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On	the	menu…

• 1	Current	Systematic	review
• 2	trials	leading	to	new	UK	guidance
• 2	Experimental/Precision	Medicine	studies



Caesarean	Section
• UK	2015-16:	CS	Rate	=	27%

National	health	Service	Maternity	Statistics	2015-16



An	irreversible	trend?

q“Ageing”	maternal	population
qPrevious	Caesarean	Section
qMaternal	co-morbidity
qAbnormal	placentation
qMaternal	choice
qObstetric	practice

qElectronic	Fetal	Monitoring



Opioid	administration	in	GA	C-S

Traditional	RSI
q Opioid	post	cord	clamp
q Slow	onset/offset
q Placental	transfer
q ?Neonatal	depression

Opioid	at	induction
q Rapid	onset	agents

q Alfentanil
q Remifentanil
q Fentanyl

q Intubating	conditions
qMaternal	Awareness
q Haemodynamic	stability
q Reversibility
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Induction opioids for caesarean section under general
anaesthesia: a systematic review and meta-analysis of
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ABSTRACT
Introduction: The adverse effects of induction opioids on the neonate are poorly characterised. The study aim was to investigate
whether induction opioids can be used in caesarean section without adversely affecting the neonate.
Methods: Six databases were systematically searched from inception until January 2019. Included studies compared induction opi-
oids and placebo in caesarean section. Results were presented as odds ratios (95% confidence intervals) for dichotomous outcomes
and weighted mean difference for continuous outcomes. An I2 statistic of >50% was significant for heterogeneity. The primary
outcome was Apgar score (1 and 5 min). Secondary outcomes included neonatal adverse events, cord blood gas analyses, maternal
haemodynamic parameters (systolic blood pressure (SBP), mean arterial pressure (MAP), heart rate (HR) and catecholamine
concentrations.
Results: Seventeen studies (n=987) were included in the meta-analysis. Remifentanil 0.5–1 lg/kg or 2–3 lg/kg/h, alfentanil
7.5–10 lg/kg and fentanyl 0.5–1 lg/kg were compared to placebo. There was no significant difference in Apgar scores at 1 min
(P=0.25, 0.58 and 0.89 respectively) for all three opioids or at 5 min for remifentanil and alfentanil (P=0.08 and 0.21 respectively).
Fentanyl significantly reduced 5 min Apgar scores (P=0.002). There was no difference in neonatal airway interventions with
remifentanil or alfentanil (P <0.05). All three induction opioids caused a significant reduction in maximum SBP (P <0.0001),
MAP (P <0.00001) and HR (P <0.00001).
Conclusion: Induction opioids are effective sympatholytic agents. Remifentanil and alfentanil appear to be safe, with no significant
effect on Apgar scores or neonatal airway intervention, but a well-powered trial is required to confirm these findings.
! 2019 Elsevier Ltd. All rights reserved.
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Introduction

Caesarean section (CS) under general anaesthesia (GA)
is commonly performed due to surgical urgency, inade-
quate previous block, maternal refusal or contraindica-
tion to neuraxial anaesthesia.1 The induction of
general anaesthesia and initial surgical incisions cause
significant sympathetic drive which may result in
adverse effects, for example intracranial haemorrhage

in the context of comorbidities such as pre-
eclampsia.2–5 For this reason sympatholysis is often
required on induction of GA and initiation of CS. Opi-
oids are highly effective sympatholytic agents used at
induction of GA but are often avoided due to their
potential adverse effects on the neonate.6–10 Recommen-
dations to omit opioids from the induction of anaesthe-
sia are based on evidence from the use of older, longer-
lasting opioids.1 The newer, shorter-acting opioids (e.g.
remifentanil, alfentanil and fentanyl) have been pro-
posed as ‘safe’ options for the induction of GA for
CS. There has been one small meta-analysis investigat-
ing the effect of remifentanil.11 This study showed a high
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Aim

• The	study	aim	was	to	investigate	whether	induction	
opioids	can	be	used	in	caesarean	section	without	
adversely	affecting	the	neonate.



