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Disclaimer

= | receive honoraria and travel expenses for lecturing
from a number of pharmaceutical companies

* No company dominates over others and there are no large
sums involved



Objectives

* To consider transfusion issues that are specific to
obstetrics and the role of the blood transfusion team
In the care of obstetric patients

= To highlight the importance of multidisciplinary
working and timely communication



Obstetric Transfusion Committee

Objectives

To reduce costs and prevent harm to patients by poor
transfusion practice.



Obstetric Transfusion Committee Agenda

= Patient Blood Management = Operational issues
* Haemoglobin optimisation » use of SafeTx, fridges,
* Prevention of bleeding = wastage

» Bleeding control/ haemostasis

= Red cell alloimmunisation

= Appropriate Transfusion = Problem cases
= Haemoglobin thresholds * Process and ffDNA service
» Proportion of single unit tx
" Consent = Clinical Governance
= Audits
* incidents

= WBITs



Obstetric Transfusion Committee Membership

= Doctors = Scientists
= Haematologist » Blood bank manager
= Obstetrician = Senior BMS
= Obstetric Anaesthetist = Nurses
= Fetal Maternal Medicine = Transfusion nurses
Specialist = Clinical Governance
= Midwives = Transfusion
= Delivery suite = maternity
= Observation area o T
= Assessment area = obstetric lead
= Community MW = transfusion

* Antenatal Screening = Haemonetics staff



Obstetric Transfusion Committee Agenda

= Patient Blood Management
" Haemoglobin optimisation
* Prevention of bleeding
» Bleeding control/ haemostasis

= Appropriate Transfusion
= Haemoglobin thresholds
» Proportion of single unit tx
= Consent

» Operational issues
» use of SafeTx, fridges,
= wastage

= Red cell alloimmunisation
= Problem cases
= Process and ffDNA service

= Clinical Governance
= Audits
= [ncidents
= \WBITs



Management of iron deficiency anaemia in pregnancy
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UK guidelines on the managemant of iron deficiency in
pregnancy
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* Chedk ferritin in patients
with hasmoglobinopachy

Hb < 7 gfdL,
= 3440 nt ar
more than mini Symptoms?

L

= Start 200mg =lemental iron = Trial 100-200mg elemental iron daily, to
daily, to be taken with be taken with orange juice 1h before food
orange juice 1h before food E Prmride:iemlzz;dvice

= Provide dietary advice = Repeat FBC 2 wiesks

Hb ot rising, or compliance
with / intolerant of prescribed iron?
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Iz dietary iron deficiency
cause of anaemia?

= Determine compliance / olerance

* Review MeasUres
- el clerstad " (Y)
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Try alternative preparation Maintain / increase
with lower iron content inon supplements
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Oral iron supplements

Information for Patients

Taking Iron
Supplements




Virtual clinic for ‘refractory’ patients

__ 140+ Change in haemoglobin by therapy

>

-§ 1207 Oral iron therapy:

%, 100~ 4-week: n=36

g e Hb increase: +9.0g/L [95% Cl 5.3-12.6]

§ 80~ e Absolute Hb: 104.5g/L [100.6-108.5]

60 1 | 1
140+

% 120- IV iron therapy:

'_g 4-week: n=26

:t_:,) 100~ eHb increase: +16.8g/L [12.0-20.7]

£ p=0.004

S g0 eAbsolute Hb: 111.8g/L [108.8-114.8]
p=0.007

Pre-appt. 4-week Pre-delivery
(=1 week)
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Obstetric Transfusion Committee Agenda

= Patient Blood Management = Operational issues
* Haemoglobin optimisation » use of SafeTx, fridges,
* Prevention of bleeding = wastage

» Bleeding control/ haemostasis
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= Appropriate Transfusion = Problem cases
= Haemoglobin thresholds * Process and ffDNA service
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Postpartum haemorrhage

* [ncreasing Incidence
= 2004/5 7%
= 2014/15 14.5%

(Health and social care information centre)

» Major Obstetric Haemorrhage
(>2.5L)
= 6:1000

* Death from Haemorrhage
» 0.46:100,000

BRRACE-UK

Mothers and Babies: Reducing Risk through

@ Audits and Confidential Enquiries across the UK

Figure 2.1: Direct and Indirect maternal mortality rates per 100,000 maternities using ICD-MM and

Rate per 100,000 maternities with 85% Confidence Intervals

Previous BK classifiction systems; rolling three year average rates 2003-2014

Direct and indirect maternal death rate
P-value for trend across time = 0.003

Indirect maternal death rate
P-value for trend across time = 0.093
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Major Haemorrhage

Protocol

Major Obstetric Haemorrhage *

—

/ Obstetric Measures \

* Bimanual compression

o Ergometrine 500 mcg IV if
no hypertension

s Syntocinon 10iu IV & 40iu
infusion in 500mls saline

s Check placenta and check
for lacerations

e Carboprost IM 250mcg
Repeat at 15 minutes

e EUA

e Balloon tamponade

s Compression sutures

e Consider uterine artery
ligation or internal iliac
artery ligation

e Consider subtotal/total

\
‘ RESUSCITATE
e rane Call for help 2222 ®
_y State “Major Obstetric Haemorrhage” and
Breathing Location.
Circulation Call Consultant.
\_ Notify Cell Salvage Team

