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The development of theWorld Health Organization’s Global Programme to Eliminate Lymphatic Filariasis (GPELF)
can be interpreted throughmany different lenses—e.g. one focusing on the health or economic plight of affected
individuals and populations, another tracking the individuals and organizations responsible for building the pro-
gramme or, as in this review, one identifying each of the critical requirements and specific hurdles that need to
be addressed in order to successfully construct the programme. For almost 75 y after the life cycle of LF was first
described, the principal tool for countering it was vector control. Discovery that diethylcarbamazine (and later
ivermectin and albendazole) could effectively treat affected and at-risk populations, along with the availabil-
ity of a simple, field-based diagnostic test to monitor programme progress, provided the essential tools for LF
elimination. Recognition of this potential by the global health community (including theWorld Health Assembly)
led two pharmaceutical companies (GlaxoSmithKline and MSD (Merck & Co. Inc., Kenilworth, NJ, USA) to make
enormous, unprecedented donations of albendazole and ivermectin to achieve this goal. Additional resource
support from the public and private sectors and from health ministries in the 80 LF-endemic countries led to the
creation of a Global Alliance to Eliminate LF, which launched the GPELF in 2000, just 125 y after the LF life cycle
was first described.

Keywords: albendazole, DEC, Global Programme to Eliminate Lymphatic Filariasis, ivermectin, lymphatic filariasis, World Health
Organization.

Defining the challenge
Creating a global programme is akin tomastering a complex puz-
zle, requiring a ‘big picture’ vision of the programme’s potential
goal and impact, tools capable of achieving that goal, strate-
gies for using those tools, the energy (people, partnerships and
resources) to propel the effort and a strategy for managing the
whole (governance/leadership). But even more challenging than
most puzzles, not all the puzzle pieces are available at the start,
some must be created, and the shape of each missing piece is
not fixed, but depends instead on the shape of the pieces cre-
ated around it. Indeed, even the big picture vision of the project
can change over time as new tools, strategies and opportuni-
ties become available. Such has been the fluidity in developing
the GPELF, officially initiated in 2000 but building on a century
of work before its lofty elimination goals of today could even be
envisioned.1

Assembling the tools
For the first 75 y following discovery of the lymphatic filaria-
sis (LF) life cycle in the 1870s,2 programme targets were far

less grandiose than those of today’s GPELF. Although the fi-
larial life cycle has always offered two potential targets for its
interruption (infected people harbouring adult and microfilarial
stages of the parasite and vector mosquitoes carrying larval and
infective parasite stages), there were really no acceptable drugs
for treating infected people. Since entomologic tools were avail-
able for mosquito control, reducing LF infection in the popula-
tion through vector control became the principal goal and strat-
egy of LF programmes—with, in many cases, very appreciable
success.3,4

Chemotherapy: diethylcarbamazine (DEC)

Everything changed, however, with the discovery in 1947 of DEC
(Hetrazan, a derivative of the anthelminthic piperazine) for treat-
ing LF in humans.5 While its mechanism of action still remains
uncertain, DEC is dramatically effective in clearing and killing
microfilariae (mf) of bothWuchereria bancrofti and Brugia malayi
and is largely effective in killing the adult worm stage as well. Its
discovery ushered in an era in which chemotherapy became the
predominant strategy for LF control, with one of its very earliest
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investigators being so impressed by its effectiveness that he even
speculated in 1950 that if DEC were administered to entire at-risk
populations, the goal of LF programmes might be able to shift
from control to eradication!6
For decades thereafter, many of the approximately 80

