving valida-
tion of the elimination of LF as a public health problem. These
strategies have been shown to be cost-effective25 and achievable
by countries, and indeed now over 18 countries have achieved
the validation of elimination which required implementation of
MMDP. The impact of the use of the MPC on lymphoedema pa-
tients has been personally dramatic to those affected20,24 and
has, for example, reduced the incidence and severity of the de-
bilitating acute attacks in the majority of patients, thus improv-
ing their quality of life and well-being significantly. Many cases
of lymphoedema, especially those of lower grades of severity,
have also seen significant reductions in their lymphoedematous
condition.
Arguably, the most noticeable impact the MMDP activities

have upon the disease is in the large number of hydrocoelec-
tomy cases that have successfully been treated in W. bancrofti
endemic areas and that these operations have been carried
out under standard quality guidelines.22,26 Many thousands
of hydrocoelectomies have now taken place as part of GPELF,
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Table 3. Major challenges facing national programmes in developing and sustaining their lymphatic filariasis MMDP activities

Issue Factors Notes

Locating patients LF patients are often reluctant to be identified Important to provide community-wide
information about the clinical care available
for LF patients

Estimating the number of LF
cases

Diagnosis depends on only clinical signs and
symptoms that are limited in specificity

There is currently no confirmatory laboratory
test for LF clinical disease

Sustainable supply of needed
materials

LF patients often cannot afford the material of
access (e.g. antifungal creams)

Requires continuing donations from external
agencies

Funding for MMDP activities Variable international funding for specific
MMDP activities

Important to maintain advocacy and positive
results to funding agencies and the wider
community

Management issues LF programmes often focus on MDA rather
than MMDP

Important to explain the need for MMDP to
national programmes

The need for sustained MMDP Overworked NTD programmes Must be addressed during LF programme
planning

Patient access to care facilities Transport difficulties and distances from
healthcare centres

Important to train local healthcare workers to
support patients

Achieving 100% geographic
coverage with MPC

This is major challenge for many countries and
requires special attention as programmes
move to UHC

Many countries have only managed to
implement MMDP activities in small
demonstration projects rather than at scale
over an extended period of time

Table 4. Major global achievements in the MMDP component of GPELF

Activity/event Examples

Has highlighted the needs of LF patients globally Seen in survey outcomes in many endemic countries
Extensive production and release of MMDP informational,
training and advocacy material

WHO tool kit for MMDP, development of surgical practice
dummies for hydrocoelectomy

Training sessions held throughout most of the endemic
regions

Regional and country-focused sessions by WHO/ESPEN
and NTD/LF support centres

Increase in international group discussion forums DMDI cross-cutting committee of the NNN organisation
Major increase in hydrocoelectomy operations Training sessions and surgery camps in many countries
Major increase in self-care by lymphoedema patients Seen in countries with strong MMDP programmes (e.g.

Bangladesh, Brazil, India)
Increase in research into holistic approaches to MMDP Widening of care and rehabilitation issues for LF (e.g.

mental health, re-employment support, dermal care)
Major increase in publications related to LF MMDP Doubling of LF-related publications in the last 10 y
Integration with other NTD conditions Podoconiosis and LF studies in Ethiopia; leprosy and LF

training in Nepal

although, due to inadequate reporting, the exact number per-
formed remains hard to retrieve. Studies have also shown the
positive personal impact these surgeries have had on patients
and underscore the fact that this is a widely appreciated and
important component of MMDP activities27 (Table 3). National
programmes in >90% of LF endemic countries have received
training in caring for lymphoedema patients and many countries
have successfully implemented pilot lymphoedema programmes
in limited areas; however, the ultimate goal of 100% geographic

coverage in the provision of MMDP in all endemic countries
has still to be achieved. Importantly, a growing number of
countries have expanded or established national centres for LF
patient care, training and investigation, for example, in Kerala
(India), Leogane (Haiti), Bamako (Mali), Kumasi (Ghana), Recife
(Brazil), Dar es Salaam (Tanzania) and Dhaka (Bangladesh);
these centres provide a highly useful experience for these
countries as they develop their expanded national MMDP
activities.
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Table 5. Major needs for reaching 2030 successfully with lymphatic filariasis MMDP activities

