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AbstrACt
Objective Immunosuppressed individuals are at a high 
risk of latent tuberculosis infection (LTBI) and clinical 
practice guidelines for the screening and management of 
LTBI in at-risk patients have been developed. We assessed 
the scope, quality and consistency of clinical practice 
guidelines on screening for LTBI and the prevention of 
tuberculosis infection (TB) in high-risk patient populations.
Design We conducted a systematic review of clinical 
practice guidelines. Methodological quality of these 
guidelines was assessed using the Appraisal of Guidelines 
for Research and Education (AGREE) II instrument. Textual 
synthesis was used to summarise and compare the 
recommendations.
Data sources Electronic databases (MEDLINE, EMBASE, 
PsycINFO) and guideline registries were searched from 
inception to December 2017.
results Thirty-eight guidelines were included. 
Nineteen focused on patients receiving medical 
immunosuppression, seven on transplantation, three on 
patients with HIV and nine were generalised across all 
at risk populations. Most guidelines (n=32, 84%) used a 
systematic approach to identify and appraise the evidence. 
The methodological quality of the guidelines varied with 
the overall mean AGREE II scores ranging from 35% to 
80%. Guidelines performed poorly in terms of editorial 
independence (average score 35%, range 0%–92%); 
however, most were robust in defining their scope 
and purpose (average score 80%, range 56%–100%). 
Guidelines recommended either or both the tuberculin skin 
test and the interferon gamma release assay for screening. 
Treatment of LTBI with isoniazid was consistently 
recommended.
Conclusion Clinical practice guidelines on LTBI vary in 
quality and scope. The recommendations for screening 
varied across guidelines, while recommendations 
for treatment were largely consistent. Improving the 
consistency and quality of guidelines may help to optimise 
the screening and management of LTBI for improved 
patient outcomes.

IntrODuCtIOn 
Immunosuppression increases the risk 
of reactivation of prior infection with 

Mycobacterium tuberculosis leading to tubercu-
losis (TB) disease. In high-income countries, 
the baseline risk of reactivation of latent TB 
infection (LTBI) varies between 6 and 20 per 
100 000 persons per year.1 2 The magnitude of 
the risk of TB reactivation among those who 
are immunosuppressed varies depending on 
the types of immunosuppression. The excess 
risk is highest among solid organ transplant 
recipients, particularly in lung (15-fold higher 
compared with the general population)3 and 
stem cell transplant recipients (6–10-fold 
higher),4 followed by recipients of tumour 
necrosis factor (TNF) antagonists (5–7-fold 
higher).5–8 The risk of TB reactivation in 
patients with HIV infection is 3–20 times 
higher than the general population9 10 and 
causes up to 25% of deaths in these patients.9

Early detection of LTBI through screening 
of patients at increased risk for TB may 
provide a window of opportunity for inter-
ventions such as treatment to prevent the 
development of active TB. Screening often 
involves the use of the commercially avail-
able tuberculin skin test (TST) and an inter-
feron gamma release assay (IGRA). IGRAs 
include the QuantiFERON-TB Gold Plus 
(Cellestis, Australia) and the T-SPOT test 

strengths and limitations of this study

 ► This study systematically reviewed published clinical 
practice guidelines for screening and management 
of latent tuberculosis infection in immunosup-
pressed patients.

 ► We used the Appraisal of Guidelines for Research 
and Evaluation II instrument, an internationally val-
idated tool, to assess the quality of the guidelines.

 ► We included 38 guidelines and 11 non-English 
guidelines were excluded, with only few guidelines 
published in low-resource settings.
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(Oxford Immunotec, UK). However, there are poten-
tial drawbacks associated with screening. False negative 
results (2.8% in one setting11) with attendant false assur-
ance may lead to late or missed diagnoses and delayed 
treatment. Conversely, false positive results may lead to 
unnecessary and inappropriate investigations which may 
be harmful.12 There is also a lack of a valid and accurate 
reference standard for diagnosing LTBI in immunosup-
pressed populations, rendering the true test performance 
characteristics of IGRA difficult to ascertain.

To advise health practitioners, clinical practice guide-
lines have provided evidence-based recommendations 
that inform practitioner and patient decisions about 
appropriate healthcare for specific clinical circum-
stances.13 As such, guidelines on screening for LTBI and 
treatment in at-risk populations have been developed in 
various healthcare settings. However, it is unclear if these 
recommendations may be generalisable to others or if 
there is variability. Therefore, this review aims to assess 
and compare the rationale, scope, quality and consistency 
of clinical practice guidelines and consensus statements 
for the screening of LTBI, as well as for treatment against 
LTBI in immunosuppressed individuals.

MethODs
selection criteria
Evidence-based clinical practice guidelines and consensus 
statements on screening for LTBI and treatment for LTBI 
in immunosuppressed individuals published in English 
were eligible for inclusion. Patients who were medically 
immunocompromised (including chemotherapy, disease 
modifying agents and biological therapy), had received a 
solid organ or stem cell transplant or HIV positive were 
included. Draft or unpublished guidelines, conference or 
discussion papers, opinions and guidelines and consensus 
statements replaced by updated and/or revised recom-
mendations were excluded.

Literature search
We searched MEDLINE, Embase and PsycINFO from 
database inception to December 2017. Medical Subject 
Heading (MeSH) terms and text words for ‘tuberculosis’, 
‘immunosuppressed’ and ‘immunocompromised’ were 
combined with terms relating to clinical practice guide-
lines and consensus statements (online supplementary 
appendix 1). Clinical guideline registries and reference 
lists were searched for additional clinical practice guide-
lines. Titles and abstracts were reviewed by two authors 
(TH and EA), and those which did not meet the inclusion 
criteria were excluded. Full text versions of potentially 
relevant guidelines or consensus statements were exam-
ined for eligibility.

Appraisal of guidelines and consensus statements
The methodological quality was assessed independently 
by TH and EA, using the Appraisal of Guidelines for 
Research and Evaluation II (AGREE II) instrument.14 

AGREE II is an internationally validated, rigorously devel-
oped 23-item tool used to evaluate independent domains 
of guideline development including: scope and purpose, 
stakeholder involvement, rigour of development, clarity 
and presentation, applicability and editorial indepen-
dence. Each item was rated on a seven-point scale ranging 
from strongly disagree (score 1) to strongly agree (score 
7). The domain score was obtained by summing all scores 
of the individual items per domain and then standard-
ising the total as a percentage of the maximum possible 
score for that domain:

  
obtained score−minimum possible score

maximum possible score−minimum possible score  

The minimum possible domain score would be the 
number of questions multiplied by the number of 
appraisers, multiplied by 1 (strongly disagree). The 
maximum possible domain score is the number of ques-
tions multiplied by the number of appraisers, multi-
plied by 7 (strongly agree). The AGREE scores were 
rated independently for each guideline by TH/EA and 
a quadratic weighted kappa (κ) score for each guideline 
and across all guidelines were calculated as a measure 
of inter-rater agreement. An overall weighted kappa was 
also calculated across all guidelines.

textual synthesis
All text from each guideline were entered into the Hyper-
RESEARCH software (ResearchWare 2011, V.3.0.3, 
Randolph, Massachusetts, USA) for storing, coding 
and searching textual data. Data were categorised by 
subheadings based on immunosuppression modality 
and by screening and treatment methods. Subse-
quently, we conducted a textual descriptive synthesis to 
analyse the content, consistency and evidence base of 
the recommendations.

