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Overview of Sepsis




What is sepsis

Sepsis is the body's overwhelming andHifesatening response
to infection which can lead to tissue damage, organ failure, an
death.

Immune cells
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What usually happens When SEPSIS happens

(i.e. Normal Infection)

MR

Uncontrolled amplification of the immune

Controlled, effective immune response response throughout the whole body.

at the site of an infection.

1. Graphhttps:// www.hli.ubc.ca/forpatients/the-sepsisproblem, accessed on-3ut2016

2. Description fromhttp://www.sepsis.org/sepsis/definitioy accessed on-6ut2016
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http://www.sepsis.org/sepsis/definition/

Sepsis Etiology and Risk factors

Bacterial

Fungi

Virus

Parasites

Others

2.
3.

encephalitis

meningitis or o Post surgical infections

Cholecystitis
cholangitis

Respiratory
infection

Urinary Tract Infection
Appendicitis

Skin infections

peritonitis

Infants and seniors
peoplewith chronic or serious illnesses, such as diabetescander

thosewho have an impaired immurgystem

3. Risks factors fronittp://www.sepsis.org/sepsis/risk_factofsaccessed on 6/20/2016

4. https// www.nigms.nih.gov/Education/Pages/factsheet sepsis.aaceessed on 6/20/2016

5. Martin G. Expert Rev Anti Infedther. 2012 June ; 10(6): 7§106.



http://www.sepsis.org/sepsis/risk_factors/
https://www.nigms.nih.gov/Education/Pages/factsheet_sepsis.aspx

Sepsis is a lifghreatening and costly condition

!@. Leading cause of death in the US

W

\> 1 M Estimated cases of sepsis among hospitalized patients each year in the U.S.
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'2 D@@@ People killed each year
% Recognitiorrate among U.Sadults, causingnany patients€o go untreated

Increase in incidence of sepsis among hospitalized patients per year
v illi the U.S. health tem, most ive to treat
$ ._/.@ b@wm !J@Jn Annual costs to the U.S. healthcare system, most expensive to trea |
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6. http://www.sepsis.org/news/2016/sa_mourns_loss_of muhammad_ali_to sépaccessed on 21un2016

7. http://www.sepsis.org/fag/problent, accessed on 21unr2016 7

8. http://www.sepsis.org/news/2013/sepsis_most_expensive conditjicaccessed on 21un2016



http://www.sepsis.org/news/2016/sa_mourns_loss_of_muhammad_ali_to_sepsis/
http://www.sepsis.org/faq/problem/
http://www.sepsis.org/news/2013/sepsis_most_expensive_condition/

Sepsis symptoms
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Shivering, Extreme Pa]e or Sleepy, “I feel S hort
fever, pain or discolored difficult like I of
or general skin to wake might breath
very cold discomfort up, die”
(“worst confused
ever’

-

9. http:// www.cdc.gov/sepsis/basic/ga.htinaccessed on 21unr2016



http://www.cdc.gov/sepsis/basic/qa.html

Sepsis Stages: Defining a disease continuum

Based on 1992 and 2001 international consensus
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Detecting sepsis early increases chances for survival!

5. Martin G,. Expert Rev Anti Inféldter. 2012 June ; 10(6): 7206
10. Levy, et. Alntensive Care Med (2003) 29: 5538



Sepsis Stages: Defining a disease continuum

Based on 1992 and 2001 international consensus
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Detecting sepsis early increases chances for survival!
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Sepsis Updated definition

Based on 2016 international consensus

Sepsis: lifghreateningorgan dysfunctiortaused by aysregulatechost response tanfection.

Sepsis

Stage

Suspected/documented
Infection

+

A 2 or 3 ongSOFAhypotension
(SBP <= 100 mmHg)

A AMS (GCS <=13)
A Tachpned>=22/min)
Or

Rise in SOFA score by 2 or more

Disease manifestation

* gSOFAsepsis related organ failure assessment

11. Singer, M, et aJAMA 2016;315(8):80B10.

Septic Shock

Sepsis
+

Vasopressors needed
for MAP > 65 mmHg +

Lactate > Znmol/L

After adequate fluid
resuscitation

11



Sepsis Management

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012
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12. Dellinger RP, et,.dhtensive Care Med. 2013 Feb;39(2)-P&8B.

General | hemodynamic
e w R
Inflammatory ;l
- Tissue
rfusion L
Organ_ | usio (Procalmtonln \
dysfunction utility in Sepsis

diagnosis and
— treatment

ource described in the
Control }

) \_ Quideline. ~ /

Antibiotic
Therapy

’ |4
| - Corticosteroids
Vasopressors; . )

Bicarbonate
Therapy

F I ==

Glucose
control

R

Aggpo-as B - F

12



Content

PCT utility in Sepsis management




What is proca

citonin (PCT)?

