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Koagulation Fibrinolys
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r = reaktionstid 6-9 min

MA = maximal amplitud 50-70 mm
a® = koagelbildningshastighet > 50°

Kang et al: Anesth Analg 1985:64:888-896
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Prospective Longitudinal Study of Thromboelastography
and Standard Hemostatic Laboratory Tests in Healthy
Women During Normal Pregnancy

Ove Karlsson, MD.* Tommy Spomong, MD, PhD,t Andreas Hillamp, PhD. ¥ Anders Jeppsson, MD, PhD, ||
and Margareta Hellgren, MD, PhDt#

BACKGROUND: Hemostatic disorders are common In cbstetric complications. Thromboetastog-
raphty {TEG®) simuitaneously measures coagulation and fibrinolysis within 10 to 20 minutes. Our
primary alm In this prospective longitudinal study was to obtain knowledge sbout physklogical
changes In TEG® variables during normal pregnancy and & weeks postpartum. The sacondary
alms werne to compare TEG® variables during pregnancy with TEG® varables § weaks postparturm
and pestational weeks 10to 15 and to comalate TEG® variables to standard Iaborstory analyses.
METHODS: Blood sampies were collected from 45 healthy pregnant women at gestational weeks
10 1o 15, 20 to 22, 78 to 30, and 38 to 40, and 5t & weaks postpartum. The following TEGE
analyses wene performed: time untll start of clotting (TEG®R), time untll 20-mm ciot frmness
(TEG®K), angle of clotting (TEG®-Angle), maxmum amplitude (TEG™MA), and hsis after 30
minutes (TEG®LY30). Activated partial thromboplastin time, prothrombin time, soluble forn,
antithrombin, D-dimer, and platelet count were analyzed.

RESULTS: Compared to B weeks postpartum TEG™R was st least 0.9 minutes shorter [upper
limit 99% confidence Intervals) untll gestational weeks 28 to 30 and the mean reduction varied
between 23%-26%. TEG™H was at least 0.1 minutes shorter throughout pregnancy and the
mean reduction vaned between 18%-35%. TEG™Angle was at least 2.5 degrees greater during
pregnancy and the mean Incresse varied betwean 12%-20%. TEG®-MA was siso at least 0.4 mm
greater during pregnancy and tha mean Increase vared betwesn 6% 8%, TEG™LY30 was at least
0.03% lower during gestational weeks 28 to 30 and 38 to 40 and the mean reduction varied
between 67%—73%. The routine coaguistion |sboratory values were within normal pregnant
limits. Ther: were no or weak comelations batween TEG® and the [aboratory vanables.
CONCLUSIONS: TEG® semanstrates Increased coagulsblity and decreased fibrinodysis during
Pregrancy. Therawas afaster initiathon of emostasls, with a minor Increase Inclok EtI'IE'I'Eﬂ'I.
Fibrinolysls decreased during late pregnancy. Altemative cutoft Imits for TEG® varabies may
be reguired during pregnancy. Standand hemostatic laboratory tests were as expectad during
Pregrancy. Futwre studles are needed to ascerialn whether viscoelastic methods ane
preferable to standard hemostatic tests for the diagnosis of coagulopathy during obstetric

hemormhage. [Anesth Analg 2012;115:830-8)



Aims

* To obtain knowledge about changes in TEG

variables during normal pregnancy and at 8
weeks’ postpartum

* Assess laboratory analyses, including APTT, PT,
platelet count, antithrombin, soluble fibrin and
D-dimer

 To evaluate if correlations exist between these

parameters and the TEG variables during normal
pregnancy and 8 weeks’ postpartum



Methods

* Blood samples were collected from 45 pregnant
women at gestational weeks” 10-15, 20-22, 28-30
and 38-40 and at 8 weeks’ postpartum

 TEG analyses: time until start of clotting (TEG-R),
time until 20 mm clot firmness (TEG-K), angle of
clotting (TEG-Angle), maximum amplitude (TEG-
MA) and lysis after 30 minutes (TEG-LY30)

e Activated partial thromboplastin time (APTT),
prothrombin time (PT), soluble fibrin,
antithrombin, D-dimer and platelet count
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Conclusions