Patient and public involvement
There was no patient or public involvement in this study.

resuLts
Characteristics of clinical practice guidelines
We included 38 guidelines (figure 1) published from 
2002 to 2017. These guidelines focused on medical 
immunosuppression (19 guidelines),1 15–32 solid organ 
and stem cell transplantation (seven guidelines)3 33–38 
and in HIV settings (three guidelines).9 39 40 Nine were 
general guidelines which were not specific to a partic-
ular patient group and covered the detection of LTBI 
and its management.10 41–46 These guidelines were 
published across 16 different countries from regions 
including North America, Western Europe, Asia, 
Australia and South Africa. A summary of the guideline 
characteristics is provided in table 1.

Of the guidelines that discussed medical immunosup-
pression, nine provided recommendations for treatment 
across various medical specialties including derma-
tology, rheumatology, gastroenterology and respiratory 

https://dx.doi.org/10.1136/bmjopen-2018-022445
https://dx.doi.org/10.1136/bmjopen-2018-022445


3Hasan T, et al. BMJ Open 2018;8:e022445. doi:10.1136/bmjopen-2018-022445

Open access

medicine.15 16 18 21 24 26 28 29 31 Four were specific to patients 
with rheumatoid arthritis,20 23 25 27 of which one focused 
only on patients receiving infliximab,23 while two guide-
lines were specific to patients with psoriasis.18 30 One 
guideline focused on patients with rheumatological 
or gastroenterological disease.15 There were specific 

guidelines addressing inflammatory joint disease,19 rheu-
matological disease1 and autoimmune bullous diseases.22 
One guideline discussed patients at risk due to metho-
trexate therapy.32 Of the transplantation guidelines, two 
guidelines were for kidney transplantation,34 36 one for 
stem cell transplantation,38 one for both solid organ and 

Figure 1 Database search strategy The medical databases EMBASE, PsychINFO and Medline were searched for articles 
relevant to tuberculosis in an immunosuppressed setting, using the search strategy described in online supplementary appendix 
1. A total of 9467 articles were found and compiled into the EndNote software (Clarivate Analytics 2017, V.X7), of which 1130 
articles were duplicate articles. From the remaining articles, 6121 articles were excluded by abstract review, primarily because 
they were irrelevant. A further 2056 articles were removed during a second review of titles and abstracts. A total of 160 articles 
were reviewed in full of which 122 were excluded as they did not fulfil guideline or relevance criteria. A total of 38 articles were 
included in our final review.

https://dx.doi.org/10.1136/bmjopen-2018-022445
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3 
an

d
 #

4.
 L

ev
el

 3
: E

va
lu

at
io

n 
of

 e
vi

d
en

ce
 s

at
is

fie
s 

#2
, #

3 
or

 #
4 

b
ut

 n
ot

 #
1.

 L
ev

el
 

4:
 E

va
lu

at
io

n 
of

 e
vi

d
en

ce
 s

at
is

fie
s 

no
ne

 o
f t

he
 c

rit
er

ia
.

**
*R

ec
om

m
en

d
at

io
ns

 a
cc

or
d

in
g 

to
 c

at
eg

or
ie

s 
of

 s
tr

en
gt

h:
 (A

) G
oo

d
 e

vi
d

en
ce

 t
o 

su
p

p
or

t 
th

e 
re

co
m

m
en

d
at

io
n,

 (B
) m

od
er

at
e 

ev
id

en
ce

 t
o 

su
p

p
or

t 
th

e 
re

co
m

m
en

d
at

io
n,

 (C
) p

oo
r 

ev
id

en
ce

 t
ha

t 
d

oe
s 

no
t 

en
ab

le
 t

he
 r

ec
om

m
en

d
at

io
n 

to
 b

e 
ei

th
er

 s
up

p
or

te
d

 o
r 

re
je

ct
ed

. R
ec

om
m

en
d

at
io

ns
 a

cc
or

d
in

g 
to

 t
he

 s
ci

en
tifi

c 
q

ua
lit

y.
 G

ra
d

e 
I: 

R
ec

om
m

en
d

at
io

n 
b

as
ed

 o
n 

at
 le

as
t 

on
e 

w
el

l-
d

es
ig

ne
d

, c
on

tr
ol

le
d

, R
C

T.
 G

ra
d

e 
II:

 R
ec

om
m

en
d

at
io

n 
b

as
ed

 o
n 

at
 le

as
t 

on
e 

w
el

l-
d

es
ig

ne
d

, b
ut

 n
ot

 R
C

T,
 c

oh
or

t 
st

ud
ie

s,
 m

ul
tip

le
 t

im
e-

se
rie

s 
st

ud
ie

s 
or

 v
er

y 
ev

id
en

t 
re

su
lts

 in
 u

nc
on

tr
ol

le
d

 t
ria

ls
. G

ra
d

e 
III

: R
ec

om
m

en
d

at
io

n 
b

as
ed

 o
n 

th
e 

op
in

io
n 

of
 e

xp
er

ts
, d

es
cr

ip
tiv

e 
st

ud
ie

s 
or

 c
lin

ic
al

 e
xp

er
ie

nc
e.

††
† 

C
at

eg
or

y 
A

: A
t 

le
as

t 
on

e 
R

C
T 

or
 m

et
a-

an
al

ys
es

 o
f R

C
Ts

 o
r 

re
vi

ew
s 

if 
th

es
e 

co
nt

ai
n 

ca
te

go
ry

 A
 r

ef
er

en
ce

s.
 C

at
eg

or
y 

B
: A

t 
le

as
t 

on
e 

co
nt

ro
lle

d
 t

ria
l w

ith
ou

t 
ra

nd
om

is
at

io
n 

or
 a

t 
le

as
t 

on
e 

ot
he

r 
ty

p
e 

of
 e

xp
er

im
en

ta
l s

tu
d

y 
or

 e
xt

ra
p

ol
at

ed
 

re
co

m
m

en
d

at
io

ns
 fr

om
 R

C
Ts

 o
r 

m
et

a-
an

al
ys

es
. C

at
eg

or
y 

C
: N

on
-e

xp
er

im
en

ta
l d

es
cr

ip
tiv

e 
st

ud
ie

s,
 s

uc
h 

as
 c

om
p

ar
at

iv
e 

st
ud

ie
s,

 c
or

re
la

tio
na

l s
tu

d
ie

s 
an

d
 c

as
e-

co
nt

ro
l s

tu
d

ie
s,

 w
hi

ch
 a

re
 e

xt
ra

p
ol

at
ed

 fr
om

 R
C

Ts
, n

on
-r

an
d

om
is

ed
 c

on
tr

ol
le

d
 s

tu
d

ie
s 

or
 o

th
er

 
ex

p
er

im
en

ta
l s

tu
d

ie
s.

