Aortic Aneurysm Repair

Feb 2019

Thanks to Dr Peter Garnett from Dept of Anaesthesia in
Royal Perth Hospital for sharing this.




Disclaimer / Pre-amble

These cases have been de-identified to protect the identity
of the patient and the treating teams.

These are all real cases and real ROTEMs. The individuals
involved in these difficult cases have agreed to anonymously
share these with us — thank you for your generosity.

Successful management of the bleeding patient involves
much more than just administration of blood products.

The primary aim of these cases is to teach the use ROTEM
guided blood product therapy. We have deliberately not
included a lot of detail about some of the other aspects of
management which might detract from this focus.
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CARDIAC/VASCULAR ROTEM TRANSFUSION ALGORITHM
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Maintain: Temp =36 C, pH >7.2, iCalcium >1 mmol/L, Platelets =70, Hb =70 g/L
weartarin.

Only consider APTT and INR In the presence of heparin and
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STILL BLEEDING? Make stronger clot:

& Give Cryo to FIETEM A10 > 15 mm

* Give platelets to EXTEM 210 = 50 mm
or consider Platelet Function
testing (in hours)

* Consider FFP to shorten clotting
time to EXTEM CT < B0 58C
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IF STILL BELEEDING:
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Repeat
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Protamine
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Re-tast in 10 min
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Consider SURGICAL PROELEM and discuss with
surgeon and blood bank/haematologist {rFvila)
Re check temperature, pH, iCalcium, platelets

and haemoglobin

Consider other contributors to bleeding
o platelet inhibiters (do Muktiplate

Platelet Function test)

o Consider viwD, warfarin (INR],

clexane atc.

Adjust subsequent cose
for renal dysfunction

When clinically possible always complete the algorithm in a stepwise manner and check the
ROTEM between steps as indicated. This reduces unnecessary transfusion especially of FFP.

ROTEM ANALYSIS AND
TREATMENT PLAN

**MNurse or JIMO to circle algorithm used then insert results from ROTEM
Mext circle range (action red range) and use algorithm to create a plan.**
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ALGORITHM USED (circle one):
CARDIAC/VASCULAR or GENERAL/OBSTETRIC

Date: Time:

. For CARDIAC/VASCULAR start here and do all:
INTEM CT =..covvrinnenn Below 205 / 205 & Above

HEPTEM CT =........... Below 205 / 205 & Above

o For GENMERAL/OBSTETRIC start here(this section only):
EXTEM AS =......... Below 35 / [/ Above 40
FIBTEM AS = ........ Below 10 / [/ Above 15

EXTEM CT =.......... Below 80/ / Above 90
EXTEM ML =...cevrieiiinnneen Below 5/ 5 & Above

Management Plan: ........ccooeeveiiiieiiieeiiecieennn.

Please stick this label in the patients progress notes



KEMH ROTEM Algorithm for Critical Bleeding

Key Polnts: This algorithm should be used in conjunction with the KEMH Blood Product Guidelines for Major Obstetric Haemorrhage. Only treat abnormal
values If active bleeding or at high risk of bleeding. Repeat ROTEM analysis 10 mins after intervention to assess response.

ABNORMAL ROTEM CRITERIA | DIAGNOSIS | INTERVENTION CORRECTED ROTEM

Cryoprecipitate OR
Fibrinogen concentrate
(see dosing guide)
AND Tranexamic acid 1 g

FIBTEM A5<10mm Low fibrinogen
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Fibrinogen Dosing Gulde Fibrinogen Concentrate Cryoprecipltate

Guidslines For Uss 1. 1 dose i equivalent 10 10 wholke DIood units oF 5 aphensses unibs
FIBTEM A5 Target: =12Zmm ) ; : )
Coneultant anassthetisl or hasmaiologlst approval required. 2. May be supplied &5 whole blood unils o as aphenasis units (of a combinaton)

Florinogen 1 aphanesis unit = 2 whoks biood wnits

i ir * Patlents must be sxperlencing IIfe threatanl hasmorrhags.
FAELLD Frrmrramial| EarrEre s ‘Concentrats + Flbrinogen chCE"ﬂI‘;lﬁ may tu;e Indicatsd I'\"a?aad of. or I:gandlﬂnn to, 3. Awailabdity time: generally avalable within 10 minutes of request baing made

