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Introduction
Tuberculosis (TB) is caused by the bacillus Mycobacterium tuberculosis (MTB), which is spread 
when people who are ill with TB expel bacteria into the air (e.g., by coughing). About a quarter of 
the global population is estimated to have been infected with MTB.1 Following infection, the risk 
of developing MTB disease is highest in the first 2 years (approximately 5%), after which it 
subsequently declines. It is a communicable disease of public health concern that inequitably 
impacts the most vulnerable populations worldwide.2 Vulnerable populations are those with 
high risk for MTB disease and whose disadvantaged or marginalised socioeconomic position 
limits their access to the health system.2 Globally, MTB is one of the most prevalent bacterial 
infections and is a major contributor to mortality in several resource-limited countries.3

In 2022, the total number of deaths worldwide on account of MTB was 1.30 million (95% 
uncertainty interval [UI]: 1.18–1.43 million).1 Diagnosis of MTB mostly depends on Xpert MTB or 
RIF Ultra (Xpert Ultra), a polymerase chain reaction (PCR) test for the detection of MTB in 
sputum, which is affordable, popular and recommended by the World Health Organization 
(WHO) for use in human immunodeficiency virus (HIV) positive and negative individuals in 
2017.1,4 However, many individuals with presumptive TB do not produce sputum, complicating 
diagnosis through sputum-based tests.5,6 A systematic review conducted by Chatla et al.,4 on the 
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use of urinary lipoarabinomannan (ULAM) in people living 
with HIV (PLHIV) observed that ULAM is a useful adjunct 
to diagnose TB, especially among HIV-positive individuals 
with CD4 count ≤ 100 cells/μL, in which the specificity 
ranged from 76% to 100% with a crude average of 92.7% and 
sensitivity ranged from 8.3% to 93.0% with a crude average 
of 44.1%.4

As of 2024, the Alere Determine TB-LAM Ag test (AlereLAM) 
is the only commercially available assay and is recommended 
by the WHO. However, it has unsatisfactory performance, 
particularly in HIV-negative individuals (sensitivity 
∼10%).5,6 The current recommendation is only to assist in TB 
diagnosis for HIV-positive individuals who exhibit TB signs 
and symptoms and for severely immunosuppressed 
patients irrespective of the symptoms.7 However, these 
cases cover only a small proportion of new cases (6.7%) and 
deaths (11.7%), and modelling predicts that morbidity and 
mortality could be greatly reduced if a ULAM test could be 
extended to  all symptomatic people, including the HIV-
negative population.7 A cross-sectional study on HIV-
positive and negative individuals conducted in Uganda 
evaluated the performance of Xpert Ultra on urine samples 
and yielded a low sensitivity (17.2%, 95% Confidence 
Interval [CI] 12.3–23.2), but high specificity (98.1%, 95% CI 
94.4–99.6).5,6 However, to date, no large randomised 
controlled trials have been conducted and the current 
evidence does not support this.5,6 Currently, in HIV-negative 
individuals, ULAM is not used to diagnose pulmonary 
TB (PTB). Consequently, diagnosis of Xpert Ultra or smear-
negative PTB and extrapulmonary TB (EPTB) remains 
challenging in such individuals.

An accurate screening test for active PTB is urgently required 
for patients who are not coinfected with HIV.7 The early 
diagnosis of TB can reduce TB-associated morbidity and 
mortality, as well as transmission.1 Ideally, a screening test 
would use a non-invasive body fluid, such as urine, to 
facilitate utilisation in a low-resource setting.3 The aim was to 
summarise the evidence available on the use of urinary LAM 
as a point of care (POC) diagnostic tool for MTB in an HIV-
negative population.

Methods
Study design
Westphaln et al.8 describe five steps that can assist with such 
a review: steps one to three involve identifying the research 
question and identifying the relevant literature with the 
selection of appropriate studies, and steps four and five are 
to extract and chart the date, and summarise and report the 
results.9 The authors adopted this methodology to produce 
this scoping review.

