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Biomarkers of Sepsis

Great answers ...

... What is the question?



Uses of a Biomarker

Prognostication: Prediction of risk of organ
dysfunction

Diagnosis: Early recognition of organ
dysfunction

Monitoring: Response to therapy and
resolution of organ
dysfunction
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“Life-threatening organ
dysfunction caused by a dysregulated
host response to infection”




The Multiple Organ
Dysfunction

Syndrome (MODS)

e Physiologic insufficiency

e Resulting from tissue injury:
e Infectious
e [nflammatory
e latrogenic

e Measured as both deranged function
and use of external support




Table 2. Sequential Organ Failure Assessment (SOFA) score'

Organ system Score

o
Respiratory PaO fFiO_ (kPa) = 53.3
Renal Creatinine (umol/l) < 110
Hepatic Bilirubin {umol/1) < 20
Haematological  Platelets x10°/jul = 150
Neurological Glasgow Coma Score 15
Cardiovascular MAP

=70 mmHg
*Adrenergic agents (ug/kg/min) given for at least 1 hour.

MAP = mean arterial pressure.

<333
110-170
20-32
< 150
13-14

MAP
<70 mmHg

2
< 40
S
33-101

< 100
10-12
Dopamine

<50r
dobutamine

3

<267
300-440
102-204
< 50

G-9

Dopamine 5.1-15,
epinephrine = o.1
or norepinephrine
= o.1*

< 13.3
> 440
> 204
<20

=BG

Dopamine = 15 or
epinephrine > o.1
or norepinephrine
> 0.0%

 Markers of physiologic dysfunction?

 Markers of therapeutic intervention?




Measures of Physiologic Derangement

(MOD Score)
Respiratory PaO,/FlO, ratio
Cardiovascular Pressure-adjusted rate

= HR X CVP/MAP

Renal Creatinine
Hematologic Platelets
Hepatic Bilirubin
CNS Glasgow Coma Scale

- Marshall, Crit Care Med 23:1638, 1995



Urinary NGAL {urinary concentration)

Author(s), Year Patients RRT Weight [%:] AUC [95% CI]
Royakkers et al., 2012 140 11 56 - i 0.260 [0.025, 0.495]
Kovner et al., 2015 77 11 7.5 f = i 0.500 [0.343, 0.657)]
Hjortrup et al., 2015 555 40 B.7 —. 0.620 [0.510, 0.730]
Hanson et al., 2011 163 MA 8.3 I = : 0.680 [0.555, 0.805]
Gaipov et al., 2015 60 7 B.3 } = | 0.722 [0.586, 0.848)
Pipili et al., 2014 106 50 9.0 —.— 0.727 [0.630, 0.824]
Endre et al., 2011 528 19 7.8 [ = | 0.770 [0.625, 0.915]
Renhua et al., 2014 103 48 9.1 —. 0.775 [0.681, 0.B69)
Tiranathanagul et al., 2013 47 18 7.1 I = | 0.806 [0.631, 0.981)
Misula et al., 2014 1042 83 10.1 —a— 0.839 [0.798, 0.880]
Alpeladi et al., 2017 75 17 9.0 — . 0.840 [0.740, 0.240]
de Geus et al., 2011 632 28 a.4 —a—1 0.890 [0.812, 0.968]

RE Model
(Q=60.25 df =11, p=0.00; % = a87.0%)

0.720 [0.638, 0.803]

| | | | T | | | | |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

pooled AUC (Random effects model)

- Klein, Intensive Care Med 44:323, 2018




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Timing of Initiation of Renal-Replacement
Therapy in Acute Kidney Injury

The STARRT-AKI Investigators, for the Canadian Critical Care Trials Group,
the Australian and New Zealand Intensive Care Society Clinical Trials Group,
the United Kingdom Critical Care Research Group, the Canadian Nephrology

Trials Network, and the Irish Critical Care Trials Group*
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HER2/Neu fluorescence in
situ hybridization (FISH)



Are there markers of a biologic process

resulting in deranged physiology?

 Enhanced innate immunity/oxidative
injury

 |Impaired adaptive immunity — enhanced
infectious risk

e Altered host-microbial homeostasis

e Altered apoptosis

 Endothelial dysfunction

e Metabolic reprogramming
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Conclusions

Organ dysfunction is an outcome

Its biologic underpinnings are poorly
understood

Its roots lie in both biology and clinical
practice

The concept of a biomarker is
premature




- Alex Colville 1920 - 2013

Thank you!
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