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In an unusual nosocomial outbreak, 13 staff and 11 patients in an acute and
chronic health care facility were infected with the zoophilic dermatophyte, Micro-
sporum canis. The dermatophyte was apparently introduced into the facility by
a single infected patient. Likely modes of subsequent disease transmission include
person-to-person contact, handling of contaminated laundry, and use of a shared
razor. Infection control measures for managing such outbreaks are discussed.

INTRODUCTION

Nosocomial infections caused by bacteria,
fungi, and viruses are well recognized (5). Most
fungal outbreaks occur as a result of contaminated
equipment, aerial contamination problems, and
less frequently, personal contact (2, 11, 27, 30).
Outbreaks due to dermatophytes are extremely
rare (16, 24), and are generally not discussed in
standard texts on nosocomial infection (5, 31).

The present communication documents the
discovery and control of an outbreak of tinea
corporis caused by the zoophilic dermatophyte
Microsporum canis. This fungus infected 13 staff
and 11 patients in an acute and chronic health
care facility.

MATERIALS AND METHODS

All patients and staff suspected to be infected
or exposed were interviewed and examined. Skin
scrapings were obtained from suspicious cutane-
ous lesions. In addition, fungal growth media were
inoculated with material from fomites and from
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the environmental surfaces on the ward. Recov-
ered isolates of M. canis were identified utilizing
standard techniques (3, 17). Characteristics of the
organism were as described by Rebell and Taplin
(28). Because some primary cultures did not
produce macroconidia on Sabouraud’s peptone-
dextrose medium, all presumptive M. canis isolates
were subcultured to bromocresol purple-casein
dextrose agar (14) in order to stimulate macro-
conidium formation.

After positive identification, all isolates were
compared with each other macro- and micromor-
phologically to insure that they were sufficiently
similar that they could be postulated to represent
the same infectious strain.

RESULTS

Description of the outbreak. - The Strathroy
Middlesex General Hospital is a primary care
facility serving a rural farming community in
Southern Ontarioc. There are 79 acute and 31
chronic care beds. The medical ward in the acute
care wing has 34 of the 79 beds.
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In November, an elderly farmer was admitted
to the medical ward for the management of a
cerebrovascular accident (CVA). In addition, a
scaly erythematous rash was present on his chin,
arms and legs. When scrapings from the border
of the rash were examined with NaOH mounts,
hyaline hyphae were observed. Subsequently, a
zoophilic dermatophyte, M. canis was isolated. The
lesions were initially treated with vioform hydro-
cortisone, but once cultures confirmed the pres-
ence of a dermatophyte, therapy was changed to
tolnaftate. Subsequently, the lesions cleared
rapidly.

This index patient with the CVA necessitated
frequent, prolonged, close contact (feeding, bath-
ing, shaving and turning) between himself and
his nurse.

In early January, the same nurse on the med-
ical ward developed a scaly erythematous rash on
his arms. Cultures of the infected sites confirmed
the presence of M. canis. Also, in early January,
the index patient who had not as yet been diag-
nosed or treated was transferred to the chronic
care unit. By the end of January, a second patient
on the chronic care unit was infected. Subsequent
infections in patients and staff, developed within
the chronic care unit. By the end of February,
six more nurses had developed infections on their
arms, and six more patients were infected (Fig. 1).

The outbreak continued through March with
new infections appearing in two nurses and two
patienis. In April, two nurses, a patient, a linen
handler, and a ward clerk were newly infected
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Figure 1. - Histogram of patients and staff infected with
M. canis during outbreak.
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(Fig. 1). At this point, institution of infection
control measures was successful in eradicating
the outbreak.

Table 1 summarizes the epidemiological and
clinical data on the infected staff. Thirteen of 25
staff were infected with eleven being nurses (one
was a clerk and one was a linen handler), Eleven
of the 13 staff were females. The mean age was
38.3 years, with a range of 28 to 52 years. All
eleven nurses who were infected had lesions on
their arms (Fig. 2) correlating with their duties
in moving and physically helping patients (Fig. 3).
The linen handler, predictably, had lesions on
his hands and arms.

TABLE 1.
Epidemiological and clinical data on the outbreak
of Microsporum canis infections among staff members.

