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Currently available deodorant soaps do not prevent skin infections,
but chlorhexidine gluconate looks promising.

Epidemic furunculosis is related to close social contact, and may
be more common than most physicians realize. Early treatment with
antibiotics plays a significant role in prevention of new furuncles among
contacts. Antibiotic resistant strains of bacteria pose new problems
in cutaneous microbiology.

Severe fungal infections of the skin may attack up to 70% of military
personnel in hot humid environments. Occlusion is the most significant
factor, and appears to be related to accumulation of COy under damp
clothing. (King-et-al—-Letterman Army Institute of Research). =

Combined therapy of tinea corporis/cruris with topical miconazole/
hydrocortisone is highly effective. Hydrocortisone alone makes these
infections worse in the tropics. Topical clotrimazole is effective in the
treatment of dermatophytosis, but tinea pedis is difficult to treat and
usually recurs.

Ultramicrosixed griseofulvin (PEG-500) is as effective as twice the
dose of microsize griseofulvin in the treatemnt of T.pedis. Both are
more effective than placebo pills, but clinical response is slow, and only
partially successful. A nystatin/tolnaftate cream was effective in treat-
ing tinea cruris, but a 5% allergic reactiorn rate to the thimerosal pre-
servative rendered it unacceptable in this form.

Flower vases in hospitals represent a significant reservoir of op-
portunistic gram negative bacteria, many of which are resistant to anti-
biotics. Flowers should not be introduced in high risk areas,

Aeromonas hydrophila, and other aquatic bacteria pose a threat to
persons injured in wet terrain. It was the most predominant pathogen
among survivors of a jet crash in the Everglades, and has been reported
in at least 16 more cases in Florida.

Selective culture media for Streptococcus pyogenes, Staphylococcus
aureus, dermatophyte fungi and Candida albicans have been developed.
Dessicated swabs may be used for streptococcal pyoderma in lieu of fresh
media. Archaic diagnostic methods for fungal infections require exper-
ience. New techniques for unskilled investigators are needed.

The incidence of common skin infections in hot humid climates can
be predicted from data accumulated under this contract. Little accurate

data is available for desert conditions, (continued on next page)
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and local endemic areas of exotic diseases. Cold and temperate climates are not
conducive to high attack rates of skin infections.

Most cases of skin infections in military populations are not seen by derm-
atologists. Technology transfer to ''front line''medical personnel is needed.

Strict precautions to avoid infections among field teams in the tropics are
successful if rigidly enforced. 74% of team members not on precautions, de-
veloped diarrheal disease, compared with 6% among teams on preca utions. 12%
of unprotected personnel developed hepatitis. There were no cases among teams
on precautions.

In spite of extensive work on the etiology, prevalence, incidence and epi- :
demiology of common skin infections in the tropics, clinical implementation of - |
existing knowledge, methods of diagnosis, and particularly preventive measures
lag far behind. The global profile of hazards is still incomplete. A strong mil-
itary/civilian research programme in dermatology remains a desirable and nec-
essary component of the U.S. Army R & D structure.

Combined field operations by elite military /civilian teams have proven to
be a cost effective use of R & D dollars.
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SUMMARY

Bacterial skin infections in the tropics are the predominant cause of dermato-
logical disease in civilians and are directly related to temperature, humidity, ex-
posure, and living conditions. Substandard housing and poor hygiene, biting and vec-
tor insects contribute to high rates of infection. Tropical skin infections are usually
streptococcal. In military populations, personnel on field operations are at highest
risk. Support troops, even in the tropics,have a much lower incidence of strep-
tococcal pyoderma.

Currently available deodorant soaps do not prevent skin infections, but chlor-
hexidine gluconate looks promising.

Epidemic furunculosis is related to close social contact, and may be more com-
mon than most physicians realize. Early treatment with antibiotics plays a signifi-
cant role in prevention of new furuncles among contacts.

Antibiotic resistant strains of bacteria pose new problems in cutaneous micro-
biology.

Severe fungal infections of the skin may attack up to 70% of military personnel
in hot humid environments. Occlusion is the most significant factor, and appears
to be related to accumulation of COy under damp clothing. (King etal., Letterman
Army Institute of Research).

Combined therapy of tinea corporis / cruris with topical miconazole / hydrocor-
tisone is highly effective. Hydrocortisone alone makes these infections worse in the

tropics. Topical clotrimazole is effective in the treatment of.dermatophytosis, but
tinea pedis is difficult to treat and usually recurs.
Ultra microsized griseofulvin (PEG - 500) is as effective as twice the dose of

microsize griseofulvin in the treatment of T. pedis. Both are more effective than




placebo pills, but clinical response is slow, and only partially successful.

A nystatin/tolnaftate cream was effective in treating tinea cruris, but a 5%
allergic reaction rate to the thimerosal preservative rendered it unacceptable in
this form.

Flower vases in hospitals represent a significant reservoir of opportunistic gram
negative bacteria, many of which are resistant to antibiotics. Flowers should not
be introduced in high risk areas.

Aeromonas hydrophila, and other aquatic bacteria pose a threat to persons injured

in wet terrain. It was the most predominant pathogen among survivors of a jet crash
in the Everglades, and has been reported in at least 16 more cases in Florida.

Selective culture media for Streptococcus pyogenes, Staphylococcus aureus,

dermatophyte fungi and Candida albicans have been developed. Dessicated swabs may

be used for streptococcal pyoderma in lieu of fresh media. Archaic diagnostic meth-
ods for fungal infections require experience. New techniques for unskilled investi-
gators are needed.

The incidence of common skin infections in hot humid climates can be predicted
from data accumulated und- * this contract. Little accurate data is available for des-
ert conditions and local endemic areas of exotic diseases. Cold and temperate climate
are not conducive to high attack rates of skin infections.

Most cases of skin infections in military populations are not seen by dermatol-
ogists. Technology transfer to''front line'medical personnel is needed.

Strict precautions to avoid infections among field teams in the tropics are suc-

cessful if rigidly enforced. 74% of team members not on precautions, developed

diarrheal disease, compared with 6% amo.ng teams on precautions. 12% of unpro-
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tected personnel developed hepatitis. There were no cases among teams on pre-
cautions.

In spite of extensive work on the etiology, prevalence, incidence and epidemiology
of common skin infections in the tropics, clinical implementation of existing know-~
ledge, methods of diagnosis, and particularly preventive measures lag far behind.

The global profile of hazards is still incomplete. A strong military/civilian re-
search programme In dermatology remains a desirable and necessary component of
the U.S. Army R & D structure.

Combined field operations by elite military/civilian teams have proven to be a

cost effective use of R & D dollars.
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FOREWORD

This final report covers a five year period from June 1971 to May 1976,
Complete accounts of the work performed may be found in the Annual Progress
Reports for these years. An attempt has been made here to consolidate the findings
under the most appropriate headings relevant to military disability, and where nec-
essary to modify opinions in the light of more recent knowledge.

Although this contract was terniinated in May 1976, we have continued to pur-
sue research on skin infections in the tropics, and where applicable, further infor-
mation has been added to this report which will not be found in previous reports.
Data derived from more recent studies is so indicated.

In conducting the research described in this report, the investigators adhered
to the "Guide for Laboratory Animal Facilities and Care'", as promulgated by the

Committee on the Guide for Laboratory Animal Resources, National Academy of
Science, National Research Council.

In the conduct of clinical trials overseas, written protocols were submitted to
and approved by the Ministry of Health, and/or the appropriate Surgeon General in
the case of military populations in each host country. In every instance an approved
physician of the host country was requested by us and assigned as monitor for the
host government. Additionally, permissions were obtained from the host country pro-
fessional bodies, who also reviewed protocols. Local physicians were briefed and in-
vited to monitor our studies. Informed consent was obtained from participants in
their own language or dialect, and no deviations from accepted protocols were per-
mitted. All data was made available to host governments, who received a preliminary
report and debriefing prior to our team leaving the host country, and a final written
report of the study following data analysis. Training opportunities were offered to any
personnel assigned by host governments and universities. All local laws and customs
were strictly observed.
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BACKGROUND

The termination of this contract in May 1976 ended an unbroken collaboration
with our in-service colleagues dating from the original development of griseoful -
vin in 1958, through Operation Swampfox II in 1961, our involvement in the Vietnam
years up to investigations in the Colombian Army in 1975.

Operation Swampfox II taught us that most of the standard laboratory methods
were inadequate for use in the field, but by 1967 we had evaluated and perfected
methods which were to prove invaluable in Vietnam. Indeed, the accurate epidemi-
ologic investigation conducted by the LAIR/WRAIR and Miami teams would not have
been possible without the newer field techniques developed under our contracts. The
results of these combined military civilian efforts are eloquently described in the
first volume of the medical history in Vietham. (Internal Medicine in Vietnam Vol. 1
Skin Diseases in Vietnam, 1965-72 by LTC Alfred M. Allen, M. D. USA).

From these endeavours emerged a clear understanding of the relative fre-

quency, etiology and potentially disabling effects of the most common afflictions

likely to diminish the effectiveness and morale of troops in hot, humid environments.

That these conditions were not unique to Vietnam was confirmed by our subsequent
studies in Uganda, Venezuela, Colombia and Costa Rica. By 1974 we were satisfied
that we could rather accurately predict the prevalence and types of skin infections
for hot, humid areas, providing we knew the temperature, humidity, altitude and ex-
posure factors (operations). Further point prevalence surveys were not likely to
vastly increase our knowledge, and we were approaching the point of diminishing
returns on the taxpayers investment. We therefore shifted emphasis toward pre-

vention and evaluation of more effective therapy. We have traditionally sought out
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defined populations at high risk, and had established excellent rapport with the
Ministries of Health, universities and local authorities in Venezuela and Costa
Rica. We have a particularly strong association with the Colombian Army, and
more recently (1976-1978) have conducted studies in the Republic of Panama.
Our plans called for evaluation of topical antibacterial products in the prevention
of pyoderma, and testing the effect of early treatment of dermatophytosis with
newly developed topical antifungal creams.

Unfortunately, these plans were curtailed due to political difficulties en-
countered by other investigators working in Costa Rica and Colombia. Although
unrelated to US Army sponsored projects, these difficulties had a negative effect
on our proposals in Washington, although we were assured by the respective host
Ministries of Health that our projects were fully approved. Nevertheless, this
contract was terminated, not on scientific grounds, but for political reasons. In
fairness it must be said that in view of budget cutbacks and the devastating effects
of inflation on the ''purchasing power' of R & D dollars it is unlikely that this con-
tract could have survived more than another year.

Now, in 1978 the in-house dermatological research programme is also in
jeopardy and we have been informed that one of the reasons given for a substantial
potentially crippling cut in support is that a belief exists that we now have "all the
information needed to handle skin diseases that may attack our combat troops any-
where overseas''. As the previous principal investigator of the largest extramural
contract relating to world-wide skin problems, and the one who has worked most
closely with the in-house programmes, I find this statement difficult to accept.
General Richard Taylor, M. D. in his foreward to ''Skin Diseases in Vietnam"
sees this work as ""an eloquent lesson in the need for continued study and preparation

during the interludes of peace''.

|
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Ten years after the pioneer work by the research teams in Vietnam, we
no further ahead in therapeutic approaches, and in fact may be losing ground to
the emergence of multiply drug resistant cutaneous pathogens. The role, if any,
for topical anti-bacterial agents is still in dispute. No significant advances have
been made toward better insect repellents. Tinea pedis and its complications remain
at the same level among US troops as they were in 1945. Friction blisters still
constitute a major cause of disability among recruits. We know little more than
we did in 1944 concerning cutaneous problems in desert operations. Cutaneous
diphtheria was a major cause of disability and evacuation in the Afrika Korps in
1941 and 1942, and there is strong evidence that subsequent civilian epidemics in
Europe were initiated by returning troops carrying the organisms in skin lesions.
(Internal Medicine in World War II, Vol. II, Infectious Diseases pp. 279-319).