LF-endemic countries used DEC as their principal tool for LF
control, trying a remarkable variety of different treatment reg-
imens and strategies—including single-day megadoses, weekly
or monthly single doses, daily doses for weeks or months and
even daily use of DEC as an additive in fortified table salt or other
foods.7 While all of these approaches proved informative for de-
veloping a foundation for the GPELF, none was more valuable
than the experiences from China.8
In the 1950s, China had clearly recognized the extent of

the health and economic costs of LF on its national well-being
and had prioritized the elimination of this disease. China’s basic
strategy was to test its at-risk populations for mf in the blood
(particularly challenging because of the parasite’s nocturnal peri-
odicity), treat those individuals identified asmf-positive with ‘full-
course’ DEC for multiple weeks and then ensure that the entire
populations of its 15 endemic provinces (330 million people) ei-
ther received single treatments of DEC or utilized DEC-fortified ta-
ble salt routinely. These principal approacheswere embedded in a
highly organized and regimented framework of rigorousmonitor-
ing, evaluation, data management, logistics and social science.8
Importantly, China’s programme also invested significantly in
operational research, so that it could define both the required du-
ration/dosages for DEC treatment and the critical epidemiologic
thresholds for starting and stopping their programmes.
This information from the Chinese experience, along with ob-

servations from many other DEC-based LF programmes, proved
essential for creating the GPELF. Japan, Korea, the Philippines,
the Pacific Island countries, Malaysia, Thailand, Indonesia, India,
Egypt and Brazil all initiated LF control programmes based on DEC
administration.7 DECwas seen to be effective everywhere, but the
optimal dose regimen for reducing mf or killing adult worms re-
mained controversial until studies in the Pacific, Brazil and else-
where showed that a single dose of DEC (6 mg/kg) was essen-
tially equivalent to the same dose repeated daily for 2 or 3 weeks,
with both regimens leading consistently to partial clearance of
microfilaremia and partial killing of adult worms.7,9,10

Ivermectin and albendazole

The next breakthrough that made the GPELF possible was the
welcome development in the 1980s of two other drugs, iver-
mectin and albendazole, that could be administered safely and
effectively in single doses either alone or with DEC to enhance
DEC’s partial effectiveness in clearing microfilaremia and killing
adult parasites. In studies sponsored principally by the WHO’s
Special Programme in Tropical Disease Research (TDR) and MSD,
single-dose ivermectin, which had been introduced as a safe
microfilaricide for treating patients (and populations) with on-
chocerciasis,11 also proved to be a potent microfilaricide for LF
at similar dosages.12 Then, fortuitously, albendazole, which had
been developed by SmithKline Beecham (now GlaxoSmithKline)
as a broadly effective anthelminthic,13 was found to rapidly kill
adult worms of W. bancrofti after multiple doses.14 Although
that initial multidose albendazole regimen induced unacceptable

local inflammatory reactions around the dying worms,14 even
single-dose albendazole was found in later TDR-supported stud-
ies to be effective in damaging the adult worms and inhibit-
ing their production of mf,15 thereby decreasing microfilaremia
in infected individuals through a different, and additive, mech-
anism from the direct killing of microfilariae by either DEC or
ivermectin.

Two-drug regimens

Thus, by the mid-1990s, three drugs, each with single-dose
effectiveness against both W. bancrofti and B. malayi filariasis,
had been found to be effective either alone or, for enhanced
effectiveness, in two-drug combinations.15,16 The regimen of
DEC+ albendazole could be employed inmost of theworldwhere
LF is endemic, but not in Africa. There onchocerciasis is frequently
co-endemic with LF, and DEC often triggers intense inflamma-
tory reactions around onchocerca microfilariae in the skin and,
more importantly, the eyes; in these co-endemic countries it is
ivermectin + albendazole that is safe for effectively treating LF.
Formal safety studies of these two-drug combinations (albenda-
zole + DEC or albendazole + ivermectin) were rapidly initiated
by TDR and the WHO’s Department for Control of Tropical Dis-
eases (CTD). The studies proved that these two-drug regimens
were equally safe as the single-dose regimens17 and therefore
were ready to be employed as the preferred treatments for any
global programme to eliminate LF. Itwould take almost twomore
decades before the value and safety of triple-drug regimens us-
ing these same medicines would be successfully explored.18

