
24th September 2024

Oake Manor, Taunton

SW PBM Group Meeting



Chair - Elmarie Cairns
Clinical Lead: Dr Oliver Pietroni
Support - Jackie McMahon RTC administrator



Housekeeping

Fire drills and fire escapes –
no fire alarm tests/drills planned



Agenda



Declaration of Any Other Business 



Summary of Previous Meeting and Matters 
Arising:
• Last formal meeting via Teams on 23 January 2024
• Draft ToRs and proposed amendments discussed
• Business updates from RTC, PBM and UKCSAG
• Future direction of cell salvage data collection discussed 

and draft cell salvage KPIs presented
• Presentation
• Excellent presentations from Issie Gardner, on the cell 

salvage service at St Michael’s Hospital, Bristol and Sophie 
Scutt on an amniotic embolism with DIC

Minutes/Action plan and presentations from previous 
meetings are available via the SW PBMG SharePoint and the 
SW RTC website



RTC/RTT Update

Oliver Pietroni



Regional Transfusion Survey: 
We are  currently working on a further restructure of regional survey activity, which will also 
support the recent TACO CAS alert recommendations. 
We will continue to maintain a database of basic trust transfusion and PBM information via a 
Forms survey to be carried out 3-yearly. 
Hospitals are requested to input data biannually into the QS138 quality improvement tool.
A rolling programme of surveys, no more than one additional survey per year, to provide 
further information and support for key data from the QS138 Quality improvement tool, and
cover the outstanding CAS alert audit requirements of TACO risk assessment, chronic severe 
anaemia management and discharge information.

Objectives:
Maternal Anaemia
- Verbal update given



Education:
• The regional BMS education programme, designed to support the national 

BTEDG, by covering core topics continues to roll out.



PBM Update
Sam Timmins









UKCSAG 
Update
Elmarie Cairns 



June Meeting 
key points:  

1. Use in sickle 
cell disease –
risk benefit  in 

trait as no 
strong evidence

2. SWPBM cell 
salvage data

3. ToR’s/ 
Workplan/ new 

requests for 
chair

4. Factsheets 



September meeting key points:

1. RTC to identify 
interested cell salvage 

expert to attend 
UKCSAG – proposed at 
RTC meeting 23rd Sept 

2. Google health pilot –
animation for patients 

on ICS 

3. Manufacturers 
meeting

4. Use of cell salvage in 
other specialisms

5. Annual newsletter 
currently being 

produced. 

6. Plan for 2025 
engagement webinar 
for cell salvage users 

7. Mandatory use of 
OPCS codes

8. Propose national 
dataset



Leucocyte 
Depletion Filter 

Update   
Elmarie Cairns
Sept 2024  



Situation
The RS1VAE LDF filter will not be available 

in Europe and UK after May 2027. 



Background

Malignancy Surgery

Cardiac surgery 

Heavy bacterial 
contamination



Assessment: RS1 product spec 

WBC REDUCTION 
(AVERAGING 99%)

LIPID PARTICULATE 
REDUCTION 

(AVERAGING 84%)



Infected Blood Inquiry

Timeline and Recommendations



Amber Alert Discussion



PBM Case study:
A Rare blood group
DR OLIVER PIETRONI  - SW PBMG



Corridor Conversation

 57 yr Female

 Open myomectomy

 “rare blood group”

 “The patient is a regular blood donor, and would like to 
receive her own blood in the event she needed a transfusion –
Is this something we can do?”





Further information gathering

 A positive

 No atypical red cell antibodies

 Hb 144g/L, Ferritn 26 ug/L

 Not known to Haematologists



“The uterine artery embolization had to be carried out twice because 
there was difficulty with accessing the fibroid and you remember that Mrs 

X has a very rare blood type and blood is only stored in Liverpool.”



Lab manager & Haematologist

 Rh17 negative (D - -)

 Lack of Rhesus antigens C & E

 < 1 in 100,000

 Risk of alloimmunisation with  ABO D matched blood

 Remove from donor list

 Subsequent matching very difficult



NHSBT

 This patient is also a highly valued rare blood donor who 
has donated multiple units of blood, which are stored in 
the National Frozen Blood Bank (NFBB).

 It is rare to find British blood donors with this blood 
group, making supply of allogeneic donor red cells of 
this blood group unusually challenging.