Mycobacterium ulcerans infections (Buruli ulcer), a devastatingly destructive infect-

ion responding poorly to treatment, can attack healthy individuals of any nationality
who enter endemic areas. In Nigeria, 21 cases occurred among well-nourished
individuals residing in good living conditions on the campus of of the University of
Ibadan. In a small village of less than 1500 inhabitants in Costa Rica (1977), 200
cases of cutaneous leishmaniasis occurred in three months. We are only beginning
to realize the importance of wound feeding flies as vectors of common skin infections,
we do not have a single vaccine for any of them, and our crude diagnostic methods
have changed little since the turn of the century.

In summary, we have made significant advances in defining the problems,
although gaps in our knowledge still exist for some geographi;: areas. We have a
long way to go in terms of front line diagnosis and prevention. For these reasons
I do.not share the view that our task is completed, especially in the light of pre-

vious lapses in preparedness. I also find encouraging, the report (U.S. Medicine
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May 15, 1978) that the President has directed government agencies to become
more involved in International Health. If the directives achieve implementation,
skin diseases should constitute a major component of these efforts. For example,
a 1977 survey of farm workers in Guatemala identified skin infections as the single
most prevalent medical problem. (Guatemala Health Sector Assessment USAID,
November 1977, Annex 5-7. Extension of Health Services to Finca Workers.)
Moreover, other significant problems such as malaria, measles, onchocerciasis,
and pesticide intoxication involve the skin as a target organ. In my opinion, the
U.S. Army Research and Development Command Dermatological Research Pro-
gramme, coupled with the availability of experienced civilian contractors is in

a unique position to play a positive role in International Health. I know of no other
agency in a stronger position to pursue continued investigation of man's interface
with his environment, the skin, and I have chosen this Final Report to plead not
only for continued support of U.S. Army dermatology, but for an expanded effort

with funding which will take into consideration the eroding effects of inflation.

QD Fopl

David Taplin

Professor, Department of Dermatology

Professor, Department of Epidemiology and
Public Health

Chief, Division of International Community
Medicine

University of Miami

Miami, Florida - July 4, 1978
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FUNGAL INFECTIONS. EPIDEMIOLOGY. |

Venezuela. |

In February 1973 we investigated reports of an ""epidemic' of tinea cruris,
or "jock itch", among 367 young men enrolled in a school of Agronomy at Tucupita
in the Orinoco Delta of Venezuela. The local terrain and climate were similar to
the Mekong Delta in Vietnam. We found that these boys, aged 16-18 had a very low
prevalence of T.cruris on entering the school (less than 2%), but within six weeks, the
prevalence was 27%. Second year boys had 41% prevalence, and the third year class
had 46%. Thus, time at the school was related to the prevalence of infection, and as
in Vietnam, we could detect no evidence of acquired immunity.

Unlike combat troops in Vietnam, the infections were caused by the anthro-
philic species, T.rubrum and E.floccosum . In this they resembled U.S. troops
in training during summer months at Ft. Benning. Extensive sampling of laundered
clothing, shower stalls, farm animals and soil failed to reveal an extra-human
source of these fungi. Our interpretation was that we were dealing with common human
dermatophyte infections, exacerbated by the conditions of high humidity, temperature,
and the occlusive nature of the dungarees they were required to wear. Of interest
was the fact that only 50% of attempts at culture yielded the fungus. We subsequently
discovered that this was related tothe aggressiveness of the sampling and amount of
material recovered in scraping the lesions. In a later study at the same school,
scraping the entire active borders of the lesions yielded the pathogens from 79 of 80
attempts.

In July 1974 we returned to the school, and found 150 of 380 boys suffering
from moderate to severe tinea cruris. It should be noted that these are point preva-
lence figures, which in two separate years indicated that approximately 40% of the
population at risk suffer~d from active infection at the time of the surveys. Post in-
flammatory hyperpigmentation of the inner thighs on many individuals indicated that
the incidence of infections was much higher than 40%. This observation, not quantified
at the time, became more signigicant as a result of later studies in Colombia (see below).
15% of the cases of groin dermatitis were due to mixed infections with dermatophyte
fungi and Candida albicans, an observation which was also to contribute to significant
breakthroughs in Colombia (see below).

Colombian Army.

In September/October 1974, this contract provided liaison logistical support,
personnel and mycological expertise to the LAIR dermatological team under LTC Al-
fred M. Allen, M.D. The objectives were to increase the field capabilities at LAIR
by combining their personnel without previous field training with the experienced Miami
team under one collaborative study. A similar approach with WRAIR/Miami teams had
proven highly successful in Vietnam. The format for this exercise was to be a survey
of Colombian Army units operating or stationed in di fferent climatic areas, much as
we had done with streptococcal infections among Colombian children (page 14).




During this operation, new diagnostic methods were evaluated for pyoderma
and an attempt was made to standardize methods for isolation of fungi from skin
lesions. This evolved into spirited discussions relating to selectivity and sensitivity
of diagnostic tests for epidemiologic surveys. The Miami team held the view that
a maximum effort should be made to establish a diagnosis by aggressively sampling
the most likely source of fungi (active borders, vesicle tops, scales). This requires
experience, runs the risk of operator bias in selection, and lacks quantitation. The
LAIR approach was based on a standardized method of scraping predetermined body
sites, which,although lacking in sensitivity, would eliminate bias and make the inter-
pretation of climatic and environmental effects more accurate.

The results are contained in the LAIR reports for 1974, and showed that recovery
rates were low, confirming that successful KOH and culture methods for fungal in-
fections remain more of an art than a science., Two years later, the Miami team re-
surveyed Colombian Army units, using maximum recovery methods, and achieved
a 100% confirmation of tinea cruris/corporis by KOH, and 99% by culture.

These two studies clearly demonstrate the need for new diagnostic techniques
which do not rely on specialized experience. The inexperienced researcher has only
a 50% chance of obtaining a culture confirmation, even with the be st media. Micro-
scopic confirmation by KOH is even worse. In a pilot study, two observers with one
year experience each were given 22 positive KOH slides for dermatophytes randomly
mixed with 20 negative preparations. They found only five of the positive preparations.
A more skilled observer, with 15 years experience, correctly selected 21 of the 22
positive slides.

The most important results of the LAIR/Miami studies in Colombia were unex-
pected, and like most of the real discoveries from both institutions, were completely
unplanned; a horrifying concept to R & D contract officers, but still the hallmark of
innovative and unique research. A chance observation in the laboratory in Colombia,
coupled with one of the many late night discussions,formed the origin of an entirely
new concept of pathogenesis in cutaneous infections.

While demonstrating the trivia of KOH examinations to Dr. Robert D. King, a
member of the LAIR team, we noted the frequent occurrence of arthrospore formation in
the fungal hyphae, particularly from the more tropical areas. Similarly, Col. Allen
patiently explained the mathematical intricacies of peripheral probability to the Miami
team as related to the occurrence of concomitant dermatophytosis and candidiasis in
the same groin lesions. It was decided to reexamine the hundreds of DTM cultures
for the simultaneous recovery of both pathogens. King noted that C. albicans tended
to inhibit the growth of dermatophytes in the same culture tube, and later demon-
strated this to be due to CO2 production. He also noted that dermatophytes produced
arthrospores under CO2, and increased their output of ''keratin' digesting enzymes.
In a final experiment, King and his colleagues showed that there was a drastically in-
creased CO3 level under damp military uniforms compared with dry clothing.

Finally, we had a physical/biochemical explanation for the repeated observation
of exacerbation of fungal infections under occlusion. A dramatic demonstration of
this phenomenon was presented in June 1976, again in the Colombian Army. We in-
itiated a study to compare the therapeutic efficacy of miconazole nitrate cream




Occlusive dungarees probably exacerbated tinea cruris in this hot

humid climate.

Note rubber boots. Investigator at extreme right holds on to

pole to maintain erect posture.

Typical case of tinea cruris seen among boys at School of Agronomy.




Frequent contact with soil is a part of daily life, but only one case
of geophilic fungus infection was discovered among 358 boys.

Well maintained laundry seemed unlikely mode of transmission. No
fungi were isolated from freshly laundered clothing.




versus the same cream plus 1% hydrocortisone, and needed a population with a high pre-
: valence of tinea cruris/corporis. Colombian Army authorities directed us to a small 5
[v unit in garrison some 25 km. from Barrancabermeja. This unit was engaged in
" routine patrols of an oil installation situated in a jungle area of constantly high temp-
erature and humidity. During the day, temperatures frequently exceeded 100°F, but
dropped to 95°F in the barracks by 11lpm! Humidity was seldom below 90%R. H.
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We found 55% of the men with severe body ringworm covering all body areas.

Most impressive was the confluent highly inflammatory lesions covering the

entire abdomen and most of the buttocks, with the borders sharply defined by the
contours of their jockey shorts. Investigation revealed that the men had opportun-
ities to wash their underwear but no chance to dry them, a slow process at best

in the high humidity and windless conditions. The severity and extent of their le-
sions, almost all due to E.floccosum were worse than we saw in Vietnam, and I
have no doubts that we were observing the real life effects of Dr. King's CO, phen-
omenon.

This story is included to demonstrate a typical result of the collaboration we
have enjoyed with our in-service counterparts and why we feel that such joint efforts
make the most of the tax payers dollar.

In searching for appropriate study populations among the Colombian Army, we
conducted surveys of units in different climatic areas. The results are shown here:

Table 1.

Prevalence

Local (No.) Temperature Humidity T.pedis T.corporis 2 months

- % Incidence
Barranca (115) 28-38 80-90 85% 55% 2%
(El1 Centro)
Barranquilla (256) 24-32 60-70 64% 38% 50%
Santa Marta (348) 26-30 20-30 *32% 17% 20%
Guajira (75) 30-40 10-20 **85% 4% 9%

*Low prevalence of T. pedis due to men being allowed to go to the beach with boots off.
**Note the low prevalence of T. corporis in the hot dry climate of Guajira. The
prevalence of T. pedis, however, is the same as that in the hot humid area of

El Centro. This is due to the fact that the ''climate'' inside the occlusive boots is

hot and humid.

Costa Rica.

During a survey of Costa Rican schoolchildren in 1975, we had an opportunity to
examine 63 children in a high school (altitude 400 M.) All were post pubertal. One
in every four students had T.pedis, one in ten had T.corporis, and every fifth child
suffered from tinea versicolor. There was no difference between boys and girls, a
factor we attributed to the occlusive clothing and shoes worn as school uniform. In
contrast, none of 113 children, 7 to 13 years old in a school only 2km. distant suf-
fered from these ''post pubertal' fungal infections. Here is yet another repeatedly ob-
served phenomenon deserving further study. Why is prepubertal skin so rarely in-
fected with anthropophilic fungi?

