
BTS Guideline

A
pp

en
di

x 
7:

 S
tu

di
es

 o
f l

ow
er

 r
es

pi
ra

to
ry

 t
ra

ct
 m

ic
ro

bi
ol

og
y 

in
 a

du
lt

 b
ro

nc
hi

ec
ta

si
s 

pa
ti

en
ts

 

D
at

e
Re

f
Co

un
tr

y
N

A
ge

1
M

et
ho

d
H

i
Pa

Sa
Sp

M
c

A
na

er
G

nNF


Sp
y

A
sp

M
yc

o
N

on
-p

at
ho

-
ge

ni
c2

N
o 

G
ro

w
th

19
92

[1
]

Ho
ng

 K
on

g
91

50
Sp

ut
um

N
/D

N
/D

N
/D

N
/D

N
/D

N
/D

N
/D

N
/D

13
%

3 
N

/D

19
95

[2
]

US
A

12
3

57
Sp

ut
um

30
%

31
%

7%
11

%
2%

2%
5%

23
%

4
23

%

19
96

[3
]

UK
13

5
-

Sp
ut

um
N

/D
12

%
N

/D
N

/D
N

/D
N

/D
N

/D
N

/D
N

/D
N

/D

19
97

[4
]

UK
15

2
-

Sp
ut

um
11

%
15

%
3%

4%
3%

N
/D

3%
N

/D
N

/D
N

/D
N

/D
22

%

19
97

[5
]

Sp
ai

n
17

57
BA

L
35

%
5%

N
/D

N
/D

60
%

23
%

19
98

[6
]

Ho
ng

 K
on

g
10

0
57

Sp
ut

um
10

%
33

%
5%

6%
2%

5%
3%

35
%

20
00

[7
]

UK
15

0
53

Sp
ut

um
35

%
31

%
14

%
13

%
20

%
N

/D
2%

N
/D

5%

20
01

[8
]

Sp
ai

n
49

57
BA

L
26

%
20

%
2%

N
/D

N
/D

28
%

20
02

[9
]

Th
ai

la
nd

50
58

Sp
ut

um
14

%
20

%
6%

4%
N

/D
6%

5
36

%

20
02

[1
0]

Sp
ai

n
42

58
Sp

ut
um

26
%

9%
14

%
5%

N
/D

2%
0%

60
%

20
02

[1
0]

Sp
ai

n
59

58
BA

L
32

%
10

%
3%

7%
N

/D
0%

32
%

20
07

[1
1]

Au
st

ra
lia

89
57

Sp
ut

um
47

%
12

%
4%

7%
8%

N
/D

3%
2%

2%
21

%

20
08

[1
2]

Au
st

ra
lia

61
42

Sp
ut

um
62

%
20

%
7%

15
%

5%
N

/D
20

%
N

/D
2%

23
%

20
09

[1
3]

UK
14

1
67

Sp
ut

um
20

%
19

%
2%

6%
4%

N
/D

2%
N

/D
N

/D
44

%

20
11

[1
4]

Tu
rk

ey
50

51
Sp

ut
um

10
%

21
%

5%
3%

63
%

20
12

[1
5]

N
ew

 Z
ea

la
nd

14
1

60
Sp

ut
um

28
%

12
%

3%
3%

4%
N

/D
N

/D
N

/D
N

/D
N

/D
50

%

20
14

[1
6]

Be
lg

iu
m

24
5

68
Sp

ut
um

19
%

8%
14

%
15

%
8%

N
/D

7%
11

%
N

/D
N

/D
N

/D

20
14

[1
7]

Sp
ai

n
81

9
59

Sp
ut

um
15

%
32

%
5%

N
/D

N
/D

N
/D

5%
N

/D
22

%
7

3%
N

/R
N

/R

20
14

[1
8]

UK
60

8
67

Sp
ut

um
29

%
12

%
7%

6%
10

%
N

?D
7%

N
/D

N
/D

Ex
clu

de
d

28
%

20
15

[1
9]

UK
 a

nd
 S

pa
in

50
65

Sp
ut

um
20

%
20

%
6%

6%
10

%
40

%

20
15

[2
0]

UK
81

63
BA

L
23

%
5%

12
%

8%
1%

N
/D

6%
1%

N
D

49
%

20
15

[2
1]

Ch
in

a
14

4
45

Sp
ut

um
10

%
31

%
2%

N
/D

N
/D

N
/D

7%
N

/D
N

/D
40

%

20
15

[2
2]

