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Point-of-Care Diagnostic Tools

e coagulation




Coagulation — Point-of-Care Monitoring
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Coagulation — Point-of-Care Monitoring

Schematisshe
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Coagulation — Point-of-Care Monitoring

SAeen Sie Doch CleicH HieR RAK —
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’ Based on pinciple of impedance aggregometry (Cardinal und Flower, 1979)
»  Whole blood function analysis of thrombocytes

4 Point-of-care tool
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Application of activators
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Multiplate platelet fuction analyzer

« Activated platelets adhere on the surface of the sensor

*Platelets aggreagates form an insulation layer

*The imppedance between the electrodes rises



Multiplate Analysis - Prinzip
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TRAPtest

TRAP ADPtest  Sondom

— activation

~-» inhibition COLtest ADE — — = Cangrelor
Collagen
PGE1 ADPtest HS
————— (ADP + PGE1)
T release of TXA
arachidonic -
acid Gplib/llla antagonists:

ASPltest

Reopro ® (abciximab)
Aggrastat ® (Tirofiban)

Arachidonic » Integrillin ® (Eptifibatid)

Acid

Aspirin ®
NSAID



Case report 1

women, /8 years old
Re — ACVB
HLM: 125 min

Blood lose: 1000 ml postoperative




EXTEM 2007-03-19 15:49

2: pat_8_nachTK

CT: 99s CFT: 71s

o: 75°

CT: 214s

2007-03-19 15:50

2: pat_8_nachTK

CFT: 74s

o: 75°

AlS: 62mm MCF: 65mm

ML: - %

Al5: 61mm

MCF: 65mm

ML: - %

FIBTEM 2007-03-19 15:51

HEPTEM

2: pat_8_nachTK 2007-03-19 15:52 | 2: pat_8_nachTK
CT: 122s CFT: - s o: 61° CT: 207s CFT: 73s o: 76°
Al5: 12mm MCF: 12mm ML: - % Al5: 57mm MCF:* 61mm ML: - %
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Multiplate

after 3 platelet rich plasma concentrate
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Standard coagulation analysis

Bluigerinnungskaskade nach Muischler

a PTT Intrinsic-System Extrinsic-System Q u i C k l
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Plasminogen > Plasmin

FXlll-level



Rotem/TEG - Point-of-care analysis
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Rotem - Point-of-care analysis

Bluigerinnungskaskade nach Muischler

i n T E MI Intrinsic-System Extrinsic-System eXT E M
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Thromboelastogram

ROTEM is een meting van viscoelasticiteit over tijd
CT - clotting time; “initiation phase”

CFT - Clot formation time; “propagation phase”
a-angle - propagation phase

MCF - Maximum Clot formation;



Thromboelastogram

ROTEM is een meting van viscoelasticiteit over tijd
CT - clotting time; “initiation phase”

CFT - Clot formation time; “propagation phase”
a-angle - propagation phase

MCF - Maximum Clot formation;

Stolling

Prothrombin

Xa <€

Vila/ TF

Platelet
caoo

Thrombin

v

Fibrinogen m——————————

Clot formation

l@n:mon phase

Villa, IXa, Va etc.

Y4

ibrin °

The propagation phase

Fibrinolysis
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(1) Extem (2) Intem (3) Fibtem (4) Hep/Aptem

E E — —

q q q q
Laboratory Value Interpretation Blood Product QUALITATIVE INTERPRETATION
Transfusion — PATTERN RECOGNITION
Rless than4 min Enzymatic No treatmentif bleeding
Hypercoagulability -
Rbetween11-14 min Low clotting factors Plasmaand RBC's REMAAnglesNom
; : 2 Rgreaterthan 14 min Very low clotting Plasmaand RBC's
factors
a-angle<45degrees Low fibrinogenlevel | Cryoprecipitate/ Fthiumyl' ¥

Fibrinogen /Platelets

CcT: 67s CFT: 87s a: 73° CcT: 200s CFT: 67s a: 77

EXTEM MA between46-54mm | Low plateletfunction | Platelets/ WAchngle = Decreased
Cryoprecipitate/
Fibrinogen _= Pt Bockers.
CFR: 54mm MCF:  57mm ML % CFR: S54mm MCF:  61lmm ML % MAbetween41-45mm | Verylow platelet Platelets/ R~Nomat; K = Proonged
function Cryoprecipitate/ WA= Decreased
Fibrinogen
MA at40 mm or less Extremely very low Platelets/ P R
~Nomal;
platelet function Cryoprecipitate/ MA = Continuous Decrease
Fibrinogen
— MA greaterthan73 mm | Platelet Notreatmentif bleeding
Hypercoagulability G RK = Decreased
LY30 greaterthan 3%, | Primaryfibrinolysis Tranexamicacid 1g IV WAchngle = Increased
Cllessthan 1.0 over10 minutes followed
by1gin 250cc NSinfused oIc
h 1+ Hypercoaguiable §
FIBTEM over8 hours 9 Suge -
T 66s  CFT: S | a 57° T 74s  CFT: 89s a: 72° — G
CFR: 9mm MCF:  10mm ML -% CFR: 53mm MCF: 6lmm ML -%

