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Pulmonary Mycobacterium kansasii infection:
comparison of the clinical features, treatment
and outcome with pulmonary tuberculosis

S A Evans, A Colville, A J Evans, A J Crisp, I D A Johnston

Abstract
Background - In the United Kingdom
Mycobacterium kansasii is the most com-
mon pulmonary non-tuberculous myco-
bacteria to cause disease in the non-HIV
positive population.
Methods - The clinical features, treat-
ment, and outcome of 47 patients (13
women) of mean (SD) age 58 (17) years
with culture positive pulmonary M kan-
sasii infection were compared with those
of 87 patients (23 women) of mean (SD)
age 57 (16) years with culture positive pul-
monaryM tuberculosis infection by review
of their clinical and laboratory records.
Each patient withM kansasii infection was
matched for age, sex, race and, where
possible, year of diagnosis with two
patients with M tuberculosis infection.
Results - All those with M kansasii in-
fection were of white race. Haemoptysis
was more common in patients infected
with M kansasii but they were less likely
to present as a result ofan incidental chest
radiograph or symptoms other than those
due to mycobacterial infection. Patients
with M kansasii were also less likely to
have a history of diabetes, but the fre-
quency of previous chest disease and
tuberculosis was similar. An alcohol intake
of> 14 units/week was less frequent in those
with M kansasii, but there were no sig-
nificant differences in drug history, past
and present smoking habit, occupational
exposures, social class, or marital status.
Patients withM kansasii received a longer
total course of antimycobacterial therapy
and, in particular, extended treatment
with ethambutol and rifampicin was given.
There was no significant difference in out-
come between pulmonary M kansasii or
M tuberculosis infection.
Conclusions - There are group differences
between the clinical features of the two
infections but, with the possible exception
of diabetes and alcohol intake, these fea-
tures are unlikely to be diagnostically help-
ful. Treatment ofM kansasii infection with
ethambutol, isoniazid, and rifampicin in
these patients was as effective as standard
regimens given to patients infected with
M tuberculosis.
(Thorax 1996;51:1248-1252)
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Mycobacterium kansasii is the most common
cause of pulmonary non-tuberculous myco-
bacterial infection in the non-HIV population
of the United Kingdom with 40-65 isolations
(pulmonary and non-pulmonary) annually.'
Isolation rates forM kansasii appear to be stable
in the UK, perhaps reflecting its environmental
source. M kansasii has frequently been isolated
from tap water and is thought to be acquired
from the environment rather than from case to

2-6
case transmission.

Unlike Mycobacterium tuberculosis, M kansasii
both infects and colonises the respiratory tract.
Criteria for pulmonary infection include isol-
ation (preferably multiple) with clinical and
radiological findings compatible with myco-
bacterial disease.78 Infection with M kansasii
has therapeutic implications as the organism
shows in vitro resistance to pyrazinamide and
often isoniazid. Drug regimens that include
rifampicin and ethambutol are recommended8 9
and, when treated appropriately, outcome is
good.'0"'3 However, the recent British Thoracic
Society trial of treatment for nine months with
rifampicin and ethambutol alone reported a
relapse rate of 9% over a follow up period of
five years.'3

It has been suggested previously that there
are differences in the presentation ofpulmonary
infection with non-tuberculous mycobacteria
and M tuberculosis8' 4 but no systematic study
has been published. Such differences, if pres-
ent, would not only be of scientific interest,
but would also be of potential clinical value.'5
Clinical suspicion ofM kansasii infection might
allow ethambutol and rifampicin to be included
in the initial drug regimen while awaiting cul-
ture results. Differentiating the two infections
on clinical grounds might also have im-
plications for contact tracing.
We have therefore performed a comparison

of the clinical features, treatment, and outcome
of pulmonary M kansasii and M tuberculosis
infections diagnosed in Nottingham.

Methods
All mycobacterial culture for the Nottingham
area is undertaken in the Nottingham Public
Health Laboratory using standard methods.'6
Sputum smears stained with auramine are ex-
amined by fluorescent microscopy and the pres-
ence of acid fast organisms confirmed with
Ziehl-Neelsen stain. Lowenstein-Jensen slopes
are incubated for 12 weeks. All mycobacterial
isolates are referred to the Public Health Labor-
atory Service Mycobacterial Reference Unit at
Cardiff for identification and sensitivity testing.
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Table 1 Symptoms at presentation in patients infected
with Mycobactenium kansasii and Mycobacterium
tuberculosis

Mycobacterium Mycobacterium
kansasii tuberculosis
(n = 47) (n = 87)

Chest pain 16 (34) 25 (29)
Breathlessness 24 (51) 52 (60)
Cough 43 (91) 78 (90)
Sputum 40 (85) 74 (85)
Haemoptysis 15 (32)* 11 (13)*
Weight loss 25 (53) 54 (62)
Sweats/fevers 8 (17) 20 (23)

Values in parentheses are percentages. *p <0.02.

