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SUMMARY
 

A. Studies in Liberia: During 26 Nov through 18 Dec 1978, various aspects of
 
the problems of onchocerciasis in Liberia were studied by a multi-disciplinary
 
team of consultants to the American Public Health Association, in agreement
 
with the U.S. Agency for International Development. The "Onchocerciasis Team
 
for Liberia" included Dr. D.H. Connor, Pathologist (Team Leader): Dr. E.W. Cupp,
 
Entomologist; Dr. J.P. Ganley, Ophthalmologist; Dr. D.W. Gibson, Biophysicist;
 
and Dr. E.L. Schiller, Parasitologist. The team met with officials of the
 
U.S. Embassy, USAID Mission, and the GOL Ministry of Health & Social Welfare;
 
with the medical staffs of J.F.K. Hospital, T.N.I.M.A., the Liberian Institute
 
of Biomedical Research, Firestone Medical Center, Phebe Hospital, Curran
 
Lutheran Hospital/7orzor, Voinjama Hospital, Ganta United Methodist Hospital,
 
LAMCO Hospital/Yekepa; and with onchocerciaFis researchers at the Liberia
 
Research Unit of the Tropical Institute Hamburg at Bong Iron Mine. The team
 
also visited several Health Centers and Health Posts in upper Lofa County and
 
Bong County: the Health Centers at Konia and at President Toibert's Farm;
 
the Health Post at Barkaimai; the Swedish Pentecostal Mission Clinic at Foya
 
Kamara. The team visited ten breeding sites of black flies of the Simulium
 
damnosum complex: 4 sites on the St. Paul River; and sites on Bene Creek at
 
Konia, on Lawa River, on the Lofa River at Barkaimai, on the Baa River at
 
Lugbeyee, on Yaa Creek near Zogowe, and on the St. John River near Baila.
 
Experimental studies were conducted at Barkaimai, in upper Lofa County; at
 
Lugbeyee, in upper Nimba County; and at Mawua near Bong Iron Mine. Patients
 
were examined for clinical signs and symptoms of onchocerciasis; skin snips
 
of the thighs were checked for microfilariae of onchocerca volvulus; skin
 
tests were performed with a microfilarial exoantigen; blood was drawn for
 
immunochemical studies. Patients were treated with topical applications of
 
diethylcarbamazine (DEC); with oral DEC ("banocide"); with intradermal DEC;
 
or with topical applications of thiobendazol ("Mintezol"). Xenodiagnostic
 
assays were performed by catching black flies that had fed on legs topically
 
treated with DEC, as well as on untreated legs. Visual acuities of the
 
patients were measured, and complete ophthalmic examinations were performed
 
with a slit lamp--to check for signs and symptoms of ocular onchocerciasis,
 
as well as cataracts, glaucomas and other ocular lesions. The results of
 
the experimental studies, as well as the team's conclusions and recommendations,
 
were discussed in a final conference with officials of GOL/MOH, LIBR and the
 
USAID Mission, plus onchocerciasis researchers at LRU-TIH.
 

B. Conclusions:
 

1. Onchocerciasis is a major public health problem in Liberia and adds to the
 
"burden" of infectious disease carried by the people in endemic areas.
 

2. There are five major endemic areas: a) the valley of the St. Paul River;
 
b) upper Lofa County; c) upper Nimba County; d) south-central Montserrado
 
County (Firestone Plantations); and e) northern Grand Cape Mount County
 
(along the Mano River)--as extensively studied by Frentzel-Beyme, 1975a,
 
and coworkers at the LRU-TIH.
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B. Conclusions (continued):
 

3. Although forest and savannah types of onchocerciasis are not precisely
 
defined nor easily distinguished--especially in individual patients-­
onchocerciasis in Liberia tends to be the forest type, because:
 

a, areas of endemicity are in bioclimatic zones that are generally forested;
 

b. transmission is intermittent and less intense than in the savannah;
 

c. the parasite appears to be vectored by Simulium sanctipauli, S. yahense
 
and possibly S. damnosum (s.s.)--sibling species of the S. dantnosum
 
complex, each with different characteristic ecological settings;
 

d. eye complications in Liberia tend to be fewer and less severe than the
 
savannah type in other countries, but comparable to the forest type
 
elsewhere; 

e. the densities of microfilariae in the skin (as determined by skin snips)
 
tend to be lower than for the savannah type of onchocerciasis but
 
comparable to the forest type in other countries.
 

4. The topical application of 2% DEC in Nivea Milk (introduced by Langham,
 
Traub & Richardson, A978) to the skin of patients with onchocerciasis
 
produceL a local cutaneous reaction characterized by pruritus, edema, and
 
papules; and also produces swelling and tenderness in regional lymph nodes.
 
Systemic effects may also be precipitated, as suggested by the appearance
 
of generalized pruritus in some patients.
 

5. Histopathologic studies of 6-mm punch biopsy specimens of skin taken after
 
one, two or three daily consecutive applications of topical DEC revealed
 
a characteristic histopathologic pattern in "severe reacters" to the
 
topical DEC. There was an intense cell infiltrate in neurovascular
 
channels of the upper dermis, including large numbars of eosinophils and
 
lymphocytes--and increased numbers of plasma cells in some cases. There
 
were numerous foci of degenerating microfilariae in the upper dermis,
 
within areas of necrosis. There were numerous intra-epidermal vesicles
 
ranging in size between 1/20 and 2 mm across--corresponding to the papules
 
seen clinically. These vesicles commonly contain fibrin, inflammatory
 
mucin and fluid, in addition to eosinophils, neutrophils and desquamated
 
epidermal cells. Segments of degenerating microfilariae are seen within
 
the vesicles; and each smaller vesicle appears to be caused by a single
 
microfilaria. The larger vesicles are commonly divided into compartments,
 
and may result from confluence of smaller vesicles--and may therefore
 
contain multiple degenerating microfilariae. The mechanism by which topical
 
DEC produces this erythematous, papular reaction needs further study.
 

6. Xenodiagnostic assays revealed no substantial. reduction in the numbers
 
of microfilariae, nor loss of motor activity or loss of infectivity of
 
the microfilariae--in the blood meal or thorax of black flies fed on
 
limbs receiving 3 daily applications of topical DEC, in comparison with
 
the microfil.ariae in black flies fed on the opposite, untreated limbs.
 
This is contrary to what might be expected from the rapid reduction of
 
microfilariae in skin snips after topical DEC, as reported by Langham
 
et al, 1978.
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B. Conclusions (continued)
 

7. Xenodiagnosis was shown to be a reliable technique in the field for
 
a) diagnosing onchocerciasis; and b) evaluating the effects on microfilariae
 
of topically and systemically administered DEC. Until pathogen-free black
 
flies can be reared, however, this technique should not be generally used.
 

8. A skin test using microfilarial exoantigen (prepared from in vitro culture
 
of 0. volvulus microfilariae) produced a wheal measuring between 10-26 mm,
 
in almost all patients with onchocercal nodules and other manifestations
 
of onchocerciasis--even those with negative skin snips. This high degree
 
of corre]ction with clinical manifestations indicates that this intradermal
 
test is more sensitive than skin snips for diagnosing onchocerciasis.
 

9. Intradermal injection of DEC (25 mg in 0.25 ml saline) produced local. erythema,
 
induration, vesiculation and a mild generalized Mazzotti reaction--within
 
24 hours after injection. Some patients developed blisters at the site of
 
injection.
 

10. 	Ophthalmic examinations using a slit lamp of 117 inhabitants of Barkaimai,
 
Lugbeyee and Mawua revealed symptoms of ocular onchocerciasis in about 60%
 
of them. There was punctate keratitis of the cornea in about 38%;
 
microfilariae in the anterior chamber in about 41%; and chorioretinitis
 
in about 21%--with the frequencies of the latter two symptoms increasing
 
with age. In spite of these high frequencies of ocular onchocerciasis,
 
the symptoms were minimal in most patients: only a few microfilariae
 
in the cornea or anterior chamber; very few cases of proliferative
 
chorioretinitis--but rather a diffuse depigmentation at about the pigment
 
epithelial level; and the absence of a high frequency of optic neuritis
 
and atrophy--in contrast to such severe symptoms in the savannah form of
 
onchocerciasis. Nearly all patients with ocular onchocerciasis none-the-less
 
had visual acuity in the normal range of 6/6 to 6/12; only about 10% of
 
them had reduced acuity of 6/18 or worse. Other causes of reduced acuity

included cataracts, glaucoma, trauma and measles. In summary, the eye is
 
involved in the rain forest type of onchocerciasis but not to the same
 
severity as in the savannah areas; and the risk of severe blindness is
 
approximately 1% in the forest region, compared to 6-7% in certain endemic
 
villages in savannah areas.
 

11. Primary health care in Liberia is delivered by physician's assistants (PA's)
 
.,C- midwives in a network of approximately 210 health clinics (Health Centers
 
and Health Posts). In the absence of adequate numLers of PA's, additional
 
midwives, aides and other non-professionals (dressers) staff the health
 
clinics. There are physicians only in the few government, concession or
 
mission hospitals in each county--many of which were visited by the team.
 
This health care system is already overburdened; and the introduction of
 
any new program of onchocerciasis control based in these health clinics
 
would therefore probably require additional support, both personnel and
 
material. Such a program in upper Lofa County could use the existing
 
health clinics in the Lcfa County Rural Health Project--supported by USAID;
 
or the staff of the Schistosomiasis Control Program there might also be
 
involved. A program in upper Nimba County might use workers at the YMCA
 
clinics in many of the villages--with support from LAMCO hospital.
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C. Recommendations:
 

The Onchocerciasis Team for Liberia recommends that:
 

1. the GOL develop and execute a country-wide program to interrupt transmission
 
and to alleviate the effects of onchocerciasis; and, to maximize it8 cost­
effectiveness, this program should be integrated with the existing health
 
care delivery system, with additional paramedical personnel; or possibly
 
with other medical groups, such as the Schistosomiasis Control Program.
 

2. the progra. should be developed in collaboration with the World Health
 
Organization and/or other international health agencies with expertise
 
in the treatment, control and prevention of vector-borne diseases--perhaps
 
as a model or pilot study to determine the efficiency of controlling the
 
forest type of onchocerciasis. Support of the USAID, if any, should be
 
through existing international health projects, such as the USAID Lofa
 
County Rural Health Project.
 

3. as a first measure, GOL might adopt a regional pest management strategy
 
to control black flies in areas where ocular onchocerciasis is determined
 
to be a significant cause of blindness. The objectives of this strategy
 
should be to reduce the intensity of infection by lowering the annual
 
transmission rate of 0. volvulus. Extant larviciding technology developed
 
by the WHO Onchocerciasis Control Program (WHO/OCP) should be utilized
 
where possible. Aerial spraying might be effective against breeding sites
 
of Simulium sanctipauli and S. damnosum (s.s.) along wider, unshaded
 
rivers such as the St. Paul and St. John Rivers; but aerial spraying is
 

expected to be ineffective against breeding sites of S. yahense along
 
narrow, shaded creeks and rivers. Ground spraying to control S. yahense
 
would be a Herculean task, probably financially unfeasible.
 

4. in concert with No. 3 above, GOT. should develop a clinical program to reduce
 
the reservoir of 0. volvulus adults and microfilariae in man, using one or
 
more of the accepted chemotherapeutic measures, nodulectomy, and repellents.
 

5. that a limited and carefully controlled study of patients treated with
 
topical DEC be done to determine the mechanism of action and efficacy;
 
and that this study be planned and executed by a group of specialists
 
including a clinician, pathologist, ophthalmologist, parasitologist,
 
entomologist, epidemiologist and clinical pharmacologist. This study
 
should be developed in cooperation with, or according to, the same protocols
 
being used by the WHO/OCP, so that the results can be compared with the
 
results of studies by WHO which, we understand, are now being undertaken
 
in Ghana and Nigeria.
 



TABLE OF CONTENTS
 
page
 

0. SU1tARY i
 
I. INTRODUCTION .......................................................... I
 

A. Team Composition .................................................... 1
 
B. Objectives ............................. 2
 
C. Team's trip to Liberia ........... ............. ....... ............ 3
 
D. Review of earlier related studies in Liberia ........................ 4
 

1. Studies prior to 1970 .................... ....................... 4
 
2. Onchocerciasis studies at the LRU-TIH ........................... 4
 
3. Topical DEC studies on onchocerciasis patients at Firestone 5
 
4. APHA/USAID Reports .............................................. 5
 

II. METHODS OF STUDY ....................................................... 7
 
A. Meetings in Washington, D.C. and Monrovia .......................... 7
 
B. Consultations at Liberian Institute of Biomedical Research ......... 9
 
C. Consultations and Studies at the Liberia Research Unit
 

of the Tropical Institute Hamburg .................................. 10
 
D. Consultations at Other Hospitals, Health Ccnters and Health Posts .. 11
 
E. Treatment with Topical and Oral DEC at Barkaimai ................... 14
 
F. Treatment with Topical and Intraderma DEC, at Lugbeyee ............ 15
 
G. Treatment Schedules ................................................ 17
 

1. Topical DEC ..................................................... 17
 
2. Oral DEC ....................................................... 17
 
3. Intradermal DEC .-.............................................. 17
 
4. Topical Mintezol ................................................ 17
 

H. Pathology ......................................................... 18
 
1. Clinical Pathology .............................................. 18
 
2. Biopsy Specimens ................................................ 18
 
3. Histopathology--special stains .................................. 18
 

I. Ophthalmologic Examinations ........................................ 19
 
1. Barkaimai ....................................................... 19
 
2. Lugbeyee ...................................... ................. 20
 
3. Mawua ........................................................... 20
 

J. Parasitology ....................................................... 21
 
1. Skin snips--microfilarial counts ................................ 21
 
2. Skin tests--sensitivity to microfilarial exoantigen .............. 21
 
3. Blood specimens--immunochemical studies ......................... 22
 

K. Entomology .......................................................... 22
 
1. Ecological settings for sibling species of S. damnosum .......... 22
 
2. Procedures for catching black flies ............................. 24
 
3. Xenodiagnostic assays ........................................... 25
 

L. Photography ........................................................ 26
 
1. Scenic photographs .............................................. 26
 
2. Clinical photographs ............................................ 26
 
3. Photomicrographs ................................................ 26
 

M. Conference of team with MOH, LIBR and USAID officials, in Monrovia.. 27
 
N. Preparation of Report ............................................... 28
 

1. Preliminary Draft ............................................... 28
 
2. Final Draft ..................................................... 28
 
3. Final Meeting of Team with APh- & USAID .........................28
 
4. Final Report .................................................... 28
 



page 

III. FINDINGS
 

A. General Findings at Barkaimai ................................... 29
 
1. Screening for signs and symptoms of onchocerciasis ...... 29
 
2. Demography--age and sex ...................................... 29
 
3. Skin snips and skin tests .................................... 30
 

B. General Findings at Lugbeyee .................................... 31
 
1. Screening for signs and symptoms of onchocerciasis ........... 31
 
2. Demography--age and sex ............................. ..... 31
 
3. Skin snips and skin tests .................................... 31
 

C. Clinical Pathologic Findings at Barkaimai and Lugbeyee .......... 32
 
1. Pruritus, onchocercal dermatitis and gale filarienne ......... 32
 
2. Nodules ...................................................... 33
 
3. Lymphadenopathy .............................................. 34
 

D. Reactions to Topical DEC ........................................ 34
 
1. Clinical findings ............................................. 34
 
2. Histopathologic findings ..................................... 36
 
3. Comparisons to reactions to oral DEC (Mazzotti Reaction) .... 38
 

E. Reactions to Oral DEC ............................................ 39
 
1. Clinical findings ............................................ 39
 
2. Histopathologic findings ..................................... 39
 

F. Reactions to Intradermal DEC .................................... 40
 
1. Clinical findings ............................................ 40
 
2. Histopathologic findings ..................................... 40
 

G. Reactions to Injection of Microfilarial Exoantigen ............. 42
 
1. Clinical findings ............................................ 42
 
2. Histopathologic findings ..................................... 42
 

H. Lack of Reaction to Topical Mintezol ............................ 43
 
1. Clinical findings ............................................ 43
 
2 . Histopathologic findings ..................................... 43
 

I. Ophthalmologic Findings ......................................... 44
 
1. Barkaimai .................................................... 44
 
2. Lugbeyee ...................................................... 45
 
3. Barkaimai + Lugbeyee ......................................... 47
 
4. Mawua ....................................................... 48
 

J. Parasitologic Findings .......................................... 51
 
1. Skin snips ................................................... 51
 
2. Skin tests ................................................... 52
 
3. Blood specimens .............................................. 52
 

K. Entomologic Findings ... .................................... .... 53
 
1. Ecological settings for sibling species of S. damnosum ....... 53
 
2. Xenodiagnostic assays ........................................ 54
 

IV. DISCUSSION AND RECOMMENDATIONS--SUMARY ............................ 55, i
 
A. Studies in Liberia .............................................. i
 
B. Conclusions ..................................................... i
 
C. Racommendations .......................................... ...... iii
 

APPENDICES
 

APPENDIX I. ITINERARY OF THE ONCHOCERCIASIS TEAM FOR LIBERIA ......... 62
 
APPENDIX II. CONTACTS IN LIBERIA ....................................... 78
 
APPENDIX III. BIBLIOGRAPHY ON ONCHOCERCIASIS IN LIBERIA AND NEARBY
 

COUNTRIES; HISTOPATHOLOGY OF ONCHOCERCIASIS; OCULAR
 
ONCHOCERCIASIS; ENTOMOLOGY OF SIMULIUM SPECIES;
 
LOFA COUNTY RURAL HEALTH PROJECT; AND RELATED TOPICS ..... 83
 



MAPS
 

MAP 1. Northern Liberia (Onchocerciasis Study) .......................... 90 

MAP 2. Voinjama District, Upper Lofa County (Villages, Rivers, Clinics) .. 91 

MAP 3. Locations Visited or Studied in Upper NimbA County ............... 92 

MAP 4. Black Fly Breeding Sites Visited in Northern Liberia (ecological 
settings of sibling species of the S. damnosum complex) .......... 93 

MAP 5. Locations Visited or Studied near Bong Iron Mine (Nov - Dec 78) .. 94 

TABLES
 

TABLE 1. Signs, Symptoms and Parasitological Parameters on
 
Onchocerciasis Patients at Barkaimai Clinic, Lofa Co ............ 95
 

TABLE 2. Reactions to Treatment with Diethylcarbamazine or
 
Mintezol for Onchocerciasis Patients at Barkaimai .............. 96
 

TABLE 3. Signs, Symptoms and Parasitological Parameters on
 
Onchocerciasis Patients at Lugbeyee, Nimba Co................... 98
 

TABLE 4. Reactions to Treatment with Diethylcarbamazine
 
for Onchocerciasis Patients at lugbeyee ........................ 99
 

TABLE 5. Ophthalmologic Findings for Onchocerciasis Patients at Barkaimai 101
 

TABLE 6. Ophthalmologic Findings for Onchocerciasis Patients at Lugbeyee 104
 

TABLE 7. Frequencies of Ocular Onchocerciasis by Age Distribution,
 
at Barkaimai, Lugbeyee and Mawua .............................. 108
 

TABLE 8. Comparisons of Age and Sex Distributions in Mawua,
 
of Total Village and Patients given Eye Examinations .......... 109
 

TABLE 9. Visual Acuity Levels by Age for Individual Eyes,
 
among Inhabitants of Barkaimai, Lugbeyee and Mawua ............ 110
 

TABLE 10. Causes of Visual Loss, among Inhabitants
 
of Barkaimai, Lugbeyee and Mawua .............................. 111
 

TABLE 11. Visual Acuity of 6/18 or Worse by Cause of Decrease,
 
among Inhabitants of Barkaimai, Lugbeyee and Mawua ............ 112
 

TABLE 12. Comparisons of Microfilaria and Nodule Carriers in Mawua,
 
of Total Village and Patients given Eye Examinations .......... 114
 

TABLE 13. Xenodiagnostic Evaluations of Three Patients at Barkaimai
 
after 1-3 Topical Applications of DEC ......................... 115
 



-vii i-

PHOTOGRAPHS OF ONCHOCERCIASIS TEAM AT WORK
 
page 

FIGURE 1. Drs. Schiller and Cupp screening patients at Lugbeyee ........ 116
 

FIGURE 2. Dr. Ganley giving ophthalmic examinations at Lugbeyee ........ 117.
 

CLINICAL PHOTOGRAPHS OF ONCHOCERCIASIS PATIENTS AFTER TREAMENT WITH DEC
 

FIGURE 3. Patient No. 12 (at Larkaimai), 22 hours after a single topical
 
application of DEC--papular eruption of treated right thigh ... 118 

FIGURE 4. Patient No. 12, 71 hours after the first of 3 consecutive 
daily topical applications of DEC--large vesicles in a more 
severe papular eruption of the treated right thigh only ...... 119 

FIGURE 5. Patient No. 13 (at Barkaimai), 24 hours after a single topical 
application of DEC--gale filarienne of untreated left thigh ... 120 

FIGURE 6. Patient No. 17 (at Barkaimai), 23 hours after a single topical 
application of DEC--papular eruption of treated right thigh ... 121 

FIGURE 7. Patient No. 34 (at Lugbeyee), 23 hours after a single topical 
application of DEC--closeup of papules on treated thigh ...... 122 

FIGURE 8. Patient No. 35 (at Lugbeyee), 46 hours after a single topical 
application of DEC--excoriations of lower trunk and buttocks; 
sacral cluster of nodules showing the "Fuglsang sign".......... 123 

FIGURE 9. Patient No. 59 (at Lugbeyee), 20 hours after treatment with 
intradermal DEC--closeup of blister at site of injection ..... 124 

FIGURE 11. Patient No. 63 (at Lugbeyee), 20 hours after treatment with 
intradermal DEC--closeup of vesicle at site of inoculation ... 126 

GROSS PHOTOGRAPHS OF BIOPSY SPECIMENS FROM PATIENTS TREATED WITH DEC
 

FIGURE 10. 	Biopsy specimen 59A of blister from treated thigh of
 
Patient No. 59, 20 hours after treatment with intradermal
 
DEC (shown clinically in Fig. 9) ............................ 125
 

FIGURE 12. 	Biopsy specimen 12B of a large vesicXj from treated right
 
thigh of Patient No. 12, 71 hours after the first of three
 
daily topical applications of DEC (shown clinically in Fig. 4) 127
 

PHOTOMICROGRAPHS OF BIOPSY SPECIMENS FROM PATIENTS TREATED WITH DEC
 

FIGURE 13. 	Intra-epidermal vesicle in biopsy specimen 12B (cf. Figs. 4 
& 12), 71 hours after first of three daily topical applications 
of DEC; microfilaria and inflammatory cells within vesicle .. 128 



page
 

PHOTOMICROGRAPHYS OF BIOPSY SPECIMENS FROM PATIENTS TREATED WITH DEC (cont.)
 

FIGURE 14. Higher magnification of one portion of Fig. 13--showing 
cells and a microfilaria of 0. volvulus within vesicle ..... 130 

FIGURE 15. Another intra-epidermal vesicle in same biopsy specimen 12B 
from Patient No. 12, 71 hours after first of three daily 
topical applications of DEC (Fig. 12)--with degenerating 
microfilariae surrounded by inflammatory cells ............. 130 

FIGURE 16. Intra-epidermal vesicle in biopsy specimen 31A from 
Patient No. 31 at 48 hours--after 2 dailW topical 
applications of DEC--showing passage of a microfilaria 
into the abscess ............................................ 131 

PHOTOMICROGRAPH OF BIOPSY SPECIMEN FROM SKIN TEST WITH EXOANTIGEN
 

FIGURE 17. 	Perivascular inflammation in biopsy specimen 19A, from
 
Patient No. 19, 50 minutes after a skin test using a
 
microfilarial antigen (from in vitro culture of 0. volvulus
 
microfilariae) .............................................. 132
 

PHOTOGRAPHS OF ECOLOGICAL SETTINGS OF SIBLING SPECIES OF S. damnosum COMPLEX
 

FIGURE 18. 	Black fly site #4 for Simulium sanctipauli: St. Paul River at
 
bridge between Tolbert Farm, Bong Co. and Beyanstown, Lofa Co. 133
 

FIGURE 19. 	Black fly site #9 for Simulium yahense: Yaa Creek near
 
Zogowe, Nimba Co., south of the Nimba Range & LAMCO Iron Mine 133
 

FIGURE 20. 	Black fly site #10 for Simulium damnosum (s.s.): St. John
 
River at bridge between Nimba Co. and Baila, Bong Co.. ..... 134
 



I. INTRODUCTION
 

Following President Carter's visit to Liberia in March of 1978, President Tolbert
 

of Liberia requested assistance from the United States for the control and
 

eradication of onchocerciasis. The White House Health Affairs Staff requested
 

a response to President Tolbert's request from the U.S. Agency for International
 

Development (USAID). The USAID in turn entered into a contract with the
 

American Public Health Association (APHA). The APHA assembled a consultants
 

team of scientists to visit Liberia for three weeks during November to December
 

1978, to study the problem and to make recommendations regarding the control
 

and eradication of onchocerciasis in Liberia. The team composition, objectives
 

and trip are outlined in Sections I.A-C.
 

A. Team Composition
 

1. Daniel H. Connor, M.D., Pathologist (Team Leader),
 

Chairman, Department of Infectious and Parasitic Disease Pathology,
 

Armed Forces Institute of Pathology.
 

2. Eddie W. Cupp, Ph.D., Associate Professor of Entomology,
 

Department of Entomology, Cornell University.
 

3. James P. Ganley, M.D., Dr.P.H., Assistant Professor of Ophthalmology,
 

University of Arizona Health Sciences Center.
 

4. Dean W. Gibson, Ph.D., Research Biophysicist,
 

Department of Infectious and Parasitic Disease Pathology,
 

Armed Forces Institute of Pathology.
 

5. Everett L. Schiller, Ph.D., Professor of Parasitology,
 

Department of Pathobiology, Johns Hopkins University
 

School of Hygiene and Public Health.
 

These team members all had research experience with onchocerciasis in other
 

African countries, but none had previously studied the disease in Liberia.
 



I. B. Objectives
 

The specific charges to the team were:
 

1. Review and assess all available date on the onchocerciasis problem
 

in Liberia.
 

2. Discuss and review the problem with expert individuals in Liberia
 

who have experience and knowledge of onchocerciasis.
 

3. Review and assess the national health plan, particularly as it relates
 

to control of endemic diseases.
 

4. Review and assess the Government of Liberia's resources and capabilities
 

for control of onchocerciasis and other tropical diseases.
 

5. Visit selected areas of Liberia, conduct examinations and carry out
 

diagnostic studies to assess the magnitude of the health problems
 

related to onchocerciasis.
 

6. Upon the basis of these studies, provide USAID with recommendations
 

and/or analyses which will permit the Africa Bureau of USAID to determine
 

what practical measures, if any may be undertaken to assist the Government
 

of Liberia (GOL) in controlling onchocerciasis in a cost-effective and
 

technically feasible manner. The recommendations and analyses should
 

be developed in a fashion to allow USAID to provide any feasible
 

assistance as a part of the rural health delivery system of GOL, rather
 

than a separate (vertical) activity.
 

The fulfillment of these charges became the objectives of the team's studies
 

in Liberia. Under charge 5, the team conducted independent studies of
 

topical treatment with diethylcarbamazine, already being studied at the
 

Firestone Plantations by Drs. Langham, Traub and coworkers (Section I.D).
 



I. C. Team's trip to Liberia
 

The team members were in Liberia for varying periods during 26 November
 

through 18 December 1978. In Monrovia, the team had briefings with officials
 

of the U.S. Embassy, the USAID Mission, and the Ministry of Health and
 

Social Welfare/GOL, as well as with the staff of the John F. Kennedy Memorial
 

Hospital. Elsewhere in Liberia, the team had briefings with medical directors
 

and staffs of the Liberian Institute of Biomedical Research (LIBR), Firestone
 

Medical Center, Elwa Hospital, Phebe Hospital/Suakoko, Curran Lutheran
 

Hospital,'Zorzor, Voinjama Hospital, LAMCO Hospital/Yekepa, Swedish Pentecostal
 

Mission Clinic/Foya Kamara, and the Liberia Research Unit of the Tropical
 

Institute Hamburg at the Bong Iron Mine (Map 1).
 

The team conducted experimental studies on the chemotherapy of onchocerciasis
 

at the village of Barkaimai, in upper Lofa County (3-7 December); and at
 

the village of Lugbeyee, in upper Nimba County (9-11 December). There
 

were 23 patients at Barkaimai, and 34 patients at Lugbeyee, who received
 

various treatments with topical diethylcarbamazine (DEC), oral DEC, intradermal
 

DEC, topical Mintezol, or topical Nivea Milk control. Clinical pathologic
 

features were observed before and after treatment: onchocercal dermatitis,
 

nodules, and lymphadenitis. Microfilariae of Onchocerca volvulus were
 

counted in skin snips of both thighs. Skin tests were performed to test
 

the patient's sensitivity to an exoantigen derived from microfilariae
 

in culture. Blood specimens were drawn for subsequent immunochemical studies
 

at Johns Hopkins University. Punch biopsy specimens were taken for subsequent
 

histopathologic studies at the Armed Forces Institute of Pathology (AFIP).
 

Many of the patients were given ophthalmologic examinations with a slit lamp,
 

to assess the manifestations of ocular onchocerciasis. A xenodiagnostic
 

assay was performed, using black flies fed on topically treated legs. The
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team also visited i0 breedinq sites for black flies (Simulium species) at
 

several rivers and creeks, and at some sites caught black flies. Dr. Ganley
 

remained in Liberia through 18 December, and conducted another series of
 

ophthalmic examinations, on 76 patients at the village of Mawua (Mauwa) in
 

northern Montserrado County--in collaboration with the staff of LRU-TIH.
 

Maps 1-5 show locations of the villages, rivers and black fly breeding sites.
 

A preliminary draft report was prepared during 11-14 December in Monrovia,
 

and-left with the USAID Mission for restricted distribution to GOL and LIBR.
 

More detailed descriptions of all aspects of the trip to Liberia are given
 

in Sectiol II 
- Methods of Study; and in Appendix I - Itinerary of Onchocerciasis
 

Team for Liberia. Appendices II & III list the team's Contacts in Liberia,
 

and a Bibliography. (The preliminary draft report did not contain Dr. Ganley's
 

subsequent results at Mawua, the histopathologic results, or the appendices.)
 

I. D. Review of Earlier Related Studies in Liberia (Appendix III)
 

1. Studies prior to 1970: Burch et al, 1955 give one of the earlier reports
 

of onchocerciasis in Liberia. A-long monograph by Gratama, 1966 compares
 

Onchocerca volvulus and Wuchereria bancrofri in southeastern Liberia--in
 

relation to the pathogenesis of elephantiasis and hydrocele.
 

2. Onchocerciasis studies at the Liberia Research Unit of the Tropical Institute
 

Hamburg (LRU-TIH): Extensive studies of onchocerciasis and its vectors
 

in Liberia have been carried out by the staff of the LRU-TIH, at the Bong
 

Iron Mine. 
The prevalence and geographic distribution of onchocerciasis
 

in Liberia are reported by Frentzel-Beyme, 1973 & 1975a. Reports on the
 

black fly vectors (Simulium species) --in different-rivers, creeks and
 
are
 

bioclimatic zones of Liberia.-/given by Garms & Post, 1967; Garms, 1972a,b,
 

1973a,b,c & 1974; Garms & Vajime, 1975; and Vajime & Dunbar, 1975. 
 The Annual
 



Reports of the LRU-TIH for 1977 and 1978 describe subsequent studies
 

that found 0. volvulus and W. bancrofti in villages around Foya Kamara,
 

in the mo. westerly portion of upper Lofa Co. (Map 1); whereas only
 

0. volvulus was found between Voinjama and Zorzor, in the more easterly
 

portion of upper Lofa Co.--where Barkaimai is located.
 