Diagnostics

There are only two absolute requirements for defining a disease
as eliminable: there must be a tool (treatment) effective enough
to get rid of the disease and there must be a tool (diagnostic)
effective enough to detect its presence (or its absence).19
Although microscopic detection of microfilaremia and sero-

logic testing for antibodies were early standard diagnostics for
LF, their difficulty for detection (e.g. nocturnal periodicity of blood
microfilariae) and the lack of antibody sensitivity and specificity
rendered them less than ideal for an elimination programme.
Indeed, only after an effective antigen assay was developed (first
in a laboratory and then in a point-of-care rapid-test format)
could an LF elimination programme be advanced. Numerous
antigen detection diagnostics were developed in the 1980s, but
the ICT card test (ICT Diagnostics, Balgowlah, NSW, Australia),
based on a monoclonal antibody to parasite antigen AD-12,
became the standard for detectingW. bancrofti infections in the
field.20 The ICT test transformed LF control programmes and
made elimination of LF a feasible global target. Since the 20%
of filarial infections caused by B. malayi are not detected by the
ICT test, a ‘workaround assay’ based on detecting a unique (im-
munoglobulin G4) antibody was developed as a rapid diagnostic
(Brugia Rapid). Because the presence of this antibody in the blood
decreases rapidly when the infection is effectively treated, it can
indirectly serve a similar role for programmes targeting B.
malayi21 as the ICT antigen detection serves for bancroftian
filariasis.

S4 of S9



International Health

Alleviating the suffering: morbidity management

It is not filarial infection but filarial disease—principally
lymphedema, elephantiasis, hydrocele and acute adeno-
lymphangitis—that makes LF so debilitating and stigmatiz-
ing (and recognizable). By the late 1990s, understanding the
pathogenesis of LF disease had dramatically advanced. Ultra-
sound22 and lymphoscintigraphic23 techniques allowed, for the
first time, visualization of both living adult worms and the local-
ized lymphatic damage that they induce—lymphatic dilatation,
compromised function and creation of foci for recurrent bacterial
superinfection. Indeed, most important was the appreciation of
how critical was the role of bacterial infection in the progression
of filarial disease. This understanding truly changed the thera-
peutic outlook for affected patients from one of resignation and
hopelessness to one where a regimen of intensive local hygiene,
attentive limb care and prevention of bacterial and fungal infec-
tion can lead to dramatic patient improvement—many fewer
acute inflammatory episodes, decreased limb size, freedom
from the odour of chronic infections, a reduced sense of stigma
and a greater sense of well-being.24 At the same time, surgical
approaches for hydrocoele repair were also improved and then
disseminated broadly throughout LF-endemic countries.25

Developing strategies that utilize the tools
available
The overall goal to eliminate LF was conceived as having two
principal targets:26 to stop the spread of infection (by interrupt-
ing transmission) and to alleviate suffering caused by the disease
(throughmorbidity management). Each required not only a how-
to technical strategy, but also a non-technical, people-oriented
strategy to ensure that the programme would be effectively
implemented.
The technical strategy for interrupting transmission was

agreed upon in the 1990s largely byWHO Expert Advisory Groups,
academics, public health researchers and public- and private-
sector health leaders throughmeetings hosted by theWHO’s TDR
and CTD departments.26 It was grounded in the practical experi-
ence from many countries with earlier, successful filariasis con-
trol programmes, especially those in China, Japan, Brazil, India
and the Pacific Islands. While vector control (e.g. bed nets or en-
vironmental control) was recognized to be of value to LF elimina-
tion programmes and encouraged where feasible, the principal
focus for interrupting transmissionwas to be on clearing infection
from the human population. The approach targeted LF-endemic
populations, first identifying them and then treating the entire
eligible population with one of the two-drug regimens through
annual mass drug administration (MDA) programmes for 4–6 y
(the expected reproductive life span of the LF parasites).26 The
many technical details—focusing on disease ‘mapping’; delin-
eation of programme implementation areas; acquisition, man-
agement and distribution of medicines; population compliance;
programme monitoring, evaluation and decision making—were
captured in numerous guidelines and training materials orga-
nized by the WHO’s CTD and TDR departments in advance of
GPELF development.27–32

