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Setting: National Tuberculosis (TB) Program sites in
northwest Cambodia.

Objective: To evaluate the impact of Xpert® MTB/RIF at
point of care (POC) as compared to non-POC sites on the
diagnostic evaluation of people living with the human
immunodeficiency virus (PLHIV) with TB symptoms and
patients with possible multidrug-resistant (MDR) TB.
Design: Observational cohort of patients undergoing
routine diagnostic evaluation for TB following the rollout
of Xpert.

Results: Between October 2011 and June 2013, 431 of
822 (52%) PLHIV with TB symptoms and 240/493 (49%)
patients with possible MDR-TB underwent Xpert. Xpert
was more likely to be performed when available as POC.
A smaller proportion of PLHIV at POC sites were diag-
nosed with TB than at non-POC sites; however, at POC
sites, a higher proportion of those diagnosed with TB
were bacteriologically positive. There was poor agree-
ment between Xpert and other tests such as smear mi-
croscopy and culture. Overall, the evaluation of patients
with possible MDR-TB increased following Xpert rollout,
yet for patients confirmed as having drug resistance on
drug susceptibility testing, only 46% had rifampin resis-
tance that would be identified with Xpert.

Conclusion: Although utilization of Xpert was low, it
may have contributed to an increase in evaluations for
possible MDR-TB and a decline in empiric treatment for
PLHIV when available as POC.

In recognition of the pressing need for improved di-
agnostics for tuberculosis (TB), the World Health Or-
ganization (WHO) endorsed the Xpert® MTB/RIF assay
(Cepheid, Sunnyvale, CA, USA) in December 2010.1
Since that endorsement, there has been rapid global
scale-up, with nearly 18000 GeneXpert modules and
10 million Xpert cartridges procured by high-burden
countries eligible for discounted, concessional
pricing.2

Following the WHO recommendation to use Xpert
as an initial test for people living with the human im-
munodeficiency virus (PLHIV) and people with possi-
ble drug-resistant TB, multiple research groups have
sought to assess the impact of Xpert on patient out-
comes.! Several reports from southern Africa and Bra-
zil have indicated that Xpert implementation results
in shorter times to anti-tuberculosis treatment initia-
tion, particularly when located at point of care
(POC).3-6 However, other studies in South Africa and
Zimbabwe reported no difference in time to treat-

ment.”8 In Cambodia, Xpert was found to increase the
yield of active case finding for patients with a cough
of >2 weeks.?10 We are unaware, however, of any re-
ports from South-East Asia evaluating the impact of
Xpert when introduced for routine programmatic use
for the diagnosis of TB among priority populations, as
recommended by the WHO.

Cambodia is one of the world’s 22 high-burden
countries for TB, with an estimated incidence of 400
cases per 100000 population.!! Rates of multidrug-re-
sistant TB (MDR-TB) remain low, nevertheless, and are
estimated at 1.4% among newly diagnosed patients
and 11% among patients retreated for TB. Among
adults, HIV prevalence is 0.6%, while 4% of persons
with TB are infected with HIV.12-14

The Cambodia National TB Program (CENAT)
placed two GeneXpert machines at provincial referral
hospitals in northwest Cambodia in February and
June 2012. These machines were designated for the di-
agnosis of TB among PLHIV with TB symptoms and
patients with possible MDR-TB.15 We reported previ-
ously on the programmatic challenges of incorporat-
ing Xpert into routine diagnostic algorithms.'® We
now report on Xpert utilization, turnaround times
(TATs) for Xpert results, impact on TB diagnosis, and
time to initiation of anti-tuberculosis treatment fol-
lowing Xpert rollout, and compare these data for sites
with and those without access to POC Xpert.