Methods

• 6	databases	searched	from	inception	until	January	2019.
• Included	studies	comparing	induction	opioids	and	placebo	in	

caesarean	section.	
• Results	were	presented	as	OR	(95%	confidence	intervals)	for	

dichotomous	outcomes	and	weighted	mean	difference	for	
continuous	outcomes.	An I2 statistic	of	>50%	was	significant	
for	heterogeneity.	

• Primary	outcome	was	Apgar	score	(1	and	5 min).
• Secondary	outcomes	included	neonatal	adverse	events,	cord	

blood	gas	analyses,	maternal	haemodynamic	parameters	
(systolic	blood	pressure	(SBP),	mean	arterial	pressure	(MAP),	
heart	rate	(HR)	and	catecholamine	concentrations.





Results
• 17	(n=987)	were	included	in	the	meta-analysis.	
• Remifentanil	0.5–1 μg/kg	or	2–3 μg/kg/h,	alfentanil 7.5–

10 μg/kg	and	fentanyl	0.5–1 μg/kg	were	compared	to	placebo.
• No	significant	difference	in	Apgar	scores	at	1 min	(P=0.25,	

0.58	and	0.89	respectively)	for	all	three	opioids	or	at	5 min	for	
remifentanil	and	alfentanil (P=0.08	and	0.21	respectively).

• Fentanyl	significantly	reduced	5 min	Apgar	scores	(P=0.002).



Results
• No	difference	in	neonatal	airway	interventions	with	

remifentanil	or	alfentanil (P <0.05).	
• All	three	induction	opioids	caused	a	significant	reduction	in	

maximum	SBP	(P <0.0001),	MAP	(P <0.00001)	and	HR	
(P <0.00001).



Apgars	1	minute



Apgars	5	minutes



Conclusions

• Induction	opioids	are	effective	sympatholytic	agents.
• Remifentanil	and	alfentanil	appear	to	be	safe
• No	significant	effect	on	Apgar	scores	or	neonatal	
airway	intervention.

• An	adequately	powered	randomised	trial	is	required	
to	confirm	these	findings



Causes	of	Maternal	Death:	A	Systematic	review.	
Lancet	2006:	367:	1066-74



Blood	sparing	strategies

qPre-donation
qAcute	normovolaemic	haemodilution
qPermissive	anaemia

qMaternal	symptoms
qHospital	stay

qIron	supplementation
q Intra-operative	Red	Cell	Salvage



Does	the	routine	use	of	IOCS	during	Caesarean	
Section,	in	women	at	risk	of	haemorrhage,	reduce	
the	need	for	donor	blood	transfusion	in	comparison	
to	current	practice?



Design

q3050	patients,	1525	in	each	arm
q80%	power	to	detect	an	absolute	difference	of	2%	
in	the	transfusion	rate	(5%	in	the	standard	care	
group,	3%	in	the	IOCS	group)

qMulti-centre	randomised	controlled	trial
q26	UK	NHS	Trusts



Eligibility

Inclusion
• 16	years	of	age
• Elective	or	emergency	C/S
• Identifiable	increased	risk	of	

haemorrhage.	
• includes	all	indications	for	

CS	except		maternal	request	
for	first	CS

• Ability	to	provide	informed	
consent

Exclusion
• Sickle	cell	disease
• Malignancy
• Cultural	or	social	beliefs.
• Thrombocytopoenia
• Significant	antibodies:	

difficult	cross	match



IOCS	intervention

• Heterogeneous
• Pragmatic	but	ensure	a	credible	intervention
• Standard	Operating	Procedure
– Full	set	up	from	the	beginning,	collect	and	process
– Return	of	all	salvaged	blood	obtained

• Local	policy
– Single	or	double	sucker	use
– Swab	washing
– Use	of	leukocyte	depletion	filter