Specific goal Activities and issues Advantage

Achieve the WHO dossier
requirements

Increase national activities in MMDP in many
countries

Is required for a country’s eventual success in LF
elimination validation

Reach 100% geographic
coverage with MMDP

Increase national activities in MMDP A dossier requirement

Improved data collection related
to MMDP

Data recording Improved reporting and availability of data for
advocacy and dossier completion

Ensuring adequate medical care
for chronic and serious LE
patients

Better triage for the clinically difficult cases Addresses UHC and sustainable development
goals issues

Increase funding for MMDP Advocacy and clear presentation of the successes Addresses an important gap in programme needs
Empowerment of community
healthcare providers through
training and support

Increase the range of activities where HW can
assist

Strengthens the health system

Continue focus on
hydrocoelectomy campaigns

Reducing the final cases of hydrocoele Achieves a successful dossier

Increased advocacy for the
success of MMDP

Awareness by the community of the availability of
medical care

Improved MMDP coverage

Continue to investigate ways to
improve LE care

Research into new systemic and topical agents Improved care

Increase availability of needed
supplies

Supply ADL drugs, soaps and creams, ensure a
clean water supply

Improve care for all affected LF patients

Accurate figures as to the
numbers of LF patients
receiving form GPELF

Improve reporting of MMDP activities by countries Important to demonstrate the success of the
programme through data related to patient care

An important advance in the care of LF hydrocoele patients is
recognition by the World Bank’s disease control priorities of hy-
drocoelectomy as one of the 28 essential surgeries that should
be made available in primary health facilities.26 Another positive
move in recent years has come through interactions between LF
clinicians and researchers with their counterparts from other en-
demic disease. The field training of leprosy care workers so that
they are also able to provide care for LF patients in their villages
has also been successful,28 and similarly with podoconiosis lym-
phoedema programmes and LF teams in Ethiopia.29 The partic-
ipation of LF in international discussions with other neglected
tropical disease skin disease care providers has been mutually
beneficial to those involved and has helped maintain a high pro-
file for LF MMDP. An additional important success in recent years
has been the increase in funding frommajor donors for MMDP ac-
tivities, for example, funding for LF surgery from Norway (health
and development international), as well as for programmatic
development of surgeries and lymphoedema care from the UK
(department of international development) and the USA (United
States Agency for international development and the END Fund).
Research into various aspects of LF care has increased and the

number of papers focusing on LF patient care in the last 10 y is
double the total published in the previous decade. Areas of cur-
rent research focus include studies of new antibiotic approaches:
for example, doxycycline is being considered for its potential to
reduce lymphoedema30,31; this multicentre trial is using new dig-
ital technology for assessing the size of lymphoedema.32 Other

studies underway range from the use of thermography to moni-
tor acute filarial attacks to understanding and treating the men-
tal health needs of patients.33

Reaching success by 2030
The experiences of the past 20 y have shown that there are clearly
some issues still to be addressed if the goal of GPELF completion
by 2030 is to be achieved (Table 5). Other than the obvious—the
provision of adequate funding and continuing advocacy at na-
tional ministerial level and also with donors concerning the ne-
cessity of MMDP for GPELF success—arguably one of the most
important actions is to ensure that the implementors of national
programmes understand how to carry out the required MMDP
activities. This has become more necessary as countries move
closer to being successful in breaking the transmission of infec-
tion. In parallel, there is a need now more than ever to increase
international support for LF MMDP activities. To reach success by
2030 it will be important to focus support upon those countries
that are having difficulty in implementing MMDP programmes
and to specifically assist them with the more complicated of the
two care activities, namely, support for those suffering from lym-
phoedema. Many hydrocoele cases still occur in bancroftian filar-
iasis areas and this must also be attended to if GPELF is to even-
tually achieve an adequately high level of success.
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Many of the issues that, if addressed, will aid the MMDP com-
ponent of GPELF to reach success by 2030 are listed in Table 5.
Among themost important of these are the need (1) to assist en-
demic countries to reach full countrywide provision of MPC, and
(2) to integrate care for patients into national health services, es-
pecially for those who need long-term (indeed life-long) care. It
is also important to recognise how MMDP for LF is closely aligned
with many other current global health initiatives such as global
surgery, and WASH (WAter, Sanitation and Hygiene) and UHC;
these global links can be used to enhance the progress to suc-
cess with GPELF.
Although not specifically included in the GPELF dossier require-