In summary, we have learned much concerning the epidemiology and etiology of
fungal infections of the skin. Studies relating climate to prevalence and severity pro -
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vide guidelines for predicting likely attack rates and morbidity. The most signif-
icant findings indicate the importance of occlusion, and a physical/biochemical
explanation resulted from collaborative studies with the LAIR team. The high
incidence of T. pedis is directly linked to the wearing of occlusive boots, and can

be diminished by exposure of the feet to air. Archaic diagnostic methods are use-
ful epidemiologic tools only in the hands of highly experienced practitioners, and
deserve re-evaluation. Field surveys by alert observers invariably spawn new dis-
coveries, We learned little about mechanisms of transmission, and have not been
able to identify a major reservoir of anthropophilic fungi in laundered clothing,
shower stalls or soil.

FUNGAL INFECTIONS - THERAPY

The occurrence of mixed infections by candida albicans and dermatophyte fungi
and the occasional "epidemics' of crural candidiasis we have observed in U.S. mil-
itary populations suggest the need for topical agents effective against both patho-
gens. We first elected to study a combination of two old and trusted agents, nystatin
and tolnaftate. Both have a long and remarkably safe history virtually devoid of al-
lergenic side effects.

We chose the school of agronomy in Tucupita, Venezuela for the study, and were
supplied by the manufacturer with coded tubes of nystatin cream, tolnaftate cream,
and a combination of both. Neither the sponsor nor the FDA required a placebo group,
since both agents had been accepted as effective. A further cell would have reduced
the number of subjects on each treatment and we agreed to omit a control group, a de-
cision we would come to regret.

80 subjects were randomly assigned to one of the three treatment groups. Each
had a groin dermatitis confirmed as dermatophytosis, candidiasis, or both by KOH
and culture on DTM. At the end of two weeks therapy, during which we observed
the use of the products twice per day, more than 80% of the subjects were cleared
or markedly improved, regardless of the cream used. However, five of the subjects
developed allergic reactions to the products. Patch testing of these subjects gave
strongly positive reactions to the preservatives in the cream. Four reacted to the
thimerosal, and one to parabens. Although the products were effective agents, this
and other studies in the US confirmed a 5-8% rate of allergic reactions, far too high
to be considered as an acceptable treatment for tinea corporis/cruris. This allergic
reaction to thimerosal appears to be more common in the US and Central America
where merthiolate is a popular "antiseptic' lotion. Indeed, positive patch tests to
thimerosal are now so common that it is no longer considered a reliable guide to in-
vestigation of any particular patient with contact dermatitis.

Of academic interest is the fact that 0.1% thimerosal is a potent antifungal agent,
and was used as the standard active treatment of guinea pig infections in the original
investigation of tolnaftate. It may well have contributed to the therapeutic success of
the creams used in this study. Had we included a 'placebo' vehicle, it would also
have contained 0.1% thimerosal, and we might have ended up with a bur cell study
showing no differences. This study has made us increasingly suspicious of so called

i s A
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"placebo' or supposedly inert vehicles which when tested may show quite active anti-
microbial properties. We urge other investigators to test formulations for in vitro
activity before initiating clinical trials.

Since Vietnam there have appeared on the market several new topical antifungal
agents; haloprogin, clotrimazole and miconazole. They differ from previously avail -
able products in that they have ''broad spectrum' fungitoxic activity which includes
both dermatophytes and yeasts. We have investigated the two imidazole formulations,
miconazole and clotrimazole. Complete data on the clotrimazole studies may be
found in our 1975 report. Clinical results are reproduced here.

Table 2 . 1% Clotrimazole in polyethylene _glycol 400 versus control vehicle poly-
ethylene glycol 400.

Tinea Corporis/Cruris

Clinical response at two weeks:

no
excellent good fair response

Clotrimazole (15) 12 1 1 1

Vehicle (15) 0 3 5 7

Conclusion: 12 o 15cases of tinea corporis/cruris were completely ''cured',
(clinically and laboratory neg.). None of the vehicle treated patients were cured.
(P<0.001).

Table 3 . Clotrimazole versus vehicle.

Interdig ital Tinea Pedis

Four weeks treatment:

no
excellent good fair response

Clotrimazole 1 8 2 0

Vehicle 2 2 4 +

P = 0.045

Conclusions: These numbers are too small to make definitive statements. The results
were similar in other laboratories in this multicentric trial, and indicate that 1% clo-
trimazole solutionis of benefit in interdigitated tinea pedis and statistically is better
than the control vehicle. It reduces the severity of the disease, and relieves symptoms.
Like other topicals, it cannot claim to be a ''cure'’ for'Athlete's Foot'', except for a
small proportion of cases.
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Table4 Clotrimazole versus vehicle.

Hyperkeratotic Plantar Tinea Pedis

Six weeks treatment.

no
excellent good fair response
3
Clotrimazole 2 7 3 2 :
Vehicle 0 4 3 5

Not statistically significant at 5% level.
Combined results of multicentric trial give a p value of 0. 044 comparing active
drug versus vehicle.

Conclusions: 1% clotrimazole has a beneficial effect on most cases of tinea pedis
plantar type, and appears to be better than the control vehicle. Plantar dermato-
phytosis is difficult to treat, and few cases are ''cured' by this therapy.

A R B N

Combination Miconazole/Hydrocortisone cream for Tinea Cruris/Corporis.

The following study was completed after the termination of contract, but
is included here because it is of military relevance.

100 Colombian Army soldiers with severe tinea corporis/cruris were em-
panelled in this study. All had positive microscopic and culture results at the
start of the study. One case was lost to follow up. Average temp: 28-38°C,
humidity: 80-90%RH. Twice per day, each man applied, under our supervision
either 1% hydrocortisone cream, or 2% miconazole nitrate cream, or a cream
containing 2% miconazole and 1% hydrocortisone. Clinical response is shown

in Table 5.
Table 5. Day 7 Day 14
Cream Success* Failurex Success Failure
1’ Hydrocortisone 1% 3 30 2 (6%) 31
Miconazole 2% 22 11 25 (78%) 7
‘ j Combination 27 6 32 (97%) 1

*Success = Complete clinical clearing with negative microscopy and culture.

\ **Failure = Some signs of clinical disease or positive laboratory findings.

Note the higher failure rates for 1% hydrocortisone. Ten subjects became worse on
this cream within one week.
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Conclusions: The combination cream was superior to m iconazole alone. Symp- ,
toms, particularly pruritis resolved more rapidly, and there was a higher ''cure' I
rate at the end of one and two weeks. 1% Hydrocortisone alone should never be

used on tinea cruris in the tropics. Ten of 33 subjects suffered marked exacerbation,
and 21 of the remaining 23 failed to respond to therapy.

Gris-PEG vs. microsize griseofulvin in tinea pedis.

10th Brigade Colombian Army. Clinical Study. ]

Ninety-five soldiers with athlete's foot (tinea pedis) received either 500mg
Gris-PEG, 1000 mg. of a microsize griseofulvin preparation, or placebo daily
under double-blind conditions. After four weeks on this regimen, both griseoful -
vin groups had improved more than the placebo patients. Despite the difference
in dosage, the results in the two griseofulvin groups showed no statistically sig-
nificant differences. Mild or moderate side effects occurred in five patients, one
receiving Gris- PEG, two receiving microsize griseofulvin, and two receiving placebo.

Results: Both the group treated with Gris- PEG (250 mg. twice daily) and the group
treated with microsize griseofulvin (500 mg twice daily) exhibited significantly
greater improvement than did the patients receiving placebo. There was no signif-
icant difference between the Gris-PEG and microsize griseofulvin treated groups
in terms of clinical efficacy.

The results of efficacy described below occurred even though the medications
were administered to the patients while they continued to participate in the training
program at their army field camp. No attempts were made to institute local hy-
gienic measures in treating the athlete's foot. With private patients in civilian life,
both oral antifungal therapy and such local treatment would likely be employed.

The overall clinical evaluation showed that after four weeks the following per-
centages of patients had improved.

Table 6. Microsize
Gris-PEG _griseofulvin Placebo
=28y (n=20) (n=49)
Marked improvement 23% 20% 8% ¢
Moderate improvement 27% 20% 12%
Slight improvement 27% 15% 14%
No improvement 23% 45% 66%

As a sidelight to the overall clinical evaluation, two weeks after the initiation
of therapy, the lesions among the Gris-PEG treated patients, but not the microsize
griseofulvin treated patients, had already significantly improved as compared to the
patients receiving placebo.

investigators and their assistants, with remarkably similar scores for any given

The changes recorded in photographs were evaluated independently by the chief i
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pair of before and after photographs, indicating that this was a valid method for
measuring the patients' progress. This method showed the following kinds of im-
provement, again given in percentages of patients.

Table 7.
Microsize

Gris- PEG riseofulvin Placebo

(n=26) in=§05 (n=48)
good/excellent 27% 20% 4%
fair 19% 20% 8%
poor 8% 5% 6%
no change 46% 50% 69% j

worsened 0 5% 13%
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| BACTERIAL INFECTIONS - EPIDEMIOLOGY

Streptococcal pyoderma.

Colombia 1972,

Interest in group A Streptococcus pyogenes as a cause of common
infections of the skin has escalated in recent years due to the increasing aware-
- ness of the relationship of dermophylic or "skin strains' of streptococci to
| AGN, and the development of more sophisticated methods of laboratory typing.

Most of the reports of epidemics of AGN have come from the tropics
and neotropics, with the notable exceptions of the extensive work of Wannamaker
and his colleagues in the Red Lake Indian Reservation in Minnesota, and the
detailed reports from Dr. Hugh Dillon in Alabama.

Streptococcal infections would seem to be more prevalent in the tropics,
but the role of climate and hygiene has not to our knowledge been critically
studied by the same team using standardized methods under different climates.

The lack of accurate prevalence data, differences in bacterio:wgical
isolation techniques, socioeconomic and ethnic differences in populations
studied and climatic variations make it difficult to compare the many different
published surveys or to separate the effects within a population of different
levels of hygiene and living conditions. We have, therefore, attempted to
eliminate some of these variables by a survey of pyoderma in three populations
of children in which levels of hygiene, ethnic background, sex, and climato-
logical environmental stresses were defined using standardized clinical criteria
and bacteriological methods.

Colombia appeared ideal for such an approach because of the diversity
of climate and terrain within short distances, relative ethnic homogenity, and
sizable underprivileged populations in which a high prevalence of infection
might be expected, and a high degree of cooperation from our professional
colleagues and government agencies in Colombia. Military as well as civilian
populations were available for study. The Colombian Army is organized
similarly to that of the United States and is kept in a constant state of opera-
tional readiness combating a chronic but active insurgency in terrain possibly
more rugged and forbidding than that of Southeast Asia. Commanders were .
extremely receptive to the conduct of medical research in their units. '

* Department of Dermatology, University of Miami School of Medicine, Florida
** Preventive Medicine Division, Walter Reed Army Institute of Research,
Washington, DC
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The four areas visited provided a wide range ol altitude and climate,
with consequent variation in living habits, vegetation, and insect life.
Locations are indicated on the accompanying map. A capsule summary of
the principal features of each location follows:

1) Bogota: a capital city; population 2.5 million; altitude 8, 500 ft.
(altiplano); ecologic zone (Holdridge's classification), dry-moist lower montane
forest.

2) Medellin: second largest city; population 1.2 million; altitude
4,700 ft. ; ecologic zone, moist subtropical forest.

3) Tolemaida: home of Tenth Brigade, Colombian Army; near town
of Melgar in Magdalena River Valley; altitude 3,000 ft.; ecologic zone, dry
tropical.

4) Apartado: frontier-type town carved out of jungle for commercial a
exploitation (bananas, cocoa, lumber); population ca. 5,000; at sea level near |
1 Gulf of Uraba; ecologic zone, moist tropical.