 C
at

eg
or

y 
D

: E
xp

er
t 

co
m

m
itt

ee
 r

ep
or

ts
 o

r 
op

in
io

ns
 o

r 
cl

in
ic

al
 e

xp
er

ie
nc

e 
of

 r
es

p
ec

te
d

 a
ut

ho
rit

ie
s.

 A
ls

o 
in

cl
ud

es
 a

ll 
ab

st
ra

ct
s.

‡‡
‡I

: R
an

d
om

is
ed

, c
on

tr
ol

le
d

 c
lin

ic
al

 t
ria

ls
 (t

he
ra

p
eu

tic
 o

r 
d

ia
gn

os
tic

) a
nd

 m
et

a-
an

al
ys

es
 o

f r
an

d
om

is
ed

, c
on

tr
ol

le
d

 c
lin

ic
al

 t
ria

ls
 o

r 
sy

st
em

at
ic

 r
ev

ie
w

s.
 II

: P
ro

sp
ec

tiv
e 

an
d

 c
on

tr
ol

le
d

 b
ut

 n
on

-r
an

d
om

is
ed

 in
ve

st
ig

at
io

ns
 (c

oh
or

t 
st

ud
ie

s)
; d

ia
gn

os
tic

 t
es

tin
g 

ev
al

ua
te

d
 b

y 
d

ire
ct

 m
et

ho
d

s.
 II

I: 
S

tu
d

ie
s 

th
at

 a
re

 c
on

tr
ol

le
d

 b
ut

 n
ot

 p
ro

sp
ec

tiv
e 

(c
as

e-
co

nt
ro

l s
tu

d
ie

s)
; d

ia
gn

os
tic

 t
es

tin
g 

ev
al

ua
te

d
 b

y 
in

d
ire

ct
 m

et
ho

d
s.

 IV
: D

es
cr

ip
tiv

e 
st

ud
ie

s,
 e

xp
er

t 
op

in
io

ns
 a

nd
 n

ar
ra

tiv
e 

re
vi

ew
s.

§§
§(

A
) r

an
d

om
is

ed
, c

on
tr

ol
le

d
 c

lin
ic

al
 t

ria
ls

 (t
he

ra
p

eu
tic

 o
r 

d
ia

gn
os

tic
) a

nd
 m

et
a-

an
al

ys
es

 o
f r

an
d

om
is

ed
, c

on
tr

ol
le

d
 c

lin
ic

al
 t

ria
ls

 o
r 

sy
st

em
at

ic
 r

ev
ie

w
s.

 (B
) P

ro
sp

ec
tiv

e 
an

d
 c

on
tr

ol
le

d
 b

ut
 n

on
ra

nd
om

is
ed

 in
ve

st
ig

at
io

ns
 (c

oh
or

t 
st

ud
ie

s)
; d

ia
gn

os
tic

 t
es

tin
g 

ev
al

ua
te

d
 b

y 
d

ire
ct

 m
et

ho
d

s,
 O

R
 S

tu
d

ie
s 

th
at

 a
re

 c
on

tr
ol

le
d

 b
ut

 n
ot

 p
ro

sp
ec

tiv
e 

(c
as

e-
co

nt
ro

l s
tu

d
ie

s)
; d

ia
gn

os
tic

 t
es

tin
g 

ev
al

ua
te

d
 b

y 
in

d
ire

ct
 m

et
ho

d
s.

 (C
) D

es
cr

ip
tiv

e 
st

ud
ie

s,
 e

xp
er

t 
op

in
io

ns
 a

nd
 n

ar
ra

tiv
e 

re
vi

ew
s.

¶
¶

¶
1+

+
: H

ig
h 

q
ua

lit
y 

m
et

a-
an

al
ys

es
, s

ys
te

m
at

ic
 r

ev
ie

w
s 

of
 R

C
Ts

 o
r 

R
C

Ts
 w

ith
 a

 v
er

y 
lo

w
 r

is
k 

of
 b

ia
s.

 1
+

: W
el

l c
on

d
uc

te
d

 m
et

a-
an

al
ys

es
, s

ys
te

m
at

ic
 r

ev
ie

w
s 

of
 R

C
Ts

 o
r 

R
C

Ts
 w

ith
 a

 lo
w

 r
is

k 
of

 b
ia

s.
 1

2:
 M

et
a-

an
al

ys
es

, s
ys

te
m

at
ic

 r
ev

ie
w

s 
of

 R
C

Ts
 o

r 
R

C
Ts

 
w

ith
 a

 h
ig

h 
ris

k 
of

 b
ia

s.
 2

+
+

: H
ig

h-
q

ua
lit

y 
sy

st
em

at
ic

 r
ev

ie
w

s 
of

 c
as

e-
co

nt
ro

l o
r 

co
ho

rt
 s

tu
d

ie
s.

 H
ig

h-
q

ua
lit

y 
ca

se
-c

on
tr

ol
 o

r 
co

ho
rt

 s
tu

d
ie

s 
w

ith
 a

 v
er

y 
lo

w
 r

is
k 

of
 c

on
fo

un
d

in
g,

 b
ia

s 
or

 c
ha

nc
e 

an
d

 a
 h

ig
h 

p
ro

b
ab

ili
ty

 t
ha

t 
th

e 
re

la
tio

ns
hi

p
 is

 c
au

sa
l. 

2+
: W

el
l-

co
nd

uc
te

d
 c

as
e-

co
nt

ro
l o

r 
co

ho
rt

 s
tu

d
ie

s 
w

ith
 a

 lo
w

 r
is

k 
of

 c
on

fo
un

d
in

g,
 b

ia
s 

or
 c

ha
nc

e 
an

d
 a

 m
od

er
at

e 
p

ro
b

ab
ili

ty
 t

ha
t 

th
e 

re
la

tio
ns

hi
p

 is
 c

au
sa

l. 
22

: C
as

e-
co

nt
ro

l o
r 

co
ho

rt
 s

tu
d

ie
s 

w
ith

 a
 h

ig
h 

ris
k 

of
 c

on
fo

un
d

in
g,

 b
ia

s 
or

 c
ha

nc
e 

an
d

 a
 s

ig
ni

fic
an

t 
ris

k 
th

at
 

th
e 

re
la

tio
ns

hi
p

 is
 n

ot
 c

au
sa

l. 
3:

 N
on

-a
na

ly
tic

al
 s

tu
d

ie
s 

(e
g,

 c
as

e 
re

p
or

ts
, c

as
e 

se
rie

s)
. 4

: E
xp

er
t 

op
in

io
n.