Pituitary gland

Thyroid gland
Parathyroid glands -
(on dorsal aspect
of thyroid gland)

Thymus

aaaaaa

13. Graphhttp:// classes.midlandstech.edu/carterp/Courses/bio211/chap16/chapl6, laiccessed on 20un2016

14. Contenthttp:// emedicine.medscape.com/article/20965&¥erview#a4 accessed on 20ur2016
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Synthesizedby the parafollicularC cells of thehyroid in a normal person

Consistof 116 aminoacids

Peptideprecursor ofcalcitonin, involvedn calciumhomeostasis

LOWPCT values in the blood of healthy persons: 95% of subjects have value:

<0.1ug/L

15. ChristCrain M, Muller BSwiss Med Wkly. 2005 Aug 6;135):45160.
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http://classes.midlandstech.edu/carterp/Courses/bio211/chap16/chap16.htm
http://emedicine.medscape.com/article/2096589-overview#a4

Procalcitonin increases significantly as a systemic response to bacterial
infection

The biomarker is

A Specifido bacterial infection

P r oo -
; 1 A Sensitiveo systemic bacterial
H !".ﬁ}g CT-mRNA infection (difference in healthy vs.
2 z infected patients
I AN patients)
£ w A Ubiquitously and uniformly
= vira . . .
\E Infection ) o expressed in multiple tissues
1 throughout the bodyin response to
IE?I systemic inflammation
CT-mRNA\— — A Lack of impact aénti-inflammatory
e B ‘é‘,,f,ﬁ:;“L“’" and immunosuppressive states on
production
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15. ChristCrain M, Muller B. Swiss Med Wkly. 2005 Aug 6;1332345160.



Procalcitonin kinetics in bacterial infection

PCT has a rapid and sustained response to bacterially induced systemic inflammation

Inadequate
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Daily measurement is recommended to properly follow PCT kinetics and assess disd

2aSe

onset and treatment effectiveness. Additional measurement may be done evE2yh6

16.http:// diagnostics.thermoscientific.com/hcp/us/en/specialty/infectiocdsease/sepsiprocalcitoninPCT.htmlaccessed on 22unr2016

17.BrunkhorstFM, et, al.Intensive Care Med. 1998 Aug;24(8):888
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http://diagnostics.thermoscientific.com/hcp/us/en/specialty/infectious-disease/sepsis-procalcitonin-PCT.html

PCT kinetics compared to other Inflammatory biomarkers

PCT is a rapid marker that provides information about the course of the disease

Figure Kineticsof various markers of the inflammatory host response after endotoxin challemgenan volunteers
CRPGCreactive protein; IL, interleukin; PCT, procalcitonin; TNF, tumor necrosis factor

IL-6, 11-:10, TNF:

quick onset but shottalf life, blood
levels wilnot be detectablafter 1-3
days. Not specific for bacterial
infection

PCT:

Quick onset, half life 24 hour,
correlate with disease severity reflect
treatment effectiveness.

specific for bacterial infection
CRP:

Slower kinetig slow to onset and
48 72 slow to decrease after resolve of
lime (hours) inflammatory course

Plasma conccentration

o
o
o
N

N
NS

18. WaageA, et, al. ExpMed. 198%an 1;169(1):338.
19. http:// www.biomerieuxdiagnostics.com/vidabrahmspct, accessed on 23unr2016
20.MeisnerM et al.CritCare. 1999;3(1):450.
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http://www.biomerieux-diagnostics.com/vidas-brahms-pct

Utility of procalcitonin in sepsis diagnosis and treatment

Key characteristics ‘ Utilities

Sensitive A Aid in diagnosis and risk stratification of
bacterial sepsis

Specific for bacterial infection o o _ _ _
A Aid in elucidating prognosis of sepsis patients

Rapid rise/decline with control of

infection A Predicating the need of antibiotic treatment
in sepsis and to shorten duration of

Correlate with disease severity antibiotics required (reduce antibiotic
exposure)

Not impaired by neutropenia or

Immunosuppressive states A To monitor therapeutic response to
antimicrobial therapy