S-10mm 23 mm 4-Z dozen 2g cryopracipitate It the FIBTEM AS Iz Bmim or below, OR thars iz 3 nign
susplclon of coagulopathy In a Iife threatening hasmormrhage. Prothrombinex
4-5 mm 1-2 dopes ag* + Uge at nigher FIETEM values may be appropriate in patients retusing 1. Haamatologis: approval recuubed
CryoprEciphas. 2 Consder as an alternative 1o FFP for pationts with coaguiation facior deficiency (e.g
Adminiztration prolonged EXTEM CT sea above] in the following circumsances:

- G hak b
=amm = gosea g + Reconziiute 19 In SOMI warm terlie water [USS Prepared Kt In fuld warmer). A R

+ Bwirl gsntly and do not enake (to avold foaming).

*Dutside of currently spproved guidelines, must be discusssd with haematologis! * Admintzter sach 1g via syringe driver over 2-4 mine If Ife-threatening
haemorrhages or over 10 ming If not.

&8-8mm 2 doges ig

Endoreed by the Department of Anassthesia and Pain Medicine and the Hospital Tranafusion Committee on 31/05/2017




SCGH ROTEM Algorithm for Critical Bleeding

Key Points: This algorithm should be used in conjunction with the SCGH Critical Bleeding Protocol. Only treat abnormal values if active bleeding or at high risk
of bleeding. Repeat ROTEM analysis 10 mins after intervention to assess response.

ABNORMAL ROTEM CRITERIA | DIAGNOSIS | INTERVENTION CORRECTED ROTEM

Early Diagnosis
EXTEM A5<35mm High likelihood of

or FIBTEM CT >600s excess fibrinolysis Tranexamic acid 1g
Conszider repeat dose if has lost over 1
Late Diagnosis o= = blood volume since initial dose

EXTEM or FIBTEM ML =5% Excess fibrinolysis
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EXTEM CT 80-140s and
FIBTEM A5 <10mm
EXTEM CT >80s but
FIBTEM A5 =10mm

EXTEM CT >140s and Low fibrinogen and
FIBTEM A5 <10mm Low coagulation factors

Correct fibrinogen and
reassess

Low fibrinogen

Low coagulation factors FFP 1-4U or

Prothrombinex 10 U/kg
(+ fibrinogen if indicated)

Fibrinogen Dosing Guide
FIBTEM A5 Target: 212mm

FIETEM A5 Increase requited  Cryoprecipitate™ Prothrombinex

1. Warfarin Reverzal: Indicated for urgent reverzal of warfarin in eritical blseding, uzual doze 25-530Ukg (+-
FFP) dizouss with hasmatologist.

Arnplitude (rm)

9-10mm 2-3 mm 10 Units

7-8mm 4.5 mm 15 Units 2, Coonsider az an alternative to FFP for patients with coagulation factor deficiency (e.g. prolenged EXTEM
CT see above) in the following ciroumstances:
4-8mm 6-8 mm 20 Units - Ciroulatory overioad
Rapid comasction in sxirems coagulopathy

=dmm =0mm 20-25 Unite Consider lower dees 10U/kg {round to nearest 500U).

*Cryopreoipitate dosing is for standard adult unite
{Crye 5 unite = Fibtem AS increase of approx 2mmyj

Endorsed by the Department of Anaesthesia and Pain Medicine and the Haematolog 2017 Adapted from KEMH hospital algorithm with permigsion



FSH ROTEM Algorithm for Critical Bleeding

This algorithm should be used in conjunction with the FSH Major Haemorrhage Protocol
Treat abnormal values only if there is active bleeding or the patients is at high risk of bleeding.
Repeat ROTEM analysis 10 mins after any intervention to assess response.