UK
15

5
61

Sp
ut

um
8

57
%

49
%

20
%

33
%

25
%

N
/D

N
ot

  
ca

lcu
la

bl
e

10
%

3%
N

/R

Ex
clu

sio
ns

: s
tu

di
es

 th
at

 w
er

e 
se

le
ct

iv
e 

e.
g 

st
ud

ie
s 

of
 o

nl
y 

po
sit

iv
e 

cu
ltu

re
s 

or
 o

nl
y 

in
clu

di
ng

 P.
ae

ru
gi

no
sa

 o
r N

TM
 p

at
ie

nt
s; 

st
ud

ie
s 

th
at

 d
id

 n
ot

 re
po

rt 
a 

fu
ll 

ra
ng

e 
of

 p
at

ho
ge

ns
.

1  
m

ea
n 

or
 m

ed
ia

n 
ag

e 
in

 a
du

lt 
se

rie
s

2  
N

on
-p

at
ho

ge
ni

c: 
no

n-
pa

th
og

en
ic 

or
ga

ni
sm

s 
su

ch
 a

s 
Co

ry
na

eb
ac

te
riu

m
, N

ei
ss

er
ia

 s
pp

, c
oa

gu
la

se
 n

eg
at

iv
e 

St
ap

hy
lo

co
cc

us
, ß

-h
ae

m
ol

yt
ic 

St
re

pt
oc

oc
cu

s
3  

11
%

 M
. t

ub
er

cu
lo

sis
, 2

%
 M

. a
vi

um
, 1

%
 M

. c
he

lo
na

e
4  

17
%

 M
. a

vi
um

 in
tra

ce
llu

la
re

5  
M

. k
an

sa
sii

 4
%

, M
.c

 c
he

lo
na

e 
2%

7 
in

clu
de

s 
ot

he
r f

un
gi

8 
In

clu
de

s 
po

sit
iv

e 
cu

ltu
re

s 
ov

er
 ti

m
e 

on
ly.

 
An

ae
r, 

an
ae

ro
be

; A
sp

, A
sp

er
gi

llu
s; 

BA
L,

 b
ro

nc
ho

al
ve

ro
la

r l
av

ag
e;

 H
i, H

ae
m

op
hi

lu
s 

in
flu

en
za

; M
c, 

M
or

ax
el

la
 c

at
ar

rh
al

is;
 M

yc
o,

 m
yc

ob
ac

te
ria

; N
/D

, n
ot

 d
on

e;
 P

a,
 P

se
ud

om
as

 a
er

ug
in

os
a;

 S
a,

 S
ta

ph
ylo

cc
cu

s 
pn

em
on

ia
e;

 S
py

, S
tre

pt
oc

oc
cu

s 
py

og
en

es
, G

nN
F=

 
G

ra
m

-n
eg

at
iv

e 
no

n-
fe

rm
en

te
rs

65Hill AT, et al. Thorax 2019;74(Suppl 1):1–69. doi:10.1136/thoraxjnl-2018-212463



BTS Guideline

A
pp

en
di

x 
7 

(C
on

tin
ue

d 
)

Re
fe

re
nc

es

1.
 C

ha
n 

CH
, H

o 
AK

, C
ha

n 
RC

, e
t a

l. M
yc

ob
ac

te
ria

 a
s 

a 
ca

us
e 

of
 in

fe
ct

iv
e 

ex
ac

er
ba

tio
n 

in
 b

ro
nc

hi
ec

ta
sis

. P
os

tg
ra

du
at

e 
m

ed
ica

l j
ou

rn
al

 1
99

2;
68

(8
05

):8
96

-9
 

2.
 N

ico
tra

 M
B,

 R
iv

er
a 

M
, D

al
e 

AM
, e

t a
l. C

lin
ica

l, p
at

ho
ph

ys
io

lo
gi

c, 
an

d 
m

icr
ob

io
lo

gi
c 

ch
ar

ac
te

riz
at

io
n 

of
 b

ro
nc

hi
ec

ta
sis

 in
 a

n 
ag

in
g 

co
ho

rt.
 C

he
st

 1
99

5;
10

8(
4)

:9
55

-6
1 

3.
 E

va
ns

 S
A,

 Tu
rn

er
 S

M
, B

os
ch

 B
J, 

et
 a

l. L
un

g 
fu

nc
tio

n 
in

 b
ro

nc
hi

ec
ta

sis
: t

he
 in

flu
en

ce
 o

f P
se

ud
om

on
as

 a
er

ug
in

os
a.