I. D. 3. 	Topical DEC Studies--on Onchocerciasis Patients at Firestone Plantations:
 

Oral DEC is the classical treatment to kill microfilarie of 0. volvulus
 

(reviewed by Gibson et al, 1976). Recently there have been clinical trials
 

of topical treatment with 2% DEC in a Nivea Milk base, carried out at the
 

Firestone Plantations by Dr. M. F. Langham (Johns Hopkins University);
 

stone
Dr. Z. D. Traub (Fires Medical Center) and coworkers. Preliminary results
 

have been published by Langliam et al, 1978; and more controlled clinical
 

trials are underway there during February - March 1979. Dr. Langham
 

gave samples of the 2% DEC in Nivea Milk to Dr. Schiller (in a different
 

department at Johns Hopkins University). The team used these samples for
 

independent studies at the villages of Barkaimai and Lugbeyee (Sections
 

II.E & F; III.A & B).
 

4. APHA/USAID Reports: The team reviewed two recent reports by APHA, under
 

contract to USAID. to assess the national health plan and especially the
 

rural health delivery system of COL (charges 3, 4 & 6 in Section I.B).
 

These two APHA/USAID Reports are:
 

a. Lofa 	County Rural Health Project--Liberia, West Africa (1975); and
 

b. Environmental Health Assessment--Liberia (1977).
 

Some data on onchocerciasis in Liberia is given in (b), but there is none
 

in (a). Report (a)was especially helpful in explaining the hierarcy of
 

Hospitals, Health Centers, and Health Posts--within the rural health
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system of Lofa County. The team's main contact at Voinjama was
 

Dr. George Berg, Chief of Party of the Lofa County Rural Health Project,
 

USAID/Voinjama. In order to understand the rural health project better,
 

the team also visited several hospitals, health centers and health posts.
 

This included five days at the Barkaimai Health Post studying topical
 

and oral treatments with DEC (Sections II.E and III.A).
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II. METHODS OF STUDY
 

A. Meetings in Washington, D.C. and Monrovia
 

1. USAIDiAPHA Briefing, Washington, D.C.: The team met on 20 November 1978
 

at the Africa Bureau, USAID. They were briefed on the charges to the
 

team and the logistics of the trip to Liberia, by Drs. Stockert, Buck,
 

George and Cross of USAID; and by Dr. Dalmat of APHA. Arrangements for
 

passports and visas were also facilitated by the USAID and APHA staffs.
 

2. Briefings and Orientation, Monrovia: Drs. Connor, Gibson and Schiller
 

arrived in Monrovia 27 November; Dr. Cupp arrived 29 November; and
 

Dr. Canley arrived 5 December. During 27 November through 1 December
 

and on D December the respective team members met with members of the
 

USAID Mission/Monrovia, with officials of the U.S. Embassy, the Liberian
 

Ministry of Health and Social Welfare; and with staff members of the
 

John F. Kennedy Hospital and the Tubman National Institute of Medical Arts.
 

Topics of discussion included the national health plan, the rural health
 

delivery system of GOL, problems of onchocerciasis in Liberia, and the
 

logistics of the team's proposed field studies in Bong, Lofa and Nimba
 

CounLies--with a view towards fulfillment of the objectives outlined
 

in Section I.B above. Some of the important briefings are summarized
 

in the following subsections, but are discussed in more detail in
 

Appendix I - Itinerary of Onchocerciasis Team for Liberia. The full
 

titles of the officials, medical officers and hospital or clinic staffs
 

are given in Appendix II - Contacts in Liberia.
 

a. USAID Mission/Monrovia: The team had numerous briefings with
 

Deputy Director, Edward Anderson and members of the USAID staff:
 

Mr. Marsh, Mr. Hagel, Mr. Cornelius, Mr. Tennyson, Dr. Mertens,
 

Mr. Correa, Ms.Kpabar and others. Our USAID drivers were Mr. Khan
 

and Mr. Attia.
 



II. A. 2. b. U.S. Embassy/Monrovia: The Deputy Chief of Mission, Julius Walker,
 

met 27 November with Drs. Connor, Gibson and Schiller and Deputy
 

Director Anderson of USAID/Monrovia. The Embassy physician,
 

Dr. Theodore Lefton, met 18 December with Dr. Ganley and discussed
 

the team's preliminary findings.
 

c. Ministry of Health and Social Welfare (NOH): The Minister of Health 

and Social Welfare, Kate Bryant, and Deputy Minister Ellis met 

27 November with Drs. Connor, Gibson and Schiller. Several officials 

of MOH also attended the team's final conference at MOH on 13 December 

(Section II.M). 

d. John F. Kennedy Memorial Hospital: On 28 November, Drs. Connor and
 

Gibson met with the Chief of Pathology, Dr. Brewer and the Chief of
 

the Ophthalmology Clinic, Dr. Tudae-Torbah. On 13 December, Dr. Ganley
 

also visited the Ophthalmology Clinic and met with Dr. Tudae-Torbah
 

and his.. colleague Dr. Han. They discussed causes of blindness in
 

general and the occurence of onchocerciasis in their clinic. On
 

12 December, Drs. Connor and Ganley met the Chief of Medical Services,
 

Dr. Nehemiah Cooper, and discussed the team's findings at Barkaimai
 

and Lugbeyee, as well as the team's recommendations for further
 

treatment and control of onchocerciasis. On 14 December, Dr. Ganley
 

made in-patient ward rounds and saw a few patients in the out-patient
 

clinic--thus gaining first-fhand view of selected eye conditions in
 

a hospital setting. He also talked to Dr. van Reken, staff pediatrician,
 

and discussed measles keratitis in some detail.
 



II. A. 2. e. Tubman National Institute of Medical Arts (TNIMA): Drs. Connor and
 

Gibson met 30 November with Dr. Paul Mertens, USAID Instructor of
 

physician's assistants and midwives at the TNIMA. He discussed the
 

training of PA's and midwives for the Health Centers and Health Posts
 

throughout Liberia, in general; and the Lofa County Rural Health Project
 

in particular. Dr. Mertens had extensive prior experience in upper
 

Lofa County--as medical director of Curran Lutheran Hospital/Zorzor;
 

and on the USAID staff at Voinjama in charge of the rural health project.
 

Dr. Mertens gave us copies of the October 1974 Proposal for the "Lofa
 

County Rural Health Project" and the May 1978 "Status Summary of the
 

Lofa County Rural Health Project". These were very helpful ragarding
 

objectives 3, 4 and 6 in Section I.B. Dr. Mertens also expedited the
 

arrangements for the team's studies up-country--through 1OH radio
 

contacts with Phebe Pospital/Suakoko and Voinjama Hospital.
 

B. Consultations at the Liberian Institute of Biomedical Research (LIBR):
 

The LIBR is located about 30 miles east of Monrovia, and a few miles south
 

of Roberts International Airport near Harbel (Map 1). On 30 November, team
 

members consulted for about 90 minutes with Dr. Emmet Dennis, Director of
 

LIBR--who served as professional consultant to the team. We discussed our
 

proposed studies in Bong, Lofa and Nimba Counties, including treatment with
 

topical DEC (Section I.D.3). After completing our studies up-country, the
 

team returned 12 December for the dedication of LIBR, and used that opportunity
 

to discuss our findings at the villages of Barkaimai and Lugbeyee (Sections
 

II.D-K and III.A-K). Dr. Dennis also participated in the conference on
 

13 December at MOH in Monrovia (Section II.M).
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II. C. Consultations and Studies at the Liberia Research Unit of the Tropical
 

Institute Hamburg (LRU-TIH):
 

The LRU-TlH is located at the Bong Iron Mine, about 50 miles northeast of
 

Monrovia (Maps 1 & 5). Since 29 November was a Liberian holiday (former
 

President Tubman's birthday), the USAID and MOH offices were closed; 
so
 

Drs. Connor, Gibson and Schiller used that day for a trip to LRU-TIH-­

the place where so much of the research on onchocerciasis in Liberia has
 

been centered. We consulted there with Drs. Dietrich BUttner
 

and Eberhard-Johannes Albiez, staff members of LRU-TIH currently studying
 

onchocerciasis. They discussed their current studies of adult 0. volvulus
 

"purified" by digesting nodules with collagenase. Dr. BUttner also reviewed
 

the earlier work at LRU-TIH on the geographic distribution of onchocerciasis
 

in Liberia, and breeding sites of the black fly vectors (discussed in
 

Section I.D.2 above). The team was given copies of the LRU-TIH Annual Reports
 

for 1976 and 1977, which described unpublished results on distributions of
 

0. volvulus and W. bancrofti in several regions of Liberia.
 

endemic
 
Dr. BUttner took us to the nearby hyper/ 7 village of Hendi (studied by
 

Frentzel-Beyme, 1973), and to three breeding sites for Simulium species on
 

the St. Paul River near Hendi (described by Garms, 1973b)-all of which are
 

shown on Map 5. Dr. BUttner also cited breeding sites elsewhere in Bong,
 

Lofa and Nimba Counties (described by Garms & Vajime, 1975)--sites that
 

the team subsequently visited enroute to Barkaimai and Lugbeyee (Map 4,
 

and Section III.K). The consultations of the team at LRU and site visits
 

near Hendi lasted about seven hours. During 14-18 December, Dr. Ganley
 

was based at LRU-TIH, for collaborative studies at the village of Mawua
 

(Map 5, and Section 11.1.3). Those studies involved Drs. John Ehrenberg
 

and Mathias Stierle in addition to Drs. BUttner and Albiez.
 



II. D. Consultations at Other Hospitals, Health Centers and Health Posts
 

1. Firestone Medical Center/Harbel: On 28 November, Drs. Connor and Gibson
 

consulted for about an hour with Dr. Zolu-Dumah Traub, Ophthalmologist
 

at the Firestone Medical Center. Discussions included Dr. Traub's
 

collaboration with Dr. Langham on treatment with topical DEC (Section I.D.3).
 

In particular, Dr. Langham had given Dr. Schiller samples of the 2% DEC
 

in Nivea Milk; and the team proposed to study its effects on selected
 

patients. The team also discussed ophthalmological studies to be performed
 

by Dr. Ganley upon his arrival--possibly in collaboration with Dr. Traub.
 

Dr. Traub offered to loan Dr. Ganley a slit lamp and portable generator;
 

but cables about this didn't reach Dr. Ganley--who instead used a slit
 

lamp and small generator brought from the U.S.A. Following Dr. Ganley's
 

ophthalmologic studies at Mawua (Section 11.1.3), he met Dr. Traub at
 

Firestone Medical Center on 18 December, and discussed Dr. Traub's
 

ophthalmologic findings after topical DEC treatment (Section I.D.3).
 

Dr. Traub also discussed causes of blindness, ocular conditions, and
 

onchocerciasls seen in his clinic.
 

2. Phebe Hospital/Suakoko: Phebe Hospital is located at Suakoko, about
 

120 miles northeast of Monrovia, and near Gbarnga, capital of Bong
 

County (Map 1). On 1 December, the team stopped overnight and consulted
 

for about two hours with Dr. Walter Gwenigale, Medical Director, and
 

Dr. A. F. David. We discussed the possibility of using Phebe Hospital
 

as a base for studying hyperendemic villages Luch as Beyanstown and
 

Gblatuah (villages #20 and #72, in Frentzel-Beyme, 1975a). These villages,
 

however, were not finally chosen--since Voinjama was chosen for a base
 

instead (Sections II.D.4 and II.E).
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II. D. 3. Curran Lutheran Hospital/Zorzor: On 2 December, while enroute to Voinjama,
 

the team consulted for about an hour at Zorzor (Map 1) with Dr. Erik
 

Svenkerud, Medical Director of the Curran Lutheran Hospital--discussing
 

onchocerciasis and other diseases in the Zorzor District. In particular,
 

he discussed the ulcer of a former patient who we subsequently examined
 

and biopsied at Foya Kamara (Section II.D.5).
 

4. VoinJama Hospital and Barkaimai Health Post: During 2 through 7 December,
 

the team was based at the USAID guest house in Voinjama, capital of Lofa
 

County--located about 250 miles by road from Monrovia (Maps 1 & 2). While
 

there we consulted on several occasions with the staff of Voinjanma Hospital
 

and Lofa County medical officials, including Drs. George Berg, Ivan Camanor,
 

and N. Ramamoorthy. Based on these discussions, the team carried out
 

experimental studies at the Health Post in the village of Barkaimai
 

(known locally as Barkeidu)--about 18 miles by road from Voinjama (Map 2;
 

Section II.E).
 

5. Swedish Pentecostal Mission Clinic/Foya Kamara: On 6 December, Drs. Connor
 

and Gibson consulted with the head nurse, Ms. Irene Stahlberg, and other
 

staff of the Swedish Pentecostal Mission Clinic at Foya Kamara--about
 

40 miles by road west of Voinjama (Map 2). We discussed onchocerciasis
 

and bancroftian filariasis in that area; and Drs. Connor and Gibson took
 

biopsy specimens from two young boys at the clinic (one being the former
 

patient of Dr. Svenkerud--Section II.D.3). These patients had large
 

necrotizing cutaneous ulcers of the knee (patient No. 25; AFIP Accession
 

No. 1679433) and of the foot (patient No. 26- AFIP Accession No. 1679432).
 

Subsequent microscopic studies at the AFIP revealed fat necrosis and
 

acid-fast organisms (Mycobacterium ulcerans) in both biopsy specimens,
 

enabling diagnoses of Buruli ulcer--the first two in Liberia. These boys
 

are now back at Curran Lutheran Hospital, under treatment by Dr. Svenkerud.
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II. 	D. 6. Health Centers at President Tolbert's Farm/Gblatuah and at Konia:
 

On 4 December, while enroute from Phebe Hospital to Voinjama, Dr. Gibson
 

visited the Health Centers at President Tolbert's Farm near Gblatuah,
 

and at Konia--talking about onchocerciasis with the respective physician's
 

assistants: Capt. Joseph L. Johnson, Medical Officer, MSC; and Daniel
 

Dalton, P.A.; plus midwives and technicians at both health centers.
 

On 8 December, while enroute from Voinjama to Yekepa, the entire team
 

stopped for visits at these two Health Centers.
 

7. Ganta United Methodist lospital: On 8 December, while enroute to Yekepa,
 

the team consulted with Dr. Ring Decima, G.P. at Ganta United Methodist
 

Hospital--in the absence of Dr. Walter Stephenson, Chief Medical Officer.
 

8. LAMCO Hospital/Yekepa: During 8 through 11 December, the team was based
 

at the LAMCO Guest House, at the LAMCO Iron Mine near Yekepa--located
 

about 215 miles by road northeast of Monrovia, very close to the border
 

with Guinea and Ivory Cost (Maps 1 & 3). The team had numerous consultations
 

with the staff of LA'CO Hospital/Yekepand the related research unit
 

affiliated also with LIBR: Dr. Warsay Sirleaf, Chief Medical Officer;
 

Dr. Anders Bj~rkman, Research Officer; and Dr. Michael Wilcox, Research
 

Officer. These doctors were consulted on many aspects of our studies,
 

but in particular about topical DEC treatment at the nearby village of
 

Lugbeyee--about 8 miles by road from Yekepa (Map 3; Section II.F).
 

Drs. Bj8rkman and Wilcox also accompanied Drs. Cupp and Schiller to the
 
#9
 

black fly site/on Yaa Creek, about 20 miles south of Yekepa (Map 4;
 

Section II.K). Drs. Connor and Gibson met twice with Orwar Alnesi8,
 

Executive Director of the reqional YMCA at Yekepa--which runs the
 

maternal and child health clinic at Lugbeyee. The team used the
 

YMCA clinic pavilion there for part of our onchocerciasis studies
 

(Fig. 1; Section II.F).
 



II. 	E. Treatment with Topical and Oral DEC at Barkaimai
 

After discussions with Drs. Berg, Camanor and Ramamoorthy (Section II.D.4),
 

the team selected the village of Barkaimai for extended studies of treatment
 

with topical DEC. Barkaimai was village #7 of Frentzel-Beyme, 19 7 5a who
 

reported that 44% of the villagers had positive skin snips for microfilariae
 

of 0. volvulus (72% of those above 30); and 29% had onchocercal nodules.
 

This village of about 900 inhabitants is on a side road, about 8 miles east
 

of the 	road from Zorzor to Voinjama and 8 miles west of the Guinea border
 

(Map 2). Barkaimai is a few hundred yards from the Lofa River, where the
 

villagers wash clothes, fetch water, swim, and cross the river on a raft
 

to harvest crops; and where there are many black flies (Map 4, Site #7).
 

Dr. Camanor accompanied the team to Barkaimai 'IDecember and introduced us
 

to officials of the village. The consent was obtained from the outgoing
 

chief, Lansana Kanneh; and from the new chief as well, Mabulu Dulleh, who
 

was one of the patients in the study. The trained midwife, Mary Yallah,
 

helped the team set up examination rooms in the Barkaimai Health Post-­

a few hundred yards west of the village. The team was assisted in screening
 

and treating patients, and with translations, by the staff of the Health Post:
 

James Nah, P.A.; Mary Yallah, trained midwife; Mamadee Dolleh, Aide; and
 

occasionally by two empirical midwives. Over 60 adults from Barkaimai were
 

screened for onchocercal nodules, dermatitis, lymphadenitis, and other overt
 

manifestations. We selected 22 onchocerciasis patients for more detailed
 

study: patients No. 1 - 17 and 19-23 in Table 1. In addition, a skin test
 

was done and blood drawn on Dr. Camanor (patient No. 24). A biopsy specimen
 

was also taken of a penile lesion of patient No. 18 (AFIP Accession No. 1679373),
 

who showed no signs of onchocerciasis; subsaquent histopathologic studies at
 

AFIP enabled a diagnosis of a well-differentiated squamous cell carcinima-­

now being treated surgically at Voinjama Hospital by Dr. Camanor.
 
I 



The onchocerciasis patients at Barkaimai were tested by several diagnostic
 

procedures: skin snips (Section II.J.l); skin tests using exoantigens
 

prepared from cultivated microfilariae (II.J.2); blood specimens for
 

immunochemical studies (II.J.3); and punch biopsy specimens for histopathol-gy
 

(II.H.2,3). The patients were treated for up to three days with' topical DEC,
 

oral DEC, topical thiobendazole (Mintezol) or topical Nivea Milk control-­

as given in Table 2. and Section II.G below. The patients were followed
 

for up to three days after the initial treatment. A few patients with
 

positive skin snips were chosen for xenodiagnosis--where black flies were
 

caught after feeding on the treated or untreated leg (Section II.K.3).
 

Dr+ Ganley arrived in.time for eye examinations on 7 December--l to 3 days
 

after the initial treatments for most patients (Table 5). The treatment
 

schedules, pathologic, ophthalmologic, parasitologic and entomologic studies
 

on these patients are outlined in Sections II.G-K.
 

II. F. Treatment with Topical and Intradermal DEC, at Lugbeyee:
 

After discussions with Drs. Sirleaf, Bj~rkman and Wilcox at LAMCO Hospital
 

(Section II.D.8), the team arranged for studies at the village of Lugbeyee
 

(Lugbeh). This village of about 750 inhabitants is located about 8 miles
 

by road northwest of Yekepa and 4-6 miles in three directions from the
 

Guinea border (Nap 3). Lugbeyee is village #101 of Frentzel-Beyme, 1975a-­

who reported that 81% of the villagers had positive skin snips for microfilariae
 

of 0. volvulus (more than 90% of those above age 30); and 57% had onchocercal
 

nodules. Dr. Bjrkman assisted in getting the consent of the Chief, Quoi Duo;
 

and patients in the study included a Quarter Chief, Stephen Belleh. We were
 

assisted by a translator, Peter Komak, aide at LAMCO Hospital; and by two
 

translators from the village: James Paye, and James Lakpor.
 



Initial screening on 9 December was carried out at the YMCA clinic pavilion
 

in Lugbeyee, except that ophthalmologic studies were done in the school
 

master's house next to the pavilion (Figs. 1 & 2). Our studies were shifted
 

to the Lugbeyee Public School for 10 and 11 December, at the suggestion of
 

the Chief. On 9 December, about 25 villagers were screened and 15 who had
 

onchocercal nodules and/or dermatitis were selected for treatment with
 

topical DEC: patients No. 31-45 in Tables 3 & 4. On 10 December, more
 

villagers were screened and an additional 19 patients were selected, most
 

of whom were given an intradermal injection of DEC: patients 46-48 and 50-65
 

in Tables 3 & 4. (There is no patient No. 49, because ti villager assigned
 

No. 49 had previously been assigned No. 44.) Patients No. 31-45 only were
 

tested by skin snips (Section II.J.l); skin tests (II.J.2); and blood specimens
 

(II.J.3). Selected patients frcm both groups (receiving topical or intradermal
 

DEC) were biopsied for histopathology (Table 4; Section II.H.2,3). The
 

patients were treated for up to two days with topical or intradermal DEC.
 

Most of the patients No. 31-65 were given ophthalmologic examinations
 

(Table 6; Section 11.1.2). Dr. Ganley also examined the eyes of 9 villagers
 

(No. 66-74) who had reduced visual acuities but were not studied by the rest
 

of the team (Table 6).
 



II. G. Treatment Schedules
 

1. Topical DEC: 2% DEC in Nivea Milk was obtained from Dr. Langham,
 

Johns Hopkins University (Langham et al, 1978; see Section I.D.3 above).
 

This lotion was applied to the entire right leg, from the inguinal region
 

to the top of the sole of the foot. The untreated left leg served as
 

control. Such treatment with topical DEC was given to 10 patients at
 

Barkaimai, and to 16 patients at Lugbeyee (Tables 2 & 4). In general
 

the topical treatment was repeated on consecutive days, for up to three
 

treatments at Barkaimai and two treatments at Lugbeyee. Of the patients
 

atLugbeyee, however, patient No. 40 applied the lotion to both legs;
 

patients No. 33, 44 & 65 didn't return for followup; and patients No. 38,
 

39, 40, 42 & 43 returned once at 22-23 hr for followup examination and
 

a second topical treatment, but didn't return the next day for further
 

followup. As a control, Nivea Milk contAining no DEC was applied to the
 

right leg of patients No. 2 and 21. In Mawua, Dr. Ganley applied the
 

2% DEC in Nivea Milk to the faces of four patients, on two consecutive
 

days, and examined their eyes on the third day (Section 11.1.3).
 

2. Oral DEC: oral doses of 100 mg DEC ("Banocide") were given--a single dose
 

to patients No. 16 and 21; and two daily doses to patient No. 23. This
 

served as a Mazzotti Test for microfilariae of 0. voJvulus.
 

3. Intradermal DEC: A single intradermal injectiun of 0.25 ml of saline
 

containing 25 mg DEC was given in the left anterior mid-thigh of 16 patients
 

at Lugbeyee, except that the right thigh was used for patient No. 59
 

(Table 4). Patients No. 53 and 64 didn't return for followup.
 

4. Topical Mintezol: Thiobendazol liquid ("Mintezol") was rubbed on the right
 

leg of patients No. 2, 8, 11 and 20 at Barkaimai (Table 2). Thiobdndazol
 

is a promising and now widely used anti-nematodal drug that has recently
 

been used topically to treat cutaneous larval migrans (Guill et al, 1978).
 



II. H. Pathology (Drs. Connor and Gibson)
 

1. Clinical Pathology: The patients at Barkaimai and Lugbeyee were screened
 

for signs and symptoms of onchocercal dermatitis and lymphadenitis: the
 

presence of onchocercal nodules; pruritus, wrinkling, scaling, atrophy,
 

depigmentation, gale filarienne, and/or maculo-papular eruptions of the
 

skin; and fullness of the inguinal or femoral lymph node&. These features
 

are described in more detail by Connor et al, 1970; Gibson et al, 1976;
 

and Gibson andConnor, 1978,,
 

2. Biopsy Specimens: A local anesthetic was injected, and the skin tested
 

for anesthesia. Biopsy specimens of skin were taken with 6-mm punches
 

(or a 4-mm punch, from the outer canthus of patient No. 16), to full
 

thickness of skin and into the subcutaneous fat (Connor et al, 1970).
 

Such "true" biopsies are distinguished from the shallow skin snips
 

which should include only the superficial dermis--ideally no mo.e than
 

the dermal papillae--such as the skin snips called "biopsies" by
 

Langham et al, 1978. Our full-thickness skin biopsies were generally
 

taken one to three days after treatment with topical DEC, intradermal DEC,
 

oral DEC, or topical Mintezol; or 25-50 minutes after skin tests for
 

patients No. 15 and 19 (Tables 2 & 4). The shallow skin snips taken
 

before treatment, and counted for microfilariae of 0. volvulus, were
 

subsequently fixed in formalin for paraffin sections and microscopic study.
 

3. Histopathology--special stains: Biopsy specimens were fixed in formalin,
 

embedded in paraffin, and cut at 6 microns. Slides were stained with
 

hematoxylin and eosin (1H & E), with the Russell-Movat stain to differentiate
 

connective tissue elements, or with the Giemsa stain--as described by
 

Connor et al, 1970,and Russell, 1972.
 



I. I. Ophthalmic Examinations (Dr. Ganley)
 

Oohthalmic examinations consisted of visual acuity determination, slit lamp
 

biomicroscopy of the anterior segment, and dilated funduscopy. The visual
 

acuity examination was conducted out of doors in the bright sunlight. The
 

"tumbling E" method was used at 6-meter distance, mFrked off at 1-meter
 

intervals. A cube contained the following sizee "E's": 6/6, 6/9, 6/12, 6/18,
 

6/24, and 6/36; and a 6/60 "E" was also available at Mawua. At distances
 

closer than 6 meters, the 6/36 "E" was used at Barkaimai and Lugbeyee, and
 

the 6/60 "E" was used at Mawua. Each eye was tested separately. Uncorrected
 

vision was recorded. The Zeiss slit lamp was used for biomicroscopy. The
 

cornea was examined at 16X magnification for microfilariae, punctate opacities,
 

perilimbal and nasal-temporal infiltrates, and sclerosing keratitis. The
 

anterior chamber was evaluated for keratitic precipitates, flare-cells, and
 

microfilariae. The iris was examined for loss of pupillary frill, loss of
 

stromal architecture, and anterior and posterior synechiae. The lens was
 

examined for cataract. Followinq dilation with 10% neosynephrine and
 

1% mydriacyl, the fundus was examined by direct and indirect ophthalmoscopy
 

for optic nerve chanqes of glaucomatous cupping, neuritis, and atrophy, and
 

the chorioretina was examined for atrophic and proliferative changes.
 

1. Barkaimai: Dr. Ganley was aL Barkaimai only on 7 December--the team's
 

last day there, when many patients had already received three consecutive
 

daily treatments with topical DEC (Table 2); and some patients were not
 

present that day. He examined 16 of the 23 patients in Tables 1 & 2, plus
 

additional patients 27 & 28 who had loss of vision. Tablc 5 gives results
 

of ophthalmic examinations of these 18 individual patients; and Tables 7,
 

9, 10 & 11 give combined data in comparison with results at Lugbeyee and
 

Mawua.
 



I. I. 2. Lugbeyee: On 9 December a preliminary examination was made of as many
 

blind subjects as possible in Lugbeyee. These individuals were examined
 

by handlight and direct ophthalmoscopy only; visual acuity was tested by
 

finger counti.nq, hand motion, or light perception. They were then asked
 

to come to the school master's house for complete eye examinations, but
 

few showed up. Eye examinations were continued at the school huilding
 

on 10-11 December. Altogether Dr. Ganley gave complete ophthalmic exam­

inations to 21 of the 34 patients studied by the rest of the team (Tables
 

3 & 4), plus 9 additional individuals with loss of vision-.now designated
 

patients No. 66-74. Table 6 gives results of ophthalmic examinaticns of
 

these 30 individual patients; and Tables 7, 9, i0 & 11 give combined data
 

im comparison with results at Barkaimai and Mawua.
 

3. Mawua: During 14-18 December, Dr. Ganley gave ophthalmic examinations at
 

the village of Mawua, in collaboration with Drs. Bittner, Albiez and others
 

at LKU-TIH (Sections I.D.2 & II.C). Mawua is located about 11 miles by road
 

northwest of the Bong Iron Mine and is about 400 meters from the St. Paul
 

River (Map 5). Mawua is village #46 in Frentzel-Beyme, 197awho reported
 

skin snip positivity in 58 of 85 villagers examined (56%)--out of a total
 

population then of about 238, durinq 1968-71. More recently Dr. Albiez
 

and coworkers have enumerated the village, and provided data from examination
 

of 293 out of an estimated present population of 310 inhabitants (Tables Ba
 

& 12a): 72% of the villagers (99% of those above age 30) had microfilariae 

of 0. volvulus in skin snips of the hips; and 52% had nodules.
 

Dr. Ganley gave complete ophthalmic examinations to 76 villagers in Mawua
 

(Tables 7d, 8b, 9e, 10d, llc and 12b). The basic examination was identical
 

to that performed in Barkaimai and Lugbeyee, except for the use of the 6/60
 

"E" (see above). The patients were asked to keep their heads between their
 

knees for 5-10 minutes prior to slit lamp biomicroscopy, to facilitate
 

http:counti.nq
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concentration of microfilariae in the anterior chamber. Table 7d gives
 

combiined data on frequencies on ocular onchocerciasis by age distribution-­

rather than individual data for all 76 patients (whereas individual data
 

were given in Tables 5 & 6 for Barkaimai and Lugbeyee). But Table llc
 

gives individual data on 9 inhabitants of Mawua who suffered from loss
 

of 	vision, arid who have sabsequently been designated patients No. 75-83.
 

Skin snips were also taken from the outer canthi of 25 patients and the
 

microfilariae counted after 24 hours in saline. The 2% DEC in Nivea Milk
 

was applied topically to the faces of four individuals for two days, and
 

anterior segment biomicroscopy was then obtained on the third day.
 

II. J. Parasitoloc;Z (Drs. Schiller & Cupp)
 

1. 	 Skin snips---microfilarial couints: As a routine procedur., skin snips were 

obtained with a scleral punch from the mid-anterior region of the left and 

right thighs of patients having clinical signs and symptoms of onchocerciasis. 

Each :nip was immersed in water or physiologic saline contained in individual
 

wells of a Eelco culture plate. The wells were examined with a dissecting
 

microscope for the presence of microfilariae of 0. volvulus. Microfilarial
 

counts of the skin snips were first made after about 15-30 minutes; and again
 

after a Pci7iod -f up to 9 hours. The skin snips were then fixed in formalin
 

for histopathologic studies (Section II.H.2). Tables 1 & 3 give microfilarial
 

counts of skin snips from patients at Barkaimai and Lugbeyee.
 

2. Skj-n tests--sensitivity to microfilarial exoantiqen: The microfilarial
 

exoantigen was prepared in Dr. Schiller's laboratory at Johns Hopkins
 

University. It was produced by microfilariae of 0. volvulus cultivated
 

in vitro. The exoantigen was separated from the culture medium, lyophilized,
 

and reconstituted in phosphate-buffered saline. Aliquots of this exoantigen 

solution , (0.5 ml aliquots @ 1.2 mg protein/ml) were taken to Liberia. They 



were refrigerated as much as possible--in refrigerators at Monrovia,
 

Voinjama and Yekepa; and in a styrofoam cold box at Barkaimai and Lugbeyee.
 

