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PROBABLE METHOD OF SPREADING EPIDEMICS OF
LRMATOPHYTOSIS OF THEZ GROIN (*)

REPOT Y

- Portugucse =

[Fc.levirez is a translation of an article by
HKeraz..o raves of the Department of Mycology,
Univercity Dermatological Laboratory, Santa
Maria iospital, Lisbon and N. Canova Xavier,
student of the Lisbon Medical School, in the
Portuguese-language periodical, 0 Medico
(The Doctor), Porto, Portugal, Reprint No

605, pages 12-19, 1963.]

A. INTRODUCTION

During the winter of 1961 in the Dr, Jose de A...cida .
(Parede) Santorium, therce were numecrous patients who had
erythcmatous scaly lesions in the groins., Some of the cases
were studied in this Clinie, where they were diagnosed as
dermatophytosis of the groin, after mycological confirmation
by dircct examination and by culture. It was planned, there-
fore, to investigate the method of sprcading epidemics axnd
establish prophylactic measures.

B. PRELIMINARY INVESTIGATION

The Sanatorium has two floors and specializes in the
trecatment of ostco-articular tuberculosis. There arce five
men's wards (A,B,C,D,E) with a total of 137 patients, anong
whom 30 cases of dermatopiiytosis of the groin weie diagnosed
at the beginning of the study. It was found that the major-
ity of the lesions which developed disappeared spontancously
after a few weeks., This fact, alrecady recognized in publica-
tions (1,2) was recferred to by many patients, proved by the
nursing staff and confirmed during this investigation. Sca
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/’1es1ons disappeared in two to four weeks without receivii’
any trecatment at all; in other cases an irregular topic:l
application of medzcines such as a 1% tincture of iocdiuz
or tincture of Arning ( (1} produced the same result. Oziy

.> patients. had progresszve lesions (that lasted longer
v.an a month) localized in the groins and on other parts o

' the hairless skin. These lesions disappeared completel‘
after ten days of treatment with griseofulvin (Grisovin _ .7,

_ "Glaxo'"" (2), using a dose of 500 mg daily), - The rapid nc..-

~ing after mild local treatments in other forms of dermatc-
phytosis and the cure with griseofulvin in much less tiue
than-is generally necessary in other locations, indicaie a
natural tendency for the infection to be cured spontancously.
For this reason, a more detailed study of the cure was not
-+ ‘-made and more attention was given to the study of ways ol
- spreadln tke disease.

o ~ There is also a small women's sectlon 1ocated ;n a’
‘~:ward completely isolated in one end of the building. Taere
- was -never noted -any suspicious lesion on any of the six pa-
tients interned It has been noted that dermatophytosis of
" the groin is found less frequently in women (1,3;4), anc
e personal experience confirms this. ‘Thus, in 95 cases Ob- -
.- - served between 1945 and 1958 (5) and in 98 cases. between
+..1959 and 1961 (6), there were recorded only four and 21 wcaen,
“,respectively,‘ This fact is attributed to: differences ;in bogy
‘- structure and dressing habits. It is though that the scro-
*tum (1) and the use of trousers favor the ‘growth of fungi- in

.. the groins of the men -and that the women have less probabil-"
- ity of contagion (4): The women patients-: interned in the

- sanatorium live completely isolated from the men's wards;
-use private lavatories; have more meticulous hygiene habits
. with daily perineal washings and use their own clothes which

- are washed separately. Only the bed clothing is mixed with
‘that of the men and washed together.

c. INVESTiGATION OF SOURCES AND METHODS OF CONTAGION =

~ Material and methods: To 1nvest1gate probable human
“;sources, observations of the lesions in the groins of all
“the interned patients were made by direct microscopic examin-
~ation and by culture in the suspected cases. A study was
further made, by culture only, of the dermatophytosis between
“the toes of all the internees. The medium used was Mycobio-
tic-agar "Difco" which contains Sabouraud's agar with glucose
‘containing cycloheximide and chloramphenicol




To determine the method of spreading the disecas ..
the living habits 2ud hygiene ol the group were amaly=c
and dermatophytes on pieces of clothing or other obgec::
that touched the aficcted areas were studied, as were z2l. .
those found inside shoes and on the floor of some of tle .
rooms of the hospital. In the case of clothing, direct  res=-
sure was made on the surface of the plates by means o:i c.il~
ture; with other objects, a sterilized swab was rubbed c.
the respective surface and cultivated immediately on plu-w_,
while the technique described by Gentiles (8) was used *
study dermatophytes found on the floor.

