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Iatrogenic outbreak of M. chelonae skin abscesses
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SUMMARY

We describe an outbreak of skin lesions due to Mycobacterium chelonae subsp. abscessus
associated with injections of lidocaine (lignocaine) given by a ‘bioenergetic’ (a practitioner of
alternative medicine) in Colombia. The lidocaine carpules and the lesions of the patients
yielded mycobacteria with identical biochemical characteristics.

Using the methodology of Sartwell and a case control design we examined the incubation
period and assessed risk factors. Of 667 potentially exposed individuals, a total of 298 patients
were interviewed, of whom 232 had skin lesions. The median incubation period was 30-5 days
(range 15-59 days). Male sex (OR 2:85, 95% CI 1:26-6:51), increasing age (OR 1-25, 95% CI
1-03-1-53), subcutaneous injection route (OR 3-72, 95% CI 1-09-12-7) and number of injections
(OR 1:01, 95% CI 1-00-1-03) were risk factors for disease.

To our knowledge, this is the largest reported outbreak of M. chelonae infection, the first in
which the organism has been isolated from the putative vehicle of infection, and the first in

which the incubation period could be determined.

INTRODUCTION

The nature and prevalence of disease due to en-
vironmental mycobacteria are determined by three
factors (1): environmental factors, opportunities for
spread of mycobacteria and susceptibility of the
human population.

Mycobacterium chelonae has been isolated from
freshwater such as rivers and lakes; it may be found
in soil, house dust and water supplies where it is
resistant to standard levels of chlorination [2, 3].
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Contamination due to this mycobacterium commonly
occurs in watery environments and after colonizing
piped water supplies, may gain access to medical
products if these are not properly handled and stored
[3]-

Mycobacterium chelonae is a non-photochromo-
genic, rapidly growing mycobacterium [4]. It has been
included within the M. fortuitum complex and three
subspecies have been described: M. chelonei sub-
species: chelonei, abscessus and M. chelonei-like
(unnamed) [5], but only two subspecies are recognized :
abscessus and chelonae. Recently a proposal has been
made to elevate the subspecies abscessus to species
status [4].
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M. chelonae has been aetiologically implicated in
several clinical syndromes which include not only
organ-specific pathology but also disseminated disease
[6]. Isolated cases are common [7-14] but outbreaks
are not [15-22].

Several kinds of injuries have been reported to
favour the disease produced by M. chelonae. These
include vaccinations [15], injections with home-
sterilized needles, gunshot wounds, farm machinery
accidents [5] and surgery [5, 17, 23-25]. Use of non-
disposable syringes or needles and multiple injections
with the same needle, have also been found to be risk
factors [10].

Disease can occur at any site where the skin is
broken and may result in a wart-like skin lesion, soft
tissue abscess that drains small amounts of watery
fluid, or nodular lesions that despite their dark red
appearance, are only minimally tender [5]. Extensive
tissue destruction is also possible [26].

We describe an outbreak by M. chelonae due to
contamination of lidocaine carpules. We established
risk factors and measured the incubation period.

METHODS

In May 1993, DASALUD (Departamento Adminis-
trativo de Salud del Atlantico), informed the National
Institute of Health (INS) in Santa Fé de Bogotad about
several patients with chronic skin supurative lesions,
apparently secondary to ‘neural therapy’ given by a
‘bio-energetic’ (a practitioner of alternative medi-
cine).

To study the outbreak, professionals of INS and
DASALUD interviewed the ‘bioenergetic’ and a
clinical history and a physical examination was
performed on the patients.

Laboratory methods

Samples of disinfectant and cleansing solutions, pieces
of cleaning and sterilizing material, syringes, needles,
cottons, injectable solution (lidocaine carpules) and
swabs of environmental surfaces obtained from the
bioenergetic’s office, were cultured.

The samples cultured from the patients were
purulent secretions or cloudy serous fluid from open
lesions.

Bacteriological diagnosis was established by acid-
fast staining with the Ziehl-Neelsen method and
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confirmed by culture in Ogawa-Kudoh (O.K.) me-
dium [27-28); mycobacterial strains were identified by
conventional biochemical tests [4, 29, 30].