ments, it will also be important to continue to improve the menu
of care, and importantly the support for rehabilitation provided
to LF patients. Important advances are likely to come as investi-
gators explore mental health33 and social aspects, develop new
skin care therapies and gain a better understanding of the role
of systemic agents such as antibiotics.31 More versatile ways of
assessing the success and impact of MMDP activities, including
direct assessment of clinical and well-being improvements in pa-
tients, will also most likely provide benefit to the overall success
of GPELF. One specific area that is a challenge, and which will be-
come a greater challenge in the final stages of GPELF, is the provi-
sion of appropriate (usually long-term) care for themost affected
and debilitated LF patients and the most serious lymphoedema
cases, many of whom have comorbidities. These patients are al-
ways seen by the public as representing the dominant ‘image of
disease’ and thus it is important to actively provide them with
care and not neglect them.
Implementing a national programme to provide care for a

condition that is not commonly considered to be an acute or life-
threatening presents a challenge in terms of financial costs and
utilisation of medical staff. Ensuring support at ministerial level
for the overall goal of 100% geographic coverage of endemic
countries with LF MMDP services is essential for programmatic
success.

Conclusion
The GPELF has brought clinical filariasis into amuch clearer global
focus and, although there is still much to be learned, major steps
in our understanding of the physical, psychosocial and economic
burden of LF have been achieved since it began. Increased efforts
to provide both hydrocoele surgeries and lymphoedema/acute fi-
larial attack treatments over the next decade are needed to en-
sure that current successes continue and, importantly, to ensure
that both existing LF patients and any de novo cases are provided
with continual quality care for as long as necessary.
Finally, it is key to emphasise that although the breaking of

transmission of infection is a tremendous achievement for each
endemic country, it is vitally important not to let this most laud-
able of epidemiological goals overshadow other aspects of MMDP
in GPELF. The complete success of the programme involves both
elements of the plan. A central reason for the original establish-
ment of GPELF was the existence of LF patients, thus ultimate
programmatic success can be defined as the absence of any
new LF patients and the improved well-being of the remaining
patients.

Authors’ contributions: The text was written and reviewed by both
(CM and SM) authors.

Acknowledgements: We would like to recognise the extraordinary ef-
forts of the LF programme teams in the endemic countries that have led
to the achievements described in this article. We would also like to thank
Dr. Louise Kelly-Hope for her most useful expertise and advice given to us
in preparing the paper.

Funding: The publication of the papers within this supplement were sup-
ported by MSD, GSK and Eisai through the Mectizan Donation Program
(MDP) and the Global Alliance for LF Elimination (GAELF).

Competing interests: None

Ethical approval: None

Data availability: The data provided in this manuscript can all be found
in the published literature.

References
1 Shenoy RK, Suma TK, Kumaraswami V, et al. Antifilarial drugs, in the
doses employed in mass drug administrations by the Global Pro-
gramme to Eliminate Lymphatic Filariasis, reverse lymphatic pathol-
ogy in children with Brugia malayi infection. Ann Trop Med Parasitol.
2009;103:235–47.

2 Addiss DG, Louis-Charles J, Roberts J, et al. Feasibility and effective-
ness of basic lymphedema management in Leogane, Haiti, an area
endemic for bancroftian filariasis. PLoS Negl Trop Dis. 2010;4(4):e668.