METHODS

Study setting

This study was a prospective cohort evaluation con-
ducted from October 2011 through June 2013 in four
rural Cambodian provinces, Battambang, Bantay Me-
anchey, Pursat, and Pailin, with eight district TB facili-
ties and nine HIV clinics. Further details regarding
these sites, including the populations served and the
process and challenges of implementing Xpert, have
been described elsewhere.6

Evaluation of people living with HIV

National guidelines stipulate that PLHIV be screened
for TB symptoms of fever, cough, weight loss, or
drenching night sweats at monthly HIV clinic visits.
PLHIV reporting any of these symptoms (i.e., a posi-
tive symptom screen) should be referred to the TB
program for further evaluation. Prior to Xpert rollout,
PLHIV were evaluated with a clinical examination
and smear microscopy, followed by chest X-ray (CXR)
at the discretion of the clinician and both solid and
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TABLE 1 Patient characteristics for PLHIV with a positive symptom
screen and patients with possible MDR-TB

Total
Characteristics n (%)
PLHIV 822
Age, years, median [IQR] 37 [32-44]
Male 381 (46)
On ART 336 (41)
Symptoms
Fever 670 (82)
Cough 592 (72)
Night sweats 362 (44)
Weight loss 420 (51)
Patients with possible MDR-TB 643
Age, years, median [IQR] 53 [42-64]
Male 383 (60)
HIV-positive 50 (8)
On ART 36 (72)
Possible MDR category
Retreatment 497 (77)
Non-converter at month 2 of treatment 109 (17)
Non-converter at month 3 of treatment 32 (5)
MDR contact 1(0.2)
Other* 4(1)

*Patients with possible MDR-TB who did not have a category indicated in the TB
program register.

PLHIV = people living with HIV; MDR-TB = multidrug-resistant tuberculosis; IQR = in-
terquartile range; ART = antiretroviral therapy; HIV = human immunodeficiency vi-
rus; TB = tuberculosis.

liquid culture for patients with a sputum smear-negative result
for acid-fast bacilli. In preparation for Xpert rollout, CENAT in-
troduced new algorithms whereby Xpert replaced smear micros-
copy as the initial diagnostic test for PLHIV. If rifampin (RMP)
resistance was detected by Xpert, culture and drug susceptibility
testing (DST) were performed at the National Reference
Laboratory.

Evaluation of patients with possible multidrug-resistant TB
The following groups were classified as patients with possible
MDR-TB: 1) all previously treated patients with pulmonary TB
(retreatment cases); 2) patients newly diagnosed with pulmonary
TB who remained sputum smear-positive 2 or 3 months after ini-
tiating first-line anti-tuberculosis treatment (non-converters);
and 3) patients with TB symptoms with known contact with
someone with drug-resistant TB. Prior to Xpert rollout, patients
with possible MDR-TB were evaluated with smear microscopy,
culture, and DST. After Xpert rollout, these patients were to have
separate sputum specimens sent simultaneously for Xpert, cul-
ture, and DST.

Data collection and analysis

Details of the data collection for this study have been published
previously.'¢ Briefly, data were collected from four paper-based
registers: 1) PLHIV-TB screening registers, 2) TB laboratory regis-
ters located at the two GeneXpert sites, 3) district TB treatment
registers, and 4) MDR-TB treatment registers.

Patients evaluated at one of the two sites with a GeneXpert
machine located at the same facility were classified as receiving
POC testing; otherwise they were classified as off-site for Xpert.
We divided the study period into 3-month quarters, beginning on
1 March 2012, when the first GeneXpert machine was introduced.
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Pre-Xpert data were available for patients with possible MDR-TB
from October 2011 through March 2012. Proportions were com-
pared using Pearson’s 2 or the exact test, and data were analyzed
using SAS 9.3 (SAS Institute, Cary, NC, USA).

Ethics approval

The Centers for Disease Control and Prevention (CDC), Atlanta,
GA, USA, and the CENAT determined the study to be a program
evaluation and not research involving human participants; insti-
tutional review board approval was therefore not required.

RESULTS

People living with HIV

Study population

From March 2012 to June 2013, 822 PLHIV had a positive symp-
tom screen and were eligible to receive Xpert. Of these, 381 (46%)
were male, and the median age was 37 years (interquartile range
[IQR] 32-44) (Table 1; see Appendix Table A.1 for patient charac-
teristics by POC vs. off-site Xpert). At the time of their TB evalua-
tion, 336 (41%) PLHIV were on antiretroviral therapy (ART). Fever
(n = 670, 82%) and cough (n = 592, 72%) were the most com-
monly reported symptoms.