Design



Adherence

Cell	 Salvage	Machine	Set	Up Control	(n=1492) Cell	 Salvage	(n=1498)

Set	up 43	(2.9%) 1432	(95.6%)

Emergency	set	up 15	(1.0%) 0	(0.0%)

Not	set up 1434	(96.1%) 42	(2.8%)

Unavailable	/	out	of	order 0	(0.0%) 24	(1.6%)

Received	allocated	intervention



Primary	Outcome

qDonor	blood	transfusion
qControl	arm:	52	transfusions	(3.5%)
qCell	salvage	arm:	37	transfusions	(2.5%)

q100	cell	salvage	uses	to	prevent	1	transfusion

Adjusted	OR	0.65,	95%		CI	0.42	to	1.01,	p=0.056



Subgroup	Analyses
Elective	vs.	Emergency	CS

P	value	for	interaction	=	0.46

§ Elective	CS:
§ Control	arm:	15	transfusions	(2.2%)
§ Cell	salvage	arm:	12	transfusions	(1.8%)		
§ à adjusted	OR	0.83	(95%	CI	0.38,	1.83)

§ Emergency	CS:
§ Control	arm:	37	transfusions	(4.6%)
§ Cell	salvage	arm:	25	transfusions	(3.0%)		
§ à adjusted	OR	0.58	(95%	CI	0.34,	0.99)



Subgroup	Analyses
Exploratory	analysis	of	normal	vs.	abnormal	placentation

P	value	for	interaction	=	0.28

- Normal	placentation:
- Control	arm:	40	transfusions	(2.9%)
- Cell	salvage	arm:	24	transfusions	(1.8%)
- à adjusted	OR	0.56	(95%	CI	0.34,	0.94)

- Abnormal	placentation:
- Control	arm:	12	transfusions	(8.9%)
- Cell	salvage	arm:	13	transfusions	(9.6%)
- à adjusted	OR	0.98	(95%	CI	0.42,	2.32)



Safety
qNo	cases	of	AFE	in	760	salvage	return	events

q3	adverse	events	probably	or	possibly	associated	with	
cell	salvage	all	with	use	of	leukocyte	depletion	filter

q1	reaction	to	donor	blood	(control	group,	full	recovery)



Alloimmunisation
- Measure	dichotomised	into	Kleihauer	test	of	≥2mls	vs.	<2mls

- Control	arm:	9	(10.5%)

- Cell	salvage	arm:	21	(25.6%)

Adjusted	OR	5.63,	95%	CI	1.43	to	22.14,	p=0.013



Fetomaternal	Haemorrhage
Fetomaternal	haemorrhage	more	likely	when	blood	 is	returned	during	 cell	salvage

No	blood	returned	(n=46) Blood	returned	
(n=31)

Fetomaternal	haemorrhage 6	(13.0%) 15	(48.4%)



Cost	effectiveness	analysis



Conclusions
qModest	evidence	for	an	effect	of	cell	salvage	on	
the	need	for	donor	blood	transfusion

qCell	salvage	significantly	increases	risk	of	
fetomaternal haemorrhage

qRoutine	Cell	Salvage	unlikely	to	be	cost	effective



Guidelines

Association of Anaesthetists guidelines: cell salvage for
peri-operative blood conservation 2018
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Summary
The use of cell salvage is recommended when it can be expected to reduce the likelihood of allogeneic
(donor) red cell transfusion and/or severe postoperative anaemia. We support and encourage a continued
increase in the appropriate use of peri-operative cell salvage and we recommend that it should be avail-
able for immediate use 24 h a day in any hospital undertaking surgery where blood loss is a recognised
potential complication (other than minor/day case procedures).

Recommendations
1 The use of cell salvage is recommended when it can

be expected to reduce the likelihood of allogeneic
(donor) red cell transfusion and/or severe postoperative
anaemia.

2 We recommend that cell salvage equipment and staff
trained to operate it be immediately available 24 h a
day in hospitals undertaking surgery where blood loss
is a recognised complication.