3 Lammie PJ, Eberhard ML, Addiss DG, et al. Translating research into
reality: Elimination of lymphatic filariasis from Haiti. Am J Trop Med
Hyg. 2017;97(Suppl 4):71–5.

4 Ismail MM, Jayakody RL, Weil GJ, et al. Efficacy of single dose combi-
nations of albendazole, ivermectin and diethylcarbamazine for the
treatment of bancroftian filariasis. Trans Royal Soc Trop Med Hyg.
1998;92:94–7.

5 Mante SD, Seim AR. West African Lymphatic Morbidity Project
- Surgical Handbook (2nd Edition), Health Development Interna-
tional, Norway, 2007. https://hdi.no/wp-content/uploads/2018/03/
lymphatic-filariasis-guide.pdf.

6 Dreyer G, Santos A, Norøes J, et al. Ultrasonographic detection of liv-
ing adult Wuchereria bancrofti using a 3.5-MHz transducer. Am J Trop
Med Hyg. 1998;59:399–403.

7 Grenfell B, Michael E, DenhamDA. Amodel for the dynamics of human
lymphatic filariasis. Parasitol Today. 1991;7(11):318–23.

8 Ottesen EA. Immunological aspects of lymphatic filariasis
and onchocerciasis in man. Trans Royal Soc Trop Med Hyg.
1984;78(Supplement):9–18.

9 Chandrashekar R, Curtis KC, Ramzy RM, et al.Molecular cloning of Bru-
gia malayi antigens for diagnosis of lymphatic filariasis. Mol Biochem
Parasitol. 1994;64:261–71.

10 Piessens WF, Mackenzie CD. Immunology of lymphatic filariasis and
onchocerciasis. In Immunology of Parasitic Infections (2nd ed), Chap-
ter 18, 622–53. Cohen S, Warren KS (eds). Oxford, UK: Blackwell Sci-
entific Publications, 1982.

11 Ramaiah KD, Ottesen EA. Progress and impact of 13 years of the
global programme to eliminate lymphatic filariasis on reducing the
burden of filarial disease. PLoS Negl Trop Dis. 2014;8(11):e3319.

S53 of S54

https://hdi.no/wp-content/uploads/2018/03/lymphatic-filariasis-guide.pdf


C. D. Mackenzie and S. Mante

12 Kumaraswami V. The clinical manifestations of lymphatic filariasis.
In Lymphatic filariasis, 103–26. Nutman Thomas B (ed). London, UK:
Imperial College Press, 2000.

13 Debas HT, Gosselin R, McCord C, et al. Surgery. In Disease Control Pri-
orities in Developing Countries (2nd edition), Chapter 67. Jamison DT,
Breman JG, Measham AR, et al. (eds). The International Bank for Re-
construction and Development/TheWorld Bank; New York, NY: Oxford
University Press, 2006.

14 World Health Organization. Global Programme to Eliminate Lym-
phatic Filariasis, 2020. https://www.who.int/lymphatic_filariasis/
elimination-programme/en/ (accessed 13 October 2020).

15 World Health Organisation. Lymphatic filariasis: managing morbid-
ity and preventing disability. An aide-mémoire for national pro-
grammes managers. Ichimori K. (ed), World Health Organiza-
tion: Geneva, Switzerland, 2013. https://www.who.int/neglected_
diseases/resources/9789241505291/en/.

16 Karim MJ, Haq R, Mableson HE, et al. Developing the first national
database andmap of lymphatic filariasis clinical cases in Bangladesh:
Another step closer to the elimination goals. PLoS Negl Trop Dis.
2019;13(7):e0007542.

17 Malecela MN, Mwingira U, Mwakitalu ME, et al. The sharp end — ex-
periences from the Tanzanian programme for the elimination of lym-
phatic filariasis: notes from the end of the road. Ann Trop Med Para
2009;103(Suppl 1):S53–7.