Diagnostic testing

Overall, 431 (52%) PLHIV with a positive symptom screen were
tested using Xpert, of whom 48 (11%) were positive for Mycobac-
terium tuberculosis and one (2%) had resistance to RMP (Table 2). A
greater proportion of patients underwent smear microscopy
(72%) or CXR (72%) than Xpert testing (P < 0.01). PLHIV were
significantly more likely to have undergone any diagnostic test-
ing if they were evaluated at a site with POC Xpert as compared
to a site with off-site Xpert (61% vs. 43% for Xpert, 76% vs. 66%
for smear microscopy, 19% vs. 6% for culture, 79% vs. 63% for
CXR; P < 0.01 for all). After the first quarter, the proportion of
patients tested with Xpert did not change appreciably over the
evaluation period (Appendix Table A.2).

Both smear microscopy and Xpert testing were performed for
401 (49%) patients. Of 46 PLHIV with a positive Xpert and a
smear result, 31 (67%) had a positive smear and 15 (33%) had a
negative smear. Conversely, among 55 PLHIV with a positive
smear and an Xpert result, 24 (44%) were Xpert-negative.

Time to Xpert result and treatment

For PLHIV with POC Xpert, the median TAT to Xpert result was
zero days (IQR 0-3), which was shorter than the median TAT of
9.5 days (IQR 5-16) for those with off-site Xpert. However, PLHIV
with POC Xpert had a median time to treatment initiation of 10.5
days (IQR 4.5-5), which was longer than the median time to
treatment initiation of 2 days (IQR 1-4) for those with off-site
Xpert.

Tuberculosis diagnosis

Among 689 PLHIV with documentation of a final diagnosis, 183
(27%) were diagnosed with pulmonary TB, 47 (7%) with ex-
tra-pulmonary TB, and for 459 (67%) TB was ruled out (Table 2).
PLHIV evaluated at a POC Xpert site were significantly less likely
to be diagnosed with any form of TB than PLHIV evaluated at a
site with off-site Xpert (P < 0.01). Furthermore, among 83 PLHIV
diagnosed with pulmonary TB at a POC Xpert site, 44 (53%) had
bacteriologic confirmation (i.e., a positive smear or Xpert) (Table
3). In contrast, only 23 (23%) of 100 PLHIV diagnosed with pul-
monary TB at a site with off-site Xpert had bacteriologic
confirmation.
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TABLE 2 Diagnostic testing and results for PLHIV
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Total POC Xpert Off-site Xpert

n (%) n (%) n (%) P value
Total patients (row %) 822 447 (54) 375 (46) 0.01
Xpert performed (% column total) 431 (52) 271 (61) 160 (43) <0.01
Xpert-positive (% Xpert performed) 48 (11) 26 (10) 22 (14) 0.21
Smear performed (% total) 589 (72) 340 (76) 249 (66) <0.01
Smear-positive (% smear performed) 71 (12) 43 (13) 28 (11) 0.61
Xpert and smear performed (% total) 401 (49) 256 (57) 145 (39) <0.01
Xpert-positive/smear-positive (% both performed) 31 (8) 17 (7) 14 (10) 0.72
Xpert-positive/smear-negative (% both performed) 15 (4) 7 (3) 8 (6) 1.00
Xpert-negative/smear-positive (% both performed) 24 (6) 21 (8) 3(2) <0.01
Culture performed (% total) 108 (13) 87 (19) 21 (6) <0.01
Culture-positive Mycobacterium tuberculosis (% culture performed) 18(17) 11 (13) 7 (33) 0.61
Culture-positive NTM (% culture performed) 24 (22) 23 (26) 1(5) <0.01
CXR performed (% total) 589 (72) 352 (79) 237 (63) <0.01
CXR abnormal (% performed) 170 (29) 68 (19) 102 (43) <0.01
Final diagnosis documented (% total) 689 (84) 422 (94) 267 (71) <0.01
Diagnosed with TB (% final diagnosis) 234 (34) 107 (25) 127 (48) <0.01

Pulmonary TB 183 (27) 83 (20) 100 (37)

Extra-pulmonary TB 47 (7) 20 (5) 27 (10)

Not TB 459 (67) 319 (76) 140 (52)

PLHIV = people living with the human immunodeficiency virus; POC = point of care; NTM = non-tuberculous mycobacteria; CXR = chest X-ray; TB = tuberculosis.