All respiratory isolations of M kansasii be-
tween 1979 and 1990 were identified from
laboratory records (n=50). Case notes were

available for 49 patients. Any patient with isol-
ations of M kansasii but no radiographic evi-
dence of mycobacterial disease was excluded
from the study (n = 1), as were any patients
known to be HIV positive (n= 1). The 1980
Office of Population Census and Surveys clas-
sification of occupations was used to define
social class.'7

Patients from whom respiratory isolates of
M tuberculosis were obtained over the same

period were identified from laboratory records.
Each patient infected with M kansasii was

matched with two patients with M tuberculosis
infection for age, sex, race and, if possible, year
of diagnosis. Of 100 patients identified by these
means, records were available for 87. Race
was initially taken from the family name and
subsequently reviewed on receipt of the case

notes. A questionnaire on clinical features,
treatment, and outcome was completed from
the case notes by a single investigator, ad-
ditional information being obtained from labor-
atory records.
The EpiInfo surveillance package was used

for statistical analysis.'8 The clinical features of
the two groups were compared using x2 tests
(with Yates' correction where appropriate) and
Fisher's exact probability test. The level of
statistical significance was taken as <0.05.

Results
The mean age of the patients with M kansasii
infection was 58 (range 26-87) years and 13
of the 47 were women. The mean age of those
infected with M tuberculosis was 57 (range 26-
88) years with 23 of the 87 being women. All
patients with isolates ofM kansasii were white
and therefore were matched with white patients
infected with M tuberculosis.
The presenting symptoms of the two groups

showed no significant differences, with the ex-

ception of haemoptysis which was more com-
mon in those with pulmonary M kansasii
infection (table 1). M kansasii was less likely
to present as a result of an incidental chest
radiograph (0 versus 7, p <0.05) or because of
symptoms other than those of mycobacterial
infection (1 versus 11, p <0.05).

Marital status, past and present smoking,
and social class were not significantly different
between the two groups, though data collection
for social class was incomplete due to poor

Table 2 Past and present medical problems in the two
groups ofpatients

Mycobacterium Mycobacteriumn
kansasii tuberculosis
(n = 47) (n = 87)

Any lung disease 27 (57) 38 (44)
Previous tuberculosis 9 (19) 15 (17)
Asthma 5 (11)* 1 (1)*
COPD 9 (19) 15 (17)
Diabetes 0 (0)* 9 (10)*
Malignancy 4 (9) 6 (7)
Cardiac disease 14 (30) 19 (22)
GI peptic 8 (17) 19 (22)
GI other 6 (13) 5 (6)
Past alcohol > 14 units/week 4 (9)* 31 (36)*
Present alcohol > 14 units/
week 0 (0)* 27 (31)*

Values in parentheses are percentages.
COPD=chronic obstructive pulmonary disease; GI peptic=
peptic ulceration, gastritis, oesophagitis or reflux; GI other=
gastrointestinal disease other than GI peptic. *p <0.05.

documentation in the case notes (data available
for 39 in the M kansasii group and 70 in the
M tuberculosis group).
A comparison ofpast and concurrent medical

problems is shown in table 2. Patients with M
kansasii were less often diabetic (0 versus 9,
p<0.05) but were more likely to have asthma
(5 versus 1, p<0.05). A history ofalcohol intake
of >14 units/week was found more commonly
in the M tuberculosis group (31 versus 4,
p<0.05). Otherwise, history of other diseases
including previous tuberculosis was not sig-
nificantly different between the groups, nor
were there significant differences in drug his-
tory. In particular, past and previous use of
immunosuppressive agents including steroids
was similar.

Laboratory investigations including erythro-
cyte sedimentation rate, haemoglobin, and
white cell count were similar in the two groups,
as was the frequency of abnormal liver function
tests.

Patients infected with M kansasii had a me-
dian of three sputum samples examined (range
1-9) and 29 (63%) had at least one smear
positive result. Patients with M tuberculosis in-
fection also had a median of three sputum
samples examined (range 1-8) with 56 (64%)
having at least one smear positive result. AllM
kansasii isolates were sensitive to rifampicin
and ethambutol (one borderline sensitivity).
Twelve were sensitive, 31 were of borderline
sensitivity, and four were resistant to strep-
tomycin. All were resistant to isoniazid and
pyrazinamide resistance was assumed. All M
tuberculosis isolates were sensitive to rifampicin,
isoniazid, ethambutol, pyrazinamide (only 58
tested), and streptomycin (one borderline
sensitivity).
There was no significant difference in the

daily dosage of any antimycobacterial agent
used in the treatment of M kansasii or M
tuberculosis. The total duration of anti-
mycobacterial chemotherapy was significantly
longer forM kansasii (mean 10.3 months (range
0-22)) than for M tuberculosis (8.5 months
(range 0-24); p =0.001). The most striking
difference between the two groups was the
prolonged use of ethambutol in the treatment
ofM kansasii (table 3). No second line anti-
mycobacterial drugs were used.
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Table 3 Treatment duration in the two groups

