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Systemic Inflammatory Response Syndrome (SIRS)/Sepsis

ACCP/SCCM Consensus Conference (1992) Crit Care Med 1992; 20:864-874
Definitions for sepsis and organ failure and guidelines for the use of innovative therapies in sepsis.
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INFECTION SIRS @

Sepsis

Known or suspected infection

-
>2 SIRS criteria

Criteria for Dx of SIRS
Core temperature >38.3°C / <36°C

Heart rate >90 bpm / >2SD

Respiratory rate >30 bpm
or
PaCO2 <32 mm Hg

WBC count >12,000 cells/mm?
or
<4,000 cells/mm?
or
>10% immature neutrophils




SIRS, Sepsis, Severe Sepsis and Septic shock

Severe Sepsis
Sepsis + 21 organ dysfunction
M=l Septic Shock
Severe Sepsis
+

Hypotension despite fluid
resuscitation

ACCP/SCCM Consensus Conference (1992)
Definitions for sepsis and organ failure and guidelines for the use of innovative therapies
in sepsis. Crit Care Med 1992; 20:864-874
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Phy siologic Variabla High Abnormal Range Low Abnormmal Range

i +3 +2 +1 1] +1 +3 ¥4

Rectal Temp (*C) =M1 39-409 385389 35384 34359

Mean Arterial Pressure (mmHg) 130-158 110129

Heart Rate 140-179  110-139
Respiratory Rate 3559

Dxygenatation
a)Fi0;20.5 record A-all,
b} FI0,<0 5 record Pa0, PO, 55-60

Arterial pH T25-T732 TA5-724
HCO, (mEqg/1) : 18-219 15-17.9
K (mEq/) 2529

Ma (mEqga) 111-119
5. Creat (mgm/dl)

Hematacrit (%)

TLC {10%ec)

GCS
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Dilemmas in sepsis

» Early diagnosis

> Segregation into sepsis and SIRS

» Differentiation between sepsis, severe sepsis and
septic shock

» Prognosis

> Increased morbidity and mortality

» Refractory hypotension and organ failure
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Procalcitonin as a rapid diagnostic biomarker to differentiate between @Gmm
culture-negative bacterial sepsis and systemic inflammatory response
syndrome: A prospective, observational, cohort study ™
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Salient findings:
» PCT differentiates culture-negative sepsis from SIRS at a cut off of 1.43

ng/ml, with 92% sensitivity and 83% negative predictive value (AUC 0.892)

» PCT differentiates culture-positive sepsis from SIRS at a cut off of 2.49

ng/ml, with 94.4% sensitivity and 91.5% negative predictive value (AUC 0.959)




Next Question

Identification of a marker or markers to effectively
differentiate between sepsis, severe sepsis and septic
shock

Pathophysiology of sepsis
Disruption of the glycocalyx is a known event




The Glycocalyx

Basement membrane

Endothelial cell lining

X \Phospholipid bilayer of
endothelial cell

Glycocalyx with its comprising
components in a latticework

Blood vessel with its vessel wall
and blood components
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Hyaluronan & Syndecan

Hyaluronan Syndecan

Widely distributed anionic  Single transmembrane domain GAG
non-sulphated GAG G-protein coupled receptors




Study Objectives

1.To study the evolution of hyaluronan and syndecan (glycocalyx
components) as prognostic markers for sepsis

2. To correlate their serum levels with

a) Progression of disease

b) Survival status

c) Organ failure

d) Inflammatory mediators




Methods: Inclusion & Exclusion criteria

* |Inclusion Criteria
— Age 218 years

— Patients admitted to the intensive care unit with community
acquired Sepsis, Severe sepsis or Septic shock

e Exclusion Criteria
—Post-operative patients

—Lethal condition

—Malignancy

—Immunocompromised

—Transferred from other ICU’s




Methodology

Days 1,3,5, and 7 —= Blood drawn from all subjects

Following analytes estimated in serum:

Hyaluronan- Competitive Enzyme Linked Immunosorbent Assay

(Teco Medical, Switzerland)
Syndecan- Solid Phase Sandwich Elisa

(Diaclone, Besancom Cedex, France)

TNF-o - Chemiluminescent Inmunoasasy (Immulite, Siemens)
Interleukin-10 - Solid Phase Sandwich Elisa

(Diaclone, Besancom Cedex, France)

SOFA and APACHE Il scores




Hyaluronan (ng/mL)

Median and interquartile range of Hyaluronan in sepsis
groups at differenttime-points
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Syndecan (ng/mL)

Median and interquartile range of Syndecan in sepsis
groups at different time-points
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Age, Mean +S.D

Gender (M/F)

Mortality— N (%)

APACHE lI
Mean + S.D.

SOFA SCORE Mean
+S.D.

Patient baseline characteristics

Sepsis Severe Sepsis Septic Shock

(N = 15) (N = 45) (N = 90) p Value

54 + 16.5
52.2 + 16.3 53.4 + 16

8/7 27/18 56/34

1 (6.66%) 6 (13.3%) 34 (37.7%)

4.8+ 2.1 12.1+3.5




p=0.001

Median and interquartile range of Hyaluronan in sepsis

groups at differenttime-points
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Median and interquartilerange of Syndecan in sepsis
groups at differenttime-points
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Median and interquartile range of hyaluronan in survivor
and non-survivor groups at different time-points
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Median and Interquartile range of hyaluronan in
survivor and non-survivors groups at different time-
points
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Median and Interquartile range of syndecan in survivor
and non-survivors groups at different time-points
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Receiver Operating Characteristic Curve

Receiver Operating Characteristic Curve for Hyaluronan and
Syndecan between survivor and non-survivors groups at
different time-points
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Receiver Operating Characterstics of Hyaluronan

Survivors vs Non-Survivors

0.573

Day 1 81.3
(0.47-0.67)

0.671
(0.55-0.79)

0.720 49.02 89.1

(0.61-0.82) 3

0.827
(0.73-0.91)




Receiver Operating Characterstics of Syndecan

Survivors vs Non-Survivors

- — Speaﬁaty

Day 1 0.644
(0.54-0.74)

Day 3 0.756
(0.66-0.84)

0.801
(0.71-0.98)

0.751
(0.621-0.881)




Hyaluronan: Association with Mortality, Organ Dysfunction
scores and inflammatory markers at all Time-points

APACHEII r=0.387
p<0.001

SOFA r=0.387
p<0.001

TNF- a r=0.338
p=0.001

IL-10 r=0.232
p=0.032




Syndecan: Association with Mortality, Organ Dysfunction
scores and inflammatory markers at all Time-points

APACHE I1 r=0.294
p<0.001

SOFA r=0.437

p<0.001

TNF- a r=0.234

p=0.029

IL-10 r=0.215
p=0.05




Summary

——

/ Serum levels of Hyaluronan and Syndecan

.,

N

kseptic shock

Serum levels on admission
categorize the patient into
sepsis, severe sepsis and

\ markers

N (Both markers show a significarb
positive correlation with —

- Organ dysfunction

- Mortality scores

y - Pro- & Anti-inflammatory

J

v

\

Gerial NEERTEINERIS
differentiate survivors from
non-survivors with the following:

Cut-off Specificity NPV
441 ng/ml 90% 90%

s song/ml 0% 86%
\3 >/




Conclusions

» Glycocalyx components [hyaluronan and syndecan]
could be used for diagnosis i.e. to differentiate
between sepsis, severe sepsis and septic shock.

» Hyaluronan and syndecan could also be used for
prognosis i.e. to identify survivors and non-
survivors.

» Required: Further multicentric studies on these as
well as other glycocalyx components to demonstrate
comparative clinical utility of these markers. Also
this would give further direction as to the usefulness
of therapy targetting these markers
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