Age/Sex Infected Site *
1) 52/M Arm (R)
2) 31/F Arm (R)
3) 33/F Arm (R. 4 L)
4) 33/F Arm (R)
5) 28/F Arm (R)
6) 38/F Arm (L), Face, neck.
7) 35/F Leg (L)
8) 52/F Arm (L)
9) 43/F Arm (R)
10) 39/F Arm (R)
11) 43/M Arm (R)
12) 28/F Arm (R)
13) 43/F Arm (R)

* R - Right
L - Left

Table 2 summarizes the epidemiologic and
clinical data on the infected patients. Eleven of
31 patients on the chronic care unit were infected.
Eight of the 11 patients were male. The mean
age was 79 years, with a range of 54 to 99 years.
Six of the eight male patients and one of the three
female patients shared the same eleciric shaver.
Three patients were fully ambulatory, two were
partially ambulatory (in wheelchairs), and six
were bedridden.

Environmental investigation. - Extensive en-
vironmental sampling of the chronic care unit
was performed to determine the source of infec-
tion and possible sites of contamination. Loca-
tions that ~were  sampled, cultured, and proven
negative for the isolation of M. canis included:
beds, night tables, laundry rooms, dirty utility
room, floors, counter tops, bannister railings,
windows, doorknobs and showers. Four electric
razors were on the unit, but only two were used.
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Figure 2. - Lesion on arm of staff member (at arrow).

TABLE 2.
Epidemiological and clinical data on the outbreak
of Microsporum canis among patients.

Age/Sex Infected Site* Electric Ambulatory
Shaver use
1) 54/M Chin Yes Partial-
wheelchair
2) T77/F Face Yes Yes
3) 81/M Neck Yes Yes
4) T71/M Face, L. arm Yes Yes
5) 99/M Face Yes No
6) 74/M Face, L. arm No No
7) 78/F Face No No
8) 85/M Face, L. arm Yes No
9) 85/F R. forearm No No
10) 84/M Abdomen No Partial-
wheelchair
11) 76/M Face, L. arm Yes No
* R - Right
L - Left
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Both were cultured, but only one was culture
positive for M. canis. This razor was shared by
some of the patients on the ward (Table 2). The
Iinen stored in the dirty utility room was also
culture positive. Figure 4 shows a typical cutaneous
lesion of a patient from whom transmission to
otker patients may have -occurred, possibly me-
diated by the shared electric razor.

=22

Firguré 3. - Close contact of patient and staff (note the
proximity of the arm of a staff member and the face
of the patient).

Figure 4. - Lesion on chin of patient.
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Control of the outbreak. - All staff were kept
off work until their lesions had resolved. Three
staff members were initially treated with hydro-
cortisome cream ; however, once the etiologic agent
was identified, therapy with tolnaftate was insti-
tuted. All of the other staff were treated with
tolnaftate. Eight of the 13 staff required griseo-
fulvin therapy in addition to tolnaftate. Antifungal
soap, « Desenex » (Penwott, Scarborough, Ontario,
Canada) which contains 2% undecylanate acid
was used for handwashing.

Four patients received clotrimazole, one re-
ceived hydrocortisone cream but later was switch-
ed to clotrimazole, one received gentamicin cream
and later switched to clotrimazole, one receiv-
ed gentamicin cream, and then switched to
tolnaftate, two patients received iodochlorhydro-
xyquin, and three patients received tolnaftate, In
addition, seven of the 11 patients required griseo-
fulvin therapy.

The patients were kept on wound and skin
precautions until their lesions were clinically
healed and mycologically culture negative. Each
patient was provided with his or her own razor.
The environmental surfaces were cleaned with a
disinfectant, Amphotone Plus which contains 7.4%
benzylkonium chloride (Sanimark Inc, Victoria-
ville, Quebec, Canada).

DISCUSSION

Microsporum canis, a zoophilic fungus, is one
of the less common etiologic agents of ringworm
in the Western World (32). Cats and dogs are
the major reservoirs of this fungus with nearly
50 percent of them, in some studies, having clini-
cally inapparent infections (10, 21, 23). This fungus
has been isolated less frequently from other spe-
cies (1). In addition to animal sources, this or-
ganism has also been isolated from the soil (15). It
has been suggested that contaminated fomites may
be important as a secondary source of infection.
Flies acting as vectors may play a role in trans-
mission of infection (26).

