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HOMING IN ON HELMINTHS*

DONALD R. HOPKINS
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I am honored to give this lecture dedicated to
the memory of Dr. Fred Soper, whose pioneering
efforts against the insect vectors of malaria and
yellow fever are legendary. Soper and his col
leagues also played key roles in restoring the con
cept of eradication to respectability after the col
lapse of earlier campaigns to eradicate hookworm
and yellow fever. When Soper was himself in
vited to give the first of five Fred Soper Lectures
to mark his retirement as regional director of the
Pan American Health Organization in 1959, he
entitled his lecture Rehabilitation of the Eradi
cation Concept in Prevention of Communicable
Diseases.' Ten years later, The World Health Or
ganization (WHO)'s abandonment of the de
clared goal of malaria eradication marked an
other nadir in the acceptability of the concept of
eradication, from which we are only now re
emerging.

One measure of the change is that the Director
General of WHO in 1980 wrote that â€œImportant
lessons can be learned from smallpox eradica
tion, but the idea that we should single out other
diseases for worldwide eradication is not among
them.â€•2By 1988, the same Director-General had
endorsed the goal of polio eradication.3 Under
sponsorship of a grant from the Charles A. Dana
Foundation, there is now an International Task
Force for Disease Eradication, the Secretariat of
which is located at the Carter Center. That Task
Force has developed criteria for systematically
assessing the eradicability of candidate diseases,
and has used those criteria to evaluate 15 dis
eases so far.4'5 The Task Force plans to review
14 other diseases in 1992. Of
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Pan American Health Organization (PAHO) and
the region of the Americas have led so visibly in
the campaigns to eradicate smallpox, polio, and
other diseases. Despite the risk of failure in such
efforts if they are not well conceived and exe
cuted, the onus of abetting unnecessary suffering
by not exploiting the unique advantages of an
eradication campaign when that is possible, must
also be considered.

My main intention here is not to review the
concept of eradication, however, but to consider
progress and prospects of efforts to reduce the
burden of certain helminthic diseases. Parasitic
diseases are, after all, a major part of the tropical
diseases with which the American Society of
Tropical Medicine and Hygiene is concerned, and
helminths are among the most ubiquitous of par
asites.

A 1990 WHO listing ofestimated annual deaths
ranked six parasitic diseases, including three hel
minths, among the top 21 fatal diseases world
wide: malaria(1â€6moio22
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worldwide
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TA&.n 1

Major helminthic infections
T4@nut2

Geographic distribution of onchocerciasis4

OCP region 2.3 million (13) Vector control,
ivermectin

7.0 million (39) Ivermectin
8.4 million (47) Ivermectin

Nigeria
Other areas

of Africa
Americas 0.1 million (1) Ivermectin

* OCP â€” onchocerciasis control program (in West Africa).

still extant in the American tropics (Table 2).6
An estimated 340,000 persons are blind from
the disease, including 15% or more of the entire
population and up to 40% of the adult male
workforce in some areas.7 Although it rarely kills
directly, this disease's socioeconomic effects are
ruinous nonetheless, forcing rural populations
seeking to escape the effects of the parasite and
its biting blackfly vector to abandon some fertile
river valleys altogether, and move to less arable
land.

Control of the vector of onchocerciasis over a
large part ofWest Africa wasjudged to be feasible
at a meeting of representatives from the US
Agency for International Development (USAID),
the francophone West African public health or
ganization OCCGE (Organisation de Coordina
tion et de Cooperation pour la Lutte Contre les
Grandes Endemies), and WHO at Tunis, Tunisia
in 1968. The OCP was launched in parts of seven
West African countries of the Volta River Basin
(Benin, Burkina Faso, Cote d'Ivoire, Ghana, Mali,
Niger, Togo) in January 1974. The original agree
ment signed by twelve donor agencies designated
the World Bank as the administering agency for
the program, and WHO as the executing agency,
with all four sponsoring agencies (United Nations
Development Program, Food and Agriculture
Organization, World Bank, and WHO) sharing
in policy making and oversight.8

The original commitment of the donor agen
cies, based on understanding of the lifespan of
the adult worm, was for a program lasting 20
years, at an expected total cost of about $120
million in 1973 dollars.8 The area covered by the
project was expanded in 1986 to parts of four
more countries (Guinea, Guinea-Bissau, Sene
gal, and Sierra Leone), currently embracing a to
tal of 30 million persons at risk (versus 20 million
previously), at an average cost of about $30 mil
lion per year in l988â€”1990.@A significant im

adds another perspective (Table 1), but even that
perspective is still inadequate, since it does not
reflect the prevalence of associated disease, which
affects only some of those who are infected. Of
these estimates, the data for dracunculiasis are
the only ones based on actual active surveillance;
ten years ago, WHO estimated that approxi
mately 10 million were infected by dracuncu
liasis annually.