For each skin test, a 0.5 ml aliquot of the exoantigen solution was injected
 

into the skin of the volar surface of the right arm of the patient. An
 

equal volume of the same phosphate-buffered saline, containing no exoantigen,
 

was injected into the volar surface of the left arm, as control. Intradermal
 

reactions were recorded after about 10 minutes. The size of the wheal (if
 

any) was recorded, and is listed in Tables 1 & 3. Biopsy specimens were
 

taken of the wheals that developed in patients 15 & 19 (Table 2).
 

II.J. 3. Blood specimens--immunochemical studies: Blood was drawn by venipuncture
 

from 19 of the 23 patients at Barkaimai; and from 15 of the 34 patients
 

at Lugbeyee (Tables 1 & 3). After separation, the serum was transferred
 

to sterile screw-capped polyethylene vials and stored under refrigeration,
 

where possible, for subsequent immunochemical studies of Onchocerciasis by
 

Dr. Schiller at the Johns Hopkins University (still pending).
 

K. Entomology (Drs. Cupp & Schiller)
 

1. Examination of ecological settings for siblinq species of S. datnosum:
 

The entomological literature regarding onchocerciasis in Liberia is quite
 

well developed as a result of the excellent work by Dr. Rolf Garms and
 

associates at LRU-TIH (Garms & Post, 1967; Garms 1972, 1973a,b,c, 1974;
 
Vajime & Dunbar, 1975;
 

Garms & Vajime, 1975; /see also Section I.D.2). Garms & Vajime, 1975
 

describe the occurence of siblinq species of the Simulium damnosum complex
 

in Liberia and the ecological settings which typify each cytotype. Dr. Bdttner
 

also gave the team specific information about rivers and sites where Garms
 

had identified the respective sibling species (Section II.C). With this
 

information as a reference, site visits were made to several rivers and
 

creeks to compare the general ecological-geophysical characteristics of
 

each; these sites are shown in Map 4.
 



-23-


II. K. 1. a. SI'tes of S. sanctipauli: The cytotype Simulium sanctipauli is named
 
many of
 

for the St. Paul River--where/its major breeding sites are located.
 

The water course is much wider and usually lacks the constant shade
 

associated with breeding sites of S. yahense. Sites #1-3 on the
 

St. Paul River near Hendi (Maps 4 & 5) are in the region originally
 

studied by Garms, 1972b. Dr. BUttner showed them to team members on
 

29 November (Section II.C). Site #4 is much farther upstream on the
 

St. Paul River at Beyanston,and was visited by the team 2 December,
 

enroute to Voinjama. A view of the river from site #4 is shown in
 

Fig. 18. This site is at the north side of the bridge from the Tolbert
 

Farm to Beyanstown. Very few flies were caught at site #4 from volunteer
 

fly boys from Beyanstown, evidently because it was too late in the
 

morning.
 

b. Sites of S. yahense: The cytotype Simulium yahense was named for
 

Yaa Creek, south of the Nimba Range (Maps 4 & 5)--where the breeding
 

site of S. yahense was originally described by Garms & Vajime, 1975.
 

On 11 December Drs. Bj8rkman and Wilcox of LAMCO Hospital took Drs. Cupp
 

and Schiller to site #9 on Yaa Creek near Zogowe--shown in Fig. 19.
 

This type locality of S. yahense is a narrow, heavily-shaded body of
 

water--in contrast to the wide, poorly-shaded river sites of S. sanctipauli
 

described in (a) abcve. There was no attempt to catch flies at site #9.
 

Hundreds of black flies believed to be S. yahense had previously been
 

caught, however, at sites #5-8 having ecological settings similar to
 

Yaa Creek. Site #5 was at Bene Creek at the bridge just north of the
 

village of Konia (Maps 2 & 4). The team stopped at site #5 enroute
 

to Voinjama on 2 December, and Drs. Cupp and Schiller returned there
 

on 3 December. On both days hundreds of black flies were caught
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after feeding on untreated boys from the village of Konia. Site #6
 

was on the south side of the bridge over the Lawa River, about two
 

miles south of Barziwehn. Four flies that had fed on one boy were
 

caught at site #6. Site #7 was along the Lofa River at Barkaimai
 

(Maps 2 & 4). Hundred of black flies were caught after feeding on
 

the treated or untreated legs of selected patients treated with
 
Table 13.
 

topical DEC or with Nivea Milk (Sections II.E and II.G.l);/ Site #8
 

was along the Baa River at Lugbeyee (Maps 3 & 4). Selected patients
 

with positive skin snips, and treated with topical DEC, were taken
 

to the river--but only a few flies were caught at site #8. These
 

xenodiagnotic studies are described in more detail in Section II.K.3.
 

II. 	K. 1. c. Sites of S. damnosum (s.s.): The cytotype Simulium damnosum (.s)
 

has been described as having larval breeding sites in Liberia along
 

the St. John and Cestos Rivers (Garms & Vajime, 1975). The aquatic
 

habitat of the immature stages of this cytotype is a large river in
 

forested zones, although this cytotype can also be found in dam
 

spillways of irrigation systems. On 11 December, enroute from Yekepa
 

to Monrovia, the team visited site #10 at the bridge over the St. John
 

River near Baila (Maps 1 4 4). Fig. 20 shows a view of the river at
 

site #10. No black flies were caught there. The team did not have
 

the opportunity to see the aquatic habitats of Simulium soubrense in
 

the Cestos River--along the southeastern border of Nimba County..
 

2. Procedures for catching black flies: Clear plastic tubes were used to
 

collect black flies, after feeding on the legs of treated or untreated
 

persons at the various sites #4-8 (Section II.K.l.b). After the flies
 

were completely engorged they detached themselves from the skin and flew
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up into the tube--at which point the tube was capped. Protruding from
 

the closed end of the tube was a filter paper wick for feeding the flies
 

with sugar water, as necessary. The tubes were taken to the "laboratory"
 

(at the USAID guest house/Voinjama; or at LAMCO Hospital), where the black
 

flies were examined and dissected under a dissecting microscope. The flies
 

were initially identified using the diagnostic characters for the Simulium
 

damnosum 	complex suggested by Crosskey, 1955 & 1956: the presence of a
 

hair-crest on the front tarsi and a white band on the hind basitarsL* A
 

further sibling designation could not be made with certainty; but based
 

on the ecological descriptions of larval habitats by Garms & Vajime, 1975
 

it was assumed that the bitinq form was S. yahense at sites #5-8 on the
 

narrow, shady Bene Creek, Lawa River, Lofa River and Baa River (Maps 2, 3
 

& 4; Section II.K.l.b).
 

II. 	K. 3. Xenodiagnostic assays: Black flies were collected after they obtained a
 

blood meal from patients treated with topical DEC, or with control Nivea
 

Milk. The flies were collected from the treated and untreated legs of
 

patients known to be infected with 0. volvulus on the basi' of skin snips.
 

Following 2 or 3 treatments on consecutive days, dt least 8 black flies
 

were collected from the treated right leg and at least 5 black flies, from
 

the untreated left leg of each patient. Approximately 1S to 12 hours later
 

these flies were dissected and examined for the presen6e of microfilariae
 

of 0. volvulus in the blood meal and the thoracic musculature, as well as
 

for larvae in advanced stages of development. Data on numbers, location,
 

motor activity and staqe of larval development were recorded. Table J.3
 

summarizes 	xenodiagnostic assays for patients No. 12, 13 & 17 at Barkaimai.
 

* Characteristics of the S. damnosum complex are discussed further in Garms & Post, 

1967; Garms, 1973c; Garms & Vajime, 1975; Ouillevere et al, 1976a,b & 1977a,g;
 
and Vajime & Dunbar, 1975.
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I. L. Photography
 

1. Scenic photographs: Candid 35-mm color positive transparencies were
 

taken by Drs. Cupp, Ganley and Schiller. Dr. Gibson took (8 x 8 cm)
 

color polaroid SX-70 Land photographs. Subjects included scenery, study
 

sites, members of the team at work, and breeding sites of Simulium species.
 

2. Clinical photographs: Dr. Connor took large format (2-1/4" x 2-3/4")
 

color positive transparencies and monochrome negatives of.many_-f the
 

pertinent lesions. Approximately 56 different views of patient's lesions
 

were photographed: 7 frames of each view (5 color and 2 BW) for a total
 

of 392 exposures. The cameras were Linhof Super Technicas (2), and the
 

light source was a 510-volt electronic flash. Films were EPR 220 and
 

PXP 220. All lesions were framed and focused on ground glass and exposures
 

made with polaroid filters over the light source and over the lens--with
 

the filters crossed so as to control highlights and to increase color
 

saturation. The polaroid filters were set at about 750 of darkening. The
 

exposure was adjusted by first making pilot photographs on polaroid film
 

with the same emulsion speed (ASA 75). Identification polaroid photographs
 

(face only) were also taken of patients. The photographs were subsequently
 

used to correlate the clinical changes with the histopathologic changes.
 

3. Photomicrographs: Drs. Connor and Gibson, assisted by the AFIP Photography
 

Department, took photomicrographs of histopathologic features from the
 

biopsy specimens. An optical bench equipped with an automatic exposure
 

meter was used to take color transparencies (4" x 5") as well as black
 

and white negatives. Black and whitc enlargements (8" x 10") were made
 

for use in this report. The legends cite the AFIP Negative No. of the
 

photograph, as well as the AFIP Accession No. of the patient.
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II. 	M. Conference of team with MOH, LIBR, and USAID officials, in Monrovia
 

Following our research studies up-country in Barkaimai and Lugbeyee, the
 

team returned to Monrovia the evening of 11 December. This allowed three
 

days for work on a preliminary draft report, before most of the team was
 

to depart for the U.S.A. late on 14 December. The team decided it would
 

be very beneficial to hold a Ligh level conference during this period,
 

to verbally report our findings and recommendations, and to learn more
 

about 	the policies of the Government of Liberia and USAID/Monrovia
 

regarding the health care system in Liberia and the control of parasitic
 

diseases. The team had accordingly sent a letter on 5 December from Voinjama
 

to Deputy Director Anderson of USAID/Monrovia--requesting that he set up
 

such a conference between the team and officials of the Ministry of Health
 

and Social, USAID, LIBR, LRU-TIH, and others interested in the control of
 

onchocerciasis in Liberia (Sections II.A-C).
 

The conference was held at the MOH on 13 December, between 1000 to 1300 hours.
 

In attendance were:
 

1. The Onchocerciasis Team for Liberia: Drs. Connor, Cupp, Ganley, Gibson
 

and Schiller;
 

2. Ministry of Health and Social Welfare: Dr. Swamy, Director/Bureau of
 

Preventivie Services; Dr. Holder, WHO Coordinator; Mr. Clark, Division
 

of Communicable Diseases;
 

3. Liberian Institute of Biomedical Research: Dr. Dennis, Director/LIBR;
 

Dr. van den Ende, Researcher;
 

4. USAID/Monrovia: Mr. Marsh, Senior Program Officer; Mr. Hagel, Program Officer;
 

5. Liberia Research Unit, Tropical Institute Hamburg: Drs. BUttner and Albiez,
 

General Medical Officers.
 

The results of the conference are incorporated into the Discussion and
 

Recommendations (Section- IVi anO -Summary, p. i-iv).
 



II. N. Preparation of Report
 

1. Preliminary Draft Report: During 12-14 December, the team prepared
 

a preliminary draft report--with secretarial assistance from the USAID
 

Mission in Monrovia. Copies were left with Deputy Director Anderson
 

of the USAID Mission, for limited distribution to some of those attending
 

Lhe conference (Section II.M) as well as to other GOL officials.
 

2. Final Draft Report: Durinq December, 1978 to February, 1979 the team
 

members worked on chances in their sections of the report--at their
 

respective institutions in the U.S.A. Additional data and discussion
 

not in the preliminary draft report were compiled and inserted into
 

the final draft report--including sections on histopathologic diagnoses
 

of the skin biopsy specimens at AFIP; and the ophthalmic examinations
 

of Dr. Ganley at Mawua (Sections II.H.3, 11.1.3, III.D.2, III.F.2,
 

III.G.2, 111.1.3; Tables 2, 4-12). Editorial changes and additions
 

were sent to the Team Leader, Dr. Connor, for incorporation into the
 

final draft report by Drs. Connor and Gibson. Copies of the final
 

draft report were sent out during 2-9 March 1979 for review by APHA,
 

USAID/Washington, and other members of the team.
 

3. Final Meetina of Team with APHA and USAID: The team was again assembled
 

in Washinqton, D.C. on with officials of the APHA and
 

USAID/Washinoton. The trip to Liberia was reviewed, and necessary changes
 

were made in the final draft report.
 

4. Final Report: Based on corrections to the final draft report made in
 

this meeting (3 above), a final report was prepared, and submitted to
 

APHA on
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III. FINDINGS
 

A. General Findings at Barkaimai
 

1. Screening for signs and symptoms of onchocerciasis (Section II.E):
 

More than 60 adults from Barkaimai were screened for signs and symptoms
 

of onchocerciasis, and 22 were selected for more study and treatment.
 

In addition, Dr. Camanor of Voinjama Hospital (patient No. 24) was given
 

the skin test and had his blood drawn. Table 1 gives general data on the
 

patients, including the AFIP Accession Number, age, sex, skin snip and
 

skin test results, and the signs and symptoms of onchocerciasis. Of the
 

22 patients, 16 had one or more onchocercal nodules. There were clinical
 

signs of onchocercal dermatitis in 17 patients; and fullness of the inguinal
 

or femoral regions in 15 patients. These clinical pathologic findings are
 

described in more detail in Section III.C.
 

2. Demography--age and sex: There were 16 males and 7 females, between the
 

ages of 20 and 90 years. The number in each age-decade were: 3 patients
 

in the 20's; 4 in the 30's; 5 in the 40's; 3 in the 50's; 2 in the 60's;
 

and 1 each in the 80's and 90's.. The median age was 46. The team made
 

no effort to enumerate the village of Barkaimai, though there were estimated
 

to be about 900 inhabitants during 1968-71 (village #7 in Frentzel-Beyme,
 

19750. We also don't know the age distribution of the village as a whole.
 

The younger males and females tended to be harvesting crops and were thus
 

less available for treatment and followup--so our sample is probably
 

older than the village as a whole. We did not study any children, who
 

are a large percentage of most Liberian villages. (For example, 47% of
 

the villagers of Mawua are under age 20, as shown in Table 12a.) A few
 

of the patients at Barkaimai were treated with topical DEC, but were
 

subsequently absent one or more days for farming or personal reasons
 

(Table 2).
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III. 	A. 3. Skin snips and skin tests: Only 6 of the 21 patients tested at Barkaimai
 

had microfilariae of 0. volvulus in skin snips of one or both thighs. After
 

the snips had been counted, they were fixed in formalin and subsequently
 

embedded in paraffin. Light microscopic studies at AFIP revealed numerous
 

microfilariae remaining within the snips. Many of the villagers with
 

negative skin snips none-the-less had onchocercal nodules and dermatitis
 

characteristic of onchocerciasis. The water or saline may have contained
 

a substance that inhibited the emergence of microfilariae from the snips.
 

In contrast, 18 of the 21 persons tested were sensitive to the microfilarial
 

exoantigen used for skin tests (Table 1). This included Dr. Camanor,
 

Patient No. 24, who had no clinical manifestations of onchocerciasis,
 

but was originally from Foya Kamara--known to be.endemic for onchocerciasis
 

a
(Frentzel-Beyme, 1975; LRU-TIH Annual Reports for 1977 & 1978). Patients
 

No. 5, 7 and 8 had negative skin tests, though all had nodules and No. 8
 

had a positive skin snip. Some of these patients may have "burned-out"
 

onchocerciasis as indicated by their age and calcified nodule(s). Those
 

with positive skin tests developed a wheal measuring between 10 and 22 mm
 

(Table 1). The wheal appeared within 10-15 minutes after injection of the
 

exoantigen, then faded within a period of a few hours. Histopathologic
 

findings in the wheals from patients No. 15 and 19 are discussed further
 

in Section III.G.
 

Comparison of the results indicates that the skin test with microfilarial
 

exoantigen is a much more sensitive indicator of onchocerciasis than is
 

the microfilarial count of skin snips.
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III. B. General Findings at Lugbeyee
 

1. Screening for signs and symptoms of onchocerciasis (Section II.F):
 

Approximately 50 adults from Lugbeyee were screened for signs and symptoms
 

of onchocerciasis, and 34 were selected for more study and treatment.
 

Table 3 gives general data on these patients, including the AFIP Accession
 

Number, age, sex, skin snip and skin test results, and the signs and
 

symptoms of onchocerciasis. Of the 34 patients, 27 had one or more
 

onchocercal nodules. Onchocercal dermatitis was noted in 14 patients;
 

and a few patients had eye
 

examinations only (Tables 3 & 6). Fullness of the femoral or inguinal
 

nodes were noted in 10 patients. These clinical pathologic findings are
 

described in more detail in Section III.C.
 

2. Demography--age and sex: There were 26 males and 8 females, between the
 

ages of 26 and 70 years. The number in each age-decade were: 3 patients
 

in the 20's; 7 in the 30's; 5 in the 40's; 10 in the 50's; 8 in the 60's;
 

and 1 in the 70's. We don't know the age distribution of the village as
 

a whole; but as for Barkaimai, we studied no children of Lugbeyee, who
 

are expected to be a large percentage of its population. The median age
 

of those studied was 50. There were estimated to be about 750 inhabitants
 

of Lugbeyee during 1968-71 (village #101 in Frentzel-Beyme, 19 7 5a). The
 

villagers were predominantly farmers, and 10 patients who were treated
 

with topical or intradermal DEC didn't return for followup on one or more
 

days (Table 4).
 

3. Skin snips and skin tests: There were microfilariae of 0. volvulus in
 

skin snips of one or both thighs of 14 of the 15 patients tested at
 

Lugbeyee. The counts for patients No. 33, 35 and 40 were much higher
 

than for patients No. 6, 12 and 17--the three highest counts in Barkaimai
 

(compare Tables 1 & 3). The high skin snip positivity (93%) agrees well
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with the report that more than 90% of the villagers above age 90 had
 

positive skin snips (Frentzel-Beyme, 1975gl.
 

-Of the 15 patients injected with microfilarial exoantigen, 12 developed
 

well-defined.wheals within 10-15 minutes; 2 were "doubtful positive"; and
 

1 was negative. These wheals measured between 10 and 26 mm, and the largest
 

ones were larger than those at Barkaimai (Tables I & 3). It is inteiesting
 

to note that patient No. 43 had the largest wheal, multiple nodules,
 

gale filarienne, and bilateral femoral lymphadenopathy--but his skin snips
 

were negative. In contrast, patient No. 39, whose skin test was negative,
 

had no nodules or lymphadenitis--but did have gale filarienne and only a
 

weakly positive skin snip. The skin test with microfilarial exoantigen
 

again appears to be a much more sensitive indicator of onchocerciasis
 

than is the microfilarial count in skin snips.
 

C. Clinical Pathologic Findings at Barkaimai and Lugbeyee (Tables 1 & 3)
 

1. Pruritus, onchocercal dermatitis and gale filarienne: Most of the 56
 

patients with onchocerciasis studied at Barkaimai and Lugbeyee had the
 

same general changes in the skin as have been previously reported for
 

patients in Zaire, Cameroon and other African countries (Connor et al,
 

1970; Gibson et al, 1976; Gibson & Connor, 1978). Itching was the
 

dominant subjective manifestation. Nost patient claimed to itch all
 

over (trunk, head & limbs) but on questioning claimed most intense
 

itching to be on the buttocks, lower trunk and thighs. Wrinkling, atrophy
 

and/or scaling of the skin of the thighs, knees, shins and buttocks were
 

common findings (Fig. 8). There was frequently hypo- or depigmentation
 

of the skin of the shins; and patients No. 19 & 60 also had depigmentation
 
were
 

of the male genitalia (Tables 1 & 3). There also several patients who
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had the features of "gale filarienne"--characterized by discrete papules
 

of lower trunk, pelvic girdle and upper thighs. The early lesions were
 

up to 0.2 cm, raised, pointed, pruritic and surrounded by scratch marks.
 

Older lesions were crusted, scaling with silvery white scales, and
 

sometimes infected. Fig. 5 shows the gale filarienne of the left thigh
 

and hip of patient No. 13.
 

III. 	C. 2. Nodules: There were one or more typical onchocercomas ti 43 (.7%) of
 

the 56 patients studied at Barkaimai and Lugbeyee (Tables 1 & 3; Figs. 5
 

& 8). They were non-tender, freely moveable nodules in the subcutaneous
 

connective tissue--almond shaped and up to 3 cm across; sometimes discrete,
 

and sometimes clustered. Patients were usually aware of these "worm
 

nodules" and frequently located them for us. Only rarely did we encounter
 

a nodule of which the patient was unaware. They mistook, however, other
 

cutaneous 	lesions such as epidermal inclusion cysts and lipomas for
 

"wornL nodules". 

The nodules 	were most numerous over the anterior superior iliac spines,
 

the greater trochanters, the sacrum and the coccyx. Fewer nodules were
 

situated between the iliac spines and trochanters, in the soft tissues
 

of the buttocks and over the ribs between the anterior and posterior
 

axillary lines. Especially striking was the finding that 11 (32%) of
 

the patients at Lugbeyee, but only 2 (9%) of those at Barkaimai, had
 

large clusters of onchocercal nodules over the sacrum-­
bisecting or to produce
 

deviating. the natal cleft the "Fuglsang sign",
 

shown in Fig. 8. The skin over some nodqles was irregularly scarred,
 

suggesting native treatment such as puncture, brqnding, etc. In this
 

small sample of patients we found no nodules over the ankles, knees,
 

scapulae, or or. the head.
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III. 	C. 3. Lymphadenopathy: The femoral and inguinal lymph nodes were enlarged in at
 

least 25 (45%) of the 56 patients at Barkaimai and Lugbeyee (Tables 1 & 3).
 

There was usually a dominant node up to 1.5 cm maximum; and all enlarged
 

nodes were non-tender, soft, freely moveable and less than 1.5 cm maximum.
 

Some patients had early hanging groins over clusters of enlarged nodes-­

as illustrated for Patient No. 13 in Fig. 5. The clinico-pathologic features
 

of onchocercal lymphadenitis are described by Gibson & Connor, 1978. None
 

of the villagers seen at Barkaimai or Lugbeyee had elephantoid changes of
 

the male genitalia, or fully developed hanging groins--as described for
 

patients in Zaire, Cameroon and other African countries by Gibson & Connor,
 

1978'he team took no biopsy specimens of enlarged lymph nodes from the
 

Liberians. The femoral or inquinal lymph nodes of several patients became
 

tender and painful following topical, oral or intraderma. treatment with DEC.
 

D. Reactions to Topical DEC
 

1. Clinical findings: The lotion of 2% DEC in Nivea Milk was rubbed over the
 

right legs of 10 patients at Barkaimai and 16 patients at Lugbeyee; and
 

both legs of patient#40 were inadvertedly treated (Tables 2 & 4). Most
 

were given multiple treatments on two or three consecutive days. Three
 

of the 26 topically treated patients did not return for followup (11%;
 

patients No. 33, 44 & 65); and seven patients showed no change in the
 

treated right leg (27%; patients No. 1, 5, 9, 19, 42, 43 & 45). These
 

"non-reacters" had neqative skin snips of both thighs, excepting low
 

microfilarial counts for patients No. 42 & 45 (Tables 1 & 3). The remaining
 

sixteen (62%) developed itchinq of the entire treated limb, within a few
 

hours--but no change in the untreated limb or elsewhere on the body. Eight
 

of these developed pruritus only--without papules or other objective changes
 

in the skin of the treated limb (31%; patients No. 10, 32, 35, 37-41).
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These "moderate reacters" generally had low microfilarial counts in skin
 

snips of both thighs--excepting the very high counts for patients No. 35
 

& 41. Eight others developed pruritus within a few hours, and by 24 hours
 

had developed a confluent area of eruption characterized by edema, some
 

erythema, and fine papules (31%; patients No. 6, 12, 13, 14, 17, 31, 34 & 36).
 

These "severe reacters" generally had moderate to high microfilarial counts
 

in skin snips of the thighs--excepting the neqative count for patient No. 14.
 

(All of these "non-, moderate, and severe reacters" had positive skin tests
 

to microfilarial exoantigen, excepting "non-reacter" patient No. 5.)
 

The papular eruption in "severe reacters" was generally limited to the
 

anterior upper thigh, roughly triangular in outline with the base along
 

the inguinal ligament--the upper limit of topical application of DEC. This
 

triangular area of skin probably had a higher concentration of microfilariae
 

than the remainder of the treated leg. The papular eruptions on the treated
 

right thighs of patients No. 12, 17 and 34 are shown in Figs. 3, 4, 6 & 7.
 

These eruptions contrast with the smooth skin of the untreated left thighs-­

indicating little or no systemic distribution of DEC within the times studied.
 

(Some patients complained of generalized itching after topica. DEC, but
 

these patients pointed to the right thigh and leg when asked about the
 

area of most severe itchinq; no papules, erythema or swelling occurred
 

outside the treated area.) The papular eruptions persisted for the 2-3 days
 

of observations, and usually became more severe after multiple applications.
 

This is illustrated in Figs. 3 & 4 for patient No. 12 after one and three
 

treatments. By the third day large papules up to 2 mm across developed,
 

one of which was biopsied at 71 hours (biopsy 12B; Figs. 12-15; Section
 

III.D.2). The edema at 71 hours is indicated by the 20.5-inch circumference
 

of the treated right thigh, compared to 19.5 inches for the untreated left
 



thiqh. Erythema was a common feature of the treated thighs of "severe
 

reacters"; but this was especially pronounced for patient No. 13, whose
 

right thigh was quite hot to the touch--described as "brawny hot edema".
 

Nivea Milk containing no DEC was rubbed over the right legs of four control
 

patients at Barkaimai (patients No. 2, 3, 20 & 21)--none of whom developed
 

any pruritus, papular eruptions, or other changes seen after the topical
 

application of DEC in Nivea Milk.
 

III. D. 2. Histopatholoqic findings: Biopsy specimens of skin were taken from both
 

treated and untreated thighs, after one to three daily topical applications
 

of DEC (Section 11.11.2). There were no specimens from "non-reacters".
 

a. "Moderate reacter"--3 days: There was one biopsy specimen (10A; Table 2)
 

from a'hoderate reacter", taken at 67 hours--after three topical
 

applications of DEC to patient No. 10. Microscopic examination revealed
 

only mild chronic inflammation of neurovascular channels of the upper
 

dermis, but few eosinophils; occasional microfilariae within the upper
 

dermis--showing no degenerative changes; and no intra-epidermal vesicles
 

or other changes in the epidermis.
 

b. "Severe reacters"--l day: Biopsy specimens 12A, 17A & 36A were taken
 

from treated thighs of "severe reacters",patients No. 12, 17 & 36,
 

22-23 hours after a single topical application of DEC; and specimen 36B
 

was from the untreated left thigh at the same time (Tables 2 & 4).
 

Microscopic examination of 12A, 17A & 36A revealed moderately heavy
 

chronic inflammation of neurovascular channels of the upper dermis-­

includinq large numbers of eosinophils, many of which were 'Kegranulated";
 

multiple areas of necrosL containing degenerating microfilariae of
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0. volvulus; viable microfilariae, sometimes in dermal papillae just
 

beneath the epidermis, but sometimes penetrating into the basal layer;
 

and a few intra-epidermal vesicles containing fragments of degenerating
 

microfilariae. Control specimen 36B taken from the untreated left thigh
 

(23 hours after topical application of DEC to the right leg) revealed
 

only mild chronic inflammation of neurovascular channels, with very few
 

eosinophils; no foci of necrosis or degenerating microfilariae; few
 

viable microfilariae in the upper dermis; and no intra-epidermal vesicles.
 

III. D. 2. c. "Severe reacters"--2 days: Biopsy specimens 6A, 13A, 14A & 31A were
 

taken from treated thighs at 45-49 hours, after two topical applications
 

of DEC; and specimen 14B was from the untreated thigh at the same time
 

(Tables 2 & 4). Microscopic examination revealed more severe forms of
 

the changes described in (b) after 1 day. In particular there were more
 

areas of necrosis containing degenerating microfilariae, and intra-epidermal
 

visicles were much more frequent in specimens 13A & 31A. A typical section
 

from specimen 13A (6-mm wide) showed 5 vesicles ranging between 50-80
 

microns across. A typical section from specimen 31A (6-mm wide) taken
 

through a clinical "papule" showed a very large intra-epidermal vesicle
 

about 1-mm across and divided into three compartments; plus six smaller
 

vesicles ranginq between 60-250 microns. Fig, 16 shows a vesicle of
 

about 240 microns in specimen 31A; the vesicle is being penetrated by
 

a microfilaria of 0. volvulus. These vesicles contain large numbers
 

of eosinophils and neutrophils and can thus be called intra-epidermal
 
s 

abcesses.

A 

The chronic inflammation of the neurovascular channels of
 

the upper dermis also included numerous eosinophils--but we found very
 

few neutrophils in the dermis following topical application of DEC.
 



Control specimen 14B from the untreated left thigh (48 hours after
 

topical treatment of the right leg) showed none of these changes, and
 

was similar to specimen 36B in (b) above. (A few microfilariae were
 

seen in specimens 14A & B, even though the skin snips of both thighs
 

had negative counts; Table 1.)
 

III. D. 2. d. "Severe reacters"--3 days: Biopsy specimens 6B & 12B were taken from
 

treated thighs at 70-71 hours--after three topical applications of DEC
 

(Table 2). Figs. 4 & 12 show the clinical picture of the papular
 

eruption, and the cut surface of specimen 12B through a large papule
 

(vesicle) that is about 2.0 mm across and 0.7 mm deep. Microscopic
 

examination of this specimen revealed a very large vesicle divided
 

into two compartments, one of which contained a microfilaria"-as shown
 

in Fiqs. 13 & 14.. Sections stained by H & E, Giemsa and Russell-Movat
 

stains reveal that the vesicle contains fibrin, inflammatory mucin
 

and fluid, in addition to eosinophils, neutrophils and desquamated
 

epidermal cells. Fig. 15 shows a degenerating microfilaria within a
 

smaller intra-epidermal abcess of the same specimen. Microscopic
 

examination of specimen 6B revealed less reaction than in specimen 12B,
 

but more than in specimen 6A (45 hours; (c) above). The vesicles in
 

specimen 6B ranged between 100-200 microns across, and generally
 

contained degenerating microfilariae.
 

Reaction):
 
3. Comparisons to reactions to oral DEC (Mazzotti/: The papular eruption
 

seen clinically after topical application of DEC, and the vesicles seen
 

by histopathologic examinations, have previously been observed in some
 

patients treated with oral DEC--as reported by Connor et al, 1970 and
 

WHO, 1974. Pruritus is likewise common to both modes of administering
 

DEC. But the reaction is more localized with topical application, in
 



contrast to the systemic effects of oral DEC. The papules and vesicles
 

may be somewhat more numerous after topical application, perhaps because
 

it results in a higher conrentration locally in the upper dermis and in
 

the epidermis.
 

III. E. Reactions to Oral DEC
 

1. Clinical findinqs: Severe, qeneralized pruritus (Mazzotti reaction)
 

developed in natients fl6. 16 & 21 given a single 100-mg oral dose of
 

DEC (banocide), as well as in patient Nlo. ,23 given two such daily doses.
 

The most severe reaction was bilateral periorbital edema that developed
 

in patient No. 16 (Tables 2 & 5; Section III.I.1).
 