Methods
Total body examinations were made of all subjects in the study by the

physician member of the team (AMA), and all skin defects which showed any
evidence of infection were recorded on a body diagram sheet. After removal
of crusts or debris, calcium alginate swabs (Colab) were used to inoculate

~ exudate from each lesion on double layered Trypticase Soy Agar and 6%
defibrinated sheep blood agar, 1 ug/ml Bacto (Difco) Crystal Violet was
incorporated in each layer to selectively isolate B hemolytic streptococci.
Staphylococcus aureus was isolated from lesions on nutrient agar (BBL)
containing 4% actidione and 75ug/ml polymyxin B. Plates were incubated
aerobically for 24 hours at 37°C, and negative plates were incubated for a
further 24 hours: Fresh media was used throughout, refrigerated in storage
before use, and transported to the field in insulated containers. Group A e
streptococci were identified by colonial morphology, hemolysis, and gram
stains and bacitracin sensitivity, and S. aureus by colonial morphology, gram
stains, and tube coagulase tests. B s

Evaluation of hygiene was made by a visual inspection of the children
and their clothing, and visits to their homes and living quarters, inspection
of the facilities of the institution under study, and discussions with teachers
and supervisors. All populations were surveyed within a period of one month
(September 1971).

L
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Results

Surveys were performed for the primary purpose of determining the
effect of climate on the prevalence and flora of bacterial pyoderma. Study
populations were composed of children from the lower socioeconomic classes
living in three climatic zones, cool, temperate, and tropical (all humid), and
soldiers living in a humid tropical (jungle) or dry tropical (savanna) environ-
ment.

Table 8. Characteristics of Populations Surveyed

— Pyoderma Survey: Colombia, September 1971

Location Institution Number Age

Surveyed Range Median Sex Race Hygiene

Bogota: Redentor 133 5-19 12 M Mixed poor
Sesquile 144 5-14 10 M+F " good
Juan XXIII 65 2 -1 4 M+F & fair
Prado Pinzon 176 1-13 7 M+F s fair

Medellin: Candelaria 31 4-11 9 F " fair
Nina Maria 31 3-13 8 F - fair
Recibo 109 5-17 12 M X poor
Ciudad D.B. 115 6 -18 12 M " good
Posada 125 6 - 11 7 M+F " good

Apartado: Esc. Ninas 91 5-15 10 F " fair
Esc. Ninos 106 7-15 10 M " fair
Finca 72 1-57 11 M+F o fair
Lumber Co. 0! 1-14 7 M+F Negro good

1269 children and 213 soldiers (total = 1482) were surveyed; 199 (12, 6%)
had pyoderma lesions which were cultured. Prevalence of pyoderma, and
recovery of streptococci and staphylococci from lesions, varied according to
climate. Prevalence and recovery rates were highest in the tropics. inter-
mediate in the temperate zone, and lowest in the cool region (Table9). Level
of hygiene was another significant variable; within climatic zones differences
in hygiene appeared to be the principal determinant of pyoderma prevalence
(Figure 1).

Beta hemolytic streptococci were recovered from 82% of all lesions
cultured, and from approximately 95% of anything purulent. Paired silica gel
swabs (see last years report) cultured in Miami three to five weeks later gave
similar results. Skin lesions which yielded streptococci included typical
ecthyma, infected insect bites, erosive intertrigo behind the ears, infected
lacerations, and impetigo of the scalp and face. It would not be far wrong to
suggest that virtually any purulent lesion could be considered streptococcal.
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Table 9. Prevalence of pyoderma, recovery of Streptococcus pyogenes

and Staphylococcus aureus in relation to climate
Colombian children: September 1971

No. % % strep % staph
Location Climate surveyed prevalence recovery recovery
Bogota cool 518 5.2 66.17 51.8
(8500')
Medellin temperate 411 12.2 84.0 62.0
(4700')
Apartado tropical 340 26.8 90.1 90.1

(sea level)

Staphylococci were also recovered in a high proportion of cases - 76% -
nearly always in association with streptococci. Previous work in various
parts of the world (Vietnam, Florida, Alabama, Minnesota) has indicated
that in such infections staphylococci are probably secondary wound colonizers
rather than primary pathogens.

The highest prevalence of pyoderma was found in a military unit which
had just returned from a 25 day jungle operation (Figure2). Thirty-eight
percent of the soldiers had pyoderma, chiefly on the extremities. In contrast,
only three percent of infantrymen engaged in conducting 2 - 3 day operations
in a dry tropical area (savanna and dry forest) had pyoderma, and this level
of prevalence was essentially no different than that of troops in garrison.

Insects were seen feeding on exudate from the lesions only in the humid
tropical area. Large numbers of Hippelates eye gnats were seen feeding on
lesions in soldiers (similar to well documented experience in Trinidad), and
occasional houseflies were seen on lesions in children.

Non-suppurative complications of streptococcal infection

Attempts were made to determine the incidence of acute glomerulonephritis
(AGN) and acute rheumatic fever (ARF) in Colombian populations. Tediatricians
and nephrologists in Bogota (Drs. Hernando Torres and Jorge de la Cruz) and
in Medellin (Dr. Piedrahila) were questioned as to the amount of each disease
seen. In addition, visits were made to the Misericordia and San Juan de Dios
Hospitals in Bogota to see if attending physicians or hospital records contained
pertinent information. No statistical data were available from these sources.
Impressions were that AGN and ARF were both common, and that AGN was
probably significantly more common than ARF at lower altitudes (warmer climates)
in Colombia.
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National data from official sources indicates that AGN and ARF are
almost equally common (Table 10). The limitations of these data preclude
valid inferences concerning the impact of streptococcal infection on the
Colombian people.

Table 10, Colombian Medical Statistics
cerpted from the annual statistical reports of the
National Administrative Department of Statistics (DANE)

Number of reported cases

1965 1966 1967 i
American leishmaniasis 235 27 329 ;
malaria 18, 888 13,916 14,386 !
acute infectious encephalitis 214 188 525
Number of hospitalized cases
1965 1966 1967
acute nephritis 541 790 BT
rheumatic fever 955 1,026 1,070
rheumatic heart disease 513 526 480
malaria 5,973 5, 294 5,230
Number of hospital deaths
1965 1966 1967
acute nephritis 29 70 82
rheumatic fever 36 32 26
rheumatic heart disease 64 70 34

malaria 88 70 86

population: 17.5 million (1964 census)
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Discussion

We believe thia study to be unique in several respects. Due to the
excellent cooperation of our Colombian hosts, we were able to work with
populations in which the population at risk could be accurately defined. In the
civilian and military groups, we were able to account for all individuals at risk,
so that our data represents true prevalence of disease.

The evaluation of hygiene was established at the time the subjects were
examined, without knowledge of the culture results. Each member of the team
performed the same duties in each location, and the laboratory work was also
conducted by the same individuals throughout. The same batches of media
were used for all cultures. We, therefore, believe that the differences observed
in the populations represent the effects of climate and hygiene.

The fact that we found a higher prevalence of clinical pyoderma in the
hot moist environment at Apartado was not surprising. We surmise that this
reflects the greater incidence of insect bites and perhaps the presence of wound
feeding flies which were not present at the higher altitudes.

We were surprised by the higher recovery rates of both S. pyogenes
and S. aureus (Table 9) from lesions in the hotter climate. At present we have
no explanation for this. Our bacteriological methods were identical and the
plates were incubated at 37°C throughout the study. It would seem that these
pathogens are more abundant in lesions in the hotter climates, or for some
reason are more easily recovered.

The most rewarding aspect of our findings were the almost linear
relationship between prevalence of clinical disease and altitude (en\ -~onmental
temperature) and the obvious effect of hygiene at all altitudes. [t is clear that
this kind of data would be important in terms of health care planning or
preventive medicine. For example, it would seem likely that the most effective
method for the prevention of skin infections among children living at 5, 000 feet
in Colombia would be improvement of hygiene, which in practical terms means
the provision of running water and soap in the homes or schools, whereas in the
hotter regions it would probably require a more aggressive approach which would
combine improved hygiene with early treatment of infections.

The experience with the Colombian Army units was remarkably similar
to our findings in Vietnam. Men exposed to combat conditions, insect bites,
and trauma in the tropics are likely to develop pyoderma and the pathogen is
likely to be Streptococcus pyogenes.

We are still puzzled by the question of origin of these streptococci.
We cannot recover them from normal skin in a healthy population, although
we have recovered them from the perineum, nares and fingernails in about
257 of men who had active lesions in Vietnam.




Our studies in Vietnam, Florida, llaiti, Uganda and the tropical areas
of Colombia are consistent in the high recovery of group A streptococci from
purulent skin lesions. Over 90% of the lesions yield this pathogen, which
would indicate a very high efficiency of colonization. This degree of infectivity
in the absence of a detectable carrier state on the host is difficult to explain
except on the basis of highly efficient insect vectors or a common and hitherto
undiscovered environmental reservoir such as soil.

Summa

Studies on skin infections in Colombia, S.A., were performed in order
to: 1) determine the effect of climate on the prevalence and flora of bacterial
pyoderma, and 2) to acquire first-hand information concerning cutaneous
infections of military importance in tropical Latin America. Surveys included
nearly 1500 people (children and soldiers) living in four ecologic zones, ranging
from the cool climate of Bogota to a jungle environment. Prevalence of
pyoderma and rates of recovery of bacterial pathogens were highest in the
jungle, intermediate in the temperate zone, and lowest in the cool climate.
The level of hygiene was the principal determinant of prevalence within each
climatic zone. S. Ezogenes was recovered from 82% of all lesions cultured;

S. aureus from 76%. iers in the jungle had the highest prevalence of
pyoderma - 38%. Soldiers in the dry tropics (savanna) had a low prevalence
of pyoderma.
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Yavisa, Panama. 1972.

In February 1972, we received a request from Preventive Medicine
Division, Walter Reed Army Institute of Research, to provide logistical and
laboratory support to a military field team during a survey of skin problems
in the Darien Province (Yavisa and El Commun) in the Republic of Panama.
This provided us with an opportunity to test the feasibility of preparing a
portable laboratory, media and instruction manual for a field team in which
we were not involved, and handle the cultures from the team at the completion
of the study as a function of our extramural contract program. The experience
gained from this project indicates that the system offers an effective way of
putting a military team into the field at short notice without the time consuming
and cumbersome requirements of gathering together all the equipment and
supplies, most of which are non-standard or as in this case newly developed
techniques which are not available commercially.

Should such support be nceded in the future, the only action required
by the agency requesting assistance is to provide us with the following
information:

1) estimated population at risk,

2) location,

3) disease or pathogens to be studied.

Under normal circumstances we can arrive at a reasonable estimate of
conditions to be encountered, and pack a portable laboratory within one week
of receiving the request.

In addition, we can supply or make arrangements for communications,
photography, tape recording, local contacts in the civilian scientific community,
field rations and couriers.

For the study described here, the team was equipped to study superficial
and deep mycoses, bacterial pyodermas, including cutaneous diphtheria,
cutaneous leishmaniasis, and a 24 hour availability of a courier to deliver
additional supplies in the event of unexpected findings. They were also supplied




microscopes, biopsy and minor surgery kits, tape recorder, climatological
measuring equipment, insect traps, body diagram sheets, secretarial sup-
plies, lyophilized rations, cooking equipment and stove and survival kits, and
a kit to convert a beer cooler to field incubator.