 E
ur

op
ea

n 
Re

sp
ira

to
ry

 Jo
ur

na
l 1

99
6;

9(
8)

:1
60

1-
4 

4.
 W

ils
on

 C
B,

 Jo
ne

s 
PW

, O
’L

ea
ry

 C
J, 

et
 a

l. E
ffe

ct
 o

f s
pu

tu
m

 b
ac

te
rio

lo
gy

 o
n 

th
e 

qu
al

ity
 o

f l
ife

 o
f p

at
ie

nt
s 

w
ith

 b
ro

nc
hi

ec
ta

sis
. E

ur
op

ea
n 

Re
sp

ira
to

ry
 Jo

ur
na

l 1
99

7;
10

(8
):1

75
4-

60
 

5.
 C

ab
el

lo
 H

, T
or

re
s A

, C
el

is 
R,

 e
t a

l. B
ac

te
ria

l c
ol

on
iza

tio
n 

of
 d

ist
al

 a
irw

ay
s 

in
 h

ea
lth

y 
su

bj
ec

ts
 a

nd
 c

hr
on

ic 
lu

ng
 d

ise
as

e:
 a

 b
ro

nc
ho

sc
op

ic 
st

ud
y. 

Eu
ro

pe
an

 R
es

pi
ra

to
ry

 Jo
ur

na
l 1

99
7;

10
(5

):1
13

7-
44

 
6.

 H
o 

PL
, C

ha
n 

KN
, I

p 
M

S,
 e

t a
l. T

he
 e

ffe
ct

 o
f P

se
ud

om
on

as
 a

er
ug

in
os

a 
in

fe
ct

io
n 

on
 c

lin
ica

l p
ar

am
et

er
s 

in
 s

te
ad

y-
st

at
e 

br
on

ch
ie

ct
as

is.
 C

he
st

 1
99

8;
11

4(
6)

:1
59

4-
8 

7.
 P

as
te

ur
 M

C,
 H

el
liw

el
l S

M
, H

ou
gh

to
n 

SJ
, e

t a
l. A

n 
in

ve
st

ig
at

io
n 

in
to

 c
au

sa
tiv

e 
fa

ct
or

s 
in

 p
at

ie
nt

s 
w

ith
 b

ro
nc

hi
ec

ta
sis

. A
m

er
ica

n 
Jo

ur
na

l o
f R

es
pi

ra
to

ry
 a

nd
 C

rit
ica

l C
ar

e 
M

ed
ici

ne
 2

00
0;

16
2(

4 
pt

1)
:1

27
7-

84
 

8.
 A

ng
ril

l J
, A

gu
st

í C
, D

e 
Ce

lis
 R

, e
t a

l. B
ro

nc
hi

al
 in

fla
m

m
at

io
n 

an
d 

co
lo

ni
za

tio
n 

in
 p

at
ie

nt
s 

w
ith

 c
lin

ica
lly

 s
ta

bl
e 

br
on

ch
ie

ct
as

is.
 A

m
er

ica
n 

Jo
ur

na
l o

f R
es

pi
ra

to
ry

 a
nd

 C
rit

ica
l C

ar
e 

M
ed

ici
ne

 2
00

1;
16

4(
9)

:1
62

8-
32

 
9.

 P
al

w
at

w
ich

ai
 A

, C
ha

op
ra

so
ng

 C
, V

at
ta

na
th

um
 A

, e
t a

l. C
lin

ica
l, l

ab
or

at
or

y 
fin

di
ng

s 
an

d 
m

icr
ob

io
lo

gi
c 

ch
ar

ac
te

riz
at

io
n 

of
 b

ro
nc

hi
ec

ta
sis

 in
 Th

ai
 p

at
ie

nt
s. 

Re
sp

iro
lo

gy
 2

00
2;

7(
1)

:6
3-

6 
10

. A
ng

ril
l J

, A
gu

st
í C

, d
e 

Ce
lis

 R
, e

t a
l. B

ac
te

ria
l c

ol
on

isa
tio

n 
in

 p
at

ie
nt

s 
w

ith
 b

ro
nc

hi
ec

ta
sis

: m
icr

ob
io

lo
gi

ca
l p

at
te

rn
 a

nd
 ri

sk
 fa

ct
or

s. 
Th

or
ax

 2
00

2;
57

(1
):1

5-
19

 
11

. K
in

g 
PT

, H
ol

ds
w

or
th

 S
R,

 F
re

ez
er

 N
J, 

et
 a

l. M
icr

ob
io

lo
gi

c 
fo

llo
w

-u
p 

st
ud

y 
in

 a
du

lt 
br

on
ch

ie
ct

as
is.