This scoping review aims to address the following 
questions: (1) the use of ULAM as a POC diagnostic tool 
and (2) use of the current commercial assays in an HIV-
negative population.

Search terms and data sources
The search engines employed for this scoping review were 
PubMed, Google Scholar and Scopus, and the following 
terms were utilised: urinary lam OR ULAM OR 
lipoarabinomannan AND HIV negative OR HIV-negative 
OR HIV negative OR non-HIV OR HIV-negative AND 
tuberculosis OR TB OR Mycobacterium tuberculosis OR MTB 
AND diagnosis OR diagnostic OR POC OR point of care 
AND adult. The full form of the acronym HIV – human 
immunodeficiency virus – was not employed as all articles 
had the abbreviation mentioned. Any research article that 
mentioned an association between ULAM as a diagnostic 
tool for MTB infection in an HIV-negative cohort was 
included in this scoping review. Moreover, no restriction on 
the year of publication, language or country of publication 
was applied to our search. The only filters applied were 
human studies; all other articles were included.

Data synthesis
On 26 March 2024, a total of 210 articles were identified 
using the above search terms on three medical search 
engines (Google Scholar: 44, PubMed: 58, Scopus: 108). 
Articles were screened by their ‘title’ to determine if they 
were relevant to this study. All studies, except case reports, 
were included, and if the article was deemed suitable for 
review, then the full ‘abstract’ was analysed to determine if 
the article was to be selected. Non-English studies were 
excluded, and if the article was suitable, it was downloaded 
and saved by the primary investigator for further analysis 
in our results. A total of 11 articles were chosen for the 
review. The article selection process is summarised in a 
PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) Chart in Figure 1.

Review findings
Demographics of study population
This article provides a comprehensive review of 11 articles 
which included a total of 842 participants. A summary of the 
articles appears in Table 1. Majority of these articles were 
cross-sectional cohorts or prospective studies with all the 

FIGURE 1: PRISMA chart depicting article selection process.
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studies being conducted in areas of high TB prevalence. All 
11 articles described the diagnostic use of ULAM in an HIV-
negative population. All the studies were conducted in lower 
to middle income countries (LMICs) and were published 
from various countries covering a wide geographical region 
with different populations: three articles from South Africa, 
one from Zimbabwe, one from Uganda, one from Tanzania, 
one from Peru, one from China, one from India, one from 
Ethiopia, one from Thailand, and one of the articles was a 
supplementary article.

Patient cohort
Out of the 11 articles, 8 utilised outpatient cohorts, 2 utilised 
inpatient cohorts and 1 article was a summary of the current 
literature. Furthermore, 8 included a comparison between 
HIV-positive and negative populations, and 3 focussed solely 
on HIV-negative populations.

Version of urinary lipoarabinomannan used
Since the inception of ULAM to aid in the diagnosis of TB, 
there have been various assays of ULAM tests available. As 
described previously, the Alere Determine TB LAM Ag is 
the only commercially available urine LAM test that has 
been approved by the WHO.9 In the 11 selected articles, 2 
studies utilised the Chemogen MTB ELISA (1st generation 
ULAM), 1 utilised the Inverness Clearview ELISA, 1 utilised 
a mix of the Chemogen and Clearview tests, 4 utilised the 
Determine ALERE LAM, 1 did not use a commercially 
available assay and 2 studies utilised both Determine 
ALERE LAM and the FUJILAM. As of 2024, the use of high-
performance probes, such as quantum dot nanobeads 
(QBs) and Electrochemiluminescence LAM research assays 
(EclLAM) have been described. These novel tests are still 
awaiting further testing and validation.