The biopsies from the lesions were processed with
hematoxylin and eosin (HE) and Ziehl Neelsen stain
[31].

Incubation period

The incubation period was established in patients who
attended only once at the bioenergetic’s office and
who presented lesions at the time of the interview.

Sartwell’s recomendations [32, 33} were followed in
order to establish the incubation period and the
dispersion factor.

Case-control study

To study risk factors, a case-control design was used.
A definite case of mycobacterial soft-tissue disease
was defined as a patient with lesions at the site of
lidocaine injection, accompanied by a positive culture
for M. chelonae. A probable case was defined as a
patient with closed lesions, like nodules, from which
no cultures were obtained but, who presented with
symptoms after lidocaine injections, or patients with
granulomatous reactions with acid-fast bacilli or a
strong granulomatous reaction by histopathological
analysis.

Patients who had received injections, but who did
not have lesions at the time of the interview, were
defined as controls.

A multivariate logistic regression analysis, com-
paring all definite and probable cases with controls
was done. The model and its goodness of fit were
evaluated following Hosmer and Lemeshow’s recom-
mendations [34-36].

The software Epi-Info 5.01b was used for data
entry and STATA 3.1 for logistic regression and
goodness of fit.

RESULTS

The information obtained from the ‘bioenergetic’,
showed that he had attended 667 patients from
January to April 1993, but only 298 patients could be
interviewed.

Patients were residents of Barranquilla (44 %),
Santa Marta (37%), Cartagena (6%), Magangué
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Table 2. Biochemical characteristics of the strains
isolated

____________ ) Tests Results
Growth in
Ogawa—Kudoh at 37 °C in less than 7 days  (+)
Lowenstein-Jensen in less than 7 days (+)
MacConkey agar (+)
Sauton agar (+)
® Cases Picrate 0-2% (+)
NaCl 5% on Lowenstein-Jensen medium (+)
At
_ 45°C (=)
37°C (+)
22°C (+)
Fig. 1. Geographical distribution of cases. All cases are Pigment production
resident on or near the Atlantic coast of Colombia. In dark (=)
Response to light (—)
Number of patients with lesions Enzymatic activity
Nitrate reductase (-)
Arylsulphatase after 3 days (+)
Acid phosphatase (+)
Catalase 68 °C (+)
Catalase > 45 mm (+)
Tween 80 hydrolase (-)
Urease (+)
Niacin production (=)
47/92 51 2/93 6 10 14 18 22 26 30 34 91 °
Epidemiologic weeks 1992 34
Fig. 2. Distribution of cases in time. Numbers of patients
with lesions by week, between week 47, 1992 and week 35, 7
1993. ¢
2 67
Table 1. Characteristics of lesions by gender E 5
Male Female 44
Variable (n=161) (n=171)
°
Site of lesions 3
Abdomen 57* 139 54
Buttocks 9 41 T T T T T
Type 05 1 1's 2 2:5
Nodules 43 139 Log days
Abscesses 30 68 Fig. 3. Incubation period. The ordinate represents the
Fistulas 18 38 cumulative percentages of cases, expressed in probits; the
Symptoms abscissa is the time scale in logarithms of days. The probit
Pain 40 122 for 50 % is equal to 5-21.
Redness 45 140
Oedema 42 118 August 1993, with peaks every fourth epidemiological
Fever 14 26

* Number of patients.

(6%) and other municipalities of the Atlantic Coast
(6%) (Fig. 1).
The outbreak extended from November 1992 to
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week : 8th, 12th, 16th and 20th of 1993 (Fig. 2).

The patients, 229 women and 69 men, ranged in age
from 4-83 years [median 40 years] and from 5-78
years [median 43 years], respectively. All of them had
received about five diluted lidocaine injections at
intervals of 20 days. The range of injections per
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Table 3. Relative risks obtained by simple and multiple logistic regression

Unadjusted Adjusted

Factor OR 95% CI OR 95% Cl
Gender: (male) 2-58 [1-16-5-73] 2-85 [1-26-6:51]
Age: by 10 years 1-29 [1-06—1-56] 1-25 [1:03-1-53]
Injections: number 1-01 [1-00-1-03] 1-01 [1-00-1-03]
Route:

Subcutaneous 5-38 [1-65-17-6) 372 [1:09-12-70}

Intramuscular 1-09 [0-64—1-90]
Injections in:

Abdomen 390 [1-49-10-30]

Buttocks 0-90 [0-50-1-62]

Arms 2:32 [0-29-18-90]

Legs 1-29 [0-27-6-12]
Hypertension 091 [0-39-2-13]
Arthritis 1-20 [0-47-3-10]
Diabetes 2:30 [0-29-18-90]
Alcohol consumption 1-48* [0-72-3-03]

* Once a week.

patient was from 1-432 [median 13] for women and
from 1-384 [median 9-0] for men. Many patients had
been under bioenergetic treatment for 3—4 years. The
body sites that had received more injections were the
abdomen (94 %) and the buttocks (664 %). The most
common injection route was subcutaneous (96:0 %).
Three percent of the patients had diabetes and 21-5%
admitted drinking alcohol once a week.

A total of 232 patients had at least one lesion. In
total we registered 655 lesions in all of them, with a
median of 2 and a range from 1-9. The cutaneous
lesions were nodules (784 %), abscesses (42:2 %) and
fistulas (24-1 %), all of them without regional lympha-
denopathy (Table 1).

Before the beginning of this investigation, the
patients had received from the bioenergetic and
another physician a great variety of antibiotics and
combinations for the treatment of the lesions; the
most common were: amikacin, cephalosporins, peni-
cillins and tetracyclines, but when the bioenergetic
suspected a mycobacterial disease, monotherapy with
clarithromycin, 1 gram per day was established. A
total of 161 (69-4%) patients had been taken
clarithromycin for periods of between 15 and 60 days,
at the beginning of this investigation.

Laboratory results

A total of 69 samples from the same number of
patients was cultured, of which 68 were positive for a
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rapidly growing mycobacterium identified as M.
chelonae subsp. abscessus; 60 patients had received
clarithromycin as monotherapy.

The macroscopic examination of lidocaine carpules
showed deteriorated rubbers with several punctures
and different liquid volumes, which suggested refilling,
repeated use and sterilization. We isolated a strain
from one of these lidocaine carpules, obtained from
the bioenergetic’s office, with the same biochemical
characteristics as the strain isolated from the patients.
The results of the biochemical tests are presented in
Table 2.

The other samples obtained from the bioenergetic’s
office were negative for mycobacteria.

Histopathology

Histopathology was characterized by superficial and
deep abscesses and granulomatous inflammation,
involving the hypodermis; a discrete epidermic hy-
perplasia was observed with formation of fistulas
which opened into the epidermis. The granulomas
were made up of epithelioid cells, with a few Langhans
cells. Several biopsies showed classical tuberculoid
granulomata with central caseous or fibrinoid necro-
sis.

Lymphocytes were abundant and sometimes for-
med clusters; plasma cells were present in moderate
number. Fite-Faraco stain was positive in 19/71
biopsies (26:8 %), the bacilli being found in micro-
abscesses or within small clear spaces with the
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appearance of fatty vacuoles. Fibrosis and haem-
orrhage were always present, and secondary vasculitis
of small vessels surrounded by neutrophils was
common.

Incubation period

The analysis following Sartwell’s recommendations
showed a median incubation period of 30-5 days and
a dispersion factor of 195, with a range between
15-6-59-5 days (Fig. 3).

Risk factors

The logistic regression analysis was done with 232
definite or probable cases and 66 controls.

The results for simple logistic regressions for the
variables with a probable biological role as risk factor,
are presented in Table 3.

The adjusted risks for the multiple logistic model
includes: gender, age grouped by 10 year periods,
subcutaneous route and number of injections (Table
3). We did not find interaction between risk factors.

The results of goodness of fit statistics were: H*g
926 D.F. =8 (P = 032), Pearson y? 2907, D 311-7
both with D.F. = 293 indicating that the model fits the
data quite well.

The graphic analysis (Leverages, Pearson Chi-
square and Delta £) for the goodness of fit showed an
adjusted model without extreme or influential values
(graphics available from the corresponding authors).

