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SCIENCE ACCELERATED

INTRODUCTION METHOD RESULTS
Flow cytometry assays are essential in clinical trials for evaluating drug Pre-installation testing was performed by the manufacturer to select six cytometers (two instruments per site) with the highest degree of A total of 48 parameters were evaluated, including both cell subset frequencies and absolute number of cells/mL. All reportables met the acceptance criteria for each of the
efficacy, pharmacodynamics, potency, and toxicity. Their reliability depends similarity in terms of voltage gains and %CVs for each detector. This was followed by post-installation testing at each of the three laboratory validation test scripts, with the exception of 2 reportables that were *omitted from evaluation due to fewer than 100 events. Additionally, over 75% of the parameters assessed
on rigorous validation processes to ensure consistent data generation across sites. Hardware, software and assay-specific training were completed for each analyst involved in the study. for all test scripts had % CVs of < 10%, indicating a high degree of consistency. The % CVs for intra-assay, shown in the table below, indicated minimal variability within assay
multiple laboratories, a necessity for global trials. This study presents a runs and extremely high precision. Pearson correlation analysis between site averages further verified the assay's robustness, demonstrating strong agreement between test
multi-site validation of a 15-color pan-leukocyte flow cytometry assay for A 15-color, pan-leukocyte, lyse-no-wash assay for human whole was selected for cross-site validation, as it had previously been validated at sites. Dot plots showing the inter-site precision results, with the % CV for each cross-site comparison are shown in orange (US-APAC) blue (US-EU) gold (US-APAC) or grey
assessment of human whole blood using spectral cytometers. the lead test site using whole blood from healthy donors. The assay (sold as a kit) identifies major leukocyte populations, including (US-EU).
neutrophils, eosinophils, basophils, hematopoietic stem cells (HSCs), monocyte subsets, T cell subsets, B cells, NK cell subsets, and NKT cells
Pre-installation evaluation by manufacturer (Gating scheme shown below). Absolute count tubes were utilized to allow precise enumeration of all subsets analyzed. Lot-matched 3 100 e 10m % CV: Infra-assay Precision
. . . . . 24% 1.98% 1.5= 1%105=
controls were selected as the test samples for the validation to allow direct comparisons of samples processed at each site. PR 7o 310 (APAC)  APAC
On-site instrument harmonization by manufacturer e DAt 3 5.00% 3.99% R~ s Absolute CD45 Count 266l 0.73 3.0  0.60
60 ® @ o @ % 6x108 » g 4 % of CD45+ WBC in (CD66b+ SSC Hi and
The following validation test scripts were performed: s o 250 204% , 107 ¢ 0 $ F 20.12% ;, "f;)”"‘l"‘;““:l) — -
Inst nt | nre . . . . . . A . % 2 © " o 6x10%o solute Neutrophil coun : 80| 10| :
L « Intra-assay precision: At each site, 3 replicates were processed in a single run to evaluate reproducibility and consistency. S 40 = o bope 8 ose * S e & % of CD45+ WBC in (Eosinophils and CCR3+
.« o : . : S % 0.56% s © ' ' . . . :
« Inter-analyst precision: At each site, 3 replicates were processed independently by 2-3 analysts to evaluate procedural robustness. s PV 2.31% 161% ¥ o 2 a0 Bosinophis) ___ 19 185 500 55
Instrument PQ by global lead analyst . o . . . . . . . . OSoO®® @ 0.5+ 3 £ % » \Absolute EOSInODhIII Count . 5.70| 2.06 10.20 5.69
