MVA

Thanks to Dr Ben Piper from Dept of Anaesthesia in
Royal Darwin 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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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

FIBTEM A5=10mm

FIBTEM AS Increass required  Cryoprecipitate

2-10mm 2-3mm 1-2 doe=s

4-6 mm 1-2 doBsg
8-8 mm 2 doses

=amm 2 gozes

*Outside of curmently spproved guidelines, must be discusead with hasmatologis!

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

Low fibrinogen

Guidelines For Uss
Coneultant anassthetisl or hasmaiologlst approval required.
* Pallants must bs sxperisncing Ife threatening hasmorrnsgs.

= Flbrinogen concentrate may be Indicated Inatead of. or In addltion to,

Cryoprecipitate It the FIBTEM AS |2 GMim of below, OR thers k2 a nign
suaplclon of coagulopathy in a Ife threatening hasmorrhage.

+ Usa at nigher FIETEM values may be appropriate In patients refusing
cryoprecipitate.

Adminiztration

+ Reconatiuts 19 In S0ml warm sterlle watar (Use preparsd Kit in fuld warmer).

+ wirl gently and do not anake (to avold foaming).
* Admintzter sach 1g via syringe driver over 2-4 mine If Ife-threatening
haemorrhages or over 10 ming If not.

1. 1 dose i equivalent 10 10 wholks DIOOD units oF 5 aphesss unibs.

2. May be supplied & whole blood units or as aphenssis unils (of & combination)
1 apharasis unil = 2 whols Biood wnits.

3. Awailabdity time: generally svalable within 10 minules of request baing made

Prothrombinex

1. Haemaiologest approval required
2 Consder as an alternative 1o FFP for pationts with coaguiation facior deficiency (e.g
prolonged EXTEM CT sea above] in the following circumsances:
- Circulatory owveromsd
- Rapid comoction in axtrome coagulopatiy

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 Low coagulation factors FFP 1-4U or

FIBTEM A5 =10mm -
. Prothrombinex 10 U/kg
EXTEM CT >140s and Low fibrinogen and e s e

FIBTEM A5 <10mm Low coagulation factors

Correct fibrinogen and
reassess

Low fibrinogen

Fibrinogen Dosing Guide
FIBTEM A5 Target: z12mm

FIETEM A5 Increase requited  Cryoprecipitate™ Prothrombinex

1. Warfarin Rieverzal: Indicated for urgent revereal of warfarin in oritioal bleeding, usual dozs 25-50Ukg (+~
FFP) dizouss with hasmatologist.
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
2025 Unite. | Congzider lower dose 10Ukg {round to nearsst S00U).

Arnplitude (rm)

9-10mm 2-3 mm 10 Units

<4mm =Bmm

*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

Version 1.2. Endorsed br

——-

Hyperfibrinolysis

Tranexamic acid 1g

TEme
W

Key components

QE!TE.r T:Tw Thrombin generation

EXTEM AS Fibrnogen and piatelst
concentration and funetion

Fbrinogen cancentration and
function

Dsgres of fibrinolyzls ovsr
temogram

Tima (mirutes)

the Department of Anaesthesia and Pain Medicine and the FEH Transfusion Services Commitiee on 10/11/16. Adapted from the King Edward Memorial Hospital ROTEM al

orithim.




e 1| GENERAL SURGICAL / OBSTETRIC HAEMORRHAGE ROTEM | SYDNEY i i i i
@ Rovyal S BT RIC HAEMORR CRILBRENs Please stick this label in the patients progress notes

[FaiRRaTiEn]

