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Postoperative lactate metabolism
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= Frequently measured

= Useful in critically ill patients

= Often (?) elevated in postoperative patients




Disposition
Metabolism in health
Lactate in acute sickness
Lactate following
= Thoracic surgery
= Liver surgery

= Abdominal surgery
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Lactate metabolism

Metabolized in every organ

Net production / consumption varies between organs and
metabolic states

Heart always consumer, muscle most often producer

Different LDH-isoforms (Muscle / Heart type) and MCT-
types

Only liver and kidney can use lactate for gluconeogenesis




Reasons for increased lactate

Increased production

Insufficient oxygen delivery

Defects in oxygen consumption

Metabolic stress (endogenous or exogenous)
Ischemia

Decreased consumption

S, .
‘e ls? Karolinska
5 7 Institutet

*

“, 7y NO ‘%\0




$“ ’Ny

. . < Karolinska
Lactate in acute sickness 5 %g Institutet

60% —

50%

40%

Mortality 30%

20%
10% @
0%
* > 3.5 Lactate
<100 (mmol/l)
SBP (mmHg) >100 # h

Jensen et al Crit Care 2008
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Hyperlactemia correlate with poor outcome in several
conditions

Most thoroughly studied in sepsis

Changes in lactate over time more useful than absolute values
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Haanschoten et al J of Cardiothoracic and Vasc Ane 2017
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Andersen, Lars W. MD, MPH, PhD 11§

Anesthesia & Analgesia: September 2017 - Volume 125 - Issue 3 - p 743-752
doi: 10.1213/ANE.0000000000001928
Cardiovascular Anesthesiology: Narrative Review Article

- Associated with worsened outcome
- Difficult to determine etiology / metabolism

- Measurement of lactate has been shown to
improve care or outcome

11



Elevated Lactate is Independently Associated with Adverse .,

. se¢ 0= Karolinska
Outcomes Following Hepatectomy 1Y 3 Institutet
A

30%

“, 7y NO ‘%\0

p <0.001

25% -
iy | 490 liver resections
Single center
15% —
10%
5°o
0%
22 mg,p @'hﬁ }99,9 £

Post-hepatectomy lactate (mmol/L)

Proportion of patients

=0

Lemke et al World J of Surgery 2017
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= Few and small studies

= Single center, selected groups (SICU)

=  Strictly observational
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= Few and small studies

= Single center, selected groups (SICU)

=  Strictly observational
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The association of early postoperative lactate levels with
morbidity after elective major abdominal surgery

Jelena Velickovic'?*, Ivan Palibrk!?, Biljana Milici¢?, Dejan Velickovic!'?, Bojan Jovanovi¢?*, Goran Rakic?,
Milorad Petrovic'?, Vesna Bumbasirevi¢>*

'Clinic for Digestive Surgery, Clinical Center of Serbia, Belgrade, Serbia, *Department of Surgery and Anesthesia, School of Medicine
University of Belgrade, Belgrade, Serbia, 3Institute for Informatics and Statistics, School of Dentistry, University of Belgrade, Belgrade,
Serbia, “Center for Anesthesia and Resuscitation, Clinical Center of Serbia, Belgrade, Serbia, sDepartment of Emergency Medicine, School

of Medicine, University of Novi Sad, Novi Sad, Serbia
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—w—— Colorectal

-+ 0 --- - Pancreaticobiliary
—--»-— Esophagogastic
-—-~—- Hepatic

Time after operation (hours)
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Lactate (mmol/l)
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Without complications
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= >1.35 mmol/L to predict POC (76 of 196)
> OR 3.7 (2.0-7.0)
> OR 2.6 (1.3-5.2)
- PPV 53.5%, NPV 76.4%

= >1.85 mmol/L to predict death (18 out of 196)
- PPV 32.2%
- NPV 96.6%
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Univariate

Variable OR (@5% CI p
Age (vears) 1.05 (1.02—-1.09) 0.007
History of heart failure 3.86(1.14—13.05) 0.029
ASA - 2.071137-313) 0.001
L2135 mmol <0001
Pancreatic surgery 4.73(2.10-10.65) <0.001
Colorectal surgery 0.33 (0.18-0.60) <0.001
Lack of intraoperative warming 1.86 (1.03-2.99) 0.008
SAPS Il score 344 (1.24-9.75) =0.001

Jonathan Grip 17 september 2019 20
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Lactate metabolism is deranged after surgery in organs
with high lactate consumption

Increased lactate levels more often seen in patients with
comorbidities

Increased lactate postoperative is associated with
worsened outcome

Currently no studies on treatment of elevated lactate
postoperatively
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Thank you for your attention!

"1'\'/\10 ‘%\0

Jonathan.grip@sill.se
Jonathan.grip@ki.se
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