: ; e Inter-instrument precision: 3 replicates per instrument were acquired using 2 instruments at the same site to evaluate instrument consistency. 20 g Sao® $ o 3 % of C|I13|4?+ WBC in (Basophils and CCR3+ 16l erd oss
. .« : : : : T : *10%4 asophils : . : :
Assay-specific training by lead analyst « Inter-site precision: 3 replicates were prepared by different analysts at 2 different sites to assess similarity of results produced by each site. 202w 775 s Tams Absolute Basoohil Count 278 143 255 141
- \ - Y E— 1ok X 0 . , , % of CD45+ WBC in (CD7-HLA-DR+ and Non-
. . . . . e Neutrophils  Lymphocytes CD45+  Neutrophils  Lymphocytes Eosinophils  Basophils CD34+ Eosinophils  Basophils CD34+ (Classical) 2.15 3.72 4.83 1.86
Crosssite validation Results were analyzed and the validation status of each reportable was evaluated by calculating the %CV (coefficient of variation). CCR3H)  (CCR3)  HSCs CCR3)  (CCR3H)  HSCs Absolute Non-Classical Monocyte Count 498 374 722 130
The following acceptance criteria were applied for each reportable: ) . % of CD45+ WEC in (CD7-HLA-DR+ and I R N
« The %CV was < 30% for non-rare subsets, defined as >10% of CD45+ WBC and a minimum of 500 events 1.12% 0.63% ¢ US (APAC Lot) Absolute Intermediate Monocyte Count 380 343 1475 235
NOVELTY - The % CV was < 40% f bsets. R bset defined as < 10% of CD45+ WBC and a mini f 100 gated event 10% of 2 Peds el 3 o APAC % of CDA5+ WBC In [CO7-HLA-DR: and Classical) 1101082110875
e % CV was < 40% for rare subsets. Rare subsets were defined as < 10% o and a minimum o gated events, or >10% o 68 F s $op Absolute Classical Monocyte Gount 179 100 214l 124
CD45+ and 100-500 events 5 15 o ¢ US (EU Lot) Total Monocytes % of CD45+ WBC 0.95 0.90! 1.06)  0.51
. : . : . : . : . . e s 3 & S 2.40% 1.73% ° IAbsolute Total Monocyte Count 1.92 1.19 3.05 0.87
Harmom’za?tlon f)f flow cytometry assays across multlple sites is essenjual .for Subsets with < than 100 gated events were exempt from evaluation using the acceptance criteria. g 2 1o e EU Absoluts Lymphocvte Counts 223 075 285 089
global clinical trials but poses unique challenges. These include harmonization = 10 E “CA=<I::f)CD45+ WBC in (CD19 B Cells and CD20+ B e 140 o8l 103
. . . . . 46% 1.26° 8 . Cells .65 40, 87 :
of instrument hardware and settings, training of staff, and at each site. N oo ff g 500 S e IAbsolute B Cells Counts 201 223 213 247
. . . . o 1.60% 3.68% 2.42% 3.38% Co@ :
Typically, cross-site harmonization has been confined to clinical-grade GATING STRATEGY cooo cose % of CD45+ WBC in (CD7+ and Early NK) 7.84  10.21 510 7.42
. hich limited . | Th . _ _ 0 : . S Absolute Early NK Cell Count 7.61 9.21 7.83 5.70
InStrU mentS, wnicn are |m|te tO COnventhna CytOmeterS. ese InStrU mentS All Events Time No Debris No Debris No TruCount No DShI‘lS No TruCount & Single Cells B Cells cD3+ CDs+ CD4+ B Calls cD3+ cD8+ cD4+ % of CD45+ WBC in (CD7+ and Mature NK) 3.26 0.00| 147 1.90
can typlcally assess fewer parameters than research-g rade or spectral 4210 1 P ' 4210 ' 42310 Mo Do | 42319 Ygingle Cells/> 0 onacs whe T Cells T Cells T Cells T Cells T Cells T Cells IAbsolute Mature NK Cell Count 4.02 o_aol 3.14 2.42
: L : saxio] . .1 %10 s4x10 {TruCount 1310 . % of CD45+ WBC in (CD7+ and Terminal NK)* 085 11.69  11.00  14.39
InStrl.jmentS, I|m|t|r.19 the data that can be generat.ed frOm d Slngle Sampole. E § . xm&-i st e i ; S ; IAbsolute Terminal NK Cell Count* 11.38 10.27 13.67 15.42
Herein, we describe the approaches used during successful cross-site & Tt SIS $ 3 o 100 25x105 Total NK Cells % of CD45+ WBC 228 108  1.76  1.90
: : . : . . e Absolute Total NK Cell Count 3.69  0.25 3.78 2.50