Repeat

u-'m:u-.n:;usc.w >7.2, iCalcium >1 mmollL, Flatelets >70, Hb >70 gL || s <wsosmees || pOTERA tact

e == ROTEM ANALYSIS AND

1S THERE CLINICALLY SIGNIFICANT BELEEDING? after EACH
— " intervention

TREATMENT PLAN

**Nurse or JMO to circle algorithm used then insert results from ROTEM

High risk of Fibrinohis?
nskder Trafes mic Add new

Tranexamic Acd

EARLY DIAGNOSSS: 1gram Next circle range (action red range) and use algorithm to create a plan.**
IS EXTEM AS < 35 mm? vES > Consider repest dose it
patient has lost over 1
OR LATE DIAGNIDSIS: Hyperfibrinolysis

gt Date: / / Time:

Amfust subzeguent dose
for renal dyshanction

Uw *—ml ALGORITHM USED (circle one):

Cryoprecipitate CARDIAC/VASCULAR or GENERAL/OBSTETRIC

& Units Apheresis
OR

IF FIETEM AS < B mm

ma‘,’ncen:n !U\'.'fﬂ"llll

s it L . For CARDIAC/VASCULAR start here and do all:

Ensure platelets alsa

@,,., o INTEM CT = v, Below 205 / 205 & Above
L pootpatees HEPTEM CT =........... Below 205 / 205 & Above

If chroric rensl
dysfunction also consider
DM\'PI}!mEE,'\'__,'

o = For GENERAL/OBSTETRIC start here(this section only):
U EXTEM AS =......... Below 35/ / Above 40
IS FIBTEM AS 2 10 mm? SE FFP 2-4 units FIBTEM A5 =........Below 10,/ /'AbDVE 15

or

AND Prothrombinex
IS EXTEM CT >90 sec? 10 U/kg RETEST

u"" — EXTEM CT =.......... Below 80 / / Above 90

e EXTEM ML Zavveeeeieieveeeeenns Below 5/ 5 & Above

Lesve test running for up to 60 min
I5 EXTEM ML = 5%7
Mmlﬂheﬂnhhmrimr,mhpﬂinshlh

M=nwrOZE=m@m=m < g
i

YES
ISFIBTEM A5 < 10 mm?

15 FIBTEM A5 = 10 mm?
AND
15 EXTEM A5 < 35 mm?

:

STILL BLEEDING? Make stronger clot: and discuss with surgeon/obstetrician and
_ blood bank/haematologist [rFviia)
:Give Cryo to Hif;_:::a;;s Lo + ke check temperature, pH, iCaldium, platelets
Give platelets = 50 and haemoglobin .
UwrﬁiﬂﬂMﬁlﬁmﬁEﬁm* 'mumﬂwm_'ih_-'w'sw*ﬂ'h_g Management Plan. T
(in hours) o platelet inhibiters [do Multiplate
. = Platelat Function test)
C(Eurmdu'FFPmm“dumng = Consider VWD, farin [INR),
time to EXTEM CT < 80 sec clexane ate.

Please stick this label in the patients progress notes

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.




History

* MVA

e Patient randomised to PATCH trial (TXA or
placebo)

e |nitial ROTEM as follows
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FIBTEM

10

20 30

INTEM

40

50 min

10

20 30

40

50 min

FIBTEM C [defa
2326562
RT: 00:56:32
cT 116 s
A5 3 mm
ALlD 3 mm
MCF : 3 mm
ML i 0 %
CFT : 5
o ]

INTEM C [¢

2326562

RT: 00:55:22

cT 180

AS

Al0

MCF

ML Koo

CFT 156

a

60

mm

60
40

20
40
60

EXTEM

40

50 miﬁ

EXTEM C [defat

2326562

RT: 00:55:51

cT 88 s

AS 29 mm

Al0 38 mm

MCF : 48 mm

ML e 72 %

CFT 146 s

o 66 »
APTEM C [defal
2326562
RT: 00:54:22

cT 76 s
A5 26 mm
Al10 35 mm
MCF 46 mm
ML % 61 %
CFT 195 S
a 58 »

FIBTEM A5 = 3mm, EXTEM CT = 88s, EXTEM A5 = 29mm

EXTEM ML = 72% APTEM ML = 61%



Now interprete the initial ROTEM

What treatments would you give?
Use the FSH algorithm or better your hospital’s if
it has one.

