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Tt elvait 0 Papéwe TtXoYWV XGOEVNC
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It's reported that up to

17% of all hospitalized

patients in the US will

experience an adverse

event during a hospital
stay.!

Respiratory rate is the

vital sign indicator.’

/0%

of patients with
circulatory arrest also
experience respiratory
problems 8 hours before
episodes.”

Most critical events are
preceded by warning
signs 6 to 8 hours prior
to the event.2
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Duration of life-threatening antecedents prior
to intensive care admission

* 551 cicaywyéc oth MEO (1% Twv oUVOAIKWY g10aywywV 0TO VOGOKOUEIO)

Operating | Emergency

APACHE IT
SAPSII
LOS (days)

Mortality (%)

21

44

23.5

47.6

Department
(n= 222)
15 19 p<0.01
34 42 p<0.01
16 10 p<0.01
19.3 315 p<0.01



Intensive Care Med (2002) 28:1629-1634
DOI 10.1007/s00134-002-1496-y ORIGINAL

Ken M. Hillman Duration of life-threatening antecedents prior
Peter J. Bristow . . . =
Tien Chey to intensive care admission
Kathy Daffurn
Theresa Jacques Table 3 Presence of potentially life-threatening antecedent factors  concern written in clinical notes about the patient’s condition by
Sandra L. Norman and admission source: non-cardiorespiratory arrest patients with  attending nursing or junior medical staff, GCS Glasgow Coma
Gillian F. Bishop abnormal antecedents within 8 h of admission to ICU (“worried”  Scale)
Grant Simmons -
Ward Operating theatre, Emergency department  p®
{(n=59) recovery (n=233) (n=204)
n %o n o n %o
Presence of 0—8 h antecedents ns
Airway threatened 2 3.4 7 3.0 25 12.3
Respiratory rate <5 0 - 0 0 2 1.0
Respiratory rate =36 20 33.9 10 4.3 34 16.7
1 otouvg 3 PUISe rare <4 V] = 7 3.0 8 3.9
Pulse rate >140 13 220 21 9.0 40 19.6
Systolic blood pressure <90 14 23.7 127 155.5 58 28.4
Sudden fall in GCS >2 5 8.5 13 5.6 24 11.8
Repeated/prolonged seizure 4 6.8 1 0.4 9 4.4
“Worried"” 41 69.5 - - - -
One or more antecedents (“worry™) 43 72.9 150 164.4 126 161.8 <(.01
One only 31 52.5 119 151.1 69 33.8
2 or more 12 20.3 31 13.3 57 27.9
Number of patients with abnormal 58 - 157 - 25 -
antecedents within 848 h of admission
Presence of 548 h criteria <0.01
Airway threatened 1 1.7 0 - 0 -
Respiratory rate =36 12 20.7 2 1.3 8 32.0
Pulse rate =140 6 10.3 3 1.9 A 16.0
Systolic blood pressure <90 11 19.0 22 14.0 5 20.0
Sudden fall in GCS >2 1 1.7 0 - 1 4.0
Repeated/prolonged seizure 3 52 0 - 1 4.0
“Worried"” 25 43.1 - - - -
One or more antecedents (“worry™) 25 43.1 23 14.7 14 56.0 <001
One only n (%) 16 27.6 19 12.1 9 36.0
Two or more n (%) 9 15.5 4 2.6 5 20.0
Presence of antecedents in both 0-8 and 848 h periods 58 58 157 157 25 25
Airway threatened 1 1.7 0 0 0 0
Respiratory rate >36 6 10.3 1 0.6 3 12.0
Pulse rate =140 2 34 3 1.9 3 12.0
Systolic BP <90 8 13.8 19 12.1 2 8.0
Sudden fall in GCS >2 1 1.7 0 0 1 4.0
Repeated/prolonged seizure 3 5.2 0 0 1 4.0
“Worried"” 19 32.8
One or more antecedents (“worry’") 21 36.2 21 13.3 11 45.8

a Test of source independence, median one-way analysis test, 32

1'0
(e
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to intensive care admission

Table 3 Presence of potentially life-threatening antecedent factors
and admission source: non-cardiorespiratory arrest patients with

ORIGINAL

Duration of life-threatening antecedents prior

concern written in clinical notes about the patient’s condition by
attending nursing or junior medical staff, GCS Glasgow Coma

abnormal antecedents within 8 h of admission to ICU (“worried™  Scale)
Ward Operating theatre, Emergency department  p®
(n=59) recovery (n=233) (n=204)
n %o n o n %o
Presence of 0-8 h antecedents ns
Airway threatened 2 3.4 7 3.0 25 12.3
Respiratory rate <5 0 - 0 0 2 1.0
Respiratory rate =36 20 33.9 10 4.3 34 16.7
Pulse rate <40 0 - 7 3.0 8 3.9
Pulse rate =140 13 22.0 21 9.0 40 19.6
Systolic blood pressure <90 14 23.7 127 155.5 58 28.4
Sudden fall in GCS =2 5 8.5 13 5.6 24 11.8
Repeated/prolonged seizure 1 6.8 1 0.4 9 4.4
“Worried” 41 69.5 - - - -
Cneempaieanseterafiventyly B 150 164.4 126 161.8 <0.01
One only 31 52.5 119 151.1 69 33.8
2 or more 12 20.3 3l 13.3 57 27.9
Number of patients with abnormal 58 - 157 - 25 -
anlecedents within 8—48 h of admission
Presence of 848 h criteria <0.01
Airway threatened 1 1.7 0 - 0 -
Respiratory rate =36 12 20.7 2 1.3 8 32.0
Pulse rate <40 1 1.7 0 - 0 -
Pulse rate =140 6 10.3 3 1.9 4 16.0
Systolic blood pressure <90 11 19.0 22 14.0 5 20.0
Sudden fall in GCS >2 1 1.7 0 - 1 4.0
Repeated/prolonged seizure 3 52 0 - 1 4.0
“Worried” 25 43.1 - - - -
Ty 5 E=n 23 14.7 14 56.0 <0.01
One only n (%) 16 27.6 19 12.1 9 36.0
Two or more n (%) 9 15.5 4 2.6 5 20.0
Presence of antecedents in both 0-8 and 848 h periods 58 58 157 157 25 25
Airway threatened 1 1.7 0 0 0 0
Respiratory rate >36 6 10.3 1 0.6 3 12.0
Pulse rate =140 2 34 3 1.9 3 12.0
Systolic BP <90 8 13.8 19 12.1 2 8.0
Sudden fall in GCS =2 1 1.7 0 0 1 4.0
Repeated/prolonged seizure 3 5.2 0 0 1 4.0
“Worried” 19 328
One or more antecedents (“worry’") 21 36.2 21 13.3 11 45.8 b