Relationship between HIV status and urinary 
lipoarabinomannan as a diagnostic tool
Most literature available on ULAM is limited to HIV-positive 
patients because of poor diagnostic value in HIV-negative 
patients.10 A meta-analysis by Minion et al. reported pooled 
sensitivities of 18% in HIV-negative patients, as opposed to 
56% in HIV-positive patients.11,12,13,14,15 The WHO Updated 
Guidelines on the use of Lateral Flow LAM (LF-LAM) 
recommend the test to be used as described: in inpatient 
settings, WHO strongly recommends using LF-LAM to 
assist  in the diagnosis of active TB in HIV-positive 
adults,  adolescents and children: with signs and symptoms 
of  TB (pulmonary and/or extrapulmonary) (strong 
recommendation); or with advanced HIV disease or who are 
seriously ill (strong recommendation); or irrespective of signs 
and symptoms of TB and with a CD4 count < 200 cells/mm3 
(strong recommendation).1 Even within an outpatient setting, 
the use of the ULAM is limited to HIV-positive adults, 
adolescents and children: with signs and symptoms of TB 
(pulmonary and/or extrapulmonary) or ‘seriously ill 
patients’; and irrespective of signs and symptoms of TB and 

with a CD4 count of less than 100 cells/mm3.1 The relationship 
between CD4 count in HIV-positive patients and ULAM 
positivity is well documented in which an inverse correlation 
between AlereLAM sensitivity and CD4 count has been 
identified with increasing sensitivity as patient CD4 count 
decreased (increased from 16% in patients with CD4 cell 
count > 200 cells per µL to 24% in patients with CD4 cell count 
between 101 and 199 cells per µL, to 54% in patients with CD4 
≤ 100 cells per µL).1

Discussion
Six studies recommended either the validation or 
development of novel ULAM tests in an HIV-negative 
population as the current assays available were not suitable 
for an HIV-negative population. One study did not observe 
an association between HIV status or CD4 count and ULAM; 
however, the sample size in this study was limited and the 
findings are to be interpreted with caution as this may be a 
false negative finding. This study further recommended the 
use of ULAM in patients admitted to intensive care unit 
(ICU) where TB is likely regardless of the HIV status. One 
study suggested the possible use of the ULAM test in 
conjunction with AFB smear and culture in resource-limited 
countries, to diagnose TB in patients with advanced HIV and 
in HIV-negative patients with disseminated TB. Three studies 
recommended against the use of the Chemogen ULAM in 
HIV-negative individuals.

Overall, the consensus of all studies, except one, recommended 
against the use of current assays and advocated for the 
development of new ULAM tests. Minimal disagreement 
between reviewers existed.

Low and middle-income countries are faced with a large TB 
burden.11,12,13,14,15 Healthcare facilities in these settings are 
inundated with TB cases and function with limited resources, 
including a shortage of intensive care beds.11,12,13,14,15 Data 
suggest that delays in initiation of TB treatment are associated 
with increased mortality.11,12,13,14,15 Urinary LAM offers the 
opportunity to provide a POC diagnosis of TB and has 
been  studied in both outpatient and general hospital 
settings.11,12,13,14,15 Furthermore, the use of ULAM may shorten 
the time to TB diagnosis and diagnose cases of TB that may 
have been missed with standard testing methods, with the 
hope that this may improve patient outcomes.

This review provides comprehensive insight into the 
current literature available on the use of ULAM in an HIV-
negative population. All these studies were conducted in 
areas with a large TB burden. Most of the available data on 
the use of ULAM is conducted in HIV-positive cohorts. 
Huang et al. state the current sensitivity of the ULAM in 
HIV-negative individuals as ~10% as of 2024 for the Alere 
LAM assay.7 The WHO requires a minimum sensitivity of 
65% to qualify as a biomarker. Consequently, it is evident 
that the current assay does not meet the criteria to be an 
approved biomarker for PTB in an HIV-negative population.
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Page 4 of 6 Review Article

http://www.phcfm.org Open Access

TA
BL

E 
1:

 T
ab

le
 d

ep
ic

tin
g 

a 
su

m
m

ar
y 

of
 th

e 
ar

tic
le

s u
se

d 
in

 th
e 

sc
op

in
g 

re
vi

ew
.