LCoaltes
1. Srobable Sources

a. Stuly of lesions and respective organisms

Among 137 men, 30 cases were found (21% dermatophyto-
sis of the groin, confirmed microscopically; in 21 tae or-
ganism was identified: Epidermophyton floccosum in 13 and
Trlchophyton rubrum in nine (1able 1),

Table l

Cases and Respectlve Organisma D1agnosed
in the First Study

- T ol Positive Cultures
=
] n g LR °
werd | B IERVNEL o | 5 | £
2 lEA | s8] ¢ 5 T
T las|Aaa| ™ 3
e = A 2 z G
A |28 ]| w0} 5 . 5
B |3 | 8 8| 3 4 1
c |21} s 5| 2 2 1
p | 28| 4 al 2 1 1
g |30 [~3| 3| 1 2 -
Total .| 137 | 30 | 30| 13 9 8

S -

The ages of the patients varied between 14 and S&
years of age. In eight cases (six with T rubrum and two
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with E floccosum) there were simultancous lesions in o.l.-
- spots: thighs and legs (five cases), buttocks (two caso.

and trunk, arms and legs and face (one case)., At least .

other 1n-pat1ents (10%) had had simllar lesions in precec-
’1ng months. .

With the exception of Ward A, where E Floccosum was
1solated “in .1l the positive cases, both kinds of dermato-
phytes were found in equal proportion in the wards. More
cases were found in the wards of the second floor (A, B, C:
23 cases) than on the first (D, E: seven cases). The in-
fected natients, scattered about the wards were not linited

- -to.any fixed zone. They occupied beds intermixed with other
~patients free of the disease. There were only seven cases:
in adjacent beds (two groups of two beds and one of threce).
In one of the groups the organisms were different; in the

;_iﬂrrest of them it was impossible to establish an ethiological
© - relationship, because the cultures were negative,

b. Stﬁdy of dermatophytes on the feet

\Dermatophytes were isolated between the toes of only

'J»g;m7=:four of the 137 patients (2.9%): E floccosum in three a:

~: T mentagrophytes in one. All of these cases "had lesions 1n

”iﬁithe groins (& Iloccosum in three, including the patient with

o mentagrophytes on the feet, and T rubrum in one, on whose
’fff“et were also found E floccosum) L e

2, Living Habits and Hygiene

Most of the patients remained in bed, occupying the
same bed until they were discharged. A few walked about
the wards and solariums some of the time., Although an ef-

- fort was made to keep the patients in bed, some got up to
use the lavatories. In such cases, they cither went barc-
foot or in slippers belonging to the Sanatorium and which
had already been used by numerous individuals,

All the men use bricfs [a loincloth-type of garment]
apd shirt; when asked to get up they put pajamas over these,
The bedclothes are changed once a week, All of the clothing
mentioned belongs to the Sanatorium and is washed in the
laundry o* another hospital in Lisbon, Since there was an
increase -n the incidence of dermatophytosis of the groin,
the briefs have been changed daily and sterilized in an auto-
clave. Such measures did not reduce the spread of the dis-
ease,

