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SUMMARY

A retrospective population-based study was conducted between January 1990 and December
1998 to investigate the incidence of Mycobacterium kansasii disease and the heterogeneity of the
isolates in a well-defined geographical area in Catalonia, Spain. A total of 136 patients were
identified. Overall incidence and incidence in AIDS patients was 1-5 (95% CI 1-2-1-8) and
1089-6 (95 % CI 689-1330) cases/100 000 persons per year respectively, which is comparable
to that reported from most of other geographical areas. Surprisingly, although 7 subtypes of
M. kansasii have been consistently reported, in the present study 91 of the 93 isolates (97-8 %)
tested for genotype were subtype I, regardless of HIV status of the patients. In conclusion,
the high rate of infection observed in the AIDS population contributes significantly to the
burden of the M. kansasii disease in our area. M. kansasii disease in our geographical area
was almost exclusively caused by subtype I regardless of HIV status.

INTRODUCTION general population, and disseminated disease is fre-
quently found [2, 6-8].

The heterogeneity of the M. kansasii group has re-
cently been demonstrated [9-12]. To date, seven sub-
types (I-VII) have been identified by PCR—restriction
fragment length polymorphism (PCR-RFLP) of the
hsp65 gene [11-14]. This heterogeneity may have
pathogenic, clinical and epidemiological implications,
as the available data have suggested [11, 12, 14].
Although a variety of subtypes have been identified in
different geographical areas in Europe [12, 14], sub-
type I seems to be the most frequent pathogenic
subtype isolated. However, little is known concern-
ing many epidemiological features such as its natural
reservoir, its transmission routes and geographical
differences.

Mycobacterium kansasii is one of the most frequent
non-tuberculous mycobacterial pathogens isolated
from clinical specimens. It has been recovered in
almost every part of the world; however, its inci-
dence varies significantly from area to area [1, 2].
Annual rates reported range from 0-5 cases/100000
in non-endemic areas to figures as high as 34-3
cases/100000 in certain parts of Central Europe
[3-5]. The advent of the acquired immunodeficiency
syndrome (AIDS) epidemic has substantially changed
the scenario of M. kansasii infections: among human
immunodeficiency virus (HIV)-infected subjects, inci-
dence has been estimated to be far higher than in the
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The aims of our study were to investigate the
incidence of M. kansasii disease and to assess its
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heterogeneity in a well-defined geographical area in
Catalonia, Spain.

METHODS
Setting

The health region ‘Costa de Ponent’ in Catalonia,
Spain, has seven hospitals serving 104 municipalities
and a population of 1153 851. The referral centre for
the area is the Hospital Universitari de Bellvitge
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(HUB), a 1000-bed teaching hospital which admits
only adult patients. Its Microbiology Department
is the referral laboratory for the identification of
mycobacteria.

Design

A retrospective, population-based study took place
between January 1990 and December 1998. Two
studies were performed (Fig. 1).
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Fig. 2. Distribution of incidence of Mycobacterium kansasii disease throughout the study period in AIDS patients (——) and

overall population (--@--).

Estimation of the incidence

All cases of M. kansasii disease, identified by review-
ing the log of positive cultures of the HUB and a sur-
vey of the hospitals of the area, were included. Mean
annual incidence was estimated using the average of
the 1991 and 1996 censuses (1134474) [15]. Because
the estimated number of HIV infections was not
available for this area, we were unable to calculate the
incidence in the whole HIV population. So incidence
in these patients refers exclusively to those with a
diagnosis of AIDS. For incidence in AIDS popu-
lation, the estimates of the mean number of living
AIDS patients per year in the health region, provided
by the Centre for Epidemiologic Study of AIDS in
Catalonia (CEESCAT), were used.

Molecular typing

This substudy was performed in 93 patients diagnosed
and treated at the referral centre (HUB). These 93
patients came from every municipality with at least
one case of M. kansasii disease. One isolate per
patient was processed for genotyping.

Definitions

HIV-1 infection was made by antibody enzyme im-
munoassay (EIA) and confirmed by Western blot.
Diagnosis of AIDS was established using the 1993
revision of the Centers for Disease Control and Pre-
vention’s surveillance case definition [16]. Cases of
M. kansasii disease were considered definite if they
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met the American Thoracic Society’s criteria for
diagnosis of disease caused by non-tuberculous
mycobacteria [17]. Probable cases were defined as at
least one positive culture sputum, respiratory symp-
toms, resolution with specific therapy and no other
concomitant infection. Disseminated disease was de-
fined as isolation of M. kansasii from sites other than
or in addition to lungs, skin, or cervical or hilar lymph
nodes [17].