TEG demonstrates increased coagulability and
decreased fibrinolysis during pregnancy

There was a faster initiation of hemostasis, with a
minor increase in clot strength

Alternative cutoff limits for TEG-K, TEG-Angle and
TEG-MA may be required during pregnancy

Future studies are needed to ascertain whether
viscoelastic methods are preferable to standard
hemostatic tests in cases of bleeding
complications
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Major obstetric haemorrhage: monitoring with
thromboelastography, laboratory analyses or both?

0. Karlsson,* A. Jeppsson,” M. Hellgren®

2 Department of Anaesthesiology, Sahlgrenska University Hospital, Gothenburg, Sweden

* Deparmment of Cardiovascular Surgery and Anaesthesia, Sahlgrenska University Hospital and

Department of Molecular and Clinical Medicine, University of Gothenburg, Gothenbwrg, Sweden

© Department of Obstetrics, Sahlgrenska University Hospital, Gothenburg and Department of Prenatal Care,
Primary Care, Sowuth Bohusldn, Sweden

ABSTRACT

Background: Hasmorrhage is a common causs of morbidity and mortality in the obstetric population. The aim of thi study was
to compare the use of thrombodastography and laboratory analysss to evaluate hacmostasis during major obstetric hacsmorrhage.
A secondary amm was to evaluate correlations between the results of thromboclastography, laboratory analyses and estimated
blood loss,

Methods: Forty-five women with major obstetric hacmorrhage and 4% women with blood loss <600 mL were mchided. The fol-
lowing thromboeclastography analyses were performed; time to start of clotting (TEG-R), time to 20 mm of clot firmness { TEG-K ),
rate of clot growth (TEG-Angle), maximum amphtude of clot { TEG-MA) and Iysis after 30 mm (TEG-LY 30). In addition, platelet
count, activated partial thromboplastn tmme, prothrombin tme, fibrinogen, antthrombin and D-dimer were measurad.

Resultz Thromboslastography variables reflecting clot stability and fibonolyss were decreased m women with massive obstetnc
hasmorrhage compared to women with normal bleeding, while clot imitiation was accelerated. Laboratory analyses also showed
impaired hasmostasis with the most pronounced differences in platelst count, fibrmogen concentration and antithrombin activity.
The strongest correlations existad between fibrinogen and TEG-MA and betwesn estimatad blood loss and TEG-MA, fibrinogen
and antithrombin, respectively.

Conclsions: Impaired hacmost asis, demonstrated by thromboelastography and labomtory analyses, was found after an estimated
blood loss of 2000 mL. Thromboclastography provides faster results than gandand laboratory testing which is advantageousin the
setting of on-going obstetric hacmorrhage. However, laboratory analyses found greater differences in coagulation variables, which
correlated better with estimated blood loss.

2 2013 Ekevier Ltd. All rights reservad.



Aims

* To evaluate the use of thromboelastography
and laboratory analyses during major
obstetric haemorrhage

* To evaluate whether there were any
correlations between thromboelastography,
laboratory analyses and estimated blood loss



Methods

* Forty-five women with major obstetric haemorrhage
and 49 women with normal deliveries were included

* Thromboelastography analyses: time until start of
clotting (TEG-R), time until 20 mm of clot firmness
(TEG-K), rate of clot growth (TEG-Angle), maximum
amplitude of clot (TEG-MA) and lysis after 30 minutes
(TEG-LY30).