-4-

e i e et e e s e e P 1

als e Ao 3

4 ey e St et




{

i
f.f
2

The patients wash their haands und face daily, usit
individual towels which arc washed weekly., The great major-
ity only wash the perinecal and inguinal regions once a week
when they take a bath. There are three bathhouses for the
three wards. In each there is a bathrub with a wooden plat-
form and an adjacent toilet and urinal. The patients are
taiien there in a group and washed by orderlies. All the i
soiled clothing is sent in sacks to the laundry. The ordcr- ;
ly puts each patient, completecly undressed, on the wooce:n !
platform and washes him with 2 spruy oi water, rubs him with i I
sozp and again rinses with water, drying him afterwards with ﬁ }

b
1
{

iadlivl ool toweis which are then mixed with the dirty clothes. '
Aitex .0 i, cueh patient is dressed in clean clot.  and o
the box.. ..l w.od platforms are washed with jets of cicuc
water. :

".7l.onts evacuale and urinate in porce-ai; SR

lets; ollers w.ou glass urinals and metal bedpans., 7! ..z Obe
jects arc wzshed with water, soap and lye and sometinc: it
salt, vinegar and calcium hypochlorite (commonly cailcc
"cloreto"). -

3. Study of Extrahuman Carriers -- Table nc 2 sum-

- marizes the r.sults of the study of dermatophytes on §:cces
of clothing and other objects that came in contact wiili the
lesions. Cultures were grown rather frequently fron o an-

isms isolated on briefs, pajama pants, shirts and bed c.cets.
The same organisms were found on urinals, toilets and cecdpans.

Table 2

Study of Dermatophytes Extrahuman Sources ’

RSN S - © e t——— v ——

Object Total [fotal | _ooults
Exam {Posi |E floc |T rubr
Briefs ... oo o0 15 5 5 1 (%)
Pajama Pants .. ... 4 2 1 1
Shirts ... ves ses 6 2 1l 1
Sheets ... ceo oo 25 8 7 2 (%)
Glass Urinals ... ... 4 1 1 -
Metal Bedpans .. ... 10 2 - 2
3 Porcelain Toilets ... 10 1 1 -

"/ s
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Platforms (bathtub) . 12 - - -
. Floor (bathhouses) cee 15 - - -
Shoes .ve LR LN ) 8 - | - -

(*) From briefs and sheet of a patiént with
" lcsions caused by T rubrum, both E floc-
cosum and T rubrum were Isolated

B

S At the beginning of the study; there was not nciiced
any zppreciable difference in the living habits and hygiene
-of the infected patients and those who were immune (soue of
“the: latter, however, had previously had -lesions. Apparently,
~the habxts 01 the male group were very uniform. .

The four persons on whose feet were found doou o
phytes remained; as a rule, in bed but sometimes got up to.
g0 to.the toilet barefoot or with shoes. However, fun:zi
were not found aither in the shoes or on the floor. ‘

.+ The study of fungi on clothes was made excluszvc&y i
oh clothing used by infected patiwais. Dermatophytes wer :
found on 17 pieces. of clothing, correspording to eleven pa-

ients. In nine cases there war agrecuent between the kinds !
organisms found on the clothes and those obtained from |
+regpective carrier,. On the briefs and sheets of two pa- t
, jents with T rubrum, there were also found E tloccosum to- |
o yzzether with T Tubrum in the case of one of them. ;

"D, DISCUSSIQN OF THE RESULTS

. This epidemic was confined to the male pationts of
- the Sanatorium. The women, though few im number, were not

attgcked. Besides the relative rarity of dermatdphytosis of ?
-'the groin, there was a minimum probability of contagion, be- i
cause the patients live isolated from the mele section and ‘
- were more careful in their habits of hygiene.~# : ‘ ;

. At the bcginning of the study, 21% of the male pa- - ,
tients had active lesions and at least 10% had suffered re- ;
ccntly from the same disease. Although the infeoction was

' mild -~ due to its natural tendency to disappear sponiane-
“ously == its degrce of contagiousness was sufliciently high
7. to warrant the effort to determine the ways the infaction L B
“_J_n;: spread so that prophylactic measures might be takenm, i

-:-13 _:“,.'




