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Between October 2012 and August 2014, several Swiss 
patients developed severe soft tissue infections due to 
rapidly growing mycobacteria following cosmetic sur-
gery in the Dominican Republic, Ecuador and Mexico. 
Infections were caused by Mycobacterium absces-

sus (n=5), Mycobacterium sp. JAN1 (n=1) and M. con-

ceptionense (n=1). Similar cases may have remained 
unrecognised due to a lack of notification require-
ments. Microbiological work-up of medical tourists 
with infections following cosmetic surgery should 
include rapidly growing mycobacteria. 

Between October 2012 and August 2014, the Swiss 
National Reference Centre for Mycobacteria identified 
a series of severe healthcare-associated soft-tissue 
infections caused by rapidly growing mycobacteria 
(RGM) in seven female Swiss citizens who had under-
gone cosmetic surgery in the Dominican Republic, 
Ecuador and Mexico. Here we report the clinical pres-
entation and microbiological findings and discuss pos-
sible implications for medical tourists and healthcare 
providers.

Case series
Between October 2012 and August 2014, seven previ-
ously healthy female patients sought medical advice 
at different hospitals in the German-, French- and 
Italian-speaking parts of Switzerland due to severe 
healthcare-associated infections following cosmetic 
surgery. All patients were Swiss citizens of Latin 
American descent between 19 and 52 years of age. The 
patients were not related to each other and there was 
no history of contact between them. All patients had 
recently undergone plastic surgery as medical tourists 
in the Dominican Republic (five patients), Ecuador (one 
patient) and Mexico (one patient). Surgical procedures 
performed were abdominal liposuction (two patients), 

breast augmentation (two patients) and breast reduc-
tion with or without simultaneous abdominoplasty 
(three patients). The patients developed post-surgical 
wound infections with symptoms ranging from local 
inflammation to painful subcutaneous and severe deep 
tissue abscesses that failed to respond to initial antibi-
otic chemotherapy.

Microbiological investigations
Microbiological cultures and 16S rRNA gene analyses 
performed on tissue biopsies or drainage fluid from 
the infected sites repeatedly identified RGM as the 
infectious agent, namely Mycobacterium abscessus 
subsp. abscessus (four patients), M. abscessus subsp. 
massiliense (one patient), Mycobacterium sp. JAN1 
(closely related to M. abscessus, one patient) and M. 

conceptionense (M. fortuitum group, one patient) [1,2]. 
Drug susceptibility testing was performed according to 
standard procedures [3]. Minimal inhibitory concentra-
tions (MICs) were as follows: amikacin 0.5–8.0 mg/L; 
clarithromycin <0.5 mg/L for M. abscessus subsp. 
massiliense, Mycobacterium sp. JAN1, and M. con-

ceptionense, inducible resistance due to a functional 
Erm(41) methylase for three of the four M. abscessus 
subsp. abscessus isolates [4]; linezolid 1.0–16.0 mg/L; 
moxifloxacin 2.0–8.0 mg/L for M. abscessus spp. and 
Mycobacterium sp. JAN1, and 0.125 mg/L for M. concep-

tionense; doxycycline 64–>256 mg/L for M. abscessus 
spp. and Mycobacterium sp. JAN1, and <0.5 mg/L for M. 

conceptionense; tigecycline 0.5–8.0 mg/L.

Treatment
All infections required surgical revision in combination 
with multidrug antibiotic chemotherapy, and removal 
of breast implants in two patients. As only mycobac-
terial cultures isolated in different laboratories were 
referred to us and medical records were not available, 
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further details on administered antimicrobials and on 
outcome could not be obtained for six patients. One 
patient (Figures 1 and 2), for whom complete follow-up 
information was available, was treated with a combi-
nation of amikacin, linezolid and moxifloxacin follow-
ing surgical resection and debridement. Macrolides 
were not administered because of an inducible resist-
ance phenotype. Due to serious side effects, amikacin 
and linezolid were stopped after four and five weeks, 
respectively. Moxifloxacin was given for an additional 
week but was stopped thereafter, because of the risk 
of high-level resistance when given as monother-
apy. Ten months later, the patient still had transitory 
nodular skin lesions. Histopathological analyses of 
three lesions showed granulomatous inflammation. 
However, microbiological cultures and PCR from corre-
sponding specimens remained negative.