All media was prepared for use or supplied as preweighed kits. Al-
though the team was out of contact with us in Yavisa, telephone communi-
cation between the laboratory at MARU in the Canal Zone and our laboratory
in Miami was rapid and reliable.

The results of this study are included here as a reprint from the American
Journal of Tropical Medicine and Hygiene, September 1974.
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SKIN INFECTIONS IN EASTERN PANAMA
SURVEY OF Two REPRESENTATIVE COMMUNITIES®

ALFRED M OALLENT aso DAVID TAPLIN
Division of Preventive Modicine, Walter Reed lrmy Institute of Research,
Washgton, D C. 20002, and Departments of Dermatology and of Epidemiology
and Public Health, University of Miami School of Medicine, Muami, Flonda 31124

Abstract. A skin infection survey of 1.084 people was carried out in two jungle villages
in eastern Panama. Bacterial pyoderma was the most prevalent infection. affecting 257 of
boys, 153% of girls, and 119 of those over 10 years ol age. Streptococcus pyogenes and
Staphvlococcus anrens were recovered from S49% of pyodermas cultured, Nearly 00 of the
cutancous staphylococcal isolates were resistant to penicilling - ippelates flies were seen
feeding on purulent skin lesions and may have heen important in transmission. Scabies, ring-
worm, candidiasis, and cutincous leishmaniasis were rare in comparison with pyoderma,
involving less than 19 of the population cach. Al of the ringworm infections were caused

by Trichophyton rubrum.

Skin infections are an important clinical and
public health problem in tropical arcas of the
world. In hot, humid climates, a third of the
school children may have streptococeal pyoderma
at any given time, and other cutancous infections
and infestations may be highly prevalent as well.!
These infections are uncomfortable and unsightly,
and can lead to serious complications, including
spreading cellulitis, chronic skin ulcers, and acute
glomerulonephritis [A.G.N.]*  Among  military
personnel in the tropics, skin infections are a
leading cause of outpatient visits, hospitalization,
and temporary disability*

Despite the importance of these infections,
little is known about their epidemiology in tropical
populations.  Published information is  largely
limited to reports of epidemics and  statistics
derived from selected clinic populations.' * Con-
sequently, there are almost no community-based
data that might be used for developing cffective
preventive measures, planning health care deliv-
ery, or assigning research priorities.

In April 1972 we conducted @ survey in two
villiges in ecastern Panama to determine  the
ctiology, prevalence, and other characteristics of
skin infections among native populations in a
jungle environment.  Among the reasons  for
selecting eastern Panama for survey is the grow-

Aceepted 9 February 1974,

¢ This work was supported in part by the U.S.
Army Medical Rescarch and Development Command
under rescarch contract DADA 17-71-C- 1084

t Present address:  Letterman Army  Institute of
Research, Presidio of San Frandisco, Calitornia 94129

ing interest in potential health hazards to workers
who will construct the proposed sea level canal
and complete the Interamerican Highway *

MATERIALS AND METHODS

Location,  Surveys were carried out in two
remote jungle communities, Yaviza and El Comun,
located in Darien Province, Republic of Panama,
Their relationship to population centers and the
future route of the Interamerican Highway is
shown in Figure 1. Two candidate routes for the
proposed sea level canal lie within 70 km north-
west and southeast of Yaviza*

Environment. Yaviza and El Comun lie at sea
level along tidal rivers in the dry-moist tropical
ccologic zone (Holdridee's classification) * The
mean daily  temperature is nearly constant year
round at 28° C and the mean relative humidity
is 837%. The rainy season occurs from mid-April
(the time of the survey) to mid-December. The
predominant vegetation is multi-canopied jungle

Populations.  The inhabitants of Yaviza are
Largely of black African origin. - An estimated
1.730 people reside there, of whom about one-
third are usually not present at any given time
tDaniel C.Warren and Robert J. Chloupek, Divi-
sion of Preventive Medicine, Walter Reed Army
Institute of Rescarch, Washington, D, ¢, 20012
Unpublished data). The town is a minor com-
mercial center and its economy is based on
bhananas, plantain, lumber, and subsistence agri-
culture,

El Comun is a Choco Indian village of 131
permanent inhabitants. ‘The Indians are primitive
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Ficure 1 Map of eastern Panama showing the
location of the villages surveyed.

and rely primanily on food gathering for sub-
sistence. The residents of El Comun differ from
those in Yaviza in culture, dress, and occupation,
but similar low levels of sanitation and hygiene
prevail in both places. There is no running water
and defecation takes place in outdoor privies or
on the ground. Intestinal parasitsm and nutri-
tional anemia are extremely common in hoth
populations ( John W. Cutting, Daniel . Warren,
and Robert j. Chloupek, Division of Preventive
Medicine, Walter Reed Army Institute of Re-
search, Washington, D.C. 20012. Unpublished
data).

Surveys. An attempt was made to examine the
entire populatiori of each community, Surveys
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Fivwr 20 Population pyramid of Yaviza, showing
the total population (large pyramid) and the popa
lation examined in the skin infection survey (small
pyramid)
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Ficvke 3. Population pyramid of EI' Comun,
showing the population examined in the skin infection
survey.

were conducted in central areas and all residents
were strongly urged to participate. In Yaviza, |
802 (52%) of the total estimated population of
1,730 participated in the survey. The response
rate was 79% if the focus is restricted to the 1,130
people present in the town while the survey was |
being conducted. The age and sex composition
of the survey population is compared to that of ]
the total estimated population in Figure 2. In |
El Comun, all of the inhabitants participated in |
the survey. The age and sex compaosition of the
El Comun population is shown in Figure 3. |

Clinical and microbiological examination. The
entire skin surface of each subject was examined

Tastr 1

Prevalence of skin infections and infestations in a |
survey of 1,084 people in eastern Pamama

No Prevalence |

Diagnosis cases () |
Pyoderma 160 148
Scabies 7 0.6
Papular urticaria 7 06

Dermatophytosis S 0Ss |

Cutancous candidiasis* 2 0.2 \

Chromomy cosis 1 01 |
Hidradenitis suppurativa 1 0.1
Penianal abscess 1 01
Flea hites 1 01
Toran 150 172

* Eacludes candudal paronychia
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Tamx 2
Age and sex-specific prevalence of pyoderma in residents of Yavize

Males Females Total Bathe of

atio of

Age No. Prevalence Ne Prevalence No. Prevalence male 0

(years) surveyed [ surveyed (L19) wrveyed (L8] female rate
04 109 120 111 182 20 1806 14
5-9 118 182 137 146 182 194 1.7
10-14 74 149 82 122 156 134 12
154 8 157 181 61 164 91 .0
ToraL st 202 s 113 892 152 18
RESULTS

by a single observer (A. M.A.) and all skin lesions
showing clinical evidence of infection were re-
corded on a body diagram sheet. One skin lesion
of each type (eg. pyoderma or ringworm) was
selected for culture.

Material for bacterial culture was collected on
sterile calcium alginate swabs and 1) plated im-
mediately on a selective medium of nutrient agar
containing 400 ug ‘ml cycloheximide and 75 ug/ml
polymyzin B for staphylococci,’ and 2) desiccated
in individual silica gel packs and plated in Miami
2 to 3 weeks later on trypticase soy agar contain-
ing 1 ug/ml crystal violet and 6% sheep's blood
for streptococci.® Plates were incubated aerobi-
cally at 37° C for 48 hours. Group A streptococci
were identified by colonial morphology, hemolysis,
and bacitracin sensitivity. Staphylococens anrens
was identified by colonial morphology and tube
coagulase tests. Antibiotic sensitivities were
determined by the Kirby-Bauer disc method.*

Scrapings for fungal culture were inoculated
onto DTM,'® incubated at room temperature, and
results evaluated within 14 days. Yeasts were
differentiated by the germ tube test.

The indirect fluorescent antibody test for
cutaneous leishmaniasis was performed according
to the method of Walton et al.'* Cultures for
leptomonad forms of leishmania were performed
by inoculation of tissue fluid obtained from the
margins of the lesion onto 15% rabbit's blood
agar slants and incubated at 25° C for 72 hours.

Three populations were included in the survey:
1) 892 residents of Yaviza; 2) 40 Choco Indians
transient in Yaviza; and 3) the 131 Choco Indian
inhabitants of El Comun. In Yaviza, this repre-
sented 97% of the children (0-14 years), 74%¢
of the women (1S5 years), and 37% of the men
(218 years) who were present in the town. In
all, 1,084 people were surveyed.

The prevalence of each of the 10 types of skin
infection or infestation found in the combined
survey populations is shown in Table 1. Skin
infections other than pyoderma were found only
in residents of Yaviza. Tropical phagedenic ulcer
and classical eschar-forming cutaneous diphtheria
were not seen.

Bucterial infections

Bacterial pyoderma was more than six times as
common as all other skin infections and infesta-
tions combined (Table 1). The crude prevalence
rates for pyoderma were similar in each of the
three populations surveyed: In Yaviza the p:eva-
lence was 1S% (135/892); in transient Indians
it was 13% (8/40); and in El Comun it was
13% (17/31)

Age and sex-specific prevalence rates were cal-
culated for the survey population of Yaviza
(Table 2). Pyoderma was found to be approxi-
mately twice as common in children as in adults,
and more common in males than females at every

age.

-

Ficure 4. A. Multipustular impetigo in a 2-year-old girl. Lesions cleared within 3 days after administra-
tiaa af bengathine penicillin G. IB. Trichophyton rudrum infection in a 2$-year-od man, Lesions covered

ire body, including the palms. (. Scvere scabies with early sccondary infection b‘ streptococei.
omycosis in an clderly woman. Similar lesions were present on the leg and trunk. B.

D.
Cutaneous can-

. in & 2-year-old boy. F. Cutaneous leishmaniasis on the upper arm of a humberman. The lesion was

tly tender.
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Tasie 3
Age-specific rates of recovery of bacterial pathogens
from pyoderma in residents of Yaviza

Percent positive

Age No. Streptococcus Staphylococcus
(years) cultured pyogenes aurcus

0-4 41 87.7 95.2

5-9 49 73.5 85.8
10-14 21 619 809
154 24 91.7 75.0

ToraL 135 79.3 86.7

Clinically, pyoderma appeared in many forms,
including ecthyma, infected insect bites, erosive
intertrigo behind the ears, infected lacerations,
and crusted impetigo of the face and ears. More
than 90% of the lesions were located on the face
or on the extremities. Two infants had extensive
multipustular impetigo involving the face and
neck (Fig. 4A).

Of the 160 persons with pyoderma, 133 (83%)
were positive for g-hemolytic streptococci (Strep-
tococcus pyogenes) and 135 (84% ) were positive
for Staphvlococcus aureus. Most of the strepto-
coccal isolates (118, or 80%) belonged to Group
A the remaining 15 isolates were not individually
grouped. Rates of recovery of bacterial pathogens
were similar in each of the three survey popula-
tions.

There was a correlation between age of cases
and rates of recovery of both streptococci and
staphylococci. With the exception of males aged
15 and over, the proportion of cases vielding these
pathogens showed a progressive decrease with age
(Table 3). The high rate of recovery of strepto-
cocci from men appears to have been due to a
tendency for those with more severe infections
to participate in the survey proportionately more
frequently than those with milder infections.