St
ud

y 
ye

ar
Au

th
or

Ty
pe

 o
f s

tu
dy

Co
un

tr
y 

Sa
m

pl
e

 si
ze

G
en

er
ati

on
 o

f U
LA

M
 u

se
d

St
ud

y 
po

pu
la

tio
n

M
ai

n 
fin

di
ng

s i
n 

HI
V-

ne
ga

tiv
e 

po
pu

la
tio

n

20
24

Hu
an

g 
et

 a
l.6

Le
tte

r t
o 

th
e 

Ed
ito

r
Ch

in
a

16
9

Q
Bs

 L
AM

 a
nd

 F
uj

i F
ilm

 L
AM

 
an

d 
De

te
rm

in
e 

AL
ER

E 
LA

M
Ad

ul
ts

 w
ith

 m
ic

ro
bi

ol
og

ic
al

ly
 

co
nfi

rm
ed

 (n
 =

 6
4)

 o
r c

lin
ic

al
ly

 
di

ag
no

se
d 

TB
 (n

 =
 2

4)
, o

th
er

 
re

sp
ira

to
ry

 d
ise

as
es

 (n
 =

 5
6)

 a
nd

 
he

al
th

y 
do

no
rs

 (n
 =

 2
5)

, a
ll 

HI
V 

ne
ga

tiv
e 

O
ut

pa
tie

nt
 c

oh
or

t

• 
�Co

m
bi

ne
d 

us
e 

of
 Q

ua
nt

um
 D

ot
 N

an
o 

be
ad

s 
(Q

Bs
)-L

AM
 a

nd
 e

ith
er

 X
pe

rt
 (8

0%
; 9

5%
 C

I, 
69

%
 –

 8
9%

) o
r s

m
ea

r (
77

%
; 9

5%
 C

I, 
66

%
 –

 8
5%

) c
an

 e
ffe

cti
ve

ly
 in

cr
ea

se
 th

e 
de

te
cti

on
 

ra
te

• 
�Di

ag
no

sti
c 

va
lu

e 
of

 u
rin

e 
LA

M
 te

sti
ng

 in
 in

di
vi

du
al

s w
ith

ou
t H

IV
• 

�O
ve

ra
ll 

se
ns

iti
vi

ty
 o

f 5
2%

 (9
5%

 C
I, 

41
%

 –
 6

3%
) a

nd
 sp

ec
ifi

ci
ty

 o
f 9

6%
 (9

5%
 C

I, 
90

%
 –

 9
9%

)
• 

Re
co

m
m

en
d 

us
e 

of
 n

ov
el

 U
LA

M
 

20
21

An
da

m
a 

et
 a

l.5
Cr

os
s-

se
cti

on
al

U
ga

nd
a

35
7

De
te

rm
in

e 
AL

ER
E 

LA
M

Ho
sp

ita
lis

ed
 a

nd
 o

ut
pa

tie
nt

 a
du

lts
 

(>
 1

8 
ye

ar
s)

 H
IV

-p
os

iti
ve

 a
nd

 
HI

V-
ne

ga
tiv

e 
w

ho
 w

er
e 

un
de

rg
oi

ng
 

sp
ut

um
-b

as
ed

 p
ul

m
on

ar
y 

TB
 

ev
al

ua
tio

n 
n 

= 
35

7 
pa

rti
ci

pa
nt

s 1
66

 
HI

V+
; 1

88
 H

IV
-

• 
�Se

ns
iti

vi
ty

 w
as

 h
ig

he
r i

n 
H

IV
-p

os
iti

ve
 v

s.
 H

IV
-n

eg
at

iv
e 

pa
rt

ic
ip

an
ts

 fo
r b

ot
h 

ur
in

e 
Xp

er
t 

U
ltr

a 
(3

2.
8%

 v
s.

 1
0.

1%
, p

 <
 0

.0
01

) a
nd

 D
et

er
m

in
e 

TB
-L

AM
 (1

5.
6%

 v
s.

 4
.3

%
, p

 =
 0

.0
1)

• 
�U

rin
e 

Xp
er

t U
ltr

a 
co

nti
nu

ed
 to

 h
av

e 
hi

gh
er

 se
ns

iti
vi

ty
 th

an
 D

et
er

m
in

e 
TB

-L
AM

 a
m

on
g 

HI
V-

po
siti

ve
 p

ati
en

ts
 (d

iff
er

en
ce

 1
7.