Microbiological studies

The clinical specimens from non-sterile body sites
were processed following the conventional digestion-
decontamination procedure [18]. Smears were stained
by auramine-rhodamine fluorochrome. Positive slides
were confirmed by the Ziehl-Neelsen stain [19].
Samples (0-5 ml) of specimens were inoculated into
BACTEC 12B vials and onto Ldwenstein—Jensen
medium slants. Blood samples were inoculated into
BACTEC 13A vials. All isolates were identified by
conventional phenotypic methods (growth rate, pig-
mentation, and biochemical tests). In addition, DNA
AccuProbe assay was used at the time of isolation
[19]. Molecular typing was performed by PCR-RFLP
analysis of the &sp65 gene [12, 13, 20].

Statistical analysis

Qualitative comparisons were done using the y?
test or Fisher’s exact test when appropriate. Differ-
ences between quantitative variables of the three
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Fig. 3. Map of the health region ‘Costa de Ponent’, Catalonia, Spain, showing its 104 municipalities and the seven hospitals
surveyed. The box in the top right-hand corner shows the location of the health region in Catalonia. HUB, Hospital

Universitari de Bellvitge.

groups (HIV-1-positive, HIV-1-negative and HIV-
I-unknown) were evaluated by Kruskal-Wallis test. A
P value of less than 0-05 was considered statistically
significant. The statistical analysis was performed
with SPSS software (version 6.6.2, SPSS, Chicago, IL,
USA).

RESULTS

A total of 147 patients with isolates of M. kansasii
were identified during the study period (Fig. 1). Of
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these 136 (92-5 %) had evidence of disease: 49 patients
(36 %) were HIV-1-positive, 34 patients (25 %) were
HIV-1-negative and 53 patients (39 %) had no sero-
logical HIV test performed.

Incidence of M. kansasii disease

The overall incidence in the ‘Costa de Ponent’
health region was 1-5 cases/100000 persons per year
(95% CI 1-2-1-8) and 1089:6 cases/100000 AIDS
patients per year (95% CI 688:6-1330-2). The
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Table 1. PCR—RFLP (hsp65) patterns of M. kansasii
isolated after digestion with BstEII and Haelll

M. kansasii Bands (bp) Bands (bp)
subtype by BstEIL by Haelll

I 240, 210 140, 105, 80
VI 240, 135, 85 140, 105, 70

distribution of incidence throughout the study period
is shown in Figure 2: rates of M. kansasii disease
ranged from 1-2 in the 1994-1995 period to 1-8 in
the 1992-1993 period in the general population, and
from 802 in the 1998 period to 1686 in the 1992-1993
period in the AIDS population. Twenty-one of the
104 municipalities accounted for the total number of
cases of M. kansasii disease in the health region
studied. The two municipalities with the highest rates
of the disease (5-1 and 2 cases/100000 persons per
year respectively) had a mean higher population den-
sity than the rest of the health region (1323 and
20 569 inhabitants/km? respectively vs. 204, P<0-05)
(Fig. 3).

Molecular typing

Genotyping was performed in the 93 patients diag-
nosed and treated at the referral centre (HUB). These
patients came from every municipality with at least
one case of M. kansasii disease. The genotype was
type I in 91 (97-8%) of the 93 patients studied; two
patients, both HIV-infected, had type VI isolates.
PCR-RFLP (hsp65) patterns of the two subtypes of
M. kansasii isolated are shown in Table 1.

Clinical characteristics

As for clinical, radiographic and microbiological
findings, 89 (95:7%) of 93 had a definite diagnosis.
The probable cases corresponded to 4 HIV-positive
patients with respiratory symptoms, minor abnormali-
ties on chest radiograph (slight bilateral reticular
interstitial pattern), positive sputum cultures, response
to specific therapy and no other microorganisms
isolated. Of the 39 HIV-positive patients, 23 (589 %)
were intravenous drug users. The median CD4 count
was 24 cells/mm? (range, 1-220) and all but one had
a previous diagnosis of AIDS. HIV-infected patients
were younger than non-infected subjects (median
age, 32 vs. 54 years, P<0-001), had more disseminated
disease (436 vs. 4-2%, P<0-001), and less frequently
cavitation on chest radiograph (229 vs. 62-5%,
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P<0-001). The main clinical, radiographic and mi-
crobiological findings of the 93 patients evaluated are
shown in Table 2.

