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Background

• Early antibiotic administration and fluid resuscitation 
improve sepsis outcomes

• Lactate of  4 is associated with a 6-fold increase in 
mortality 

• Lactate-guided therapy improves clinical outcome

• Research Question: How does the initial lactate level 
influence the process of care of septic patients in the 
emergency department? 



• Multi-centre retrospective cohort study

• ED septic patients from July 2011 - July 2015 

• Patients (N = 1345) were dichotomized to two groups:
• Low lactate (0-2 mmol/L)
• High lactate (>4 mmol/L)

• Process of care
• ED triage to antibiotic administration
• Total fluid administered within first 6 hours
• ICU admission

• Patient outcome
• In-hospital mortality

Methods



• Univariate comparison and multivariate regression

• Multivariate regression analysis adjusted for:

Methods

• Systolic blood pressure • Temperature

• Vasopressor use • Mental status changes

• Heart rate • Urine output

• Respiratory rate • White blood cell count



Elevated lactate is associated with earlier antibiotics
administration

Lactate level 
(mmol/L)

N
Triage to abx time
(min; mean  SD)

Difference 
(min)

p-value

0-2 763 196  161

>4 582 141  131 -55 <0.001

Lactate level 
(mmol/L)

N
Total fluid w/in 6H 

(L; mean  SD)
Difference

(L)
p-value

0-2 763 1.84  1.26

>4 582 2.99  1.77 1.15 <0.001

Elevated lactate is associated with more fluid administration 
within the first 6 hours

Results



Elevated lactate is associated with more ICU admission

Adjusted

Lactate level 
(mmol/L)

N
ICU admission

(%)
Odds Ratio 

(95% CI)
p-value

0-2 763 24.0

>4 582 51.4 1.9 (1.4-2.5) <0.001

Elevated lactate is associated with higher in-hospital mortality

Adjusted

Lactate level 
(mmol/L)

N
In-hospital mortality 

(%)
Odds Ratio 

(95% CI)
p-value

0-2 763 13.6

>4 582 44.8 3.6 (2.7-4.8) <0.001

Results



• Initial lactate level potentially influences the process 
of care of septic patients in the ED

• Point of care lactate testing may be valuable in the 
ED to improve process of care of septic patients

Conclusions



Kathleen Willis – Sepsis Database

Virginia Pullar – Decision Support

Dr. Matthew Kowgier – Statistical Support

• McMaster University, Department of Medicine, Medical 
Student Research Award 2016 (Victor Lo)

• McMaster University, Department of Medicine, Internal 
Career Research Award 2015-2018 (Jennifer Tsang)

Acknowledgements



Thank You



Supplemental Slides



• Ontario’s largest hospital amalgamation composed 
of six sites

• Serving 434,000 residents across 12 municipalities

• Community teaching health system affiliated with 
McMaster University, with medical students, family 
medicine and general surgery residents

• This study included three sites: 
• St. Catharines (386 acute beds)
• Greater Niagara General (141 acute beds)
• Welland (118 acute beds)

Niagara Health



Study 

Population 

Low Lactate

(0-2 mmol/L)

High Lactate 

(>4 mmol/L)

N 1345 763 582

Median Age (IQR) 72 (59-81) 72 (59-81) 73 (60-82)

Male 727 (54%) 394 (52%) 333 (57%)

SIRS Criteria

Temperature >38ºC or <36ºC 61.6% 66.1% 55.8%

HR >90 bpm 75.4% 71.8% 80.1%

RR >20 breaths/min 57.5% 47.4% 70.8%

WBC >12, <4 or bands >10% 75.5% 75.1% 76.1%

EGDT Criteria
SBP <90 28.2% 13.1% 47.9%

Mean lactate (mmol/L ± SD) 3.77±3.17 1.43±0.36 6.83±2.54

Baseline Laboratory 

Abnormalities

Plt <100, /mm3 8.6% 6.3% 11.7%

INR >1.5 or PTT >60s 13.4% 5.0% 24.4%

Total bilirubin >4 mg/dL 2.1% 0.8% 3.8%

Creatinine increase >0.5 mg/dL 37.4% 25.7% 52.7%

Mean time to initial lactate drawn (mins ± SD) 120±324 136±335 99±308



Elevated lactate level is associated with earlier antibiotics 
and more fluid administration

Patient Groups
Low Lactate

N = 763
High Lactate

N = 582
p Value

Door to Abx Time 196 ± 161 141 ± 131 0.000

Total Fluid w/in 6H 1.84 ± 1.26 2.99 ± 1.77 0.000

Outcome Estimate Std Error t value Pr(>|t|)

Door to Abx Time -0.19 0.05 -4.03 0.000

Total Fluid w/in 6H 0.46 0.07 6.66 0.000



Patient Groups
Low Lactate

N = 763
High Lactate

N = 582
p Value

ICU Admission 183 (24%) 229 (51.4%) 0.000

Hospital Mortality 104 (13.6%) 261 (44.8%) 0.000

Outcome OR Lower CI Upper CI p Value

ICU Admission 1.88 1.42 2.49 0.000

Hospital Mortality 3.63 2.72 4.84 0.000

Elevated lactate level is associated with higher ICU 
admission rate and hospital mortality



Elevated lactate is associated with earlier antibiotics
administration in patients who had lactate level 

available prior to abx administration

Lactate level 
(mmol/L)

N
Triage to Abx time
(min; mean  SD)

Difference 
(min)

P-value

0-2 372 265  171

>4 217 230  131 -35 0.011

Subgroup: Antibiotics after lactate level was made available, N = 589



Elevated lactate level is associated with earlier antibiotics 
and more fluid administration in patients who had lactate 

level available prior to abx administration

Patient Groups
Low Lactate

N = 372
High Lactate

N = 217
p Value

Door to Abx Time 265 ± 171 230 ± 140 0.011

Total Fluid w/in 6H 1.67 ± 1.14 2.85 ± 2.03 0.000

Outcome Estimate Std Error t value Pr(>|t|)

Door to Abx Time -0.11 0.05 -2.42 0.016

Total Fluid w/in 6H 0.51 0.1 4.59 0.000

Subgroup: Antibiotics after lactate level was made available, N = 589



Elevated lactate level is associated with more fluid 
administration in hypotensive patients

Patient Groups
Low Lactate

N = 100
High Lactate

N = 279
p Value

Door to Abx Time 144 ± 110 121 ± 128 0.105

Total Fluid w/in 6H 2.92 ± 1.59 3.40 ± 1.71 0.015

Outcome Estimate Std Error t value Pr(>|t|)

Door to Abx Time 0.04 0.10 0.36 0.717

Total Fluid w/in 6H 0.03 0.12 0.26 0.794

Subgroup: SBP < 90, N = 379



Patient Groups
Low Lactate

N = 100
High Lactate

N = 279
p-Value

ICU Admission 50 (50.0%) 158 (56.6%) 0.000

In-Hospital Mortality 18 (18.0%) 143 (51.3%) 0.000

Outcome OR Lower CI Upper CI p-Value

ICU Admission 0.73 0.41 1.29 0.273

Hospital Mortality 4.44 2.42 8.17 0.000

Elevated lactate level is associated with higher ICU 
admission rate and hospital mortality in hypotensive 

patients

Subgroup: SBP < 90, N = 379