aTest of source independence, median one-way analysis test, »2
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Table 3 Presence of potentially life-threatening antecedent factors
and admission source: non-cardiorespiratory arrest patients with

ORIGINAL

Duration of life-threatening antecedents prior

concern written in clinical notes about the patient’s condition by
attending nursing or junior medical staff, GCS Glasgow Coma

abnormal antecedents within 8 h of admission to ICU (“worried™  Scale)
Ward Operating theatre, Emergency department  p®
{(n=59) recovery (n=233) (n=204)
n %o n o n %o
Presence of 0-8 h antecedents ns
Airway threatened 2 3.4 7 3.0 25 12.3
Respiratory rate <5 0 - 0 0 2 1.0
Respiratory rate =36 20 33.9 10 4.3 34 16.7
Pulse rate <40 0 - 7 3.0 8 3.9
Pulse rate =140 13 22.0 21 9.0 40 19.6
Systolic blood pressure <90 14 23.7 127 155.5 58 28.4
Sudden fall in GCS =2 5 8.5 13 5.6 24 11.8
Repeated/prolonged seizure 4 6.8 1
“Worried” 41 69.5
One or more antecedents (“worry™) <(.01
One only
2 or more
Number of patients with abnormal
anlecedents within 848 L
e bl <0.01
4
5
0 1
0 1
23 14 <0.01
19 9
gugiiuea e T T5.5 4 3
Presence of antecedents in both 0-8 and 848 h periods 58 58 157 25
Adrway threatened | 1.7 0 0 0 0
Respiratory rate >36 6 10.3 1 0.6 3 12.0
Pulse rate =140 2 3.4 3 1.9 3 12.0
Systolic BP <90 8 13.8 19 12.1 2 8.0
Sudden fall in GCS >2 1 1.7 0 0 1 4.0
Repeated/prolonged seizure 3 5.2 0 0 1 4.0
“Worried” 19 328
One or more antecedents (“worry’") 21 36.2 21 13.3 11 45.8

a Test of source independence, median one-way analysis test, 32
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Ward interventions prior to ICU admission

Richard Venn

Critical Care 1999 1:762
https://doi.org/10.1186/ccf-1999-762 © Current Science Ltd 1999

Niadoxikéc sloaywyéc 923 aoBevuv oe MEO
Karaypaph APACHE II mpo Tn¢ sioaywyhg o€ 3 XpoVvIKEC TTepIO6doUC:
0-6h / 6-12h / 12-24h

e 80% Twv aocBevwy eixav Taboloyikéc tapapéTpouc: HR, RR, Sa02
e MOVo n avamveuaTIKA ouxXvOTNTA €iXE OTATIOTIKA onNUavTIKA auénon oTto
kataypapopevo APACHE IT petall Twv 3 Xpovikwy Trep1odwy




H avamvevorikfi ouxvornra ouxvd Ocv Karaypdyera....

No. of patients

Total = 439

Observations Not requested(%o) Unknown(%b)

requested (%o)
Pulse 28 (6) 337 (77) 74 (17)
Blood pressure 33 (8) 335 (76) 71 (16)
Respiratory rate 18 (4) 345 (79) 76 (17)
Urine output 62 (14) 303 (69) 74 (17)
Fluid balance 56 (13) 306 (70) 77 (17)
CVP 19 (4) 335 (76) 85 (20)
SpO, 30 (7) 334 (76) 75 (17)
Other 12 (3) 355 (81) 72 (16)

, National Confidential Enquiry into Patient Outcome & Death




Respiratory rate: the neglected vital sign

‘Eva amoé Ta mpwipdTEPA Kail o euaiobnTta onpeia emideivwaong
KataypdeeTai ato 15-23% Twv acBevwyv (KAI ota mveupgovoAoyikd

THApATA)
TaxUnvoia (> 20/min) |
AlaTapaxég TOU avaTveuoTIKoU Respiratory Rate Prevalence and Mortality
aAAd kai dAAwv cuoTnNHATWY 45000
’ ’ 's‘lx‘x
. MFTG[}OAIKI‘\ o fwan N 350 g
e 2AYNn £ 30000 ©
» Kapdiakh avemdpkeid [ 25000 @
; a 20000 E
e KatamAnia X e 3
10000
BpadUnvoia (< 12/min) -
’ ’ U 1]
KaraoToAn avamveuoTikoU voNTOERIRNRS Y B
KEVTPOU SRR EERERREEE.
» ®dppaka PESETSEARERYY MmN
’ : == Admissions
* YmoBupeoecidionog Respiratory rate
« AEE
« KEK

MJIA 2008,188:657



AVXYVWPLOY] TOV PRPEWC TTXOYOVTOC XOBEVOUC

e Koivd KAIvVIK@ onpeia

e Karaypapn (wTikwyv onpeiwv

(monitoring)
 Early warning systems / calling

systems

Ta early warning systems paBuoAoyouv Ta

ouvnOn CwTikd onueia pe Pdon Thv atokAion
TOUC ATtO TO " QUOIOAOYIKO" €UpOC




TRACK AND TRIGGER - RAPID RESPONSE SYSTEMS

Physical Exam

Neurological

.