2%
, 9

5%
 C

I 4
.5

–2
9.

8,
 p

 =
 0

.0
1)

, w
ith

ou
t a

 d
iff

er
en

ce
 in

 
sp

ec
ifi

ci
ty

• 
Re

co
m

m
en

d 
us

e 
of

 n
ov

el
 U

LA
M

20
21

de
 V

as
co

nc
el

lo
s 

et
 a

l.10
Pr

os
pe

cti
ve

 
ob

se
rv

ati
on

al
 

co
ho

rt
 

So
ut

h 
Af

ric
a 

57
HI

V+
: 2

9
HI

V-
: 1

8
U

nk
no

w
n:

 3

De
te

rm
in

e 
AL

ER
E 

LA
M

Cr
iti

ca
lly

 il
l p

ati
en

ts
 a

dm
itt

ed
 to

 a
 

te
rti

ar
y 

ho
sp

ita
l i

nt
en

siv
e 

ca
re

 u
ni

t
• 

�N
o 

st
ati

sti
ca

lly
 si

gn
ifi

ca
nt

 d
iff

er
en

ce
 in

 th
e 

pr
op

or
tio

n 
of

 p
os

iti
ve

 L
AM

 te
st

s a
cc

or
di

ng
 to

 H
IV

 
st

at
us

 o
r C

D4
 c

ou
nt

• 
�TB

 L
AM

 w
as

 p
os

iti
ve

 in
 8

 o
f 2

9 
(2

7.
6%

) H
IV

-p
os

iti
ve

 p
ati

en
ts

 a
nd

 4
 o

f 1
8 

(2
2.

2%
 H

IV
-n

eg
ati

ve
 

pa
tie

nt
s,

 p
 =

 0
.7

44
• 

�Se
ns

iti
vi

ty
 o

f u
rin

ar
y 

LA
M

 fo
r c

on
fir

m
ed

 T
B 

in
 o

ur
 st

ud
y 

w
as

 5
0%

• 
�Th

e 
sp

ec
ifi

ci
ty

 o
f T

B 
LA

M
 in

 th
e 

cu
rr

en
t s

tu
dy

 w
as

 h
ig

h,
 ra

ng
in

g 
fr

om
 8

4.
2%

 to
 9

3.
1%

• 
�Re

co
m

m
en

d 
th

e 
us

e 
in

 IC
U

 p
ati

en
ts

 re
ga

rd
le

ss
 o

f H
IV

 st
at

us
 w

he
re

 T
B 

is 
co

ns
id

er
ed

 li
ke

ly
20

20
Br

og
er

 e
t a

l.11
Pr

os
pe

cti
ve

 
ob

se
rv

ati
on

al
 

co
ho

rt

So
ut

h 
Af

ric
a

Pe
ru

37
2

Fu
ji 

Fi
lm

 L
AM

 a
nd

 
De

te
rm

in
e 

AL
ER

E 
LA

M
 a

nd
 

El
ec

tr
oc

he
m

ilu
m

in
es

ce
nc

e 
LA

M
 re

se
ar

ch
 a

ss
ay

 
(E

cl
LA

M
)

HI
V-

ne
ga

tiv
e 

ad
ul

ts
 w

ith
 sy

m
pt

om
s 

su
gg

es
tiv

e 
of

 p
ul

m
on

ar
y 

TB
 p

re
se

nti
ng

 
to

 o
ut

pa
tie

nt
 h

ea
lth

 c
ar

e 
ce

nt
re

s i
n 

Pe
ru

 a
nd

 S
ou

th
 A

fr
ic

a

• 
�Se

ns
iti

vi
tie

s o
f A

le
re

LA
M

, F
uj

iL
AM

 a
nd

 E
cl

LA
M

 w
er

e 
10

.8
%

 (9
5%

 c
on

fid
en

ce
 in

te
rv

al
 [C

I] 
6.

3%
 –

 1
8.