Similarly, for morbidity management, clinical and academic
experts along with public- and private-sector health partners
were convened by the WHO’s TDR and CTD departments to de-
velop and disseminate the programme’s technical strategy. For
lymphedema management, the principal strategy was to im-
plement intensive hygiene and local care to prevent bacterial
‘superinfection’ of affected limbs through training of healthwork-
ers, patients, their families and other caregivers. For managing
hydrocele, the focus was on training of surgeons and provid-
ing education, access and rehabilitation for affected individuals.
Again, practical guidelines and training materials were produced
before the GPELF was launched.33,34

Energizing the GPELF—people, partnerships
and resources
Goals, tools and strategies are a global programme’s sine qua
non, but so too are people, partnerships and resources to pro-
pel the initiative. Technical tools and strategies will not function
without people, but for people to be ready to engage they must
first appreciate the value of the programme, believe that it can be
successful, be assured that they will have partners to work with
and, if they commit, be confident that they will have both the
technical and financial resources necessary for success. For the
GPELF, this confidence developed progressively in stepwise fash-
ion during the 1990s.

Step 1. 1993: International Task Force for Disease
Eradication (ITFDE)
If there is a single stimulus that can be identified as the initia-
tor of activities that most directly led to the GPELF, it is the 1993
determination by the ITFDE that LF was one of only six diseases
it considered potentially eradicable with available tools.35 Consti-
tuted in 1988, the ITFDE’s infectious disease and global health
experts spent 4 y reviewing 94 infectious diseases for their po-
tential eradicability. Assessed by the ITFDE in 1992,36 LF and five
other diseases that had been reviewed earlier (guinea worm, po-
lio, mumps, rubella and cysticercosis) were identified as the in-
fectious diseases likely most amenable to eradication. This des-
ignation transformed the degree of international attention paid
to LF. It also led to a new-found sense of urgency for the LF sci-
entific community to hone its tools and strategies in preparation
for possibly creating LF elimination programmes and to a new-
found relevance within the global health community for LF prior-
itization, integration and impact assessment.

Step 2. 1994–1997
While ITFDE recognition did not guarantee the future creation of
programmes targeting LF elimination, the LF community imme-
diately began to take the key steps necessary to address many of
the unresolved elements (both technical and policy) that would
be essential for effective programmes. These steps were taken at
a series of meetings and research initiatives, highlighted below:
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Principally technical

� 1994: ‘Informal consultation on new strategies for control of
Lymphatic Filariasis’, WHO/CTD/TDR, Penang, Malaysia: 39 par-
ticipants from 18 countries. A thorough review of ongoing
national and local LF control programmes and the research
studies associated with them, including the use of single-
dose treatment with DEC and/or ivermectin; a consensus pub-
lication (‘Lymphatic filariasis infection and disease: Control
strategies’)37 broadly endorsed the feasibility of LF elimination
programmes.

� 1997: ‘The ICT Filariasis Test: a rapid-format antigen test for
diagnosis of Bancroftian filariasis’.20 This seminal publication
introduced the diagnostic rapid test that transformed think-
ing in WHO expert meetings and in implementation of most LF
programmes.

� 1994–1997: Research studies and consensus meetings defin-
ing the effectiveness38,39 and safety17 of albendazole used
with or without ivermectin or DEC as annual single-dose treat-
ments in MDAs and optimizing the dosage and treatment
regimens of ivermectin.16

� 1994–1997: Recognition of the dual determinants of lym-
phatic disease progression (lymphatic pathology plus bacterial
superinfection) and its successful treatment24,40

Policy and implementation

◦ 1994–1997: A series of individual in-country consultations
with ministries of health and WHO Regional Offices (East-
ern Mediterranean [EMRO; Egypt ], Africa [AFRO; Chad, Ghana,
Nigeria, Republic of Congo, Tanzania, Uganda], South-East Asia
[SEARO; Bangladesh, India, Nepal, Sri Lanka] and Western
Pacific [WPRO; China, Fiji, Malaysia, Philippines, Polynesia,
Samoa, Thailand]) to explain and discuss potential national fi-
lariasis elimination programmes and a broader initiative tar-
geting regional and global filariasis elimination.