DISCUSSION

A few outbreaks due to M. chelonae have been
described in the literature after injections of DPT (15),
open heart and cardiac surgery [16, 19, 38], mammo-
plasty [17], dialysis [20-22] and in people who had
undergone invasive procedures at a podiatry office
[18].

In Colombia, since 1981, there have been reports of
isolated cases with soft tissue lesions [14]. Two
outbreaks have been recorded. The first was observed
after yellow-fever vaccination in Bucaramanga (un-
published observations), and the other following
intradermal desensitisation treatment with allergens
in Medellin [39], but in these outbreaks the responsible
strain was not isolated from the possible contaminated
source.

Diagnosis of disease and establishing the nature of
this infection is difficult when the entity is not
suspected, because the primary agar plates and broth
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are examined for a couple of days and discarded [40].
In order to establish the diagnosis, appropriate culture
techniques with prolonged incubation periods are
necessary.

In most of the outbreaks caused by rapidly growing
mycobacteria, the source and the nature of the
responsible microorganism have not been established
[1, 15, 20, 21, 24, 25, 41, 42] but, in general, water,
aqueous solutions and the environment have been
suggested as the source of contamination. Wallace
discusses the importance of geographic location,
seasonal factors, adequacy of air filtration and the
presence of nonsterile water in the operating room
[38].

America is the most frequent geographic location
for outbreaks due to M. chelonae subsp abscessus
[16-18, 20, 21, 24, 39, 41, 42]. Only two outbreaks
have been reported in Europe, one in the Netherlands
[15] and the other in Budapest [25].

The present outbreak is different from most of the
others, due to the fact that it was possible to establish
the source of infection. All patients had a prior history
of penetrating injury at the site of lesion and we could
isolate from the deteriorated carpules of lidocaine a
mycobacterium with the same characteristics as the
one from the patients. The evidence of refilling and
repeated use of the carpules points to this procedure
as the most likely source of contamination of the
lidocaine carpules [3].

To our knowledge, this is the largest and the first
outbreak of an infectious disease by M. chelonae
linked to contaminated lidocaine injected by carpules.
This instrument, used for many intradermal or
subcutaneous injections, can result in multiple lesions
per patient.

The median incubation period of 30-5 days with a
length from 15-6-59-5 days and a dispersion factor of
1-95, suggest a great variation around the median [33].
Other studies have established periods between 3 days
and 2 years [15, 17, 18, 20, 24, 25, 41, 42], but none of
them followed Sartwell’s methodology. Using data
from one of the outbreaks [17], we could calculate a
median incubation period of 34 days with a dispersion
factor of 1-9, data very similar to ours.

It is difficult to explain the four peaks in Fig. 2,
although it is probable that at least four batches of
refilled lidocaine carpules could have been contami-
nated.

The evaluation of risk factors, showed an increment
of risk with male gender, age, number of injections
and subcutaneous route.
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The male gender predominance in diseases such as
tuberculosis and leprosy, and the decrease in immune
response with ageing, are well known. The association
between the number of injections and the increased
risk of developing lesions, can be explained by the fact
that the greater the number of injections, the larger
the volume injected and higher the probability of
mycobacteria being introduced.

With regard to the application route, the resistance
of muscular tissue to the development of abscesses,
when compared to subcutaneous tissue, is known.

Only a few authors have shown results about risk
factors [17, 18, 21, 24, 25], but none of them found
personal characteristics including gender, age, route
or number of injections associated with mycobacterial
disease.

ACKNOWLEDGEMENTS

We would like to thank Dr Joachim Hann chief of
DASALUD Atlantico and all the personnel of the
Hospital Universitario de Barranquilla for their help
and cooperation.

REFERENCES

1. Grange JM. Infection and disease due to the en-
vironmental mycobacteria. Trans Roy Soc Trop Med
Hyg 1987, 81: 179-82.

2. Hanson PJV, Thomas JM, Collins JV. Mycobacterium
chelonei and abscess formation in soft tissues. Tubercle
1987; 68: 297-9.

3. Collins CH, Grange JM, Yates MD. Mycobacteria in
water. J Appl Bacteriol 1984; 57: 193-211.

4. Kusunoki S, Ezaki T. Proposal of Mycobacterium
peregrinum sp. nov., nom. rev., and elevation of
Mycobacterium chelonae subsp. abscessus (Kubica et al.)
to species status: Mycobacterium abscessus comb. nov.
Int J Syst Bacteriol 1992; 42: 240-5.