Of note the ML is 61% on APTEM - hmmm?



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%

-
>
o
2
e
o
[TH
=
g
=
o
o
[TH
w
l_
w
-
m
<
- |
o

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

Version 1.2. Endorsed br

——-

Hyperfibrinolysis

Tranexamic acid 1g

TEme
W

Key components

QE!TE.r T:Tw Thrombin generation

EXTEM AS Fibrnogen and piatelst
concentration and funetion

Fbrinogen cancentration and
function

Dsgres of fibrinolyzls ovsr
temogram

Tima (mirutes)

the Department of Anaesthesia and Pain Medicine and the FEH Transfusion Services Commitiee on 10/11/16. Adapted from the King Edward Memorial Hospital ROTEM al

orithim.




mm

FIBTEM

FIBTEM C [defa

EXTEM

& SRR EXTEM C [defat
a0 2326562
20 UL B R RT: 00:55:51
- = — = . cT : 116 5
cT 88
20 | AS : 3 mm AS 29 m;
40 | ALD - 3 mm A10 38 mm
60 | MCF 3 mm MCF  : 48 mm
ML B 0 % ML o 72 %
| : CFT . 5 CFT s 146 s
10 20 30 40 50 min o . 10 20 30 40 50 min o : 66 .
INTEM APTEM
-1 INTEM C [¢ mm APTEM C [defat
2326562 60 2326562
RT: 00:55:22 RT: 00:54:22
cT g 180 cT 76 s
AS : 29 AS 26 mm
Al0 : 38 Al0 35 mm
MCF < 44 MCF > 46 mm
ML " ¥ 37 ML o 61 %
CFT : 156 CFT 195 3
10 20 30 40 50 min a : 66 10 20 30 40 50 min o 58 »

INTERPRETATION

Treatment if following FSH algorithm:
FIBRINOLYSIS: Extem ML = 72% give TXA 1g

ROTEM ONE

FIBRINOGEN: Fibtem A5 = 3mm - very low give a large dose of fibrinogen — e.g. 2-3 adult doses of
cryoprecipitate (20-30 units of whole blood cryo OR 10-15 units of apheresis cryo) OR fibrinogen

concentrate 4-6g

PLATELETS: Extem A5 = 29mm - low because of low fibtem. No platelets needed at this stage
FACTORS: Extem CT = 88s — slightly long because of low fibrinogen. No FFP needed at this stage




Do the EXTEM / INTEM / APTEM show fibrinolysis or is it
something else?
Why does the APTEM also show fibrinolysis (eg an ML of 61%?
Doesn’t the APTEM have TXA in it to inhibit this?

APTEM
e APTEM C [defat
60 2326562
40
20 RT: 00:54:22
» cT : 76 s
20 AS . 26 mm
40 Al10 < 35 mm
60 MCF > 46 mm
ML o 61 %
CFT < 195 S
10 20 30 40 S0 min o 3 58 »

We asked a few clever people for their opinion and the answer is we don’t know for sure.

Is it artefact / test error (the curve is concave not tapered ...?)

Is it fibrinolysis that was severe enough that the TXA in the APTEM was insufficient to inhibit all of
the fibrinolytic enzymes

Is it platelet mediated clot retraction (doesn’t really fit usually much milder)

The safest course of action is to assume it’s real fibrinolysis and give more TXA

If you have a comment or suggestion please let us know!




