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= Design: Prospective multicentre diagnostic accuracy study
= Participants: 14,040 individuals with valid pooled result
= 7 countries: Bangladesh, Brazil, Cameroon, Kenya, Malawi, Nigeria, Viet Nam

= Settings: PHC, District Hospital, community-based case finding

= children in Cameroon and Viet Nam

= |ndex test: Xpert MTB/RIF Ultra in pools of 2, 3, or 4 (Dorfman two-stage);
positive pools deconvoluted individually

= Comparator: Individual Xpert MTB/RIF Ultra

= Reference standard: Mycobacterial culture (MGIT; UJ in Brazil)



Accuracy vs culture: pooled vs individual Xpert Ultra
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n=13,531 participants with complete data (pooled, individual Xpert Ultra, culture).

_____ Pooledtesting _Individual Xpert Ukra

Sensitivity 84.9% 88.0% -3.2 %

vs culture MRS 95% Cl 82.5-87.0 95% Cl 85.9-90.0 95% Cl -4-4 to -2:1,p < 0.01

Specificity 98.3% 97.7% +0.6 %

vs culture MRS 95% Cl 98.0-98.5 95% Cl 97.4-97.9 95% Cl 0-5—0-7, p<0-01

~3 percentage points of sensitivity traded for slightly better specificity against culture as reference.



Efficiency: ~51% fewer Xpert cartridges

87% of the pools were of 4. Includes 2.3% inconclusive-repeat rate

_ Pool of 2 Pool of 3 Pool of 4

Cartridge use

51.1%

reduction overall

7,028 cartridges used
vs 14,362 if tested individually

Savings = f(positivity, pool size)
High positivity = No savings.
ACF - High savings.

Pools
Cartridges for pooling 206 566
Cartridges if individual 305 989

Cartridges per result
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3,195

6,256

13,069
0.49

Observed reduction 32.5% 42.8% 52.1%

Observed reduction tracks the Dorfman prediction.



Where does pooling work best — and worst?

Characteristic N CP DN CN Pooled testing PPA (95% CI)
Overall 14031 1125 123 12783  90.1% (88.4-91.7) +
Country :
Bangladesh 3043 184 28 2831 86.8% (81.5-91.0) —'—r
Brazil 285 26 3 256 89.7% (72.6-97.8) ——
Cameroon 3209 268 25 2016  91.5% (87.7-94.4) +
Kenya 792 T 4 717 94.7% (86.9-98.5) ———
Malawi 477 33 1 443 97.1% (84.7-99.9) —'—-—
Nigeria 3636 190 35 3411 84.4% (79.0-88.9) +i
Viet Nam 2589 353 27 2209  92.9% (89.8-95.3) -
Pool Size i
2 298 29 1 268 96.7% (82.8-99.9) —.—-—
3 965 94 7 864 93.1% (86.2-97.2) L=
4 12768 1002 115 11651  89.7% (87.8-91.4) -
Setting i
CBCF 5133 162 48 4923  77.1% (70.9-82.6) —a— |
Children 549 9 2 538 81.8% (48.2-97.7)
DHC 4103 650 43 3410  93.8% (91.7-95.5) -
PHC 4246 304 30 3912  91.0% (87.4-93.9) +
HIV i
Positive 1646 118 15 1513  88.7% (82.1-93.5) —a
Negative 8749 782 70 7897  91.8% (89.7-93.5) 'r-
Unknown 3636 225 38 3373  85.6% (80.7-89.6) —=
MTB grade (individual Xpert Ultra positive only, n = 1,248) i
High 369 362 7 - 98.1% (96.1-99.2) -
Medium 238 234 4 — 98.3% (95.8-99.5) A
Low 315 304 11— 96.5% (93.8-98.2) P
Very Low 142 123 19— 86.6% (79.9-91.7) —=
Trace 184 102 82 — 55.4% (47.9-62.7) —— i |
6 0,|2 0!4 0[6 0!8 %

Positive percent agreement (Pooled testing vs individual Xpert Ultra)

PPA of pooled vs individual Xpert Ultra, by country, pool size, setting, HIV, and MTB grade.
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Bacillary load drives the gap

PPA: High 98.1% | Med 98.3% | Low
96.5% | Very Low 86.6% |

Trace 55.4%

Missed cases concentrate at the
trace end.

Setting variation

PPA by recruitment:

PHC 91%, DH 93.8%, CBCF 77%
CBCF has more lower burden
cases, SO more trace misses.



Take-home messages
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0 Accuracy a Efficiency e Policy

84.9% sensitivity | ~51% fewer Xpert cartridges WHO endorsed sputum pooling
98.3% specificity

Impactful when expanding molecular

vs culture across 7 countries. Nearly doubles the number testing. Slashes per test cost.

of people testable on the
A ~3% sensitivity drop same budget. At similar levels of TB dx budgets,
compared to m.creasec.zl access to molecular
o diagnostics.
individual Xpert Ultra, Use Dorfman formula to
concentrated at the trace estimate savings based on Need to test more to find more
end positivity and pool size people with TB. Sensitivity tradeoff

can only be offset by testing more
people (CBCF)
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