5. Wallace RJ, Swenson JM, Silcox VA, Good RC,
Tschen JA, Stone MS. Spectrum of disease due to
rapidly growing mycobacteria. Rev Infect Dis 1983; 5:
657-79.

6. Wallace RJ, Brown BA, Onyi GO. Skin, soft tissue, and
bone infections due to Mycobacterium chelonae
chelonae: importance of prior corticosteroid therapy,
frequency of disseminated infections, and resistance to
oral antimicrobials other than clarithromycin. J Infect
Dis 1992; 166: 405-12.

7. Khooshabeh R, Grange JM, Yates MD, McCartney
ACE, Casey TA. A case report of Mycobacterium

https://doi.org/10.1017/50950268800001205 Published online by Cambridge University Press

10.

11.

2.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

chelonae keratitis and a review of mycobacterial
infections of the eye and orbit. Tubercle 1994; 75:
377-82.

Pottage JC, Harris AA, Trenholme GM, Levin S,
Kaplan RL, Feczko JM. Disseminated Mycobacterium
chelonei infection: A report of two cases. Am Rev
Respir Dis 1982; 126: 720-2.

Greer KE, Gross GP, Martensen SH. Sporotrichoid
cutaneous infection due to Mycobacterium chelonei.
Arch Dermatol 1979; 115: 738-9.

Kackson PG, Keen H, Noble CJ, Simmons NA.
Injection abscesses in a diabetic due to Mycobacterium
chelonei var abscessus. BMJ 1980; 281: 1105-6.
Fenske NA, Millns JL. Resistant cutaneous infection
caused by Mycobacterium chelonei. Arch Dermatol
1981; 117: 151-3.

Yip SY, Wu PC, Chan WC, Teoh-Chan CH. Tuber-
culoid cutaneous infection due to a niacin-positive
Mycobacterium chelonei. Br J Dermatol 1979; 101:
63-78.

Zina AM, Depaoli M, Bossano AF. Cutaneous-mucous
infection with lymphadenopathy caused by Myco-
bacterium chelonei. Dermatoldgica 1980; 160: 376-9.
Restrepo A, Jiménez B, Cano L, et al. Lesiones de los
tejidos blandos causadas por Mycobacterium fortuitum-
chelonei. Act Med Colombiana 1981; 6: 235-40.
Borghans JGA, Stanford JL. Mycobacterium chelonei
in abscesses after injection of diphtheria-pertussis-
tetanus-polio vaccine. Am Rev Respir Dis 1973; 107:
1-8.

Laskowski LF, Marr JJ, Spernoga JF, et al. Fastidious
mycobacteria grown from porcine prosthetic-heart-
valve cultures. N Engl J Med 1977; 297: 101-2.
Safranek TJ, Jarvis WR, Carson LA, et al. Myco-
bacterium chelonae wound infections after plastic
surgery employing contaminated gentian violet skin-
marking solution. N Engl J Med 1987; 317: 197-201.
Wenger JD, Spika JS, Smithwick RW, et al. Outbreak
of Mycobacterium chelonae infection associated with
use of jet injectors. JAMA 1990; 264: 373-6.

Levy C, Curtin JA, Watkins A, et al. Mycobacterium
chelonei infection of porcine heart valves. N Engl J Med
1977; 297: 667-8.

Band JD, Ward JI, Fraser DW, et al. Peritonitis due to
a Mycobacterium chelonei-like organism associated with
intermittent chronic peritoneal dialysis. J Infect Dis
1982; 145: 9-17.

Lowry PW, Beck-Sague CM, Bland LA, et al. Myco-
bacterium chelonae infection among patients receiving
high-flux dialysis in a hemodialysis clinic in California.
J Infect Dis 1990; 161: 85-90.

Bolan G, Reingold AL, Carson LA, et al. Infections
with Mycobacterium chelonei in patients receiving
dialysis and using processed hemodialyzers. J Infect Dis
1985; 152: 1013-19.