DISCUSSION

The incidence of Mycobacterium kansasii disease
found in our area is comparable to the figures
reported in United States [1-3] and far lower than
that observed in an endemic area in Central Europe
[4, 5]. However, there was a substantial disparity
in distribution, with clustering in urban and densely
populated areas. Indeed, a small number of munici-
palities accounted for the majority of the cases, and
others did not present a single diagnosis during
the study period. The municipalities where incidence
was highest are industrial areas with high popu-
lation densities, a finding that corroborates previous
reports suggesting an association of these factors
with clustering of M. kansasii infection [2, 4, 21]. Inci-
dence among AIDS patients was more than 700-fold
higher than in the general population. However, a
substantial decline of M. kansasii was observed
among HIV-1-infected patients in the last period of
the study, a trend that has been confirmed in another
study [22].

Interestingly, and somewhat unexpectedly, all but
two patients were infected with type I. Although type I
is the subtype that is most frequently isolated from
clinical specimens, the other subtypes, particularly II,
have also been found in humans. In fact, types I and
IT account for more than 90% of M. kansasii infec-
tions in humans [11, 12, 14]. Extrapolating from other
reports in several European countries such as Italy,
France, Germany and Switzerland, we would have
expected isolates of type II to account for at least
30 % of infections in our series [11-14]. However, our
results seem to confirm the absence of type II in our
area, as Alcaide et al. [12] reported a few years ago.
There are three possible reasons for the absence of
M. kansasii subtypes other than type I in our study.
First, there may have been differences in the micro-
biological methods used in the laboratory; neverthe-
less, the conventional and molecular techniques used
in the present study readily detect and identify the
different subtypes of M. kansasii. Secondly, there
may have been differences in the susceptibility to in-
fection of the population exposed in a certain geo-
graphical area. There is substantial evidence of an
association between M. kansasii other than type 1
and HIV-1-positive status [14, 23]. Since, a high
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Table 2. Main clinical, radiographic and microbiological findings of the 93 patients with Mycobacterium

kansasii disease*

HIV-1-negative

HIV-1-positive HIV-1-unknown

group group group
(n=24) (n=39) (n=30) P value
Age, median (range) 54 (22-78) 32 (23-52) 55 (31-64) <0-001
Males, n (%) 22 (92) 34 (87-2) 25 (83-3) 0-66
Definite cases, 1 (%) 24 (100) 35(89-7) 30 (100) 0-03
Location of infection, n (%) <0-001
Pulmonary disease only 23 (95-8) 22 (56-4) 30 (100)
Disseminated disease 1(4-2) 17 (43-6) 0
Radiographic findings, n (%) <0-001
Cavitation 15 (62-5) 8 (22-9) 20 (66°6)
Reticular/interstitial pattern 2 (8°3) 8 (22°9) 0
Hilar adenopathy 1(42) 7 (20) 0
Microbiological findings, n (%)
Genotype | 24 (100) 37 (94-8) 30 (100) 0-24
Positive blood culture} 0 8 (33-3) 0 —
Positive acid-fast smear of sputum§ 13 (56-5) 18 (54-5) 14 (46:6) 0-85

* Percentages based on number of patients for whom data were available.
+ Number (percentage) of patients with pulmonary disease (HIV-1-negative group 24, HIV-1-positive group 35 and HIV-

l-unknown 30).

1 Statistical comparison was not conducted because only 1 HIV-negative patient had had a blood culture.
§ Number (percentage) of patients with positive sputum cultures.

proportion of patients (42%) in our study were
infected with HIV-1, some infections with other sub-
types should have been found, as has recently been
reported [14]. Thirdly, the disparity in the geographi-
cal distribution of subtypes observed may reflect the
existence of different ecosystems for these micro-
organisms [14]. This explanation seems to be the most
plausible hypothesis. Therefore, the M. kansasii
disease in our geographical area must be due to
the existence of only one type (subtype I) in the
environment.

As for the clinical picture, our findings are similar
to those reported elsewhere in the literature. Chronic,
progressive and cavitary lung disease, closely resem-
bling tuberculosis, is the most frequent clinical pres-
entation of M. kansasii disease in non-HIV subjects
[2, 6, 24-27], and extrapulmonary disease is uncom-
mon in the absence of a concurrent immunosup-
pression [26]. In HIV-1-infected patients, M. kansasii
disease appears in the context of advanced immuno-
suppression and frequently involves extrapulmonary
sites [28-32].

Although genotyping was not performed in the
total isolates recovered, we do not think that this is a
significant limitation in the present study. The results
obtained from the molecular typing of the 93 isolates
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available are representative of the whole geographical
area investigated. In fact, the genotype was assessed in
at least one patient from each municipality with cases
of M. kansasii.