2. Histonatholoqic findinqs: A 4-mm punch biopsy specimen of the skin of
 

the swollen left outer canthus was taken from patient No. 16, 24 hours
 

after her oral dose of DEC. Microscopic examination revealed severe edema
 

with dilated lymphatic vessels in the upper dermis. The Ruspell-Movat
 

stain revealed large amounts of muco-saccharides. Within the neurovascular
 

channels and around the follicles and glands there was a chronic infiltrate
 

that included especially large numbers of plasma cells and lymphocytes,
 

but few eosinophiis. (Large numbers of eosinophils are commonly seen in
 

other cases after oral or topical DEC.) The Giemsa stain revealed large
 

numbers of mast cells as well. A careful search of ten sections revealed
 

no intact microfilariae, but there was a focus that appeared to contain
 

nuclei of a degenerating microfilaria near a gland. The lack of large
 

numbers of microfilariae in the outer canthus contrasts with the numerous
 

microfilariae and punctate opacities seen in both corneas (Table 5;
 

Section III.I.1). This suggests that the periorbital edema resulted from
 

an immune response to soluble microfilarial antigens, rather than to
 

intact microfilariae--although we have no pre-treatment specimen from the
 



outer canthus. There might also have been post-treatment miqration of
 

microfilariae from the canthi into the corneas. (Microfilariae were not
 

seen in skin snios of both thighs, before treatment; but she developed
 

a wheal on the arm after injection of microfilarial exoantigen--Table 1
 

and Section III.A.3.)
 

III. F. Reactions to Intradermal DEC
 

1. Clinical findinas: An intradermal injection of 25 mg DEC was given to
 

16 patients at Luqbeyee (patients No. 47 & 50-64; Table 4). Patients
 

No. 53 & 64 didn't return for follow-up, and No. 55, 56 & 62 showed no
 

pruritus or other reaction. The remaining 11 patients developed generalized
 

pruritus, with maximum itching often near the site of injection of the
 

thigh. But severe itching also developed at sites remote from the injection,
 

especially over papules and onchocercal nodules of the buttocks and iliac
 

spines in No. 54 and 58. The itchina began as early as 15 minutes after
 

injection in some patients, and was still severe after 20-24 hours in
 

most--but seemed to have subsided in patient No. 54. The sites of injection
 

generally became swollen and indurated, and blisters developed over these
 

sites in No. 59 & 63 (Section III.F.2 below)--the clinical appearance of
 

which are shown in Figs. 9 & 11. The area., of induration were about 25 mm
 

across, and the blisters were 4-6 mm across. Skin snips were not taken
 

from any of the oatients given intradermal DEC, so we can't correlate
 

differences in the severity of the reactions with numbers of microfilariae
 

in the skin of the thighs.
 

2. Histopathologic findings: Biopsy specimens of skin were taken from
 

four of the sixteen patients given intradermal injections of DEC, as
 

given in Table 4. Biopsy specimen 57A was taken through a papule on
 

the huttock of patient No. 57, 90 minutes after intradermal injection
 

of DEC into his left thigh. Microscopic examination revealed a chronic
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infiltrate of the neurovascular channels, inflammatory mucin (revealed
 

by the Russell-Movat stain), and occasional intact microfilariae in the
 

dermal papillae.
 

Biopsy specimens 50A & B were taken from the right and left thighs,
 

18 hours after intradermal injection of DEC into the left thigh. Clinically
 

there was more reaction in the treated thigh than in the untreated one.
 
untreated thigh
 

Microscopic examination of specimen 50A from the
 

revealed chronic inflammation of the neurovascular channels--especially
 

with numerous plasma cells and lymphocytes, but only a few eosinophils;
 

and numerous intact microfilariae in the upper dermis, but none that
 

were degenerating. Examination of specimen 50B from the injection site
 

revealed a slight blister (not noted clinically); severe chronic inflam­

mation of the neurovascular channels, with numerous plasma cells and
 

lymphocytes, and many-fold more eosinophils than in specimen 50A; and
 

numerous degenerating microfilariae but few intact microfilariae in the
 

upper dermis.
 

Biopsy specimens 59A & 63A were taken thrcugh blisters at the injection
 

sites, 20 hours after intradermal injection of the right and left thighs
 
10
 

of patients No. 59 and 63, respectively. Fig./shows a cross section of
 

specimeii 59A. Both specimens had a hyperemic dermis that was firmly
 

attached to, but sharply delimited from the underlying lobulated fat.
 

Microscopic examination revealed a denuded epithelium, with the keratin
 

and part of the prickle cell layer lifted off--erosion of the epithelium
 

being greater for specimen 59A than 63A. Both showed mixed acute and
 

chronic inflammation widely distributed throughout the -upper dermis,
 

and containing large numbers of neutrophils as well as eosinophils;
 

specimen 63A also had large numbers of plasma cells in this infiltrate.
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The large numbers of neutrophils are in marked contrast to their minimal
 

presence in specimens from patients treated with topical or oral DEC.
 

Specimens 59A & 63A both had numerous degenerating and intact microfilariae
 

in the dermal papillae, extending through the denuded epithelium, and also
 

within the lumen of the blister. There were also microfilariae much
 

deeper, around the lobulated fat--and most of these were degenerating
 

microfilariae. The Russell-Movat stain revealed fibrinoid strands and
 

globular material amongst this fat--some of which material is believed
 

to be immune complex involving microfilarial antigens (cf Gibson & Connor,
 

1978).
 

III. G. Reactions to Injection of Microfilarial Exoantigen
 

1. Clinical findings: At Barkaimai and Lugbeyee, a total of 36 patients
 

were injected with the microfilarial exoantigen; and 30 (82.5%) developed
 

a wheal measuring between 10 and 26 mm (Tables 1 & 3; and discussed for
 

the separate villages in Sections III.A.3 & III.B.3). The 10 x 13 mm
 

wheal on the right arm of patient No. 17 can be seen in Fig. 6--in
 

contrast to the site of control saline injection on the left arm.
 

2. Histopatholoqic findings: Biopsy specimens 15A & 19A were taken through
 

the wheals, 25 and 50 minutes after injection of microfilarial exoantigen
 

into the right arms of patients 146. 15 & 19, respecively (Table 2).
 

The 6-mm punch biopsy specimens were taken through wheals measuring
 

16 x 17 mm and 18 x 20 mm, respectively. The cut surface of specimen
 

19A was noted to show an indistinct line between the dermis and the
 

underlying fat ("fusion"). Microscopic examination revealed edema and
 

hyperemia of the dermis; and a chronic infiltrate consisting mostly of
 

eosinophils, in and around small vessels of the mid-dermis. This is
 

illustrated for specimen 19A, in Fig. 17. The vasculitis was greater
 

for specimen 19A than for 15A. The Russell-Movat stain revealed edema
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containing fibrinoid material interpreted as immune complex involving
 

the microfilarial antigen (Gibson & Connor, 1978). No microfilariae
 

were found in either specimen--consistent with the negative microfilarial
 

counts for skin snips from both thighs of these patients (Table 1).
 

III. H. Lack of Reaction to Topical Mintezol
 

1. Clinical findings: Liquid thiobendazol ("Mintezol") was topically applied
 

to the right legs of four patients at Barkaimai. No subjective or objective
 

changes were noted in either the treated or untreated legs of patients No.
 

8, 11 & 20; and patient No. 2 said his right leg felt "heavy" but not itchy
 

(Table 2).
 

2. Histopataologic findings: Biopsy specimen 8A was taken 22 hours after
 

topical application of Mintezol to the right leg. Microscopic examination
 

revealed occasional intact microfilariae, but no degenerating microfilariae.
 

(Pre-treatment skin snips were negative for the right thigh, but positive
 

for the left thigh; Table 1). Specimen 8A was otherwise normal skin-­

without chronic infiltrate or edema.
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II. 	I. Ophthalmologic Findings:
 

1.. Barkaimai: Ophthalmic examinations were given to 18 inhabitants of
 

Barkaimai--16 of those studied and treated by the rest of the team
 

(Tables 1 & 2), plus two additional patients No. 27 & 28. Tables 5,
 

7a, 9a, 10a & lla give ophthalmologic findings for the individual
 

patients and eyes, as well as frequencies of symptoms and visual
 

acuities by age distribution. There was punctate keratitis in 9 (50%);
 

microfilariae in the anterior chamber in 4 (22%)' onchocercal chorio­

retinitis in 2 (11%); and one or more of these signs and symptoms of
 

ocular onchocerciasis in a total of 10 of the 18 villagers examined (56%)--


Table 7a. None-the-less, 28 (78%) of their 36 individual eyes had
 

visual acuity in the normal range of 6/6 to 6/12; 3 eyes (8%) had
 

somewhat reduced acuity in the range 6/18 to 6/36; and 5 eyes (14%) had
 

severe loss of vision to an acuity range of 1/60 to NLP (no light
 

perception)--Table 9a. But the reduced visual acuity was caused by
 

the ocular onchocerciasis only in the eyes of patient No. 16: 6/24
 

and 6/18 in the right and left eyes, respectively --Tables 5, 10a, lla.
 

Slit lamp examination revealed numerous microfilariae and a few punctate
 

opacities in her corneas as well as nasal and temporal infiltrates of
 

the corneas. She was examined 24 hours after an oral dose of 100 mg DEC,
 

and had developed severe bilateral periorbital edema--although no intact
 

microfilariae and only one focus with an apparent degenerating mf was
 

seen in the 4-mm punch biopsy specimen 16A from the left outer canthus
 

(see Section III.E.l&2). Other patients having microfilariae and/or
 

punctate opacities in the corneas but no vision loss included patients
 

No. 6, 12, 13 & 17--who had microfilariae in skin snips of the thighs,
 

and were "severe reacters" to topical application of DEC (Tables 1, 2 & 5;
 

Section III.D.2.b-d).
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Other causes of reduced vision at Barkaimai included cataracts in
 

patients No. 21 & 28; glaucoma in No. 27; and probably measles in
 

No. 15--Tables 5, 10a & lla. Only patients No. 27 & 28 had been
 

selected for ophthalmic examinations because of visual loss, and
 

they showed no overt signs of either ocular or dermal onchocerciasis.
 

The other 16 patients had been selected by the rest of the team (before
 

Dr. Ganley arrived) on the basis of onchocercal nodules, skin lesion3,
 

and other signs and symptoms of dermal onchocerciasis (Table 1). The
 

age distribution of those examined included none under age 20, and was
 

thus not representative of the village as a whole (for which we have
 

no data). The size of the sample is too small to provide good data
 

on age distribution of the symptoms of ocular onchocerciasis. It will
 

be noted from Table 7a, however, that villagers aged 40-59 had higher
 

frequencies of punctate keratitis and chorioretinitis than those aged 20-39.
 

II. I. 2. Lugbeyee: In a preliminary survey of Lugbeyee, Dr. Ganley examined many
 

persons with reduced vision by handlight and direct ophthalmoscopy, and
 

tested visual acuity by finger counting, hand motion, or light perception.
 

A few of these later received ophthalmic examinations by slit lamp-­

along with many of those selected by the rest of the team for signs
 

of dermal onchocerciasis (Tables 3 & 4): patients No. 66-74, in addition
 

to patients No. 31-63--as given for individual patients in Tables 6, 10b
 

& llb. Tables 7b & 9b give combined frequencies of signs and symptoms
 

of ocular onchocerciasis, and visual acuity levels by age distributions-­

for 23 and 30 patients from Table 6, respectively. There was punctate
 

keratitis of the corneas in 8 (35%); microfilariae in the anterior
 

chamber in 9 (39%); chorioretinitis in 7 (30%); and one or more of
 

these signs of ocular onchocerciasis in a total of 13 (57%) of the
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23 villagers examined by slit lamp--Table 7b. The seven patients
 

No. 68-74 were tested for visual acuity, but weren't examined by
 

slit lamp (Tables 6, 7b & 9b)--giving acuities for 60 individual eyes
 

of 30 villagers. Of these, 35 (58%) had acuities in the normal range
 

of 6/6 to 6/12; 2 eyes (3%) had somewhat reduced acuities in the range
 

6/18 to 6/36; 4 eyes (7%) had more strongly reduced acuities in the
 

range 6/60 to 3/60; and 19 eyes (32%) had severely reduced acuities
 

in the range 1/60 to NLP. The reduced acuities probably resulted from
 

ocular onchocerciasis only in 4 eyes of 3 patients: macular depigmentation
 

in the right eyes of patients No. 48 & 66; and chorioretinitis in both
 

eyes of No. 52--Tables 6, 10b & llb. Other patients having microfilariae
 

and/or punctate opacities in the corneas, or microfilariae in the anterior
 

chamber--but no resultant loss of vision--included patients No. 31 & 36
 

who weee "severe reacters" to torical DEC; and No. 59 & 63 who developed
 

blisters from intradermal DEC (Tables 3, 4 & 6). Patient No. 59, however,
 

had no light perception in the right eye because of trauma.
 

Other causes of reduced vision at Lugbeyee included cataracts in the
 

five patients No. 47, 67, 70, 72 & 73; glaucoma in No. 46 & 69; and
 

a corneal scar probably secondary to infection in No. 74. These were
 

patients selected for loss of vision in Dr. Ganley's preliminary survey-­

hence the higher frequencies than seen at Barkaimai. The age distribution
 

of those examined at Lugbeyee likewise included none under age 20, and
 

was not representative of the village as a whole (for which we 'have no
 
shows
 

data). Table 7b/little change in punctate keratitis and microfilariae
 

in the anterior chamber between ranges 20-39 & 40-59; but a marked
 

increase in chorioretinitis for those over age 60.
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II. I. 3. Barkaimai + Lugbeyee: Because of the small sample sizes at Barkaimai
 

and Lugbeyee, the data were also combined for the two villages, and
 

are presented in Tables 7c, 9c & 10c. Of 41 villagers that were given
 

slit lamp examinations, 17 (41%) had punctate keratitis; 13 (32%) had
 

.microfilariae in the anterior chamber; 9 (22%) had chorioretinitis;
 

and 23 (56%) had one or more of these symptoms ot ocular onchocerciasis--


Table 7c. Of the 96 individual eyes of 48 villagers tested for visual
 

acuity, 66% %ere in the normal range of 6/6 to 6/12; 5% had somewhat
 

reduced acuities in the range 6/18 to 6/36; 4% had more strongly reduced
 

acuities in the range 6/60 to 3/60; and 24% had severely reduced acuities
 

in the range 1/60 to NLP. (The high percentage in the last category
 

resulted largely from selection of villagers with loss of vision
 

at Lugbeyee; Table 9c.) The loss of vision resulted from ocular
 

onchocerciasis in only 6 eyes of 4 patients--Table 10c. The remaining
 

19 patients with ocular onchocerciasis had normal visual acuities, and
 

most had only a few microfilariae and/or punctate opacities in the
 

corneas--and likewise only a few if any microfilariae in the anterior
 

chambers. The largest causes of visual loss in Barkaimai and Lugbeyee
 

were cataracts in 6 patients; and glaucomas in 3 patients--Table 10c.
 

The age distributions of the symptoms of ocular onchocerciasis are
 

also shown in Table 7c. The frequencies of punctate keratitis were
 

somewhat higher for ages 40-59 compared to 20-39, then decreased over
 

age 60; and chorioretinitis increased sharply over age 60.
 



II. 	I. 4. Mawua: Dr. Albiez and coworkers at the LRU-TIH have done extensive
 

studies of onchocerciasis in the village of Mawua (Mauwa)--for the
 

doctoral dissertation of Dr. Albiez and other reports by Drs. Albiez,
 

BUttner & Schulz-Key listed under LRU-TIH, 1976 & 1977 (Annual Reports).
 

They provided data on age and sex distributions of the total village, as
 

well as on microfilarial carriers and nodule carriers--given in Tables 8a
 

& lfor 293 inhabitants, out of a total population of 310 found in a
 

survey conducted in April, 1976. During 14-18 Dec 78, Dr. Ganley gave
 

ophthalmic examinations to 76 (26%) of he 293 inhabitants, for which
 

the corresponding data are given in Tables 8b & 12b. The participation
 

rate increased slightly with increasing age, probably reflecting the
 

availability of the older group since they were not needed in the fields
 

or were not out in the market place. None were examined under the minimum
 

age limit of six years. In general the patients who underwent an ophthalmic
 

examination had similar frequencies of microfilarial carriers and nodules
 

carriers, plus mean mf per mg of hip skin snip and nodules per carrier,
 

as for the total village (Tables 12a & b). There was some variability,
 

as expected considering the small numbers in each age group.
 

Table 9e. 	gives visual acuity levels by age for individual eyes among the
 

76 villagers. 138 (91%) of the 152 individual eyes had visual acuities
 

in the normal range of 6/6 to 6/12 (= 20/20 to 20/40); and 100% of the
 

eyes were 	"normal" under age 50. There were 4 eyes (3%) with somewhat
 

reduced acuities in the range 6/18 to 6/36; 4 eyes (3%) with more strongly
 

reduced acuities in the range 6/60 to 3/60; and 6 eyes (4%) with severely
 

reduced acuities in the range 1/60 to NLP--Table 9e. Tables lOd & lic
 

give the 	causes of reduced acuities for the 14 eyes (9%) with acuities of
 

6/18 (= 20/60) or worse. Ocular onchocerciasis probably caused the reduced
 

acuities in only 4 of these eyes from three patients: optic atrophy in
 



-49­

the left eye of patient No. 75; macular depigmentation in both eyes of
 

No. 81 and. the left eye of No. 82. There were 44 other patients with
 

evidence of ocular onchocerciasis, however, who showed no resultant
 

loss of vision (Table 7d). Other causes of visual loss at Mawua included
 

cataracts in No. 77, 78 & 80; traumatic cataract in No. 79; glaucoma in
 

No. 83; and uncorrected aphakia in No. 76. Patient No. 77 had bilateral
 

cataract extraction, but without corrective lenses; and acuity less than
 

6/60. Based on examination of the ocular media, Dr. Ganley anticipates
 

that normal visual acuity should be expected with corrective lenses; so
 

she shouldn't be considered legally blind in the absolute sense.
 

Table 7d gives the frequency of ocular onchocerciasis by age and sex
 

distribution among the 76 villagers given ophthalmic examinations. The
 

major manifestations of ocular onchocerciasis were punctate keratitis
 

in 27 (36%); microfilariae in the anterior chamber in 35 (46%); and
 

diffuse depigmentation or drusen-like appearance of the chorioretina
 

in 16 (21%). Optic atrophy in one villager was probably caused by
 

onchocerciasis (discussed below). If the patient had any of these
 

findings in either eye, the diagnosis of ocular onchocerciasis was applied
 

to that individual. The frequency of punctate keratitis appeared rather
 

constant at 33-37% for the different age ranges. There was an increase
 

in the frequency of microfilariae in the anterior chamber with age:
 

18% for ages 0-19; 50% for ages 20-39; 58% for ages 40-59; and 67% above
 

age 60. The presence of diffuse depigmentation of the chorioretina also
 

similarly increased with age: 10% for ages 20-39; 32% for ages 40-59;
 

and 53% above age 60. The prevalence of any manifestation of ocular
 

onchocerciasis also increased with age: 41% for age2 0-19; 65% for
 

ages 20-39; 74% for ages 40-59; and 73% above age 60. The overall frequency
 

of ocular onchocerciasis in the 76 villagers examined at Mawua was 62%.
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Only one patient showed a suggestion of a nasal and temporal infiltrate
 

but it was very early in its development. None showed evidence of marked
 

sclerosing keratitis. In two, microfilariae were observed in the cornea
 

in addition to the punctate keratitis. The number of microfilariae in
 

the anterior chamber usually measured between 1-4 per eye when present.
 

Seven patients had between 5-19 Microfilariae in one eye, and three
 

individuals had more than 20 microfilariae present in an anterior chamber.
 

The maximum iris changes observed in Mawua were a slight thickening of
 

the iris with some loss of stromal crypts and an occasional patient had
 
anterior
 

some loss of the pupillary frill. No posterior or ./ synechia nor any
 

pupil deformity were observed. One patient had bilateral early optic
 

atrophy with proliferative chorioretinitis consistent with ocular oncho­

cerciasis. Although optic atrophy in its end stage may be uncharacteristic
 

of any specific etiology, the presence of proliferative chorioretinitis
 

makes the possibility of onchocerciasis a very likely cau'sp for the
 

optic atrophy. Only 3 patients had proliferative onchocercal chorio­

retinitis. The other 13 patients had a diffuse depigmentation at about
 

the pigment epithelial level, some of which had a yellowish coloration
 

at its base. These areas were not unlike drusen and certainly might be
 

called drusen by some observers. These were located primarily in the
 

posterior pole of the eye, and were more frequently seen in older individuals
 

but were seen in one 24-year old. They appeared similar to what Dr. Ganley
 

has observed in the savannah type of onchocerciasis. Although there was
 

a high frequency of ocular onchocerciasis in Mawua, it was minimal in most.
 

Most striking was the absence of even early sclerosing keratitis; the very
 

few cases of proliferative chorioretinitis; absence of large patches of
 

retina- and chorio-capillaris; and absence of a high frequency of optic
 

neuritis and atrophy--all of which Dr. Ganley has observed in the savannah
 

form of onchocerciasis.
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III. J. Parasitologic Findings
 

1. Skin snips: At Barkaimai, only 6 (28%) of the 21 patients tested
 

had microfilariae of 0. volvulus in skin snips of one or both thighs
 

(Table 1; Section III.A.3). Yet the other 15 patients with negative
 

skin snips had nodules and/or other clinical manifestations of
 

onchocerciasis. Even among those with positive skin snips, the
 

7mea-:7 total number of microfilar.ae in the 2 snips was very low
 

(x = 8.1 per 2 snips). This lack of correlation between a detectable
 

adcrofiladermia and clinical signs possibly could be explained by the
 

promiscuous and irregular use or oral DEC ("banocide"). Discussions
 

with patients at Barkaimai as well as with the staffs of Voinjama Hospital,
 

Curran Lutheran Hospital/Zorzor and Konia Health Center revealed that
 

banocide is readily available through a variety of sources in the
 

Voinjama-Zorzor region--often taken for itching skin, without having
 

had a skin snip test. Health posts such as the one at Barkaimai don't
 

perform skin snips, but refer patients to a Health Center or Hospital
 

for such tests; and those found to have positive snips are routinely
 

given courses of banocide.
 

This contrasts with the results at the village of Lugbeyee, where
 

14 (93%) of the 15 tested had microfilariae in one or both thighs
 

(Table 3; Section III.B.I). The sums for the two thighs went as high
 

as 55-63 for patients No. 35 & 40 at Lugbeyee, compared to the maximum
 

sum of 13 microfilariae per two snips for No. 12 at Barkaimai; and the
 

mean microfiladermia was 13.5 per 2 snips at Lugbeyee. In response to
 

questioning, none of the patients at Lugbeyee admitted to having been
 

treated with oral DEC. Likewise, the staff of LAMCO Hospital and the
 

YMCA Clinic stated that banocide is not routinely dispensed in that
 

http:microfilar.ae
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region of upper Nimba County, and that skin snips are not tested as
 

frequently. (Frentzel-Beyme, 1975areported only a few hyperendemip
 

villages in upper Nimba County along the Guinea and Ivory Coast borders--


Duopleh, Lugbeyee & Bonatown; villages #100-102. There was much lower
 

microfiladermia in the rest of the County.)
 

2. Skin tests: The results of the intradermal tests with the exoantigens
 

of cultured microfilariae, on the other hand, correlated closely with
 

the occurrence of clinical manifestations in both villages, suggesting
 

that this test may be significantly more sensitive than the skin snip
 

method for diagnosing onchocerciasis. In Barkaimai, all but 2 of the
 

21 persons tested reacted positively--including Dr. Camanor, originally
 

from the endemic region near Foya Kamara (Table 1; Section III.A.3).
 

In Lugbeyee, all but 1 of the 15 patients tested reacted positively.
 

(In 3 patients at these two villages, however, the reaction was
 

relatively weak.) The reaction was typically characterized by the
 

formation of a wheal ranging in size from 10 x 10 no to 15 x 26 mm.
 

The larger wheals often exhibited pseudopodia and they usually were
 

surrounded by an erythematous zone. The reaction produced no apparent
 

discomfort to the patient. The wheal appeared within about 15 minutes
 

after injection of -he microfilarial exoantigen; and regression of the
 

wheal was Nomplete iA less than 2 hours. The saline control injections
 

the opposite (leftLfrms were nega-,ive inkall cases. Ilistopathologic
 

findings on biopsy specimens of the whels are described in Section III.G.2.
 

3. Dlood specimens: Blood was drawn from 1:9 of the 23 patients at Barkaimai;
 

and from 15 of the 34 patients az Lugbeyee (Tables 1 & 3). Serum from
 

these blood specimens has been separated, and will be used for penjing
 

immunochemical studies of 6nchocerciasis at the Johns Hopkins University
 

by Dr. Schiller.
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III. K. Entomologic Findings
 

1. Ecological settings for sibling species of S. damnosum: Section II.K.l
 

discusses physical characteristics of breeding sites for sibling species
 

of the S. damnosum complex, as described by Garins and coworkers at the
 

LRU-TIH. The team visited black fly sites #i - 10 for tl. e sibling
 

species, as shown on Map 4 and Figs. 18 - 20. Sites #1 - 3 on the
 

lower St. Paul River near Hendi as well as site #4 on the upper St. Paul
 

River at Beyanstown (Fig. 18) are breeding sites of S. sanctipauli-­

characterized by a wide water course that lacks constant shade. Sites
 

#5 - 9 are narrow and heavily shaded--characteristics of breeding sites
 

of S. yahense: #5, Bene Creek at Konia; #6, Lawa River south of Barziwehn;
 

#7, Lofa River at Barkaimai; #8, Baa River at Lugbeyee; #9, Yaa Creek
 

near Zogowe (Fig. 19). Site #10 on the St. John River neat Baila is
 

wide and forested (Fig. 20); Garms & Vajime, 1975 found this to be a
 

breeding site for S. damnosum (s.s.). Further details are to be found
 

in that and other references by Garms, cited in Section II.K.l.
 

Based on the physical characteristics of the breeding sites for the
 

sibling species described above, it seemly likely that, if deemed
 

necessary, aerial applications of larvicides could reduce populations
 

of S. sanctipauli and S. damnosum (s.s.). This type of control however
 

would not be completely effective for S. yahese nor for populations
 

of S. damnosum occuring in irrigation systems. More careful applications
 

of larvicides from the ground would be required to supplement a large
 

scale aerial program. Any such program should use the larviciding
 

technology developed by the WHO Onchocerciasis Control Program (WHO/OCP)
 

in other West African countries.
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III. K. 2. Xenodiagnostic assays: Black flies were caught after they had fed
 

on the treated and untreated legs of selected patients, after one,
 

two or three daily consecutive topical applications of DEC to the
 

right leg. The number, motility and viability of microfilariae in
 

the blood meal and thorax of such flies was then studied with a phase
 

microscope. Comparison of the microfilariae from the treated and
 

untreated leg then provided xenodiagnostic evaluations of the topical
 

DEC treatment. These assays were conducted primarily with patients No. 12,
 

13 & 17.at Barkaimai, with the results given in Table 13. (Only a few
 

black flies were caught with patients No. 31, 35 & 45 at Lugbeyee.)
 

Even after three daily applications of topical DEC, the microfilarial
 

load in the treated leg was not lowered to the expected infection
 

threshold as reported by Langham et al, 1978. (No repellent effect
 

of the Nivea Milk with or without DEC was demonstrated.) No striking
 

differences were observed in the number, motor activity or morphology
 

of microfilariae from the treated vs untreated legs (Table 13). The
 

worms from the treated leg were fully capable of penetrating the gut
 

and invading the thoracic musculature of the fly, the normal site of
 

development to the stage infective for the human host.
 

The use of wild caught flies for xenodiagnosis proved to be more
 

sensitive in detecting numbers of microfilariae than the conventional
 

skin snip method (Table 1). Dissections of flies allowed to feed to
 

repletion on DEC-treated aid untreated legs indicated that the vast
 

majority of flies was nulliparous and therefore posed no threat to the
 

patient. However, until black flies can be routinely reared in the
 

laboratory free of infectious agents, xenodiagnosis for onchocerciasis
 

should be used with caution.
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IV. DISCUSSION AND RECOMMENDATIONS--SUMMARY
 

Sections A, B & C of the Summary (pages i-iv) have reviewed the team's studies
 

in Liberia, our experimental findings, and our recommendations for control of
 

onchocerciasis in Liberia. Some additional,more detailed comments will now
 

be presented.
 

The patients selected for ophthalmic examinations at Barkaimai and Lugbeyee
 

were in no way representative of the total villaqe populations. Many of the
 

patients had been selected on the basis of nodules and other skin manifestations;
 

and other were selected for reduced vision, especially in Lugbeyee. The best
 

that one can get from this sample is an overall clinical impression of the
 

manifestations and severity of the disease as it affects the eyes.
 

The eye is involved in the rain forest type of onchocerciasis but not to the
 

same severity as in the savannah areas. This is true fcr all ocular forms of
 

the disease: cornea, iris, chorioretina and optic nerve. The risk of severe
 

blindness due to onchocerciasis is also proportionately lower in the forest
 

reqion--approximately 1% as compared to 6-7% in certain endemic villages in
 

savannah areas. The cause for this difference has been much discussdd in the
 

literature, but probahly relates to the lesser density of human infection in
 

the rain forest--although the prevalence of infection might be quite high.
 

A number of authors have shown that severity of eye lesions both in savannah
 

and forest regions is related to density of infection.
 

Our data generally substatiate the studies of Frentzel-Beyme 1973 & 1975b on
 

the frequency of partial blindness in Liberia (acuity level of 6/60 or worse,
 

comparable to legal blindness, i.e. 20/200 or worse in the United States), as
 

well as the relative causes of blindness in Liberia. Frentzel-Beyme found a
 

prevalence of 5.4% for partial blindness, 3.2% for economic blindness (3/60
 

or worse), and 1.4% virtual blindness (2/60 or less).
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Our figure of 25% severe blindness (less than 1/60) among 48 inhabitants of
 

Barkaimai & Lugbeyee (Table 9c) is highly skewed by the selective inclusion
 

of known blind individuals from Lugbeyee. In a 1962 census, Lugbeyee had a
 

known population of 741 individuals; we identified 6 villagers with severe
 

bilateral blindness from our examination, for a crude estimate of 0.8%.
 

Frentzel-Beyme, 1975b broke down the causes of severe blindness as:
 

cataract, 45%; onchocerciasis, 25%; anterior segment, 14%; phthisis bulbi, 9%;
 

and optic atrophy, 6%. Our comparable data for the villages of Barkaimai,
 

Lugbeyee and Mawua combined is: cataract, 38%; glaucoma, 21%; onchocerciasis,
 

14%; cornea, 7%; trauma, 7%; and undetermined, 14%. Cataract, glaucoma and
 

onchocerciasis are frequently causes of bilateral blindness; and frequent causes
 

of unilateral blindness are bacterial and viral corneal infections, corneal
 

foreign bodies, and traumatic injuries. Based on Dr. Ganley's discussions
 
at Firestone,
 

with Dr. Traub/and the staff of the Ophthalmology Clinic at J.F.K. Hospital,
 

it would appear that along the coast of Liberia, measles keratitis is an
 

important source of both unilateral and bilateral blindness. Measles keratitis
 

is thought to occur in conjunction with low vitamin A levels; and the consumption
 

of vitamin A-rich palm oil tends to protect against this disease.
 

Blindness in general appears to be of major economic importance in Liberia,
 

and onchocerciasis causes a substantial portion of this disability--although
 

considerably less than in the savannah areas of West Africa. The prevalence
 

of legal blindness in the United States is approximately 150/100,000 population;
 

the comparable figure for certain areas of Liberia is approximately 5400/100,000-­

a 35-fold greater prevalence in Liberia than in the U.S. The portion of this
 

blindness in Liberia due to onchocerciasis (25%) would give a prevalence for
 

onchocercal blindness of approximately 1350/100,000--still 9-fold higher than
 

the prevalence of all blindness in the U.S. Data would also suggest that people
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blind from onchocerciasis have a shortened life span; and the experience from
 

Liberia would suggest that individuals from a heavily infected area in general
 

do not live as long as individuals from an area of low enemicity. The microfilariae
 

in the skin almost certainly compete with host cells for the marginal protein
 

and calories available in the diet.
 