NHSBT 

 We have considered the benefits of making autologous units 
available on standby

 These units can be provided for a planned date. We ask for 
several working days’ notice to facilitate thawing and 
transport. If possible, we ask that the units be requested for use 
Tuesday – Friday, as this enables us to thaw them during 
normal working hours

 This would also allow her to continue as a blood donor in future



PBM interventions

 Hb 144g/L

 Ferritin 26 ug/L

 Surgery originally planned for Monday, but moved to Wednesday

 1g IV Ferric Carboxy-Maltose 2 weeks pre-op

 Cell Salvage used – collection only

 TXA 1g intra-operatively

 24 hours of post-op TXA post-op



Summary

 Good planning = no intervention!

 It was great to have friends

 NHSBT super helpful

 Value their donors

 Advice about emergency transfusion

 Advice regarding role of steroids & Ig

 Offered to council patient

 Role of PBM in maintaining donor pool



Lunch…..



ROUTINE USE OF CELL SALVAGE DURING 
CAESAREAN SECTION: A PRACTICE 

EVALUATION 
DR MOLLY JONES1

ST1 OBSTETRICS AND GYNAECOLOGY  
GREAT WESTERN HOSPITALS NHS FOUNDATION TRUST 

MOLLY.JONES17@NHS.NET

(Dr Charlotte Leeson1, Dr Joshua Odendaal1,2, Dr Falguni Choksey2, Professor Siobhan Quenby1,2)
1Division of Biomedical Sciences, Clinical Sciences Research Laboratories, Warwick Medical School, University of Warwick, Coventry, UK 
2University Hospitals Coventry & Warwickshire, Coventry, UK 



BACKGROUND 

 Haemorrhage is still a leading cause of 
maternal death

 Risks of intra-operative cell salvage 

 Fetal cell alloimmunisation

 AFE 

 PPH score – 60% of patients had no risk 
factors. 

MBRRACE-UK, (2023)
Sullivan IJ and Ralph CJ, (2018) 
Goucher et al., (2015)
Benson, (2017)
Surbek et al, (2020)



BACKGROUND 

 Student Selected service evaluation 

 Tertiary Obstetric Centre 

 Assessed need for additional blood products at time of delivery, 
antibodies at subsequent pregnancy and antenatal and neonatal 
outcomes 

 No adverse outcomes were identified 



IS CELL SALVAGE SAFE? 

Khan et al, (2018)
Liu et al., (2020)
Lei et al., (2022)
Sullivan and ralph, (2019)

 Multiple studies have been performed investigating the 
”safety” of intraoperative cell salvage during LSCS 

 However, very limited data on rates of antibody formation 
and outcomes in subsequent pregnancies  



DEVELOPING OUR PROJECT 

 Expanded the study to a retrospective cohort study over a 4 year 
period 

 Examined rates of isoimmunisation in subsequent pregnancies as well 
as maternal and fetal complications over an 8-year follow up period 



CELL SALVAGE AT UHCW

 UHCW – SORIN XTRA 

 Cell salvage is set up with suction and reservoir for every LSCS performed 
at UHCW 

 Blood processed if hit 1000ml in reservoir 

 No leukocyte depletion filter utilised 

 Rolling cell salvage dataset. 

 EBL, reinfusion volume, hct of reinfused blood and total EBL. 

 Reason for not reinfusion 

 Adverse events 

 One of two centres known to wash cells twice

Sullivan IJ and Ralph CJ, (2018) 



METHODS 
CONTINUED 

• Recorded donor blood use up to 
3/7 of delivery 

• Identified patients who had 
undergone a subsequent 
pregnancy to index cell salvage 
reinfusion up until 01/11/2022 

Parity at index pregnancy Index pregnancy 

Gestation at index delivery 

Category of LSCS 
Indication for LSCS

Date of reinfusion 

EBL in reservoir 

Volume of washed RBC in reinfusion bag

Hct

Total EBL at index delivery 

Was a blood transfusion needed if so how many units?

Pre-delivery Hb 

Post-delivery Hb – if PPH was it repeated and if  Y – value 

Rhesus status Subsequent pregnancy 

Were antibodies present at booking – if Y what ones 

Booking Hb 

Antenatal complications 

Gestation at delivery 

Mechanism of onset of labour

Mode of delivery 

EBL

Repeat cell salvage – if Y what volume was reinfused 

Blood transfusion? 