18




Procalcitonin demonstrated diagnostic values in
suspected sepsis patients

1.00+
0.75+
Prospective study 1: g
2 os504F -
78 consecutive patients admitted with acu&RS ”
and suspectedhfection. 0.25-{§
PCT, interleukinll(}6 and Il-8 were measured 0.00 4
within 12h of admission. Biomarkers were 0.00 0.25 0.50 0.75 1.00
comparedin identifying criticallyll patientswith 1 - specificity
sepsis at admission
1.00
Procalcitonin  Intereukin-&  Interleukin-8
Cutoff value, ng/mi* H 1.1 : 200 30 0.75+4
Sensitivity, % 1 a7 1 67 63 £ :
Specificity, % : 78 1 72 78 % os0ld
Positive predictive value, % 1 o4 : 89 o0 a i ]
Megative predictive value, % I B2 I 19 19 025 i © Clinical model with PCT
Area under the receiver operating - 0.92 I 075 0.71 T O Clinical model without PCT
curve (95% confidence interval) | (0.85-1.0) ={ﬂ.53—ﬂ.8?j (0.59-0.83) i
_——————————— 0.00-| B
0.00 0.25 0.50 0.76 1.00
1 - specificity

Figure: ROGf plasma parameteréPCT; H6; and IL8; upper panél,
and of a clinicainodel withand without PCTigwer pane). Areas
under the ROC wereipper panelPCT, 0.92; 16, 0.75; IE8, 0.71;
andlower pane] clinicaimodel withPCT, 0.94, and clinical model
without PCT, 0.77.
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21. HarbarthS, et, al. AmRespirCritCare Med. 200Aug 1;164(3):39@02.



Procalcitonin demonstrated performance superior to that
of other biomarkers forsepsis Diagnosis

Prospective study 2: 1]

101 consecutive critically ill patients
presented to ICU in a university medical
center who are diagnosed with SIRS, sepsis,
severe sepsis or septic shock.

Sensitivity

PCT, CRP;6l.1-8, and lactate were measured
on day 1, day 2 and the day of discharge from
ICU or death. measuremernitsidentifying
criticallyill patientswith sepsis

Table 3. Evaluation of laboratory pararneters for the disgnosis of sepsis in a medical intensive care unit
(%)

Megative Pasitive
= Predictive Predictive
Parameter : Sensitivity Specificity p Value Value

- i
Caleitonin precursors (1 ng/ml) : 5 04 1 H 94
Interleukin-g (50 pg/mL) I Gl TH : 7l T4
C-reactive probein (100 mg/L) 1 71 78 I T4 75
Lactate (2 mmaolL) ! 40 77 I 58 fil

Mumbers in parenthesis denote cutodf values,

22.Muller B, et, al.CritCare Med. 2000 Apr;28(4):9BB.

Specificity

Figure: ROGf plasma parameterPCT; CRP-6Land lactate.
Values are shown for all time points (n=272; 101 values at
admission,; 74 values on day 2 and 97 values on day of
discharge or death). Areas under the curve indicate that
procalcitonin is the most reliable marker for the diagnosis of
sepsis (p=0.01).
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Procalcitonin levels correlate with severity of disease

Prospective study 2: Prospective study 3:

101 consecutive critically ill patients presented
to ICU in a university medical center who are
diagnosed with SIRS, sepsis, severe sepsis or
septic shock.

PCT, CRP;6l_1.-8, and lactate were measured PCT and CR.P plasma levels, SOFA scores
. were determined daily -b days and 85

on day 1, day 2 and the day of discharge from davs after onset

ICU or death. measuremernitsidentifying y '

criticallyill patientswith sepsis
p<.001

40 surgery intensive care patients from a
tertiary health care institution with SIRS or
sepsis are included.

100

p<0,001
p<0,001

-
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l:f:@%ﬁ ak ;ru:
01} 4 i e d .i-.‘ ot 0 n=32 n=181 n=106 n=7
No SIRS SIRS Sepsis  Severe Sepsis Septic Shock : 1-86 7-12 13-18 19-24

No Infection No Infecti
S eron Categories of the SOFA score

Calcitonin Precursors (ng/ml)
>

22.Muller B, et, al.CritCare Med. 2000 Apr;28(4):9BB. 21
20.MeisnerM et al.CritCare. 1999;3(1):450.



Procalcitonin is an independent predictor of mortality risk in septic
patients

Prospective study 4:

144 patients presenting severe sepsis or septic shock to IMC. PCT was measured within the first hour after
admission and day 1 and day 3. Kinetics of PCT is defined by variation between admission to 72 hodrs and
TH K2dzNA P on RIFE& Y2NIlFftAGe NwRal sl a SOFfdzr 6dSR A

Prospective study 5:

598 patients presenting severe

sepsis or septic shock admitted

to ICU. PCT was measured

daily for the first 5 days.

Kinetics of PCT is defined by

variation between admission

or next day to day 4. 2y

mortality risk was evaluated in

kt/ ¢ REONBI 28I X y x> o
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23.Pierallj et, al. LlinMed Res. 2015ep;7(9):708.3.
24 .ElecyBrahms PCT package Insert