By 1997 a general agreement had been reached on what a
global LF elimination programme could look like both technically
and from the perspective of national ministries of health.26

Step 3. 1997: The World Health Assembly Resolution
While the ITFDE’s designation of LF as an eradicable disease was
the practical initiator of programmatic activities towards LF elim-
ination, the real legitimizer of the GPELF was the 1997 World
Health Assembly Resolution (WHA 50.29)41 that called on ‘Mem-
ber States, agencies and organizations of the United Nations sys-
tem, bi-lateral development agencies, non-governmental orga-
nizations and other concerned groups to mobilize support for
global and national efforts to eliminate lymphatic filariasis as
a public health problem’. This resolution had the immediate ef-
fect of putting LF on the health agendas of all endemic countries
and turned the challenge for these countries from whether to
embrace LF elimination as a priority target to one of how to em-
brace this elimination target. Furthermore, identifying ‘elimina-
tion’ as the target of this initiative set a bold goal for the pro-
gramme that inspired donors and others to lend their support.

Step 4. 1997–2000
After the WHA resolution in May 1997, the pace of creating the
GPELF increased. Partnerships, resources, governance and tech-
nical guidance were all necessary ‘immediately,’ but perhaps the
greatest urgency was for resources. Without at least start-up
funding and access to themedicines that formed the basis of the
programme’s MDA strategy, the GPELF could not go forward.

Resources
While SmithKline Beecham was enormously helpful early on in
supporting many of the necessary administrative and technical
costs involved in creating a global LF initiative, the first signifi-
cant funding for programme implementation start-up came in
October 1997 when the Arab Fund for Economic and Social
Development pledged $5.4 million over 5 y to help establish
LF elimination programmes in Arab Fund member countries in
the WHO’s EMRO. Since Egypt had had sophisticated LF control
programmes for decades and had also played a key role in the re-
search underpinning the GPELF’s elimination strategy, its Ministry
of Health along with the EMRO became important partners in
creating the guidance and empirical data to document the effec-
tiveness of the early programme implementation tools. This led
others to provide additional critical resources—not only funding
assurances (£3 million over 3 y from the UK Department for In-
ternational Development), but even more essentially, medicines
that were essential for the MDA strategy from pharmaceutical
companies.
SmithKline Beecham had been involved in LF research since

the 1980s when it showed the antifilarial effects of its an-
thelminthic drug albendazole.14 When albendazole’s effective-
ness in combination with either DEC or ivermectin was later
recognized,38 SmithKline Beecham became enthusiastic about
establishing a donation programme with the WHO to provide as
much albendazole as needed by endemic countries to eliminate
LF globally. Their commitment, signed with the WHO in Decem-
ber 1997, was an enormous expression of corporate philanthropy
(totalling >9 billion donated tablets by 202042), and it was all
themore appreciated by national programmes because albenda-
zole’s broad anthelminthic activity already made it the preferred
drug for school deworming programmes. Additionally, this dona-
tion, alongwith SmithKline Beecham’s other programme support,
imparted a strength to the GPELF that truly assured its long-term
growth and success.
Maximal effectiveness of the once-yearly MDA strategy to

eliminate LF requires simultaneous administration of at least two
antifilarial drugs.15 While DEC is very inexpensive, that is not the
case for ivermectin (Mectizan). In 1987, MSD created a wholly
new model and benchmark for corporate philanthropy when it
agreed to donate Mectizan (through a non-governmental orga-
nization43 coordinating with the WHO) for as long as needed to
treat onchocerciasis in all endemic countries. After the effective-
ness of the albendazole and ivermectin two-drug regimen in LF
programmes was realized,38 MSD agreed in 1998 to extend its al-
ready generous donation of Mectizan to include LF elimination
programmes in all countries of Africa (plus Yemen) where LF is
co-endemic with onchocerciasis.44
SmithKline Beecham (now GlaxoSmithKline [GSK]) and MSD

established and have maintained a strong partnership with each
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other, the WHO, national LF and onchocerciasis programmes
and both bilateral and non-government organizations helping
to implement these MDA programmes. Indeed, it has been
this strength of partnership that not only ensured a success-
ful start with long-term success for the GPELF but also stimu-
lated additional pharmaceutical donations of both DEC for LF pro-
grammes and other medicines for other diseases of underserved
populations.44

