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Detect sepsis earlier, act with more confidence

MONOCYTE DISTRIBUTION WIDTH (MDW): 
NOVEL SEPSIS BIOMARKER IN EMERGENCY 
DEPARTMENT

Melissa Beasley, MT (ASCP), CIC
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DEFINITIONS

Product Name

Early Sepsis Indicator (ESId)

Parameter Measured

Monocyte Distribution Width (MDW):  

distribution of different sizes of Monocytes
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4 MAIN POINTS

FDA-cleared and 

CE Mark

Only hematology 

based biomarker 

cleared for sepsis

No Workflow Changes

MDW is part of CBC 

with Differential Test 

MDW is ADDITIVE 

Diagnostic Information 

Coupled with WBC

Additional Information 

Available EARLY to 

Increase/ Decrease 

Probability of Sepsis 

Increase your index of suspicion of sepsis to assist with 

treatment decisions
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STUDIED AND PUBLISHED

2017 2019 May 2020

Crouser et al, Journal of Intensive Care, 2020; 8(1) This is an open access article 

distributed under the terms of the Creative Commons CC BY license
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WHAT IS MDW?
Appreciating the role of monocytes 

P. Orning et al,  J Exp Med 2019;216(11):2453-65.

C. Shi and E. Pamer, Nat Rev Immunol 2011;11: 762–774
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MDW IS REPORTED 
AUTOMATICALLY AS A 
PART OF CBC WITH 
DIFFERENTIAL TEST
IN ADULT PATIENTS 
SEEN IN ED

Result includes interpretive text →

“For Adults in ED, MDW >20, may 

be associated with a higher risk of 

sepsis during the first 12 hours of 

hospital admission.”
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MULTI-CENTER CLINICAL TRIAL  PREVALENCE 18%

2,158 subjects consecutively enrolled who had CBC drawn at 

presentation in ED
‒ All subjects presenting to ED – not just those suspected of sepsis

‒ Subjects not “cherry picked”

‒ Age 18 – 89 years old

Inclusion Criteria
‒ Subject must have stayed in ED or hospital for at least 12 hours 

‒ Necessary to collect sufficient medical record data to confirm sepsis or no sepsis

‒ Due to this inclusion criteria higher percentage of “sick” subjects
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MDW: FDA-CLEARED MARKER FOR SEPSIS DETECTION IN EMERGENCY 
DEPARTMENT

Beckman Coulter Data on File Sepsis Pivotal Repository PN C54726 Rev. AB located in CPDM

E. Crouser et al. Critical Care Med 2019; 47:1018-1025

Early Sepsis Indicator Addendum. P/N C42014AA (US).P/N C21894AC (OUS) 

https://www.beckmancoulter.com/download/file/wsr-292218/C42014AA?type=pdf

Lactate

MDW and WBC

Receiver-Operator Curves for Sepsis-2 Detection

1-SPECIFICITY
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AT THE TIME OF THE INITIAL EMERGENCY DEPARTMENT ENCOUNTER 
PERCENTAGE OF SEPTIC SUBJECTS HAD FEW SIRS AND LOW qSOFA

of patients diagnosed 

with sepsis presented 

with 0-1 qSOFA and 

might not be identified 

by qSOFA

88%
Sepsis 2 & SIRS No SIRS 1 SIRS 2 SIRS 3 SIRS 4 SIRS Total

Total patients 930 799 341 79 9 2158

Sepsis patients (#) 14 112 190 61 8 385

Crouser et al, Journal of Intensive Care, 2020; 8(1) This is an open access article 

distributed under the terms of the Creative Commons CC BY license

of patients 

diagnosed with 

sepsis present with 

0-1 SIRS 

33%

Sepsis 3 & qSOFA No qSOFA 1 qSOFA 2 qSOFA 3 qSOFA Total

Total patients 1707 398 50 3 2158

Sepsis patients (#) 135 79 26 3 243

Increase your index of suspicion of sepsis to assist with faster triage  
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COMBINATIONS OF MDW AND WBC MODULATE SEPSIS PROBABILITY
INCLUDING IN PATIENTS WITH ≤1 SEPSIS SYMPTOMS AT PRESENTATION

➢ Consideration of MDW/WBC combinations may 

improve specificity of sepsis detection 

➢ Consideration of abnormal MDW may increase 

sensitivity of sepsis detection

Sepsis symptoms: abnormal temperature, tachycardia, tachypnea, hypotension, altered mental status

The performance Monocyte Distribution Width for exclusion of sepsis has not been evaluated and cleared by U.S. FDA

5.3%

0.8%

8.7%

4.5%

33.4%

18.7%

1.8%

Pre-test 

probability

Post-test 

probability

1 or less Symptoms at Presentation SEPSIS-2

MDW - / WBC -

of ED patients who were diagnosed with 

Sepsis in the pivotal study, presented with 

0-1 symptom used for Sepsis screening

60%

WBC -
MDW + / WBC -

MDW - / WBC +

WBC +

MDW + / WBC +

Crouser ED et al. "Monocyte distribution width enhances early sepsis detection in adult patients presenting to the emergency department beyond 

SIRS and qSOFA., ATS 2020 poster; https://www.atsjournals.org/doi/pdf/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A2600

The performance Monocyte Distribution Width for exclusion of sepsis has not been evaluated and cleared by U.S. FDA
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Cardio Vascular HTA

Metabolic Dyslip.