Onchocerciasis and glaucoma may--and measles keratitis certainly appears to-­

affect younger individuals who still have a productive life ahead of them.
 

The economic loss is greater with these diseases than with cataracts, a disease
 

predominantly of older individuals. Glaucoma is a treatable disease if detected
 

early and provided adequate treatment. Measles keratitis may well be eradicated
 

through the ongoing measles vaccination campaign. The periodic addition of
 
the diets of
 

vitamin A to/high risk children aged 6 months to 6 years, or general availability
 

of vitamin A-rich palm oil to the diet, might also lower this complication. The
 

cost benefit analysis of a campaign against onchocerciasis is dependent upon its
 

relative morbidity compared to malaria, schistosomiasis, and measles as other
 

controllable public health problems. The emphasis on any of these programs
 

is dependent upon ease of control, cost of control, and efficiency of control
 

balanced against overall morbidity. Certainly the removal of one disease from
 

the country will reduce partially the parasitic burden from the human host and
 

allow him to be that more productive.
 

The feasibility of a combined approach towards onchocerciasis eradication from
 

Liberia appears to be very questionable at the present time. Larvicidal spraying
 

in the rain forest terrain of Montserrado, Lofa, Bong and Nimba Counties, where
 

the disease is prevalent, would be a Herculean task requiring men on foot to
 

spray the smallest streams and rivers--shaded breeding sites of S. yahense
 

(Section III.K.I). More success might be possible in controlling breeding
 

sites of S. sanctipauli and S. damnosum (s.s.)--such as the St. Paul and
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St. John Rivers--using the larviciding technology developed in savannah regions
 

of other West African countries, by the World Health Organization/Onchocerciasis
 

Control Program (WHO/OCP). This depends primarily on aerial spraying of such
 

larger, less-shaded rivers. Any program of ground and aerial larviciding in
 

Liberia would also need to be carried out in collaboration with the bordering
 

countries of Sierra Leone, Guinea and Ivory Coast where the flies are also
 

prevalent. The spraying would need to be carried out 3-4 times per year for
 

at least 20 years--in the manner of the WHO/OCP. The cost of such a program
 

would be financially unfeasible for the GOL alone, and would require massive
 

assistance from the WHO/OCP, World Bank, and/or USAID, etc.
 

Chemotherapeutic control of onchocerciasis using systemic DEC and suramin have
 

not been used for widespread campaigns, because of severe allergic reactions and
 

morbidity. Nodulectomy has not been proven to lower either the microfilarial
 

densities nor ocular complications. Topical applications of DEC--proposed by
 

Langham et al, 1978 and independently tested by our team on a small scale at
 

Barkaimai and Lugbeyee--probably has no major role to play in mass campaigns
 

to control onchocerciasis in Liberia, and other countries. Nevertheless
 

extensive, carefully controlled studies should probably be carried out to assess
 

the efficacy of topical DEC. We understand that Langham, Traub and coworkers
 

contemplate further trials of topical DEC at the Firestone Plantations in
 

Montserrado County. Other areas where trials might be considered are the
 

Voinjama & Zorzor districts of upper Lofa County, and upper Nimba County,
 

where Frentzel-Beyme, 197a reported still higher prevalences of microfilarial
 
carriers;
 

carriers and nodule/ and where our team carried out trials at Barkaimai
 

and Lugbeyee. The health clinics of the Lofa County Rural Health Project could
 

certainly assist with any trials jointly sponsored by GOL and USAID. But the
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team wishes to emphasize again Recommendation No. 5 (in the Summary):
 

5. that limited and carefully controlled study of patients treated with
 

topical DEC be done to determine the mechanism of action and efficacy;
 

and that this study be planned and executed by a group of specialists
 

including a clinician, pathologist, ophthalmologist, parasitologist,
 

entomologist, epidemiologist and clinical pharmacologist. This study
 

should be developed in cooperation with, or according to, the same
 

protocols being used by the WHO/OCP, so that tihe results can be compared
 

with the results of studies by WHO which, we understand, are now being
 

undertaken in Ghana and Nigeria.
 

Any topical applications of DEC to the face should only be done with great
 

caution, and under the supervision of an ophthalmologist equipped with a
 

slit lamp (requiring a portable generator, unless electricity is available
 

such as at some Health Centers or hospitals). This is important because the
 

topical DEC could increase ocular morbidity by driving the microfilariae deeper
 

into the tissues; and since the eye would have lower concentrations of DEC,
 

the microfilariae may well migrate into the eye. A flare-up of chorioretinitis
 

and development of optic neuritis has been observed following systemic DEC
 

therapy, so that the ocular status would have to be carefully observed in
 

any progra' of topical DEC therapy ap.well. Th 2% DECIn Nivea Mill is 

definitely'nct somef:hing that shoul 1e widely dispensed o illiterate villagers,
 

some of whom would be likely to apply the lotion haphazaraly to their fa*,.e'
 

4gain, topical applications of DEC should be carefully supervised by appr6priate
 

Smidical personnel. Skin snips should be counted before and after treatment.­

preFerably from the outer canthus as well from the thighs, hips *or buttock, Itc.
 

Slit lamp examinations should be performed before and after treatment, to chetk
 

for hanqes in numbers of microfilariae in the corneas or anterior chambers;
 

puncbate keratitis; dhorioretinitis; optic neuritis or atrophy--azd other
 

symptoms of ocular onchocerciao!is.
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We have previously discussed the continuing studies of topical DEC by
 

Drs. Langham, Traub and coworkers at Firestone Plantations in Montserrado
 

County. In Bong, Lofa and Nimba Counties, the personnel are not as yet set
 
Aqain 

up to carry out any mass campaigns with topical DEC. .11 we recommend that 

no mass campaigns be considered until controlled studies are completed in 

more limited areas. The health care systemsin these counties are organizel
 

primarily around health clinics (Health Posts & Centers) and a very limited
 

number of hospitals with fully trained physicians. The health clinics appear
 

to be predominantly maternal & child health clinics--serving pre- and post­

natal mothers, younger children, etc. Only infrequently do they serve the
 

rest of the adult population--especially the middle-aged harvesters who are
 

more likely to be afflicted with onchocerciasis. Thus a program of topical
 

DEC treatment centered at such health clinicr would not reach the people
 

most in need of such treatment, unlessspecial effort- Pre taken. A more
 

fruitful approach might be to utilize paramedical personnel of existing teams
 
so
 

such as used in the schistomiasis control program in some of the rpgions that
 

are also hyperendemic for onchocerciasis (e.g. upper Lofa County). Such teams
 

would require less training to carry out the topical DEC treatment. Bong
 

County is developing a group."of vTlrjge hca .Ith workers lphl might belutilized 

in-',ch a program. In upper NimLt% County i ny villagej such as Lugbsyeesare 

;erve~by YMCA cfinic workers, and visits 4en needed by the staff c; LANqO 

Hdsoita't. Such paramedical personnel might distribute and apply the topial 

DEC,,to villagdrs with a minimum cost, as well as take skin snips. Antihistamine 

and-aspirin ml.ght also be needed, because of the reactive pruritus that can
 

result from t~eatment with DEC.
 

Medical services are unevenly distributed throughout Liberia. There are a
 

few hospitals in each county: J.F.K. Hospital, Monrovia and Firestone and
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Elwa Hospitals in Montserrado County; Phebe and Bong Mine Hospitals in Bong Co.;
 

Zorzor and Voinjama Hospitals in Lofa Co.; Ganta and LAMCO Hospitals in Nimba Co.;
 

and some better equipped mission clinics such as that at the Pentecostal Mission
 

in Foya Kamara, Lofa Co. But the health clinics provide primary service to most
 

rural village--and then mainly for maternal and child health. Liberia's total
 

population of approximately 1.6 million people is served by only 3 ophthalmologists:
 

Dr. Traub at Firestone Medical Center; and Drs. Tudae-Torbah & Han at J.F.K.
 

Hospital. Likewise there are only two pathologists to our knowledge: Dr. Brewer
 

and his assistant Dr. Maale (?)--whom we didn't meet--at J.F.K. Hospital. The
 

medical personnel at the concession and mission hospitals have only limited
 

experience in many fields. The medical personnel within Liberia could certainly
 

not provide the specialists called for in our Recommendation No. 5 (above),
 

to supervise the tr 4_s of topical DEC. Consultants from the WHO/OCP, USAID,
 

LRU-TIH, etc. would therefore be needed for such trials.
 

For long-term, mass chemotherapy programs (after completion of such trials),
 

the distribution and application of the topical DEC would have to be taken
 

into the villages. The campaign would have to be somewhat similar to those
 

waged by the small pox irradication program, measles vaccination programs,
 

and the like. In the initial trials considerable experience would be needed
 

to determine the efficacy and side effects of topical DEC, and to determine
 

whether it lessens the microfilarial load, decreases ocular complications, and'
 

increases life expectency of the villagers. But once side effects and safety
 

aspects are determined, the mass campaign might eventually be carried out by
 

Physician's Assistants and others with limited training. If roughly 15-20%
 

of Liberia's population lives in endemic regions, then 250-300 thousand persons
 

would need to be treated. We don't have any estimate for the cost of such a
 

program of mass topical DEC treatment.
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APPENDIX I. ITINERARY OF THE ONCHOCERCIASIS TEAM FOR LIBERIA
 
(Log book kept by Dr. Gibson, and supplemented by other team members)
 

Date & Time (All times are local)
 

Saturday,
 
25 Nov 78
 

1630(EST) 	Drs. Connor, Gibson & Schiller depart Kennedy Airport, NYC
 

Sunday,
 
26 Nov 78
 

0545(GMT) 	 Arrival at Roberts International Airport, Harbel, Liberia. Met by
 
Mr. Edward C. Anderson, Deputy Director, USAID Mission/Monrovia.
 

0700 	 Drs. Connor, Gibson & Schiller check into Robertsfield Hotel.
 

1330-1345 	 Drs. Connor & Gibson visit Liberian Institute of Biomedical Research,
 
LIBR. Dr. Dennis, Director, is still in Europe, but due back 28 Nov.
 
Talked with lab workers and saw chimp colony for Hepatitis B project.
 

1415-1500 	 Drs. Connor & Gibson visit Rev. Bradley Brown, Director, Liberian Baptist
 
Seminary, near Elwa*. Rev. Brown directs Drs. Connor & Gibson to Dr. Young
 
at Elwa Hospital, and mention5Dr. Oren & Mrs. Martha Robison, Baptist
 
missionaries in Voinjama; Mrs. Robison provides community medical services.
 

1515-1630 	Drs. Connor & Gibson visit residence of Dr. Frank Young, Director, Elwa
 
Hospital; with Mrs. Young and house guests--Mr./Mrs. Gray Edward, of
 
Firestone Plantation, Harbel. Dr. Young discusses medical services
 
provided by his hospital of interest to Oncho. Team. Mr. Gray agrees
 
to inform Drs. Jollah & Traub of Firestone Medical Center that Oncho.
 
Team was in Liberia, and would try to visit them during the next week.
 
Dr. Young described one patient at Elwa with a large necrotizing and
 
undermined ulcer of the arm whose description suggested a mycobacterial
 
ulcer--Buruli ulcer, caused by mycobacterium ulcerans--in which Dr. Connor
 
has a research interest.
 

Monday,
 
27 Nov 78
 

0745-1120 	Drs. Connor, Gibson & Schiller check out of Robertsfield Hotel, and
 
transfer to Monrovia. Team checks into USAID house at 85 Coleman Ave.,
 
in Sinkor section of Monrovia.
 

1130-1200 	Team is briefed at USAID Mission by Deputy Director Anderson and by
 
Winifred Kpabar. Team fills out forms for extended visa (to 21 days).
 

1400-1430 	Team is briefed at U.S. Embassy by Mr. Julius W. Walker, Deputy Chief
 
of Mission. He discusses commitment of GOL to control and treatment
 
of oncho. in Liberia, and discusses plans of Oncho. Team. Mr. Walker
 
had talked earlier that day with Mr. H.J. Ashe of Bethlehem Steel, PA
 
and LAMCO Mining Co., Yekepa--in Liberia for LAMCO Board meetings in
 

* Also Rev. Brown's wife & children: Lydia, Miriam & David. Dr. Gibson and Browns
 
have a mutual friend, Dr. Jane Ann Moore, Councilmember, Montgomery Co., Maryland
 
Dr. Moore was Rev. Brown's thesis advisor at Howard University, Washington, D.C.
 
Dr. Connor discovered he and Browns also have a mutual friend, Dr. Ross Green,
 
former classmate of Dr. Connor, and occasional guest staff member at Elwa Hospital-­
who delivered David Brown.
 



(APPENDIX I)
 

Monrovia and Yekepa, during 27 Nov - 1 Dec. Dr. Gibson and Mr. Ashe
 
had communicated by phone and letter in U.S.A., about possibility of
 
visit of Oncho. Team to LAMCO Hospital, for studies of a nearby
 
hyperendemic village such as Lugbeyee (see text Section II.F). Mr. Ashe
 
relayed message through Mr. Walker to Dr. Gibson that LAMCO Hospital
 
would welcome a visit by the Oncho. Team--during the second week, when
 
LAMCO guest house should be available.
 

(27 Nov 78)
 
1445-1515 	At Ministry of Health and Social Welfare, Oncho. Team meets the Deputy
 

Minister, Mr. Robert Ellis, and is briefed by the Minister, Hon. Kate
 
Bryant. She reconfirms interest of GOL in a treatment program for oncho.
 
in Liberia, and conveys regrets that because of illness the Team could
 
not meet that day with Mrs. Arabella Greaves, Asst. Minister for Research,
 
Planning and Development.
 

1620-1640 	Dis. Connor & Gibson visit John F. Kennedy Memorial Hospital, but find
 
no professional staff available to meet them at the Eye Clinic, Dermatology
 
Clinic, or Dept. of Pathology. They are escorted around J.F.K by a
 
postal clerk.
 

1650 	 Dr. Connor cables Dr. Ganley in Arizona through USAID Mission that he
 
still hadn't arranged for loan of a slit lamp from a Liberian ophthalmologist,
 
so Dr. Ganley should probably bring a slit lamp and generator from U.S.A.
 
(No luck at Eye Clinic, J.F.K; and phone lines not open to Dr. Traub
 
at Firestone Medical Center.) Cable never received before Dr. Ganley
 
departed Arizona, 4 Dec.
 

Tuesday,
 
28 Nov 78
 

0830-0930 	Drs. Cor.nor & Gibson revisit J.F.K Hospital, and meet with Dr. Tudae-

Torbah, Ophthalmology Clinic; and with Dr. Rubell Brewer, Chief of
 
Pathology Dept.; staff of Dermatology tlinic nc.t available. They
 
discuss eye diseases in Liberia, and possibilities for autopsies of
 
persons from hyperendemic villages--even for deaths from other causes.
 
J.F.K. pathologists go to local villages for medical legal autopsies,
 
but rarely bring bodies to J.F.K. J.F.K however, is only hospital in
 
Liberia with pathologists and adequate autopsy suite. (At Phebe Hosp.
 
1 Dec 78, Dr. Gwenigale gave team a tour of autopsy room--which had not
 
been used for several years.)
 

0940 	 Drs. Connor & Gibson hecked in briefly at USAID Mission, then left
 
for Harbel.
 

1100-1225 	 Drs. Connor & Gibson arrive at Firestone Medical Center, but Dr. Traub
 
was then at Harbel Clinic, where they consult with him for about an hour.
 
They discuss topical DEC treatment of Langham & Traub (Sections I.D.3
 
& II.D.I), and proposed trials at selected villages by Oncho. Team.
 
Eye studies by Dr. Ganley were also discussed, and Dr. Traub offered
 
the use of a portable slit lalp and generator.
 

1240-1310 	Stopped at Pan Am Cargo Dept., Roberts International Airport, to pick up
 
empty container for Liquid Nitrogen--which Dr. Schiller had brought for
 
proposed cryo-preservations of tissues and flies. Container failed to
 
arrive with team's flight on 26 Nov. (Subsequent efforts to obtain
 
Liq. Nitrogen through USAID Mission were unsuccessful--though it is
 
available with advance notice from Dakar, Senegal. Container was
 
left with Dr. Dennis, LIBR, for future collaboration with Dr. Schil'er.)
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(28 Nov 78)
 

1700(GMT) 	Dr. Connor cables Dr. Ganley in Arizona that Dr. Traub will loan slit
 
lamp and generator--so not to bother bringing such from U.S.A. But
 
again the cable didn't reach Arizona before Dr. Ganley's departure.
 

1700(EST) 	Dr. Cupp departs Kennedy Airport, NYC.
 

Wednesday,
 
29 Nov 78 A Liberian Holiday--former President Tubman's birthday; all GOL offices,
 

USAID Mission and LIBR are closed. Team therefore plans trip to LRU-TIH.
 

0815(GMT) Dr. Cupp arrives at Roberts International Airport, Harbel, Liberia;
 
-1000 and proceeds to Monrovia, where he checks in at USAID Mission and
 

USAID house. Rest of team is already on the way to LRU-TIH.
 

0815-0945 	Drs. Connor, Gibson and Schiller travel to the Liberia Research Unit
 
of the Tropical Institute Hamburg (LRU-TIH) at the Bong Iron Mine,
 
about 50 miles northeast of Monrovia (Maps 1 & 5; Section II.C).
 

0945-1245 	Team consults with Drs. BUttner & Albiez, General Medical Officers at
 
LRU-TIH who are studying onchocerciasis in Liberia. They brief team
 
on their ongoing research and earlier work at LRU-TIH by Frentzel-Beyme,
 
Garms and others (see text sections I.D.2 & II.C). Team tours facilities
 
of LRU-TIH and discusses research of its staff on bancroftian filariasis
 
in the vicinity of Foya Kamara, Lofa County (where Drs. Connor & Gibson
 
visited Pentecostal Mission Clinic, 6 Dec). Team discussed possible
 
collaboration with LRU-TIH staff on topical DEC treatment at a village
 
in the vicinity of Bong Iron Mne, and toured a house which could serve
 
as clinic 	for such studies (used by LRU-TIH for convalescence from
 
oncho. nodulectomies). A tentative protocol for such studies was discussed.
 

1430-1630 	After lunch at BUttner residence, team was taken on a tour of 2 hyper­
endemic villages (Hendi & Gaingaima) and nearby black fly breeding
 
sites #1-3 on the St. Paul River (Maps 4 & 5; Sections II.C & II.K.l.a).
 
Dr. BUttner also gave specific'information about other black fly sites
 
in Bong, Lofa & Nimba Counties that had been studied by Garms & Vajime,
 
1975--some of which were later visited by team members (Map 4; II.K.l).
 

1645-1820 	Drs. Connor, Gibson & Schiller return to Monrovia, joining Dr. Cupp
 
at USAID house were he had arrived during the morning.
 

Thursday,
 
30 Nov 78
 

0920-1010 	Team is briefed at USAID Mission by Deputy Director Anderson and by
 
Mr. Jack Cornelius, Project Officer for USAID projects in upper Lofa Co.-­
based in Voinjama. Mr. Cornelius reviews rural development and health
 
projects there, as well as smaller scale projects in Bong & Nimba Counties-­
some of which are under "Participating Agency Service Agreements" (PASA);
 
or under "Partnerships for Productivity" (PFP).
 

1030-1100 	Drs. Connor & Cupp meet with Mr. Perry Tennyson at his offices at J.F.K.
 
Hospital (Tubman National Institute of Medical Arts, TNIMA). He is the
 
USAID staff-member who handles logistics of rural health projects in
 
upper Lofa Co., and makes arrangements for use of USAID guest house in
 
Voinjama (where team later stayed 2-8 Dec). A tentative appointment is
 
made for Dr. Connor to meet Dr. Mertens at TNIMA later in the day, when
 
he is due back (see 1620-1730, below).
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1245-1345 	Team travels to Liberian Institute of Biomedical Research (LIBR),
 
near Harbel (Map 1).
 

1400-1500 	Team has its first briefing with Dr. Emmet Dennis, Director of LIBR-­
and professional consultant to the team, under previous arrangements
 
with USAID/Washington and APHA. He discusses oncho. in Liberia in
 
relation to other parasitic diseases (including schistosomiasis
 
research project of LIBR, based in Voinjama; and malaria research
 
project of LIBR & LAMCO Hospital collaborators, based in Yekepa-­
both of which were later visited). The team briefed Dr. Dennis on
 
its proposals for studies of topical DEC treatment in selected villages
 
of Lofa, Bong or Nimba Counties, and enquired about any arrangements
 
he might have made. Dr. Dennis did not have a prearranged schedule
 
for the team, but would let the team choose projects it thought would
 
best help it fulfill its mission. He could not accompany team on field
 
trips, because of upcoming dedication of LIBR on 12 Dec--which he invited
 
the team to attend. He informed team that the Ministry of Health had
 
agreed to provide a MOH driver, and Mr. Winston Clark, Div. of Communicable
 
Disease/MOH was to join the field studies of the Oncho. Team. 
The USAID
 
Mission had already arranged for a USAID driver; so it was tentatively
 
decided that Drs. Connor, Cupp, Gibson and Schiller would proceed with
 
USAID driver. The team hoped Dr. Ganley might arrive Sunday 3 Dec rather
 
than 5 Dec. The tentative plan was for Mr. Clark & MOH driver to await
 
arrival of Dr. Ganley in Monrovia, and the three of them to then join
 
the team up-country (uncertain at that time whether this would be at
 
Phebe Hospital or Voinjama Hospital). Things eventually did not go as
 
planned, however. (Dr. Ganley arrived 5 Dec; MOH driver had an accident
 
the day before he was to leave; Mr. Clark had car trouble on the road
 
from Monrovia to Phebe Hospital, and so was unable to join the team at
 
Voinjama; a second USAID driver took Dr. Ganley to Voinjama, 6 Dec.)
 
1j. Dennis also introduced team to Dr. Harold Prince of Columbia Univ.
 
who has a collaborative research project on hepatitis at LIBR, including
 
a chimpanzee colony used for in vivo transmission studies. (Dr. Gibson
 
has a prior research interest in hepatitis.) See also Section II.B.
 

1510-1610 Team returns to Monrovia.
 

1620-1730 
Drs. Connor & Gibson meet with Dr. Paul Mertens, USAID instructor of
 
PA's & midwives at the Tubman National Institute of Medical Arts (TNIMA)
 
at JFK. Dr. Mertens was very familiar with health services in upper
 
Lofa Co.--having been in Liberia about 15 yrs.--previously serving
 
as Medical 	Director of Curran Lutheran Hospital/Zorzor; and as USAID
 
Chief of Party of Lofa Co. Rural Health Project, based at Voinjama
 
Hospital. Dr. Mertens marked our geologic survey maps to show the
 
Health Centers, Health Posts, and Hospitals in Lofa & Bong Counties.
 
He expected to see that evening Dr. Gwenigale, Director of Phebe
 
Hospital--who was coming for a meeting at MOH the next morning. Dr. Mertens
 
offered to help facilitate arrangements for studies of team at Phebe
 
Hospital and/or at Voinjama. He gave Drs. Connor & Gibson copies of
 
proposals and progress reports on Lofa Co. Rural Health Project. See
 
also Section II.A.2.e.
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Friday,
 
1 Dec 78
 

0830-0930 	Team has a briefing at USAID Mission with Dr. Mertens & Dr. Gwenigald,
 
prior to latter's meeting at MOH. It is tentatively arranged that team
 
will visit Phebe Hospital that night, to look into possibilities for
 
studies of topical DEC treatment in villages in that vicinity--and
 
also to go to Voinjama from there to check possibilities, before
 
deciding where research studies would be based.
 

0945-1015 	 Dr. Mertens accompanies Drs. Connor & Gibson to MOH, where MOH radio
 
operator makes contacts with staffs of Phebe Hospital and Voinjama
 
Hospital--for tentative arrangements for team during following week.
 

1030-1200 	Team buys supplies for field studies up-country, and packs for trip.
 

1200-1510 	Team travels from Monrovia to Phebe Hospital near Suakoko, stopping
 
enroute at "Cuckoo's Nest Hotel" near Totota (former President Tubman's
 
Farm). Distance from Monrovia to Suakoko is about 120 miles (Map 1).
 

1515-1930 	Team meets Mr.Stewart, General Manager of Phebe Hospital, and is taken
 
to accomodations in Cottage #14 (Drs. Connor & Gibson) and Brown Hall #2
 
(Drs. Cupp & Schiller). Arrangements are made to meet with medical staff,
 
after supper.
 

2000.-2130 	 Team has a briefing with Dr. Al~ppat F. David, soon joined by Dr. Gwenigale,
 
who had just returned from Monrovia. Team discusses possibilities for
 
studies of topical DEC treatment in selected villages, with team based
 
at Phebe Hospital. Dr. Gwenigale suggests patients might be brought to
 
convalescent quarters at Phebe Hospital. He expresses skepticism that
 
farm workers in villages could take time out from harvesting for the
 
proposed studies, or that "fly boys" would or should be allowed to be
 
bitten by black flies for the proposed entomologic studies. At that
 
time, the team expected to stay at Voinjama only the night of 2 Dec,
 
then return to Phebe Hospital the night of 3 Dec. Drs. Gwenigale and
 
David accordingly agreed to screen patients on the wards for patients
 
with nodules, positive skin snips, and/or ocular onchocerciasis--for
 
review by the team starting Monday, 4 Dec. (Team subsequently decided
 
to base its studies at Voinjama, rather than return to Phebe Hospital;
 
only Dr. Gibson returned the night of 3 Dec, to retrieve supplies left
 
there by the team; ward round for team were cancelled.) See also
 
Section II.D.2.
 

Saturday,
 

2 Dec 78
 

0730 	 Team departs Phebe Hospital for Voinjama.
 

0830-0900 	 Team stops at bridge over St. Paul River from Tolbert Farm (Bong Co.)
 
to Beyanstown (Lofa Co.). This is black fly site #4 (Maps 1 & 4; Fig. 18),
 
studied earlier by Garms & Vajime, 1975 as breeding site for Simulium
 
sanctipauli (Sections II.C & II.K.l.a). However only a few flies were
 
found at this visit, where team was at rocky beach on north shore of
 
river (Lofa Co. side), on the upstream side of bridge. Team also met
 
Chief Beyan of Beyanstown (= St. Paulsville), which is village #20
 
of Frentzel-Beyme, 1975,who reported very highly positive skin snips
 
and oncho. nodules. It was considered high on list of villages to be
 
studied, if/when team returned to a base at Phebe Hospital. The Chief's
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14-year-old daughter is examined by Dr. Connor, who notes apparent
 
punctate keratitis. believed due to onchocerciasis. (Dr. Gibson
 
later stopped at Health Center at Tolbert Farm across the river,
 
4 Dec, and learned that the daughter had been tested there and found
 
to have positive skin snips; and that she had been treated several times
 
at J.F.K. On 8 Dec, while enroute to Yekepa, Dr. Ganley examined her
 
with an ophthalmoscope and found her to have glaucoma; but he didn't
 
have time to set up generator and slit lamp to look for microfilariae
 
and other signs of ocular onchocerciasis.)
 

0930-1000 	Team stops at two smaller creeks in lower Zorzor District of Lofa Co.,
 
hoping to find sites for S. yahense black flies; no larvae are seen.
 

1045-1145 	Team stops enroute at Curran Lutheran Hospital, Zorzor, and visits with
 
Dr. Erik Svenkerud, Medical Director, as well as his technician.
 
Dr. Connor enquired about patient that Dr. Svenkerud had communicated with
 
AFIP about (through ham radio operator): an ulcer in a booy then at
 
Curran Hosp., but subsequently moved to Pentecostal Clinic at Foya Kamara.
 
Dr. Svenkerud suspected diphtheria, based on stains of a smear; but
 
Dr. Connor 	doubted diphtheria, suspecting instead Buruli Ulcer or Tropical
 
Phagedenic Ulcer. (This patient was subsequently examined and biopsied,
 
6 Dec, at Foya Kamara; histopathologic studies gave definitive diagnosis
 
of Buruli Ulcer; see Section II.D.5). Dr. Svenkerud also discussed
 
other diseases commonly seen at Curran Hospital; see also Section II.D.3.
 

1330-1440 	Team stops enroute again at a Bene Creek, about 1/4 mile north of Konia-­
black fly site #5 (Maps 2 & 4; Section II.K.l.b). Many villagers bathe
 
and wash clothes, and several black flies are caught there by Drs. Cupp
 
& Schiller--who plan to return to this site on 3 Dec. Black flies at
 
this creek were later dissected, and are believed to be S. yahense.
 

1530-1630 	Team arrives in Voinjama, stopping first at residence of Gilda DeLuca,
 
USAID nurse; and next at residence of Dr. ieorge Berg, Chief of Party
 
of USAID's Lofa Co. Rural Health Project, based at Voinjama Hospital..
 
He took us to the USAID guest house on the main road from Zorzor, near
 
the south edge of Voinjama. Dr. Berg said he would arrange a briefing
 
with other medical staff of Voinjama Hospital--later that evening, at
 
USAID guest house.
 

1900-2100 	Team has extended briefing at USAID guest house with Dr. Berg, as well as
 
Dr. Ramamoorthy, Lofa Co. Medical Director and Director of Voinjama Hosp.;
 
and Dr. Ivan Camanor, a Liberian physician at the hospital (son of a Chief
 
of Gissi Tribe at Foya Kamara). We discuss possibilities for studies of
 
villages in the Voinjama District (rather than basing operations at Phebe
 
Hospital--see I Dec). Studies near Foya Kamara (through Dr. Camanor)
 
were decided to be unwise, because Kuhlow and coworkers at LRU-TIH had
 
found bancroftian filariasis there as well as onchocerciasis. After
 
reviewing results reported in Frentzel-Beyme, 1975 for that district,
 
the team decided on studies at the Health Post at Bakaimai (Section II.E).
 
The Health 	Post could serve as a suitable facility for teamb examinations
 
and tests, 	and its staff could provide liason with the Chief of the village.
 
Location of the village on the Lofawas expected to provide a site for
 
catching black flies for entomologic studies of Drs. Cupp & Schiller
 
(site #7; Maps 2 & 4).
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Sunday,
 
3 Dec 78
 

0815-1700 	Drs. Cupp & Schiller spend the day catching black flies at Bene Creek,
 
north of Konia (site #5; Maps 2 & 4; Section II.K.l.b). Several fly boys
 
with clinical manifestations of onchocerciasis are paid, according to
 
the number 	of flies caught. Black flies at site #5 are believed'to be
 
S. yahbnse;
 

0815-0930 	Drs. Connor, Gibson & Camanor travel to Barkaimai (locally known as
 
Barkeidu by Moslem population). They stop first at house of Mary Yallah,
 
trained midwife at Health Post. James Nah, P.A., was away from village
 
until 4 Dec. Mary Yallah had pruritus, and is selected as patient No. 1
 
(Tables 1 & 2). She acts as liason to outgoing Chief, Lansana Kanneh,
 
who consents to the study, and welcomes team to Barkaimai. The Chief
 
spreads the word for villagers to go to the Health Post for examination
 
and screening fdr onchocerciasis.
 

0945-1330 	Drs. Connor, Gibson & Camanor screen about 50 villagers, and select
 
patients No. ].-t4 for further study (Table 1). Patients are examined
 
for nodules, d matitis, lymphadenitis and other clinical manifestations
 
of onchocerciasis. (Skin snips, etc. weren't done until 4-6 Dec,
 
when Drs. Cupp & Schiller were present.)
 