**
**

(A
) A

t 
le

as
t 

on
e 

m
et

a-
an

al
ys

is
, s

ys
te

m
at

ic
 r

ev
ie

w
, o

r 
R

C
T 

ra
te

d
 a

s 
1+

+
 a

nd
 d

ire
ct

ly
 a

p
p

lic
ab

le
 t

o 
th

e 
ta

rg
et

 p
op

ul
at

io
n 

or
 a

 s
ys

te
m

at
ic

 r
ev

ie
w

 o
f R

C
Ts

 o
r 

a 
b

od
y 

of
 e

vi
d

en
ce

 c
on

si
st

in
g 

p
rin

ci
p

al
ly

 o
f s

tu
d

ie
s 

ra
te

d
 a

s 
1+

 d
ire

ct
ly

 a
p

p
lic

ab
le

 t
o 

th
e 

ta
rg

et
 

p
op

ul
at

io
n 

an
d

 d
em

on
st

ra
tin

g 
ov

er
al

l c
on

si
st

en
cy

 o
f r

es
ul

ts
. (

B
) A

 b
od

y 
of

 e
vi

d
en

ce
 in

cl
ud

in
g 

st
ud

ie
s 

ra
te

d
 a

s 
2+

+
 d

ire
ct

ly
 a

p
p

lic
ab

le
 t

o 
th

e 
ta

rg
et

 p
op

ul
at

io
n 

an
d

 d
em

on
st

ra
tin

g 
ov

er
al

l c
on

si
st

en
cy

 o
f r

es
ul

ts
 o

r 
ex

tr
ap

ol
at

ed
 e

vi
d

en
ce

 fr
om

 s
tu

d
ie

s 
ra

te
d

 
as

 1
+

+
 o

r 
1+

. (
C

) A
 b

od
y 

of
 e

vi
d

en
ce

 in
cl

ud
in

g 
st

ud
ie

s 
ra

te
d

 a
s 

2+
 d

ire
ct

ly
 a

p
p

lic
ab

le
 t

o 
th

e 
ta

rg
et

 p
op

ul
at

io
n 

an
d

 d
em

on
st

ra
tin

g 
ov

er
al

l c
on

si
st

en
cy

 o
f r

es
ul

ts
 o

r 
ex

tr
ap

ol
at

ed
 e

vi
d

en
ce

 fr
om

 s
tu

d
ie

s 
ra

te
d

 a
s 

2+
. (

D
) E

vi
d

en
ce

 le
ve

l 3
 o

r 
4 

or
 e

xt
ra

p
ol

at
ed

 
ev

id
en

ce
 fr

om
 s

tu
d

ie
s 

ra
te

d
 a

s 
2+

.
††

††
S

tr
on

g 
re

co
m

m
en

d
at

io
n 

fo
r 

us
e 

of
 a

n 
in

te
rv

en
tio

n:
 B

en
efi

ts
 o

f t
he

 in
te

rv
en

tio
n 

ou
tw

ei
gh

 t
he

 r
is

ks
; m

os
t 

p
at

ie
nt

s 
w

ou
ld

 c
ho

os
e 

th
e 

in
te

rv
en

tio
n 

w
hi

le
 o

nl
y 

a 
sm

al
l p

ro
p

or
tio

n 
w

ou
ld

 n
ot

; f
or

 c
lin

ic
ia

ns
, m

os
t 

of
 t

he
ir 

p
at

ie
nt

s 
w

ou
ld

 r
ec

ei
ve

 t
he

 in
te

rv
en

tio
n;

 
fo

r 
p

ol
ic

y 
m

ak
er

s,
 it

 w
ou

ld
 b

e 
a 

us
ef

ul
 p

er
fo

rm
an

ce
 in

d
ic

at
or

. W
ea

k 
re

co
m

m
en

d
at

io
n 

fo
r 

th
e 

us
e 

of
 a

n 
in

te
rv

en
tio

n:
 R

is
ks

 a
nd

 b
en

efi
ts

 o
f t

he
 in

te
rv

en
tio

n 
ar

e 
fin

el
y 

b
al

an
ce

d
; m

an
y 

p
at

ie
nt

s 
w

ou
ld

 c
ho

os
e 

th
e 

in
te

rv
en

tio
n 

b
ut

 m
an

y 
w

ou
ld

 n
ot

; c
lin

ic
ia

ns
 

w
ou

ld
 n

ee
d

 t
o 

co
ns

id
er

 t
he

 p
ro

s 
an

d
 c

on
s 

fo
r 

th
e 

p
at

ie
nt

 in
 t

he
 c

on
te

xt
 o

f t
he

 e
vi

d
en

ce
; f

or
 p

ol
ic

y 
m

ak
er

s,
 it

 w
ou

ld
 b

e 
a 

p
oo

r 
p

er
fo

rm
an

ce
 in

d
ic

at
or

 w
he

re
 v

ar
ia

b
ili

ty
 in

 p
ra

ct
ic

e 
is

 e
xp

ec
te

d
. N

o 
re

co
m

m
en

d
at

io
n:

 In
su

ffi
ci

en
t 

ev
id

en
ce

 t
o 

su
p

p
or

t 
an

y 
re

co
m

m
en

d
at

io
n.

 S
tr

on
g 

re
co

m
m

en
d

at
io

n 
ag

ai
ns

t 
th

e 
us

e 
of

 a
n 

in
te

rv
en

tio
n:

 R
is

ks
 o

f t
he

 in
te

rv
en

tio
n 

ou
tw

ei
gh

 t
he

 b
en

efi
ts

; m
os

t 
p

at
ie

nt
s 

w
ou

ld
 n

ot
 c

ho
os

e 
th

e 
in

te
rv

en
tio

n 
w

hi
le

 o
nl

y 
a 

sm
al

l p
ro

p
or

tio
n 

w
ou

ld
; f

or
 c

lin
ic

ia
ns

, m
os

t 
of

 t
he

ir 
p

at
ie

nt
s 

w
ou

ld
 

no
t 

re
ce

iv
e 

th
e 

in
te

rv
en

tio
ns

.
‡‡

‡‡
(A

) E
vi

d
en

ce
 is

 fr
om

 e
nd

-p
oi

nt
s 

of
 w

el
l-

d
es

ig
ne

d
 R

C
Ts

 t
ha

t 
p

ro
vi

d
e 

a 
co

ns
is

te
nt

 p
at

te
rn

 o
f fi

nd
in

gs
 in

 t
he

 p
op

ul
at

io
n 

fo
r 

w
hi

ch
 t

he
 r

ec
om

m
en

d
at

io
n 

is
 m

ad
e.