DATA

Vital Signs

Status

Laboratory
Values

Test Results

N

7

..[mm

EARLY WARNING SCORE
TRACK AND TRIGGER
SYSTEM

A

¥

[

PAFER BASED DATA ENTREY
AND SCORE CALOULATION

ACTION k

Increased
Monitoring

Clinical
Escalation

Provider
Motification

Rapid
Response
Team

S A

#

-

L.

FLECTROMEC MEDNCAL
RECCHRD WITH ALTOMATED
SCORING SYSTEMS

DIGITAL DATA ENTRY AND
SCORE CALOULATION

Semin Respir Crit Care Med 2016,37:88



DATA 1

Vital Signs

Physical Exam

Neurological

T8

Status

Laboratory
Values

Test Results

o

MONOTTAPATONTIKA ZY2ZTHMATA
TTOAYTTAPATONTIKA ZYZTHMATA

ZYZTHMATA ZTAOMIZMENHZE
BAPYTHTAZ




You Are Urged To Activate The Rapid Response Team For The Following:

* Respiratory distress

* Threatened airway

Brearhing

* Respiratory rate <8 or >36 breaths per minute
* New severe hypoxemia by pulse oximetery <90% while on oxygen

Circurarion

» New systolic blood pressure < 90 mm Hg with symptoms

» Sudden Fall In Level Of Consciousness
# Sudden Collapse

* Glasgow Coma Scale Fall >2 Points

» Repeated Or Prolonged Seizures

IF YOU ARE SERIOUSLY WORRIED ABOUT THE PATIENT

AND IF THEY DO NOT FIT THE ABOVE CRITERIA




ZYZTHMATA ZTAOMIZMENHZ BAPYTHTAZ

. The patient
~ Is awake.

The patient responds
to verbal stimulation.

!';ﬁ:; The patient responds

Resuscitation 2008;77:170



NHS Early Warning Score (NEWS)

PHYSIOLOGICAL

PARAMETERS

Pulse

Temperature

Systolic BP

Respiration Rate

Consciousness
Level

Oxygen
Saturations

Any Supplemental
Oxygen

<40 41 - 50 51-90 91-110 111-130 2131
<35.0 35.1-36.0 | 36.1-38.0 | 38.1-39.0 239.1
<90 91-100 91-110 111 -219 2220
<8 9-11 12 - 20 21-24 225
A V,P,orU
<91 92 -93 94 -95 296
Yes No




NEWS thresholds and triggers

NEW scores Clinical risk

Low
Aggregate 1-4
RED score®
(Individual parameter scoring 3) Medium

Aggregate 5-6




MEWS
Modified Early Warning Score (MEWS)

Score 3 2 1 0 1 2 3
| Respiratory rate _' B | 9-14 | 15-20 | 21-30 | >30
~ Saturation rate (with therapy) _ <90 _ . | ‘ | |
- Heart frequency 1 | <40 | 40-50 | 51-100 | 101-110 & 111-130 | >130
- Systolic blood pressure _ <70 | 70-80 | 81-100 | 101-200 |
- Temperature .' | <851 | 851-865 |8365-375 | >375 | ,
Conscousness _ , _ A , v . P | v
: Urlneprudi.lcﬁun - < ?_gi"nL in the last 4 hours '
- Nurse being worrnied 1 point

A= Alert V = Response to verbal stimulation P = Response to painful stimulation U = Unresponsive




Contants lists available at ScienceDiract

SN Resuscitation

Ea )
EFLSEVIER journal homepage: www.elsevier.com/locatefresuscitation —

Clinical paper
Longitudinal analysis of one million vital signs in patients in an academic medical
center”

Anthony J. Bleyer?*, Sri Vidya®, Gregory B. Russell”, Catherine M. Jones®, Leon Sujata®,
Pirouz Daeihagh?, Donald Hireb

100
SBP < 85mmHg .
HR > 120 bpm 0
RR < 13 or > 23 bpm
T < 350r > 38.9 0
Sp02 < 91% o0
LOC anything but alert 0
40
l In-hospital mortality ‘ 30
Mumber of simultaneous All ages 20 !
critical vital signs 10 :
0 0.24 (44) 0
1 0.92(174) 0 0 20 30 40 50 60 70 B0 90 100
2 6.95 (295 ' —e— Critical Vital Signs '
[_3 23.6 (186) - Ene
4 or more 42.4(61)

Resuscitation 2011,82:1387



Identification of deteriorating patients on general wards;
measurement of vital parameters and potential
effectiveness of the Modified Early Warning Score™

1040 4
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MEWS values
C Oto 2
B 3to6
H 7tol0

Percentage

81% TWv aoBevwyv Tou utéoTnoav copapd avemOUUNTO cuuPapa
gixav Touhdxiatov MEWS > 3 péoa oTi¢c mponyoupeveg 48 wpeg

JCC 2012:27:427. e7



The value of the Modified Early Warning Score for unplanned
Intensive Care Unit admissions of patients treated in hospital
general wards

100% 4

90% -

80% 1 B7+
70%
’ 373 66.0
0% 1 477
50% _p
40% -
30% - 36.6
- 47.7
° 33.3 A3
10% - 21.6
1.1 78
0% - — — —— : -
MEWS 1 MEWS 2 MEWS 3 MEWS 4 MEWS 5
(20 to 16h) (16 t0 12h) (12'to 8h) (8 o 4h) (4 to Oh)

Time before admission to ICU (in hours)