1330-1700 	Dr. Connor accompanies Mary Yallah and Drs. Berg & Camanor to nearby
 
beach on Lofa River--site #7 (Maps 2 & 4; Section II.K.l.b)--thought
 
to be breeding site of S. yahense; then all but Mrs. Yallah return to
 
Voinjama.
 

1330 	 Dr. Gibson departs for Phebe Hospital.
 

1430 	 Dr. Gibson stops at Bene Creek near Konia, where Drs. Cupp & Schiller
 
are catching black flies.
 

1615 	 Dr. Gibson stops at Beyanstown and talks with Chief Beyan (see 2 Dec,
 
0830-9000).
 

1715 	 Dr. Gibson arrives at Phebe Hospital, after stopping enroute for a
 
tour of the campus of Cuttington College a few miles away.
 

2030 	 Dr. Gibson talks by phone with Dr. Gwenigale and explains the team's
 
change of plans--for studies at Barkaimai, based at Voinjama, rather
 
than studies at Beyanstown, with team based at Phebe Hospital.
 

Monday,
 
4 Dec 78 Dr. Gibson packs up team's remaining supplies to be taken to Voinjama,
 

0915 	 and consults with Dr. David at Phebe Hospital--to explain change of
 
plans. (Dr. Gwenigale was not in his office.) Dr. David introduced
 
Dr. Gibson to Mr. Benson, Bong Co. Health Inspector from Gbarnga-­
plus three assistants--who had come to Phebe Hospital expecting to
 
take Drs. Cupp & Schiller on a tour of streams where black flies breed.
 
Mr. Benson discussed spraying with insecticides such as DDT, Abate
 
and malathion (7). A message was radioed from Phebe Hospital to
 
MOH/Monrovia--to be relayed to USAID Mission--abou change of plans of
 
team, for studies based at Voinjama rather than Phebe Hospital.
 

1010-1100 	Dr. Gibson departs Phebe Hosp., going to Gbarnga to look for a pharmacy.
 
Stores are all closed, and villagers line streets for arrival of
 
President Tolbert for dedication of new water tower near Gbarnga.
 
Military guards try to prevent us from passing parade grounds and
 
leaving Gbarnga; but USAID driver manages to get by the blockade-­
explaining the Oncho. Team's studies at the invitation of the GOL.
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1145-1200 	 Dr. Gibson stops at Health Center at President Tolbert's Farm, and
 
talks with PA--Capt. Joseph L. Johnson, Medical Officer, MSC--plus
 
a midwife and technician. Capt. Johnson mentions that skin snips are
 
regularly counted for microfilaria of 0. volvulus; and in particular,
 
skin snips from Chief Beyan's daughter have been positive in the past
 
(see 2 Dec, 0830-0900). Dr. Gibson mentions possibility that Dr. Ganley
 
might stop later in week to examine her eyes. Health Center has electricity,

if needed for slit lamp. (She was examined by hand ophthalmoscope on
 
8 Dec, 1230-1245; there wasn't time for slit lamp examination.)
 

1345-1420 	Dr. Gibson stops at Konia Health Center, and talks with Daniel Dalton, PA,
 
Ester Cole, midwife, and technicians. This health center also
 
counts skin snips routinely and has a microscope. There is no electricity.
 
Konia Health Center is considered a prospective place for further clinical
 
studies, especially in view of the fact that Drs. Cupp & Schiller have
 
caught hundreds of black flies from villagers of Konia at site #5,
 
Bene Creek (Maps 2 & 4; Sections II.D.6 & II.K.l.b). (The team stopped
 
at Konia Health Center on 8 Dec, 11.35-1145, but didn't have time for
 
clinical studies there.)
 

1515 	 Dr. Gibson arrives at Barkaimai Health Post, rejoining rest of team.
 

ca. 0900 	 Drs. Connor, Cupp & Schiller spend the day at Barkaimai Health Post.
 
-1645 	 Nany more villagers are screened, and the four new patients No. 15-18
 

selected for further study. (No. 18 is non-oncho. patient with penile
 
lesion that turned out to be a squamous cell carcinoma upon histopathologic
 
study of biopsy specimen.) Skin snips are counted, blood is drawn, and
 
skin tests with microfilarial exoantigen are performed on most of the
 
patients No. 1-17 (Table 1). Some patients are given the first topical.
 
application of DEC to the right leg (Table 2).
 

1645-1730 	Team returns to USAID house/Voinjama.
 

1930-2100 
Dr. Berg stops twice at USAID house to discuss team's studies at Barkaimai,
 
and possible trip to LANCO Hospital/Yekepa around the end of the week.
 
He suggests sending a message to Dr. Sirleaf, Chief Medical Officer there.
 

2000-2200 Drs. Cupp & Schiller recount microfilariae in skin snips of patients
 
(GMT) No. 1-17 taken about 9 hours earlier. Snips are then transferred from
 

water or saline into formalin, for histopathologic study (Section II.H.2).
 
ca.
 

1700(EST) Dr. Ganley departs Kennedy Airport, NYC.
 

Tuesday,
 
5 Dec 78
 

ca.0815- Dr. Ganley arrives at Roberts International Airport, Harbel. le receives
 
1030(GMT) memo from Dr. Connor relayed through USAID Mission that suggests he try
 

to meet Dr. Traub as soon as he arrives. But Dr. Ganley is unable to
 
locate Dr. Traub and proceeds to Monrovia to check in at USAID Mission
 
and USAID house. (He has various briefings later in the day.)
 

0700-0900. At USAID guest house/Voinjama, Dr. Gibson writes a letter to Dr. Sirleaf
 
of LAMCO Hospital about Leam's plans to arrive in Yekepa, late in the
 
afternoon of 8 Dec. Letter is carried by a Peace Corpsman by plane-to
 
Monrovia, where it is put in LAMCO mail bag for airmail to Yekepa.
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1005-1050 	Drs. Connor, Cupp, Gibson & Schiller go from Voinjama to Barkaimai.
 

1100-1530 	Team sets up at Barkaimai Health Post and examines several more
 
villagers, selecting five new oncho. patients No. 1.9-23 (Table 1).
 
Patients No. 1-18 from 3-4 Dec are re-examined. Biopsy specimens are
 
taken from patients given the first topical application of DEC on 4 Dec
 
(Table 2). They are given a second application, and other patients are
 
given the first application of topical DEC, topical Mintezol, or control
 
Nivea Milk. Patient No. 23 is given first course of oral DEC. More
 
skin snips, blood drawing and skin tests by Drs. Schiller & Cupp.
 

1615-1745 	Team goes with patients No. 2, 9, 12, 13, 17 &'20 to Lofa River near
 
the village of Barkaimai (site #7; Maps 2 & 4). About 10-20 black flies
 
were caught from most patients, after flies had fed on the treated or
 
untreated legs. It was noted that moist lotion on treated legs seemed
 
to inhibit biting; so it was planned that in future, flies would be
 
caught before a new application of lotion on a given day. Dr. Connor
 
photographed flies biting his hand.
 

1745-1830 	Team returns from Barkaimai to theUSAID guest house at Voinjama.
 

1900-2030 	Dr. Berg comes to USAID guest house to demonstrate how to use emergency
 
generator there. (Voinjama's public power had failed a few times during
 
the day, but was now working again.) Dr. Camanor also stops by later.
 
Team's studies at Barkaimai are discussed, as well as proposed trip on
 
6 Dec by Drs. Connor & Gibson; Dr. Camanor hoped to accompany them.
 

2030-2200 	Drs. Cupp & Schiller recount some skin snips taken earlier in day, and
 
feed and/or dissect black flies caught earlier at Barkaimai or Konia.
 

Wednesday,
 
6 Dec 78
 

0845-0930 	Team goes from Voinjama to Barkaimai.
 

0945-1245 	Drs. Connor & Gibson set up at Barkaimai Health Post and examine patients
 
treated 4 & 5 Dec, taking biopsies on some of them (Table 2). Patients
 
are given second or third applications of topical DEC. Patients No. 16,
 
21 & 23 are given oral DEC (second daily dose for No. 23). During this
 
time Drs. Cupp & Schiller catch flies fed on patients No. 12, 13 & 17
 
at Lofa River (siteY7), following which patients are given their
 
next applications of DEC lotion at the Health Post.
 

1245-1330 	Team returns to USAID guest house, Voinjama.
 

1330-2000 	Drs. Cupp & Schiller spend the afternoon and evening dissecting black
 
flies caught 5-6 Dec at Lofa River, from treated and untreated legs-­
using dissecting microscope to count microfilarfae and check their
 
viability, for xenodiagnosis (Sections II.K.3 & III.K.4).
 

1400-1520 	Drs. Connor & Gibson travel from USAID house, Voinjama to Foya Kamara.
 
Dr. Camanor had to stay for a visit by MOH officials, and couldn't go
 
as he had earlier planned.
 

1520-1800 	Drs. Connor & Gibson meet with Trene StRhlberg, head nurse, and her staff
 
of three other nurses at the Swedish Pentecostal Mission Clinic at Foya
 
Kamara (Section II.D.5). They examine the boy with healed ucler of the
 
upper arm and acute ulcer of the foot--who had been a patient at Curran
 
Lutheran Hospital previously, and who was discussed by Dr. Svenkerud there
 
(see 2 Dec, 1045-1145). Ms. Stahlberg also presented another boy with an
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ulcer of the knee--suspected by Dr. Connor to be a buruli ulcer. The
 
first boy was thought to have either a tropical phagedenic ulcer or a
 
buruli ulcer. Biopsy specimens were taken of acute ulcers on both boys,
 
who are patients No. 26 & 25 respectively (Tables 1 & 2). Subsequent
 
microscopic study at AFIP revealed acid fast mycobacteria in both ulcers
 
(Mycobacterium ulcerans)--allowing a diagnosis of buruli ulcer for both.
 
Drs. Connor & Gibson and the clinic staff also discuss onchocerciasis,
 
bancroftian filariasis and other medical problems common in the region
 
of Foya Kamara.
 

1800-1900 	Drs. Connor & Gibson leave clinic, and visit village of Foya Kamara.
 

1900-2030 	Drs. Connor & Gibson return from Foya Kamara to USAID house, Voinjama.
 

0900-1100 	Dr. Ganley bas meetings at USAID Mission, in preparation for trip to
 
Voinjama to join team.
 

1100-1800 	Dr. Ganley travels from Monrovia to Voinjama to join rest of team. (He
 
goes with USAID driver, since MOH driver and Mr. Clark of MOH can't go-­
see discussion under 30 Nov, 1400-1500.) Dr. Ganley didn't stop at
 
Phebe Hospital, Beyanstown, or Konia Health Center because he hadn't
 
received Dr. Gibson's radio message from Phebe Hospital on 4 Dec.
 

Thursday,
 

7 Dec 78
 

0900-0945 	 Team travels from Voinjama to Barkaimai Health Post.
 

1000-1815 	Team sets up at Health Post. Drs. Connor & Gibson examine patients
 
treated 4-6 Dec with topical or oral DEC, and take biopsy specimens
 
of several lesions (Table 2). In particular, patient No. 16 had
 
severe periorbital edema following oral DEC the previous day--and
 
was subsequently found by Dr. Ganley to have numerous microfilariae
 
and punctate opacities in the corneas and other manifestations of
 
ocular onchocerciasis. A biopsy specimen was taken of her canthus.
 
(See Tables 2 & 5). Dr. Ganley gave ophthalmic examinations with
 
slit lamp powered by portable: generator, to 16 pdtients among Nos.
 
1-23 studied by the rest of the team, plus other villagers with
 
reduced vision (Table 5; Section II.I.1). Drs. Cupp and Schiller
 
performed a few skin tests, blood drawings, skin snips etc. from
 
patients missed previous days--plus skin test and blood on Dr. Camanor
 
who arrived during the lunch hour (patient No. 24, Table 1). Before
 
lunch and after lunch until 1400, Drs. Cupp & Schiller catch flies at
 
Lofa River 	(site #7)--fed on treated and untreated legs of patients
 
No. 12, 13 	& 17.
 

1400-1445 	Drs. Cupp & Schiller return with Drs. Berg & Camanor to Voinjama.
 

1815-1700 	Drs. Connor, Ganley & Gibson return to Voinjama guest house.
 

1500-1600 	Drs. Schiller, Berg & Camanor meet with Mr. Thomas N. Brima,
 
Superintendent of Lofa County--at the Ministry of Local Government,
 
Dept.(?) of Rural Development and Urban Reconstruction. A reporter is
 
also present. Dr. Schiller explains the problems of onchocerciasis to
 
the superintendent, and discusses the studies of the team at Barkaimai.
 
The Superintendent was very interested in this project, and felt that
 
it fits with a Liberian motto: "Deeds, not Words"; the team is in
 
Liberia to 	prove the U.S. commitment to help Liberia with problems of
 
oncho. by "deeds", following President Carter's commitment by "words"
 
to President Tolbert, last spring--was the idea expressed by the
 
Superintendent.
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1500-1630 	Dr. Cupp dissects black flies from studies at Lofa River, Barkaimai.
 

1630-2400 	Drs. Cupp & Schiller continue to dissect black flies and examine
 
blood meal, thoracic muscles, etc. of flies for microfilariae of
 
0. volvulus--xenodiagnostic assays (Section II.K.3); this continues
 
past midnight, since they need to complete it before team departs
 
next morning for Yekepa; they finished at 0215, 8 Dec.
 

Friday,
 
8 Dec 78
 

0800-0945 	Team packs supplies, in preparation for departing Voinjama for Yekepa.
 

0900-1000 	Dr. Schiller visits the LIBR Schistosomiasis Lab in Voinjama.
 

0950-1015 	Team is visited at USAID guest house by Dr. Mertens of USAID &
 
TNIMA, Monrovia; Dr. Marshall, Chief of Pediatrics at J.F.K. Hospital;
 
and Ms. Barbara Oolman, a 4th year medical student at Univ. of Iowa.
 
They have come from Monrovia for a meeting in Voinjama.
 

1040 	 Team departs USAID guest house, Voinjama for LAMCO/Yekepa.
 

1135-1145 	Team stops at Konia Health Center, and talks with Daniel Dalton, PA
 
and staff (follow-up to Dr. Gibson's visit of 4 Dec, 1345-1420). He
 
mentions that there are about 12 staff members at the Health Center;
 
and that patients found to have positive skin snips are routinely
 
treated with oral DEC over a period of several weeks.
 

1230-1245 	Team stops at Beyanstown, and Dr. Ganley checks the eyes of the daughter
 
of Chief Beyan (follow-ups to previous visits on 2 Dec,0830-0900 and
 
3 Dec, 1615).
 

1245-1255 	 Team stops at Health Center at President Tolbert's Farm and talks with
 
midwife; the PA, Capt. Johnson is away in Monrovia (follow-up of
 
Dr. Gibson's visit on 4 Dec, 1145-1200). Drs. Ganley & Gibson also talk
 
with a MAJ Kinney, Commandant at the President's Farm.
 

1545-1605 	Team stops at Ganta United Methodist Hospital, and talks with Dr. Ring
 
Decima, a G.P.--in the absence of Dr. Walter Stephenson, Ch. Med. Officer.
 

1730-2130 	Team arrives at LAMCO/Yekepa, and checks into LANCO guest house. Attempts
 
to contact Dr. Sirleaf by phone were unsuccessful. Team meets with
 
Dr. Michael Wilcox, a Research Officer at LAMCO Hospital for several
 
weeks to work on the LIBR Malaria project in Nimba Co. He is joined
 
later by Dr. Anders Bjrkman, Research Officer at LAMCO Hospital (whose
 
home base is the Karolinska Institute, Stockholm)--also working on the
 
LIBR Malaria project. Drs. Bj~rkman & Wilcox are fimiliar with Lugbeyee
 
village and the YMCA Clinic there--though it is not a village included
 
in their malaria surveillance program. They offered to facilitate our
 
studies at Lugbeyee--selected because it is hyperendemic for oncho.,
 
by reports in Frentzel-Beyme, 19756-(Sections I.D.2; II.C; II.F). They
 
contact Mr. Orwar AlnesiB, regional YMCA Director--who however will be
 
unable to.accompany team to Lugbeyee on 9 Dec, where YMCA pavilion is to
 
be used. Therefore Dr. Bjrkman agrees to make contact with the Chief
 
of Lugbeyee on 9 Dec.
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Saturday,
 
9 Dec 78
 

0830-0900 Team consults with Dr. Warsay Sirleaf, Chief Medical Officer of LAMCO
 
Hospital, discussing our proposed studies at Lugbeyee. He arranges to
 
loan us two folding tables and a folding chair, for use at the YMCA
 
pavilion clinic; and for a LAMCO employee to serve as translator--

Peter Komah.
 

0830-0900 	Drs. Bjorkman & Wilcox preceed team to Lugbeyee, and make contact with
 
the Chief about the teamb plans for studies there.
 

0915-1000 	Team travels from Yekepa to Lugbeyee, and consults with the Chief,
 
Quoi Duo, through translator Peter Komah.
 

1000-1200 	D-. Ganley goes door to door in village of Lugbeyee, giving preliminary
 
Lye tests to villagers with reduced vision--asking them to come to
 
school master's house next to YMCA pavilion in the afternoon, for
 
ophthalmic examination with slit lamp.
 

1000-1600 	Rest of team sets up in YMCA pavilion clinic, and screens about 25 adults
 
for nodules and other signs of oncho.; skin snips are counted, blood drawn,
 
and skin tests performed on 15 villagers, patients No. 31-45 (Fig. 1;
 
Table 3; Section IIF). Patients also given first application of topical
 
DEC (Table 4).
 

1200-1600 	Dr. Ganley sets up slit lamp in room of school master's house, next to
 
YMCA pavilion--performing ophthalmic examinations on some villagers with
 
reduced vision he surveyed in door to door survey, plus some patients
 
screened by rest of the team (Table 6).
 

1610-1700 	 Team travels from Lugbeyee back to LAMCO guest house.
 

Sunday,
 

10 Dec 78
 

0815-0855 Team travels from Yekepa to Lugbeyee. 
0900-0915 At the suggestion of the Chief, the Team sets up at Lugbeyee Public School, 
- just across a creek from the village--rather than at the YMCA pavilion 

in the village, used 9 Dec. Dr. Ganley uses one classroom for ophthalmic 
examinations, and Drs. Connor, Cupp, Gibson & Schiller use another 
classroom for examinations, biopsies and treatment. The school provides 
more privacy and better bench space than the YMCA pavilion. The team 
misses the help of the staff of a Health Post or Center, such as we 
had at the Barkaimai Health PosL. 

0915-1640 Drs. Connor & Gibson examine patients No. 31-45, about 24 hours after
 
their first topical application of DEC; and 7 patients receive a
 
second topical application (Table 4). About 30 additional villagers
 
are screened by the team, and 20 selected for further studies (patients
 
No. 46-65). Of these, 16 receive intradermal injections of 25 mg DEC;
 
others received no treatment or oral DEC (Tables 3 & 4). During the
 
day, Drs. Cupp & Schiller go with patients No. 31, 35 & 45 to site #8
 
on Baa River, but they have little success catching flies there.
 
Dr. Ganley gives ophthalmic examinations to more of the patients
 
screened by the rest of the team, and others with reduced vision (Table 8).
 
Biopsy specimens are taken from some of the patients (Table 4).
 

1700-1749 	Team travels from Lugbeyee back to Yekepa--LAMCO guest house.
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(10 De: 78)
 

2000-2200 Drs. Cupp & Schiller go to the lab at LAMCO Hospital with Dr. Bj8rkman,
 
to dissect black~flies cattht at Lugbeyee and count microfilariae in
 
bloodmeals and musculaturei.-xenddianostic assays of Section II.K.3.
 

Monday1
 
11 Dec178
 

0820-0850 	Drs. Cotinor, wanl4V & Gibson travel from Yekepa to ILgbeyee.1
 

0900-1130 	Team sets up at pliblic school, in 
same rooms 	a for I Dez. IDrs. Connor
 
& Gibson examine patients No. 31-65, about 48 hours after first topical
 
application of DEC, or 24 hours after intradermal DEC (Table 4). Several
 
biopsy specimens are taken, but no further threatment, since this is the
 
last day. Dr. Ganley finishes with opthalmic examinations on all patients
 
who showed up (Table 6).
 

1130-1200 	Presentation ceremonies at YMCA pavilion by Chief to team; the Chief
 
expresses the appreciation of the villagers of Lugbeyee for our studies
 
of a major problem for them.
 

1200-1245 	 Drs. Connor, Ganley & Gibson return from Lugbeyee to LAMCO guest house.
 

0830-1300 	Drs. Cupp & Schiller accompany Drs. Bjrkman & Wilcox who are going to
 
villages south of the Nimba Range for their Malaria project. They
 
visit black fly site #9 on Yaa Creek (Maps 3 & 4). The sibling species
 
Simulium yahense was named after Yaa Creek by Garms & coworkers at LRU-

TIH (text Sections I.D.2 & II.C) The terrain on the south side of the
 
Nimba range, towards the border with Ivory Coast, looked more like savannaA
 
than any other area of Liberia that Dr. Cupp had seen.
 

1430-1500 	Team checks out of LAMCO guest house.
 

1515-1545 	 Team consults with Dr. Sirleaf about results of our studies at Lugbeyee.
 
Dr. Sirleaf suggests that the team's time in Liberia was too short to
 
answer the questions aboudt the.severity of onchocerciasis in Liberia,
 
and the effectiveness of topcial DEC treatment.
 

1600 	 Team departs from LAMCO Hospital/Yekepa, for Monrovia.
 

1745-1755 	Team stops enroute at bridge over the St. John River, to view site #10
 
where Garms & Vajime had found S. damnosum (s.s.)--Map #4 and Sections
 
I.D.3 & II.K.l.c.
 

1840-1855 	 Team stops enroute at Phebe Hospital/Suakoko, where Dr. Ganley meets
 
Dr. Gwenigale for the first time, and also a medical student from
 
University of Arizona who is working there for a few months.
 

2000-2100 	Team stops for supper at Cuckoo Nest Hotel, Tatato.
 

2300 	 Team arrives back at the USAID house, Monrovia.
 

Tuesday,
 
12 Dec 78
 

0800-1200 	Team members begin organizing their sections of preliminary draft report,
 
at USAID house. Drs. Schiller & Gibson go to downtown Monrovia, to
 
reconfirm reservations at Pan Am and to get exit visas at Immigration
 
Office.
 

1200-1300 	Drs. Connor & Ganley visit J.F.K. Hospital, and meet with Dr. Nehemiah
 
Cooper Chief of Medical Services at the Hospital--and discuss the team's
 
results and recommendations for further treatment/control of onchoceriasis.
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(12 Dec 78)
 

1530-1615 	Team travels to LIBR, near Harbel.
 

1615-1700 	Team meets with Dr. Dennis in Library of LIBR, and discusses results
 
of team's studies at Barkaimai and Lugbeyet. Team is also introduced
 
to Rev. Samford Dennis, father of Dr. Emmet Deris.
 

1700-1815 	 Team attends dedication ceremonies for LIBR: Invocation by Rev. Dennis;
 
Introduction speech by Dr. Emmet Dennis, Director, LIBR; Remarks and
 
Dedication by Vice-President Warner; Presentation Speech by President
 
Tolbert, read by Hon. Kate Bryant, Minister of Health and Social Welfare,
 
and Chairman of the Board of Governors, LIBR.
 

1815-2000 	 Team tours facilities of LIBR, and has light refreshments. Team meets
 
again with Drs. Bj~rkman & Wilcox from LIBR malaria project at LAMCO
 
Hospital, Yekepa. Team meets other staff members of LIBR, including
 
Dr. Rgus van den Ende--putch researcher in LIBR Hepatitis Project,
 
who is also interested in in vitro cultivation of microfilariae of
 
0. volvulus (Dr. Schiller has experience with such cultivation).
 

2000-2100 	Team travels back to USAID house, Monrovia.
 

Wednesday,
 
13 Dec 78
 

0800-1000 	Team works on preliminary draf report, at USAID house.
 

1000-1230 	Team has a conference at Ministry of Health, with Dr. Swamy, Director
 
of Bureau of Preventive Services; Dr. Holder, WHO Coordinator; Dr. Dennis,
 
LIBR; Mr. Clark, Div. of Communicable Diseases; Mr. Marsh & Mr. Hagel,
 
USAID/Monrovia; Dr. van den Ende, LIBR; Drs. BUttner & Albiez, LRU-TIH
 
(Section II.M).
 

1230-1.330 	 Dr. Ganley meets further with Drs. BUttner & Albiez, concerning proposed
 
ophthalmic examinations at Mawoa in collaboration with the staff of
 
LRU-TIH, 14-18 Dec (Sections 11.1.3 & 111.1.3).
 

1430-1600 Dr. Ganley meets with Dr. Tudae-Torbah and Dr. Han at the Ophthalmology
 
Clinic at J.F.K.Hospital, to discuss onchocerciasis and other causes of
 
reduced vision at their clinic (Section II.A.2.d).
 

1300.1700 Rest of team works on preliminary draft report, at USAID house--with
 

secretarial assistance from USAID Mission.
 

1830-2300 	 Team works on preliminary draft report, at USAID house.
 

Thursday,
 
14 Dec 78
 

0800-1630 	Team works on preliminary draft report, at USAID house as well as 
at
 
the USAID Mission. Draft report is submitted to Deputy Director Amderson
 
at 1630, for limited distribution.
 

0900-1100 	 Dr. Ganley makes ward rounds and sees patients in o4-patient clinic
 
at J.F.K Hospital, and talks with Dr. van Reken, staff pediatrician.
 

1630-1800 	Dr. Ganley travels from USAID Mission, Monrovia to the LRU-TIH at the
 
Bong Iron Mine, and is met 1,y Dr. BUttner and Albiez.
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(14 Dec 78)
 

1900-2015 	Drs. Ganley, Btttner & Albiez travels to village of Mawua, about
 
11 miles by road from LRU-TIH (Map 5; Section 11.1.3); they meet with
 
the village chief and the town chief, and hold palaver with village
 
inhabitants to arrange for study to begin the next day.
 

2015-2030 	Drs. Ganley, BUttner & Albiez return from Mawua to LRU-TIH.
 

1700-2030 	Drs. Connor, Cupp, Gibson & Schiller go to USAID house, and pack up
 
supplies to depart Monrovia.
 

2030-2200 	Drs. Connor, Cupp, Gibson & Schiller travel from USAID house/Monrovia
 
to Roberts International Airport, Harhel; and check through customs
 
and check-in, etc.
 

Friday,
 
15 Dec 78
 

0030(GMT) 	Drs. Connor, Cupp, Gibson & Schiller depart Roberts International
 
Airport on Pan Am Flight #191.
 

0530(EST) 	Arrival at Kennedy Airport, NYC; check through customs, etc.
 

0610(GMT) Drs. Ganley, Albiez, Ehrenberg & Stierle meet at LRU-IH and travel 
-0630 to Mawua. 

0700-1745 Dr. Ganley and collaborators set up slit lamp and other equipment; 
they perform canthal skin snips and ophthalmic examinations: visual 
acuity, anterior segment biomicroscopy, and dilated funduscopy; 
25 patients are examined (Section 11.1.3). 

1745-1815 Dr. Ganley and collaborators travel from Mawua to LRU-TIH, and discuss 
results of first day's survey with Dr. Btttner. 

Saturday, 

16 Dec 78 

0610-0630 Drs. Ganley, Ehrenberg & Stierle meet and travel to Mawua. 

0630-1600 Dr, Ganley & collaborators examine 20 villagers; skin snips are not 
done, since that was felt to be an impediment to participation of 
villagers. Topical ap $cati n of DEC in Nivea Milk, or control Nivea 

.
Milk along, was g
counts and eye lesions. 

,,Lour villagers, based upon canthae skin 

1600-1630 Trip back to LRU-TIH. 

Sunday,
 
17 Dec 78
 

0610-0630 Drs. Ganley, Ehrenberg & Stierle meet and travel to Mawua.
 

0630-1545 Drs. Ganley & collaborators examine an additional 20 villagers.
 
Topical applica(Won of DEC is given to the same faces of villagers.
 

1730-1900 Drs. Ganley & collaborators discuss futher results with Dr. BUttner.
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Monuay,
 

18 Dec 78
 

0610-0630 Drs. Ganley, Albiez & Ehrenberg meet and drive to Mawua.
 

0630-1000 Drs. Ganley & collaborators take canthal skin snips and perform anterior
 
segment biomicroscopy on three of the four individuals to whom topical
 
DEC was applied. Ophthalmic examinations are given to an additional
 
6 villagers.
 

1000-1030 Trip back to LRU-TI1I.
 

1100-1200 Dr. Ganley travels from LRU-TIH/Bong Mine to Firestone Medical Center.
 

1210-1230 Dr. Ganley meets with Dr. Traub, ophthalmologist at Firestoil. Med. Ctr.
 
and disucsses causes of blindness in Liberia; the magnitude of oncho­
cerciasis problems; and preliminary results of treatment wi~h topical DEC
 
(Section II.D.I).
 

1230-1330 Dr. Ganley returns to USAID Mission, Monrovia and receives a copy of
 
the preliminary draft report.
 

1600-1630 Dr. Ganley meets with Dr. Theodore Lefton, physician attached to the
 
U.S. Embassy/Monrovia; they discuss the team's preliminary findings.
 

1700-2045 Dr. Ganley packs at USAID house, to depart Monrovia.
 

2045-2200 Dr. Ganley travels from USAID house to Roberts International Airport,
 
and checks in.
 

2345(GMT) Dr. Ganley departs Roberts International Airport.
 