 C
at

eg
or

y 
A

 r
eq

ui
re

s 
su

b
st

an
tia

l n
um

b
er

s 
of

 s
tu

d
ie

s 
in

vo
lv

in
g 

su
b

st
an

tia
l n

um
b

er
s 

of
 

p
ar

tic
ip

an
ts

. (
B

) E
vi

d
en

ce
 is

 fr
om

 e
nd

-p
oi

nt
s 

of
 in

te
rv

en
tio

n 
st

ud
ie

s 
th

at
 in

cl
ud

e 
on

ly
 a

 li
m

ite
d

 n
um

b
er

 o
f p

at
ie

nt
s,

 p
os

th
oc

 o
r 

su
b

gr
ou

p
 a

na
ly

si
s 

of
 R

C
Ts

 o
r 

m
et

a-
an

al
ys

is
 o

f R
C

Ts
. I

n 
ge

ne
ra

l, 
ca

te
go

ry
 B

 p
er

ta
in

s 
w

he
n 

fe
w

 r
an

d
om

is
ed

 t
ria

ls
 e

xi
st

, t
he

y 
ar

e 
sm

al
l i

n 
si

ze
, t

he
y 

w
er

e 
un

d
er

ta
ke

n 
in

 a
 p

op
ul

at
io

n 
th

at
 d

iff
er

s 
fr

om
 t

he
 t

ar
ge

t 
p

op
ul

at
io

n 
of

 t
he

 r
ec

om
m

en
d

at
io

n 
or

 t
he

 r
es

ul
ts

 a
re

 s
om

ew
ha

t 
in

co
ns

is
te

nt
. (

C
) E

vi
d

en
ce

 is
 fr

om
 o

ut
co

m
es

 o
f u

nc
on

tr
ol

le
d

 o
r 

no
n-

ra
nd

om
is

ed
 t

ria
ls

 o
r 

fr
om

 o
b

se
rv

at
io

na
l 

st
ud

ie
s.

 (D
) T

hi
s 

ca
te

go
ry

 is
 u

se
d

 o
nl

y 
in

 c
as

es
 w

he
re

 t
he

 p
ro

vi
si

on
 o

f s
om

e 
gu

id
an

ce
 w

as
 d

ee
m

ed
 v

al
ua

b
le

 b
ut

 t
he

 c
lin

ic
al

 li
te

ra
tu

re
 a

d
d

re
ss

in
g 

th
e 

su
b

je
ct

 w
as

 in
su

ffi
ci

en
t 

to
 ju

st
ify

 p
la

ce
m

en
t 

in
 o

ne
 o

f t
he

 o
th

er
 c

at
eg

or
ie

s.
 T

he
 P

an
el

 c
on

se
ns

us
 is

 b
as

ed
 

on
 c

lin
ic

al
 e

xp
er

ie
nc

e 
or

 k
no

w
le

d
ge

 t
ha
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stem cell transplantation33 and three for all forms of solid 
organ transplantation.3 35 37

Three guidelines addressed LTBI in patients with 
HIV.9 39 40 There were nine other guidelines which discussed 
screening in all at risk populations.10 41–48 Six of these also 
included discussion on patients with HIV41–45 47 and four 
were IGRA specific guidelines, although these guidelines 
also used TST as part of their screening strategies.41 43 44 46 
Three guidelines were developed in countries with a high 
prevalence of TB (South Africa and Philippines).20 24 40

Across the guidelines, the methods for liter-
ature review were not always specified. Liter-
ature review was conducted in 32 guidelines 
(84%),1 3 9 10 15–22 24 26–35 37–39 41–46 48 of which 12 based their 
recommendations on a combination of the literature review 
and expert consensus.3 9 10 15–18 20 21 26 29 34 37 43–46 Two guidelines 
were based on expert consensus alone.23 42 Twenty guide-
lines graded the level of evidence.3 9 10 17 18 24 27–30 32 34–39 42 46 48 
Furthermore, 17 guidelines graded the strength of their 
recommendations.3 9 10 24 26 28–34 38 39 41 45 48 Where evidence 
was graded, it was often of low quality. Only nine (24%) 
guidelines were peer reviewed,9 10 17 19 20 24 29 30 48 with five 
(13%) made available for public consultation prior to 
publication.9 19 20 24 48 Only one guideline included a formal 
cost-effectiveness analysis48 which suggested that TST was 
more cost effective compared with the IGRA. The incre-
mental cost-effectiveness ratio was influenced by prevalence 
of disease and age of the patients.

Methodological quality
Table 2 summarises the AGREE domain scores of each 
guideline. The mean AGREE score (and range) for all 
guidelines was 55% (0%–100%). In terms of scope and 
purpose, on average 80% (56%–100%) of criteria were met 
for all guidelines. The average score for stakeholder involve-
ment was 51% (11%–97%), for rigour of development 47% 
(10%–93%), clarity and presentation 74% (50%–92%), 
applicability 47% (0%–92%) and editorial independence 
35% (0%–92%). The overall domain mean score was 55% 
(35%–80%).

Weighted Kappa scores (κ) to assess inter-rater agree-
ment ranged from a score between poor to very good, 
with the majority being moderate (0.41–0.60) to very good 
(0.81–1.00). The overall weighted score was 0.65 (95% CI 
0.60–0.69), with good concordance between reviewers. The 
AGREE scores did not improve with later guidelines and 
over time.

textual synthesis
A summary of the guidelines and the recommendations 
are provided in table 3. Most guidelines recommended 
screening in all immunosuppressed patients, and treatment 
if there was clinical evidence of LTBI.

screening for latent tb infection
Populations of interest
Most clinical practice guidelines recommended screening 
for LTBI in patients starting immunosuppression or were 

highly likely to start immunosuppression, and patients 
immunosuppressed due to concurrent illness, including 
patients with HIV and/or undergoing solid organ and bone-
marrow transplantation.3 15–20 22 24 26 33 35 37 39 47 48 Although 
medical immunosuppression was mostly biological therapy, 
two guidelines specified recommendations for patients who 
have received medical immunosuppression such as metho-
trexate,17 32 cyclosporine and T cell blocking agents for the 
management of autoimmune disease.17 A third guideline 
which considered all immunosuppressed patients also spec-
ified the use of non-biological therapies.47

screening modalities and frequencies
A combination of TST and/or IGRA testing, chest X-ray, 
detailed background history (including previous exposure 
to other individuals with TB) and risk factor assessment 
(travel or migration from endemic areas) was the most 
frequent recommendation for LTBI screening in immu-
nosuppressed individuals.1 17 18 21 23 24 26 29–32 47 The recom-
mended choice of screening modalities and their frequency 
were reliant on test availability and costs. The TST is widely 
available and economical.10