Genito Urinary No

Respiratory No

Hemato Oncology No

CNS No

Gastro Intestinal No

Auto Immune No

Renal No

Hepatic No

Other No

• 12h after ED admission: desaturation 88%, non conclusive 

Chest X-Ray

• 24h after ED admission: hypotension+ acute respiratory failure 

→CT-scan → pneumonia -→ ICU

MDW 22.7

TEMP 36.4

HR 74

RR 16

SBP 128

AMS No

WBC 8.76

HgB, g/dL 15.3

PL x 109 148

NL x 109 7.9

NL % 90.2

LYMPH% 2.9

MONO% 6.8

BUN 38.9

CREA 1.81

RETROSPECTIVE CASE REVIEW FROM EU TRIAL: 85 Y.O. FEMALE

PRESENTING SYMPTOMS HEMATOLOGY DATA

OTHER LABORATORY

TEMP 36.4

HR 86

RR 16

SBP 104

AMS 16

SYMPTOMS @ 12H

Presented to ED: Fall in an elderly women. Confusion, no infectious focus, normal auscultation. Hypernatremia 166 mmol/l

CLINICAL HISTORY

RESP 0

COAG 1

LIVER 0

CARDIO 0

CNS 0

RENAL 2

SCORE 3

Sepsis  2 Sepsis 3 Hospital LOS ICU LOS Death

Infection SEPSIS Admitted N/A N/A

ADJUDICATE DIAGNOSIS @ 12H AND 

HOSPITAL COURSE
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MDW: An additional data point to increase suspicion of sepsis 

Signs & symptoms indicate possible sepsis?

Systemic inflammatory response 

syndrome (SIRS)

• Temperature 

>38.3 or <36ºC

• Tachycardia

• Tachypnea or decreased PaCO2

• WBC count >12000/mm3 or 

<4000/mm3 or >10% bands

qSOFA

• Altered mental status

• Tachypnea

• Hypotension

IL6, PCT, Lactate, 
CRP

Admission

Sepsis Labs

Confirmatory

Tests

Fluids
Empiric 

antibiotics

MDW

Initial Triage: 

Acuity 

Assessment 

& Vital Signs

Routine Labs: 

CBC w/Diff, 

& Chemistry

Crouser et al, Journal of Intensive Care, 2020; 8(1) This is an open access article 

distributed under the terms of the Creative Commons CC BY license
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Potential Benefits of ESId
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Know Sooner, Act Faster with MDW



© 2021 Beckman Coulter, Inc. All rights reserved.17

MORE RESOURCES

Informative references:

• E. Crouser et al, Monocyte distribution width enhances early sepsis detection in the emergency department 

beyond SIRS and qSOFA, Journal of Intensive Care, 2020; 8(1) 

• E. Crouser et al., Monocyte Distribution Width: A Novel Indicator of Sepsis-2 and Sepsis-3 in High-Risk 

Emergency Department Patients, Critical Care Med 2019; 47:1018-1025

• E. Crouser et al., Improved Early Detection of Sepsis in the ED With a Novel Monocyte Distribution Width 

Biomarker CHEST 2017; 152(3):518-526

Scientific Presentations on www.beckmancoulter.com:

• ACEP | American College of Emergency Medicine, Expert Theater presented by Tiffany Osborn, MD, MPH  

and Pr Pierre Hausfater, MD, PhD “MDW: Early Identification of Sepsis in the Emergency Department”

• Sepsis Alliance webinar presented by Angela Craig, APN, MS, CCNS and Dustin Pierce, RN, BSN, CPHQ “No 

Time To Waste: Early Sepsis Detection using Monocyte Distribution Width (MDW)”

• Compass Group webinar presented by Elliott Crouser, M.D. and Nan West, MT (ASCP), “Monocytes 

Distribution Width (MDW) New Sepsis Detection Biomarker”

• 360Dx webinar, presented by Tiffany Osborn, MD, MPH and Christopher Farnsworth, PhD, DABCC “Clinical 

and Laboratory Medicine Collaboration Can Improve Patient Outcomes”