In summary, the incidence of M. kansasii disease in
our geographical area is comparable to that observed
in most regions reported. The distribution of the cases
was heterogeneous, with clustering in urban and
densely populated areas. The rate of infection among
AIDS patients was far higher than the incidence
observed in the general population. Interestingly,
M. kansasii disease in our geographical area was
almost exclusively caused by subtype I, regardless of
HIV status.

ACKNOWLEDGEMENTS

The authors thank Dr I. Garcia (H. Creu Roja de
L’Hospitalet), Dr J. Garcia (H. Residéncia Sant
Camil), Dr A Vilamala (H. Comarcal Alt Penedes),
Dr M. Javaloyas (H. Sant Lloreng), Dr Chamorro
(H. Comarcal de Igualada) and Dr A. Gasos (H. Sant
Joan de Déu de Martorell) for providing data on
M. kansasii infection in their institutions. Thanks are
also due to A. Romaguera of the Centre d’Estudis


https://doi.org/10.1017/S095026880300150X

Incidence and molecular typing of Mycobacterium kansasii

Epidemiologics de la SIDA de Catalunya (CEESCAT)
for providing data on the number of living AIDS
patients by year and cross-referencing patients with
the AIDS Registry.

This study was partially supported by the Fondo de
Investigaciones de la Seguridad Social (FIS 96/0673),
SEIMC-BAYER/1995 and Fundacio6 Pii Sunyer 1999
grants.

REFERENCES

1.

10.

11.

12.

. Kaustova J, Chmelik M,

Bittner MJ, Horowitz EA, Safranek TJ, Preheim LC.
Emergence of Mycobacterium kansasii as the leading
mycobacterial pathogen isolated over a 20-year period
at a midwestern Veterans Affairs hospital. Clin Infect
Dis 1996; 22: 1109-1110.

. Bloch KC, Zwerling L, Pletcher MJ, et al. Incidence

and clinical implications of isolation of Mycobacterium
kansasii: results of a 5-year, population-based study.
Ann Intern Med 1998 ; 129: 698-704.

. Good RC, Snider Jr DE. Isolation of nontuberculous

mycobacteria in the United States, 1980. J Infect Dis
1982; 146: 829-833.

. Chobot S, Malis J, Sebakova H, et al. Endemic incidence

of infections caused by Mycobacterium kansasii in the
Karvina district in 1968—1995. Cent Eur J Public Health
1997;5: 164-173.

Ettlova D, Hudec V,
Nazarova H, Richtrova S. Disease due to Mycobac-
terium kansasii in the Czech Republic: 1984-1989.
Tuberc Lung Dis 1995; 76: 205-209.

. Witzig RS, Fazal BA, Mera RM, et al. Clinical

manifestations and implications of coinfection with
Mycobacterium kansasii and human immunodeficiency
virus type 1. Clin Infect Dis 1995; 21: 77-85.

. Valainis GT, Cardona LM, Greer DL. The spectrum of

Mycobacterium kansasii disease associated with HIV-1
infected patients. J Acquir Immune Defic Syndr 1991;
4: 516-520.

. Sherer R, Sable R, Sonnenberg M, et al. Disseminated

infection with Mycobacterium kansasii in the acquired
immunodeficiency syndrome. Ann Intern Med 1986;
105: 710-712.

. Lebrun L, Espinasse F, Poveda JD, Vincent-Levy-

Frebault V. Evaluation of nonradioactive DNA probes
for identification of mycobacteria. J Clin Microbiol
1992; 30: 2476-2478.

Ross BC, Jackson K, Yang M, Sievers A, Dwyer B.
Identification of a genetically distinct subspecies of
Mycobacterium kansasii. J Clin Microbiol 1992; 30:
2930-2933.

Picardeau M, Prod’Hom G, Raskine L, LePennec MP,
Vincent V. Genotypic characterization of five subspecies
of Mycobacterium kansasii. J Clin Microbiol 1997; 35:
25-32.

Alcaide F, Richter I, Bernasconi C, et al. Hetero-
geneity and clonality among isolates of Mycobacterium

https://doi.org/10.1017/5095026880300150X Published online by Cambridge University Press

13.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

431

kansasii: implications for epidemiological and patho-
genicity studies. J Clin Microbiol 1997; 35: 1959-
1964.

Richter E, Niemann S, Riish-Gerdes S, Hoffner S.
Identification of Mycobacterium kansasii by using a
DNA probe (AccuProbe) and molecular techniques.
J Clin Microbiol 1999; 37: 964-970.