In guidelines pertaining to medical immunosuppres-
sion, the recommendations for screening varied consid-
erably between the use of TST and IGRA. Concurrent 
testing with both TST and IGRA was supported in six 
guidelines,16 18 20 22 26 32 however, three recommended 
the use of IGRA alone.15 28 30 Seven guidelines supported 
TST screening alone, but these recommendations were 
published prior to 2011.17 19 21 23 24 27 29 Two other guidelines 
recommended the use of either the TST or IGRA.1 22 In 
addition, two other guidelines recommended IGRA for 
BCG vaccinated individuals.16 17

In patients who require long-term maintenance medical 
immunosuppression, repeat testing at yearly intervals using 
IGRA was recommended by three guidelines,17 28 31 but two 
advocated against this, as the benefits of frequent IGRA 
screening was questionable.16 27 IGRA was recommended by 
one guideline in the presence of (any) skin disease due to 
difficulties in inoculating the TST in many of these cases.18

For transplant recipients, those with HIV and other 
immunosuppressed individuals, most guidelines acknowl-
edged the added value of including TST and IGRA in the 
screening algorithm.9 10 33 35 37–39 41–46 48 Two guidelines 
specified the preference for IGRA over TST as the stan-
dard triage screening tool for LTBI, because of the high 
false positive rates associated with TST,34 particularly among 
those who had been vaccinated with BCG.47 However, 
across all guidelines, among BCG vaccinated individ-
uals, two guidelines recommended a two-step strategy for 
screening LTBI.31 42 TST was often considered as the triage 
test. If negative, IGRA was recommended as the second test 
to confirm the diagnosis. This has also been recommended 
to increase case detection in five other guidelines.17 20 30 35 46

Costs were also considered as a key factor in determining 
the frequency and modality of screening in immunosup-
pressed individuals. The WHO have suggested IGRA and/or 
TST may be used in high-income and upper-middle-income 
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countries.10 Given the anticipated costs of IGRA, and the 
general acceptance of TST by clinicians and patients, TST 
was preferred in low income countries, despite the lower 
test accuracies of TST.10 In the high prevalence settings 
of South Africa and the Philippines, there was no reliable 
testing method: a combined TST and IGRA approach was 
recommended in one guideline,20 treatment of all patients 
with HIV without screening was recommended in another40 
and TST alone in one guideline.24

Defining screen positive and negative results
Criteria for TST positivity varied across guidelines. Some 
recommended a TST-induced reaction of at least 5 mm 
diameter in all populations, to allow for the treatment of 
patients in high-risk settings.17 19–21 26 35–37 40 48 Other recom-
mendations for the threshold diameter ranged from 6 mm 
to 20 mm.18–21 23 24 26 27 31 33 Where the TST result was initially 
negative, two guidelines recommended repeat testing.23 45 
In all guidelines, an individual was deemed to be at risk for 
LTBI if either the TST or IGRA was positive.

Are these recommendations valid?
There is a body of evidence assessing the test performance 
characteristics of TST and IGRA in the general population. 
However, these recommendations were sourced largely 
from observational studies performed in middle to high-in-
come countries and did not include immunosuppressed 
patients from low-resource settings and with low certainty 
of the evidence. Given the low test sensitivity of TST in 
immunosuppressed patients, some guidelines suggested 
a two-stage screening, first using TST and then IGRA to 
increase the detection rates of LTBI.17 20 30 35 46 Among 
those who are immunosuppressed and had previously been 
vaccinated with BCG, IGRA generally performs better than 
TST. IGRA test sensitivity and specificity varies between 
67%–75% and 93%–99%, respectively.33 43 However, given 
the concerns of spectrum bias, most guidelines suggested 
caution in the interpretation of test results among immu-
nosuppressed hosts.

treatment for latent tb infection
Population of interests
Either a positive TST or IGRA was considered suffi-
cient evidence to warrant further evaluation. Prior 
to LTBI treatment, exclusion of active TB was recom-
mended.1 9 15 17 18 25 26 29 30 32 35 42–44 47 48 Once active TB 
was excluded, LTBI treatment was recommended. 
Treatment for LTBI was also indicated for those who 
were BCG vaccinated, because BCG status may indi-
cate time spent in an area with a high prevalence of 
LTBI.34 Furthermore, in South Africa, where there is a 
high prevalence of TB, treatment for LTBI was recom-
mended in all patients after exclusion of active TB in 
the setting of HIV.40 Also, most clinical practice guide-
lines recommended LTBI treatment where clinical 
suspicion was high, regardless of the IGRA and TST test 
findings.1 3 15 19 20 24 26 28 29 33 35–38G
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Table 3 Summary of recommendations

Guidelines Population

Screening 
process Treatment 

method
Treatment 
duration

Timing before 
immunosuppressionHistory TST IGRA CXR

ARA 20101 Biological therapy X X X Isoniazid* 6–9 months 1–2 months

Aguado et al 20093 Transplant recipients X X X Isoniazid 9 months Before transplant

CDC 20169 Patients with HIV X X Isoniazid 9 months NS

WHO 201510 Low-middle income 
countries

X X Isoniazid 6 months NS

Beglinger et al 
200715

Biological therapy X X X Isoniazid OR 
rifampicin

NS 1 month

Cantini et al 201516 Biological therapy X X X Isoniazid 9 months 1 month

Doherty 200817 Patients with psoriasis X X X Isoniazid 9 months 1–2 months or longer

Duarte et al 201218 Biological therapy X X X Isoniazid 9 months 1–2 months

Fonseca et al 200819 Biological therapy X X X Isoniazid 6–9 months 1 month

Hodkinson  
et al 201320

Patients with 
rheumatoid arthritis

X X X X Isoniazid 9 months 1 month

Kavanagh  
et al 200821

Biological therapy X X X Isoniazid 9 months Pre-immunosuppression

Keith et al 201422 Bullous dermatosis X X NS NS NS

Koike et al 200723 Biological therapy X X X Isoniazid NS NS

Lichauco et al 
200624

Biological therapy X X Isoniazid 9 months 1 month

Salmon200225 Biological therapy X X Rifampicin 
and 
pyrazinamide

2 months 3 weeks

Mir Viladrich  
et al 201626

Biological therapy X X X Isoniazid 9 months 4 weeks

Mok et al 201127 Biological therapy X Isoniazid 9 months 4 weeks

Nordgaard-Lassen 
et al 2012 28

Biological therapy X Isoniazid 9 months 4 weeks

BTS 200529 Biological therapy X X X Isoniazid 6 months Concurrent

Smith et al 200930 Biological therapy X X Isoniazid OR 
Isoniazid and 
rifampicin