Transmission history
In order to identify possible transmission links between 
the four patients with confirmed M. abscessus subsp. 
abscessus infection, molecular typing was performed 
using both randomly amplified polymorphic DNA 
(RAPD) PCR and multilocus sequence typing (based 
on partial sequences of the argH, cya, glpK, gnd, 
murC, pta, and purH genes) [5,6]. A clonal relationship 
between the four M. abscessus subsp. abscessus iso-
lates was excluded. In addition, available information 
did not indicate an association of the infections with 
one particular clinic. Several sources can be consid-
ered that may have been responsible for the infections 
such as contaminated rinsing fluids, gentian violet for 
marking skin incisions, injectable medications, anti-
septic solutions, unsterile surgical instruments or poor 
wound aftercare, e.g. by using contaminated tap water 
to irrigate postoperative wounds [7-10]. The Swiss 
health authorities have been informed in order to con-
duct further epidemiological investigations and to con-
tact the health authorities in the affected countries.

Background
Similar to other RGM, M. abscessus can be isolated 
from a wide variety of environmental sources includ-
ing water and soil [11,12]. M. abscessus is considered 

an emerging pathogen causing severe infections in 
patients suffering from chronic pulmonary diseases, 
e.g. bronchiectasis and cystic fibrosis [13]. It has 
also been associated with infections following cos-
metic procedures, e.g. tattooing [14], and with surgi-
cal wound infections, post-injection abscesses and 
healthcare-related outbreaks [15,16]. Antibiotic ther-
apy of M. abscessus infections is challenging due to 
the organism’s natural resistance to most clinically 
available antibiotics [17-19]. Studies on clinical out-
come with respect to specific therapeutic regimens are 
scarce and mainly focus on pulmonary disease [20,21]. 
Antimicrobial chemotherapy of M. abscessus infections 
is guided by in vitro drug susceptibility testing results 
and should include a macrolide, e.g. clarithromycin or 
azithromycin, and an aminoglycoside, preferably ami-
kacin [3,13,19]. Some M. abscessus isolates show an 
inducible macrolide resistance phenotype conferred 
by a ribosomal methylase, Erm(41), and the clinical 
efficacy of macrolides against such strains remains 
unclear [4]. Acquired high-level resistance to mac-
rolides (MICs>256 mg/L), however, is due to mutations 
in the 23S ribosomal RNA gene [22-24]. For extensive 
extrapulmonary disease, administration of additional 
compounds, e.g. moxifloxacin, linezolid and/or tigecy-
cline is recommended [13,15,17,19]. Surgical revision of 
the infected tissues is often necessary to reduce the 
bacterial load at the site of infection.

Other ubiquitous RGM species like M. conceptionense, 
a member of the M. fortuitum group, have also been 
reported to cause infections following medical or cos-
metic procedures [15,25-27]. Treatment is generally 
more effective than against M. abscessus infections 
due to the less pronounced innate antibiotic resist-
ance [28]. Thus, fluoroquinolones show comparably 
low MICs against species in the M. fortuitum group and 

Figure 1

Purulent lesions following abdominoplasty at a medical 
centre in Ecuador, caused by Mycobacterium abscessus 
subsp. abscessus, Switzerland, October 2013

Figure 2

Abdominal computed tomography scan of a patient 
following abdominoplasty at a medical centre in Ecuador 
showing multifocal subcutaneous abscesses of the anterior 
abdominal wall, Switzerland, October 2013
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doxycycline, a tetracycline antibiotic, is effective in 
vitro against about 50% of M. fortuitum group isolates 
[13,17].