3 Collection of blood for potential cell salvage (‘collect
only’ mode) should be considered for surgical proce-
dures where blood loss may exceed 500 ml (or
> 10% of calculated total blood volume) in adult
patients, or > 8 ml.kg!1 (> 10% of calculated total
blood volume) in children weighing > 10 kg.

4 Each hospital should have both a nominated clinical
lead and a coordinator for cell salvage, who oversee a
competence-based training programme for all involved
staff, along with ongoing data collection and audit.

5 When the use of cell salvage is proposed in surgery
for malignancy or infection, an explanation should be
given to the patient of the potential risks and benefits
and specific consent should be obtained.

6 The use of leucodepletion filters should be consid-
ered during re-infusion of salvaged blood in cancer
surgery and when blood is salvaged from an infected
surgical field. There is mixed evidence of the benefit
of leucocyte depletion filters in obstetrics.

7 Current evidence does not support the routine use of
cell salvage during caesarean section. Cell salvage
should be considered in the ‘collect only’ mode
in women undergoing caesarean section who are
anaemic before surgery, in women anticipated to
be at high risk of haemorrhage or if unanticipated
bleeding develops during surgery.

What other guideline statements are
available on this topic?
These guidelines update previous Association of Anaes-
thetists guidelines on intra-operative cell salvage pub-
lished in 2009 [1]. The National Institute for Health and

Care Excellence (NICE) published guidelines for intra-
operative cell salvage in obstetrics in 2005 [2] and in
urology in 2008 [3]. The UK Cell Salvage Action Group
has published guidance and other resources [4]. In
Australia, the National Blood Authority has published
relevant guidance [5]. Most recently, the NICE transfusion
guidelines refer to cell salvage [6].

Why were these guidelines
developed?
These guidelines were developed to inform, support and
encourage the appropriate increased use of cell salvage
as part of a blood conservation (Patient Blood Manage-
ment) programme.

How and why does this statement
differ from existing guidelines?
This guideline recommends wider use of cell salvage,
and recommends that cell salvage should be universally
available in hospitals performing major surgery.

Introduction
Our previous guideline on this topic was published in
2009, when cell salvage (CS) was relatively underused
and devices were only just being introduced into many
hospitals [1]. Since then, there has been rapid expansion
in its availability and use. The aim of this guideline is
to provide a practical series of recommendations to
facilitate widespread use.

Although potentially life-saving, allogeneic (donor)
blood is a precious resource with limited supply [7]. It is
relatively expensive, and poses potential risks to the
patient [8]. There has been much work to try to encour-
age appropriate transfusion practice and renewed
interest in alternatives to allogeneic transfusion. In 2012,
the National Blood Transfusion Committee, NHS Blood
and Transplant and the Department of Health, launched
the Patient Blood Management (PBM) initiative in
England and North Wales. Patient Blood Management is
an evidence-based multidisciplinary approach to the care
of patients requiring transfusion, which includes: pre-

1142 © 2018 The Authors. Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.
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NIHR	Health	Technology	Assessment	Program
ISRCTN	35706297



Maternal	mobility	&	posture



Position	 in	the	second	stage	of	labour	 for	women	without	epidural Gupta	JK,	
Hofmeyr	GJ,	Smyth	RMD.

Cochrane	Database	of	Systematic	Reviews	2000,	Issue	1.	Art.	CD002006.	

20	trials	(6135	participants)	
“Upright”	positions,	was	associated	with:	
¯ Duration	2nd stage
¯ Severe	pain	2nd stage,	
¯ Abnormal	FHR	patterns
¯ Assisted	delivery	(RR	0.80,	95%	CI	0.69	to	0.92)
¯ Episiotomy	

↑	Estimated	blood	loss	>500	ml	(RR	1.63,	95%	CI	1.29	to	2.05)
↑	2° tear



No	significant	difference	in	the	risk	of:	
q IVD	(RR	0.77,	95%	CI	0.46-1.28)	
q C-S	(RR	0.57,	95%	CI	0.28-1.16)		
q Heterogeneity,	small	studies,	uncertainty



Study	aims:

• To	evaluate	whether,	in	nulliparous women	
with	low-dose	epidural	analgesia,	a	policy	of	
adopting	an	upright	position	during	the	
second	stage	of	labour	increased	the	
incidence	of	SVB,	compared	with	a	policy	of	
adopting	a	lying	down	position.