> 50% Twv aoBevv mou eionxOnoav otn MEO peTd and oopapd
avewiOuunTo ouuPpapa cixav MEWS > 3 péoa oTic mponyoupeveg 20 wpeg

Int J Nurs Pract 201812632



A Protocolised Once a Day Modified Early
Warning Score (MEWS) Measurement Is an
Appropriate Screening Tool for Major
Adverse Events in a General Hospital
Population

Table 2. Patient outcomes.
MEWS <3 n= 853 (81%) MEWS > 3 n =200 (19% Significance
Composite endpoint reached (%) 16 (1.9) 25 (12.5) p<0.001
* ICU-admissions 11(1.3) 14 (7.0) p < 0.001*
* In-hospital mortality 7 (0.8) 12 (6.0) p < 0.0012
« Resuscitafion 0 (0.0) 1(0.5) p=0.190°
Readmission (%) 91 (10.8) 35 (18.6) p < 0.05
Length of Stay (SD) 6.09 (6.9) 15.7 (15.7) p < 0.001°
RIT-call (%) - 21(10.5) -
15
OR:13.2 (4.6-41.5)
20
g 15
E
£ OR:6.7[3.4-13.2)
:
;] 10
5
.

MEWS = -2 MEWS =25 MEWE>S

PLoS ONE 2016,11(8):e0160811



NEW score

‘ Frequency of monitoring |

Minimum 12 hourly

.{....._,

Clinical response

Continue routine NEWS monitoring

Total
1-4

Minimum 4-6 hourly

Inform registered nurse, who must

assess the patient

Registered nurse decides whether increased
frequency of monitoring and/or escalation of
care is required

3 in single parameter

Minimum 1 hourly

Registered nurse to inform medical team
caring for the patient, who will review and
decide whether escalation of care is necessary

Minimum 1 hourly

Registered nurse to immediately inform the
medical team caring for the patient
Registered nurse to request urgent assessment
by a dinician or team with core competencies
in the care of acutely ill patients

Provide clinical care in an environment with
monitoring facilities

(" ACTION

Increased
Monitoring

e

Clinical
Escalation

Provider
Notification

Rapid
Response
Team

8

\

A

Rapid Response Team

Continuous monitoring of
vital signs

Registered nurse to immediately inform the
medical team caring for the patient - this
should be at least at specialist registrar level
Emergency assessment by a team with critical
care competencies, including practitioner(s)
with advanced airway management skills
Consider transfer of care to alevel 2 or 3
clinical care facility, ie higher-dependency unit
orICU

Clinical care in an environment with
monitoring facilities




Modified Early Warning System improves patient safety
and clinical outcomes in an academic community hospital

Survival rate (%)
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Rapid Response Team

Table 1. Comparison between a Traditional Code Team and a Rapid-Response Team.*
Feature Traditional Code Team Rapid-Response Team
Typical criteria for calling the team ~ No recordable pulse, no recordable Low blood pressure, rapid heart rate,
blood pressure, absence of respira- respiratory distress, altered con-
tory effort, unresponsive sciousness
Typical conditions that the team Cardiac arrest, respiratory arrest, air- [ Sepsis, pulmonary edema, arrhythmias, |
assesses and treats way obstruction respiratory failure
\, W,
Typical team composition Anesthesia fellow, ICU fellow, internal- [ 1CU fellow, ICU nurse, respiratory thera- |
medicine house staff, ICU nurse pist, internal-medicine house staff
\ v
Typical call rate (no.f/1000 admissions) 0.5-5 20-40
Typical in-hospital mortality (36) 70-90 0-20

NEIM 2011,365:139



Effectiveness of Rapid Response Teams on Rates of In-Hospital
Cardiopulmonary Amrest and Mortality: A Systematic Review and

Lln-hospital mortality

Meta-anal

SIS

AT Nes AT Risk Ratio Rtk Ratio
Sty or Subgroup Eventy Total [wvests Towsl Welght - M Gasdom, 3% C) - H, Aandom, 95% C1
Ab-Cattans 3011 VIRl 1A7AG4  2ila  MENMD A 0.0 0,84, 0.9%) -
Rader 2009 v 16807 -] 188as 40w @52 10T, 1.04] —
Baitier 1011 obE  THOLD M TROJ1 39N O.80 [0.82, 0.0 -
Beiioma 1000 XX 10821 M 116%0 )M 0.4 jaa2, 084 ——p—
Brinkowe JO00 (Pespial L we J) FLl] Laala 243 LAoe 1w @72 [0.40, 0.06] T
Bristow 2000 (hoapital § v 1) 243 18333 I I 40w C.8810.74, 1.04 -1
Buint 2007 31 18801 M0 73184 4NN 0.%0 j0.79, 1.04 |
Chan 2008 T laRTE TR a1 LW 0.96 10.47, 1.06) -T
Chen 2014 S157 404118 J432a B4ZISR  &2N 0.8 081, 08T *
Concales 2012 6la 42796 651 40033 S.0N 0.58 }0.79, 0.94] =
Hilliman 100% I E83TE &7 T 1w 080 084, 174 —
Jores (Medeah 2007 B  TIROT  eEa 1TESD SN 127117, 104 -
Joras urgcal 2007 iK1 JE83E o ] Feal am 0.78 06T, 0.91) —
Kemaard 2004 1054 53500 1070 53500  5.5M 0.99 091, 1.07] -+
Koarad 2010 1204 7325 BT OO S 057 j0.52, 0.93) -
Lighsrad 2010 03 9077 ™ S 2% 0.8% [0.66, 1.10| —
Lim 2011 S8 34699 2 SE5 33060 S.0m 0.99 j0.84, 1.10) -+
Migroiens 2014 11 9337 32 oar LIs 0.73 0.4, 1.20] ———
Sabaterra 2014 J43F 295844 N1E3 23ATIE  d.0% 0.7 10.72, 0.80] e
Santamaria 2010 551 TaglE M40 NS AN C.70 [0.40, 0.1 T
Segon 2014 417 14333 439 lap1d  4.7M 0.93 081, 1.08] e
Shah 2011 #r1  a5ias L 18lea  49% .90 [0.80, 1.01] =
Total (95% CI) 1530527 1B4B42% 1D0.0% 0.88 (0.83, 0.93] L]
Total rverty 13801 11458
Hewsrogeneity Tau' = 0.01; O%' = 13178, of = 21 P < D.00001E 1" = 4N .h‘ o5 3
Test for overall effect & = 4.45 (P < 0.00001) ; ‘I’i.““‘! RAT Favours No RAT