Treatment

* They are treated with TXA 1g and 10units of
cryoprecipitate

e Another ROTEM is done



mm

60
40

20 |

20

40
&0

FIBTEM
FIBTEM C  [defa

2326561

RT: 01:14:36

= T a—— cT i 121 s
A5 : 4  mm
Al1D 4 mm
MCF : 4  mm
ML o 2 %

— - ===t - CFT : 5

10 20 30 40 50 min a : .
INTEM C [defa
2326561
RT: 01:13:26
T 3 157 5
AS : 25 mm
AlD 2 34 mm
MCF : 44 mm
ML s 5 "
P LS — CFT 1 202 5
10 20 30 40 50 min o : 59 °

60 |

EXTEM

10 20 30 40 50 min

APTEM

10 20 30 40 50 min

ROTEM TWO

EXTEM C [defal

2326561

RT: 01:13:55

CT g8 s

AS 6 mm

AlQ 35 mm

MCF 47 mm

ML g 4 %

CFT 196 5

a 57 °
APTEM C [d
2326561
RT: 01:12:25
CcT 77
AS 23
AlD 32
MCF : 45
ML L. 1
CFT 246
o 52

FIBTEM A5 = 4mm, EXTEM CT = 88s, EXTEM A5 = 26mm
EXTEM ML = 4% APTEM ML = 1%



Now interprete the second ROTEM

What treatments would you give?
Use the FSH algorithm or better your hospital’s if
it has one.



FIBTEM EXTEM
LU FIBTEM C  [defa

mm | EXTEM C [defalL
gg 2326561 60 | 2326561
20 RT: 01:14:36 RT; 01:13:55
- " . = —— CT v 121 5 cT : a8 5
40 - Al1D 4 mm Al0 2 35 mm
&0 MCF . 4 mm MCE - 47 mm
ML o 2 % ML 1 4 %
_ — — . CFT 3 5 | CFT % 196 5
10 20 30 40 50 min o : ® 10 20 30 40 50 min a J 57 ¢
INTEM APTEM
UL INTEM C [defa ™m | APTEM C [d
50 2326561 60 2326561
40 T 40 |
20 RT: 01:13:26 20 RT: 01:12:25
0 4 T % oL a7
a0 | A0 : 34 mom 20 s 23
[ ] 40 AlD : 32
60 MCF : 44  mm '
| CFT @ 202 s | ML g 1
10 0 30 40 50 min a ] 59 ° L CFT : 246
10 20 30 40 50 min o : 52
INTERPRETATION

Treatment if following FSH algorithm: ROTE M TWO

FIBRINOLYSIS: No evidence of fibrinolysis now

FIBRINOGEN: Fibtem A5 = 4mm - still very low despite the 10units of cryo! 10units is nowhere near enough fibrinogen
when the fibtem A5 is 3mm and even more so if there is a lot of ongoing bleeding. Give a large dose of fibrinogen -
e.g. 2-3 adult doses of cryoprecipitate (20-30 units of whole blood cryo OR 10-15 units of apheresis cryo) OR fibrinogen
concentrate 4-6g

PLATELETS: Extem A5 = 26mm — probably mainly due to low fibtem. However it is close to 25mm and likely that
platelets will be needed soon or if they are immediately available and the patient is still severely compromised then |
would give some now.

FACTORS: Extem CT = 88s - slightly long because of low fibrinogen — will probably fully correct if adequate dose of cryo
/ fibrinogen is given. No FFP needed at this stage.




Unfortunately we don’t have any more clinical
information on the patient, but there is plenty
to learn from these two ROTEMs.




Take Home Points

Very low fibrinogen levels (eg fibtem A5<6mm) need large doses of
fibrinogen to correct the deficit. Give an appropriately large dose of
fibrinogen based on the first ROTEM result (20-30u cryo or 5-6g Fib conc)
— using this approach you can potentially correct their coagulopathy
within 30-45min. If you just give small doses and recheck you can take
hours to catch up or if they continue to bleed rapidly you may actually
even fall behind....

When you routinely use viscoelastic testing in haemorrhage you realise
that as in this case fibrinolysis and low fibrinogen are the most common
haemostatic defects to develop in hypovolaemic haemorrhagic shock.

Thanks again to Dr Ben Piper from the Dept of Anaesthesia
Royal Darwin Hospital NT for sharing this case.




