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Original Article

Cardiac arrest in obstetric patients receiving anaesthetic
care: results from the 7th National Audit Project of the Royal
College of Anaesthetists

D.N. Lucas,’ (©) E. Kursumovic,”” () T. M. Cook,>* (©) A. D. Kane,”” () R. A. Armstrong,*°
F.Plaat’ and J. Soar®

Obstetric patients were approximately four times
less likely to have a cardiac arrest during
anaesthesia care than patients having non-
obstetric surgery.




Incidence

Setting

All obstetric anaesthetic care

Labour neuraxial analgesia

Anaesthesia for caesarean
section®

Other obstetric cases

Cardiac
arrests

28

22

Cases
in
activity
survey

3176

1010

1681

485

Estimated

denominator

356,500

113,000

188,500

54,000

Anaesthesia. 2024:79:514-523.

Incidence (95%CI)

7.9(5.4-11.4) per 100,000
1 per12,700(8800-19,1

1.8(0.5-6.4) per 100,000
1 per56,500(15,600-
100,000)

11.7(7.3-17.7)per 100,000
1 per8600(5700-13,700)

7.4(2.0-19.0) per 100,000
1 per 13,500 (5300-50,000)

Deaths
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1 per13,500(5300-50,000)

Incidence
Setting Cardiac Cases Estimated Incidence (95%Cl) Deaths
arrests in annual
activity denominator
survey
All obstetric anaesthetic care 28 3176 356,500 7.9(5.4-11.4) per 100,000 5
1 per12,700(8800-19,100)
Labour neuraxial analgesia 2 1010 113,000 1.8(0.5-6.4) per 1 00,00 0
1 per56,500(15,600-
Anaesthesia for caesarean 22 1681 188,500 11.7(7.3-17.7) per 100,000 4
section* 1 per8600(5700-13,700)
Other obstetric cases 4 485 54,000 7.4(2.0-19.0) per 100,000 1
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Cause of cardiac arrest

Major haemorrhage
High neuraxial block
Bradyarrhythmia
Amniotic fluid embolism
Drug error

Anaphylaxis

Pulmonary embolism

Severe hypoxaemia
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Vagal outtlow (e.g. pneumoperitoneum,
oculocardiac reflex)

Other 12
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Cause of cardiac arrest

Major haemorrhage
High netraxial block

Bradyarrhythmia

underestimation

Inadequate early resuscitation

Amniotic fluid embolism
Drug error

Anaphylaxis

Pulmonary embolism

Severe hypoxaemia
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Vagal outtlow (e.g. pneumoperitoneum,
oculocardiac reflex)

Other 12



Cause of cardiac arrest

Pulmonary embolism

Severe hypoxaemia

Major orrhage /
High neuraxial bloc 6
Bradyarrhythmia 6
embolism 4

Drug error 2
Anaphylaxis 1
1

1

1

Vagal outtlow (e.g. pneumoperitoneum,
oculocardiac reflex)

Other 12
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vena cava obstruction

phenylephrine
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Ethnicity

Proportion

U.81
0.6 -
0.4 -
0.2
Asian}Asian BIack/African/ I\/Iixed/ll\/lultiple Not Klnown Not k;wown/ Otherlethnic WI'Ilite
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Mode of anaesthesia

Proportion

i 1 T T T
GA + GA+ RA  Monitoring  Neuraxial = Neuraxial RA
neuraxial only + sedation



Risk factors assoclated with cardiac arrest

A High body mass index

A Non-white ethnicity

A Urgency of caesarean delivery

A General anaesthesia (GA) or combination of GA and neuraxial

A Night (00:00 - 07:59)
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hematocrit hemoglobin

27% 9 g/l
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hematocrit hemoglobin

18% 6 g/l

' normovolemia
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Risk Factors




Risk stratification

m without risk factors
= with risk factors



Risk stratification
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Prevention



N Engl J Med. 2023;388:1365-1375.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tranexamic Acid to Prevent Obstetrical
Hemorrhage after Cesarean Delivery

L.D. Pacheco, R.G. Clifton, G.R. Saade, S.J. Weiner, S. Parry, J.M. Thorp, Jr.,

M. Longo, A. Salazar, W. Dalton, A.T.N. Tita, C. Gyamfi-Bannerman, S.P. Chauhan,
T.D. Metz, K. Rood, D.J. Rouse, J.L. Bailit, W.A. Grobman, H.N. Simhan, and
G.A. Macones, for the Eunice Kennedy Shriver National Institute of Child Health
and Human Development Maternal-Fetal Medicine Units Network*
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:

C | 5529 Were )ssigned to receive tranexamic acid

4 Were enrolled during a
second pregnancy

( 5471 Were )ssigned to receive placebo

0.89 (95% CI 0.74 - 1.07)

1 Was enrolled during a
second pregnancy

v

5507 Received tranexamic acid
18 Did not receive tranexamic acid
12 Did not receive tranexamic acid or
placebo
1 Received placebo in error
5 Received partial dose