Streptococcal and staphylococcal isolates were
tested for sensitivity to the following antibiotics:
penicillin (2 and 10 ug), erythromycin, tetracy-
cline, chloramphenicol, cloxacillin, lincomycin,
and gentamicin. All of the Group A streptococci
were sensitive to these antibiotics. Five of the
15 non-Group A isolates (337%) were resistant to
tetracycline, but all were sensitive to the other
six antibiotics. Of the 126 staphylococcal isolates
tested, 73 (587 ) were resistant to penicillin, 4
(3%%) were resistant to tetracycline, and 3 (29%)
were resistant to chloramphenicol. All staphylo-

coccal isolates were sensitive to erythromycin,
cloxacillin, lincomycin, and gentamicin.

Fungal infections

Body ringworm infections (tinea corporis) were
present in five adult residents of Yaviza, of whom
four were men. All of the infections were caused
by Trichophyton rubrum. Isolates from two of
the cases were unusual in that their morphology
on initial culture was identical to that of a dis-
tinctive variant ordinarily found only in the South
Pacific. One of these isolates was recovered from
an extensive infection that covered the entire
body of an otherwise healthy-appearing 23-yvear-
old man (Fig. 4B).

Scalp ringworm (tinea capitis) was not found
in any of the 550 prepubertal children examined.
Thirty-nine children (7%) had crusted, dry,
scaling lesions bearing a superficial resemblance
to tinea capitis, but close inspection revealed no
evidence of broken hairs or fungal growths on
hair shafts, and all were negative on fungal cul-
ture. Possibly these lesions represented a variant
of pyoderma, since five children with crusted
scalp lesions had associated pyoderma, of which
two yielded streptococci and four yielded staphylo-
COCCl.

Two infants in Yaviza bad inflammatory
maculo-papular eruptions, with satellite papules,
involving the neck, back, and upper chest. Both
were positive for Candida albicans (Fig. 4E).

Approximately one-quarter of the women in
Yaviza had chronic, moderately symptomatic
candidal paronychia of the fingers. No attempt
was made at culture.

An advanced case of chromomycosis with yel-
low, fungating cauliflower-like masses protruding
from one leg was seen in an elderly woman (Fig.
4D).

Parasitic infections and infestations

Cutaneous leishmaniasis was seen in a 26-year-
old lumberman who worked in the jungle. He
had a 10 X 10 em, painful, deeply ulcerating
lesion present for three weeks on the upper arm
(Fig. 4F). Cultures of tissue fluid from the
margins of the lesion were positive for leptomonad
forms and the indirect fluorescent antibody test
was positive at a 1:128 dilution. A biopsy showed
a histologic reaction consistent with leishmaniasis,
but no organisms were seen on a Giemsa-stained
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section. The infection responded to pentavalent
antimonial (Glucantime®) therapy.

Five adult residents of Yaviza had smooth,
round, 3 X 3 cm scars on the extremities that
were compatible with healed leishmaniasis.  All
had recently migrated from an endemic area of
Colombia.

DISCUSSION

‘This survey and others that we have conducted
in Southeast Asia,'? Africa,'® and South America'
have led us to certain conclusions concerning the
relative frequency of various types of skin infec-
tions in tropical populations. It appears that
exotic “tropical” skin infections, such as cutane-
ous leishmaniasis and tropical ulcer, are rare in
the tropics, whercas less spectacular infections,
such as streptococcal pyoderma, are usually preva-
lent to a degree that would be considered epidemic
in the United States and other northern countries.
These conclusions are supported by the findings
of others* '™ who have reported on the relative
prevalence of cutaneous infections in tropical
areas where poor hygiene, anemia, and intestinal
parasitism are cndemic. They are also in agree-
ment with the opinion expressed by Verhagen et
al.* that the exotic and unusual have been over-
stressed in reviews of skin discases in tropical
countries; and that this has been done at the
expense of more common conditions which indi-
vidually are not as serious, but which collectively
may be more important.

The rates of recovery of streptococci and
staphylococci from pyoderma were in agrecment
with those found worldwide, 2 '*'* hut the ap-
parent correlation between age of cases and rates
of recovery has not been previously reported.
This may represent increasing resistance to infec-
tion with increasing age, as suggested by a pre-
vious study of pyoderma.'*

The simultaneous recovery of hoth streptococci
and staphylococci from a single skin lesion has
led to a great deal of controversy in the past, but
recent evidence indicates that in most instances
streptococci are the primary pathogens while
staphylococci are secondary wound colonizers '* ¢
Penicillin has been found effective in treatment

despite the presence of penicillin-resistant staphy-
lococci in the lesions.'’

Antibiotics were seldom used in the populations
we studicd in Panama, and it was no surprise that

almost none of the staphylococcal and strepto-
coccal isolates were resistant to six antibiotics
commonly prescribed in the United States. This
situation was different than that which we have
encountered in other tropical countries, such as
Vietnam, where antibiotics are in common use
and high proportions of staphylococci and strep-
tococci isolated from the skin are resistant to
tetracycline.'? We have no ready explanation for
the fact that nearly 607 of the cutancous staphy-
lococcal isolates from castern Panama were resis-
tant to penicillin, although it is perhaps possible
that this may reflect the influence of nonmedicinal
(i.e., naturally occurring) penicillin in the en-
vironment.'

When examining people with pyoderma, it was
common to observe swarms of small flies of the
genus Hippelates feeding on secretions from the
lesions. Hippelates flies have been implicated in
the transmission of pathogenic bacteria and may
be important as vectors of streptococcal pyo-
derma. '™ ®

We did not examine children for cvidence of
subclinical acute glomeruloaephritis (A.G.N.), nor
did we serologically type the streptococcal isolates
to determine whether nephritogenic M-types were
present. We did check for clinically overt A\.G.N.
and found no indications that it existed cither in
the survey population or among patients in the
local health center.

The age and sex-specific prevalences of pyo-
derma in Panama did not conform to the patterns
usually described,® but differed in that infections
were equally as common in older children as in
pre-schoolers and were distinctively more common
in males than in females. These findings suggest
that the epidemiology of pyoderma in the tropics
may differ from that in temperate areas of the
world.

Even within the same tropical environment, the
type of population at risk may be the principal
determinant of the frequency of skin infections
Surveys of 97 U.S. Army personnel who spent
3 months in a similar arca of Panama under dirty
field conditions revealed a high incidence of
fungal skin infection, particularly in the groin
area.™ Six weeks after arrival in Panama, the
prevalence of culture-confirmed tinea cruris was
11%, while that of crural candidiasis was 45%.
These findings stand in marked contrast to our
findings in Yaviza and El Comun, where none of
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the 114 men surveyed had fungal infections of

the groin.

The reasons for these host-related

differences are not clear and would seem to
warrant further investigation.
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Costa Rica. 1975,

""Through direct observation of health and diseass in nature,
the aim is to ideatify varying distributions of a condition, in place
and in time, and according to characteristics of the people affected,
with the objective to determine factors of man and of environment
active in causation. [t is the diagnostic instrument of mass disease.
It rests on principles derived from Thoreau, that if one would learn
about nature, it is necessary to go where itis. . . . An epidemio-
logic analysis leading to identification and assembly of those charac-
teristics of man and environment contributing to the complex of
causality is clearly the prime requisite to a programme for preven-
tion and control of a community disease. Control ocerates on
epidemiological facts."
from '""Ecologic Interplay of Man, Eaviron-
ment and Health', Johan E. Gordon, American
Journal of Medical Sciences 252, September 1966.

The principles expressed by Dr. Gordon almost ten years ago represent
the backbone of our field studies under this contract, and as we see it, our
major coatribution to the needs of the USA Medical R & D Command; that is to
establish the epidemiological facts on which future control measures and re-
search efforts may be based. This portion of the report concerns itself with
our progress in translating these well-meaning phrases iato actual productive
work in the field.

In 1968 and 1969, the field epidemiologic team under Captain (now Col.)
Alfred M. Allen was provided with a sophisticated laboratory facility without
which this productive period of USAMR & D sponsored research would not have
been possible. The many techniqués 'and experience developed under this con-
tract coantributed much to the success of this team, but it still required a base
laboratory in the field to support the team in microbiologic capabilities. Since
1969, we have attempted to continue our programme in field epidemiology in
Uganda, Colombia, Venezuela and Nigeria. In each of these countries we
were provided facilities and laboratory space by the University centers in
Kampala, Bogota, Caracas and Lagos. Although our hosts were hospitable
and generous, the projects were often in jeopardy because of seemingly small

. problems which arise under the stress and time considerations imposed by

handling hundreds or sometimes thousands of culture isolates. In large scale
mobile epidemiology studies, efficiency in media preparation, haadling of
cultures on a daily basis and preparing them for safe shipment back to the
United States becomes of paramount importance, aad all of this must be ac-
complished while finding relatively safe food and water for the field team,
arranging schedules for the population studies, finding sleeping accommaoda-
tions and taking care of the many liason and logistical problems.
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Much of what we take for granted in our home laboratories (incubation
space at the correct temperature, glassware, disposable petri dishes, re-
frigerator storage and electricity 24 hours a day) were often not available in
the area of operations. We, thrererore, conceived the idea of a self-contained
mobile epidemiology laboratory and living facility for a field team, able to
g§o anywhere in the world to conduct surveys, maintain the health and comfort
of the team, ad be able to handle the intake of specimens on a daily basis.

We were concerned with the total logistical problems of getting field teams
into endemic and often remote areas and out again with the least encroach-
ment on the limited resources of the host country and with maximum effi-

ciency and welfare of the team. The following is a report of progress and
our experience in Costa Rica.

Planning: In the early months of 1975, arrangements were made with
the University of Costa Rica in San Jose to train a field team in Costa Rica
and to begin epidemiologic surveys in areas which had not been previously
evaluated. Appropriate permissions were obtained from the Ministry of
Health, the University of Costa Rica, the College of Physicians and Surgeons
and the Costa Rican Dermatologic Society. The team was to consist of
senior microbiology students and physicians from the University of Costa
Rica and the project was to be coordinated by David Taplin. The mobile
facility consisted of a modified HI-LO trailer which collapsed for towing and
shipping, but could be extended to full height when on station. The interior
was equipped with 110 V and 12 V wiring and lighting, two work benches,
double sink, toilet-shower, stowaway beds to sleep six, 110/12 V incubator,
centrifuge, microscope and consumable supplies to conduct microbiology.
Our hosts informed us that the project should get underway not later than
June 1st, due to the encroachment of the rainy season and the likelyhood that
some of the roads in remote areas might not be usable.

The trailer and Jeep Wagoneer were shipped from Miami to Puerto Limon
in mid May, 1975, where we met the ship and drove the unit directly to the
University of Costa Rica. The [irst week was spent in conferences and liason
meetings with faculty members of the University, selecting students for the
team, orientation lectures and planning. It was decided to make a prelimi-
nary run to two isolated villages, Naranjal and Cangrejal in the center of
Costa Rica, which were highly endemic for cutaneous leishmaniasis. The
students selected were about to graduate from a four year programme and
were skilled in clinical microbiology, parasitology, immunology and myco-
logy, but had little exposure to organized field epidemiology. Their faculty
advisors were highly enthusiastic at the prospect of sending their best stu-
dents into the field. With less than a week to prepare, five students were
assigned a variety of projects to tackle, in addition to cur primary objective
of estimating the prevalence and etiology of skin infections. The projects
seiected for them included: :

a) Collection of blood samples from cases of healed and active cuta-
necus leishmaniasis for later serological testing with an equal number of
matched controls,
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b) Evaluation of immediate and delayed skin test reactions to two
antigen preparations from Leishmania braziliensis.