* Platelet count, activated partial thromboplastin time,
prothrombin time, fibrinogen, antithrombin and D-
dimer
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Fig. 1 Two thromboclastographic profiles, (A) TEG profile in 2 woman with normal bleeding postpartum. Estimated blood loss
250 mL, TEG-R 4.9 min, TEG-MA §1.4 mm, platekts 239 = 10%/L, fibrinogen 6.0 /L and antithrombin 098 KIU/L. (B) TEG
profil m a woman with major obstetric haemorrhage, Estimated blood loss 25300mL, TEG-R 6.6 min, TEG-MA 489 mm,

platelets 55 = 10%L, fibrmogen 1.7 gfL, antithrombin 0,37 KIU/L.
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Fig. 2 Platelets, fibrinogen and antithrombin in women with
normal hleeding postparmm and m women with major
obstetric hasmorrhage. Box-whisker plots with median, 25
75% percentile, minimum and maximum, *P< 0.0001,



TEG Normal Major obstetric Major obstetric Major obstetric
bleeding haemorrhage, all | haemorrhage, <3L | haemorrhage, 23L

Women, n 49 45 35 10

R, min Mean 6.3 5.1 ** 5.2 45
95% CI 5.8 to 6.9 4.5 to 5.7 45t05.9 3.2t0 59
Range 1.8-13.4 1.3-9.6 1.6-9.6 1.3-6.7

K, min Mean 1.8 2.0 2.0 2.1
95% CI 1.6to 2.1 1.8to 2.2 1.8to 2.2 1.6to 2.6
Range 1.0-5.3 1.2 -3.7 1.2 - 3.7 1.3-33

Angle, Mean 65.2 61.3 * 61.4 60.8

degree | 959% CI 62.7 to 67.6 58.7-63.8 58.4 to 64.3 55.0 to 66.7
Range 38.6-77.1 42.1-72.1 42.1-72.1 48.5-71.8

MA, Mean 72.9 64.8 *¥*** 65.1 63.8

mimn 95% CI 714 to 74.4 62.4 to 67.3 62.2 to 68.1 59.7 to 67.9
Range 54.2 - 81.6 38.0 - 79.4 38.0 - 79.4 55.4 - 74.6

LY 30, Mean 1.5 0.4 ** 0.4 0.2

% 95% CI 0.9 to 2.2 0.1to 0.7 0.1to 0.8 -0.06 to 0.4
Range 0.0 -9.3 0-5.9 0.0-59 0.0-0.9

* p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001




Sample Normal Major obstetric Major obstetric Major obstetric
bleeding haemorrhage, all | haemorrhage, <3L | haemorrhage, =3L
Women, n 48-49 41-44 31-34 9-10
Platelet Mean 260.1 167.8 **** 179.5 128.1
count, 959 CI 242 to 278 145 to 190 154 to 205 84 to 172
x10% Range 134 - 461 55- 343 55-343 68 - 285
APTT,s Mean 31.4 36.1 **** 35.5 379
959 CI 30.8to 31.9 34.7to 37.4 339to 37.1 35.0 to 40.8
Range 28 - 36 30 - 49 30-49 30-43
PT (INR) Mean 0.95 1.07 ***=* 1.06 1.10
959% CI 0.9 to 1.0 1.0to 1.1 1.0to 1.1 1.0to 1.2
Range 0.8-1.1 0.8-14 0.8-1.4 09-1.2
Fibrinogen, | Mean 4.8 3.0 #**= 3.1 2.5
g/L 959% CI 4.6 to 5.0 2.7to0 3.3 28to035 1.9 to 3.0
Range 3.6 - 6.7 1.0 -5.0 1.0-5.0 1.6 -4.1
Anti- Mean 0.96 0.60 **** 0.62 0.53
thrombin, 959% CI 0.93 to 0.99 0.54 to 0.65 0.55 to 0.69 0.45 to 0.61
kIU/L Range 0.73-1.19 0.34 - 1.10 0.34-1.10 0.40-0.78
D-dimer, Mean 4.1 8.1 **** 8.3 7.6
mg/L 959 CI 3.1to 5.1 6.1 to 10.2 5.9 to 10.7 28to12.4
Range 1.3-21.0 1.1-21.0 1.1-21.0 1.6-21.0

ka** p<0.0001




Conclusions

* |Impaired haemostasis, demonstrated by
thromboelastography and laboratory analyses, was
found after an estimated blood loss of 2000 mL

 Thromboelastography provides faster results than
standard laboratory testing which is advantageous in
the setting of ongoing obstetric haemorrhage

* Laboratory analyses found greater differences in
coagulations variables and correlated better with
estimated blood loss



A longitudinal study of Factor XIII
activity, fibrinogen concentration,
platelet count and clot strength
during normal preghancy



Aims

* To describe longitudinal changes in factor XIl|
activity, fibrinogen concentration and platelet
count during normal pregnancy

* Their potential associations with clot strength
and to bleeding volume during delivery.