The three initiatives to reduce or eradicate hel
minthic diseases that I wish to consider here are
the Onchocerciasis Control Program (OCP), the
Dracunculiasis Eradication Program, and a new
project to provide mass chemotherapy and hy
giene education to control schistosomiasis and
several intestinal helminths among school chil
dren nationwide in Ghana. I am intimately in
volved in the last two initiatives, but I have had
no personal involvement in the OCP. I include
a discussion of the OCP here mainly for the sake
of younger members of the Society, and because
the OCP illustrates so well many aspects of the
increased opportunities available to this gener
ation for reducing some of the helminthic horrors
of our world. Between them, these three initia
tives address all of the 15 helminthic infections
listed in Table 1 except trichinosis.

Onchocerciasis Control Program

Onchocerciasis affects about 18 million per
sons worldwide. Nearly all of these are in sub
Saharan Africa, with only about 100,000 cases



OnchocerciasisDracunculiasisRegions

affectedAfrica, AmericasAfrica, southernAsiaEstimated
prevalence18 million3millionHuman

impactBlindnessCripplingControl
effortsRegional OCP*, -â€˜-$120million, 1974â€”

1997; mass ivermectin therapy, erad
ication in the Americas by 2000Global

eradication by 1995, -â€˜-$75mil
lion,1986â€”1995Cost

effectivenesst$300 per healthy life-year gained (vec
tor control)$25

per healthy life-year gained (water
supply)
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TABLn 3

Comparison of onchocerciasis and dracunculiasis

* OCP â€” Onchocerciasis Control Program.

t WorldBankestimates,1991.

petus for initiating this program was the visit by
then World Bank president Robert S. Mac
Namara to an endemic area of West Africa, which
personalized for him the devastation caused by
river blindness (William H. Foege, personal
communication).

From the beginning, the program was based
almost entirely on vector control, which was then
the only practical intervention for onchocercias
is, using a fleet of helicopters and small fixed
wing aircraft to apply temephos (Abate) or other
larvicides to breeding sites in the rivers. The pro
gram also made use of the most modern appro
priate technology available, including satellite
transmitted readings of river flow rates and lev
els, computer modeling of parasite transmission,
and chromosome determinations of the Simu
hum damnosum species complex.

The results have been dramatic and impres
sive. According to the latest external review of
the program in November 1990, â€œthedisease has
ceased to be a public health problem in all of the
original program area.â€•Â°About seven million
children have been born virtually free of risk of
onchocerchal blindness. An estimated 100,000
persons have been saved from blindness because
of the program. According to Dr. Ebrahim Sam
ba, the OCP director, in Burkina Faso, which used
to be the most severely affected country, the high
est prevalence rate of infection in the remaining
affected villages is now only 2%, as compared
with 80â€”90%when the program began (personal
communication). The socioeconomic benefits of
these results to the populations at risk are in
calculable.

This initiative has benefited greatly from the
timely, fortuitous discovery of the microfilari
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CountryStatusGambia,

Guinea, Saudi Arabia, YemenReady to be considered for certification of elimina
tionCameroon,

Kenya, PakistanIntensive case containment strategy nowappropriateGhana,
India, NigeriaNationwide reductionsevidentBenin,

Burkina Faso, Cote d'Ivoire, Niger, Maurita Completed nationwidesearchnia,
Senegal,TogoChad,
Mali, UgandaNationwide searchunderwayCentral

African RepublicPreliminary surveydoneEthiopia,
SudanSearch not yet begun
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Status of dracunculiasis eradication by country, December 1991

standing of the disease's epidemiology, support
for relevant applied research to address opera
tional problems encountered in the field, orga
nizational autonomy that â€œsheltered[the pro
gram] from competition with other WHO
priorities,â€• and a â€œsenseof urgency to act and
to succeed.â€•Â°

Dracuncuhiasis

As we leave the OCP to consider the campaign
to eradicate dracunculiasis, it is instructive to
compare these two diseases and control efforts
directly (Table 3),12Both diseases rarely kill their
victims, but
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1991. Nigeria and Ghana, which conducted their
first national searches for cases in 1988 and 1989,
respectively, and which have more cases of dra
cunculiasis than any other country, are well-ad
vanced in their programs to eradicate the disease.
These two highly endemic countries reduced the
combined total of their cases by more than 30%
between 1989 and 1990, from about 820,000
cases to approximately 520,000 cases.2Â°

In the Nanumba District of Ghana's Northern
Region, over 70% of all villages had at least one
case of dracunculiasis in 1989. A Japanese rural
water supply project provided 159 wells in the
endemic villages of this district in 1988â€”1989,
in combination with intensive health education
that included lectures on dracunculiasis preven
tion delivered in some of the villages by the head
of state himself during his tour of 21 endemic
villages in 1988. As a result, the incidence of
dracunculiasis was reduced by 77% in the entire
Nanumba district in one year, from 14,200 cases
in 1989 to 3,241 cases in 1990.'@ The resultant
increase in agricultural productivity in this dis
trict in 1991 was so great that the market price
of the major local crop, yams, fell dramatically.
When he was asked about that, one of the farmers
replied that â€œeventhough the low price of yam
was not in the interest of farmers, they were hap
py about improvement in their health which en
ables them to make
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T4@ii 5
Comparison of Expanded Program on Immunization

