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Unlocking the Complete Blood Count: Derivation of a Single-Panel Laboratory Test that
includes Monocyte Distribution Width to Create a Universal Sepsis Screening Tool

Hinson J, MD, PhD?, Sarani N, MDZ2, Smith A3, Debraine A3, Badaki-Makun K, Malinovska Al, Levin S%3 BECKMAN
1. Johns Hopkins School of Medicine, 2. University of Kansas School of Medicine, 3. Beckman Coulter Diagnostics COULTER

Background | Sepsis & CBC Methods | Study Flow Diagram Results | CBC Index Performance

Sepsis Study Cohort Early Signs Group Leukocyte Parameters and the CBC Index by Sepsis Group
3 million cases annually; 15-30% mortality Adult (> 18yrs) ED visits with a CBC differential The presence of any early vital sign B bR s Wl RS 7 Sl G Bt
""“',","""’,, . e Timely initiation of simple measures is life-saving collected within 6-hours of ED arrival. indicator: ) o Index
il by !" A, '.'n' . . . . i . * Abnormal temperature [> 38°C £
""!'13:’.*':":0'0".'" '!,' Septic patients presenting without obvious signs S T2 S e £
0’9'.' "*.{:"0'3:"0‘*::"‘{&' have reported delays to treatment and increased risk I * Hypotension [< 90 mmHg at g
I M 1 En
KU ; Clmeitalty T o . triage]
! "i' 4 Complete Blood Count (CBC) i T . * Elevated lactate (> 2 mmol/L) i
Unlocking the CBC for early detection of sepsis in the = B &= known prior to the CBC result. L
AT LEAST 250,000 AMERICANS
|DIE FROM SEPSIS EACH YEAR. Emergency Department (ED) may have enormous —— . ey P . e
impact, due to it’s routine (and early) availability. ssmeoven | | 1aEDvels sz | s | No Early Signs (“Occult”) AT 2 i
m 2 | — o ) . No early vital sign at triage and no BC Index Diagnostic Performance Metrics
% SEPSIS { ms:piz:eait;:;t;?; :Ilt:taf; I(rq::i) ‘llsa?iabi”ty . - ,,.,”‘:";"g;‘ elevate:; Iactategprior togthe CBC Cohort sub-groups for patients presenting with “Early Signs” or “No Early Signs (Occult)”.
40155 (R A1 £ Vs 178 4 ED
result.
monocyte cell volume. It has emerged as a useful e = it = Index score Sensitivty speciicty ooy oy I S
. X N 1 BAASERT  GRSIESIT  TANIEH | FIGRSED 243 n2
biomarker for early sepsis detection. 22 EL1(S71681) MSO[BA5ESS  126(113118)  S4(982aRg a0z o6
23 22081483  SASEASY  BINAIA  S6LTHY 676 asz
2 BARIGI/N  VSEIIH 26502630 9741971978 1025 o7
- 1104136 994105 ML 969(967973) 1n as
Background | Monocyte Distribution Width Results | CBC Index e
Monocyte morth'ng changes in response to pathogens 66.2(63 7686  356(32.23900  B48(82.7HEY 18 059

36031785 595482 B2B(0384T) s ass
POMMMNOONES  BACTEMAVISAMG  ACTHATED MOWGCTES 3 SAB219a6  SS18SeiN  w0FGEsazd e am
F q q o q 98215759891 6530506761 784(76.5-403) ey oa1
5 M - g Proportion of ED patients with Sepsis
o) e (80, ome (@0 <R = B e B —— e —
i . - e Y 21 WleLsean  EALSIH  B81997958 P a2
o A a2 HBlsIETY  9p1an  mEssen)) " o5
>3 GTMATY  GIMGTH 9949934 75 a6t
. . iy Y Occult Sepsis s 10654159 95[994596)  157(83233)  99.7(991 097, as
Crouser, Parri ymour et al. CHEST, n et CBC Index Point System Derived by
g p e 30|
- 2 - J Logistic Regression on Training Set
MDW as a Diagnostic Marker for Sepsis oot o S Odmman  GCsms 9750 i
Study  Sample Size  MDW Cutoff Sensitivly (9851 Sensiivity (39%C1) = i e e SN0 it § 214 con CI usions
- e : ey HA B S § £ A CBC-based index that includes MDW was effective in early sepsis detection. Previous
s m umey sewn  sesn mpmom #as 19 research found that MDW, WBC, and NLR in combination showed superior diagnostic
. B “ BEs  wmes  mas  smmwes 9 10 performance than single parameters. In this study, a composite CBC Index was derived
= — 41 ) —— ase pas-0ay T e 9 " . A “ ” ;
R ’:" "h" R"""*" — " . o and tested. Diagnostic performance was strongest in the “occult” sepsis subgroup,
“NLR = Neutrophi o Lymphocyte Ratio s 3 X N " "
. -] representing the patients that are most often missed and suffer delays in care and are
: E— 1 2 T B S at increased risk of mortality.
Summary s . ast AT . ans-omn CBC Sepsis Index
fapmers - . . . — . . R % 03% o i%% 22% ™ Malinovska, Hinson, erg Physicians Open, 2022. Wayne et al. JAMA Netw Open, 2021. Filbin et al. Crit Care

Med, 2018. Cam, BN is. 2022.
Malinovska, Hinson, Levin et al. CHEST, 2023,

2023-11976
Acknowledgements: Smith A, Debraine A, and Levin S are employees of Beckman Coulter Diagnostics, developer of MDW technology. Hinson | is a paid scientific consultant for Beckman Coulter Diagnostics.



	Slide 1: Unlocking the Complete Blood Count: Derivation of a Single-Panel Laboratory Test that includes Monocyte Distribution Width to Create a Universal Sepsis Screening Tool 