. Taillard C, Greub G, Weber R, et al. Clinical im-

plications of Mycobacterium kansasii species hetero-
geneity : Swiss national survey. J Clin Microbiol 2003;
41: 1240-1244.

Institut d’Estadistica de Catalunya. Estadistica de
poblacio 1996. Generalitat de Catalunya. Barcelona,
1997: Vol. 1, pp. 3-98.

Centers for Disease Control. 1993 revised classification
system for HIV infection and expanded surveillance
case definition for AIDS among adolescents and adults.
MMWR 1992; 41: 1-19.

American Thoracic Society. Medical section of the
American Lung Association. Diagnosis and treatment
of disease caused by nontuberculous mycobacteria.
Am J Respir Crit Care Med 1997; 156: S1-S25.

. Gullans Sr CR. Digestion-decontamination procedures.

In: Isenberg HD, ed. Clinical microbiology procedures
handbook. Washington, DC: ASM Press, 1992:
3.4.1-3.4.14.

Nolte FS, Metchock B. Mycobacterium. In: Murray
PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH,
eds. Manual of clinical microbiology, 6th ed.
Washington, DC: ASM Press, 1995: 400-437.

Telenti A, Marchesi M, Balz M, Bally F, Bottger EC,
Bodmer T. Rapid identification of mycobacteria to
the species level by polymerase chain reaction and re-
striction enzyme analysis. J Clin Microbiol 1993; 31:
175-178.

Ahn CH, Lowell JR, Onstad GD, Shuford EH, Hurst
GA. A demographic study of disease due to Myco-
bacterium kansasii or M. intracellulare-avium in Texas.
Chest 1979; 75: 120-125.

Santin M, Alcaide F. Mycobacterium kansasii disease
among patients infected with human immunodeficiency
virus type 1: improved prognosis in the era of highly
active antiretroviral therapy. Int J Tuberc Lung Dis
2003; 7: 673-677.

Tortoli E, Simonetti MT, Lacchini C, Penati V, Urbano
P. Tentative evidence of AIDS-associated biotype of
Mycobacterium kansasii. J Clin Microbiol 1994; 32:
1779-1782.

Evans SA, Colville A, Evans AJ, Crisp AJ, Johnston
ID. Pulmonary Mycobacterium kansasii infection: com-
parison of the clinical features, treatment and out-
come with pulmonary tuberculosis. Thorax 1996; 51:
1248-1252.

Evans AJ, Crisp AJ, Hubbard RB, Colville A,
Evans SA, Johnston ID. Pulmonary Mycobacterium
kansasii infection: comparison of the radiological ap-
pearances with pulmonary tuberculosis. Thorax 1996;
51:1243-1247.

Lillo M, Orengo S, Cernoch P, Harris RL. Pulmonary
and disseminated infection due to Mycobacterium


https://doi.org/10.1017/S095026880300150X

432

27.

28.

29.

M. Santin and others

kansasii: a decade of experience. Rev Infect Dis 1990;
12: 760-767.

Echevarria MP, Martin G, Pérez J, Urkijo JC.
Pulmonary disease by Mycobacterium kansasii. Presen-
tation of 27 cases. Enferm Infecc Microbiol Clin 1994;
12: 280-284.

Bamberger DM, Driks MR, Gupta MR, et al. Myco-
bacterium kansasii among patients infected with human
immunodeficiency virus in Kansas City. Clin Infect Dis
1994; 18: 395-400.

Levine B, Chaisson RE. Mycobacterium kansasii: a
cause of treatable pulmonary disease associated with

https://doi.org/10.1017/5095026880300150X Published online by Cambridge University Press

30.

31

32.

advanced human immunodeficiency virus (HIV) infec-
tion. Ann Intern Med 1991 ; 114: 861-868.

Campo RE, Campo CE. Mycobacterium kansasii
disease in patients infected with human immuno-
deficiency virus. Clin Infect Dis 1997; 24: 1233-1238.
Pintado V, Gémez-Mampaso E, Martin-Davila P, et al.
Mycobacterium kansasii infection in patients infected
with the human immunodeficiency virus. Eur J Clin
Microbiol Infect Dis 1999; 18: 582-586.

Capdevila O, Zurita A, Domingo E, et al. Multiple cra-
nial osteolytic lesions due to Mycobacterium kansasiiin a
patient with AIDS. Scand J Infect Dis 1998 ; 30: 305-306.


https://doi.org/10.1017/S095026880300150X