Tuesday,
 
19 Dec 78
 

ca. 0800 Dr. Ganley arrives at Kennedy Airport, NYC
 
(EST)
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APPENDIX II. CONTACTS IN LIBERIA
 

(including addresses when known)
 

A. U.S. Embassy, Monrovia:
 

Honorable Julius Walker, Deputy Chief of Mission
 

Dr. Theodore Lefton, Embassy Physician
 

B. USAID Mission, Monrovia (P.O. Box 1445):
 

Mr. Edward E. Anderson, Jr., Deputy Director
 

Mr. Noel Marsh, Senior Program Officer
 

Mr. Fred Hagel, Program Officer
 

Mr. Jack Cornelius, Prcject Officer, Lofa County Rural Health Project
 

Dr. Paul Mertens, USAID Instructor at TNIMA (see #I)
 

Mr. Perry Tennyson, USAID Project Officer at TNIMA (see #I)
 

Mr. Louis(?) Correa, Chief General Service Officer
 

Ms. Winifred Kpabar, Staff Aide
 

Mr. Philip Khan, Driver
 

Mr. David Attia, Driver
 

C. USAID Lofa County Rural Health Project, Voinjama (P.O. Box 1445, Monrovia):
 

Dr. George M. Berg, Chief of Party
 

Ms. Gilda DeLuca, Nurse
 

D. Medical Service Consultants, Inc. (P.O. Box 1445, Monrovia):
 

Mr. John Cipolla, Chief of Party
 

E. Indian Health Service
 

Dr. Michael Fuchs, Special Projects Officer; Consultant on Lofa County
 
Rural Health Project (home office: 50 United Nations
 
Plaza, Room 360, San Francisco, CA 94102)
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F. Ministry of Health and Social Welfare, Monrovia:
 

Honorable Kate Bryant, Minister
 

Honorable Robert Ellis, Deputy Minister
 

Dr. M. Swamy, Director, Bureau of Preventive Services (P.O. Box 1812)
 

Dr. Wilhelmina V. Holder, WHO Coordinator
 

Mr. Winston Clark, Division of Communicable Diseases
 

G. Liberian Institute of Biomedical Research (LIBR), near Harbel:
 

Dr. Emmet A. Dennis, Director (P.O. Box 31, Pobertsfield)
 

Dr. Harold Prince, Researcher, LIBR Hepatitis Project
 
(Professor at Columbia University)
 

Dr. RiTius (?).-Van den Ende, Researcher, LIBR Hepatitis Project
 
(from Holland)
 

H. John F. Kennedy Medical Center (J.F.K. Hospital), Monrovia:
 

Dr. Nehemia Cooper, Chief of Medical Services
 

Dr. Rubell Brewer, Chief of Pathology (P.O. Box 1973)
 

Dr. Tudae-Torbah, Chief of Ophthalmology Clinic (P.O. Box 2588)
 

Dr. Han, Ophthalmology Clinic
 

Dr. Marshall, Chief of Pediatrics
 

Dr. David Van Rekan, Pediatrics
 

Mr. Sunnie Macar, mailroom attendant (P.O. Box 1973)
 

I. Tubman National Institute of Medical Arts (TNIMA), Monrovia:
 

Dr. Paul Mertens, USAID Instructor (see #B)
 

Mr. Perry Tennyson, USAID Coordinator of USPHS Health Projects (see #B)
 

J. Elwa Hospital, Elwa:
 

Dr. Frank Young, Medical Director (P.O. Box 99, Monrovia)
 

K. Liberian Baptist Seminary, Elwa:
 

Rev. Bradley Brown, Director (P.O. Box 1778, Monrovia)
 



(APPENDIX II) -80-


L. Liberian Research Unit of the Tropical Institute Hamburg, at Bong Iron Mine
 
(P.O. Box 538, Monrovia):
 

Dr. Dietrich Bttner, General Medical Officer
 

Dr. Eberhard-Johannes Albiez, General Medical Officer
 

Dr. John Ehrenberg, General Medical Officer
 

Dr. Mathias Stierle, General Medical Officer
 

M. Fixestone Plantation, Harbel:
 

Dr. Z01u-Dumah, Ophthalmologist, Firestone Medical Center
 

Mr. Gray Edward, Executir-, Firestone Plantation
 

N. Phebe Hospital, Suakoko (P.O. Box 1046, Monrovia):
 

Dr. Walter Traub Gwenigale, Medical Director; and Bong County Medical Director
 

Dr. Alappat Francis David, Physician
 

Mr. Stewart, General Manager
 

0. Curran Lutheran Hospital, Zorzor (P.O. Box , Monrovia): 

Dr. Erik Svenkerud, Medical Director 

P. Lofa County Government, Boinjama:
 

Honorable Thomas N. Brima, Superintendent of Lofa County
 

Q. Voinjama Hospital:
 
N.
 

Dr. Ramamoorthy, Medical Director; and Lofa County Medical Director
 

Dr. Ivan Camanor, Physician
 

Dr. George M. Berg, Chief of Party, USAID Lofa County Rural Health Project
 
(see #C; P.O. Box 1445, Monrovia)
 

R. Village of Barkaimai, Lofa County:
 

Lansana Kanneh, outgoing Chief
 

Mabulu Dulleh, incoming Chief
 

Mr. Dukuly, Principal, Barkaimai Elementary School
 



(APPENDIX II)
 

S. Barkaimai Health Post:
 

Mr. James Nah, Physician's Assistant
 

Mrs. Mary Yallah, Midwife
 

Mr. Mamadee Dolleh, Physician's Aide
 

T. Swedish Pentecostal Mission Clinic and Maternity Center, Foya Kamara:
 

Ms. Irene St~hlberg, head nurse (P.O. Box 123, Monrovia)
 

U. Konia Health Center:
 

Mr. Daniel Dalton, Physician's Assistant
 

Ms. Ester Cole, Midwife
 

V. Health Center at President Tolbert's Farm, near Gblatuah:
 

CAPT. Joseph L. Johnson, Medical Officer, MSC--Physician's Assistant
 

MAJ. Kinney, Commandant at President's Farm
 

W. Village of Beyanstown, Lofa County:
 

Mr. Beyan, Chief
 

X. Ganta United Methodist Hospital:
 

Dr. Ring Decima, Physician
 

Y. LAMCO Guest House, LAMCO Iron Mine, Yekepa:
 

Mr. Schmidt, General Manager
 

Ms. "Jewell", Hostess at Mess Hall
 

Z. LAMCO Hospital, LAMCO Iron Mine, Yekepa (c/o LAMCO/Yekepa, Roberts International
 

Airport):
 

Dr. Warsay Sirleaf, Chief Medical Officer and Nimba County Medical Director
 

.Dr. AnCters Bjbrkman, Research Officer, LIBR-LAMCO Malaria Project
 
(from the Carolinska Institute, Stockholm, Sweden)
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Z. LAMCO Hospital (continued):
 

Dr. Michael Wilcox, Research Officer, LIBR-LAMCO Malaria Project
 
(from Upsala, Sweden)
 

Mr. Peter Komak, X-Ray Assistant (translator for team at Lugbeyee)
 

AA. Regional YMCA, Yekepa (c/o LAMCO/Yekepa, Roberts International Airport):
 

Mr. Orwar AlnesiB, Regional Director
 

BB. Village of Lugbeyee, Nimba County:
 

Mr. Quoi Duo, Chief
 

Mr. Stephen Belleh, Quarter-Chief
 

Mr. James Paye, Aide at YMCA Clinic (translator for team at Lugbeyee)
 

Mr. James Lakpor, Villager (translator for team at Lugbeyee)
 

Mr. Peter S. Dahn, Chairman, Lugbeyee Public School
 

Mr. Amos Nya Plu, Principal, Lugbeyee Public School
 

Mr. Sylvester Collins, Vice-Principal, Lugbeyee Public School
 

Mr. Edward Suah, Teacher, Lugbeyee Public School
 

Mr. John Fangah, Principal, Dokgie Memorial Jr. High School, Sanniquellie
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TABLE 1. Signs, Symptoms and Parasitological Parameters on Onchocerciasis Patients at Barkaimai Clinic, Lofa Co.
 

Patient AFIP Skin Snips: Skin Test with Blood Oncho. Clinical Signs Fullness of 

No. 
Accession 

No. 
Age 
Sex 

mf in thighs 
L R 

mf exoantigen*: 
wheal (mm x mmn) 

Specimen 
Taken** nodules 

of onchocercal 
dermatitis Lymph Nodes*** 

1 

2 
3 

1679374 

1679375 
1679376 

27/F 

46/M 
60/M 

0 
0 
0 

0 

0 
0 

Pos. 
Pos. 
Pos. 

(15 x 17) 

(11 x 14) 
(18 x 15) 

Yes 
Yes 
Yes 

--

--

--

papules, arms & legs 

pruritus &atrophy, shins 
pruritus, back & arms; 

depiqment'n, L,R shins 

--

L,R ingu 
L,R ingu 

4 1679377 20/M 0 0 Pos. (15 x 16) Yes R iliac changes, L,R shins -­

5 
6 

1679378 
1679379 

90/M 
35/M 

0 
8 

0 
2 

Neg. 
Pos. (11 x 14) 

Yes 
Yes 

L iliac (calcified) .. 
L troch.; generalized pruritus, 

L,R iliac depigment'n, L,R shins 
L ingu 

7 

8 
9 

10 
11 
12 
13 
14 

1679380 

1679381 
1679382 
1679383 
1679384 
1679385 
1679386 
1679387 

45/F 

70/F 
27/F 
75/F 
75/M 
32/M 
40/M 
52/1 

0 
5 
0 
4 
0 

10 
5 
0 

0 
0 
0 
0 
0 
3 
1 
0 

Neg. 
Neq. 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 

(11 x 15) 
(14 x 22) 
(10 x 13) 
(14 x 16) 
(11 x 13) 
(14 x 19) 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

R iliac .... 
L troch. hypopigment'n, L,R shins L,R ingu 

R iliac -- L,R fem 

sacral atrophy, L,R thighs & knees -­

cluster atrophy, scaling, shins & knees L,R fem 

L ribs wrinkling, L,R thighs & legs L,R fem 

L iliac severe generalized pruritus L,R fem 

R troch. papules, trunk & abdomen L,R fem 

15 

15 

17 
19 
20 

1679388 

1679389 

1679390 
1679391 
1679392 

80/M 
45/F 

50/N 
65/M 
76/M 

0 
0 

1 
0 
0 

0 
0 

10 
0 
0 

Pos. 
Pos. 

Pos. 
Pos. 
Pos. 

(16 x 17) 
(11 x 15) 

(15 x 15) 
(18 x 20) 
(13 x 18) 

No-..... 
Yes .... L,R fem & ingu 

Yes L,R iliac depigment'n, L,R shins --

Yes R iliac, L,R troch. depig., penis (hernia) 

Yes L,R iliac, wrinkling & atrophy--arms, L,R fem, 

L,R troch. legs, thighs, buttocks L,R ingu 

21 1679393 55/F 0 0 Pos. (14 x 15) Yes L,R iliac wrinkling & atrophy--

& troch.; sacral L,R legs & thighs 
L,R fem, 
L,R ingu 

22 1679394 35/M - - Not Done No R iliac, 
L troch. 

hyperpiq'd macules--thighs 

& buttock; sore on heel 

L fem 

23 
24 

1679395 
1679396 

45/N 
30/M 

-
-

-

-

" 

Pos. (15 x 15) 

No 
Yes --

-- depigment'n, L,R shins L,R fem & ingu 

(Skin & blood tests only, on Liberian physician) 

Exoantigen (0.5 ml @ 1.2 mg protein/ml) from microfilariae of 0. volvulus cultured in vitro (Methods, Section II.J.2).

* 

Blood collected by venipuncture and serum separated for immunochemical studies at Johns Hopkins University 
(II.J.4).


** 
inquinal node; troch. = trochanter; iliac = iliac spine.
*** abbreviations: fem = femoral node; ingu = 

biopsied lesion on penis; diagnosed at AFIP as squamous cell carcinoma).
#(Non-oncho. patient No. 18, AFIP #1679373y 

80/M:
 



TABLE '2. Reactions to Treatment with Oiethvlcarbamazine or Mintezol for Onchocerciasis Patients at Barkai.mai
 

Patient Treatment* Exam. for Reaction to Rx .. Biopsy Specimen 

Site Clinical Time after Site 

No. Time Type Site Time of rxn. Description No. Treatment of Bx Comments 

1 
2 

3 

0 hr 
0 hr 

19 hr 
0 hr 

Topical DEC 
Nivea control 
Topical Mintezol 
Nivea control 

R leg 
R leg 
R lea 
R leg 

23 hr 
19 hr 
47 hr 
51 hr 

(R leg 
(R leg 
(R leg 
(R leg 

No Change) 
No Change) 

"heavy"; no itching) 
No Change) 

None 
None 
None 
None 

4 None None None 

5 

6 

0 hr 
22 hr 
0 hr 

19 hr 

45.3 hr 

Topical DEC 
Topical DEC 
Topical DEC 
Topical DEC 

Topical DEC 

R leg 
R leg 
R leg 
R lea 
R leg 

22 hr (R lea 
48 hr (R leg 
19 hr PU thigh 
45 hr .. .... 
70 hr RU thigh 

No Change) 
No Change) 

papular erupt'n 
6A 

severe pap.erup. 6B 

6C 
6D 

45 hr 
70 hr 

pre-DEC 
. it 

None 
None 
None 

RU Thigh 
RU Thigh 

L Thigh 
R Thigh 

(6-mm punch)
( . ) 

(fixed skin snip)
C .. i . 

7 
8 0 hr 

None 
Topical Mintezol R leg 22 hr 

None 
(R leg No Change) 8A 

8S 
22 hr 

pre-Mint. 

None 
RU Thigh 
L Thigh 

(6-un punch) 
(fixed skin snip) 

8C pre-Mint. R Thigh (fixed skin snip) a 

9 
10 

0 hr 
0 hr 

Topical DEC 
Topical DEC 

R leg 
R leg 

20 hr (R leg 
20 hr RU thigh 

No Change) 
pruritis,(no papules) 

None 
None 

20 hr Topical DEC R leg 45 hr " " if " None 

45 hr 'Topical DEC R leg 67 hr to o to to 10A 67 hr 

10B pre-DEC 
10C . . 

RU Thigh 

L Thigh 
R Thigh 

(6-mm punch) 

(fixed skin snip)
C .. . ) 

11 0 hr Topical Mintezol R leg 29 hr (R leg No Change) None 

12 0 hr Topical DEC R leg (12 hr RU thigh 
22 hr RU thigh 

patient started to itch) 
papular eruption 12A 22 hr RU Thigh (6-mm punch) 

22.1 hr 
45 hr 

Topical DEC 
Topical DEC 

R leg 
R leg 

45 hr RU thigh 
71 hr RU thigh 

0 " " 
seveke pap.erup. 12B 71 hr 

None 
RU Thigh (6-mm punch thru 

a 1.5 mm papule) 

12C 
12D 

pre-DEC 
pre-DEC 

L Thigh 
R Thigh 

(fixed skin snip)
C to .t 

13 0 hr 
23 hr 

Topical DEC 
Topical DEC 

R leg 
R leg 

21 hr RU thigh 
49 hr RU thigh 

crusted papules 
0 " " 12A 49 hr 

12B pre-DEC 

None 
RU Thigh 
L Thigh 

(6-mm punch) 
(fixed skin snip) 

13B pre-DEC R Thigh C .. . . 

(continued on next page) 



TABLE 2. (continued)
 

Biopsy Specimen
Exam. for Reaction to Rx
Treatment* 

Site Clinical 


Patient 

Time after Site
 

Comments

Site Time of rxn. Description No. Treatment of Bx 


No. Time 	 Type 


19 hr RU thiqh 	 pruritis
14 0 hr Topical DEC R 	leg None
 

14A 48 hr RU 	Thigh (6-mm punch)

R leg 48 hr RU thiqh papular 	erupt'n
19 hr Topical DEC 


48 hr LU Thigh (6-mm punch)
(LU thiqh--untreated) 	 14B 
14C pre-DEC L Thigh (fixed skin snip) 

14D pre-DEC R Thigh ( " I 

15A 25 min R arm,wheal (6-mm punch)
R arm 14 min R 	arm--injxn. site, wheal
15 0 hr skin test/exo-Ag 


15B pre-s.t. L Thigh (fixcd skin snip) 

15C " " " R Thigh ( " .. .. ) 

systemic 24 hr L,R eyes peri-orb, edema 16A 24 hr L o.canthus (4-mm punch)
 
16 0 hr 100 	mg Gral DEC 


24 hr L,R legs severe pruritis 	 16B pre-DEC L Thigh (fixed skin snip) 

16C pre-DEC R Thigh (24 hr-fem nodes 	tender 

23 hr RU Thigh (6-imm punch)
22 hr RU thigh papular erup. 17A


0 hr Topical LEC R lea
17 	
45 hr RU thigh It 17B pre-DFC L Thigh (fixed skin snip)
 

23 hr Topical DEC R leg 

RU thigh " " 17C pre-DEC R Thigh ( " 

45 hr Topical DEC R leg_ 70 hr 

18A 0 hr Foreskin (excision) )0 hr peris sq. carcinoma
(18 0 hr None 

19A 50 min R arm,wheal (6-mm punch)
 

19 0 hr skin test/exo-Ag R 	arm 30 min R arm-injxn. site, wheal 

(fixed skin snip)


40 min Topical DEC R leg 48 hr (R leq--little or no rxn.) 	 19B pre-DEC L Thigh 

19C pre-DEC R Thigh C 

R leg 19 hr (R leg no 	change) None
 
20 0 hr Nivea control 


19 hr Topical Mintezol R leg 47 hr (R leg no change) None
 

19 hr (R leg no change) None
 
21 0 hr Nivea control R leg 


19 hr 100 mg oral DEC systemic 46 hr general severe pruritis None
 

22A no Rx lesion, heel (6-mm punch))
sore--not oncho.
(22--	 heel 
began itching; Mazzotti reaction)
23 0 hr 100 	mg oral DEC systemic (3 hr general 


None
19 hr general 	 severe pruritis 

severe pruritis
19 hr 100 mg oral 	DEC systemic 48 hr general None
 

None
None
None
24 


2% DEC in Nivea milk base, rubbed over entire R leg--Methods, Section II.G.l.
 * 	 Topical DEC: 
Nivea milk, rubbed over entire R leg--II.G.l.Nivea control: 


Thiobendazol liquid ("Mintezol"), rubbed over entire R leg--Methods, Section II.G.4.
 Topical Mintezol: 

Oral DEC: a single oral dose of 100 mg DEC ("Banocide")--Methors, Section II.G.2.
 



--
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TABLE 3. Signs, Svmptoms and Parasitoloaical Parameters on Onchocerciasis Patients at Lugbeyee, Nimba Co.
 

Clinical Signs Fullness of
Patient AFIT Skin Snips: Skin Test with Blood Oncho. 


Accession Age mf in thighs mf exoantiqen*: Specimen of onchocercal
 

L R wheal (mm x mm) Taken** nodules dermatitis Lymph Nodes
No. No. Sex 


0 3 Pos. (15 x 12) Yes L,R troch. 	 -- L,R fem & ingu31 1679397 40/M 

32 1679398 55/M 0 2 Pos. 	(10 x 15) Yes sacral, R iliac ....
 

sacral, L iliac 	 ....
33 1679399 50/M 15 4 Pos. (15 x 14) Yes 

....
34 1679400 26/F 3 6 Pos. 	(14 x 11) Yes sacral 


35 1679401 65/F 34 21 Pos. 	(15 x 25) Yes R iliac, L troch. --

(12 x 14) Yes sacral -- L,R fem & ingu
36 1679402 30/M 3 0 Pos. 


Yes L iliac atrophy, buttock & thigh -­
37 1679403 55/F 	 2 5 Pos. 


5 0 Doubtful Pos. Yes R iliac & troch. -- -­38 1679404 35/M 

gale filarienne -­

39 1679405 56/M 	 0 1 Neq. Yes --

40 1679406 50/F 20 43 Pos. 	(10 x 11) Yes L iliac ....
 

41 1679407 55/M 	 0 8 Doubtful Pos. Yes sacral, R iliac ....
 

42 1679408 32/M 0 9 Pos. 	(10 x 10) Yes L troch. 

sacral, R iliac gale filarienne L,R fem
 

43 1679409 52/M 0 0 Pos. (26 x 15) Yes 

49 =44 1679410 50/F 1 3 Pos. (10 x 10) Yes L,R troch. --

1 Pos. (13 x 13) Yes R iliac ....45 1679411 38/M 	 1 


46 1679412 28/N .. ...... 
 -" --

sacral, R thoch. depigment'n, L thigh -­47 1679413 65/M (no skin snips, skin tests or blood 


48 1679414 62/M specimens taken for patients 46-65) -- (eye test only) ....
 
sacral, R troch., 	 -- L,R fem 

50 1679416 50/m 

L,R iliac, L rib
 

51 1679417 35/M
 
-- papules, R thigh,


52 1679418 60/N 

gale filarienne, buttock 

-- (eye test only) ....53 1679419 60/M 

L iliac papules, buttock L,R fem & ingu


54 1679420 40/M 

R iliac papules, R 	thigh L,R fem & ingu


55 1679421 45/M 
sacral -- L,R fem & ingu

56 1679422 40/M 

-- (scars on face)-- L,R fem & ingu

57 1679423 28/M 

sacral, R iliac depigment'n, L,R shins 	 R fem
 

58 1679424 50/M 

R iliac, L troch. --
59 1679425 65/M 

L buttock depig., penis &scrotum L,R fem
 

60 1679426 60/M 

L iliac gale filar., trunk & buttock -­

61 1679427 30/F 

-- pruritus, trunk & chest 


62 1679428 40/F 

L troch. lizard skin, thighs, buttocks -­

63 1679429 65/M 

L ribs papules, arms, 	legs & trunk -­

64 1679430 70/N 

sacral -­65 1679431 38/F 


** same as footnotes to Table I. 



---------------------------------

TABLE 4. Reactions to Treatment with Diethylcarbamazine for Onchocerciasis Patients at Luqbeyee
 

Exam. for Reaction to Rx Biopsy Speciwen
 

Site Clinical Time after Site
 

Description No. Treatment of Bx Comments
 

Patient 	 Treatment* 


No. Time Type Site Time of rxn. 


31 0 hr Topical DEC R leg 24 hr RU thigh papular eruption None
 

48 hr RU thigh less . . 31A 48 hr RU thigh (6-mm punch)
 

31B pre-DEC L thigh (fixed skin snip)
 

31C .. .. R thigh ( .
 

32 0 hr Topical DEC R leg 24 hr RU thigh slight pruritus None
 

33 0 hr%- Topical DEC R lea (didn't return for followup) None
 

sl. papular erupt'n None (itching began 8 hr post-Rx)

34 0 hr Topical DEC R leg 24 hr RU thigh 


(28 hr, used to catch flies;

35 0 hr Topical DEC R leg 23 hr RU thiqh pruritus; no papules None 


incr. itching of buttocks then)
47 hr 	buttock scratch marks 

RU thigh papular eruption 36A 23 hr RU thigh (6-mm punch)


36 0 hr Topical DEC R leg 23 hr 

36B 	 23 hr LU thigh (no Rx; 6-mm punch)
47 hr RU thigh 1 .
 

L thigh (fixed skin sniD)
47 hr (& pruritus-- 36C' pre-DEC 


47 hr face, L,R thighs)36D pre-DEC R thigh ( .
 

R leg 24 hr (R leg no change) None
 
37 0 hr Topical DEC 


slight itching None

24 hr Topical DEC R leg 46 hr R calf 


38 0 hr Topical DEC R lea 23 hr RU thigh pruritus; no papules None
 

23 hr Topical DEC R leg (48 hr--didn't return for followup) None
 
None (itching began 6 hr post-Rx)


0 hr Topical DEC R leg 23 hr generalized pruritus
39 

23 hr Topical DEC R leg (48 hr--didn't return for followup) None
 

None (both iegs treated by mistake
L,R legs 22 hr L,R thighs pruritus
40 0 hr Topical DEC 

22 hr Topical DEC R leg (48 hr--didn't return for followup) None
 

41 0 hr Topical DEC R leg 22 hr R lea pruritus; no papules None
 

22 hr Topical DEC R leg 45 hr L,R thiiqhs pruritus; no papules None
 

42 0 hr Topical DEC R leg 22 hr (R leg no change) None
 

22 hr Tc-ical DEC R leg (48 hr--didn't return for followup) None
 

no change)
43 0 hr Topical DEC R leg 22 hr (R leg None
 

22 hr Topical DEC R leg (48 hr--didn't return for followup) None
 

44 0 hr Topical DEC R leg (24 hr--didn't return for followup) None
 

20 hr (R leg no change)
45 0 hr Topical DEC R leg None
 

45 hr (R lea no change) None
 

65 0 hr Topical DEC R leg (24 hr--didn't return for followup) 	 None
 

None
None
46 	 No Treatment 

Noi.e
None
48 	 No Treatment 




TABLE 4. (continued)
 

Biopsy Specimen
Exam. for Reaction to Rx 

Site Clinical Time after Site
 

Time of rxn. Description No. Treatment of Bx Comments
 

Patient 	 Treatment* 


No. Time Type 	 Site 


None (no local reaction)
47 0 hr Intradermal DEC L thigh 22 hr generalized pruritus 


50 0 hr Intradermal DEC L thigh 1 hr generalized pruritus began None
 
R thigh (opp. injxn.; 6-mm)
18 hr generalized pruritus 	 18A 18 h-


18B 18 hr L thigh (injxn. site; 6-mm)
(injxn. site--swollen, warm, 


and indurated)
 

51 0 hr Intradermal DEC L thigh 2 hr generalized pruritus None
 

23 hr generalized pruritus None
 

52 0 hr Intradermal DEC L thigh 22 hr generalized pruritus None
 

53 0 hr Intradermal DEC L thigh (Z4 hr--didn't return for followup) None
 

54 0 hr Intradermal DEC L thigh 15 min pruritus began None
 

90 min. pruritus most intense at None
 

papules on buttock & L iliac
 
no pruritus remains, but swelling None
22 hr 
& induration at injxn. site I 

None o
55 0 hr Intradermal DEC 	L thigh 2 hr no pruritus 


None 	 a

56 	 0 hr Intradermal DEC L thigh 22 hr no pruritus anywhere 


0 hr Intradermal DEC L thiah 20 min face & chest--pruritus began None
57 

90 min systemic pruritus; 57A 90 min papule onbuttock (6-mm punch)
 

8-22 hr pruritus greatly reduced None
 

58 0 hr Intradermal DEC L thigh 5 hr generalized pruritus began None
 

22 hr max. itching over nodules None
 

on L hip & L iliac spine
 

59 0 hr Intradermal DEC R thigh 8 hr L,R thighs, trunk--pruritus began None
 

(had mud on L thigh) 20 hr R thigh--blister @ injxn. 59A 20 hr blister @ injxn. site (6-mm)
 

60 0 hr Intradermal DEC L thigh 20 hr L,R thighs--slight focal itching None
 

61 0 hr Intradermal DEC L thigh 20 hr L,R thighs--slight itching None
 

62 0 hr Intradermal DEC L thigh 20 hr no pruritus None
 

63 0 hr Intradermal DEC L thigh 20 hr L thigh--itching most @injxn. 63A 20 hr blister @ injxn. site (6-mm)
 

slight itching, rest of body
 

64 0 hr Intradermal DEC L thigh (20 hr--didn't return for followup) None
 

2% DEC in Nivea milk base, rubbed over entire R leg (L & R legs, patient 40)--Methods, Section II.G.l.
-* Topical DEC: 


** Intradermal DEC: 25 mg DEC in 0.25 ml saline, injected intradermally into L Thigh (R thigh, patient 59)--II.G.3.
 



T.BLE 5. Ophthalmolouic Findings for Onchocerciasis Patients at Barkaimai
 

Patient 

No.* 

Time 
After 

Treatment 

Eye 
Visual 
Acuity Cornea** 

Anterior 

Chamber 

Iris Lens Fundus 
Vision 

Loss 

Ocular 

Oncho. 

2 24 hr after 
top. Mintezol 

R 
L 

6/6 
6/6 

small punctate, centrally (FB?) 

.. 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

3 48 hr after 
Nivea control 

R 
L 

6/9 
6/9 

occasional mf & punctate keratitis 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
No 

6 72 h -after 
topica- DEC 

R 
L 

6/6 
6/6 

occasional mf & punctate keratitis 

occasional mf 

n 
n 

n 
n 

n 
n 

drusen 
drusen 

No 
No 

Yes 
Yes 

10 72 hr after 
topical DEC 

R 
L 

6/9 
6/9 

n 
pterygium 

n 
n 

n 
n 

tuniform 
cataracts 

n 
n 

No 
No 

No 
No 

11 24 hr after 
toD. Mintezol 

R 
L 

6/9 
6/6 

n 
small central superficial scar, 

(etiology?--possiblv oncho.?) 

n 
n 

n 
n n 

n No No 
chorio- No Possibly 

retinitis (oncho.?) 0 

12 72 hr after 

tooical DEC 

R 
L 

6/6 
6/6 

moderate mf.& 
...... 

punctate keratitis 1 mf 
1 mf 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
Yes 

13 48 hr after 
topical DEC 

R 
L 

6/6 
6/6 

occasional mf & mod. punctate keratitis 1 mf 

to I is... 2 mf 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
Yes 

14 48 hr after 
topical DEC 

R 
L 

6/9 
6/9 

punctate centrally (foreign body?) 

n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

15 patient not 
treated 

R no light
perception 

dense total scar with superficial
vascularization; centra. stromal 

(right eye blind for 55 years; probably 
from measles that he had as small boy; 

No 

L 6/6 
defect plugged with iris 

superficial slight stromal haze with 
blind about age 25; present age 80) 

n n n n No No 

slight loss of tissue centrally 

*1,4,5, (No ophthalmologic examinations)
 
" 7,8,9, 

to18,24 




16 

%a. TABLE 5. (continued) 

Anterior 	 Vision Ocular
Patient Time Visual 

After Eye Acuity Cornea** Iris Lens Fundus
 

Loss Oncho.
No.* Treatment 	 Chamber 


24 hr after R,L -(severe periorbitai e&ema, both eves, several hr after 100 mg oral DEC;
 

oral DEC edema of face, upper & lower lids; bilateral corneal edema; suspect iritis,
 

but too much ambient light to determine flare)
 

R 	 6/24 numerous mf; few punctate keratitis n min. stroma-- n n oncho. Yes
 

sl. temporal & total infiltrates loss of frill cornea,A.C.
 
n Yes
L 6/18 numerous mf; occasional punctate ker.; 


nasal & temporal infiltrates­
(L posterior pale--compatible with early form of proliferative oncho. choyioretinitis)
 

17 72 hr after 
topical DEC 

R 
L 

6/9 
6/9 

numerous mf nasally 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
No 

19 48 hr after R 6/9 n n n n No NO 

topical DEC L 6/9 n n n n No No 0 

20 24 hr after 
top. Mintezol 

R 
L 

6/9 
6/9 

occasional mf & punctate keratitis 
" " .. 1 

1 mf 
n 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
Yes 

and slight temporal infitxaaes­

21 24 hr after R 6/24 occasional mf; 1 punctate keratitis fsl. piqment n cataract n cataract Yes
 

oral DEC L 6/9 1 punctate keratitis centrally n n n No Yes
 

22 	 24 hr after R 6/6 (visual acuity test only; left without remainder of ophthalmologic examination)
 

topical DEC L 6/6
 

23 48 hr after R 6/6 1 mf--inferior temporal n min. stroma 	 n n No Yes
 
n n No Yes
oral DEC L 6/6 4 mf--scattered 	 1 dead mf " 

foreign body; top. = topical; ker. = keratitis; sl. = slight

** Abbreviations: mf = microfilaria(e); n = normal; FB = 

precipitaLes
*** L anterior chamber: small seri-tra.spartent white k- ?ttiz 


* L fundus: chorio-retinitis; picment ..ange and loss; typical of ocular enchocerciasis 

R,L fundus: diffuse depigmentation of posterior pole; small round light, dirty-yellow areas of depigmentation 

resemblinq drusen but not as yellow as usually seen 



TABLE 5. (continued--2 additional patients at Barkaimai, not in Table 1)
 

Anterior 	 Vision Ocular

Patient 	 Visual 


Fundus
Aqe Eye Acuity- Cornea** Iris Lens 

Chamber 
 Loss Oncho.
No.* Sex Notes 


27 36/M (a) R,L (loss of vision, 7 years ago; patient had some difficulty with L leg and sid of body,
 

at approximately the same time)
 

b
 
n .-n n discs: glaucoma ; No* 	 LP s P n 
n , n n cup--optic atroph" NoL LP s P 	 n 


28 A5/4 (c) R,L (loss of vision, 20 years ago--from cataracts)
 

n stromal cata- unable 	 No
R H4 	 n 

atrophy radt to cataract
 

(d) visualize
 

stromal cata-.unable 	 No I
L NLP n n 

atrophy ract to cataracto
 

(e) visualize
 

light penetration without perception; HM = hypermetropia; NLP = no light perception-Y@ Abbreviations: LP s P = 


(a)Patient No. 27 had eye examination only--not examined for nodules, dermatitis, lymphadenopathy; 
not accessioned
 

at AFIP; not included in Table 1; Dr. Ganley's patient "D".
 

(b) R, L ontic discs of Patient No. 27 are pale white, with total excavation, no rim, nasal displacement. 
The
 

intraocular pressure was not taken, but the appearance of the discs was compatible with glaucoma 
and not
 

primary optic atrophy
 
•/ 

not examined for nodules, dermatitis, lymphadenopathy; not accessioned
 (c) Patient No. 28 had eye examination only; 


at AFIP; not included in Table 1; Dr. Ganley's patient "E".
 

d) large areas cf clefts in R iris with lens clearly 	visible through clefts; similar to essential iris 
atrophy.
 