Research	model

qPragmatic,	multicentre	RCT
q41	UK	maternity	units

qPrimary	outcome:	SVD
qNIHR	HTA	Funded





Upright	Positions



Lying	Down	Positions



Sample	size
• N=3000
• Assuming	SVB	55%	in	Control	(COMET)
• 90%	power	at	5%	significance
• Detect	absolute	δ 6%	SVB	(RR=1.11)



950/1556 (61.1%) analysed for 
the 1 year follow -up

1556 analysed for the primary outcome
67 excluded from analysis
49 Consent formmissing/incomplete
3 Consent withdrawn
15 randomised in error
(10	No	2nd stage	of	labour
1	Epidural	not	 in	place	at	randomisation
4	Randomised	after	delivery)

606 lost to follow-up
528 questionnaires not returned
8 not contactable
43 living at different address to infant
2 declined to be followedup
20 3 month window expireda

1 stillbirth/infant death
4 other reason

1537 analysed for the primary outcome
76 excluded from analysis
55 Consent formmissing/incomplete
4 Consent to use data withdrawn

17 randomised in error
(9 No 2nd stage of labour0 Epidural not in
place at randomization
8 Randomisedafter delivery)

1613 allocated to ‘Lying down’ position
14	did	not	 receive	allocated	intervention
32	missing	information

3236	randomised	 from	41	UK	
centres

1623 allocated to ‘Upright’ position
6 did not receive allocated intervention
27 missing information

595 lost to follow-up
511	questionnaires	not	returned
6	not	contactable
48	living	at	different	address	to	infant
4	declined	to	be	followed	up

25	3	month	window	expireda

1	infant	death
0	other	 reason

950/1556 (61.1%)	analysed	for	
the	1	year	follow	-up

942/1537 (61.3%)	analysed	for	
the	1	year	follow-up



Results

qBalanced	baseline	characteristics
qIOL	40%
qAugmentation	50%

qNo	difference	in	motor	power	at	study	entry



Primary	Outcomes

Upright	
(n=1556)

Lying	down
(n=1537)

Adjusted	risk	
ratio	(RR)
(95%	CI)n % n %

Spontaneous	vaginal	birth	
(SVB)

548 (35.2) 632 (41.1)
0.86	(0.78	to	
0.94)

Results:	Primary	Outcome	ITT



Secondary	outcomes

• No	evidence	of	differences	for	majority	2°
• Lying	down:
– Shorter	active	2nd Stage	(81	vs 75	min)	P<0.01*
– ↓Risk	IVD,	C-S,	Episiotomy,	(NS)
– ↓Risk	OSAS	5.3%	vs	6.7%	(NS)

• Infant	outcomes:	no	difference
– 12%	infants	required	resuscitation
– Persistent	Low	apgar 0.1%	vs 0.2%



1	Year	outcomes

qNo	differences	in:
q Incidence/severity	incontinence
q Constipation
q Haemorrhoids
q Dyspareunia
q Quality	of	life	indices
q Incidence	of	Cerebral	Palsy/Developmental	Delay



Conclusions

qClear	benefits	of	adopting	“lying	down”	position
qNo	“Harms”	to	mother	or	infant	detected
qAdherence	to	intervention	good

Upright versus lying down position in second stage of labour in nulliparous 
women with low dose epidural: BUMPES randomised controlled trial

BMJ 2017; 359 doi: https://doi.org/10.1136/bmj.j4471
Cite as: BMJ 2017;359:j4471



Dissemination Centre

Evidence at a glance NIHR “Signal”

•For women with an epidural in place, lying 
down on their side as the baby is being 
delivered was afe and achieved more 
spontaneous vaginal births than in an upright 
position.