Patients with possible MDR-TB

Study population

From October 2011 to June 2013, we identified 643 patients with
possible MDR-TB, the majority of whom were retreatment cases
(n =497, 77%), followed by non-converters at 2 months (1 = 109,
17%) and non-converters at 3 months (n = 32, 5%) (Table 1). The
median age was 53 years (IQR 42-64) and the majority were male
(n = 383, 60%). HIV co-infection was present in 50 (8%) patients,
of whom 36 (72%) were on ART.

Diagnostic testing

Among 493 patients with possible MDR-TB evaluated following
Xpert rollout, 240 (49%) were tested using Xpert, of whom 84
(35%) were positive for M. tuberculosis (Table 4). A similar propor-

tion of patients were tested with Xpert, whether POC (n = 86/169,
51%) or off-site (n = 154/324, 48%); however, patients were more
likely to have a positive Xpert result when available as POC (n =
42, 49%) than off-site (n = 42, 27%). As with PLHIV, the quarterly
proportion tested with Xpert did not increase during the evalua-
tion period (Appendix Table A.2).

Prior to Xpert rollout, 11% of patients with possible MDR-TB
had a sputum specimen sent for culture, compared to 43% who
underwent culture after Xpert rollout. Of 227 patients with a cul-
ture result, 45 (20%) were positive for M. tuberculosis and 52 (23%)
were positive for non-tuberculous mycobacteria (NTM). Among
84 patients with a positive Xpert result, 34 (40%) were cul-
ture-positive for M. tuberculosis, 11 (13%) were culture-positive for
NTM, 30 (36%) were culture-negative and 9 (11%) did not have a

TABLE 3 Diagnostic testing and results for PLHIV diagnosed with pulmonary TB

POC Xpert (n=83)

Off-site Xpert (n = 100)

Bacteriologic confirmation Smear Xpert CXR n (%) Bacteriologic confirmation Smear Xpert CXR n (%)
Yes (n = 44, 53%) + + + 13 (16) Yes (n =23, 23%) + + + 8 (8)
+ + - 2(2) + + - 1)
+ + o 2(2) + + o 4(4)
+ - + 8 (10) + + 2(2)
+ - - 8 (10) - + + 7(7)
+ - o 5(6) - + - (M
- + - 2(2)
- + o 2(2)
No (n = 39, 47%) No (n=77, 77%) - - + 31 (31)
- - + 12 (14) - - - 5(5)
° 1M - - o 1M
o o + 15(18) o o + 26 (26)
- 3(4) o o - 9(9)
o o o 8 (10) o o o 5(5)
PLHIV = people living with the human immunodeficiency virus; TB = tuberculosis; POC = point of care; CXR = chest X-ray; + = positive test; — = negative test; o = test not