The low level of hygiene of the patients was C:o-
Strated by the fact that thcy washed the perineal are:
groin only at the time of the weekly bath. This fact, -. ‘ :
doubt,. contributed to the growth oi fungi on these area:s. o

Aot

It is notable that the epidemic occurred in the o -
le of the winter, in spite of the current opinion that - .: ‘ R
icsions caused by dermatophytes develop principally in t..: ?§$
-2t months, It was impossible to determine which cases gave '
rise to the epidemic or the date when the epidemic started.
The siamultaneous isolation of two distinct species (¥ floc-
cosum znd T rubrum) presupposes that there was more TiiZ one
original case. DBoth kinds were isolated on the patiznis

in the zour wards, without marked predominance of ei:.cr one
of them. In the one ward (A) in which only cases ¢of I floc- ¢ 3
cosum were recorded, there was a private bathroom a:n '*TEE?' -
- dermatophyte only was isolated on the clothing and ci’..:s .
in this ward. The other wards were less isolated anc¢ . .d
common bathrooms which can explain the interpropagation of
infections as much by E floccosum as by T rubrum. It -as
impossible to clarify why the disecase begah on both ficors
of the hospital and with less frequency on the ground :locor.
Perhaps the fact that therc were more patients on tiec second
floor (79) than on the first (58), explains the grec:ic: Dose~
sibility of contagion.

The natural way of spreading the disease is no: yet
known, whether it is in the groin or other parts of .o aair-
less skin (feet, body), under the nails or on the hairy re-
gions (scalp, beard). The numerous facts observed and data
collected since Sabouraud only allows us to formulate hypo~
theses.

By this study it was shown that fungi may be isolated ..
on the skin as well as on comuon objects and it was admitted
that both human and extrahuman sources scrve together in the
spreading of the diseasc. It is hardly probable to allow
for the spreading of the discase by dircet contact ({rom
groin to groin) but rather that there oxists indirect cone
tact by means of inanimatc objects. The principal source
- of parasites must be the lesions theusclves in the groins,
These are gecnerally of an acute oxr subacute nature and con-
tain numerous fungi, as scen by microscopic cxamination.,

/ The large number of scales which fall off casily contaminate
piecos of clothing and othor objects. Thesc, when used by
other persons. ‘appoar to bevthe carricrsor the parasites

. The carriers of fungi on tho feet conatitute a 36..60,
hovever of less inportance. In fact, the only lour sur.
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carriers were confined to bed and never showed that they

had contaminated the floor or the shocs. Even so, 0" one of
. them was found the organism, T mentagrophyte, which did not
produce lesions in the groins. It 1s doubtful that the rest
of the cases would have spread the infection, because .
scales eliminated by the feet had less opportunity ol < -
taminating the objects that touched the groins. It is . .-
Sumed that dermatophytosis of the groin can be acquirc. vhen
toviels contamined by fungi from the feet are used (9. In
this study two of the four patients with simultaneous  .sions
in the gr01n= and feet had the same fungus imn both p. =:s,
which :ouid e compatible with such transmission.

o The apbove facts support the following mechaniziz of
'.epidemxc tra;smzssion:

; The persons with lesions constitute the sourc. . the
arasites; these are eliminated with the scales and cun coan-
aminate various inert objecis which serve as carricys, Irans-

.. porting fungi To the skin of other persons, Direct co..a=-
T gjbn. mo, > plausible in other locations of dermatoﬁhytu,‘s,

8 rare in the groin, The fungli that attack the skin o
susceptible hosts can multiply, subject to favorable condi-
Tions, as carcless habits of hygiene and accumulatlons of

perspiration and secretions, producing lesions ol the siin.