J Hosp Med 2016, 11(6):438




Effectiveness of Rapid Response Teams on Rates of In-Hospital
Cardiopulmonary Amrest and Mortality: A Systematic Review and
Sis

Meta-anal

‘In-hospital Cardiac arrest

RRT No RRT sk Ratio Risk Ratio
Study or Subgroup [vents Total Evemts Total weight M-H Random, 95% CI M-H, Random, 95% C1
Al-Qartary 2013 144 157804 13} $8391 3.9 0.68 [0.5), 0.8%) ——
Sader 2009 r 16507 s 1594% 2. 0.4%0.2%,0.79)
Beitler 2011 126 79013 23} T2l &Xw 0.4910.40,0.61) .
Seliomo 2003 0821 e 2109 3% 0.3% 10.22,0.57
Bristow 2000 (hospital L wa 2) (3] 18338 2] 1304% 4m 0.74 [0.51, 1.04) ——
Bristow 2000 (hospital L ws 3) & 1 % 1934 SN 0.74 (0.9, 1.01) S——
Bt 2002 ar 28801 7 2519 4.4% 0.56 (0.39, 0.81) e —
Chan 2008 T 4978 147 24193 3.5 0.5110.39,047] T —
Chen 2014 845 404116 374l 542388 T8N 0.53(0.49,057] -
Concaes 2012 71 42796 143 40013 $.0% 0.46 {0.33, 0.62] ——
Hater 2009 it 23470 23 47T 2% 0.68 [0.36, 1.28) —
Milman 200% 0 68176 3 ] serse $.0% 0.80 060, 1.07] —T
Jores 2003 198 104001 oo nlen 3.4% 0.47 1033, 0.62] ——
Kenmard 2004 128 53500 13% $3%00 3. 09 10.72,1.17 Sy
Konrad 2010 61 7382% 18 Mo .45 0.74 [0.56, 0.98] S——
Ligremal 2010 Ta 077 3% 973 4.1% 0.69 (048, 1.0}) ——
Um 2011 a3 34699 % 130 4N 0.70 047, 1.04] = 1
Moroseos 2014 7 9187 7 7092 a1n 0.3910.27.0.59]
Sanamara 2010 12% sle2s 24 8150 ims 0.5210.34,0.81] = =\
Segon 2014 40 14333 42 34013 38N  0.930.60, 1.4 e
$hah 2011 157 45148 b1} 18744 $.1% 097 10.72, 1.32) —
Total (95X CD 1331423 1713850 100.0% 062 (0.5%, 0.69) 3
Total everts 2458 $592
Heterogereity Taw' = 0.04, O = 69.04,¢% = 20 P < 0.00001) ¥ = TIN ‘5: o 1 ,:

J Hosp Med 2016, 11(6):438
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Systemic Inflammatory Response Syndrome (SIRS)
Two or more of the following criteria

1 Heart rate > 90

2 Temp > 100.4°F (38°C) or < 96.8°F (36°C)

3 Respiratory rate = 20 or PaCO2 <32 mm Hg

4 WBC = 12,000/mms3 or < 4,000/mm3, or = 10% band forms

— SIRS

+

Suspected or present

source or Infection

—_—

CCM 1992,20(6):864



The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

JAMA. 2016;315(8):801-810. doi:10.1001/jama.2016.0287

'qSOFA

ALTERED FAST RESPIRATORY LOW BLOOD
MENTAL STATUS RATE PRESSURE

Sap <100

(Gcs <15

=

qSOFA > 2: avayvwpion acBevyv de Aoigwén mou éxouv duopevA TTpoyvwon




Performance of the quick Sequential

(sepsis-related) Organ Failure Assessment
score as a prognostic tool in infected
patients outside the intensive care unit: a

systematic review and meta-analysis

23 peAéTec (2016-17)

146.551 aoBeveic pe mBavA R emipepaiwpévn Aoipwén

In-hospital mortality
sens spec

qSOFA>2 51% 83%
SIRS>2  86% 29%

Crit Care 2018, 22: 28



A Comparison of the Quick-SOFA and
Systemic Inflammatory Response Syndrome
Criteria for the Diagnosis of Sepsis and
Prediction of Mortality

A Systematic Review and Meta-Analysis

CHEST 2018

10 peAéteg, > 200.000 aoOeveic ektoc MEO ‘

SIRS gSOFA Std. Mean Difference 5Std. Mean Difference
Study or Subgroup Mean 50 Total Mean SD  Total Weight IV, Random, 85% Cl IV, Random, 95% CI

| Churpek, 2017 0.88 045 30677 03538 045 30677 144% 1.11(1.08 to 1.13)
Donnelly, 2017 0.54 002 2533 012 028 2503 143% 228221 to 2.35)
Dorsett, 2017 0.39 a5 152 016 0438 152 142% 0.52 {028 to 0.75)
. . Freund, 2017 074 045 &8 025 045 &7 14.3%
d l agnos 'S Raith, 2017 086 011 184675 054 0011 184875 14.4%
Siddiqui, 2017 .62 0.47 58 042 051 58 X
Williams, 2017 0.47 043 887 01 034 8ET 1

| Sepsis

Total [95% C1) 228,105
Heterogeneity: Taw? = 1.53; Chi? = 43545

— a0 2E SR N %m R
\

214 0% 0.000(-0.19 to0.19)
47134 30677 31.9% 0.03 {0.01 to 0.05) —a—

o 05 152 05% 0.31 {0.08 to 0.53) —
065 0.83 878 28% 0.12 {0.02 to 0.21) _—
0598 146 1,008 32% 0.09 {0.00 to 0.18) e —