¢) Trapping and collecting slugs (Vaginulus (Sarasinula) plebeius)
and small rodents, the intermediate and definitive hosts of Angiostrongylus

costaricensis.
d) Evaluating the prevalence and etiology by cultural methods of
common skin infections, both bacterial and fungal.

Any one of these projects was worthy of a field study in itself, and
considering the difficult roads, an untested mobile unit staffed by a newly
formed team, and oaly a vague idea of the population distribution, it was
unlikely that any of the projects would be completed in the seven to ten days
we estimated we could remain on station. However, rather than introduce
a negative approach, we tackled all of the tasks, believing that this would
be the quickest and most effective way of gaining experience as a team. It
was indeed a valuable lesson. The trailer was stationed in San [gnacio,
and we proceeded to the villages of Caangrejal and Naranjal using the Jeep
Wagoneer. The roads to these two villages consisted of 25 kilometers of
narrow uneven cart tracks of red clay winding through mountainous terrain,
which although navigable in the morning, became treacherous mud slides
after the afternoon rains. We eventually resarted to packing supplies on a
horse and walking the team in, but even this presented problems for man
and horse in attempting to maintain a foothold on the steep inclines. After
four days a bruised and exhausted team succeeded ia culturing 12 cases of
pyoderma, identified 11 cases of leishmaniasis, trapped one cotton rat and
collected t en slugs. Landslides cut off our water supply in San Ignacio,
and the water supply in the trailer became contaminated with transmission
fluid when local boys who had climbed a mountain to bring us water in cans
used the funnel from our tool kit to fill the on-board holding tank. I[a four
days we wore out the disc brakes on the jeep, had problems with the lights
and transmission and split the fuel tank, losing an entire day and night for
repairs. In short, we spent more time solving mechaaical and logistical
problems than conducting field epidemiology, which was not likely to be
meaningful in any case because the population at risk lived in isolated dwel-
lings among the mountains rather than in two discrete ''villages' as we had
expected. Therefore, no estimate of prevalence of disease could be ob-
tained because we had no denominators.

Thus, in the first week this fledgling team learned some valuable les-
sons:

a) A prior scouting expedition to the proposed target population is
essential to evaluate road conditions, population distribution, and to arrange
for a census or appropriate sampling technique if prevalence data is sought.

b) Tackling a variety of clinical problems dilutes the team effort and
is likely to produce no worthwhile results from any one project.

¢) Testing of hardware (e. 3. the Jeep) must be conducted under condi-

tions to be expected in the target area. While suitable for the flatlands of

Florida, the rough mountain tracks in Costa Rica resulted in major mechanical

—— N —
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failures after only one week,

d) No essential functions (supply of drinking water for example) should
be delegated to non-team members,

e) The basic laboratory field methods worked well.

f) The team could werk in harmony under conditions of severe stress.

On returning to San Jose, meetings were held with the Dean of the
School of Microbiology, other Faculty and the field team students. It was
decided that the lessons learned in the first week were valuable, and that
the team was now prepared to tackle a definitive single study related to skin
infections. David Taplin was appointed team chief, and the field team was
to consist of four students and a physician, with another physician to follow
up cases in need of urgent medical care. In this way the field team could
concentrate on epidemiology without ignoring the need of health care delivery,
at least for the most deserving patients. Three objectives were selected:

1) To estimate the prevalence of skin diseases among school children
in rural areas in relation to environment (altitude, climate, vegetation, in-
sect vectors, agricultural practices, housing), age and sex.

2) To identify populations with significant problems to guide future
allocation of medical personnel and funds, or areas where future c.inical
studies would be rewarding.

3) To test two methods (LAIR medium and MIAMI medium) for reco-
very and presumptive identification of Staphvlococcus aureus from skin
lesions under field conditions,

Background: DBetween Santa Ana, 20 kilometers west of San Jose and
the town of Parrita on the Pacific coast of Costa Rica, there are 23 schools
on or near the highway over a distance of approximately 140 lan. None is
more than 8 lan from the next school and each has an enrollment of between
60 and 230 students, ranging in age from 7 to 16. These schools are situated
at altitudes ranging from 1,100 M at Cerbetana to sea level at Parrita. All
children are of similar ethnic derivation, and 2ll populations in the study were
rural. These schools, therefore, represented populations at risk living at
altitudes which could be much more closely defined than in previous stucies.
Moreover, nothing was known concerning the relative frequency of skin dis-
eases, nor their etiology.

Mindful of the lesson learned in the first field experieance, Dr. Roger
Bolafios and David Taplin made a preliminary visit te all 23 schools along
the highway, interviewed the school principals and evaluated the logistical
problems. From this trip it was immediately evident that there was no clear
understanding of the prevalence of skin infections, except that the reports
from higher elevations suggested that there were ''very few'' whereas in
Parrita the teachers reported '"a lot''. We were also impressed with the
myriads of Hippelates flies in Parrita which we had not encountered at the
higher elevations. [t was also apparent that the temperature at 100 M and
only ten Km distant was sensibly lower tiran the sea level area of Parrita.

The situation appeared ideal for our studies, and nine representative
rural schools between Puriscal and Parrita were selected for surveys., Be-




cause the highest prevaleace and consequently, the greatest work load was
likely to be found in Parrita, it was decided to drive the mobile unit directly
there and to work back, thus taking advantage of a {resh rested team where
working conditioas would be most adverse. The team was reassembled,
the trailer stocked with food and media, the Jeep repaired and we drove
uneventfully to Parrita to begin the studies.

Methods: At each schcol, attendance was checked against enrollment
and all children not in school at the time of the survey were accounted {or
and their reason for noa-attendaance recorded. All children were examined
from head to toe by ona observer (D. T.) aad all skin lesions recorded on a
body diagram sheet. A notation of clinical diagnosis and stage of disease
were recorded at this time with instructions for the two microbiology stations,
according to the following criteria:

Active oyoderma - culture (well circumscribed siagle lesion with pus, ery-
thema and crust, obviously infected),

Healing oyoderma active - culture (obviously has been worse and now healing,
but still clinically iafected),

Healing ovoderma drvy - no culture (still evident lesion, but not an old scar,
no evidence of infection, dry iantact epidermis, no crust).

Old scar - no culture (obviously was oace a pyoderma, but aow only residual
superficial scar or hyperpigmentation).

Pvodermas active - take best one for culture (used for clusters of lesions or
multipie lesions, most puruleat or active selected). :

Very early small - culture (any very small lesion not yet echthymatous, but
looks infected, e.g. pustule, infected insect bite, etc.).

Infected abrasion - culture (any abrasion showing serous or puruleat exudate
with erythema).

Fresh abrasion not infected - no culture.

Old leishmaniasis scar - record origin (no active cases of leishmaniasis seen
ia this survey, all old scars were in childrea who once lived in endemic area).

Two microbiology stations were set up, each manned by two studeats
using identical methods. Crusts were lifted to expose pus and healing lesions
were gently knicked with a scalpel and squeezed to express underlying pus.
Material was collected on two calcium alginate swabs; one was used to ino-
culate Trypticase Soy Agar with Sheep Blood (TSAB) and the same media con-
taining 0.8 ug/ml Crystal Violet; the other was used to inoculate a plate of
LAIR Staphylococcal medium and a plate of MIAMI Staphylococcal medium.
Clinical photos were taken of typical lesions. All plates were streaked iden-
tically within 2 hours of collection, and incubated at 35 to 379C. A.. cultures
were read at 24 hours, scored and picked by the same observer (D. T.).
Cultures were preserved for return to Miami, where S. aureus was confirmed
by tube coagulase test. S. ovogenes was identified by hemolysis on Sheep
Blood Agar and bactracin sensitivity, Antibiotic sensitivities were evaluated
by the Kirby-Bauer technique.

Results: Figure3d shows the relationship of altitude to prevalence of
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Table 11. Prevalence of Pyoderma
AP PARRITA School - Costa Rica '
BOYS * GIRLS ‘
¢ infected/ # infected/ [
én # examined Age # examined
6 10/10 6 8/15
7 3/15 7 4/16
8 6/14 8 8/13
9 5/12 9 6/20
TOTAL 24/51=47% 26/64=241%
10 4/13 10 7/19
11 3/13 11 1/9
12 . 1/10 12 2/12
13 1/6 13 0/s
TOTAL 9/42=21% 10/45=22%,

Overall TOTAL §9/202 children with active clinical lesions

= 34% prevalence of pyoderma

84/202 children with positive strep culture

= 32% laboratory proven strep pvoderma
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Table 12,

Type of
Lesion

early
active

healing

TOTAL

40

PARRITA School - Costa Rica

Total Children Recovery of
Sampled S. aureus
18 10 (55%)
85 46 (84%)
10 7 (70%)
83 63 (76%)

Recovery of
Strep pyogenes

12 (87%)
54 (98%)

10 (100%)

—

76 (92%)
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Table 13,

Antibiotic resistance in S. aureus. Clinical isolates
Costa Rica. Kirby-Bauer method. 322 strains tested.

Antibiotic % resistant
Penicillin G 68
Tetracycline 18
Erythromycin 5
Chloramphenicol 3
Cloxacillin 1.2
Cephalothin 0.8
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Table 14. §3 Post-Pubertal High School Students
Gloria High School

-Diagnosis Males (28) Females (35) Combined
Prevalence

T. pedis 7 11 26%

T. corporis 3 4 11%

T. versicolor 7 L 19%

Pyoderma 3 4 11%*

Old leishmaniasis 8 6 19%

*only 4 pyodermas yielded streps = 6% proven strep pyoderma
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confirmed streptococcal pyoderma. Many were severe or multiple infections.
Only 12 Km distant, at an altitude of 300 M, the prevalence was only 8%.
This was little different from schools at altitudes up to 1,100 M. Table 11
shows the prevaleace of clinically active pyoderma in one Parrita school by
age and sex. There was no difference in prevalence relating to sex, but
there was a difference relating to age. The number of children examined
represents the age distribution of the school earollment (only 6 of 208 chil-
dren were absent from school). The number of children at each year of age
from 6 to 13 is too small for prevalence determination by year, but it can

be seen that children of either sex under 10 years of age were twice as likely
to be infected than their older school friends. The data further suggest that
the six year olds were most at risk. Unfortunately, we could not examine
preschool children without designing a separate study. However, the 70%
prevalence (18 of 25) among the six year olds certainly suggests that younger
children might also suffer a high prevalence of infection.

Table 12 is an attempt to determine the initial etiology of the common
skin infections. Lower recoveries of S, aureus and S. ovogenes were ob-
tained from early lesions when compared with active or healing lesions.
Overall, however, the figures are close to those we obtained in previous
tropical areas, i.e. over 90% of all purulent skin infections, regardless of
the initiating factors or clinical appearance, yield a Group A Streotococcus

Dyogenes.

Antibiotic resistance: Antibiotic sensitivities were performed by the
Kirby-Bauer technique on the S. aureus and S. oyogenes recovered during
these studies.

Table 13 shows the percent of strains of S. aureus resistant to six anti-
biotics. There was no geographic clustering of resistant strains. This data
{s interesting because of the high percentage of strains resistant to Penicillin
G (68%), from skingesions of children in areas where antibiotics were not
available and few if any children had ever received penicillin. This is simi-
lar to Dr. Allen's findings in a remote village in Panama, and indicates that
penicillin resistance is not necessarily related to the therapeutic use of peni-
cillin, We even found strains resistant to Cloxacillin, not available at all to
the populations at risk, again indicating the presence of small reservoirs of
resistant strains in remote rural areas. One strain from a patient was re-
sistant to Penicillin G, Ampicillin, Tetracycline, Cloxacillin and Chloramphe-
nicol. The same patterns of resistance were found in strains isolated from
Hippelates flies; 9 of 18 strains were resistant to Penicillin G. One was also
resistant to Cloxacillin. All S. aureus isolated from any source was sensitive
to Neomycin.