18 Stanton M, Molineux A, Mackenzie C, et al. Mobile technology for
empowering health workers in underserved communities: New ap-
proaches to facilitate the elimination of neglected tropical diseases.
JMIR Public Health Surveill. 2016;2(1):e2.

19 Mwingira U, Chikawe M, Mandara WL, et al. Lymphatic filariasis pa-
tient identification in a large urban area of Tanzania: An applica-
tion of a community-led mHealth system. PLOS NTD. 2017;11(7):
e0005748.

20 Mackenzie CD, Lazarus WM, Mwakitalu ME, et al. Lymphatic filariasis:
patients and the global elimination programme. Ann Trop Med Para.
2009;103(Suppl 1):S41–51.

21 Dreyer G, Addis D, Dreyer P, et al. Basic Lymphoedema Management.
Treatment and Prevention of Problems Associated with Lymphatic Fi-
lariasis. NH, USA: Hollis, 2002.

22 World Health Organisation. Surgical Approaches to the Urogenital
Manifestations of Lymphatic Filariasis. Report from an informal con-
sultation among experts. King Johnson (eds). World Health Organiza-

tion: Geneva, Switzerland, 2019. https://www.who.int/publications/i/
item/WHO-CDS-NTD-PCT-2019.04.

23 Freeman MC, Addiss DG. The effect of hygiene-based lym-
phedema management in lymphatic filariasis-endemic areas: a
systematic review and meta-analysis. PLoS Negl Trop Dis. 2015;9:
e0004171.

24 Douglass J, Graves P, Gordon S. Self-care for management of sec-
ondary lymphedema: A systematic review. PLoS Negl Trop Dis.
2016;10(6):e0004740.

25 Stillwaggon IE, Sawers L, Rout J, et al. Economic costs and benefits
of a community-based lymphedemamanagement program for lym-
phatic filariasis in Odisha state. Am J Trop Med Hyg. 2016;95(4):877–
84.

26 Debas HT, Donkor P, Atul G, et al. Disease Control Priorities (third edi-
tion). Volume 1, Essential Surgery. Washington, DC: World Bank,
2015.

27 Betts H, Martindale S, Chiphwanya J, et al. Significant improvement
in quality of life following surgery for hydrocoele caused by lym-
phatic filariasis in Malawi: a prospective cohort study. PLoS NTD.
2020;14(5):e0008314.

28 Pryce J, Mableson H, Choudhary R, et al. Assessing the feasibil-
ity of integration of self-care for filarial lymphoedema into exist-
ing community leprosy self-help groups in Nepal. BMC Public Health.
2018;18:201.

29 Kebede B, Martindale S, Mengistu B, et al. Integrated morbidity map-
ping of lymphatic filariasis and podoconiosis cases in 20 co-endemic
districts of Ethiopia. PLOS Negl Trop Dis. 2018;12(7):e0006491.

30 Mand S, Debrah AY, Klarmann U, et al. Doxycycline improves filarial
lymphoedema independent of active filarial infection: a randomized
controlled trial. Clin Infect Dis. 2012;55:612–30.

31 Horton J, Klarmann-Schulz U, Stephens M, et al. The design and
development of a multicentric protocol to investigate the impact
of adjunctive doxycycline on the management of peripheral lym-
phoedema caused by lymphatic filariasis and podoconiosis. Parasit
Vectors. 2020;13(1):155.

32 Yahathugoda C, Weiler MJ, Rao R, et al. Use of a novel portable
three-dimensional scanner to measure limb volume and circum-
ference in patients with filarial lymphedema. Am J Trop Med Hyg.
2017;97(6):1836–42.

33 Ton TG, Mackenzie CD, Molyneux DH. The burden of mental health in
lymphatic filariasis. Infect Dis Poverty. 2015;4:34.

S54 of S54

https://www.who.int/lymphatic_filariasis/elimination-programme/en/
https://www.who.int/neglected_diseases/resources/9789241505291/en/
https://www.who.int/publications/i/item/WHO-CDS-NTD-PCT-2019.04