0.607 0.88 184,875 058 083 184,875 426% 0.03 {0.02 to 0.04) k

D73 048 8871 072 048 8871 183% 002 001 to0.05) 4
226,677 226,677 100.0%  0.03 {0.02 to 0.05) -
Heterogenaity: Tau® = 0.00; Chi? = 11.38, df = 6 (P = 08); I = 47% 01 W o 0.08 o1

Test for overall effect: 2 =4.12 P < .0001) - Nra
avors avors gSofa




Ward

Quick Sepsis-related Organ Failure Assessment, Systemic
Inflammatory Response Syndrome, and Early Warning Scores for
Detecting Clinical Deterioration in Infected Patients outside the
Intensive Care Unit

NEWS —
MEWS — -
qSOFA .

SIRS —-—

050 055 060 065 070 075 080 085 090 095 1.00
Area Under the Curve (AUC)

AJRCCM 2017;195(7): 906



AoBevngc B9 eTwv

Kanviatig 40 p/y

XATT umté siomvedueva LABA/LAMA

AY

2 akxapwong diapnTng umo diokia amod 4eTiac.
EupoAiacpévoc yia ypitn.

NoonAcia mpo pnvoc yia tapofuvon XATI




Aitia eilocaywyng

Avottvoia amd 3pépou

BAxac pe muwdn amoxpepyn

TTupeToc amo 3pépou ewce
38,5 °C

OwpakaAyia apioTepd




AVTIKEIHEVIKA EUPANATA

OWH: TTdaoxovtog, OUOTIVOIKOG, TAXUTIVOIKOG, OUYXUTIKOG

ZWTIKa: O¢epuokpacia 38.5
ATT1=94/42mmHg ( MAP 59 mmHg)
2%=138 bpm
RR=28/min
Sa02= 89%
ABGs=51/35/7,32 (FiO2 21%)

KAivikn e€éTaon:
AVATIVEUOTIKO: HOUOIKOI dPpw, UNn Houoikoi aploTephc paong
AoITtd ouoTHPATA: K



2Tnv wapovoa paon o aoOevic mapouaialer:

A) Zhyn

B) ZnnTikn karawAnfia

) Zopapi ofiyn

A) Aev éxw aképa 6Aec TIC TANPOWopieC Tou
xpeialopai
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B) ZnnTikn karawAnfia

) Zopapi ofiyn

A) Aev éxw aképa 6Aec TIC TANPOWopieC Tou
xpeialopai




AVTIKEIHEVIKA EUPANATA

DWH: TTaoxovTog, OUOTIVOIKOG, TAXUTIVOIKOG, GUYXUTIKOG

ZWTIKa: O¢epuokpacia 38.5
ATT1=94/42mmHg ( MAP 59 mmHg)
2%=138 bpm
RR=28/min
Sa02= 89%
ABGs=51/35/7,32 (FiO2 21%)

KAivikn e€étaon:
AVATIVEUOTIKO: HOUOIKOI dPpw, UNn Houoikoi aploTephc paong
AoITtd ouoTHPATA: K



SOFA SCORE

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score™

KAwvikn meplmtwon

2nn: AVEnMdpKeLA 0pyAVWV TTOU
Yapaktnpiletal pe avinon 2 moviwvy n

nmapanavw oto SOFA score + miBavr) Aolpwen.

Y& aoBeveic pe mBavn Aoipwen 2 1
MEPLOCOTEPOL TTOVTOL 0To qSOFA (HAT)

H ( ouotoAkn aptnplakr) rnieon <100mmHg)

Scare
System 0 1 2 3 4
Respiration
Pao,/Fio,, mm Ha =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelots, »10°/pL =150 <150 <100 <50 <20
Liver
Eilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) »12.0(204)
{pmal/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine 0.1 epinephring =0.1
or norepinephrine £0.1° o norepinephrina =0.1°
Central nervous systam
Glasgow Coma Scale 15 13-14 10-12 6-9 <B
SCOre”
Renal
Creatinine, mg/dL <1.2 (110} 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) =5.0(440)
{pmal/L)
Urine gutput, mL/d <500 <200
Box 4. gSOFA (Quick SOFA) Criteria
Respiratory rate =22/min
Altered mentation

A (AMayn emumedou emikovwviag, GSC<15)

T (tayvmvola RR> 22)

Systolic blood pressure <100 mm Hg



O aoBevic éxel:

e Lac=3,8 mmol/It
o O¢puokpacia 38,5

« ATT1=94/42mmHg
(MAP 59 mmHg)

 HR=138 bpm
e RR=28/min
¢ SGOZ: 890/0




Avavnyn 1"¢ wpacg

Ti and TA TAPAKATW KAVW OTNV OUVEXEIQ:

A. Aivw AyyeloouoraoTika
B. Aivw uypa

. TTaipvw kaAMiépyeieg

A. Aivw avripikpopiaka

E. Xopnyw O2

Z. OAa Ta mapamavw



Avavnyn 1" wpac

Ti and Ta mapakaATw KAVW OTNV OUVEXEIA:

A. Aivw AyyeioouornaoTika
B. Aivw uypa

. TTaipvw kaAAiépyelec
A. Aivw avripikpopiaka

E. Xopnyw O2

Z. OAa Ta mapamavw



Intensive Care Med (20718) 44:925—-928
https//doi.org/10.1007/5001 34-018-5085-0

SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle: e
2018 update

mMitchell M. Lewy!'”, Laura E. Evans® and Andrew Rhodes?

