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Application following Polytrauma Managed with ECLS
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Introduction Methods Results
- Complete blood count (CBC) is the most commonly ordered first-line test - Anesthetized, mechanically ventilated swine (n=10, 45-60 kg) received Mean Difference (Advia — Lens) £ st err
for patient screening and management, providing information on cell polytrauma (pulmonary contusion, traumatic brain injury, and/or Variable Correlation All Timepoints Pre BL 48 Hours
counts and morphology, hemoglobin concentration, hematocrit, and white hemorrhage) followed by veno-venous ECLS with systemic heparin SBC 0951 003 + 0.05 001+009 | 012 +0.38
blood cell (WBC) differential administration
HGB 0.819 0.49 £0.14 0.11 £ 0.65 0.42 £0.32
- Availability of CBC in prolonged field care (PFC) settings would improve » Blood was collected at 10 key timepoints (Figure 3) for paired analysis HCT 0.798 -0.43 + 0.52 22+14 -0.39 + 1.75
patient management; however, standard automated CBC systems remain by Lens CBC at POC and by laboratory CBC (Siemens ADVIA 2120; ~ 0.959 6 +5 e > + 11
limited to hospital laboratories due to large, cumbersome, and sensitive Siemens, Germany) ; — — —
instrumentation WBC 0.875 1.9+£0.5 4.3£2.5 1.1+£0.7
- Mean difference between analyzers, concordance correlation, and
- A miniaturized, battery-operated point-of-care CBC device (20 x 10 x 15 cm; Deming regression were conducted to evaluate agreement between Table 1. Spearman correlation and mean difference in ADVIA and Lens CBC
0.5 kg), Hilab Lens, was developed for use outside the hospital laboratory Lens versus reference CBC
(Figure 1). The device has regulatory approval in Brazil (National Health
Surveillance Agency [ANVISA] registration no. 880583710047) « Presence of unfractionated heparin in sample due to systemic
Paired CBC Analysis at Each Timepoint anticoagulation did not affect device agreement (Figure 5)
 Lens uses a 40-pL blood sample applied to a cartridge to perform 0 e 00 | noc
automated chromatography and microscopy-based classification of cell Ly ey T / Results - Leukocyte aggregates flagged by Lens not detected by ADVIA
morphology (4-part leukocyte differential) and cell counts using artificial ~ * (" Agreement
intelligence (Al) and machine learning (Figure 2) - ] Loinalysis . . .
. . sl:;:llr):;r;uc:ggl Whole blood ‘ Laboratory CBC —_— ogooo Laboratory @ 6 -| Slope Cl: (0.876, 1.141) Slope Cl: (0.747, 1.036) A ,/ Slope Cl: (0.672, 0.959) L
« Lens previously demonstrated accuracy compared with standard (n = 10) (10 timepoints) { 0 J (ADVIA 2120) % | Results . P ercept I (0706,0091) O e 2 o <0001 S L 0| e e o000 A
laboratory CBC in healthy volunteers (Gasparin et al., Scientific Reports, . _ > s L Y NGl . s, M
2022) and in an oncology setting (Gasparin et al., Diagnostics, 2023) Study Timeline and Interventions 3 5 ° 5 |
Polytrauma: TBI, 2 ] 10 -
Instrumentation ulmonary contusion, AE Evacuation 5
- We conducted the first comparative evaluation of Lens in a swine model of pLomplete, " hamarage Shock, Resuscitation, (Fliond - olvzosoxs131  [Fepain TRoaves <082+ [Fepar o & ves)
trauma and Simulated prolonged f|e|d care @ nitiate Start 0 |¥=1.01X-001 |Hepatl'|n. T No AYeIS| (Z089X+131 feparin: | 0-|Y'=0.82X + 4.24 eparin. 0 A Yes
Q ﬁ ‘ @ Heparin * 0 5 4 6 0 2 4 6 8 10 0 10 20 30
R N LEETS V\I;ECN:S LENS
Qi O L 0 o } O——O-=--Ommm O == O === =< 00| e &1 (0508 e 40_i'&‘?iei_'{é?;?f”i’ségj?’iﬁsg) 2t Figure 5. Deming
Pre-BL BL PI PE 3H 6H 12H 24H  48H 72H Correlation: 0.9805 (p-value: <0.0001) "+ gp | OTeton: 08597 (prvalue: <0.0001) g7 regression demonstrated
f 20 x 10 x 15 cm; 0.5 kg o oot o e e A e " s o agreement of ADVIA and
igure 3. Schematic of timepoints and interventions Lens in samples in which
0¥E1.07%- 654 [Heparin_T No & Yes] 0- I/=”1/./£x+o.|33 [Heparin: 1 No 4 Yes] pa'nen'ts were hepar|n|zed
) Battery operated ReSUItS : o e ; N versus not
‘ Small sample volume - Mean difference between analyzers was minimal (Table 1) —

(40uL) - Lens showed strong agreement (r > 0.75) with SOC (Figure 4 and Table

1), with comparable agreement across timepoints

« Time to results was ~30 min. No samples were lost to operational error
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Figure 6. Example images acquired at Pre-BL versus 24-H timepoint
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Figure 2. Schematic of Lens sample processing & T s T & TS T e translational model of trauma and PEC
o o o o PLT (x10°/ pL) . , _
ObjeCtlve and HypOtheSIS . fFOItIﬁW_On studlﬁtm E(Ij\/IfS angl_fre-hospltal setting are warranted to
500 - urther assess utility and feasibility
Objecti ibili ' : . —a— ADVIA
. —O— LENS
jective: As§ess feaS|b|I|fcy of Lens CBC at POC in translational . ACkﬂOWledgmentS
polytrauma swine model with extracorporeal life support (ECLS) and .
simulated ground and high-altitude aeromedical evacuation g This work was supported by the Office of The Assistant Secretary of Defense for Health
ey Affairs through JWMRP under Award W81XWH-19-1-0401 and through DMRDP under
. : oL e W81XWH-19-2-0008 (PI: Batchinsky). Support was also provided by an ASAIO Research
Hypothesis: Lens strongly correlates with standard of care laboratory CBC & TEF T SIS &S TEF T TS Innovation and Entrepreneurship Grant (Pl: Roberts). The views, opinions and/or findings

through 72-hours polytrauma management; and is not affected by systemic contained in this report are those of the author(s) and should not be construed as an official
anticoagulation with heparin Figure 4. Mean = std. err Lens CBC versus ADVIA results over time. Department of Defense position, policy, or decision.
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