0%
), 

53
.2

%
 (9

5%
 C

I 4
3.

9%
 –

 6
2.

1%
) a

nd
 6

6.
7%

 (9
5%

 C
I 5

7.
5%

 –
 7

4.
7%

), 
re

sp
ec

tiv
el

y
• 

�Th
e 

sp
ec

ifi
ci

tie
s o

f A
le

re
LA

M
, F

uj
iL

AM
 a

nd
 E

cl
LA

M
 w

er
e 

92
.3

%
 (9

5%
 C

I 8
8.

5%
 –

 9
5.

0%
), 

98
.9

%
 (9

5%
 C

I 9
6.

7%
 –

 9
9.

6%
) a

nd
 9

8.
1%

 (9
5%

 C
I 9

5.
6%

 –
 9

9.
2%

), 
re

sp
ec

tiv
el

y
• 

�Po
siti

ve
 li

ke
lih

oo
d 

ra
tio

s o
f A

le
re

LA
M

, F
uj

iL
AM

 a
nd

 E
cl

LA
M

 w
er

e 
1.

4,
 4

6.
2 

an
d 

34
.8

, 
re

sp
ec

tiv
el

y, 
an

d 
po

siti
ve

 p
re

di
cti

ve
 v

al
ue

s w
er

e 
37

.5
%

, 9
5.

2%
 a

nd
 9

3.
7%

, r
es

pe
cti

ve
ly

• 
�Co

m
pa

re
d 

w
ith

 A
le

re
LA

M
, F

uj
iL

AM
 d

et
ec

te
d 

5 
tim

es
 m

or
e 

pa
tie

nt
s 

w
ith

 T
B 

in
 

H
IV

-n
eg

at
iv

e 
pa

rt
ic

ip
an

ts
, h

ad
 a

 h
ig

h 
po

si
tiv

e 
pr

ed
ic

tiv
e 

va
lu

e 
an

d 
ha

s 
th

e 
po

te
nt

ia
l t

o 
im

pr
ov

e 
ra

pi
d 

di
ag

no
si

s 
of

 T
B 

at
 th

e 
po

in
t-

of
-c

ar
e

20
17

Su
w

an
pi

m
ol

ku
l 

et
 a

l.3
Pr

os
pe

cti
ve

 
ob

se
rv

ati
on

al
 

co
ho

rt

Th
ai

la
nd

10
9

De
te

rm
in

e 
AL

ER
E 

LA
M

Gr
ou

p 
1:

 H
IV

-p
os

iti
ve

 p
ati

en
ts

 w
ith

 T
B 

(6
3)

Gr
ou

p 
2:

 H
IV

-n
eg

ati
ve

 p
ati

en
ts

 w
ith

 
di

ss
em

in
at

ed
 T

B 
(2

0)
Gr

ou
p 

3:
 H

IV
-n

eg
ati

ve
 

im
m

un
oc

om
pr

om
ise

d 
pa

tie
nt

s w
ith

 
TB

 (2
6)

Gr
ou

p 
4:

 P
ati

en
ts

 w
ith

 d
ise

as
es

 o
th

er
 

th
an

 T
B 

(1
9)

 O
ut

pa
tie

nt

• 
�Th

e 
se

ns
iti

vi
ty

 o
f t

he
 te

st
 w

as
 2

0%
 in

 g
ro

up
 2

 a
nd

 1
2.