Pre-delivery Hb 

Post-delivery Hb 

Neonatal outcome 



RESULTS: INDEX PREGNANCY REINFUSION 

6656 LSCS performed 
Dec 2014-Nov 2018 

IOCS routinely set up 
for all cases

6.6% of patients 
received reinfusion of 

salvaged blood at 
index delivery 

Mean EBL in reservoir 
– 1074ml with mean 
reinfusion volume –

397ml 

173,070ml of salvaged 
blood reinfused – 577 
units of PRC – 1.32 

units a patient 

No AFE’s secondary 
to reinfusion were 

identified  



RESULTS: DONOR BLOOD PRODUCTS AT INDEX DELIVERY 
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49 women required additional donor PRC with a total of 172 units 
being transfused over a 4-year period. 
0.3% of the total number of women who had reinfusion required 
additional donor blood cell infusion. (SALVO study – 2.5%)



RESULTS: DONOR BLOOD PRODUCTS AT INDEX DELIVERY  2

 We had no serious unexpected adverse reactions to the donor 
transfusion. 

 Significant difference in total EBL for women who had reinfusion of 
salvaged blood and additional donor blood products and those who had 
reinfusion only 



HOW CAN WE COUNSEL PATIENTS? 



RESULTS: 
CHARACTERISTICS AT 
SUBSEQUENT 
PREGNANCY 

79 women went on to have 
subsequent pregnancies at our 
centre 



RESULTS: CHARACTERISTICS AT SUBSEQUENT PREGNANCY 2

 Seven pregnancies very sadly resulted in miscarriage 
after the booking bloods, none of which had any 
antibodies present 

 All pregnancies were singleton pregnancies except 
one – DCDA twins by EMCS following pre-term 
premature rupture of membranes 

 Mean gestation at delivery was 37+6

 A total of 85% of women underwent a LSCS for 
subsequent delivery 



RESULTS: CHARACTERISTICS AT SUBSEQUENT PREGNANCY 3

One case of fetal cell alloimmunisation identified
 No donor blood products at index delivery (reinfusion of 

salvaged blood only) 

 Initial anti-D antibody titre was 9.2 (moderate risk of 
haemolytic disease) – referred to FMU and no features of 
anaemia 

 Expedited delivery at 36/40 due to increased MCA blood 
flow – LSCS

 No neonatal complications 

 Multiple small bleeds in pregnancy so difficult to determine if 
cell salvage was the sole cause. 



ALLOIMMUNISATION IN THE LITERATURE 

Two other identified cases of fetal cell alloimmunisation

Ralph, Sullivan and Faulds, (2011)
Sullivan and Ralph, (2018)

Anti-S positive
significant placental abruption 
at 33/40 – LSCS. Multiple 
antenatal bleeds.  

Anti-E positive 
unable to determine if this 
was naturally occurring 



ALLOIMMUNISATION IN THE LITERATURE 2

 Study concluded that 83% of cases were due to previous pregnancy and only 3% were due to previous 
transfusion

 Evidence suggests that up to 5% of patients undergoing blood transfusions may develop antibody 
formation  

Delaney et al., (2017)
Koelewijn et al., (2008)
Webb and Delaney, (2018)

Our study comparatively found that IOCS may lead to a lower 
development in antibody formation compared to donor blood 

transfusions



SUGGESTIONS 
FOR THE 
FUTURE 



SUGGESTIONS FOR THE FUTURE 2

We feel that creating a central database, combined with the establishment of routine IOCS 
during LSCS at other hospital trusts would help support and develop understanding of the 

risks of IOCS in obstetrics to subsequent fetal outcome. 

• Cost analysis – SALVO did perform a cost analysis – additional member of staff needed and included PPH in that. 

• Standby cell salvage 

• Vaginal cell salvage

• Where possible isolation of cases of fetal cell isoimmunisation 

• Comparison of patients who had scored for PPH if a risk matrix is used and who needed cell salvage 



SUMMARY/ 
CONCLUSIONS 

 Routine use of IOCS may be 
a viable alternative to donor 
blood transfusion at CS and 
can reduce the need for 
transfusion. 

 In the present study, the risk 
of fetal cell alloimmunization 
in a future pregnancy 
following reinfusion of IOCS 
is one in 436 (0.23%). 