Ninety-five percent (95%) of all S. ovogenes tested (129 strains) were
sensitive to Bacitracin (i. e. presumptive Group A). Only 5 cases in the en-
tire survey yielded a non-group A strep as the only hemolytic streptococcus
recovered. Eighty percent (80%) of isolates wera resistant to Neomycin, 5%

‘—-‘:I"J
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were resistant to Tetracycline, and all were sensitive to Peniccllin G, Chlor-
amphenicol, Erythromycin and Cephalothin.

We were impressed by the abundance of Hippelates flies seen feeding on
the purulent skin lesions and fresh abrasions of the Parrita children. Two
students captured 14 flies on or near skin lesions in individual sterile containers.
Three days later they were squashed in sterile saline and one drop was streaked
on culture media. Six yielded S. aureus and four yielded 8 Hemolytic Streps.

Table 14 depicts the results of a survey in a high school at Glaria (altitude
400 M), where the students were aged 13 to 19. This was the only papulation
in which we found dermatophytosis and Tinea versicolor. One in every four
students had Tinea pedis, one in ten had Tinea corporis, one in five suffered
from Tinea versicolor, and every fifth student carried one or more scars of
cutaneous leishmaniasis (all of these had active leishmaniasis while living as
childrea in Turialba or Puriscal). We found no cases of the '"post-pubertal"
skin diseases listed above among 113 children, 7 to 13 years old, in a school
only 2 Km distaat and oaly 60 M higher, but we did find exactly the same pre-
valence (6%) of streptococcal pyoderma.




45

DISCUSSION

These studies clearly illustrate what can be achieved in a short period of
time by well-motivated and carefully selected field teams, aad further illus-
trates the potential value of the mobile laboratory field unit. Following the
'"shake down'' trip in the first week, the entire series of studies outlined here
were completed during one additional week in the field. Thus, a team which
had never worked together before, was able to conduct studies within a moath
of the arrival of the trailer unit in Costa Rica, and arrived at the following
conclusions: :

1) Throughout the entire school system between San Jose and Parrita, the
only populations at serigus risk to skin infections were children in the delta
area of the Rio Parrita. Skin infections in all schools over 300 M altitude
are unlikely to reach prevalences over 10% of the school enrollment.

2) In Parrita, the youngest children had the highest prevalence, suggesting
further investigation of pre-school children. Boys and girls are equally at
risk.

3) The high prevalence of infection was associated with an abundance of
biting insects (mosquitoes and culicoides), and the presence of wound feeding
eye gnats (Hiooelates). Musca domestica were found at all altitudes, but
Hiopelates were only found below 300 M.

4) Group A Streptococcus pvogenes were recovered from over 90% of purulent
lesions. Eademic or epidemic Acute Glomerulonephritis could pose serious’
problems among the younger children of Parrita, and should be investigated.
5) Penicillin resistant S. aureus are abundant even in rural areas where
little or no penicillin is used.

6) Further studies on bacterial skin infections including clinical therapeutic
trials should be conducted in Parrita. Other locations would not be worth the
effort. ) ;

7) A comparison of two diagnostic methods for S. aureus indicated that ac-
curate epidemiology may be conducted with little or no microbiological ex-
pertise even under adverse field conditions.

8) Dermatophytosis and Tinea versicolor are post-pubertal diseases. Chil-
dren under 14 would be inappropriate subjects for further studies,

We considered these experiences an excellent start to the field pro-
gramme in Costa Rica. The concept of a mobile field epidemiology unit was
S0 impressive to our Costa Rican colleagues that plans were made to esta-
blish a division of Epidemiology at the University, build around the trailer
project. In addition, our experiences in Costa Rica opened up rich new poten-
tial for future studies, particularly in programmes of preveation and thera-
peutic trials. Following the use of the trailer system as a mobile epidemiology
unit, another team evaluated its potential as a travelling clinical laboratory.

O —
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Epidemic Furunculosis.

The following epidemic began on July 3, 1975, and continued beyond the
period of this contract, but is reported in toto.

On July 3, 1975, an 18 year old male abraded a large area of his back when
he fell off the hood of a moving car on to a rough road surfaced with oolitic limestone
near Pinecrest on Route 94 in the Everglades. On July 6, his extensive abrasion
was obviously infected, covered with eschar under which was a purulent exudate.
The surrounling skin was erythematous and he had a fever. He was advised that
he needed antibiotic therapy and should immediately seek medical attention. This
he failed to do, and instead was administered first aid by a girl friend who bathed
off the crusts with a clean towel and warm saline. This towel was then placed in
a washing machine on cold cycle, along with the shirts, jeans and underwear of ten
teenagers who were living ina house trailer in the Everglades over the July 4th
weekend. 8 of these 10 teenagers developed furuncles within two weeks, and the re-
maining two within four weeks.

Cultures from the original case and all of the subsequent 110 furuncles which
developed yielded pure growths of Staphylococcus aureus, phage type 29/52/80,
resistant to penicillin and tetracycline.

This group of young people formed a close knit ''family' or social peer group
numbering 21 individuals. They came from 13 different households scattered over
an area of 50 x 5 miles from the small village of Pinecrest in the Everglades to
the suburbs of southwest Miami. The outbreak was almost entirely confined to the
peer group, 19 of whom eventually developed furuncles. There was a secondary
"epidemic' in a single family (family A) comprising two adults and thirteen children.
In this household, sleeping conditions were crowded, and all but two members of
this family developed furuncles.

The investigator (David Taplin) interviewed each new case, photographed and
cultured the lesion, and advised them to immediately seek whatever medical atten-
tion was normally available to them (family doctor, clinic, etc.), or to report to
the emergency room of the nearest hospital. By the 58th episode of furuncles, it
was clear that local physicians and hospitals were not approaching the problem as
an epidemic, and in 13 episodes, an inappropriate antibiotic was prescribed, usually
Ampicillin. The local Public Health authorities offered advice and guidance, but
declined to identify the outbreak as a public health problem, since it was confined
to a small group who were individually advised to see their doctor. In the eighth
month, all subjects and their contacts were offered free services at a community
clinic and urged to report before a new furuncle ruptured.

We had become aware by this time that early treatment with cloxacillin could
abort a developing furuncle, and that this could prevent further spread to contacts.
It also became evident by carefully matching case histories, that transmission was
associated with skin to skin contacts. The scatter diagram of body locations of
furuncles (Fig. 4 ) will give an indication of the type of contact most probably
involved. 69 sets of cultures from the anterior nares, finger tips and perinuem
were made in the peer group. The perineum was the most common source of posi-




tive cultures for S.aureus. (37 of 69). Anterior nares were positive in 23 of 69
attempts, and the finger tips 13 times in 69 attempts. 30% of perineal cultures
were the indicator strain as were 40% of the finger tip cultures. Only 20% of the
strains from the anterior nares were the same strain as that causing the furuncles
based on antibiograms and phage typing. S.aureus was recovered ten times from
25 cultures of the crotches of blue jeans and underwear, but the indicator strain
was recovered only once, from the jeans worn by a girl with a concurrent furuncle.

12 of the first 18 persons who developed boils had regularly used an anti-
bacterial soap. Family A were advised by their physician to bathe daily in a
hexachlorophene containing detergent solution, which was also added to the bath
water. They continued this regimen for three months, during which 16 furuncles
occurred in ten of the thirteen family members. The prior or continued use of
antibacterial soaps had no effect on the acquisition of furuncles. Among the first
eighteen cases, six were users of a non-medicated soap, and twelve used popular
brands of antibacterial soaps.

The family which most vigorously used an antibacterial agent in the form of
a hexachlorophene detergent had the highest attack rate of boils. This experience
suggests that regular and exclusive use of these products was not effective in pre-
venting furuncles.

During the first six months, every pustule or 'pimple' was cultured as it
occurred. In 15 attempts at culture in which S. aureus was not recovered, none
developed into a furuncle. In more than 50 occasions when the small pustule pro-
duced S. aureus , all developed into furuncles, and the strain was the indicator

strain (29/52/80).

The epidemic was finally brought under control in April 1976, when all house-
holds at risk were educated in the early use of cloxacillin, and sufficient supplies
of antibiotic were given to each household. Nevertheless, an ""escapee' from the
peer group moved to Naples, Florida in June 1976, developed a new furuncle, and
was treated with tetracycline, to which he did not respond. During the following
three months, 8 new cases occurred in Naples, and all were clustered socially
around the "new' indicator case. No new cases occurred until March 1978, when
six additional cases occurred in the original peer group within two weeks. This
investigator (David Taplin) was out of country at the time, and although most of
the group had now become adults, they showed no initiative in tackling this new
outbreak, although they fully wnderstood the mechanisms.

On return of the investigator to this country, all were immediately treated
with cloxacillin, and no new cases have occurred as of July 3, 1978, three years
after the initial episode.

Discussion: This epidemic clearly began as a common source outbreak,
which later developed into a propogated epidemic. The towel, heavily contaminated
with pus, may have been the source of a massive inoculation of clothing on July 6,
1975. Although all ten individuals who washed their clothes in that load developed
furuncles within four weeks, so did eight others who stayed in the Everglades that
weekend and did not wash their clothes.




In any event, all of the 21 cases occurring in the first six weeks had spent
all or part of the July 4th weekend in the house trailer. From then on, it is clear
that transmission occurred primarily through close body contact. Except for
Family A, there was a low rate of transmission in their own households, and in
general, the infections were not passed on to family members who were not in the
peer group.

This study leads this investigator to the conclusion that early treatment with
appropriate antibiotics is indicated in the management of furunculosis. Many phys-
icians do not share this view, believing that incision and drainage is the method of
choice, and that antibiotic therapy adds little to the management.

The pattern of spread in this epidemic strongly indicated that a draining boil
was a significant source of new infections among close contacts. There was also
a beneficial effect in reducing recurrences in the same patient. The choice of ampi-
cillin by at least four physicians was surprising. Even without sensitivity tests,
the chances of a boil-producing S. aureus of Group I phage types being sensitive to
penicillin is only 20-30%. In these instances, the physicians were informed of the
resistance to penicillin, but apparently were unaware that ampicillin is a 3-lactamase
degradable penicillin. Four patients received extensive and expensive work ups to
uncover possible immunologic defects or other systemic problems in spite of the
knowledge that they were part of an epidemic involving at least twenty other individu-
als. Not a single person in any medical facility questioned the patients or parents
regarding contacts or other persons with furuncles during more than 100 visits.

More physicians in our area are now doing this after attending post-graduate
courses at our institution, with the result that two more clusters of furuncles have
been uncovered. In one cluster of seven individuals, all young adults, the common
incident was a sexual encounter. In the other instance, six other cases were found
when the patient, a twenty year old woman, was questioned, but the mode of con-
tact was not established.

In summary, it is our belief that physicians treating furuncles should inves-
tigate the possibility that their patient is part of a cluster, that appropriate anti-
biotics have a role, and that early treatment of new furuncles before they rupture
will help in limiting the spread.

Finally, it is apparent that the offending organism can remain undetected
for many months without producing overt infection. We were unable to detect a
common carrier or spreader in the group, nor was any single location identified
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