Methods

A longitudinal observational study was
undertaken in 44 healthy pregnant women

Blood samples were collected during gestational
weeks 10 to 15, 20 to 22, 28 to 30 and 38 to 40
and at 8 weeks postpartum

Factor Xl activity, fibrinogen concentration,
platelet count and clot strength (TEG-MA) were
analysed at all time points

Bleeding volume during delivery was registered
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Table®:@orrelationsetweenFactorXIIl, fibrinogen@nd@lotBtrength {[TEG-MA)
andbetweenFactorXIlIAndfibrinogenfinthealthy@vomen@uringmormall
pregnancy@nd@tBiveeksPpostpartump

Gestationall FactorXIIl/ Fibrinogen/ FactorXIIl/
weeks/l TEG-MAZP TEG-MAZP Fibrinogen@
10-150 rel 0.170 0.320 0.420

12 0.030 0.100 0.180

pl 0.320 0.060 0.01F
20-220 rel 0.250 0.360 0.530

12 0.060 0.130 0.280

pL 0.150 0.030 0.0010
28-300 rel 0.200 0.120 0.430

22 0.040 0.010 0.180

pl 0.260 0.500 0.010]
38-400H rel 0.130 0.530 0.460

12 0.020 0.290 0.210

pl 0.480 0.0010 0.0070
8Rveeks[l Il 0.210A 0.410 0.430
postpartump 2 0.050 0.170 0.190

pll 0.210 0.010 0.0070

TEG-MAREnaximumBEmplitude,@E#Pearson’s@orrelation@oefficient, #2E@oefficient@

determinationn




Conclusions

Factors influencing clot strength respond
differently during normal pregnancy

Factor Xl activity and platelet count were lower
while fibrinogen concentrations was higher than
at 8 weeks postpartum

The resulting clot strength is increased during
pregnancy compared to 8 weeks postpartum

None of the investigated variables were
associated with bleeding volume at delivery



Fibrinogen — predictor for major
obstetric haemorrhage?



Journal of Thrombosis and Haemostasis, 5: 266273

The decrease of fibrinogen is an early predictor of the severity of

postpartum hemorrhage

B. CHARBIT,*f L. MANDELBROT, E. 5/
O. SIBONY,** D. MAHIEU-CAPUTO, 9 »
M. H. DENNINGER,+3f and D. DE PROST
*AP-HP, Hopital Saint-Antoine, Clinical Investigation Ce
§Hopital Jean Minjoz, Besancon; AP-HP, Hépital Bichat
PhenoGen, Paris, France

Fibrinogen at HO
(L™

Severe

P < 0.0001

Mon=severe



British Journal of Anaesthesia 108 (6): 984-9 (2012) B A
Advance Access publication 6 April 2012 - doi:10.1093/bja/aes096

OBSTETRICS

Association between fibrinogen level and severity
of postpartum haemorrhage: secondary analysis
of a prospective trial

M. Cortet1234* C. Deneux-Tharaux>, C. Dupont®7, C. Colin8, R.-C. Rudigoz®, M.-H. Bouvier-Colle>
and C. Huissoud?2:210
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Aims

* To evaluate if there is associations between
fibrinogen concentration, taken after arrival
to labour ward and the severity of bleeding
postpartum

* To study what happens with fibrinogen during
labour



Methods

* All women asked, after arrival to labour ward,

to participate in the study until 2000 women
were included

* Blood sample for fibrinogen concentration
was performed

* Bleeding postpartum was determined by
weighing surgical sponges and pads and by
measuring collected blood