5%
 in

 g
ro

up
 3

, a
nd

 th
e 

sp
ec

ifi
ci

ty
 a

nd
 

PP
V 

w
er

e 
10

0%
 fo

r b
ot

h 
gr

ou
ps

• 
�A 

po
si

tiv
e 

ur
in

e 
LA

M
 te

st
 re

su
lt 

w
as

 s
ig

ni
fic

an
tly

 a
ss

oc
ia

te
d 

w
ith

 d
ea

th
• 

�Th
e 

fin
di

ng
s f

ro
m

 th
is 

st
ud

y 
su

gg
es

t t
he

 p
os

sib
le

 u
se

 o
f t

he
 U

LA
M

 te
st

 w
ith

 A
FB

 sm
ea

r a
nd

 
cu

ltu
re

 in
 re

so
ur

ce
-li

m
ite

d 
co

un
tr

ie
s,

 in
 th

e 
di

ag
no

sis
 o

f T
B 

in
 p

ati
en

ts
 w

ith
 a

dv
an

ce
d 

HI
V 

an
d 

in
 H

IV
 n

eg
ati

ve
 p

ati
en

ts
 w

ith
 d

iss
em

in
at

ed
 T

B

20
17

Sa
hl

e 
et

 a
l.9

Cr
os

s s
ec

tio
na

l
Et

hi
op

ia
12

2
De

te
rm

in
e 

AL
ER

E 
LA

M
O

ut
pa

tie
nt

 a
du

lts
 (≥

 1
8 

ye
ar

s)
 v

isi
tin

g 
th

e 
he

al
th

 fa
ci

liti
es

 w
ith

 su
sp

ec
te

d 
TB

 
w

ho
 h

ad
 o

ne
 o

f t
he

 si
gn

s a
nd

 
sy

m
pt

om
s o

f T
B 

(c
ur

re
nt

 c
ou

gh
 la

sti
ng

 
at

 le
as

t 2
 w

ee
ks

, b
lo

od
y 

co
ug

h,
 fe

ve
r, 

w
ei

gh
t l

os
s,

 c
he

st
 p

ai
n,

 fa
tig

ue
, n

ig
ht

 
sw

ea
ts

, b
re

at
h 

sh
or

tn
es

s)
. H

IV
 p

os
iti

ve
 

(2
1)

; H
IV

 n
eg

ati
ve

 (1
01

)

• 
�Th

e 
ov

er
al

l s
en

si
ti

vi
ty

, s
pe

ci
fic

it
y,

 p
os

it
iv

e 
pr

ed
ic

ti
ve

 v
al

ue
 (P

PV
) a

nd
 n

eg
at

iv
e 

pr
ed

ic
ti

ve
 v

al
ue

 (N
PV

) o
f D

et
er

m
in

e 
TB

 L
AM

 (f
or

 b
ot

h 
H

IV
-p

os
it

iv
e 

an
d 

H
IV

-n
eg

at
iv

e 
pa

rt
ic

ip
an

ts
) w

as
 3

7.
1%

 (9
5%

 C
I 2

1.
5 

– 
55

.1
), 

97
.7

%
 (9

5%
 C

I 9
1.

9 
– 

99
.7

), 
86

.7
%

 
(9

5%
 C

I 5
9.

5 
– 

98
.3

) a
nd

 7
9.

4%
 (9

5%
 C

I 7
0.

5 
– 

86
.6

)
• 

�TB
 d

ia
gn

os
is 

in
 p

ati
en

ts
 w

ho
 a

re
 c

o-
in

fe
ct

ed
 w

ith
 H

IV
, w

ith
 a

dv
an

ce
d 

im
m

un
os

up
pr

es
sio

n

20
17

Pa
ris

 e
t a

l.7
Cr

os
s s

ec
tio

na
l

Pe
ru

10
1

Co
m

m
er

ci
al

 a
ss

ay
 n

ot
 u

se
d 

(c
op

pe
r c

om
pl

ex
 d

ye
 w

ith
in

 a
 

hy
dr

og
el

 n
an

oc
ag

e)