@ 2018 SCCh and ESICM

e Measure lactate level. Remeasure if initial lactate is >2 mmol/L.

e Obtain blood cultures prior to administration of antibiotics.

e Administer broad-spectrum antibiotics.

e Begin rapid administration of 30ml/kg crystalloid for hypotension or lactate 24 mmol/L.

e Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain MAP
265 mm Hg.

*“Time zero” or “time of presentation” is defined as the time of triage in the Emergency Department or,
if presenting from another care venue, from the earliest chart annotation consistent with all elements of

sepsis (formerly severe sepsis) or septic shock ascertained through chart review.
Fig. 1 Hour-1 Surviving Sepsis Campaign Bundle of Care

L.



Yypa
KpuoTaAAoeidn
30ml/kgr

Avavnyn 1nc wpac

ATrokaTtdoTd
AVTIHIKpoPIakd on AyyeloouoTtaoTIkd

(1Hr) YAAQKTIKOU MAP>65mmHg
<2mmol/It

ARYN KaAAigpyiwy
TPIV TV
avTigikpopiakh
aywyn

Rhodes et al., Intensive Care Med (2017) 43:304-377



AyYYEIOOUOTTAOTIKA

Ti1 ayyeloouonaoTika ©a XpnoIHOTOINOETE:

A) NopadpevaAivn
B) Emiveppivn

M) Aopoutapivn
A) Ntorapivn



AyYYEIOOUOTTAOTIKA
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A) NopadpevaAivn
B) Emiveppivn
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A) Ntorapivn



NopadpevaAivn

AYYEI0OUOTIACTIKO TIPWTNG
£MAOYNC

Emiveppivn ouoTAveTal wg H xaunAn d6on vTomayivng
0eUTEPO AYYEIOOUOTIAOTIKO &V OUOTAVETAI

AyYY€EIOOUOTTAOTIKA

H palompeaivn (0.03 IV) H dopouTapivn cuoTAveTal

éxel Evdeifn wg delTepo HETA TNV pun 810pOwaon TNG
dyY€I00UCTTIACTIKO I0TIKAG dpdpeuang

Rhodes et al., Intensive Care Med (2017) 43:304-377



Figure. Operationalization of Clinical Criteria Identifying Patients With Sepsis and Septic Shock

Patient with suspected infection

Y

qSOFA 227 A Monitor clinical condition;
(see @ o > g:fs:zﬁ;gl,‘, Mo > reevaluate for possible sepsis
pactac if clinically indicated
Yes Yes

Y

Assess for evidence
of praa i

(A) GSOFA Variables

Monitor clinical condition; Respiratory rate
= reevaluate for possible sepsis Mental status
if clinically indicated Systolic blood pressure

SOFA 227

(see(B)

Yes

(B) SOFA Variables
¥ Pa0,/Fi0, ratio
Despite adequate fluid resuscitation, Glasgow Coma Scale score
1. vasopressors required to maintain .
MAP 265 mm Hg Meat? z!rtenail pressure
AND Administration of vasopressors

with type and dose rate of infusion
Serum creatinine or urine output
Bilirubin

Platelet count

2. serum lactate level >2 mmol/L?

Yes
Y

Septic shock

S —
The baseline Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score should be assumed to be zero unless the patient is known to have preexisting
(acute or chronic) organ dysfunction before the onset of infection. gSOFA indicates quick SOFA; MAP, mean arterial pressure.

JAMA. 2016:315(8)-B01-B10. doi:10.1001jama_2016.0287



AvVTIgIKpopiaka

TToia avripikpopiaka Oa
Xpnhoigoroiovoare?

A. Keptprafovn + po€ipAo€aaivn +
AiveloAidn+ ooecAtapipipn

B. TlimepakiAAivn/Talopmakrapn + .
poipAoaaivn + AiveCoAidn+ ooeAtapiPipn *
. Mepomevéun + ZimpopAoaoivn + |
oocAtapipipn

A. KepTtprafévn + kAivdapukivn

E. Ana§ doon ,2gr pepomevéung + 1 g
Pavkopukivne Kai ouvéxion He
TpoToToinon yia TNV VEPPIKNA AciToupyia.
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TpomoToinon yia ThV VEQPIKNR A€iToupyia.




Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock™*
Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;

Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

1.0 - mmmm survival fraction ]
%) = cumulative effective -
‘5 0.8 - antimicrobial initiation M
S | ‘Eykaipn &
© 0.6 1 aTToTEAEOHATIKA
2 avTigikpoPiakn Bepateia
o
o 0.4 - -
c
O
E 0.2 17
Y

0.0 -

0. O, 7. <. @ 8, O &, 75 F 3

2 a: Seg p *w @ < v,
ﬂm‘b% %% % % % Ty Ry,
L %o

time from hypotension onset (hrs)

Crit Care Med 2006; 34: 1589-1596



O Ao9evnc pera tnv xopnynon vypwv 1000
ml R/L (2 wpec peTa)

ATT=100/60mmHg MAP(60mmHg)
RR=28

2%=100 bpm

5a0,=94 (MV=31%)

Qpiaia diovpnon:10 ml



KAIvikR epinTwon

TToio Ba Atav To emopevo PAua oag:

A. Na dwow dioupnTikd yiaTI £Xel xapunAn diolpnon
B. Na xopnyhow TrepiogdTepa uypd

. Na xopnyhow KopTiKooTepoEIOn

A. Na xopnyhow deUTEPO AYYEIOOUOTIAOTIKO

E. OAa Ta mapamdvw

Z. Na xopnyhow P-avaocToAéad yia Thv Taxukapdia
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A. Na dwow dioupnTIKd yidTI €XEl XAUNAR
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E. OAa Ta mapamavw