The chain of transmission of the disease can be broken

in this way: (a) tireatment o} the source; (b) disinfection
-~ the carriers; (c) 1ircquent washing cf the susceptible
Bbsts. I

The use of the thrce simultancous methods would guar-
antee greater prophylactxc success. but would brins some
ditticulties.

o The treatment of all the infectcd cases, besides be-
.- ing somewhat impractical and expensive. is debatable as to
. being effective. The topical use of the usual medicines
" have doubtful specific elfect, and do not appear to accel-
- erate greatly the tendency of the lesioas to be cured spon-
" taneously. Griseofulvin appears to shorten the duration of
. .the disease, but is expensive. On the other hand, nonc of
. the methods rapidly storilizes the lesions, seeing they arc
. ." only fungistatics and not fungicides. Also, it has not yet
.7 been shown that the various current trestamcnts radicully

:foltninatn tho der-ntophytes that grow on tho tcot., S

e  The disinfection of carriers contaminated by dorm.-
fﬂ.tophytel brins tcchntcal problous that vary vith thc ki
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of objects in question., Although there is a great deal of
literaturc about antifungus action of many different kinds
of suostances, there is little known of their respective
practical application,

It has been recommended to sterilize pieces of cloth-
ing by boiling and the disinfection of other objects with
cresol, 17, formaldehyde or 10% lysol solution (10, 12).

Careful washing of persons exposed to contagion (. -
pears to play an importaant part in the prevention of cul. .a-
tophytosis of the groin. In fact, the infection mani.. .:s
itself ezp.c:o.ly in promiscuous persons and those vic .ve
poor habits ¢f uyziene., Experimental infection is oil . uc-
cessful in soc..c persons and only when the inoculator . ..cpt
for days in coatact with the skin (13). All authors ... st
that washing and careful cleaning betwecn the toes i: Jiadaw-
mental in the treatment of dermatophytosis of the fec: Le-

,/fbause the lack of cleanliness and moisture stimulate o

growth of fungi. A change in the individual habits ¢l .cre
sonal hygiene appears, thea, fundamental in the propiy..iis
of dermatophytosis of the groia but requires patient ci.ca-
tion and coastant vigilance.

E. THE PRACTICE OF PROPHYLACTIC \EASURES -
' In sccordance with the hypothesis formulated. ti... .ol=
lowing ..lan of prophylactic measures is proposed. compi.isle

with the current circumstances:

-« Periodic cxanination of all the internces to fol-
low up new cases of ianiection.

-~ Separation of clothing of the patients with lesions

fron the rest.

- Sterilization in the autoclave oi clothing used by

1 Iected patients.‘

== Sterilization of ssnitary utensils with a 1% solu-.

: tion of fornaldehyde.

Improvemcnt cr the- nywxentc hubxts of the patienta B

and tho alerting of al) tae porsonnel of the Sanatoriunm,

,through direct action during the period of iavestigation.:

It was evtdently not posszblo to control rigidly the
ex&cution of tho establ ished plan. but thc results recorded

-l -
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. 21y meatihs loter in tae niddle of thoe summer, revealed Tl
o the epidemic was less severe. Thus:

o ; : Of the 30 original patients, 12 had left the hospital.

e 411 those who remained had had the lesions.in the groin
cured, Various cultures izken from the places that had. hcd
lesiong were consistently negative.

I S P

Luring a period of six months only 11 new cases of
dermatophytosis of the groin occurred. The number of infec-
ted c¢cros diminished in all the wards, with the exception of

Ward ., =~ :¢ ticere were three cases in the first svover and
- 8ix in L Lozoo L. ' '

o ”;«r patients who formerly had simultz: - ::-
lesior : . - cins and on the feet, ore had been . ar-
ged, L .= lesions were found in the groins ¢.. &

,remain:m; ....o¢ and in spite of scaling between the ...., no
kd

./7 dermatc .. ul s were ever found.

‘ Loraevopliytes were found on four other,persons: pele)

-~ with T mentagrophytes and two with E floccosum. Three oI

, ' them Tad been obscerved in the first survey and only cic ad

s lesions in the groins, caused by E floccosum, whlch aliEre
B o . warus was only found between the toes.

F. CONCLUSIONS

The preseht study represents only an attempt

;
.
:
H
¥
;

to make
an epidemiological investigation. It furnished, however,
- SOne 1nformat10n that can be of va]ue 1n future efforts.