Outbreaks of M. canis in humans are typically
traced to animals (4, 8) harboring the fungus.
High risk groups include members of domestic
households with animals in the home, workers
in pet shops, kennels, and homes for stray ani-
mals, veterinarians and other employees in veteri-
nary hospitals (18, 33). Laboratory animals may
transmit infection to their handlers (19). Family
outbreaks with person-to-person spread have been
described (6, 7, 35). Various studies have shown
that, in communities where large numbers of cats
and dogs roam, the incidence of M. canis infec-
tions is high.

Eur. J. Epidemiol.

In closed facilities, like orphanages (34), and
boarding schools (12), outbreaks of tinea pedis
due to Trichophyton mentagrophytes have been
reported. In another study, tinea pedis was found
in about 40 percent of patients in a long term
hospital for the mentally retarded (13). Communal
use of socks was implicated and T. mentagrophytes
was the most frequently isolated agent (13). Other
dermatophyte epidemics known to occur in
such institutions include tinea capitis due
to T.tonsurans (22, 25) and other tinea in-
fections due to Epidermophyton floccosum (20,
29). Nosocomial outbreaks however, are extremely
rare (16, 24) and are generally caused by the
anthropophilic species T.rubrum (16, 24). The
body site often involved in these infections was
the trunk. Only patients were involved. In another
reported M. canis outbreak occurring nosocomially,
only children, who were residents of a medical
center were infected (9). In our outbreak caused
by M. canis, both patients and nursing staff were
infected, with lesions being widely distributed -
face, trunk and limbs. No one in our group had
tinea capitis (often associated with M. canis) or
tinea unguium,

Physical contact between patients and nurses
appears to have played a major role in this epi-
demic. The further spread of the fungus in an
infected individual may have been due to auto-
inoculation. Extensive cultures from the environ-
ment were negative, except for one shared electric
razor and the used linen. The contaminated razor
is suspected (but not proven) to have been the
vehicle by which the epidemic spread so rapidly.
It is noteworthy that some investigators shave
animals, in animal models for dermatophytosis
(29). Such trauma to the skin may be a predis-
posing factor for infection.

Finally dirty linen contaminated with M. canis
may have infected the member of the housekeeping
staff who handled the linen. We considered the
possibility that « pet therapy », i.e. animals being
brought into the health care centre in order to
interact with patients played a role in the intro-
duction or transmission of M. canis in this out-
break. However, patients infected early in the
outbreak had no contact whatsoever with animals.
It is probably not significant, therefore, that pa-
tients who were infected late in the outbreak,
were exposed to animals as part of pet therapy.
No animals were examined for the presence of
fungus; however, the continuation of « pet ther-
apy » to the present date has not resulted in
any new cases of dermatophytosis.

In previous nosocomial outbreaks involving
T. rubrum (16, 24), the route of spread of infec-
tion could not be traced. However, spread via the
use of inadequately sterilized bedpans or via the
hands of nursing staff was suggested (16).

36.
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Measures taken to control the spread of infec-
tion in the present outbreak included : a) cohort-
ing infected patients, b) keeping infected staff
off work until all lesions had cleared, c) treat-
ment of all infected individuals with topical tol-
naftate, and if the lesions were widespread or not
improving, institution of systemic griseofulvin
therapy, d) wound and skin isolation, and e)
disinfection of the environment with a fungicidal
agent.

While dermatophytic infections acquired in a
hospital setting are rare, person-to- person, as well
fomites spread can occur, resulting in patient and
staff morbidity, and time lost from work for staff.
Fortunately, once an infection is recognized, basic
infection control measures will limit its spread.

Nosocomial dermatophytic infections in the fu-
ture, may be more commonly encountered in
chronic care institutions because of the increasing
number of patients entering such centers. In this
regard, we should note that some of us (JK.,
SK., R.CS.) are currently engaged in the in-
vestigation of a T. fonsurans outbreak in a geriatric
nursing home, The prolonged close nursing con-
tact these patients require, favors person-to-person
transmission. Also, economic measures, such as
the communal use of electric razors, favor the
spread of contagious skin diseases. The presence
of a rash requires prompt notification of the
Infection Control Staff with investigations to in-
clude fungal cultures of the skin and the insti-
tution of barrier nursing.