performed.
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TABLE 4 Diagnostic testing for people with possible MDR-TB
Total Pre-Xpert POC Xpert Off-site Xpert
n (%) n (%) n (%) n (%) P value
Total patients (row %) 643 150 (23) 169 (26) 324 (50) <0.01
Xpert performed (% column total)* 240 (49) - 86 (51) 154 (48) 0.48
Xpert-positive (% Xpert performed) 84 (35) - 42 (49) 42 (27) <0.01
Xpert RIF-resistant (% Xpert-positive) 5(6) - 2(5) 3(7) 1.00
Culture performed (% total) 227 (35) 16 (11) 69 (41) 142 (44) <0.01
Culture-positive for Mycobacterium tuberculosis (% culture performed) 45 (20) 8 (50) 18 (26) 19 (13) <0.01
Culture-positive for NTM (% culture performed) 52 (23) 3(19) 14 (20) 35 (25) <0.01
Culture and Xpert performed (% total)* 207 (42) - 67 (40) 140 (43) <0.01
DST performed (% culture-positive) 45 (100) 10 (100) 16 (89) 19 (100) 0.26
DST with any drug resistance (% DST performed) 24 (53) 8 (80) 9 (56) 7 (37) 0.97
DST with non-RMP resistance (% DST performed) 14 (31) 2 (20) 6 (38) 6 (32) 0.54
DR-TB diagnosed from either Xpert RIF or DST (% total)f 25 13 8 4

*n =493 for total number of patients eligible for Xpert.

TRow to represent total number of patients diagnosed with DR disease, including 24 confirmed by DST and 1 confirmed by Xpert only.
MDR-TB = multidrug-resistant tuberculosis; POC = point of care; RIF/RMP = rifampicin; NTM = non-tuberculous mycobacteria; DST = drug susceptibility testing; DR-TB =

drug-resistant tuberculosis.

culture result (Table 5). Conversely, among 156 patients with a
negative Xpert result, 2 (1%) were culture-positive for M. tubercu-
losis, 38 (24%) were culture-positive for NTM, 92 (59%) were cul-
ture-negative, and 24 (15%) did not have a culture result. A
greater proportion of non-converters were Xpert-positive and cul-
ture-negative as compared to retreatment cases (Appendix
Table A.3).

Drug resistance

Among 84 patients with a positive Xpert, five (6%) were resistant
to RMP by Xpert. Overall, DST was performed for 45 patients with
possible MDR-TB, of whom 24 (53%) had resistance to at least
one of the four drugs tested, i.e., isoniazid, RMP, streptomycin, or
ethambutol (Table 4 and Appendix Table A.4). Of note, 14 (58%)
of the 24 patients with drug resistance on DST had non-RMP drug
resistance.

Turnaround time

The median TAT to an Xpert result for patients with possible
MDR-TB was 9 days (IQR 4-30.5) with POC Xpert compared to 22
days (IQR 8-67) for those with off-site Xpert. The median TAT to
culture results was also shorter for those with POC Xpert than off-
site Xpert, at 18 days (IQR 12-34) and 32 days (IQR 15-71),
respectively.

DISCUSSION

Several themes emerged from this evaluation of Xpert rollout in
Cambodia: utilization of Xpert for both priority populations was
generally low, agreement between Xpert and other diagnostic
testing (i.e., smear microscopy and culture) was often low, and
TAT for Xpert was faster when available as POC. We found that
PLHIV with POC Xpert were less likely to be diagnosed with TB,
yet more likely to have bacteriologic confirmation of a TB diagno-
sis as compared to off-site Xpert. Overall, Xpert increased the
number of bacteriologically confirmed pulmonary TB cases by
26%. Also, more patients with possible MDR-TB were evaluated
for drug resistance, whether with culture or Xpert, following
Xpert rollout. One additional case of drug-resistant TB was diag-
nosed using Xpert, for an incremental yield of 4%.

Only 52% of PLHIV and 49% of patients with possible MDR-TB
underwent Xpert testing, and a greater proportion of patients

were evaluated when Xpert was available as POC. This relatively
low utilization of Xpert is not unexpected given the novelty of
the test and the logistical challenges in rollout that we and others
have previously described.1617 Our concerns about the underutili-
zation of Xpert are further compounded by the results of a survey
in the evaluation area, in which only 37% of clinical providers
believed Xpert to be more accurate than smear microscopy, while
only 43% responded that a patient always had TB if Xpert was
positive.18