Discussion
Previous studies described serious post-surgical com-
plications due to M. abscessus infections following cos-
metic surgery among 20 American ‘lipotourists’ in the 
Dominican Republic between 2003 and 2004 [29-31]. 
Part of the infections were caused by identical strains 
following surgical procedures performed at the same 
clinic, which led to an on-site investigation by national 
public health authorities. However, the cause for this 
outbreak has not been reported. A literature search 
did not reveal any reports on similar infections related 
to medical tourism to the Dominican Republic or other 
Latin American countries during the following years 
with the exception of a large M. abscessus outbreak 
affecting 311 patients who underwent various surgi-
cal procedures including mammoplasty and liposuc-
tion in Belém (Brazil) between February 2004 and June 
2005 [32]. A recent warning published by Schnabel 
et al. after 16 female United States residents under-
went plastic surgery at eight clinics in the Dominican 
Republic between March 2013 and April 2014 [33] as 
well as our case series indicate that the problem is 
either unresolved or that a new source of RGM infec-
tions has emerged. Our observations highlight that 
cases are not restricted to the Dominican Republic and 
that patients residing outside the Americas are also 
affected.

Since RGM infections do not require compulsory report-
ing to public health authorities, the number of unre-
ported cases may be considerable. We recommend that 
microbiological work-up of medical tourists with infec-
tions following cosmetic surgery should always include 
RGM. Furthermore, attending physicians should seek 
expert advice to timely prescribe antibiotic ther-
apy and to prevent the emergence of drug-resistant 
subpopulations.

Acknowledgements

We wish to thank the technicians at the Institute of Medical 
Microbiology for their expert technical assistance.

Conflict of interest

None declared.

Authors’ contributions

Microbiological investigations (FPM, GVB, ECB, AS), geno-
typing (CC, FPM, GVB), patient care (AVB, AW), Figures 1 and 
2 (AVB, AW). The manuscript was prepared by FPM, AVB, 
GVB, ECB and AS.

References

1. Adekambi T, Stein A, Carvajal J, Raoult D, Drancourt M. 
Description of Mycobacterium conceptionense sp. nov., 
a Mycobacterium fortuitum group organism isolated 
from a posttraumatic osteitis inflammation. J Clin 
Microbiol. 2006;44(4):1268-73. http://dx.doi.org/10.1128/
JCM.44.4.1268-1273.2006

2. Whipps CM, Butler WR, Pourahmad F, Watral VG, Kent ML. 
Molecular systematics support the revival of Mycobacterium 
salmoniphilum (ex Ross 1960) sp. nov., nom. rev., a species 
closely related to Mycobacterium chelonae. Int J Syst Evol 
Microbiol. 2007;57(Pt 11):2525-31. http://dx.doi.org/10.1099/
ijs.0.64841-0

3. Clinical and Laboratory Standards Institute (CLSI). 
Susceptibility testing of Mycobacteria, Nocardiae, and Other 
Aerobic Actinomycetes; Approved Standard-Second Edition. 
CLSI document M24-A2. Wayne: CLSI; 2011.

4. Nash KA, Brown-Elliott BA, Wallace RJ Jr. A novel gene, erm(41), 
confers inducible macrolide resistance to clinical isolates of 
Mycobacterium abscessus but is absent from Mycobacterium 
chelonae. Antimicrob Agents Chemother. 2009;53(4):1367-76. 
http://dx.doi.org/10.1128/AAC.01275-08

5. Macheras E, Konjek J, Roux AL, Thiberge JM, Bastian S, 
Leão SC, et al. Multilocus sequence typing scheme for 
the Mycobacterium abscessus complex. Res Microbiol. 
2014;165(2):82-90. http://dx.doi.org/10.1016/j.
resmic.2013.12.003

6. Zhang Y, Rajagopalan M, Brown BA, Wallace RJ Jr. Randomly 
amplified polymorphic DNA PCR for comparison of 
Mycobacterium abscessus strains from nosocomial outbreaks. 
J Clin Microbiol. 1997;35(12):3132-9.

7. De Groote MA, Huitt G. Infections due to rapidly growing 
mycobacteria. Clin Infect Dis. 2006;42(12):1756-63. http://
dx.doi.org/10.1086/504381

8. Foz A, Roy C, Jurado J, Arteaga E, Ruiz JM, Moragas A. 
Mycobacterium chelonei iatrogenic infections. J Clin Microbiol. 
1978;7(3):319-21.