Acknowledgements

We would like to thank Drs. M, Faverro, Chief,
Hospital Infection Program, CDC, Atlanta, and M.
McGinnis, Associate Director, Microbiology Lab, North
Carolina Memorial Hospital, Chapel Hill, North Caro-
lina for their constructive criticism in the prepara-
tion of this manuscript.

We would also like to thank Mrs, Sylvia Meikle-
john (Infection Control Nurse - Strathroy Middlesex
General Hospital), for her epidemiological investiga-
tions, and Mr, Steve Cochrane for his technical as-
sistance. We also thank Mrs. Ivette Monteith for ex-
cellent secretarial assistance.

37

Nosocomial Microsporum canis.

REFERENCES

1. Abu-Samra M.T., Imbabi S.E. and Mahgoub E.S.
(1974): Mlcrosporum canis infection in calves -
Sabouraudia, 13: 154-156.

2. Aisner J., Schimpff S8.C., Benneitt J.E., Young V.M.,
Wiernik P.H. (1976)+ Asperglllus infection in cancer
patients: Association with- fireproofing materials
in a new hospital. - J. Am.-Med. Assoc., 235: 411-412.

3. Ajello L., Padhye A.A. (1985): Dermatophytes and
the agents of superficial: mycoses, In: Manual of
Clinical Microbiology Fourth Edition, Eds. E.H.
Lennette, A, Balows, W.J. Hausler Jr., and H.J.
Shadomy. American Society for M1crob1ology,
Washington, D.C.. pp. 514-525. :

4. Alteras I., Feuerman E.J., Grunwald M. and Shvili
D. (1984): Tinea capitis due to Microsporum canis
in infants. - Mycopathologia 86: 89-91.

5) Bennett J.V. and Brachman P.S. (1986): Hospital
Infections. Second edition. Little, Brown & - Co.,
Boston.

6. Blaschke-Hellmessen R., Buchuer' S., Herkloiz R.
and Boye E. (1973): Famlhar group diseases caused
by Microsporum canis Bodin 1902 in the District
of Dresden. - Dermatol. Monatsschr, 159: 391-397.

7. Bojanovsky A. (1977): Small epidemic in Mann-
heim caused by Microsporum canis Bodin. - My-
kosen, 20: 389-392,

8. Botvinick I., Peck S.M. and Schwartz L. (1943): An
outbreak of Microsporum lanosum infection from
a kitten. - Public Health Reports 58 (1):-317-319.

9. Coudert J Battesti M.R., Brun M. and Despieiges
M.J. (1965): Contag1051te interhumaine des. Sabou-
raudites (Microsporum) canis dans une collectivité
d’enfants, - Bull. Soc. Fr. Derm. Syph. 72: 70-72.

10. Davidson A.M. and Gregory P.H. (1933): Kitten
carriers of Microsporum felineum and their de-
tection by ‘thé fluorescence test. - Canad. Med.
Assoc. J., 29: 242-247.

11. Eckmann V.H., Schaeffer G.L. and Huppert M.
(1964): Bedside interhuman transmission of coc-
cidioidomycosis via growth on fomites: an epi-
demic involving six persons. - Am. Rev. Respir.
Dis. 89: 175-180.

12. English M.P., Gibson M.D. and Warin R.P. (1961):
Studies in the epidemiology of tinea pedis VI.
Tinea pedis in a boys boarding school. - Br. Med.
J. (i): 1083-1086.

13. English M.P., Wethered R.R. and Duncan E.H.
(1967): Studies in the epidemiology of tinea pedis.
8. Fungal infection in a long-stay hospital. - Br.
Med. J., 3(558): 1369.

14. Fischer J.B. and Kane J. (1971): Contamination
in Trichophyton rubrum and T.mentagrophytes. -
Mycopathol. Mycol. Appl., 43: 169-180.



Shah P.C. et al.

15.

16.

17.

18.

19.

20.

21,

2.

23.

24.

25.