ABNORMAL ROTEM CRITERIA | DIAGNOSIS | INTERVENTION CORRECTED ROTEM

Trauma (within 3hrs) OR
Post partum haesmorrhage

Flat trace OR
Maximal lysis >5%
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FACTORS

ATEIiTLE ()

One doze = five aphsreziz unite = Fibtem AS increaze of approximately 4mm

“If EXTEM <25 and FIBTEM A5 =10 consider replacing both factors
“*Fibrinogen replacement in the context of hypofibrinogenasmia may overoome
a minor prolongation of clotting time

——-

Hyperfibrinolysis

Tranexamic acid 1g

TEme
W

Key components

EXTEM CT
Clotting Time

EXTEM AS

Thrombin generation

Fibrnogen and piatelst
concentration and funetion

Forinogen concantration and

Tima (mirutes)

Version 1.2. Endorsed by the Department of Anaesthesia and Pain Medicine and the FSH Transfusion Services Committee on 10/11/16. Adapted from the King Edward Memorial
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History

Elderly man for elective open AAA repair

Complex surgery due to previous endovascular
repair 15 years ago. Expected surgical time 4-6
hours.

History of IHD, COPD, CVA and PVD.

Mid procedure (and post heparin) the surgeons
complained of “oozing”. Approximately 1L had
been gradually collected by cell salvage.




o ROTEM 1

RT: 01:00:09 sT I 1 1 : 46 44
CcT : 106 s [ 38 - 79] a
CFT : 102 s [ 34 - 159]
A5 : 40 mm [ 34 - 55] ° -
Al10 : 51 mm [ 43 - 65]
A20 : 58 mm [ 50 - 71] Key Flnd g
MCF : 61 mm [ 50 - 72] In S
ML Do* 0 % [ 0 - 15]
e Fibtem A5 =9mm
m INTEM | I te —
50 _ D | — 2:93351420
:g RT: 01:00:10 ST: ﬁli:-ﬂ:iﬂ
T : 236 s [ 100 - 240] ° E CT — 106
- CET : 111 s [ 30 - 110] a Xtel n S
60 A5 : 37 mm [ 38 - 571 v
! Al0 : 47 mm [ 44 - 66]
——1p 30 30 40 50 min A20 : 54 mm [ 50 - 71] o E rT] AS — 4
MCF : 58 mm [ 50 - 72] Xte — I I “ I I
ML T * 0 % [ 0 - 15]

— * |Intem CT = 2365

3 ] 2:9335147W
c e s | |* Heptem CT =201s
AS 9 mm
Al0D : 9 mm [ 7 - 23]
i 20 30 40 50 min A20 : 10 mm [ 8 - 24]
MCF : 9 mm [ 9 - 25]
ML t* 0 %
HEPTEM I Have a gO and try
4 1 2:9335142W
RT: Dl:l)fl:ll] sT: T 11:50:41 d ° t t tho
e and interprete this
Ao . 43 mm
e iof o= one yourself!
ML > % 1 %




Interpretation

Key Findings
 Fibtem A5 =9mm
* Extem CT =106s
* Extem A5=40mm
* |[ntem CT = 236s
* Heptem CT =201s

EXTEM ]
1 2:9335142W
RT: 01:00:09 sT I 11 2644
CT : 106 s [ 38 - 79] a
CFT : 102 s [ 34 - 159]
A5 : 40 mm [ 34 - 55]
Al10 51 mm [ 43 - 65]
A20 58 mm [ 50 - 711
MCF 61 mm [ 50 - 72]
ML * 0 % [ 0 - 15]
INTEM |
1 I 2193351420
RT: 01:00:10 s7: NV 11:47: 18
CcT 236 s [ 100 - 240]
CFT 111 s [ 30 - 110] a
A5 37 mm [ 38 - 571 v
Al0 47 mm [ 44 - 66]
A20 54 mm [ 50 - 711
MCF 58 mm [ 50 - 72]
ML * 0 % [ 0 - 15]
FIBTEM I
3 ] 2:9335142W
RT: 01:00:10 s I T11:50:02
CcT : 102 s
CFT : S
A5 : 9 mm
AlOD : 9 mm [ 7 - 231
~ig 20 30 40 50 min A20 : 10 mm [ 8 24]
MCF : 9 mm [ 9 - 25]
ML . 0 %
HEPTEM |
4 1 7:9335142W
RT: 01:00:10 s7: I 11:50: 41
CT : 201 s
CFT : 132 s
A5 : 33 mm
Al0 : 43 mm
A20 : 51 mm
MCF : 54 mm
ML D ¥ 1 %

Interpretation

1) No evidence of fibrinolysis but give TXA 1g
2)Fibrinogen — Fibtem A5 =9mm, this is low
and only likely to get worse — treat with 1-2
adult doses of cryoprecipitate.