OO0 O O
O
O O
O
O
O OO0
O
Qo0 Ao
O O 00O
O O O
o000 O
Qo
o)
O 0 O ©
(o))
€9
o O
O O
O O
OO
o)
O O
OO0 O
O ®)
Qo0
O O
o O
O
O
O
O
_ _ _
o8] O <

(7/6) piem unoge| 0} |eALLle Jaye usboulqi4

Fibrinogen after the delivery of placenta (g/L)



(w) sso| poojq pajewns3

Q
©8
O um@ — QO
)
O (130
8o
O m
@]
© O O
O
O O
OO O OO — ©
(@) 00)
(OO O
@) @) mw o
@ O %
O @]
O oo O
O
@) OOO @)
OO
OM o O@w o!.:...ﬂ-w._.
() .
m (@) @) QD — <t
00 O qu
O O O@ S:E
wo_%u
Q
@)
_ [ _ [
o o (@) o o
o o o o
o o (@) o
< o AN =

Fibrinogen (g/L)

o Estimated blood loss (mL)

Regression




Disputation 24 oktober



Articles & Issues ~ View for Free ~

RSS Faeds

Login | Register ~

Calendar of Events  For Authors ~ Journal Info ~ Subscribe OAA  More Periodicals ~

Search for

Jin | Al Fields

: | [ Go | Advanced Search

i) Online access to the International Journal of Obstetric Anesthesia (IJOA) is reserved for members of the Obstetric Anaesthetists'
Association (OAA). Members may now create a separate online user account on the LJOA website to enable them to save searches, view
recent searches and receive email alerts. To log on will reguire a different name and password from that used for accessing the OAA

members' area.

OpENACcCess

PTIONS
o
oo

ORI CurrentIssue s s

Geraldine O'Sullivan
February 2014(Vol. 231 No. 1 | Pages 8-9)

Robin Aussell

Full Text | PDF (166 KB)

Major obstetric haemorrhage: monitoring with
thromboelastography, laboratory analyses or both?
February 2014(Vol. 23| No. 1 | Pages 10-17)

0. Karisson, A. Jeppsson, M. Heligren

Abstract | Full Text | PDF (628 KB)

Impact of a third stage of labor oxytocin protocol on cesarean
delivery outcomes
February 2014(Vol. 23| No. 1 | Pages 18-22)

AL Lea, C.A. Wong, L. Healy, P. Toledo

Abstract | Full Text | PDF (202 KB) | Supplemeamnial Materials

Access this journal on SclenceDirect

The International Journal of Obstetric Anesthesia
is the only Journal publishing original articles
devoted exclusively 1o obstetric anesthesia and
bringing together all three of its principal
components; anesthesia for operative delivery,
pain relief in labour, and care of the critically il
obstetric patient.

* Original research (both clinical and laboratory),
short reports and case reports will be considered,
* The journal also publishes invited review articles
and debates on topical and controversial subjects
in the area of obstetric anesthesia.

* Articles on related topics such as perinatal
physiology and pharmacology and all subjects of
importance to obstetric
anaesthetisis/anesthesiologists are also
welcome.

The inurmal iz ear-reviewsd by international



	Bildnummer 1
	Hemostas under�graviditet och förlossning
	Handledare
	Bildnummer 4
	KOAGULATIONEN
	Under graviditet
	Bildnummer 7
	Bildnummer 8
	TEG�
	Bildnummer 10
	Aims
	Methods
	Bildnummer 13
	Bildnummer 14
	Conclusions
	Bildnummer 16
	Aims
	Methods
	Bildnummer 19
	Bildnummer 20
	Bildnummer 21
	Bildnummer 22
	Conclusions
	A longitudinal study of Factor XIII activity, fibrinogen concentration, platelet count and clot strength during normal pregnancy
	Aims
	Methods
	Bildnummer 27
	Bildnummer 28
	Conclusions
	Fibrinogen – predictor for major obstetric haemorrhage?
	Bildnummer 31
	Bildnummer 32
	Aims
	Methods
	Bildnummer 35
	Bildnummer 36
	Disputation 24 oktober
	Bildnummer 38