Governance and management
One of the most important and most challenging aspects of cre-
ating any large programme is to identify a governance and man-
agement structure that can focus on an agreed-upon goal and
that can channel the enthusiasm and talent of all participants
toward that goal without stifling individual and organizational
ambition and creativity.
Immediately following theWHA resolution, theWHO took two

approaches to establish a globally agreed-upon goal and gov-
ernance structure. The first involved holding a technical Policy
Retreat45 only weeks after the 1997 WHA resolution so that the
WHO could affirm the overall strategic thinking that had led to
this resolution and establish a Programme Review Group (PRG) of
LF experts and national programme leaders to create the needed
technical and administrative programmatic guidance. The sec-
ond approach was to turn ‘outward’ towards current and po-
tential stakeholders to seek their suggestions and their commit-
ments to support this nascent global programme to eliminate
LF. In October 1998, a large Partners Forum was held in Geneva,
comprising almost 100 persons (including individuals with LF)
representing a very broad range of endemic countries, interna-
tional agencies, governmental and non-governmental organiza-
tions and different disciplines in global health.46 Over 3 d, the
forum participants debated the value of LF elimination and ham-
mered out potential solutions for key technical concerns, policy
strategies, advocacy and funding challenges and numerous other
potential barriers. The output from the forum and from themany
supporting efforts around it47 were captured as a detailed pro-
gramme strategic plan (‘Building Partnerships for Lymphatic Fi-
lariasis‘) that was published in 1999 and identified both specific
commitments by each stakeholder and specific programmatic
timelines for an envisioned GPELF.48
It was a six-member PRG appointed by the WHO’s Director-

General, along with support from the WHO secretariat and
SmithKline Beecham representation, thatwas initially responsible
for ensuring development of themechanisms to support national
LF programmes. Both MDA andmorbidity management activities
had to be provided for, in line with WHO guidance, and program-
matic requirements for receiving the donation of medicines and
for monitoring both therapeutic and programmatic effectiveness
had to be established. Since four of the six PRGmembers were re-
sponsible for the LF programmes in their own countries, they be-
came an enormously helpful group of ‘experimenters’ who could
immediately evaluate the field effectiveness of new administra-
tive guidelines, then review and refine them as needed.
During this pre-launch period of the GPELF, in addition to its

administrative focus, the PRG was also responsible for ensuring
that key technical elements of the programme were clearly de-
fined. Most important was the PRG’s assessment and approval of

the extensive safety studies and regulatory evaluations to con-
firm that the two-drug regimens for the MDAs were no less safe
than the already-accepted single-drug regimens.17 Similarly, the
programme’s epidemiologic integrity, the availability of epidemi-
ologic tools and the rationale for their use in the initial assess-
ment, monitoring, stopping and certifying of LF elimination all
needed to be assured.31

The launch
Finally, by the end of 1999,most of the necessary boxes had been
ticked:49

� A single goal (global LF elimination) with two specific tar-
gets (interrupting transmission; alleviating suffering) had been
established

� Tools (diagnostics, medicines) and strategies (MDAs, monitor-
ing and evaluation, preventive hygiene) were available

� Feasibility, demonstrated in earlier programmes, was concep-
tually affirmed by expert opinion

� Global prioritization was mandated by the World Health As-
sembly resolution

� Enormous donations of medicines (albendazole from GSK and
ivermectin from MSD) and ancillary support were pledged for
as long as required for success

� Start-up funding had been secured from the Arab Fund and
from the UK government

� A broad, supportive public–private partnership was established
among endemic countries, bilateral and international agen-
cies, foundations, non-governmental organizations, academia
and private companies

� Technical and programmatic guidelines had been created and
tested successfully for safety and effectiveness

� A governance structure for the programme had been agreed
and established.

All that was left in 2000 was to ratify and officially launch
both the WHO’s GPELF and its supportive partnership, the Global
Alliance to Eliminate LF (GAELF)—the former taking place in
Manson House, London50 and the latter in Santiago de Com-
postela, Spain.1
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