(e) atrophy of L iris was visible only by retroillumination.
 



TABLE 6. Ophthalmologic Findings for Onchccerciasis Patients at Luqbeyee
 

Patient 

No.* 

Time 
After 

Treatment 
Eye 

Visual 
Acuity Cornea** 

Anterior 

Chamber 
Iris Lens Fundus 

Vision 

Loss 

Oncular 

Oncho. 

31 24-hr after 
topic.1 D=Y 

R 
L 

6/6 
6/6 

numerous punctate keratitis 
it 

n f Stroma--
many ?loss of fill 

n 
n 

n 
n 

No 
No 

Yes 
Yes 

34 24.A.r after 
topical-DEC 

R 

L 

6/12 

6/9 

more than 25 punctate keratitis, 

minimal peri., nasal & temporal 

infiltratcs., 

ca 15 mf; 25 punctate keratitis, 

min. peri., nasal & temporal-l.-zt--
infiltrates 

1+ Flare Stroma--
loss of frill; 
post. syn. 

keratitic Stroma--
ppt's, loss of 

inferiorly frill 

n 

n 

onchocercal 
chorio-retinitis 

*** Yes 

onchocercal 
chorio-retinitis 

* No 

Yes 

Yes 

36 48-.hrafter 
topical DEC 

R 
L 

6/6 
rf6 

4 punctate keratitis 
3 it. 

1 mf 
2 mf 

n 
n 

n 
n 

n 
n 

No 
No 

Yes 
Yes 

37 24 hr after 
topical.DEC 

R 
L 

6/6 
6/6 

n 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 0 

38 24 hr after 
topical DEC 

R 
L 

6/6 
6/6 

n 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

40 24 hr after 
topical DEC 

R 
L 

6/6 
6/6 

n 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

41 24 hr after 
topical DEC 

R 
L 

6/6 
6/6 

n 
n 

1 mf 
1 mf 

n 
n 

n 
n 

traumatic 

n 
n 

No 
No 

Yes 
Yes 

42 24 hr after 
topical DEC 

R 
L 

6/6 
6/6 

n 
n 

n 
n 

n 
n 

cataract 
n 

n 
n 

No 
No 

No 
No 

43 24 hr after 
topical DEC 

R 
L 

6/6 
6/6 

n 
ca 20 punctate ke.-atitis 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
Yes 

44 24 hr after 
topical DEC 

R 
L 

6/6
6/6 

n 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

* 32,33,35, (no ophthalmologic examinations) 



TABLE 6. (continued) 

Patient 

No 

Time 
Aft:er 

Treatment 

Eye 
Visual 
Acuity@ Cornea** 

Anterior 

Chamber 
Iris Lens. Fundus 

Vision 

Loss 

Ocular 

Oncho. 

46 No Rx 

L 

(2-year history of decreasing visual acuity; 

6/24 diffuse edema 

no liqht of 

no evidence of onchocerciasis) 
n n n r large 

n n n glaucomatous N 

No 
No 

penetration cups 

47 Before 
Treatment 

R 
L 

0.5/24 
hypermetropia 

n 
n 

n 
n 

n 
n 

cataract unable to cata- No 

o visualize) racts No 

48 No Rx R 0.5/24 n n n n macular 
depigmentation 

Probably 

L 6/9 n n n n n No No 

50 Before 
Treatment R 

L 

(7-year history of eye trouble; not blind, but eyes hurt and tears) 

6/6 1 punctate keratitis 1 mf n 

6/6 n n n 
n 
n 

n 
n 

No 
No 

Yes 
No 

. 

51 Before 
Treatment 

R 
L 

6/9 
6/6 

n 
n 

n 
n 

n 
n 

n 
n 

n 
n 

No 
No 

No 
No 

52 Before 
Treatment R 

(3-1/2 year history of blindness, L & R; 

FC n 
sufficient light penetration for slit lamp exam.) 

1+ Flare, Stroma--early atrophy onchocercal 

1 mf loss of cata- of disc, chorio­

frill ract -_chorio-ret. retinitis 

L LP-. n n .-. n (proliferative type) 

53 Before 
Treatment R 

L 

(struck in L eye, 4-5 years ago; may have been infected) 

6/9 n n n 

6/18 central stromal scar; not too dense n fluffy 
iris material 

n 
n 

n 
n 

No No 
cornea No 

(infection?) 

54 Before 
Treatment 

R 6/6 1 punctate keratitis n min. Stroma n greyish 
mottling 
& drusen 

No Yes 

L 6/6 occdsional punctate keratitis 1 mf " n slight No 
depigmentation 

Yes 



TABLE 6. (continued)
 

Vision Ocular
Anterior
Visual
Patient Time 
After Eye Acuity Cornea*w Iris Lens Fundus 

Chamber Loss Oncho.
No.* Treatment 


lens optic atrophy
a small boy)

59 20 hr after (struck in right eye by a stick, as 


n # remnants of:di§c; trauma yes
 
R no light occasional mf & punctate keratitis
Intradermal DEC & cysute chorio.-­

percoption 
 pigment
 
loss. etc.
 

n n Yes
 n n n 

L 6/6 occasional mf & punctate keratitis 


(small round scar on cornea of right eye; happened when 
very small; circumstances unknown)
 

61 20 hr after 	 n n n n Yes
 
R 6/6 8-10 pufctate keratitis; + scar n 


Intradermal DEC 	 n Yes
n chorio.-
1-2 punctate keratitis 1 mf n 

L 6/6 
 heavy pigment
 

n 3 mf n n chorio.-
 n Yes
 
63 20 hr after R 6/6 


diffuse depigmt'n
 
Intradermal DEC No 0
n chorio,- n 


n
L 6/6 	 n n 

diffuse depigmt'n
 

* 	 55,56,57, (no ophthalmologic examinations) 

58,60,62, 
64,65
 

temporal infiltrate;
perilimbal infiltrate; temp. = 
** Abbreviations: 	 mf = microfilaria(e); n = normal; peri. 

pos'. syn. = posterior synechia; 

couldn't visualize 	fundus well because of miotic pupil and 
extensive posterior synechia;
 

* For patient No. 34: 


couldn't visualize disc or vessels of R eye; chorio.--scattered 
diffuse depigmentation, both R & L (R>L).
 

4 	Iris of R eye of patient No. 59: superior 4ridolysis.
 



TABLE 6. (continued--9 additional patients at Lugbeyee, not in Table 3)
 

Patient 
Aqe Eye 

No.* Sex Notes 

66 50/F (a) R 

L 


67 60/F (b) 	 R 

L 


68 65/F 	 R 

L 

69 27/M 	 R 

L 


70 50/F 	 R 

L 


71 30/M 	 R 

L 


72 68/F 	 R 

L 


73 65/? 	 R 

L 


74 60/? 	 R 

L 


@ Abbreviations: FC = 

** n = 

(a) Ganley's patient A; 


(b) Genley's patient B' 


Visual Anterior 

Acuity@ Cornea** Iris Lens 

Chamber 

5/36 n n n n { 

n
6/12 n n n 


n n <cata-
n
FC 

2
-racts
5/36 n 	 n n 


NT4P 

NLP 


FC/20 ft 

NLP 


cata-
LP 

racts
LP 


FC 

HM 


cata-
HM 

racts
LP 


cata-
HM 

racts
20/400 


LP Corneal scar--probably secondary to infection 


6/6 


finqer counting; LP = light perception; NLP = no light perception; HM = 

normal 

not accessioned at AFIP
 
" " .. .. 

Vision Ocular
 

Fundus
 
Loss Oncho.
 

macular Yes
 
depiamentation
 

(probably oncho.) Yes
 

not cata- No
 

visualized racts No
 

cause not No
 
determined No
 

glaucoma No
 

glaucoma No
 

not cata- No
 

visualized racts No
 

cause not No
 
determined No
 

cata- No
 
racts No
 

cata- No
 
racts No
 

corneal scar No
 
No
 

hvpermetropia
 

0 



TABLE 7. Freauencies of ocular onchocerciasis by aqe distribution, at Barkaimnai, Luqbeyee and Mawua
 

Age Nutnber 	 Number (percent) of natients in this aae ranue with:
 Ocular
Range of 	 Microfilariae in Onchocercal 

Punctate Keratitis Anterior Chamber Chorioretinitis Ootic Atroph " Onchocerciasis

(years) Patients 


18 inhabitants of Barkaimai qiven ophthalmic examinations (Table 5):
a. 	amonc 


2 (50%)

20-39 4 2 (50%) 	 1 (25%) 

5 (71%)2 (29%) 	 1 (14%)40-59 7 5 (71%) 

60+ 7 2 (29%) 1 (14%) 1 (14%) 3 (43%) 
(11%) 10 (56%)

TOTAL 18 9 (50%) 	 4 (22%) 2 

b. among 23 inhabitants of Luqbevee aiven ophthalmic examinations (Table 6):
 

1 (14%) 	 3 (43%)
20-39 7 3 (43%) 	 3 (43%) 

6 (67%)
40-59 9 4 (44%) 	 4 (44%) 2 (22%) 

4 (57%)
60+ 7 1 (14%) 	 2 (29%) 4 (57%) 


13 (57%)

TOTAL 23 8 (35%) 9 (39%) 7 (30%) 


41 inhabitants of Barkaimai and Luabevee combined qiven ophthalmic examinations (a + b):
c. amona 


20-39 
4n-59 
60+ 

TOTAL 

11 
16 
14 
41 

5 (45%) 
9 (56%) 
3 (21%) 

17 (41%) 

4 (36%) 
6 (38%) 
3 (21%) 

13 (32%) 

1 (09%) 
3 (19%) 
5 (36%) 
9 (22%) 

5 (45%) 
11 (69%) 
7 (50%) 

23 (56%) 

d. amonn 76 inhabitants of Mawua given oDhthalmic examinations: 

0-19 

20-39 

40-59 

60+ 

M 5 
F 17 

M+F 
M 13 
F 7 

M+F 
M 13 
F 6 

M+F 
M 9 
F 6 

22 

20 

19 

15 

1 
7 

4 
3 

7 

3 
2 

(20%) 
(41%) 

8 (37%) 
(31%) 
(43%) 

7 (35%) 
(68%) 

7 (27%) 
(33%) 
(33%) 

5 (33%) 

4 

6 
4 

10 
1 

/ 
3 

4 

10 

11 

10 

(24%) 
(18%) 
(46%) 
(57%) 
(50%) 
(77%) 
(17%) 
(58%) 
(78%) 
(50%) 
(67%) 

2 

4 
2 

6 
2 

(15%) 

2 (10%) 
(31%) 
(33%) 

6 (32%) 
(67%) 
(33%) 

8 (53%) 

1 (8%) 

1 (5%) 

1 
8 

9 
4 

12 
2 

7 
4 

9 

13 

14 

11 

(20%) 
(47%) 
(41%) 
(69%) 
(57%) 

(65%) 
(92%) 
(33%) 
(74%) 
(78%) 
(67%) 
(73%) 

TOTAL M+F 76 27 (36%) 35 (46%) 16 (21%) 1 (1%) 47 (62%) 



TABLE 8. Comparisons of age and sex distributions in Mawua, of total village and patients given eye 
examinations
 

b. of 76 inhabitants of Mawua qiven eye examinations"
 a. of 293 inhabitants of Mawua (total villaqe)* 


Age Number of villagers Percent of population Number (percent) of villagers in Percent of examined
 

Range 
(years) 

in this category 
Male Female Total 

in this cateqory*** 
Male Female Total 

category given eye examinations 
Male Female Tocal 

popul
Male 

'n in category*** 
Female Total 

0 ­ 9 44 37 81 15% 13% 28% 3 (7%) 4 (11%) 7 (9%) 4% 5% 9% 

10 - 19 22 34 56 7% 12% 19% 2 (9%) 13 (38%) 15 (27%) 3% 17% 20% 

20 - 29 20 24 44 7% 8% 15% 6 (30%) 3 (12%) 9 (20%) 8% 4% 12% 

30 - 39 11 21 32 4% 7% 11% 7 (64%) 4 (19%) 11 (34%) 9% 5% 14% 

40 - 49 15 8 23 5% 3% 8% 7 (47%) 2 (25%) 9 (3S) 9% 3% 12% 

50 - 59 19 16 35 7% 5% 12% 6 (32%) 4 (25%) 10 (29%) 8% 5% 13% 

60 + 16 6 22 5% 2% 7% 9 (56%) 6 (100%) 15 (68%) 12% 8% 20% 0 

293 50% 50% 100% 40 (27%) 36 (25%) 76 (26%) 53% 47% 100%
 
TOTAL 147 146 


Liberia Research Unit of the Tropical
* 	 Data on enumeration of village of Mawua provided by Dr. AlbJe;, 

Institute Hamburg (see text Section 11.1.2). 

Data 	on villagers of Mawua given slit lamp eye examinations by Dr. Ganley, 14-18 December 
1978.


** 

* Percentages are rounded, and may not add up to 100%.
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TABLE 9. Visual acuity levels by aoe for individual eyes,
 

amonq inhabitants of Barkaimai, Luqbeyee and Mawua
 

Level of Visual Acuity* 

Age Number 6/6 - 6/12 6/18 - 6/36 6/60 - 3/60 1/60 - NLP 

Range of No. of % of No. of % of No. of % of No. of % of 

(years) Eyes Eyes Fyes Eyes Eyes Eyes Eyes Eyes Eyes 

a. amonq 18 inhabitants of Barkaimai (Table 5):
 

2 25%
20-39 8 6 75% 


40-59 14 11 79% 3 21%
 
3 21%
60+ 14 11 79% 


5 14%
TOTAL 36 28 78% 3 8% 


b. among 30 inhabitants of Lugbeyee (Table 6):
 

20-39 18 12 56% 1 6% 1 6% 4 22% 

40-59 20 17 85% 1 5% 2 10% 

60+ 22 6 32% 1 5% 2 9% 13 59% 

TOTAL 60 35 58% 2 3% 4 7% 19 32% 

c. amonq 48 inhabitants of Barkaimai & TLuqbeyee combined (a + b)
 

4% 1 4% 6 23%
20-39 26 18 69% 1 

1 3% 2 6%
40-59 34 28 82% 3 9% 


16 44%
60+ 36 17 47% 1 3% 2 6% 


25%
TOTAL 96 63 66% 5 5% 4 4% 24 


d. among 23 inhabitants of Barkaimai & Lugbeyee with ocular onchocerciasis:
 

20-39 10 10 100%
 
4 18%
40-59 22 18 82% 


4 29%
60+ 14 10 71% 


4 9% 
 4 9%
TOTAL 46 38 83% 


e. among 76 inhabitants of Mawua:
 

0- 9 14 14 100%
 

10-19 30 30 100%
 
20-29 18 18 100%
 

30-39 22 22 100%
 

40-49 18 18 100%
 

50-59 
 20 14 70% 2 10% 2 10% 2 10%
 

60+ 30 22 73% 2 7% 2 7% 4 13%
 

4 3% 4 3% 6 4%
TOTAL 152 138 91% 


(a + b + e):
f. amon 124 inhabitants of Barkaimai, Luqbeyee & Mawua combined 


9 4% 8 3% 30 12%
TOTAL 248 201 81% 


* By "tumbling E" method (see text Section II.I); NLP = no light perception. 
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TABLE 10. Causes of visual 	loss, among inhabitants of Barkaimai, Lugbeyee & Mawua:
 

Acuity between 6/18 - 6/36: Acuity of 6/60 or worse:
 

No. of Patient No. of No. of Patient
No. of 


Cause of Visual Loss Eyes Patients No.* Eyes ?atients No.*
 

a. amonq 18 inhabitants of Barkaimai given an ophthalmic examiniation:
 

1 16
Onchocerciasis 	 2 

1 1 21 2 1 28
Cataract 


2 1 27
Glaucoma 

1
Small pox .1 	 1 


3
TOTAL 	 3 2 5 


b. among 43 inhabitants of Lugbeyee given an ophthalmic examination:
 

4 3 48,52,66
Onchocerciasis 

10 5 47,67,70,72,73
Cataract 


1 1 46 	 3 2 46,69
Glaucoma 

1 68 1 	 1 74
Corneal scar 	 1 


1 1 59
Trauma 

4 2 68,71
Unknown 


2 23 14
TOTAL 	 2 


c. among 61 inhabitants of 	Barkaimai & Luqbeyee given an eye examination (a + b):
 

2 1. 	 4 3
Onchocerciasis 

1 1 12 6
Cata:-act 


5 3
1 1 

1 1
 

Glaucoma 

Small pox 


1 1
1 1 

1 1
 

Corneal scar 

Trauma 


4 2
Unknown 


4 28 17
TOTAL 	 .5 


d. among 76 inhabitants of Mawua given an ophthalmic examination:
 

1 1 75 3 2 81,82
Onchocerciasis 

3 2 77,80 2 2 77,78
Cataract 


2 1 83
Glaucoma 

1 1 79
Traumatic cataract 

2 1 76
Uncorrected aphakia 


4 3 10 7
TOTAL 


(a + b + c):
e. among 137 inhabitants of Barkaimai, Lucbeyee & Mawua given eye exams 


7 5
3 2 

14 8
 

Onchocerciasis 

4 3 


7 4
 
Cataract 


1 1 

1 1
 

Glaucoma 

Traumatic cataract 


2 1
Uncorrected aphakia 

1 1
Small pox 


1
1 1 	 1 

1 1
 

Corneal scar 

Trauma 


4 2Unknown 
38 24
9 7
TOTAL 


* See Table 11 for acuity levels and cause of decrease in visual acuity. 



TABLE 11. Visual acuity of 6/18 or worse by cause of decrease,
 

among inhabitants of Barkaimai, Lugbeyee & Mawua
 

Patient
 
Age Eye Visual
 

Sex Acuity@ Cause of decrease in visual acuity
No.* 


a. among 5 inhabitants of Barkaimai:
 

Corneal scar--probably smallpox
15 80/M 	 R NLP 

L 6/6
 

Corneal edema--probably onchocerciasis
16 45/F 	 R 6/24 

of"L 6/18 


21 55/F R 6/24 Cataract
 

L 6/9
 

LP Glaucoma
27 36/M 	 R 

L LP Glaucoma
 

28 65/M 	 R JiM Cataract--unable to visualize fundus
 
"
"
"
"
Cataract--
L NLP 


b. amonq 15 inhabitants of Luqeyee:
 

46 28/M R 6/24 Glaucoma
 

L NLP Glaucoma
 

47 65/M R .5/24 Cataract--fundus not visualized
 
""" Cataract--
L 11M 

62/14 R .5/24 Macular depigmentation--probably onchocerciasi
48 

L 6/9
 

52 60/M 	 R FC Chorioretinitis--onchoce~rciasis
 
"
 Chorioretinitis--
L LP 


53 60/M 	 R 6/9
 
L 
 6/18 Corneal scar--probably secondary to infection
 

R NLP Atrcphic disc--secondary to trauma
59 60/M 

L 6/6
 

66 50/F 	 R 5/36 Macular depiqmentation--probably onchocercias
 "
" 
acular depigmentation--
L 6/12 


67 60/F 	 R FC Cataract--fundus not visualized
 

L 5/36 Cataract--fundus not visualized
 

69 27/M 	 R FC/20 ft Glaucoma
 

L NLP Glaucoma
 

50/F R LP 	 Cataract--fundus not visualized
70 
 "
"
of ofL LP 


Cause not determined
71 30/M 	 R FC 

" If " 

L I 

72 68/F R M Cataract
 

L LP Cataract
 

65/? R W4 Cataract
73 

L 20/400 Cataract
 

60/? R LP 	 Corneal scar--probably secondary to infection
74 

L 6/6
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TABLE 11. (continued)
 

Patient A Visual
 
No.* Sex Eye Acuity Cause of decrease in visual acuity
 

c. 	among 9 inhabitants of Mawua:
 

75 58/M 	 R 6/9 Optic atrophy--probably onchocerciasis
 
L 6/18 Optic atrophy-­

76 55/M 	 R CF/l meter Uncorrected aphakia
 
L 6/60 to "1
 

77 56/F 	 R 6/18 Cataract
 
L 6/60 Cataract
 

78 56/F R 6/12 Cataract
 
"
 L Hand motion 


79 60/M 	 R NLP Traumatic cataract
 
L 6/6
 

80 67/F 	 R 6/18 Cataract
 
L 6/18 Cataract
 

81 61/F 	 R 6/60 Macular depigmentation--probably onchocerciasis 
L 6/60 f it If 

82 70/M 	 R 6/12 Macular depiqmentation--probably onchocerciasis 

L CF/l meter If 

83 70/M 	 R NLP Glaucoma
 

L NLP Glaucoma
 

Data on skin snips, dermatitis, nodules and )ymphadenopathy ar qiven in
 

Table 1 for patients 15-21; Table 3 for patients No. 46-59. More complete
 
data on ophthalmic examinations are given in Table 5 for patients No. 15-28,
 
and in Table 6 for patients No. 46-66.
 

@ 	NLP = no light perception; LP = light perception; HM = hypermetropia; 
FC finger counting. 



TABLE 12. Comoarisons of microfilaria and nodule carriers in Mawua, of total villaqe 
and patients given eye exams
 

b. 76 inhabitants of Mawua given eye examinations**
 a. 293 inhabitants of Mawua (total village)* 


No. (%) of Mean mf/mg: No.-(%) Nodules
No. (%) Nodules No. of
Aqe Number No. (%) of Mean mf/mg: 
Skin 	Snips Nodule per Villagers Microfilarial Skin Snips Rodule per


Range of Microfilarial 

Carrier
of Hips Carriers Carrier Examined Carriers of Hips Carriers 


(years) Villagers Carriers 


0 (0%) ­4 (57%) 1.3 
0- 9 81 19 (24%) 3.6 	 4 (5%) 1.3 7 

6 (50%) 2.5 
10 - 19 56 42 (75%) 4.3 	 24 (43%) 2.2 15 9 (75%) 6.9 

6"(67%) 1.8
 
20 - 29 44 39 (89%) 12.2 	 30 (68%) 3.1 9 7 (88%) 18.3 

4.0 11 11 (100%) 31.7 	 8 (73%) 4.1
 
30 - 39 32 31 (97%) 13.7 22 (69%) 

9 7.(100%) 35.2 5"(71%)
40 - 49 23 23 (100%) 26.7 23 (100%) 5.2 2.2
 

10 8 '(i00%) 15.8 4"2(50%) 1.8
 
50 - 59 35 35 (100%) 29.5 	 30 (86%) 6.1 

19 (86%) 5.7 15 15 (100%) 33.2 11 (73%) 6.1 Z 
60 + 22 22 (100%) 34.1 

76 1 (90%) 18.0 40#(59%) 3.6 
TOTAL 293 211 (72%) 12.7 152 (52%) 4.3 


* 	 Data on microfilarial carriers and nodules in village of Mawua were 
provided by Dr. Bdttner, Liberia Research Unit 

of the Tropical Institute Hamburg (see text Section 11.1.2). 

** LRU-TIH Data on microfilarial carriers (skin snips of hips) and nodule 
carriers for the villagers of Mawua 

given slit lamp eye examinations by Dr. Ganley, 14-18/ Microfilarial counts from skin snips of canthi
 

were also taken from some patients, but Dec.
 

A few patients had microfilariae in the canthus but not in the hip.
 are not included in this table. 


# Data weren't inmediatly available for a few of the patients given 
eye examinations; percentages are relative only
 

to the number for whom data were availalbe.
 



TABLE 13. Xenodiaqnostic Evaluations of Three Patients at Barkaimai after 1-3 Topical 
Applications of DEC.
 

Mean No. of No. of Flies 

No. of No. of'Flies No. of Flies with Microfilariae in with Microfilariae 

Patient 
No.* 

Topical 

Applications 

of DEC 

to R leg 

Examined 

Fed on Fed on 

untreated treated 

L leT R leg 

Microfilariae 

From From 

untreated treated 

L leg R leg 

Blood Meal** 

From From 

untreated treated 

L leg R leg 

in the Thorax 

From From 

untreated treated 

L leg R leg 

12 2 5 12 2 10 1.50 6.10 1 5 

3 10 9 6 7 4.40 2.33 4 5 

13 1 5 11 5 9 12.40 8.86 4 5 

2 8 12 7 6 6.67 4.50 7 4 

17 2 5 8 4 6 15.25 14.83 3 5 

3 8 13 5 9 4.25 13.75 51 5 

* 	 See Tables 1 & 2 for clinical 

**Microfilariae inmanifestations of onchocerciasis 

Pretreatment
and treatment schedules. 


Patient Skin Snips:
 

No.* L thigh R thigh L + R thighs
 

12 10 
 3 13
 

13 5 1 
 6
 

17 1 10 
 11
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Fig. 2. Small room in school master's house, villag-e of ubee,9 Dec. 1978. Dr. Ganley 

is at:sli-t lamp microscope, powered by a portable generator outside. AFI1P Neg. 78-6474-3. 
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DEC to the riLght lower limb.
 
a single topical application of 

Fig. 3. Patient No. 12, 22 hours after 
the right thight is swollen, warm and edematous and small 

The characteristic reaction is present: 
The bandages oTn the 

none of these changes.
The untreated left thigh shows

papules are present. Acc. To. 1679385; AFIP Neg. 78-3337. 
theC previous day. AFiP 

thighs cover sights of skin snips done 
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DEC. The papules have b~co: vesicles measurinag up to 2 mm across. Also seen is thle healinT siL: 

12B was taken shor ly after this picture,
--bio s s cimen 12A ta n-- at 22 hours. Specime:.of ­

bv Fiz. 12) AFT11 c,cc . 1679385: AFIP 78 -36g. .v-.
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and hip, unchanged
Fig. 5. Patient No. 13 has pale filarienne of the left tligh 
DIC" to the riLjt leg. A cluster of23 hours after a topical application of 

visib c over tile ,.:t anteri or supurior liac spine.onchocercal nodulus is 

Fullness and edema of the skin1 and :;ubcutous t.s:;ue ovLr the left fenoral. node 

is an arent . Th fi; is earl] liang' in ' i o ;, a "Iatureof onchocerc I mphadcni is 
t . .. (,Y. r Pr I -icr in sni i)s. AIP . c. No. 16793,56; A' P] ' . 78-3333 



Fig. 6. Patient No. 17, 23 hours after a single topica] application of DEC. to the right lower limb. 

There is edema and paular dermatitis, most severe over the anterior r-ight" upper thigh. There is
 

over the femoral nodes. The wheal from injection of exoanu:gen issome fullne:s of the soft tissues 
seen on th~e right arm just beneath the anticubital fosa. Saline withcut exoantigen was injeited into 

the control circle on the left arm.. Bandage is over site of veniuncture. ThEre are nodules over 

the 1ef t and right anterior and suocrio~r il.iac spines. AFIP Ac. No. 1679390; AFMP Neg. 78-3341. 
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Fiv. 10. A cross section of biopsy specimen 591--the blister on the right thigh of patient No. 59, 

taken 20 hours after intradermal injection of DEC (shown clinically in Fig. 9). The epidermis is 

lifted off and the fluid has escaped. The dermis is hyperemic (dark area) and the lobulated fat is 

firm. hyDerermc an atachted to the underlying dermis. AFiT Acc. No. 1679425: AEW Keg. 78-89S0: XiS. 
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N N 

the right thigh of patient
A cross section of biopsy specimen 12B--the vesicle on
Fic. 12. 


taken at 71 hours, after three daily topical applications of DEC (shown 
clinically


No. 12, 

mm deep, and is comprised of fluid,
 

at arrow in Fig. 4). The vesicle is 2 mm across and 0.7 


cells and microfilariae (see Figs. 13 & 14). AFIP Acc. No. 16793S5; AFIP Neg. 78-8977; X29.
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LflC13 . Plioto-_icrograo~h of intra-e-ider-ma vescslcf in specime-n 12B (bee Figs. 4 & 12) 

The epIderi-is is expanded b.. fluid, cells, fibrin, ilazmrvmucin and z:few desquamated 

epidermal cells. There is a -microfilaria in the lower part of cozipart:-nent to the let t. There 

is a diffuse and intense inflam-m~ation of the underlying dermis which contains degenerating 

microfilariae surrounded bv inflammatorv ceels--especially cosino-phils and lesser numbers of 
.- ,.'.7-6501;.,&E,lym,aphocytes, n. c. -, . :.,cvte,,-A.TII . -. ,o,,.793S5-x.95.h,,:. .
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Fig.14.Speime 12-hge-agiiainoIoeprino 
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th _htmcorp so, nFg 3 

k . VA .. . .. . 

is
Fibrin~and degenerating leucocytes are within the intra-epidermal vesicle and a microfilaria 

the blister. The dermis is edematous, hyperemic and
 present near the epidermis in the deep portion of 

AFIP Neg. 78--6501; IH&E, X390.
 

.- ] inf'1trated with a variety of inflamatory cell.s AFIF Acc. No 16793S5; 
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ig. 16.A orio of.biops spcie 4A, takn froit ri" . thigh .-of pati ""o.,t31-. t 48'--.ent hours-
, ... . _-....-c,.' - .. ... * .. o #.." , " _ . . . & , - z . "i . . C.\ .? " } . 

after t--o d:i. topical applications ofDEC t r'tg developed . f an urticaral-lik apula-r., i'._ p;*. 

eruption o the""- thigh.Thspeimencontaine • .. " a. Kr-e vc, of ". mm (not sw a several"- smaller.... 
P.
0 .

. . 4,M- _ -- ,,.,, ._, ,,.. ; ..s - -- . . .. -. . ... -- , ... z ., ,t.
ves_.cles This. one ,sabout 1/4 mm.across-and 1/1mm deep, and contains nueru ifmaory.,,_ eto~.. :.. ~. , ~ .. t . ,vl. cells--hO - ,-. .. ... •~~~ ~ ~,.. •. . / -. f . 

" ; ,
/.!- .. k :j ..." --.. 't' ' : e..,-Z - ,'". A;7 , "d < .. e;J" -- ' " '- . : 

Lz f 

7860,nd-,p. -ta l i th. ,r- .~ern.. ...lasc~ A•• cc ..-o. 16937,, IP ,eg H. E . 6/ - -, 
31A fro th"... r . .. of p tetN .31 at 4 h or--.1 thig
'i.,1-6 A po to ol.bips sp cie 

erpto on the thgh The speime cotane a large .-vescl of, 1.-mm (no . an several smalle 

especill diy appicatios of DC oi oferin:ht ege de-vlos-ped ianlurtinarial-pidermislatwo ophicl 

and partially in the intra-ep. dermal absc,.,s. AF!iP Acc. 'No. 1679397; AFIJI Nei. 78-6503; H&E, X670. 
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J.: Viq. 19 

A ~ Fig. 3.8. Black fly site ."4: upper St. Paul River near the bridge from tile
 
Tolbert Fam(Bong Co.) to Beyansto~n (Lofa Co.); see Map 4. Oncho. Team
visited thi s site while enroute to and from Voinjama, 2 & 8 Dece-mber 1.978. 
The water course is wide and poorly shaded-characteristic of breeding sites 
of Simulium sanctipauli, a sibling species of the Simulium damnosum comple:.: 
as report-ed by Garms & Vajime, 1.975. (Photograph byDr ddi W upp.) 

SFig. 19. Black fly site 7#9: Yaa Creek near Zogowc (Nimba Co.), south of 
the Nimba mountain range; see Map 4. Drs. Cupp & Schiller visited this
site On 3.1 December 1978. The Yaa Crac'k is narrow and heavily shaded­
specier the Simulium damnosum complex that was named for this 
characteristic of breeding sites of Simulium vahcense, another siblingaS reported by 
 &V-, cre
.95. (ehtograph by Dr. Lddie W, CApp)
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