6 months 
OR 
3 months

2 months

Solovic et al 201031 Biological therapy X X X X Isoniazid 9 months 4 weeks

Carrasoca  
et al 201632

Methotrexate therapy X X X Isoniazid NS NS

Bumbacea  
et al 201233

Transplant recipients X X NS NS Before transplant

KDIGO 200934 Renal transplant X X Isoniazid 9 months NS

Meije et al 201435 Transplant recipients X X Isoniazid 9 months NS

EBPG 200236 Renal transplant 
recipients

X X X Isoniazid 9 months NS

Subramanian 201337 Transplant recipients X X X X Isoniazid 9 months Before or after transplant

Tomblyn et al 200938 SCT recipients X X X Isoniazid 9 months NS

Pozniak et al 201139 Patients with HIV X X Isoniazid 6 months NS

SA 201040 Patients with HIV X Isoniazid 6 months NS

Santin et al 201741 Patients with HIV X X X NS NS NS

Biological therapy X X X NS NS NS

Transplant recipients X X X NS NS NS

Continued
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Intervention and duration
Recommendations for the treatment of LTBI were 
largely similar across guidelines, regardless of the mode 
of immunosuppression. In most guidelines, isoniazid 
300 mg daily with pyridoxine was recommended for a 
duration of 9 months.3 9 16–21 24–27 29 31 33–39 42 Six months 
of isoniazid therapy was considered less efficacious,18 but 
was recommended in one guideline.48 Three guidelines 
suggested a flexible treatment regimen of 6–9 months of 
the combined therapies.19 30 47 Four guidelines did not 
specify duration.15 23 32 45

Rifamycin-based therapy (10 mg/kg/day) either alone 
or for three10 or four1 3 9 10 15–18 24 26 27 31 33 35–39 42 months was 
the second most frequently reported treatment strategy 
among patients who tested positive for LTBI. This was 
thought to be useful when isoniazid was contraindicated 
or not tolerated,27 with one guideline describing the 
option as cheaper, but with more drug-drug interactions.18 
Rifampicin plus isoniazid for three1 10 15–19 25 26 29–31 39 or 
4 months10 24 was also an option. Rifampicin plus isoni-
azid for 3 months was stipulated as a primary alternative 
therapy to isoniazid in two guidelines.30 48 Other options 
included rifabutin for 4 months9 42 or 3 months of weekly 
rifapentine and isoniazid.9 10 Finally, rifampicin and pyra-
zinamide for a shorter 2-month regimen was considered 
as an option in eight guidelines,3 25 29 35–39 with most being 
in the transplantation setting. The shorter duration of 
treatment was considered advantageous for those main-
tained on the transplant waiting list.3 35–38 However, a 
biological therapy-based guideline advised against this 
option due to the increased risk of hepatotoxicity.24

In the transplantation and HIV settings, some guide-
lines specified avoidance of rifamycins, given the poten-
tial drug-drug interactions with calcineurin inhibitors 
and protease inhibitors.3 35 37 However, therapeutic drug 
monitoring may mitigate against the potential for such 
interactions.34 Several other non-rifamycin based alterna-
tives were recommended and included ethambutol with 
levofloxacin or moxifloxacin for 6 months,3 3712 weeks of 
rifapentine and isoniazid and 6 months of isoniazid with 
ethambutol.24

Close monitoring with monthly liver function tests 
and for peripheral neuropathy was recommended while 
on treatment for all patients.3 9 10 17 18 26 31 35 37 40 47 Coad-
ministration of vitamin B6 (pyridoxine) was suggested 
universally, to reduce the risk of peripheral neuropathy 
associated with isoniazid. If there were treatment inter-
ruptions for more than 2 months, one guideline recom-
mended clinical and radiological reassessment for TB.42

timing of preventive therapy
In patients who are medically immunosuppressed, most 
guidelines recommended delaying medical therapy for 
1 month after commencement of LTBI treatment where 
possible, to reduce the risk of TB reactivation.15–18 20 24–28 
Alternative waiting periods varied between 3 weeks25 47 to 
2 months.30 One guideline preferred a prolonged delay, 
but did not provide a time frame.21 However, if the under-
lying disease was severe, earlier institution of immuno-
suppressive agents was accepted17 29 once active TB was 
excluded.28

Guidelines Population

Screening 
process Treatment 

method
Treatment 
duration

Timing before 
immunosuppressionHistory TST IGRA CXR

Al Jahdali et al 
201042

Susceptible 
populations

X X Isoniazid 9 months NS

ECDC 201143 Immunocompromised X X NS NS NS

Mazurek et al 201044 Susceptible 
populations

X X X X NS NS NS

Taylor et al (CDC 
2005)45

Susceptible 
populations

X X X Isoniazid NS NS

CTC 200846 Immunocompromised X X NS NS NS

Japanese Society for 
Tuberculosis 201447

Susceptible 
populations

X X X Isoniazid 6–9 months 3 weeks before 
immunosuppression
NS for transplant

NICE 201648 Susceptible 
populations

X X X Isoniazid OR 
Isoniazid and 
rifampicin

6 months 
OR 
3 months

NS

*Where isoniazid is used, it is always provided concurrently with pyridoxine prophylaxis.
ARA, Australian Rheumatological Association; BTS, British Thoracic Society; CDC, centre for disease control; CTC, Canadian 
Tuberculosis Committee; CXR, chest X-ray; EBPG, European Best Practice Guideline Expert Group on Renal Transplantation; ECDC, 
European Centre for Disease Prevention and Control; IGRA, interferon gamma release assay; KDIGO, Kidney Disease Improving 
Global Outcomes; NICE, National Institute for Health and Care Excellence; NS, not specified; SA, South Africa; SCT, Stem cell 
transplant, TST, tuberculin skin test.

Table 3 Continued 
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In transplant setting, patients with LTBI are recom-
mended to commence treatment on the waiting list 
where possible, with treatment ideally completed prior 
to transplantation.3 33 35 37 38 However, treatment inter-
ruption peritransplantation, with recommencement 
and completion of the treatment course once patients 
were clinically stable, may also be considered.33 35 37 
LTBI treatment should not delay transplantation.38 In 
the setting of liver transplantation, the use of anti-TB 
medications has been associated with increased risk of 
hepatotoxicity. Thus, it was generally recommended 
that LTBI therapy be commenced after transplanta-
tion, to avoid drug-related fulminant hepatitis while 
waiting for a donor organ.3 35 37

In patients with HIV, the timing of commencement 
of antiretroviral therapy in relation to LTBI treat-
ment was not specified by clinical practice guidelines. 
Unlike treatment for active TB, immune reconstitu-
tion related to LTBI treatment has not been docu-
mented.9 Generally, it was recommended to initiate or 
continue antiretroviral treatment concurrently with 
treatment for LTBI.39 40