The poor agreement between Xpert, smear microscopy, and
culture may have several explanations and raises several concerns.
Among PLHIV tested with both Xpert and smear, 44% of those
with a positive smear had a negative Xpert, which is higher than
expected given the high specificity (>99%) of Xpert.19.20 Likewise,
among patients with possible MDR-TB with a positive Xpert re-
sult, 13% were culture-positive for NTM and 36% were cul-
ture-negative. One possible explanation for these discrepancies is
that Xpert might identify dead M. tuberculosis bacilli that would
not grow on culture. However, the high rates of NTM in Cambo-
dia could also lead to false-positive smears and complicate culture
confirmation.?! In addition, as Xpert, smear microscopy, and cul-
ture were often performed on different sputum samples, mixed
infection with both M. tuberculosis and NTM may have contrib-
uted. Finally, additional quality control measures may be needed
to guard against contamination and ensure optimal performance
of both Xpert and culture.

TABLE 5 Xpert and culture results for patients with possible

MDR-TB
Xpert
Positive  Negative Not tested
Culture n (%) n (%) n (%)
Moycobacterium tuberculosis positive 34 (40) 2(1) 9 (32)
NTM positive 11(13) 384 3(11)
Negative 30 (36) 92 (59) 8(29)
Not tested 9(11) 24 (15) 8(29)
Total 84 156 28

MDR-TB = multidrug-resistant tuberculosis; NTM = non-tuberculous mycobacteria.
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We believe the higher rates of bacteriologic confirmation
among PLHIV observed at POC Xpert sites were a function of
more direct access to Xpert, enabling clinicians to make fewer
empiric diagnoses. In contrast, PLHIV at sites with off-site Xpert
experienced a time to treatment initiation that was actually
shorter than the time to Xpert result. Based on this seemingly
counterintuitive finding, we hypothesize that clinicians with off-
site Xpert were not utilizing Xpert results in their diagnostic deci-
sion-making and rather were initiating empiric treatment without
regard for the Xpert result. Considering the high rates of NTM in
Cambodia, this ongoing reliance on smear microscopy and clini-
cal impression may lead to over-diagnosis of TB and inappropri-
ate administration of anti-tuberculosis treatment. Our finding
that POC Xpert reduced empiric treatment among PLHIV is in
agreement with findings from investigators in Nepal and In-
dia.2223 Given the potential for empiric treatment to undermine
the benefits of more sensitive assays such as Xpert,2* ongoing
monitoring of such tests will be critical as their utility will differ
based on local epidemiology and clinical practice norms.

While 4% of patients with possible MDR-TB were documented
as having drug-resistant disease, only 49% of eligible patients re-
ceived Xpert and only 7% underwent DST (although this repre-
sented 100% of those with a positive culture). Thus, within the
small subset of patients with DST results, an alarming 53% were
found to have some degree of drug resistance. Furthermore, 14 of
25 patients with drug resistance on DST had non-RMP resistance
that would not have been detected using Xpert. However, an unex-
pectedly high number of isolates were RMP-monoresistant, the rea-
sons for which are unclear and merit further investigation. These
results highlight the ongoing need for culture and DST in addition
to Xpert for patients with possible MDR-TB. We believe the in-
crease in culture for patients with possible MDR-TB was an unan-
ticipated benefit of the intensive training and renewed program-
matic support for identification of MDR-TB with Xpert rollout.

This evaluation is limited by its reliance on retrospective pro-
grammatic data without the ability to distinguish incomplete
data recording from truly missing data. We were also unable to
determine the impact of Xpert rollout on time to initiation of sec-
ond-line treatment for those diagnosed with drug-resistant TB,
given the small number of patients.

CONCLUSIONS

Our evaluation provides a comprehensive picture of the early expe-
riences, successes, and challenges of introducing Xpert for routine
programmatic use among PLHIV and patients with possible MDR-TB
in rural Cambodia. Given Cambodia’s high TB burden, with histori-
cally low rates of drug resistance and HIV infection, the findings
from this rollout will be useful for other countries with a similar epi-
demiology. Continuing education for clinicians focusing on the
benefits of Xpert over smear microscopy, and ongoing support for
high-quality laboratory performance of culture and DST, may re-
duce empiric diagnosis of TB and potential misdiagnosis of NTM.