3) Platelets — Extem A5 >35mm Platelets not
reqd

4) Extem CT = 106s slightly prolonged — could
be heparin or fibrinogen deficiency

5) Intem CT = 236s upper normal — patient has
had some heparin

6) Heptem CT = 201s shorter than Intem CT so
there probably is a smal heparin effect.




Clinical Events

The ROTEM was interpreted as unremarkable
except for mild heparin effect:

* The patient was given TXA 1g.




Clinical Events

At the end of the procedure the patient was taken
intubated to ICU.

Estimated blood loss was 2L and haemostasis had
been achieved.

That patient receive 700ml of salvaged blood and 2
units of PRBS along with 5L of crystalloid /colloid
over the 8 hours in theatre.

No other factors were given.

Another ROTEM was sent from ICU — (approx 5
hours after the first one).




ROTEM 2

EXTEM |
1 I 2:8074254D
RT: 01:00:10 sT: [ 16 : 1904
CT : 83 s [ 38 - 791 a ° o
T S1oC ) Key Findings
A5 23 mm [ 34 - 551 v
Al0 32 mm [ 43 - 651 v
1020 30 40 50 min A20 40 mm [ 50 - 711 v .
MCF 44 mm [ 50 - 721 v ° F b m AS — 3mm
ML * 0 % [ o - 15] I te
Seee | ® Extem CT =83
1 2:8074254D X e — S
RT: 01:00:10 sT: I 15:50:11
CT 164 s [ 100 - " 240]
CFT 311 s [ 30 - 110] 4 ° E m A5 — 23mm
A5 20 mm [ 38 - 571 v Xte
Al10 28 mm [ 44 - 66] v
o 20 30 40 50 min A20 35 mm [ 50 - 711 v
MCF 39 mm [ 50- 721V ° | m CT — 164
ML * 0 % [ 0 15] nte S
FIBTEM |
3 1 I 2:8074254D
RT: 01:00:10 ST: I 16:51: 34
cT : 139 s
CFT : s
A5 3 mm
Al0 4 mm [ 7 - 23] v
10 70 30 40 50 min A20 5 mm [ 8 - 241 v
¥ .i%t @ | Haveagoandt
R S V n I

and interprete this
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Interpretation

EXTEM |
1 I 2:8074254D
RT: 01:00:10 sT: [ 16 : 19: 04 Q O
G Em s - 790 Key Findings
CFT : 248§ s [ 34 - 159] a
A5 : 23 mm [ 34 - 551 v 1 —
AIO : 32 mm [ 43 - 651V e Fibtem A5 =3mm
10 20 30 40 50 min A20 40 mm [ 50 - 71] v
MCF : 44 50 - 721 v —
A S S S * Extem CT =83s
INTEN — e Extem A5=23mm
2 1 2:8074254D
RT: 01:00:10 sT: [ 15 :50:11 [ -
CT : 164 s [ 100 - " 240] |ntem CT 1645
CFT : 311 s [ 30 - 110] A
A5 o 20 mm [ 38 - 571 v
Al10 : 28 mm [ 44 - 66] v .
i6 20 30 40 50 min A20 : 35 mm [ 50 - 711 v I
MCF : 39 mm [ 50 - 721 v nte rp rEtatIOn
ML * 0 % [ 0o - 15]
Severe coagulopathy has now developed.
_ Leren P 1) No evidence of fibrinolysis but consider
3 | 1 — 2:8074254D another dose of TXA 1g (>5hours since the last
RT: 01:00:10 sT: I 1551 34 dose)
E-II:-T § 139 : 2)Fibrinogen — Fibtem A5 =3mm, this is extremely
NI ; m [ 7. oy low treat with 2 adult doses of cryoprecipitate or
w0 s wm A20 s om[ 8- v 4-5g of fibrinogen concentrate
F oo - 5 i i
MeFoi, 2 ™l 1Y ] 3) Platelets — Extem A5=23mm Likely due mainly

to the low fibrinogen but borderline and may
benefit from dose of platelets also.