9. Safranek TJ, Jarvis WR, Carson LA, Cusick LB, Bland LA, 
Swenson JM, et al. Mycobacterium chelonae wound infections 
after plastic surgery employing contaminated gentian violet 
skin-marking solution. N Engl J Med. 1987;317(4):197-201. 
http://dx.doi.org/10.1056/NEJM198707233170403

10. Villanueva A, Calderon RV, Vargas BA, Ruiz F, Aguero S, Zhang 
Y, et al. Report on an outbreak of postinjection abscesses due 
to Mycobacterium abscessus, including management with 
surgery and clarithromycin therapy and comparison of strains 
by random amplified polymorphic DNA polymerase chain 
reaction. Clin Infect Dis. 1997;24(6):1147-53. http://dx.doi.
org/10.1086/513656

11. Thomson R, Tolson C, Sidjabat H, Huygens F, Hargreaves M. 
Mycobacterium abscessus isolated from municipal water 
- a potential source of human infection. BMC Infect Dis. 
2013;13:241. http://dx.doi.org/10.1186/1471-2334-13-241

12. Covert TC, Rodgers MR, Reyes AL, Stelma GN Jr. Occurrence of 
nontuberculous mycobacteria in environmental samples. Appl 
Environ Microbiol. 1999;65(6):2492-6.

13. Griffith DE, Aksamit T, Brown-Elliott BA, Catanzaro A, Daley 
C, Gordin F, et al. An official ATS/IDSA statement: diagnosis, 
treatment, and prevention of nontuberculous mycobacterial 
diseases. Am J Respir Crit Care Med. 2007;175(4):367-416. 
http://dx.doi.org/10.1164/rccm.200604-571ST

14. Bechara C, Macheras E, Heym B, Pages A, Auffret N. 
Mycobacterium abscessus skin infection after tattooing: 
first case report and review of the literature. Dermatology. 
2010;221(1):1-4. http://dx.doi.org/10.1159/000313974

15. Wallace RJ Jr., Swenson JM, Silcox VA, Good RC, Tschen 
JA, Stone MS. Spectrum of disease due to rapidly growing 
mycobacteria. Rev Infect Dis. 1983;5(4):657-79. http://dx.doi.
org/10.1093/clinids/5.4.657

16. Villanueva A, Calderon RV, Vargas BA, Ruiz F, Aguero S, Zhang 
Y, et al. Report on an outbreak of postinjection abscesses due 
to Mycobacterium abscessus, including management with 
surgery and clarithromycin therapy and comparison of strains 
by random amplified polymorphic DNA polymerase chain 
reaction. Clin Infect Dis. 1997;24(6):1147-53. http://dx.doi.
org/10.1086/513656

17. Brown-Elliott BA, Wallace RJ Jr. Clinical and taxonomic status of 
pathogenic nonpigmented or late-pigmenting rapidly growing 
mycobacteria. Clin Microbiol Rev. 2002;15(4):716-46. http://
dx.doi.org/10.1128/CMR.15.4.716-746.2002

18. Nessar R, Cambau E, Reyrat JM, Murray A, Gicquel B. 
Mycobacterium abscessus: a new antibiotic nightmare. J 
Antimicrob Chemother. 2012;67(4):810-8. http://dx.doi.
org/10.1093/jac/dkr578



4 www.eurosurveillance.org

19. Brown-Elliott BA, Nash KA, Wallace RJ Jr. Antimicrobial 
susceptibility testing, drug resistance mechanisms, and 
therapy of infections with nontuberculous mycobacteria. Clin 
Microbiol Rev. 2012;25(3):545-82. http://dx.doi.org/10.1128/
CMR.05030-11

20. Jarand J, Levin A, Zhang L, Huitt G, Mitchell JD, Daley CL. 
Clinical and microbiologic outcomes in patients receiving 
treatment for Mycobacterium abscessus pulmonary disease. 
Clin Infect Dis. 2011;52(5):565-71. http://dx.doi.org/10.1093/
cid/ciq237

21. Jeon K, Kwon OJ, Lee NY, Kim BJ, Kook YH, Lee SH, et al. 
Antibiotic treatment of Mycobacterium abscessus lung disease: 
a retrospective analysis of 65 patients. Am J Respir Crit 
Care Med. 2009;180(9):896-902. http://dx.doi.org/10.1164/
rccm.200905-0704OC