Cooper JF, Lichtenstein MJ, Graham BS, Schaffner W.
Mycobacterium chelonae: A cause of nodular skin
lesions with a proclivity for renal transplant recipients.
Am J Med 1989; 86: 173-7.


https://doi.org/10.1017/S0950268800001205

24.

25.

26.

27.

28.

29.

30.

31

32.

Hoffman PC, Fraser DW, Robicsek F, O’Bar PR,
Mauney CU. Two outbreaks of sternal wound infec-
tions due to organisms of the Mycobacterium fortuitum
complex. J Infect Dis 1981; 143: 533-42.

Szabo 1, Sarkozi K. Mycobacterium chelonei endemy
after heart surgery with fatal consequences. Am Rev
Respir Dis 1980; 121: 607.

Jauregui L, Arbulu A, Wilson F. Osteomyelitis,
pericarditis, mediastinitis, and vasculitis due to Myco-
bacterium chelonei. Am Rev Respir Dis 1977; 115:
699-703.

Orozco LC, Ledn CI, Giraldo E, et al. El cultivo de
esputo para el diagnostico de la tuberculosis pulmonar:
Comparacion del método de Petroff en Lowenstein-
Jensen y la técnica de escobillon en medio de Ogawa,
modificado por Kudoh. Biomédica 1985; §: 24-5.
Orozco LC, Giraldo E, Ledn CI, et al. Disminucién del
costo del cultivo de M. tuberculosis a partir de esputo.
Biomédica 1988; 8: 71-2.

Saito H, Gordon RE, Juhlin I, et al. Cooperative
numerical analysis of rapidly growing mycobacteria.
The second report. Int J Syst Bacteriol 1977; 27: 75-85.
Bergey DH. Bergey’s manual of systematic bacteri-
ology: Based on Bergey’s manual of determinative
bacteriology. Vol. 2. Sneath PHA, Mair NS, Sharpe
ME, Hott JG, eds. Section 16. Baltimore: Williams &
Wilkins, 1989.

de Naranjo PJ, Rodriguez G, Rodriguez J, Caldas ML.
La coloracion de Ziehl-Neelsen en histopatologia.
Biomédica 1988; 8: 84-93.

Armenian HK, Lilienfeld AM. Incubation period of
disease. Epidemiol Rev 1983; §: 1-15.

https://doi.org/10.1017/50950268800001205 Published online by Cambridge University Press

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

M. chelonae outbreak 119

Sartwell PE. The distribution of incubation periods of
infectious disease. Am J Hyg 1950; 51: 310-18.
Hosmer DW, Lemeshow S. Applied logistic regression.
New York: Wiley & Sons, 1989.

Hosmer DW, Taber S, Lemeshow S. The importance of
assessing the fit of logistic regression models: a case
study. Am J Public Health 1991; 81: 1630-5.
Lemeshow S, Hosmer DW. A review of goodness of fit
statistics for use in the development of logistic re-
gression models. Am J Epidemiol 1982; 115: 92-106.
Wolinsky E. Nontuberculous mycobacteria and asso-
ciated diseases. Am Rev Respir Dis 1979; 119: 107-56.
Wallace RJ, Musser JM, Hull SI, et al. Diversity and
sources of rapidly growing mycobacteria associated
with infections following cardiac surgery. J Infect Dis
1989; 159: 708-16.

Estrada S, Diaz J, Jaramillo E, et al. Un brote por
Mycobacterium chelonae, subspecie abscessus asociado
a hiposensibilizacion en pacientes alérgicos. Act Med
Colombiana 1992; 17: 72-80.

Merlin TL, Tzamaloukas AH. Mycobacterium chelonae
peritonitis associated with continuous ambulatory per-
itoneal dialysis. Am J Clin Pathol 1989; 91: 717-20.
Clegg HW, Foster MT, Sanders WE, Baine WB.
Infection due to organisms of the Mycobacterium
Sfortuitum complex after augmentation mammoplasty:
clinical and epidemiologic features. J Infect Dis 1983;
147: 427-33.

Kuristky JN, Bullen MG, Broome CV, et al. Sternal
wound infections and endocarditis due to organisms of
the Mycobacterium fortuitum complex. Ann Intern Med
1983; 98: 938-9.


https://doi.org/10.1017/S0950268800001205