4) Extem CT = 83s normal — heparin has probably
now gone.

5) Intem CT = 164s normal — heparin has probably
now gone.




Clinical Events

Following the deranged ROTEM findings and
“increased drain output” the patient received
Cryo 20 units, a unit of platelets and further
TXA. Repeat ROTEMs attached.




ROTEM 3

1 2:9336057C
- ot.00: . - 00 20 H M

CR; - n? - 89 s‘.: [ 38 —m 207'3:] A Key Flndlng§

CFT : 135 s [ 34 - 159]

A5 34 mm [ 34 - 55] .

Ne N omb Bl * Fibtem A5 =11mm

MCF : 58 mm [ 50 - 721

ML Do* 1 % [ 0 - 15]

. ° —
Extem CT = 89s

2 1 I 2:9336057C

cn-'lr-: 01:0:1:11 - zr:[l_(m_roo:z;:;] ° Extem A5 — 34mm
h ' B0 3 el 38 5w
oo Moo aomioa- @y e Intem CT =171s

MCF : 54 mm [ 50 - 72]

ML T ¥ 1 % [ 0 - 15]

3 :& 2:9336057C

RT: 01:00:10 sT: 00 : 22 :07 Have a go and try

cT : 80 s

CFT s . .

% 0 B e .- . | andinterprete this
0 70 30 a0 50 min A20 : 13 mm [ 8 - 24]

MCF : 13 mm [ 9 - 251

ML T o* 0 %

one yourself!




Interpretation

EXTEM |
1 2:9336057C Q Q
RT: 01:00:10 sT: I 00 : 2039 Kev Flndlngs
T 89 s [ 38- 79]
CFT 135 34 - 158 1 —
A5 34 m; % 34 - 55} ¢ Flbtem AS - 11mm
A10 46 om [ 43 - 65]
10 70 30 40 50 min A20 54 mm [ 50 - 71] —
MCF 58 mm [ 50 - 72] e Extem CT = 89s
ML * 1 %[ 0- 15]
_ . _
| — Extem A5 = 34mm
1 I 2:9336057C
RT: 01:00:11 ST I 700 : 21:21 L4 Intem CT — 1715
CT : 171 s [ 100 - 240]
CFT : 150 s [ 30 - 110] a
A5 : 31 mm [ 38 - 571 v -
Al0 : 41 mm [ 44 - 66] Vv
107 20 30 40 50 min A20 : 50 mm [ 50 - 71] nte r p retat I O n
MCF : 54 wmm [ 50 - 72]
M :* 1 %[ 0- 15] Severe coagulopathy has now resolved.
1) No evidence of fibrinolysis
CBTEN — 2) Fibripogen - Fiptem A5 =11mm, this is
3 | — 2:9336057C borderline — consider further treatment if
c";‘ 01:00:10 n s7: M :22:07 bleeding still an issue
CFT - : 3) Platelets — Extem A5=34mm No need for
A5 : 11 mm
Mo L1 w7 23 further platelets. _ .
0 3 @ sowm  A20 : 13 mm [ 8 - 24] 4) Extem CT = 89s just above normal — likely
ek, Bomtoo9- 2l sue to lowish fibrinogen ( mild heparin effect
unlikely because of normal Intem CT).
5) Intem CT = 171s normal — heparin has
probably now gone.




Take Home Points

* Fibrinogen deficiency is usually the first
abnormality to develop during ongoing blood
loss.

e Large doses of fibrinogen are required when it is
really low.

 Check ROTEM regularly during ongoing blood
loss — normal results can become abnormal over
time.

Thanks again to Dr Peter Garnett from the Dept of
Anaesthesia Royal Perth Hospital WA for sharing this case.