* Referto TEG analysis tree for values outside these ranges
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Laboratory Value Interpretation Blood Product
Transfusion
Rless than4 min Enzymatic No treatmentif bleeding

Hypercoagulability

Rbetween11-14 min

Low clotting factors

Plasmaand RBC’s

Rgreaterthan 14 min

Very low clotting
factors

Plasmaand RBC’'s

a-angle<45degrees

Low fibrinogen level

Cryoprecipitate/
Fibrinogen /Platelets

MA between46-54 mm | Low plateletfunction | Platelets/
Cryoprecipitate/
Fibrinogen
MA between41-45mm | Verylow platelet Platelets/
function Cryoprecipitate/
Fibrinogen
MA at 40 mm or less Extremely verylow Platelets/
platelet function Cryoprecipitate/
Fibrinogen

MA greaterthan73 mm

Platelet
Hypercoagulability

No treatmentif bleeding

LY30 greaterthan 3%,
Cllessthan 1.0

Primary fibrinolysis

Tranexamicacid 1g IV
over10 minutes followed
by1lgin 250cc NSinfused
over 8 hours

UALITATIVE
— PATTERN RECOGNITION

INTERPRETATION

e Referto TEG analysis tree for values outside these ranges



Case report 2




. Thoracic trauma 'UKT
«  Liver purely tore

. Pelvic fracture




Case report 2
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Eintrittslaborwerte
Quick-Wert (70-100%) 49%
S 14 2 g Fibrinogen
Thrombozytenzahl (120-150 G/I) 145 G/I 1000 [E PP
2 g Tranexamsaure
Gerinnungsstatus EXTEM INTEM FIBTEM
1 1 1 ] | ]
Quick-Wert (70-100%) as% g A e /;/i L .
1 : 1 ] 1
INR 14 b £ 3
PTT (2941 5) 555 399 - 2
SO 40 40 40
Fibrinogen (4-8 g/l) 0,79/l &0 i i i 60 : I i 60
| 1| S
Thrombozytenzahl (120-150 G/1) 88 G/I e — A EoT=r
CT:1665 (42-745) CT:2505 (137-246 5) MCF 0 mm (9-25 mm)
CFT:3515(46-14855) CFT:3355(40-1005)
MCF 42 mm (49-71 mm) MCF 45 mm (52-72 mm)

4 g Fibrinogen; 2000 IE PPSB; 1250 IE Faktor XIlI; 2 g Tranexamsaure

Quick-Wert (70-100%) s9% o |1 1 | | e //
INR 12 B q0l——k
PTT (29415) a6s 20 2 e
Fibrinogen (4-6 /1 1891 & [ — p— 6
Thrombozytenzahl (120-150 G/I) 102 G/I TR AU 1020 3040 50 min e ———
CT:555(42-745) CT:197 5(137-246 %) MCF 10 mm (9-25 mm)
CFT:194 5 (46-148 5) CFT:1715(40-100s)

MCF 55 mm (49-71 mm) MCF 54 mm (52-72 mm)



Hemoglobin: 9,1 g/dl =S
Hematocrit: 20%

Thrombocyte counts: 263 x 103/pl
Prothrombintime: 20.7 sec (Norm: 11-13.5
sec)

aPTT:. 38 sec (normal: 26 - 35 sec)
Fibrinogen 1,33 g/l (Norm: 2 - 4.5 g/l)
Temperature = 34°C

Normal Initial Pra-OP

CT. 73 sec CT: 31 sec CT: 62 sec

s
—

/
i

. - .
Fib-TEM MCF: 19 mm MCF: 11 mm MCF: 7 mm
1] |




Intra-OP:

12 EK
*9 g Fibrinogen

* Partial hepatectomy (Segm. VI - VIIl) and Packing

Post-OP

T: 100 sec
MCF 47 mm

MCF: 13 mm

/
Fib-TEM ——T 1
T s

ICU -
2000E PPSB

| 1

| 1 1]

CT: 85 sec
MCF 44 mm

ICU:

2000E PPSB

49 Fibrinogen

1 | | | |

.
CT: 58 sec
MCF 47 mm

L]
|-

1 1 1 1 1
¥
|
SEEEm

MCF: 16 mm




Blood gases analysis — Point-of-care

| CRITICAL SECOND PTY LTD.
BLOOD GAS ANALYSIS

Blood Gases: Normal Values

Arterial

735745 PH 731741

80-100 mm Ho 90, 3040 mm Hy
3545 mm Hy O, 4151 mmHg
2125 mEaL HCO,  2229mEqL
9%5%99% Ot 60%-85%
21042 BE Otosd
Interpreting ABG's

LOWAM b slakss ¥ exd

20mp00, 4

4 Eberhard-Karls-Universitat
5 A l Universitétsklinikum Tiibingen
/ Low = acidemia
\ High = alkalemia

/ Low = respiratory alkalosis
Blood gas — > pCO2

\ High = respiratory acidosis

/ Low = metabolic acidosis
\ High = metabolic alkalosis

pH

base excess




Blood gases analysis — Point-of-care

What do we need oxygen for?

