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LFI fabrication
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AMD LFI sensitivity estimation

gold
standard

10-20 min 12-24 hr | 5-7 days

Time to diagnosis
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Evaluation of a rapid diagnostic test for the detection of Burkholderia
pseudomalle/in the Lao People’s Democratic Republic

Kate L Woods, Latsaniphone Boutthasavong, Caocimhe NicFhogartaigh, Sue J Lee,
Viengmon Davong, David P AuCoin, David AB Dance

e 814 cases since 1999 at LOMWRU

« ~100 cases/year

* mortality 40-50%

e 412 blood cultures tested with AMD LFI

 Compared to latex agglutination and IFA
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« Urine AMD had a positive predictive value of 94% (32/34) for diagnosing
melioidosis in this cohort

* AMD sensitivity on stored sera from melioidosis cases during this study, was
13.9% (5/36) when compared to blood culture samples taken on the same day

* In conclusion, the AMD is an excellent tool for rapid diagnosis of melioidosis
from turbid blood cultures, and maintains specificity across all sample types

 ltis a promising tool for urinary antigen detection, which could revolutionise
diagnosis of melioidosis in resource-limited settings

» Further work is required to improve sensitivity on non-blood culture samples



Detection of CPS in filtered melioidosis patient samples
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Quantitative antigen-capture ELISA

SERUM
Patient CPS (ng/ml)
atOD 0.5
— MSID1 54
- MSID2 0
MSID3 6.7
— MSID4 33
— MSIDS 0
— MSID6 085
— MSID7 0
— MSID8 0
— MSID9 16
MSID10 0
—— NHS 0
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100
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1000

URINE
Patient  CPS (ng/ml)
at OD 0.5

— UID1 2.7
— UID2 448
uiD3 20

— UID4 0.78
— UJIDS 66
— UID6 0
— UID7 187
— UID9 0
— UJIDIO 0
UID11 0

— UID12 0
0

10

13




CPS clearance study

: j' Intravenous tail injection
} a ¥ 4 pg, 20 ug, and 100 pg of
- purified CPS

At 30 min, 2 h,4 h, 8 h, 12 h,

1 days, 2 days, 4 days and 8 days
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Determine CPS concentration by antigen-capture ELISA
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Nualnoi et al. PLoS NTD. 2016.



CPS clearance

* Mice intravenously injected with purified CPS
* Not detected in major organs
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CPS is cleared rapidly from serum with a
short half-life of 2.9 — 4.4 hours

Nualnoi et al. PLoS NTD. 2016.
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etection of CPS in melioidosis patient urine
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CPS does not appear to be degraded

Western blot probed with anti-capsule mAb

Melioidosis patient urine

NHU UID3 UID7 UID2 UID1 UID5 . . .
: e Filtered melioidosis

patient urine samples

250 kD-  No bacteria in sample

75 kD- g “ welgh an tlgen



Urine samples - Laos

Received 42 urine samples from Lao-Oxford-Manhosot Hospital-
Wellcome Trust Research Unit (LOMWRU) courtesy of Dr. David Dance

Most were melioidosis positive patients - samples blinded
Samples were 0.2 um sterile filtered in a biosafety level 3 laboratory

Verified for sterility using a validated procedure and brought to a
biosafety laboratory 2 for further testing

LFI read by 3 blinded readers



LFI results — Laos urine samples
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Quantitative ELISA — CPS concentration

» Melioidosis culture positive patient samples were tested for the presence of CPS

« Quantitative antigen-capture ELISA (analytical sensitivity — LOD is ~7 pg/ml)

Patient CPS Vol (ml) Patient CPS Vol (ml) Patient CPS Vol (ml)
Identifier | (ng/ml) BSL-3 Identifier | (ng/ml) BSL-3 Identifier ng/ml BSL-3

905* 1247 914-1* 0.522
850-1* 535.1 0 909-1 0.195 2.7 875 0 1.7
919-1* 517.7 3 909-2 0.0918 1 876 0 3
919-2* 487 3 885 0.0732 2 879 0 12
878-2* 336.3 3 No MM 0.062 3 881 0 0
878-1* 178.1 3 906 0.0589 3 883 0 8
861 64.5 0 842-2 0.0362 2 889 0 13
871 41.7 0 904 0.0349 17 890 0 15
893* 21.5 11 859 0.0197 0 900 0 18
891-1* 14.6 0 842-1 0.017 3 901 0 1.5
891-2* 5.53 0 832 0 4 903 0 18
914-2* 5.11 0 834 0 4 912 0 2
882 3.13 1 838* 0 18 916 0 4
884 0.814 1 844 0 3

* Urine culture positive Green: LFI positive Black: LFI negative 1°



ELISA signal

Before concentration
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After concentration
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mADb-magnetic particle (MAG) LFI

PN

Add particles to 1 — 5 ml urine sample

incubate for 5 minutes
|solate particles with magnet

Apply magnetic particles to LFI

Boost in sensitivity vs. low volume/ no

mag enrichment

CPS in PBS (0.5 ng/ml)

Control line (anti-mouse mAb)—»
Test line (anti-CPS mAb)—»

agglutinated MP-mAb-CPS £«

B
1.5 ml

0.1 ml




mAb-magnetic particle LF|

* 1 ml urine spiked with 40 pg/ml CPS Sample volume

1ml 100 pl

« Add magnetic particles
e [ncubate for 5 minutes

* Isolate particles only with magnet

» Disassociate CPS from mAb — magnet 40 pg/ml 40 pg/m|

e Add directly to AMD LFI Spiked concentration

e Boost in sensitivity vs. standard volume



Vertical Flow Immunoassay
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Assay larger volume of serum, urine, or other sample

Increased analytical and clinical sensitivity

Much easier to multiplex A A e on APPLED
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o 241 urine samples

o 15/241 urine samples were B. pseudomaller culture positive
* 13/15 of which were LFI positive

o 21/226 urine culture negative samples were LFI positive
* 19/21 melioidosis confirmed by culture from another site/sample
e suggesting that these were not “false positive” LFI results

» The positive predictive value of LFI on urine for correctly diagnosing
melioidosis in this cohort was therefore 94.1% (32/34; 79.7 — 98.5%)
with a disease prevalence of 35.7% (86/241)



Melioidosis diagnostic summary

o Suspected melioidosis: diabetics with sepsis or fever; prostate abscess;
or deep abscess in lung, liver or spleen

« Should be useful to directly test samples from suspected melioidosis
cases so recommended antibiotics can be administered sooner

 AMD LFI sensitivity when testing blood directly is low (20-40%)

 However, higher sensitivity with with urine and pus when testing
samples from suspected melioidosis cases

* Following microbiological culture B. pseudomaller may be dismissed as
a culture contaminant

« Can be misidentified as Pseudomonas spp. or other organisms by API
20NE and automated bacterial identification systems

« AMD LFI or the latex assay should be used for testing all Gram-
negative, oxidase positive bacilli that are isolated from blood culture
and that cannot be simply identified as Pseudomonas aeruginosa