 R
es

pi
ra

to
ry

 m
ed

ici
ne

 2
00

7;
10

1(
8)

:1
63

3-
8 

12
. S

te
in

fo
rt 

DP
, B

ra
dy

 S
, W

ei
sin

ge
r H

S,
 e

t a
l. B

ro
nc

hi
ec

ta
sis

 in
 C

en
tra

l A
us

tra
lia

: a
 y

ou
ng

 fa
ce

 to
 a

n 
ol

d 
di

se
as

e.
 R

es
pi

ra
to

ry
 m

ed
ici

ne
 2

00
8;

10
2(

4)
:5

74
-8

 
13

. M
ur

ra
y 

M
P, 

Pe
nt

la
nd

 JL
, T

ur
nb

ul
l K

, e
t a

l. S
pu

tu
m

 c
ol

ou
r: 

a 
us

ef
ul

 c
lin

ica
l t

oo
l i

n 
no

n-
cy

st
ic 

fib
ro

sis
 b

ro
nc

hi
ec

ta
sis

. E
ur

op
ea

n 
Re

sp
ira

to
ry

 Jo
ur

na
l 2

00
9;

34
(2

):3
61

-4
 d

oi
: h

ttp
://

dx
.d

oi
.o

rg
/1

0.
11

83
/0

90
31

93
6.

00
16

32
08

[p
ub

lis
he

d 
O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

14
. E

rg
an

 A
rs

av
a 

B,
 C

op
lu

 L
. D

oe
s 

ai
rw

ay
 c

ol
on

iza
tio

n 
ca

us
e 

sy
st

em
ic 

in
fla

m
m

at
io

n 
in

 b
ro

nc
hi

ec
ta

sis
? 

Tu
be

rk
ul

oz
 v

e 
To

ra
ks

 2
01

1;
59

(4
):3

40
-7

 
15

. W
on

g 
C,

 Ja
ya

ra
m

 L
, K

ar
al

us
 N

, e
t a

l. A
zit

hr
om

yc
in

 fo
r p

re
ve

nt
io

n 
of

 e
xa

ce
rb

at
io

ns
 in

 n
on

-c
ys

tic
 fi

br
os

is 
br

on
ch

ie
ct

as
is 

(E
M

BR
AC

E)
: a

 ra
nd

om
ise

d,
 d

ou
bl

e-
bl

in
d,

 p
la

ce
bo

-c
on

tro
lle

d 
tri

al.
 L

an
ce

t 2
01

2;
38

0(
98

42
):6

60
-7

 d
oi

: h
ttp

://
dx

.d
oi

.o
rg

/1
0.

10
16

/S
01

40
-

67
36

(1
2)

60
95

3-
2[

pu
bl

ish
ed

 O
nl

in
e 

Fi
rs

t: 
Ep

ub
 D

at
e]

|.
16

. G
oe

m
in

ne
 P

C,
 N

aw
ro

t T
S,

 R
ut

te
ns

 D
, e

t a
l. M

or
ta

lit
y 

in
 n

on
-c

ys
tic

 fi
br

os
is 

br
on

ch
ie

ct
as

is:
 a

 p
ro

sp
ec

tiv
e 

co
ho

rt 
an

al
ys

is.
 R

es
pi

ra
to

ry
 m

ed
ici

ne
 2

01
4;

10
8(

2)
:2

87
-9

6 
do

i: 
ht

tp
://

dx
.d

oi
.o

rg
/1

0.
10

16
/j.

rm
ed

.2
01

3.
12

.0
15

[p
ub

lis
he

d 
O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

17
. M

ar
tin

ez
-G

ar
cia

 M
A,

 d
e 

G
ra

cia
 J,

 V
en

dr
el

l R
el

at
 M

, e
t a

l. M
ul

tid
im

en
sio

na
l a

pp
ro

ac
h 

to
 n

on
-c

ys
tic

 fi
br

os
is 

br
on

ch
ie

ct
as

is:
 th

e 
FA

CE
D 

sc
or

e.
 E

ur
op

ea
n 

Re
sp

ira
to

ry
 Jo

ur
na

l 2
01

4;
43

(5
):1

35
7-

67
 d

oi
: h

ttp
://

dx
.d

oi
.o

rg
/1

0.
11

83
/0

90
31

93
6.