Role of leucocyte caspase-1 activity in epidural-

related maternal fever: a single-centre,

observational, mechanistic cohort study
A. G. del Arroyo1, J. Sanchez1, S. Patel2,3, S. Phillips2, A. Reyes2, C. Cubillos4,
R. Fernando2, A. L. David5,6, EPIFEVER Investigatorsy, P. Sultan2 and
G. L. Ackland1,*
1Translational Medicine & Therapeutics, William Harvey Research Institute, Barts and The London School

of Medicine and Dentistry, Queen Mary University of London, London, UK, 2Department of Anaesthesia and
Perioperative Medicine, University College London Hospitals NHS Trust, London, UK, 3Department of
Anesthesiology, Perioperative Medicine and Pain Management, Miller School of Medicine, University of

Miami, Miami, FL, USA, 4IdiPAZ, Hospital La Paz Institute for Health Research, Madrid, Spain, 5Institute for
Women’s Health, University College London, London, UK and 6NIHR University College London Hospitals

Biomedical Research Centre, London, UK

*Corresponding author. E-mail: g.ackland@qmul.ac.uk

yEPIdural-related FEVER (EPIFEVER) Clinical Investigators: A. Reeve, S. Sodha, S. Ciechanowicz, E. Olearo, J. Dick, A. Stewart.

Abstract

Background: Epidural-related maternal fever (ERMF) has been reported in ~26% of labouring women. The underlying
mechanisms remain unclear. We hypothesised that ERMF is promoted by bupivacaine disrupting cytokine production/
release from mononuclear leucocytes [mononuclear fraction (MNF)]. We examined whether bupivacaine (i) reduces
caspase-1 activity and release of the anti-pyrogenic cytokine interleukin (IL)-1 receptor antagonist (IL-1ra), and (ii) is pro-
inflammatory through mitochondrial injury/IL-1b.
Methods: In labouring women, blood samples were obtained before/after epidural analgesia was implemented.
Maternal temperature was recorded hourly for the first 4 h of epidural analgesia. Time-matched samples/tempera-
tures were obtained from labouring women without epidural analgesia, pregnant non-labouring, and non-pregnant
women. The primary clinical outcome was change in maternal temperature over 4 h after the onset of siting epidural
catheter/enrolment. The secondary clinical outcome was development of ERMF (temperature ! 38"C). The effect of
bupivacaine/saline on apoptosis, caspase-1 activity, intracellular IL-1ra, and plasma IL-1ra/IL-1b ratio was quantified
in MNF from labouring women or THP-1 monocytes (using flow cytometry, respirometry, or enzyme-linked immu-
nosorbent assay).
Results: Maternal temperature increased by 0.06"C h# 1 [95% confidence interval (CI): 0.03e0.09; P¼ 0.003; n¼ 38] after la-
bour epidural placement. ERMF only occurred in women receiving epidural analgesia (five of 38; 13.2%). Bupivacaine did
not alter MNF or THP-1 apoptosis compared with saline control, but reduced caspase-1 activity by 11% (95% CI: 5e17;
n¼ 10) in MNF from women in established labour. Bupivacaine increased intracellular MNF IL-1ra by 25% (95% CI: 10e41;

Editorial decision: 24 September 2018; Accepted: 24 September 2018

© 2018 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

For Permissions, please email: permissions@elsevier.com

92

British Journal of Anaesthesia, 122 (1): 92e102 (2019)

doi: 10.1016/j.bja.2018.09.024

Advance Access Publication Date: 30 October 2018

Obstetric Anaesthesia



Background

• Epidural-related	maternal	fever	(ERMF)	has	been	reported	in	
∼26%	of	labouringwomen.	