Are these recommendations valid?
Overall, clinical practice guidelines recommended the 
use of isoniazid-based or rifamycin-based regimes for 
the treatment of LTBI. The evidence for recommen-
dations was largely sourced from observational studies 
in high-income countries, thus limiting the ability to 
generalise recommendations to low-income countries. 
There was very little evidence about the exact time 
frame of delay before initiating treatment. In addition, 
side effects associated with the treatment of LTBI, such 
as hepatotoxicity, neuropathy, gastrointestinal toxicity 
and rash, were discussed in only 50% of the guide-
lines.1 3 9 10 18 19 21 24 29 31 33 35–37 39 40 42 47 48

DIsCussIOn
Clinical practice guidelines for screening and treatment 
of LTBI vary in scope and their recommendations for 
screening modalities, frequency of screening and the target 
populations of interest. The two-stage screening approach 
of TST and IGRA was most frequently recommended 
because of improved test performance characteristics in 
high risk, immunosuppressed populations. Guidelines did 
not specify how to interpret a mismatch in results between 
TST and IGRA, but recommended treatment where either 
test was positive. For treatment, most recommendations 
suggested the use of isoniazid-based therapies for LTBI, 
but there were discrepancies in the duration and timing of 
commencing treatment. Nine months of isoniazid-based 
therapy appeared to be the preferred therapy for LTBI, 
and most agreed that treatment of LTBI should be initiated 
prior to commencement of immunosuppressive therapies.

While most guidelines conducted a comprehensive 
literature review, the evidence base supporting the recom-
mendations was limited to observational studies without 

trial-based evidence to support routine screening and treat-
ment for LTBI in immunosuppressed patients. The rigour 
of guideline development lacks robustness. Less than half 
of the guidelines provided grading of the evidence and 
recommendations. Details regarding the methods used for 
formulating the recommendations were not adequately 
described, lacking transparency in the methodology and 
did not consistently link the recommendations to the corre-
sponding level of evidence, both for screening and treat-
ment of LTBI and the benefit-harm-cost relationship.

In this review, we found that public and stakeholder 
consultation was rarely reported in the development of the 
guidelines. Only 22% underwent a peer review process and 
11% underwent public consultation. Engaging experts may 
improve guidelines by allowing criticism and suggestions.19 
Expert clinicians were consulted in guideline development 
and included clinicians such as rheumatologists, gastro-
enterologists, dermatologists, thoracic physicians, infec-
tious diseases physicians and clinicians involved in treating 
patients with HIV. Public consultations and patient partici-
pation can also improve guideline applicability.49 Although 
four guidelines used public consultation, none elaborated 
on how they have contributed to guideline development. 
Guideline applicability may be improved by active consumer 
involvement and engagement in the development, design 
and implementation process.

Inconsistencies exist in the recommendations for 
screening modalities and frequencies for LTBI. The TST 
evokes delayed hypersensitivity after intradermal application 
of a purified protein derivative.33 TST generally performs 
poorly in immunosuppressed patients, with reported esti-
mates of 89% and 71% for test sensitivity and specificity, 
respectively.43 The lower test specificity may be due to the 
cross-reactivity with prior BCG vaccination15 34 and infec-
tions with non-TB mycobacteria. Testing with IGRA iden-
tifies adaptive immune response to TB-specific antigens 
which are not present in BCG strains, enabling greater 
specificity.42 43 Test sensitivity of TST and IGRA is uncer-
tain or may be reduced among immunosuppressed hosts 
because of anergy.33 Determining the diagnostic accuracy 
of the IGRA and TST is complicated because of the absence 
of an accurate and valid reference standard. For example, 
underestimation of the true test sensitivity and specificity 
of the new test may occur if the imperfect reference incor-
rectly classifies those with disease as no disease (false nega-
tive) and those without disease as disease (false positive).

Multiple diagnostic algorithms for LTBI have been 
proposed to overcome the shortcomings of IGRA and TST, 
including the use of predefined multiple imperfect diag-
nostic tests and clinical data to inform the prevalence esti-
mates of LTBI in different settings. Despite this, prevalence 
of LTBI varies substantially, even in high-risk patients.50 
Statistical methods such as latent class and Bayesian mixture 
analyses may overcome this limitation.51 52

Most guidelines recommended treatment for LTBI, 
including those who were screened negative but of high 
clinical risk. While this is of relevance and importance to 
at-risk immunosuppressed patients, interventions such 
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as isoniazid and alternatives including rifampicin are not 
without adverse complications. No guidelines specified 
contraindications to treatment, except in the case of liver 
transplantation, where treatment was recommended to be 
delayed until after transplantation due to the increased 
risk of hepatotoxicity.3 35 37 Treatment of LTBI also has 
other potential drug toxicities, including neuropathy and 
drug-drug interactions, particularly for rifampicin-based 
regimens. Although many guidelines acknowledged these 
toxicities, the impact of overtreatment and the potential 
risk of adverse drug reactions were not quantified. Only 
two guidelines specified the growing concern of increasing 
rates of multidrug-resistant TB secondary to excess expo-
sure to drug therapy.23 47 Furthermore, barriers to screening 
and treatment are only considered in one guideline, which 
stated that there were no barriers in a public hospital.41 This 
therefore would not apply in under-resourced settings or 
where public healthcare is not available.

In our systematic review, we used a reliable and vali-
dated method using the AGREE II to assess guidelines 
for the screening for and treatment of LTBI. There was 
good agreement between the two reviewers. We have 
summarised the variability in the literature pertaining to 
LTBI, allowing for a consolidated approach to recommen-
dations for screening and management of LTBI. However, 
limitations of our review are that we have only included 
guidelines written in the English language. Therefore, 
applicability of our findings to other settings, particularly 
those in low-income countries are uncertain. Future guide-
lines should consider the specific health issues that are 
applicable to the population of interest, such as in low-in-
come settings, and consider cost implications and barriers 
to screening and treatment. Very few guidelines discussed 
non-TNF based immunosuppression. This included two 
well-established medications—methotrexate and cyclo-
phosphamide—for the management of autoimmune 
disease as well as newer biological treatments.17 Only one 
guideline included newer monoclonal agents30 and one 
for patients on regular methotrexate therapy.32 One of the 
key challenges for guideline developers is the translation 
and dissemination of these recommendations in clinical 
practice, which may transform care and improve health of 
the target population. Currently, there are limited training 
initiatives in the implementation of these guidelines in 
different cultural and resource settings. Future research, 
through direct engagement with local stakeholders, clini-
cians and patients should therefore assess the features and 
processes that underpin success in research translation 
and adapt these strategies in practice.

Overall, the current clinical guidelines reaffirm the 
importance of LTBI screening and treatment. Although 
there are some discrepancies in terms of screening modali-
ties, recommendation for the treatment of LTBI was consis-
tent across all guidelines. Quality of evidence and rigour of 
guideline development varied. Therefore, there is a need to 
undertake better-quality studies, with international, multi-
disciplinary and stakeholder involvement to consolidate 
current evidence. This is critical to support evidence-based 

guidelines development and patient-centred practice to 
improve patient outcomes.
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