POC diagnostics such as Xpert remain an important advance in
clinicians’ ability to rapidly diagnose TB in priority populations;
however, continued monitoring remains important to realize the
full potential of Xpert. Lessons learned from this rollout under-
score the need for careful planning and consideration to maximize
the benefits of novel diagnostics in diverse clinical settings.
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Mixed impact of Xpert in Cambodia

TABLE A.1 Patient characteristics for PLHIV and patients with possible MDR-TB, by POC vs. off-site Xpert®

POC Xpert Off-site Xpert
Characteristics n (%) n (%)
PLHIV 375 447
Age, years, median [IQR] 37 [31-43] 38 [32-45]
Male 199 (53) 182 (41)
On ART 128 (34) 208 (47)
Symptoms
Fever 287 (77) 383 (86)
Cough 251 (67) 341 (76)
Night sweats 225 (60) 137 (31)
Weight loss 215 (57) 205 (46)
Possible MDR-TB 474 169
Age, years, median [IQR] 53 [43-64] 52 [38-64]
Male 284 (60) 99 (59)
HIV-positive 22 (5) 28 (17)
On ART 20 (4) 16 (9)
MDR category
Retreatment 370 (78) 127 (75)
Non-converter at month 2 of treatment 77 (16) 32 (19)
Non-converter at month 3 of treatment 22 (5) 10 (6)
MDR contact 1(0.2) 0
Other 4 (1) 0

PLHIV = people living with HIV; MDR-TB = multidrug-resistant TB; POC = point of care; IQR = interquartile range; HIV = human im-
munodeficiency virus; ART = antiretroviral therapy; TB = tuberculosis.

TABLE A.2 Test utilization over time for PLHIV and patients with possible MDR-TB

Pre-Xpert Q1 Q2 Q3 Q4 Q5

Patient groups n (%) n (%) n (%) n (%) n (%) n (%)
PLHIV

Total patients 211 195 124 108 184

Sputum smear performed 128 (61) 140 (72) 97 (78) 89 (82) 135 (73)

Xpert performed 26 (12) 98 (50) 85 (69) 72 (67) 109 (59)

Culture performed 14 (7) 23 (12) 18 (15) 19 (18) 34 (18)
Patients with possible MDR-TB

Total patients 150 82 100 94 72 114

Xpert performed - 36 (44) 48 (48) 50 (53) 26 (36) 50 (44)

Culture performed 44 (29) 37 (45) 43 (43) 45 (48) 21 (29) 37 (32)

DST performed 22 (15) 20 (24) 19 (19) 10(11) 6 (8) 15(13)

PLHIV = people living with the human immunodeficiency virus; MDR-TB = multidrug-resistant tuberculosis; DST = drug susceptibility testing.

TABLE A.3 Xpert® MTB/RIF and culture results for patients with possible MDR-TB by MDR-TB risk category

Retreatment (n=217)

Non-converters (n = 47)

Xpert Xpert
Positive Negative Not performed Positive Negative Not performed

Culture n (%) n (%) n (%) n (%) n (%) n (%)
M. tuberculosis positive 24 (52) 2(1) 6 (25) 8 (23) 0 2(67)
NTM positive 6 (13) 36 (24) 3(13) 5(14) 2(22) 0
Negative 12 (26) 85 (58) 8 (33) 17 (49) 7 (78) 0
Not performed 4(9) 24 (16) 7 (29) 5(14) 0 1(33)

Total 46 147 24 35 9 3

MDR-TB = multidrug-resistant tuberculosis; NTM = non-tuberculous mycobacteria.
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TABLE A.4 Drug resistance by Xpert® MTB/RIF and DST

Total Positive on Positive
Resistance pattern patients DST Xpert RIF
INH only 5 5
RMP only 9 8 3
SM only 4 4
INH+RMP 1 1 1
INH+SM 3 3
INH+EMB 1 1
INH+RMP+SM 1 1 1
INH+EMB+SM 1 1
Total 25 24 5

DST = drug susceptibility testing; RMP/RIF = rifampicin; INH = isoniazid; SM = strep-
tomycin; EMB = ethambutol.
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Contexte : Sites du Programme National contre la Tuberculose (TB)
dans le nord-ouest du Cambodge.