• The	underlying	mechanisms	remain	unclear.	
• Hypothesis:	ERMF	is	promoted	by bupivacaine disrupting	

cytokine	production/release	from	mononuclear leucocytes
• Study	examined	whether	bupivacaine:
• (i)	reduces caspase-1 activity	and	release	of	the	anti-pyrogenic	

cytokine	interleukin	(IL)-1 receptor	antagonist(IL-1ra),	and	
• (ii)	is	pro-inflammatory	through	mitochondrial	injury/IL-1β.



Methods
• In	labouringwomen,	blood	samples	were	obtained	

before/after epidural	analgesia was	implemented.	
• Maternal	temperature	was	recorded	hourly	for	the	first	4	h	of	

epidural	analgesia.	
• Time-matched	samples/temperatures	were	obtained	from	

labouringwomen	without	epidural	analgesia,	pregnant	non-
labouring,	and	non-pregnant	women.	

• Primary	clinical	outcome	was	change	in	maternal	temperature	
over	4	h	after	the	onset	of	siting	epidural	catheter/enrolment.	

• Secondary	clinical	outcome	was	development	of	ERMF	
(temperature	≥	38°C).	



Methods

• The	effect	of	bupivacaine/saline	on apoptosis,	caspase-1	
activity,	intracellular	IL-1ra,	and	plasma	IL-1ra/IL-1β	ratio	was	
quantified	in	MNF	from	labouringwomen	or	THP-
1 monocytes (using flow	cytometry, respirometry,	or	enzyme-
linked	immunosorbent	assay).



Results
• Maternal	temperature	increased	by	0.06°C	h−1 [95%	

confidence	interval	(CI):	0.03–0.09;	P=0.003;	n=38]	after	
labour epidural	placement.	

• ERMF	only	occurred	in	women	receiving	epidural	analgesia	(5
of	38;	13.2%).	





Results
• Bupivacaine	did	not	alter	MNF	or	THP-1	apoptosis	compared	

with	control,	but	reduced	caspase-1	activity	by	11%	(95%	CI:	
5–17;	n=10)	in	MNF	from	women	in	established	labour.

• Bupivacaine	increased	intracellular	MNF	IL-1ra	by	25%	(95%	
CI:	10–41;	P<0.001;	n=10)	compared	with	saline-control.	
Epidural	analgesia	reduced	plasma	IL-1ra/IL-1β	ratio	(mean	
reduction:	14;	95%	CI:	7–30;	n=30)	compared	with	women	
without	epidural	analgesia.





Conclusions

• Impaired	release	of	anti-pyrogenic	IL-1ra	
might	explain	ERMF	mechanistically.	

• Immunomodulation	by	bupivacaine	during	
labour could	promote	ERMF.



Cutting	Edge:	EPIFEVER-2

• Two	common	variants	in	the	IL-1Ra	gene	are	the	
strongest	genetic	determinants	of	plasma	IL-1Ra	
concentration.	

• Having	fewer	alleles	for	the	IL-1Ra	gene	is	associated	
with	lower	circulating	IL-1Ra,	which	may	therefore	
predispose	women	in	labour developing	epidural-
related	maternal	fever.



EPIFEVER-2

• Will	determine	whether	IL-1Ra	polymorphisms	are	associated	
with	ERMF	and	alter	the	IL-1Ra	secretion	response	to	local	
anaesthetics used	in	labour epidurals.	

• If	a	lower	number	of	alleles	for	the	IL-1Ra	gene	predispose	
~20%	of	women	in	labour to	epidural-related	maternal	fever	
and	more	complicated	labour,	remifentanil	analgesia	may	be	
the	optimal	analgesic	choice	to	reduce	obstetric	interventions	
(including	instrumental	delivery)	and	unnecessary	antibiotic	
administration	in	this	subgroup.



Remifentanil

qUltra-short	acting	μ agonist
qNovel	metabolism
qRapid	offset
qContext	sensitive	t1/2 ≈	3mins
qNon-cumulative
qBolus	effect	peak	2.5min