00
02

63
13

[p
ub

lis
he

d 
O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

18
. C

ha
lm

er
s 

JD
, G

oe
m

in
ne

 P,
 A

lib
er

ti 
S,

 e
t a

l. T
he

 b
ro

nc
hi

ec
ta

sis
 s

ev
er

ity
 in

de
x.

 A
n 

in
te

rn
at

io
na

l d
er

iva
tio

n 
an

d 
va

lid
at

io
n 

st
ud

y. 
Am

er
ica

n 
Jo

ur
na

l o
f R

es
pi

ra
to

ry
 &

 C
rit

ica
l C

ar
e 

M
ed

ici
ne

 2
01

4;
18

9(
5)

:5
76

-8
5 

do
i: 

ht
tp

://
dx

.d
oi

.o
rg

/1
0.

11
64

/rc
-

cm
.2

01
30

9-
15

75
O

C[
pu

bl
ish

ed
 O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

19
. S

ib
ila

 O
, S

ua
re

z-
Cu

ar
tin

 G
, R

od
rig

o-
Tr

oy
an

o 
A,

 e
t a

l. S
ec

re
te

d 
m

uc
in

s 
an

d 
ai

rw
ay

 b
ac

te
ria

l c
ol

on
iza

tio
n 

in
 n

on
-C

F 
br

on
ch

ie
ct

as
is.

 R
es

pi
ro

lo
gy

 2
01

5;
20

(7
):1

08
2-

8 
do

i: 
10

.1
11

1/
re

sp
.1

25
95

[p
ub

lis
he

d 
O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

20
. M

cD
on

ne
ll 

M
J, 

Ah
m

ed
 M

, D
as

 J,
 e

t a
l. H

ia
ta

l h
er

ni
as

 a
re

 c
or

re
la

te
d 

w
ith

 in
cr

ea
se

d 
se

ve
rit

y 
of

 n
on

-c
ys

tic
 fi

br
os

is 
br

on
ch

ie
ct

as
is.

 R
es

pi
ro

lo
gy

 2
01

5;
20

(5
):7

49
-5

7 
do

i: 
10

.1
11

1/
re

sp
.1

25
22

[p
ub

lis
he

d 
O

nl
in

e 
Fi

rs
t: 

Ep
ub

 D
at

e]
|.

21
. G

ua
n 

W
J, 

G
ao

 Y
H,

 X
u 

G,
 e

t a
l. S

pu
tu

m
 b

ac
te

rio
lo

gy
 in

 s
te

ad
y-

st
at

e 
br

on
ch

ie
ct

as
is 

in
 G

ua
ng

zh
ou

, C
hi

na
. T

he
 in

te
rn

at
io

na
l j

ou
rn

al
 o

f t
ub

er
cu

lo
sis

 a
nd

 lu
ng

 d
ise

as
e 

: t
he

 o
ffi

cia
l j

ou
rn

al
 o

f t
he

 In
te

rn
at

io
na

l U
ni

on
 a

ga
in

st
 Tu

be
rc

ul
os

is 
an

d 
Lu

ng
 D

ise
as

e 
20

15
;1

9(
5)

:6
10

-9
 d

oi
: 1

0.
55

88
/ij

tld
.1

4.
06

13
[p

ub
lis

he
d 

O
nl

in
e 

Fi
rs

t: 
Ep

ub
 D

at
e]

|.
22

. M
cD

on
ne

ll 
M

J, 
Ja

ry
 H

R,
 P

er
ry

 A
, e

t a
l. N

on
 c

ys
tic

 fi
br

os
is 

br
on

ch
ie

ct
as

is:
 A

 lo
ng

itu
di

na
l r

et
ro

sp
ec

tiv
e 

ob
se

rv
at

io
na

l c
oh

or
t s

tu
dy

 o
f P

se
ud

om
on

as
 p

er
sis

te
nc

e 
an

d 
re

sis
ta

nc
e.

 R
es

pi
ra

to
ry

 m
ed

ici
ne

 2
01

5;
10

9(
6)

:7
16

-2
6 

do
i: 

10
.1

01
6/

j.r
m

ed
.2

01
4.

07
.0

21
[-

pu
bl

ish
ed

 O
nl

in
e 

Fi
rs

t: 
Ep

ub
 D

at
e]

|.

66 Hill AT, et al. Thorax 2019;74(Suppl 1):1–69. doi:10.1136/thoraxjnl-2018-212463