Z. Na xopnyhow p-avaotoAéa yia Tnv Taxukapdid



The New England Journal of Medicine

EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanUEL Rivers, M.D., M.P.H., BRyanT NGUYEN, M.D., Suzanne HavsTaD, ML.A., JULIE RESSLER, B.S.,
ALEXANDRIA MUZZIN, B.S., BERNHARD KNOBLICH, M.D., EDWARD PETERSON, PH.D., AND MICHAEL TOMLANOVICH, M.D.,

FOR THE EARLY GOAL-DIRECTED THERAPY COLLABORATIVE GROUP*

VARIABLE AND
TREATMENT GROUP

Central venous oxygen
saturation (%)
Standard therapy

EGDT

BASE LINE

(0 hr) HOURS AFTER START OF THERAPY

]

0-61

7-724

49.2+133 66.0+155 654+142 653*114

48.0%11.2 7734100 71.6+10.2

704%10.7

P value 0.49 <0.001 <0.001 <(.001
EARLY
GOAL-DIRECTED
STANDARD THERAPY THERAPY RELATIVE RisK
VARIABLE (N=133) (N=130) (95% CI) P VaLue

In-hospiral morralityt
All patients
Patients with severe sepsis
Patients with septic shock
Patients with sepsis syndrome

28-Day mornalityf

60-Day mortalityf

Causes of in-hospital deathf
Sudden cardiovascular collapse
Multiorgan failure

19 (30.0) 9(149)
40 (56.8) 29 (42.3)
44 (454) 35 (35.1)
61 (49.2) 40 (33, 3)
70 (56.9) 50 (4.
25/119 (21.0)  12/117 (10.3)

26/119 (21.8)  19/117 (16.2)

0.46 (0.21-1.03)
0.60 (0.36-0.98)
0.66 (0.42-1.04)
058 (0.39- 037)
0.67 (0.46-0.96)

N Engl ] Med, Vol. 345, No. 19« November 8, 2001
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AVTILETWTILON TOV PAPEWS TTXOXOVTOG XGHEVOUC

AVVYn J

S txBepottonon |

Monitoring

I g S g i g e i

ALXK(VVo1] —~OpLOTLKY] XVTIRETWTILON ‘




Monitor < Monere: Tlpogidonoid

KaTtaypaepn kai ekTignon
TApdpéTPWY Tou acOevoug
Apeon avayvwpion diatapaxwv
AuvaréTtnta TiThoToinonc &
EKTIHNONG TNG
ATTOTEAEOUATIKOTNTAG TWV

Tapeppdoswy

monitoring...
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..time to ICU admission..

BOARDING PASS

¢ ThGYOV 0,60EVNS

Name: Bops®
Date Time Gate Place




Time matters..... Individual don't know
the importance of time....Until ks
gone.




Impact of delayed admission to intensive care
units on mortality of critically ill patients: a cohort
study

1 @vnroTnTac katd 1,5% yia kdBe Wwpa kabuaTépnong TG
gloaywync otn MEO

B non survivors

60,0% 57,1%

52,0%

46,2%
50,0% 4%

ITE%
40,0%

30,0%

Mortality (&)

20,0%

10,0%

0,0%
1A 2 to 12 hours 12 to 18 hours 18 to 24 hours more than 24
hours

Delay to ICU admission

crit Care 2011:15:R28



Late Admission to the ICU in Patients
With Community-Acquired Pneumonia
Is Associated With Higher Mortality
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Avadpopikh peAéTn (2 voookopeia
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CHEST 2010, 137(3):552



H kaBuoTépnon Tne sioaywyng oth MEO > 4 wpec —
emideivwon ThG KaTdoTaong Tou acBevoug — 1
OvntoTnTac Kai didpkelag voonAeiag

¥

40

3

Parcan (9]

il

Delayed Enlry

Rapid Erry

5

Dependent at discharges

Dhed in-hospital §

Slow Transfer

Rapid Transfer

(N = 58) (N = 35) RR (95% CI) P Value
Health outcomes
Death in-hospital 41% 11% 3.5(1.4 to 9.5) 004
Survivors functionally dependent at hospital discharge* 11 (33%) 5 (16%0) 1.5 (0.96 to 2.4) 15
Hospital Resources!
Hospital length of stay—median (interquartile range) 14 d (7 to 20) 9d(5to 15) 03
Median/hospital costs® [interguartile range) 34 (18 to 58) 21111 to 34) 01

JGIM 2003,18:77
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Ti ymopoUpe va kavoupe oTnv KAIVIKA TTpdén;

KaBopiopoc opiwv Twyv (WTIKWYV
ongeiwy yid KivhTotoinon Tne
IaTPIKAC opadac

TATT <90 mmHg
2 pUgeic > 120/min n < 40/min
Avamvoéc > 25/min i< 8/min

O¢ppuokpaaia > 38.9 n < 35
Aiatapaxf emimédou
ouveidnong




Ti ymopoUpe va Kavoupe oTnV KAIVIKA TTpdén;

> 1 ouxvoTnTtac apakoAouBnong

> Op6n afioAdynon Twv
HETAPOAWY TWV KAIVIKWY
TAPAHETPWY

> Emkoivwvia pe Tov
e10IKEVPEVO

> 'Eykaipn emikoivwvia ge TN
MEO




‘ ‘ THIS GROWTH IN
ED criTicaL

CARE HAS BEEN

ol

early intervention EMERGING EVIDENCE

ACCOMPANIED BY

..the golden hour & the silver day... THAT EARLY ED
INTERVENTIONS CAN

SIGNIFICANTLY REDUCE
Q MORBIDITY AND
@ a a

MORTALITY.

Rodriguez, 2011

EYXAPIZ T2
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