22. Maurer FP, Ruegger V, Ritter C, Bloemberg GV, Böttger EC. 
Acquisition of clarithromycin resistance mutations in the 23S 
rRNA gene of Mycobacterium abscessus in the presence of 
inducible erm(41). J Antimicrob Chemother. 2012;67(11):2606-
11. http://dx.doi.org/10.1093/jac/dks279

23. Wallace RJ Jr., Meier A, Brown BA, Zhang Y, Sander P, Onyi 
GO, et al. Genetic basis for clarithromycin resistance among 
isolates of Mycobacterium chelonae and Mycobacterium 
abscessus. Antimicrob Agents Chemother. 1996;40(7):1676-81.

24. Böttger EC. Transmission of M. abscessus in patients with 
cystic fibrosis. Lancet. 2013;382(9891):503-4. http://dx.doi.
org/10.1016/S0140-6736(13)61708-0

25. Thibeaut S, Levy PY, Pelletier ML, Drancourt M. Mycobacterium 
conceptionense infection after breast implant surgery, France. 
Emerg Infect Dis. 2010;16(7):1180-1. http://dx.doi.org/10.3201/
eid1607.090771

26. Sampaio JL, Chimara E, Ferrazoli L, da Silva Telles MA, Del 
Guercio VM, Jericó ZV, et al. Application of four molecular 
typing methods for analysis of Mycobacterium fortuitum 
group strains causing post-mammaplasty infections. 
Clin Microbiol Infect. 2006;12(2):142-9. http://dx.doi.
org/10.1111/j.1469-0691.2005.01312.x

27. Winthrop KL, Abrams M, Yakrus M, Schwartz I, Ely J, 
Gillies D, et al. An outbreak of mycobacterial furunculosis 
associated with footbaths at a nail salon. N Engl J 
Med. 2002;346(18):1366-71. http://dx.doi.org/10.1056/
NEJMoa012643

28. Wallace RJ Jr., Swenson JM, Silcox VA, Bullen MG. Treatment 
of nonpulmonary infections due to Mycobacterium fortuitum 
and Mycobacterium chelonei on the basis of in vitro 
susceptibilities. J Infect Dis. 1985;152(3):500-14. http://dx.doi.
org/10.1093/infdis/152.3.500

29. Furuya EY, Paez A, Srinivasan A, Cooksey R, Augenbraun 
M, Baron M, et al. Outbreak of Mycobacterium abscessus 
wound infections among “lipotourists” from the United 
States who underwent abdominoplasty in the Dominican 
Republic. Clin Infect Dis. 2008;46(8):1181-8. http://dx.doi.
org/10.1086/529191

30. Centers for Disease Control and Prevention. Nontuberculous 
mycobacterial infections after cosmetic surgery--Santo 
Domingo, Dominican Republic, 2003-2004. MMWR Morb Mortal 
Wkly Rep. 2004;53(23):509.

31. Newman MI, Camberos AE, Ascherman J. Mycobacteria 
abscessus outbreak in US patients linked to offshore 
surgicenter. Ann Plast Surg. 2005;55(1):107-10; discussion 10. 
http://dx.doi.org/10.1097/01.sap.0000168030.87804.93

32. Viana-Niero C, Lima KV, Lopes ML, Rabello MC, Marsola 
LR, Brilhante VC, et al. Molecular characterization of 
Mycobacterium massiliense and Mycobacterium bolletii 
in isolates collected from outbreaks of infections after 
laparoscopic surgeries and cosmetic procedures. J Clin 
Microbiol. 2008;46(3):850-5. http://dx.doi.org/10.1128/
JCM.02052-07

33. Schnabel D, Gaines J, Nguyen DB, Esposito DH, Ridpath 
A, Yacisin K, et al. Notes from the field: rapidly growing 
nontuberculous Mycobacterium wound infections among 
medical tourists undergoing cosmetic surgeries in the 
Dominican Republic--multiple states, March 2013-February 
2014. MMWR Morb Mortal Wkly Rep. 2014;63(9):201-2.