\

|

5455 Received assighed intervention
15 Did not receive placebo
13 Did not receive tranexamic acid or
placebo
1 Received tranexamic acid in error
1 Received partial dose

5525 Were included in the analysis

|

5470 Were included in the analysis
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Table 2. Primary and Secondary Outcomes.*

Outcome

Primary outcome: maternal death or blood transfusion by hospital discharge or 7 days
post partum, whichever was earlier — no. (%)

Maternal death
Blood transfusion

Estimated blood loss >1 liter — no./total no. (%)

Intervention in response to bleeding and related complications by 7 days post partum
— no. (%)

Tranexamic Acid
(N =5525)

201 (3.6)

0
201 (3.6)
339/4641 (7.3)
892 (16.1)

Placebo
(N=5470)

233 (4.3)

1 (<0.1)
232 (4.2)
368/4573 (8.0)
986 (18.0)

Relative Risk or Mean Difference
(95% Cl)

0.89 (0.74 to 1.07)

0.86 (0.71 to 1.03)
0.91 (0.79 to 1.05)
0.90 (0.82 to 0.97)
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ORIGINAL ARTICLE ORIGINAL ARTICLE
Tranexamic Acid for the Prevention Tranexamic Acid for the Prevention of Blood
of Blood Loss after Vaginal Delivery Loss after Cesarean Delivery

L. Sentilhes, M.V. Sénat, M. Le Lous, N. Winer, P. Rozenberg, G. Kayem,
E. Verspyck, F. Fuchs, E. Azria, D. Gallot, D. Korb, R. Desbriére, C. Le Ray,
C. Chauleur, F. de Marcillac, F. Perrotin, O. Parant, L.J. Salomon, E. Gauchotte,

Loic Sentilhes, M.D., Ph.D., Norbert Winer, M.D., Ph.D., Elie Azria, M.D., Ph.D.,
Marie-Victoire Sénat, M.D., Ph.D., Camille Le Ray, M.D., Ph.D.,
Delphine Vardon, M.D., Franck Perrotin, M.D., Ph.D., Raoul Desbriére, M.D.,

Florent Fuchs, M.D., Ph.D., Gilles Kayem, M.D., Ph.D., F. Bre(’cjo:a;}lec,i N. Sanznés, C. BoP;ec, N. Mottejc, G Legenc.irolxe, V. Letouzey,
Guillaume Ducarme, M.D., Ph.D., Muriel Doret-Dion, M.D., Ph.D., B. Ha _”a , D. Var Oé", H. Madar, A. MattUIZZ',lV- Daniel, S. Reguime,
Cyril Huissoud, M.D., Ph.D., Caroline Bohec, M.D., Philippe Deruelle, M.D., Ph.D., C. Roussillon, A. Benard, A. Georget, A. Darsonval, and C. Deneux-Tharaux,

Astrid Darsonval, Pharm.D., Jean-Marie Chrétien, M.Sc., Aurélien Seco, M.Sc., for the Groupe de Recherche en Obstétrique et Gynécologie*

Valérie Daniel, Pharm.D., and Catherine Deneux-Tharaux, M.D., Ph.D.,
for the Groupe de Recherche en Obstétrique et Gynécologie*

3891 women 4431 women
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Editorial

Spinal tranexamic acid - a new killerin town

A.Palanisamy’' and S. M. Kinsella?
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Review Article

Catastrophic drug errors involving tranexamic acid

ad ministered during spinal anaesthesia Patel et al. | Tranexamic acid during spinal anaesthesia Anaesthesia 2019, 74, 904-914
Table 2 Human factors involved in tranexamic acid drug
S. Patel,’ B. Robertson and I. McConachie’ errors during spinal anaesthesia. - &
Reference — 4
1 Consultant, Department of Anaesthesia, Tawam Hospital, Al Ain, UAE number ~ome L —
2 Speciality doctor, Department of Anaesthesia, Queen Elizabeth Hospital, Gateshead, UK Organisational influences =
3 Consultant, Department of Anaesthesia and Peri-operative Medicine, London Health Sciences Centre, London, ON, Resource management 17 awy
Canada Organisational climate 12,14,17,19 we=n e
Organisational process 10-12,17,22,23 === ‘
Supervisory factors
Inadequate supervision 520,23
Planned inappropriate actions -
Failure to correct known problems -
Supervisory violations -
Preconditions for unsafe acts
Physical environmental factors 4,14
Technological environmental factors -
Adverse mental state of employee -
Physical/mental limitations of employee  —
Interpersonal factors 19
PEreonailreotinese _ Figure 1 Similarity of tranexamic acid and hyperbaric
Unsafe acts bupivacaine ampoules.
Decision error 4,19
Skill-based error 3-23 survived received a second spinal injection of local
Zi;f:;ti;:z; ;O' Il anaesthetic [19]. The authors speculated that a repeat spinal
e 8 19 with local anaesthetic could have diluted the tranexamic

acid concentration in CSF. Although tranexamic acid can
cross the placenta, the babies of all mothers suffered no



Catastrophic: Accidental Intrathecal Tranexamic acid
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