Frey D. (1965): Isolation of keratinophilic and
other fungi from soils collected in Australia and
New Guinea, - Mycologia 57: 202-208.

Hakendorf AJ. (1952): An outbreak of Tricho-
phyton rubrum infection in South Australia. - Aust.
I 'Dermatol., 1: 208-212.

Kane J. and Smitka C. (1980): A practical approach
to the isolation and identification of members
of the Trichophyton rubrum group. In: Superficial,
Cutaneous and Subcutaneous Infections. - Sci. Publ.
No. 396, Pan American Health Org Washlngton
D.C. pp. 121-134. -

Kane I. and Krajden S. (1983): Occupational My-
coses, ‘Dermatophytosis, Ed. AF. Di Salvo, Lea
and Febiger, Philadelphia 143-182,

Kunstyr 1. (1980): “Medical” mycology 1ab0ratory
animals as a possible source of dermatophyte
infections in humans. Ed. J- Preusser. - Zbl. Bakt.,
Suppl. 8., Gustav Fischer Verlag, Stuttgart New
York, 361-367. s s

Listemann H. (1983): Epidermophyton onccosum
epidemic. - Mykosen 26: 305- 310

Lunder M. (1984): Mzcrosporum camsgnfectmn
in Slovenia (Yugoslav1a) 1952 1983. - Mykosen 27:
514-18.

MacKenzie D.W.R. (1961): The extrahdman oc-
currence of Trichophyton tonsurans var. sulfureum
in a residential school. - Sabouraudia /: 58-64.

Male O., Thurner J. and Juksch W. Medical My-
cology (1980): Dog and cat as sources of human
dermatomycoses. - Zbl. Bakt., Supp. 8 Ed. J.
Preusser. Gustav Fischer Verlag, Stuttgart, New
York, 353- 360.

Peachey R.D.G. and English MP (1974) An out-
break of Trzchophyton rubrum infection in a
geriatric hospital. = Br. J. Dermatol. 91" 389 397.

Philpot C.M. (1977): Some aspeets of the eplde-
miology of tinea. - Mycopathologia 62: 3-13.

38

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Eur. J. Epidemiol.

Pinetti P., Lostia A. and Tarantino F. (1974): The
role played by flies in the transmission of the
human and animal dermatophytic infections. - My-
copathologia et Mycologia Applicata, 54: 131-134.

Plouffe I.F., Brown D.G, and Silva J. Jr. (1977):
Nosocomial outbreaks of Candida parapsilosis
fungemia related to intravenous infusions. - Arch.
Internal. Med., 137: 186-189.

Rebell G. and Taplin D. (1970): Dermatophytes.
Their Recognition and Identification. Second edi-
tion. Univ. of Miami Press, Coral Gables, Florida.

Rippon JW. (1982): Medical Mycology. Second
edition. W.B. Saunders, Philadelphia.

Sarubbi F.A. Ir., Kopf H.B., Wilson M.B., McGin-
nis M.R., Rutala W.A. (1982): Increased recovery
of Aspergillus flavus from respiratory specimens
during hospital construction. - Am. Rev. Respir.
Dis., 125: 33-38.

Seeliger H.P.R. and Schriter G. (1984): Vorbeuge-
massnahmen zur Bekampfung von Pilzerkrankun-
gen in der Klinik. - Immunitdt und Infektion 12:
143-150.

Sinski JT. and Flouras K. (1984): A survey of
Dermatophytes Isolated from human patients in
the United States from 1979 to 1981 with chrono-
logical listings of worldwide incidence of five
dermatophytes isolated in the United States. -
Mycopathologia 85: 97-120.

Strachan A.A. and Blank F. (1963): On 1117 Mi-
crosporum canis infections in Montreal (1954-1961).
- Dermatologica 126: 271-290.

Usher B. and Mitchell D.S. (1937): Study of an
epidemic of ringworm of the extremities in an
orphan’s home. - Canad. Med. Assoc. J., 37: 60-62.

Wagner N.J. and Winkler A. (1980): Medical my-
cology: Microsporum infections in the Federal
Republic of Germany. - Zbl, Bakt., Supp. 8. Ed.
J. Preusser. Gustav Fischer Verlag, Stuttgart.
New York, 351-352,