The contagloubness of dermatophyt051s of +he groin
‘was confirmed in medical establishments for patients wlvn
chronic diseases, The disease was limited, as a rule, to
the inner thigh, although in sone cases it had spread to
other regions. Nearly all tae lesions tended to heal spon-
taneously. : S ' B B

: It was found that the parasites originated from zources,

constituting principally the active lesions in the groins
and only rarely by carriers of dermatophytes on -the feet.
The transmission appears to be by indirect contact, through

+ - inanimate objects easily contaminated by contact with the

- legions., It is very likely that the lack of hygiene facili-
tated the transmission of fungi and thexr multiplicatxo; on
the skin of the infected pcrsons.

- 10 -
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Theoretically, the sequence of transmission can be
broken by the treatment of sources, by disinfection of the

';Icontininated carriers and by more careful washing of indi~

© viduals exposed to contagion. In case of an epidemic, scru-
- pulous attention should be given to the use of all three
methods.

_ Efficient treatment is expensive and only shortens

- . the spontaneous healing time and does not lessen the dis-
. charge of parasites until the cure. On the other hand,

. methods are not yet known for complete sterilization of con~
-taminated carriers,

- It is important, therefore, to cultivate good habits
- of hygiene, such as thorough and frequent washing of the

" - various parts of the body with complete drying with strictly
- individual towels that are changed frequently.- The clothing

- of the infected persons should be washed separately and care-
- ful disinfection of all objects that could be contaminated

should be made. Because of lack of scientific data to sup-
. port the use of an efficient disinfectant; careful.washing
- with soap and running water is recommended, tollond by the
+ usual solution of 1% formaldehyde. B Y A T s

;\\“
-‘"i-:*'c'
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- / G SUMMARY

-During an epidemic of dermatophytosis of the groin

f'-'which occurred in a sanatorium and which was caused by E

’jf'floccosun and T rubrum, the following was observed:

> 'l, Relative contagiousness of the infection which
... was limited in general to the groins but which spread even-
" tually to other regions and had a tendency to spontaneous

.. cure,

o 2., The parasites originated at sources (nctive
lesions in the groins and, occasionally, from carriers of
. - fungi on the feed) which must have been transmitted indi-
. rectly, by means of contaminated articles (underwear, bed-
~clothes, towels, sanitary utensils, etc.)

‘3. The spreading of the disease must have been
aided by lack of careful attention to hygiene.

‘ 4, In the absence of efficient fungicides to
‘rapidly sterilige the sources, rigorous methods of disin-
fection of carriers and the practice of good general hy-

giene 13 reconnended to combat this type ot epidenic.




' . heartedly in this study. A.D.M, Manuela Figueiredo, tech- g

_ fifperlit better pbsorption and consequently a rgduction in
', the therapeutiq dose (7).

¥

All the patients and the medical and nursing staff
. 0f the Dr. Jose de Almeida Sanatorium collaborated whole-

nician of the Mycological Laboratory of the University Clin-
ic of Lisbon, helped in the hycological study and the direc-
tor of this institution, Prof. Juvenal Esteves, gave valuable
._criticism and suggestions during the inveatigation, -

DO N

(*)  study subsidized by the Calouste Gulbenkian
Foundation,

( 1) Dermarning "Edol" (composed of 3. 3% anthrarobin,
- - 6,6% ammonium ichthammol, 33.3% sulfuric ether, 8.3% glycer-
- _in, alcohol 90 proof).

(2) fThis product consists of finer particles which

(3) At the Ninth Annual Meet. of lled. ‘and Vetre,

- Mycopath., (Belfast, 23-24 March 1961) the autbor, H. N.,
questioned the nycologists present about efficient methods
,0f disinfecting shoes contamined by dernatotytea, without
obtaining a satisractory response, ‘ N

: .,x A
. ,_,,,1‘,.,_;‘. g -t
St . . .AA . . . !
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