Objectif : Evaluer I'impact du Xpert® MTB/RIF dans des sites ou il est
réalisé sur place (POC) comparés aux autres sites sur le diagnostic des
personnes vivant avec le VIH (PVVIH) et ayant des symptomes de TB
ainsi que des patients présumées de TB multirésistante (MDR).
Schéma: Cohorte d’‘observation de patients bénéficiant d’une
évaluation diagnostique de routine pour la TB apres le lancement de
I'Xpert.

Résultats : Entre octobre 2011 et juin 2013, 431/822 (52%) PVVIH
ayant des symptomes de TB et 240/493 (49%) patients avec
suspicion de TB-MDR ont eu un test Xpert. L'Xpert a été réalisé plus
souvent lorsqu’il était disponible en POC. Une plus faible proportion
de PVVIH a eu un diagnostic de TB dans les sites POC que dans les

sites non-POC ; cependant, dans les sites POC, une proportion plus
élevée des patients ayant eu un diagnostic de TB a eu une
bactériologie positive. L'accord entre |'Xpert et les autres tests (par
exemple la microscopie de frottis ou la culture) a été médiocre. Dans
I'ensemble, |’évaluation des patients présumées de TB-MDR a
augmenté apres le lancement de I’Xpert, mais parmi les patients
ayant eu une pharmacorésistance confirmée par test de
pharmacosensibilité, seulement 46% ont eu une résistance a la
rifampicine qui aurait été identifiée par Xpert.

Conclusion : Méme si I'utilisation de I'Xpert a été faible, I'Xpert
pourrait avoir contribué a une augmentation de I’évaluation des
suspicions de TB-MDR et a un déclin du traitement empirique des
PVVIH quand il est disponible sur place.

Marco de referencia: Los centros del Programa Nacional contra la
Tuberculosis en el noroeste de Camboya.

Obijetivo: Evaluar la repercusién de la practica de la prueba Xpert®
MTB/RIF en el lugar de la consulta, en comparacién con la realizacién
de la prueba en otro centro, sobre la evaluacién diagnéstica de las
personas aquejadas de infeccion por el virus de la inmunodeficiencia
humana (PVVIH) que presentan sintomas de tuberculosis (TB) y de los
pacientes con presuncién de TB multidrogorresistente (TB-MDR).
Método: Fue este un estudio observacional de cohortes de pacientes
en curso de evaluacion diagnéstica corriente de la TB, después de la
introduccién de la prueba Xpert.

Resultados: De octubre del 2011 a junio del 2013 se practicé la
prueba Xpert a 431 de los 822 PVVIH que presentaban sintomas de
TB (52%) y a 240 de los 493 pacientes con presuncion de TB-MDR
(49%). La probabilidad de realizar la prueba Xpert fue mayor cuando
esta se podia practicar en el lugar de la consulta. La proporcién de

PVVIH en quienes se diagnosticé TB en los centros que practicaban
localmente la prueba Xpert fue menor que en los demas centros; sin
embargo, en los centros que contaban con la prueba fue mas alta la
proporcién de casos de TB confirmados bacteriolégicamente. Se
observé una baja concordancia entre los resultados de la prueba
Xpert y las otras pruebas (la baciloscopia y el cultivo). En general, tras
el despliegue de la prueba molecular se investigé un mayor nimero
de pacientes con presunciéon de TB-MDR; sin embargo, de los
pacientes en quienes se confirmé la farmacorresistencia mediante
pruebas de sensibilidad solo un 46% presentaba resistencia a
rifampicina, que podia detectar la prueba Xpert.

Conclusion: Si bien la utilizacion de la prueba Xpert fue muy
limitada, su disponibilidad contribuyé a la investigacion de mas casos
con presuncién de TB-MDR y a una disminucién del tratamiento
empirico de las PPVIH, cuando la prueba Xpert se practicaba en el
lugar de la consulta.
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