Vall.d.a.tlon Of 1.5 COIOr pan .IeU kocyte panel fOr the.SpeCtraI Cytometer .at 3 teSt ; T -?.ij:é;ms 191106 42”“' -7.7 x:l:ﬁxmi 19}(1; 4zxw' -?-?XT:GHDE 19”; 42}“0' -7.7 x10 . 1xw& 31:‘10& 2.25%, 2_6:‘,{, %. - 2x105d 3.44% %34% %Of CD45+ WBC in (LVmDhOCVte and CD3+TCEIIS) 061 033 063 023
facilities on different continents. The procedures implemented for this study Time ' FSC-A | FSCA ' FSC-A SSC-H ’tf g % 2.62% 3-4:"5 39 /Absolute CD3+ T Cell Count 2.11 0.71 252 042
provide a framework for implementation of globalized flow cytometry assays 5 B e s ,; 36 O e A e 1
for multi-site clinical trials. CD3-CD19- Lymphocytes & Monocytes NOT[CD34+] NOT-[Basophils] NOT-[CD66b+ SSC Hi] CD45+ WBC E 4 ’ = S0 S07 % of CD45+ WBC in (CD56-CD3+ and CD4+ T Cells) 0.88]  0.18 0.72]  0.64
7 HLA.DR= 1 concota. e I 431 .| Basophils < 8o " 3. @ /Absolute CD4+ T Cell Count 1.89)  0.69 247  0.58
I [ Ay S s1ess © .. _.«] coesos SSC Hi ‘ 2 ® % of CD45+ WBC in (CD3+ T Cells and NKT Cells) 218  1.41 232 2.82
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CD45 HI30 cFluor® V547
CD4 SK3 cFluor® V610 CD7-HLA-DR> S D34+ Basophils CD66b+ SSC Hi i The validated 15-color pan-leukocyte assay exhibited exceptional precision and reproducibility
10 x10° . . . .y
CD16 3G8 cFluor® B515 N | CD19BCels NOT-{CD3-CD19-] OR-NOT-{CD7-HLA DR+ "3IT s e 1 CCR3+ Basoohils Neutrophils | gy :3;;‘3" across sites for all test scripts. Its robustness under varying conditions of analysts,
f Intermediate 10 41943 - ohoc = iass . ; 599% 2. 2.19% 1.80% . . . . . ol o e .
CD34 AR Fluor® BYGSTS ; P ] Lymatoore g s 2 o : :9;2.“: g i 22 S@ B instrumentation, and environments underscores its suitability for global clinical trials. % CVs for
= 1D¢l il o7 = 4 o4 + ells E . Eﬂ:ﬁﬁﬁ ] E I ' O X ‘ N . . o o . . . .
CD123 6H6 Fluor® BYG610 8 Yon-Classea| % § * ¢ D e 5 : g S, jFosinophis . E $oP inter-site precision were < 10% for over 75% of reportables, of indicating a high degree of
CD193 (CCR3) SES Fluor® BYGGET i 403 1R Mdbo. % e 7 | ﬁﬂ S S oo consistency between sites. The parameters that were omitted from evaluation due to fewer than
. — Fluor® BYGT10 A B B 0 @ 10 10 0] 10 o 4 g 100 events had % CVs of less than 30%, well within the established acceptance criteria. Scaling
CD14 CD3 CD45 CD45 CDé66b B . . . .
p— 10 Fluor® BYG7S0 5 2xt0r the assay for a greater blood volume per test could resolve this limitation.
HIB criuor ,
— MEM-15 Fluor® BY G781 CD3-CD19-Mono- o7 N Eosinophils 1;1f° :Bf“ 17.25% 9.03% :zf“isf 17.59% 9.00%
- ckKluor CD19 B Cells + CD3+ T Cells -CD3+ o) .. . . . . . . .
e Carly NK : CCR3+ Eosinophils 0 &Oe2 0 —e r r This instrument harmonization and cross-site validation methods described herein are valuable
CD7-6B7 cFluor® R659 w0'{ CD20+BCells % 1 0 o4 CD56-CD3+ 10 ; CD8+T Cells  1CD4+CD3+ Non-classical Intermediate  Classical Total Non-classical Intermediate  Classical Total . . . . . .
ps | i3 Qe . Monocytes  Monocytes  Monocytes  Monocytes Monocytes  Monocytes  Monocytes  Monocytes in establishing an assay that performs consistently across multiple test sites. Pre- and
CD20 2H7 cFluor® R685 5 8 * ”_' 5 g v § " 18 8 post-installation harmonization by the manufacturer and the utilization of a single trainer for all
CD66b G10FS cFluor® R720 1 | L,. Y odrinal NK -~ test sites proved particularly valuable. a valuable tool for immune monitoring, supporting
P — " e 10 S Sl 10 — “° 1cDa-cDs. | CD4+T Cells . . . . . . .
CD3 SK7 cFluor® R780 T robust data generation and reliable conclusions in complex, multicenter clinical studies.
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