10
1 

su
bj

ec
ts

 (n
 =

 4
8 

m
ic

ro
bi

ol
og

ic
al

ly
co

nfi
rm

ed
 T

B-
po

siti
ve

 p
ati

en
ts

, n
 =

 1
4 

di
se

as
ed

 T
B-

ne
ga

tiv
e 

pa
tie

nt
s,

an
d 

n 
= 

39
 h

ea
lth

y 
vo

lu
nt

ee
rs

) 
Al

l H
IV

 n
eg

ati
ve

 O
ut

pa
tie

nt
s

• 
�TB

 L
AM

 w
as

 q
ua

nti
ta

tiv
el

y 
m

ea
su

re
d 

in
 th

e 
ur

in
e 

w
ith

 a
 se

ns
iti

vi
ty

 o
f >

 9
5%

 a
nd

 a
 

sp
ec

ifi
ci

ty
 o

f >
 8

0%
 (n

 =
 1

01
) i

n 
a 

co
nc

en
tr

ati
on

 ra
ng

e 
of

 1
4–

20
00

 p
ic

og
ra

m
s p

er
 m

ill
ili

tr
e,

 
as

 c
om

pa
re

d 
to

 n
on

-T
B,

 h
ea

lth
y 

an
d 

di
se

as
ed

, a
ge

-m
at

ch
ed

 c
on

tr
ol

s 9
5%

 c
on

fid
en

ce
 

in
te

rv
al

, 0
.9

00
5 

– 
0.

99
57

• 
�U

rin
ar

y 
LA

M
 w

as
 e

le
va

te
d 

in
 p

ati
en

ts
 w

ith
 a

 h
ig

he
r m

yc
ob

ac
te

ria
l b

ur
de

n 
(n

 =
 4

2)
, a

 h
ig

he
r 

pr
op

or
tio

n 
of

 w
ei

gh
t l

os
s (

n 
= 

37
), 

or
 c

ou
gh

 (n
 =

 5
0)

Ta
bl

e 
1 

co
nti

nu
es

 o
n 

th
e 

ne
xt

 p
ag

e 
→

http://www.phcfm.org


Page 5 of 6 Review Article

http://www.phcfm.org Open Access

Most articles advocate for the use or validation of a 
novel  test. The enhanced FUJIFILM SILVAMP TB-LAM 
(FujiLAM) is a second-generation test that utilises high-
affinity monoclonal antibodies (mAb) and sliver signal 
amplification technology, resulting in a much lower limit of 
detection (LoD) and higher diagnostic sensitivity and 
appears to show promising results.7 Broger et al. describe 
that compared with AlereLAM, FujiLAM detected 5 times 
more patients with TB in HIV-negative participants, had a 
high positive predictive value and has the potential to 
improve rapid diagnosis of TB at the POC.11,12,13,14,15 However, 
a more recent study describes that the use is limited because 
of the relatively complex methodology and subjective 
naked eye reading when using the FujiLAM resulting in 
substantial variability and high error rates.7 Nonetheless, 
there is a paucity of information surrounding the use of any 
novel assays in an HIV-negative population.

Vasconcellos and colleagues recommend that ULAM 
should  be considered in critically ill patients admitted to 
ICU facilities where TB is suspected, regardless of HIV 
status.11,12,13,14,15 However, this study provided a small cohort 
of only 56 patients, of which only 18 (36%) were HIV-
negative. These results have not been reproduced in other 
studies.

This scoping review is subject to certain limitations. Firstly, 
there was a lack of heterogeneity in the ULAM assays 
utilised, and secondly, large methodological divergence 
among the various study designs making comparison 
between the studies more challenging. Most studies were 
conducted in African nations or LMICs, and this limits the 
extrapolation of findings to other regions.

We recommend the continued use of the current commercial 
assays in HIV-positive individuals; however, we do not 
recommend that the current assays be utilised in HIV-
negative individuals because of the poor sensitivity and 
specificity. We also encourage further research into: (1) the 
use of the novel assays in an HIV-negative population (2) 
the development of novel ULAM or urine based POC 
diagnostic tests for use in an HIV-negative population, (3) 
larger prospective clinical trials to be conducted on the use 
of ULAM in ICU patients.

Conclusion
The use of ULAM as a point of care diagnostic tool for the 
diagnosis of PTB is a valuable non-invasive test. However, 
the current commercial assay available, namely, the 
DETERMINE AlereLAM has a poor sensitivity in an 
HIV-negative population and is not recommended as a 
diagnostic tool. Even in critically ill patients who cannot 
produce sputum, the use is currently not recommended. 
The FujiLAM and several other assays require more 
rigorous testing and validation in an HIV-negative 
population.TA
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