C6H1205+ 602"’ 6“20_)6C02+ 12 Hzo'l'
Energy (in the chemical bonds of ATP)

hvins, Q
Y PPN UAAXO WEh

You will not forget the first time
you train with 95% Oxygen!



Respiration

% e ventilation movement of air between the
| M' environment and the lungs via
| inhalation and exhalation

llllllll

e gas exchange

* oxygen transport

e 0Xygen consumption




43 Ventilation

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. |4 U KT
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Capillary network _
on surface . .
of alveolus - Alveoli



43 Ventilation mechanics

Why is the air travelling into the lungs?

CO, out

Air
inhaled &3 exhaled

C

Inhalation: "Exhalation:

Diaphragm moves down Diaphragm moves up

Copyright © 2009 Return2Health Limited. All Rights Reserved.



@) Ventilators

Parameters to control ventilation/ ventilators:

* respiratory rate 12-15 /min
* respiratory volume ~7 ml /kgKG
* respiratory pressure 15-20 mmHg

* inspiratory time : exspiratory time 1:2
* inspiratory flow 30 I/min

- end-exspiratory pressure 5-10 mml|




Respiration
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%l * ventilation

llllllll

- gas exchange:

diffusion of O2 from into the blood,
diffusion of CO2 out of the blood

* oxygen transport

* 0Xygen consumption
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Red "
Blood Cell |

Carbon
Dioxide



Respiration
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% * ventilation

AAAAAAAA - gas exchange

* oxygen transport: Perfusion is the process by which the
cardiovascular system pumps blood

throughout the lungs to place of oxygen

consumption

g * oxygen consumption




Respiration

e ventilation

AAAAAAAA - gas exchange

\\ * oxygen transport

) ° oxygen consumption
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8/ Oxygen consumption
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Inadequate oxygen supply

—_—

Cardio
Pulmonary
Resuscitation

CPR




Arterial blood gases
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y y
) measurement :
/f/ | " pH
o p02
* pCO,
* HCO3-
* And many more (not primarily ventilation
associated)
After a pulse is found, a blood
sample is taken from the artery
FADAM. Normal Blood Gas Values
Arterial Venous | Capillary
pH 735-745 | 7.31-741 7.35-7.45
pCo2 35-45mmHg | 40-50 Same
p02 75 - 100 mm Hg 36-42 < than arterial
HCO3 22-26 meQ/L Same Same
BE -2t0 +2 Same Same
Oxygen >95% 60-80 < than arterial
Saturation

Prof. Dr. RS Mehta, BPKIHS



Case report - What do you do?
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Patient:
* 65 years
* Smoker
* no medical history

Situation:
* intubated, anestezied for
* laparscopic cholecystectomie
*SpO2: shows 85% and rings
alert

*Suregon asks you:
,» Is there a problem?“




What do you do?
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Pulse oxymetry:
* Is there a good plethysmograph? — Is there a good curve?
*If no, check patient! -> blood pressure, capnography, device position
*If yes, check -> capnography

Capnography:
* Is the CO2 within the range of 35mmHg -40mmHg?
*If below -> |s the patient still adequatly ventilated, what is the blood
pressure
* What does the curve look like?



What do you do?
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Pulse oxymetry:
* Is there a good plethysmograph? — Is there a good curve?
*If no, check patient! -> blood pressure, capnography, device position
*If yes, check -> capnography

Capnography:
* Is the CO2 within the range of 35mmHg -40mmHg?
*If below -> |s the patient still adequatly ventilated, what is the blood
pressure
» What does the curve look like?
Check ventilation and connections

Auscultate patients chest

Draw arterial blood gases



Arterial blood gas analysis reveals:

Inspired oxygen

PaO, 19.5 kPa (147 mmHg)
pH 7.10

PaCoO, 18.0 kPa (135 mmHg)
HCO; 36 mmol |1

BE +12 mmol |1

85% (FiO,0.85) estimated
normal values

> 10 kPa (75 mmHg) on air
1.35 =145

4.7 — 6.0 kPa (35 — 45 mmHg)
22 —26 mmol |1

+/- 2 mmol |1



Arterial blood gas analysis reveals:

Inspired oxygen

PaO, 19.5 kPa (147 mmHg)
pH 7.10

PaCoO, 18.0 kPa (135 mmHg)
HCO; 36 mmol |1

BE +12 mmol |1
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85% (FiO,0.85) estimated
normal values

> 10 kPa (75 mmHg) on air
1.35 =145

4.7 — 6.0 kPa (35 — 45 mmHg)
22 —26 mmol |1

+/- 2 mmol |1

Summary: The significant acidemia pH 7.10 indicate an acute
respiratory acidosis as a result of a respiratory arrest.



\ Take home

 Point-of-care analysis

* bedside
 quick performance and fast results
 quick re-evaluation of the case

 economical?!




Thank you for your attention!