Mycobacterium kansasii Mycobacterium tuberculosis

Numnber of Mean duration Number of Mean duration
Drug patients (months) Range patients (months) Range p value

Rifampicin 39 10.3 0-22 73 8.4 0-24 0.001
Isoniazid 34 7.1 0-22 73 8.5 0-24 NS
Ethambutol 39 9.2 0-18 51 2.1 0-6 <0.001
Pyrazinamide 21 1.5 0-4 43 2.2 0-9 0.001

Table 4 Causes of death

Mycobactenium Mycobactenrum
kansasii tuberculosis
(n =47) (n =87)

Mycobacterial infection 3 8
Malignant disease 4 3
Vascular disease 2 3
Gastrointestinal bleed 2
Miscellaneous/unknown 1 4*

*One road traffic accident.

The follow up period for patients who sur-

vived the first month after treatment was started
was 5-108 months (mean 37) for M kansasii
infected patients and 2-104 months (mean
25.5) for patients infected with M tuberculosis.
No relapses were detected. Overall there was

no significant difference in the survival of the
two groups (10 withM kansasii died compared
with 20 with M tuberculosis) nor in the mean

(SD) age at diagnosis of those who died (M
kansasii 72.2 (9.1) years versus M tuberculosis
67.5 (16.8) years; p =0.7).
Of the 10 patients who died in theM kansasii

group, four died before antimycobacterial ther-
apy was given. In two of these, one with Hodg-
kin's lymphoma and one with thyrotoxicosis,
the mycobacterial infection was thought to have
significantly contributed to death. In the other
two cases death was ascribed to carcinoma of
the lung and heart failure. Three patients died
during treatment after three weeks, one month,
and 11 months of treatment. In two cases the
cause of death was carcinoma of the lung, but
in the patient who died after three weeks of
treatment the cause of death given on the death
certificate was tuberculosis. Three patients died
after finishing treatment, none being attributed
to mycobacterial disease.
Of the 20 patients who died in the M tuber-

culosis group, death occurred in 13 patients
before or during the first month of anti-
tuberculous treatment. In seven of these the
cause of death given on the death certificate
was tuberculosis. There were seven late deaths
but in only one (a patient who refused to
comply with treatment) wasM tuberculosis cited
as the cause. The causes of death are given in
table 4.

Discussion
An ability to differentiate between pulmonary
infections caused byM kansasii orM tuberculosis
on clinical grounds would have important
therapeutic implications, particularly the early
introduction of ethambutol for suspected M
kansasii infection." This would be particularly
important in the presence of rifampicin re-

sistance, but this appears to be rare at present."

While several authors have referred to clinical
differences between pulmonary M kansasii and
M tuberculosis,89 4 the present study represents
the first direct comparison of such features.
We have shown that the clinical features of
pulmonary M kansasii infection are generally
similar to pulmonary M tuberculosis, but that
differences do exist. Diabetes and heavy alcohol
consumption appear to be rare in patients with
M kansasii. The presence of these features,
however, merely reinforces the already high
prior likelihood of M tuberculosis, given that
M tuberculosis was isolated eight times more
frequently than M kansasii in the white popu-
lation of Nottingham during the study period.
Conversely, though haemoptysis and asthma
were more common in the M kansasii group,
the differences are not sufficiently great to have
an impact on making a positive diagnosis ofM
kansasii. The relative isolation rates mentioned
above mean that any particular patient with
haemoptysis is still more likely to haveM tuber-
culosis, and a patient with asthma has a similar
risk of being infected with M tuberculosis or M
kansasii. We have shown that it is not possible
to differentiate reliably between pulmonary M
kansasii infection and M tuberculosis infection
on radiological grounds.'9 We now conclude
that it is also not possible to predict the presence
of pulmonary M kansasii infection on clinical
grounds and that the group differences ob-
served are unlikely to be clinically relevant.

All 47 isolates of M kansasii in our series
came from patients ofwhite race, most ofwhom
were men (72%). The effect of race is difficult
to interpret as only 8% of the population of
Nottingham are from ethnic minorities, but
the data suggest that M kansasii may be less
common in the non-white population. Studies
in the USA have also noted the predominance
of white men in pulmonary M kansasii in-
fection.8 The reasons for this are unclear.