REFERENCES 

 Benson, M.D. (2017) ‘Amniotic fluid embolism mortality rate’, The Journal of Obstetrics and Gynaecology Research, 43(11), pp. 1714–1718. Available at: https://doi.org/10.1111/jog.13445.

 Delaney, M. et al. (2017) ‘Blood Group Antigen Matching Influence on Gestational Outcomes (AMIGO) study’, Transfusion, 57(3), pp. 525–532. Available at: https://doi.org/10.1111/trf.13977.

 Goucher, H. et al. (2015) ‘Cell Salvage in Obstetrics’, Anesthesia and Analgesia, 121(2), pp. 465–468. Available at: https://doi.org/10.1213/ANE.0000000000000786.

 Khan, K.S. et al. (2018) ‘A randomised controlled trial and economic evaluation of intraoperative cell salvage during caesarean section in women at risk of haemorrhage: the SALVO (cell SALVage in 
Obstetrics) trial’, Health Technology Assessment (Winchester, England), 22(2), pp. 1–88. Available at: https://doi.org/10.3310/hta22020.

 Koelewijn, J.M. et al. (2008) ‘Effect of screening for red cell antibodies, other than anti-D, to detect hemolytic disease of the fetus and newborn: a population study in the Netherlands’, Transfusion, 
48(5), pp. 941–952. Available at: https://doi.org/10.1111/j.1537-2995.2007.01625.x.

 Lei, B. et al. (2022) ‘Intraoperative cell salvage as an effective intervention for postpartum hemorrhage-Evidence from a prospective randomized controlled trial’, Frontiers in Immunology, 13, p. 
953334. Available at: https://doi.org/10.3389/fimmu.2022.953334.

 Liu, Y. et al. (2020) ‘Intraoperative cell salvage for obstetrics: a prospective randomized controlled clinical trial’, BMC pregnancy and childbirth, 20(1), p. 452. Available at: 
https://doi.org/10.1186/s12884-020-03138-w.

 MBRRACE-UK (2023) Reports | MBRRACE-UK | NPEU. Available at: https://www.npeu.ox.ac.uk/mbrrace-uk/reports (Accessed: 3 September 2024).

 Ralph, C.J., Sullivan, I. and Faulds, J. (2011) ‘Intraoperative cell salvaged blood as part of a blood conservation strategy in Caesarean section: is fetal red cell contamination important?’, British 
Journal of Anaesthesia, 107(3), pp. 404–408. Available at: https://doi.org/10.1093/bja/aer168.

 Sullivan, I.J. and Ralph, C.J. (2018) ‘Obstetric intra-operative cell salvage and maternal fetal red cell contamination’, Transfusion Medicine (Oxford, England), 28(4), pp. 298–303. Available at: 
https://doi.org/10.1111/tme.12510.

 Sullivan, I.J. and Ralph, C.J. (2019) ‘Obstetric intra-operative cell salvage: a review of an established cell salvage service with 1170 re-infused cases’, Anaesthesia, 74(8), pp. 976–983. Available at: 
https://doi.org/10.1111/anae.14630.

 Surbek, D. et al. (2020) ‘Patient blood management (PBM) in pregnancy and childbirth: literature review and expert opinion’, Archives of Gynecology and Obstetrics, 301(2), pp. 627–641. Available at: 
https://doi.org/10.1007/s00404-019-05374-8.

 Webb, J. and Delaney, M. (2018) ‘Red Blood Cell Alloimmunization in the Pregnant Patient’, Transfusion Medicine Reviews, 32(4), pp. 213–219. Available at: 
https://doi.org/10.1016/j.tmrv.2018.07.002.



ACKNOWLEDGEMENTS AND ETHICS STATEMENT 

Composition of this study would not have been possible without the support of the Blood Transfusion team 
and the performance and informatics service at University Hospital Coventry and Warwickshire 

ETHICS STATEMENT 

 Local research and development approval was obtained from the Biomedical and Scientific Research 
Ethics Committee (BSREC) at The University of Warwick for this service evaluation on September 23, 
2019 (BSREC-CDA-SSC2-2019-09). This was also approved at trust level as a service evaluation and 
updated for further data collection on April 28, 2022 (reference SE0199). 



ANY 
QUESTIONS? 

































Any Other Business/Future Meeting Dates