(EPI) and Expanded Program of Chemotherapy
(EPC)

EPC

Schistosomiasis
Ascariasis
Hookworm
Strongyloidiasis
Trichuriasis

Nationwide
5â€”14years old
School based
Improved nutri

tion
Improved growth

and develop
ment

Indirect commu
nity effect

Oral administra
tion

No cold chain
Once/year
Limited duration
Drugs, <$0.50/

child/year

tive are 1) to improve the health and nutrition
of Ghanaian school children by means of mass
oral
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ulations for these and other expected outcomes.
Additional studies of safety and efficacy of the
drug combinations used, and their timing and
sequencing may also be necessary before the drugs
are administered as widely as planned.

We call this project using



634 HOPKINS

23. Anonymous, 1991. Pest eradication success. West
Africa. October 14â€”20,1734.

24. Anonymous, 1979. The Danfa Comprehensive
Rural Health and Family Planning Projectâ€”Fi
nal Report.Accra: Department of Community
Health, University of Ghana Medical School, 5â€”
13, 5â€”26.

25. Lyons GRL, 1974. Schistosomiasis in north
western Ghana. Bull World Health Organ 51:
621â€”632.

26. Kiumpp RK, Webbe 0, 1987. Focal, seasonal and
behavioral patterns of infection and transmis
sion of Schistosoma hematobium in a farming
village at the Volta lake, Ghana. J Trop Med
Hyg 90: 265â€”281.

27. Annan A, Crompton DWT, Walters DE, Arnold
SE, 1986. An investigation of the prevalence of
intestinal parasites in pre-school children in
Ghana. Parasitology 92: 209â€”217.

28. Ratard RC, Kouemeni LE, Ekani Bessala M-M,
Ndamkou CN, Greer GJ, Spilsbury J, Cline BL,
1990. Human schistosomiasis in Cameroon. I.
Distribution of schistosomiasis. Am J Trop Med
Hyg 42: 56 1â€”572.

29. Ratard RC, Kouemeni LE, Ekani Bessala M-M,
Ndamkou CN, Sama MT, Cline BL, 1991. As
cariasis and trichuriasis in Cameroon. Trans R
Soc Trop Med Hyg 85: 84â€”88.

30. Bundy DAP, Wong MS, Lewis LL, HortonJ, 1990.
Control of geohelminths by delivery of targeted
chemotherapy through schools. Trans R Soc
Trop Med Hyg 84: 115â€”120.

31. Bundy DAP, 1990. New initiatives in the control
ofhelminths.TransR Soc TropMed Hyg 84:
467â€”468.

32. Bundy DAP, Chandiwana SK, Homeida MMA,
Yoon 5, Mott KE, 1991. The epidemiological

implications of a multiple-infection approach to
thecontrolofhuman helminthinfections.Trans
R Soc Trop Med Hyg 85:274â€”276.

33. Stephenson LS, Latham MC, Kinoti SN, Kurz KM.
Brigham H, 1990. Improvements in physical
fitness of Kenyan schoolboys infected with
hookworm, Trichuris trichiura and Ascarislum
bricoides following a single dose of albendazole.
Trans R Soc Trop Med Hyg 84: 277-282.

34. Latham MC, Stephenson IS, Kurz KM. Kinoti
SN, 1990. Metrifonate or praziquantel treat
ment improves physical fitness and appetite of
Kenyan schoolboys with Schistosoma hemato
bium and hookworm infections. Am J Trop Med
Hyg43: 170â€”179.

35. Jamison DT, LeslieJ, 1990. Health and nutrition
considerations in education planning. 2. The cost
and effectivenessof school-based interventions.
Food Nutr Bull 12: 204-2 14.

36. LeslieJ, Jamison DT, 1990. Health and nutrition
considerations in education planning. 1. Edu
cational consequencesof health problems among
school-age children. Food Nutr Bull 12: 191â€”
203.

37. Oduntan SO, 1971. The effect of environmental
factors on the intellectual behaviour of Nigerian
school children. J Trop Pediatr Environ Child
Health17:67â€”70.

38. WHO, 1987. Prevention and control of intestinal
parasitic infections. WHO Tech Rep Ser 749.
Geneva: World Health Organization.

39. WHO, 1985. The control of schistosomiasis.
WHO Tech Rep Ser 728. Geneva: World Health
Organization.

40. Anonymous, 1991. Ensuring a successful transi
tion. West Africa. November 11â€”17,1878.