Haemoptysis has previously been noted to
occur in 20-30% of patients with M kansasii
infection'0 12 and the present study has con-
firmed haemoptysis as a common symptom
(31 %), occurring more frequently than in pul-
monary M tuberculosis infection. Possible
reasons for this include the degree of endo-
bronchial disease and the erosion of bronchial
vessels by cavitation. While there are no data on
the relative incidence of endobronchial disease,
the incidence of cavitation is probably similar.'9
However, others have reported cavitation to
be more common in pulmonary M kansasii
infection than other pulmonary mycobacterial
infections.20 Mycetomas, a potential con-
founding cause of haemoptysis, are probably
less common in patients infected with M kan-
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sasii than withM tuberculosis and are uncommon

on presentation."i92 22 An official statement
from the American Thoracic Society states that
in lung disease caused by non-tuberculous myco-
bacteria fever and weight loss are less common
and less severe than in M tuberculosis.' This
unreferenced statement is at variance with the
findings of the present study which shows
weight loss and fever to be as common in M
kansasii infection as in M tuberculosis.

Previous reports have often emphasised the
high rate of pre-existing lung disease and, in
particular, past tuberculosis in pulmonary M
kansasii infection.9 "' Again, these previous
studies were not controlled comparisons, and
we have found no significant difference in the
incidence of these features between M kansasii
and M tuberculosis infections.
By contrast, diabetes and a past or present

heavy alcohol intake were unequivocally com-

moner in pulmonary M tuberculosis than pul-
monary M kansasii infection. Associations
between M tuberculosis and both diabetes and
alcoholism have been noted previously,23-25
which perhaps is not surprising given that im-
paired host responses have been observed in
both conditions.26 28 Why diabetes and al-
coholism are less common in pulmonary M
kansasii infection than M tuberculosis is unclear,
however. It is possible that immunological
changes influence susceptibility to reactivation
to a greater degree than susceptibility to new

mycobacterial disease.
Microbiologically it is possible to give an

early indication of M kansasii infection. Be-
cause of the morphological features ofM kan-
sasii isolates (M kansasii is a photochromagen
which turns orange on exposure to light), ex-

perienced laboratories can suggest that an isol-
ate may be M kansasii soon after growth is
seen without waiting for reference laboratory
reports. Even earlier guidance may be offered
if characteristically beaded acid fast organisms
are seen on the sputum smear.29 However, such
advice is only possible if a laboratory isolates
sufficient mycobacteria to maintain expertise
and should otherwise be interpreted with cau-

tion.
The most striking difference in the man-

agement of the two groups is the longer period
of antimycobacterial drug treatment given to
patients with M kansasii, and particularly the
prolonged use of ethambutol. Banks et all'
suggested that 9-15 months of treatment with
rifampicin and ethambutol was effective for M
kansasii infection. Our data suggest that the
isolation ofM kansasii resulted in a change of
treatment plan to conform with this finding.
The outcome over the period of follow up

in this study was not significantly different for
M tuberculosis andM kansasii. All deaths caused
by mycobacterial disease occurred either before
or soon after treatment was started. These
data provide support for the use of prolonged
treatment regimens including rifampicin, iso-
niazid, and ethambutol in the treatment ofM
kansasii. The regimens used in the treatment

ofM tuberculosis are well researched and offer
a useful benchmark for comparison. The num-

ber of deaths occurring during chemotherapy

(three of 43, 7%) was similar to the 5% ob-
served during the British Thoracic Society
(BTS) trial.'3 The BTS study of the treatment
of pulmonary M kansasii observed a relapse
rate of 9% after a regimen of nine months of
rifampicin and ethambutol.'3 This contrasts
with the relapse rate of zero for M kansasii in
the present study. A possible reason for this
discrepancy is that our relapse rate is calculated
on less complete follow up and retrospective
data. Another possibility, however, is that more
prolonged treatment, particularly of isoniazid
(seven months in the present study compared
with 2-4 months in the BTS study) led to a
lower relapse rate. The fact that all M kansasii
isolates displayed in vitro resistance to isoniazid
does not discount the role of isoniazid as syn-
ergy between antimycobacterial drugs is well
documented30 and discrepancy between in vitro
sensitivity and treatment response is also re-
cognised.3'
We conclude that differences between the

clinical presentation of pulmonary M kansasii
and M tuberculosis infections do exist but are
unlikely to be clinically useful in the early
identification of patients with pulmonary M
kansasii infection. Our data support the pro-
longed use of ethambutol, rifampicin, and iso-
niazid for treatment of M kansasii infections.
The choice of this regimen at the earliest op-
portunity relies on good liaison with the labor-
atory.
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