A MOH Definitions

e >1000ml and ongoing
severe bleeding

e 150 mls/min

e Use of emergency Gp O
units

« Haemodynamic instability
or sign of hypoperfusion

e Early signs of coagulopathy

e Other definitions may

apply

4

| J

Blood Samples
FBC and Crossmatch

B Call automatically transferred
to
Blood Transfusion Laboratory

and Porters notified

PT, APTT, fibrinogen
U+E, Ca®*

POCT: ABG, HemoCue, TEG

N7

(

Emergency GpO RhD neg

blood

e Emergency GpO RhD pos
blood if patient known to
be RhD pos

e Group specific blood when
ABO group and RhD known

» Cross matched blood

e ABplasma until Gp known

Tranexamic acid 1g IV and \ X
- —1

Start MHP1 : Red Cells 4 units €,

FFP 4 units
R ider blood ponent use

when TEG results available®
—\}
( Reassess h —

Continuing haemorrhage
Repeat bloods
FBC, PT, APTT, Fibrinogen, U+E, Ca® °
POCT: ABG, HaemoCue, TEG

92

K hysterectomy j

PT—Prothrombin Time
APTT —Activated Partial Thromboplastin Time

EED o Ciaeh Creisnin nks civa

Order Products according to TEG
and/or laboratory results
Otherwise MHP2
e Red Cells 4 units
FFP 4 units

® Treatment targets:

Hb 80-100 g/l
R time <6 min

K time <3 min

a angle >50°

MA >57 mm

Platelets  >75 x 10°/1
PT ratio <15
APTT ratio <1.5
Fibrinogen >2 g/l

ca” >1 mmol/L
pH >7.35 (on ABG)
Monitor for hyperkalaemia

And maintain temp >36 °C

Cryoprecipitate 2 pools
Platelets 1 ATD dose

2

FBC, PT, APTT, fibrinogen, U+E, HemoCue, TEG
to inform further blood component requesting

Repeat bloods:

MHP —Massive Haemorrhage Pack
ATD — Adult Therapeutic Dose
il A i vl B i R i

t Response to TEG results

Rtime 6-8m 2FFP
Rtime >8m 4FFP &
2 Cryo
a angle  <50° 2 Cryo
MA 50-57mm 1 Plts
MA <50mm 2Plts &
2 Cryo

POCT - Point of Care Testing
TEG — Thromboelastography

DrvunrAd 2014




Management of haemostasis

Regular monitoring — labs, POCT

Blood components

Plasma:blood 1:1

maintain platelets >75 x10%/I|
cryoprecipitate / Fibrinogen concentrate
Tranexamic acid




Thromboelastography (TEG)

A rapid, near-patient test of whole blood haemostasis

e T o Torsion wire
£Ex a8

X8 ¥ 8=

S8} SX  Fibrin Polymer

o X »Xar Eg + Platelets

cs 2

'..Eé PTT = Retracti Ly Cup ;

1| = .36 ml whole blood
Heating element, || |  (Clotted)
sensor & controller !

Initiation Strength Stability




Obstetric N
LI AR Bleeding %"o S
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= Prospective study of women = 360 women (5.8%) had a PPH
with PPH of >1000ml defined as 1000ml blood-loss

= ROTEM results compared with " A fibrinogen of <3g/L or A5
laboratory samples <16mm + on-going bleeding is

associated with the need for an

average of 8 units of blood
= Can these predict the need for products.

RBC/FFP transfusion?



Cell Salvage

Saline + Packec
heparin red
or ACDA cells
solution

of— From patient e

Saline
wash

e i
i
Bl

Processor Waste

CUHSK

Re=servnir
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Appropriate transfusion practice

Obstetrics RBC order from 1st of June to 31st of August broken down by HB
categaories

| _

=70 W 70-80 [=80-90 W =90 U Unknown




Appropriate transfusion practice

\F\‘ Every ONE matters

Obstetrics RBC order from 1st of June to 31st of August broken down by HB
categaories

Transfuse One Unit

Re-assess the patient
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Appropriate transfyfaa practice

ery ONE matters

Obstetrics RBC order from 1st of June to 31st of Augustbry

categories Transfuse One Unit

Re-assess the patient

|

Don’t increase the RISKS
if
NO BENEFIT

<70 W 70-80
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Neonatal blood wastage

* Changing issue and
reservation policy

Wastage of Red Cells vs. Total Issued (%)

» Wastage reduced from . estee
55% t0 8% in 12 months  » /ﬁ\
* Previous wastage ~ 60 REAWN
units (£3k) per month ) 1/ /AN
» Donor exposure did not : A o
increase ¢ \V/ \\,4,/\\
. =
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Total blood wastage

Total blood products wast nth
Total products Total products a pr wastage by mo

Month % allocated wasted % 12.0%
Mar-16 11.59% 2803 325 L prOdUCts waSted ] 11.5%
Apr16  1043% 2732 285 \ Wastage of Red Cells vs. Total Issued (%) |
May-16 7.62% 2717 207 i )
Jun-16 10.03% 2552 256 ] 10.5%
Juk16 9.71% 2625 255 a T 10.0%
Aug-16 7.17% 2551 183 1 95%
Sep-16 9.21% 2660 245 A 1 9.0%
Oct-16 7.39% 2583 191 \ Ir": g 5%
Nov-16 6.55% 2473 162 \ N 1™
Dec-16 7.59% 2794 212 T 8.0%
Jan-17 6.13% 2366 145 \ I \ 1 7.5%
Feb-17 5.97% 2345 140 \ f\ I \ / \ 1 70%
Mar-17 6.31% 2775 175 V \ I \ I ‘ ]
Apr-17 8.28% 2451 203 \ / \ / J i 6.5%
May-17 7.39% 2477 183 — N \ I T 6.0%
Jun-17 7.11% 2491 177 + 5.5%
Juk17 6.09% 2432 148 V 1 g%
Aug-17 5.95% 2587 154 ]
Sep-17 6.24% 2259 141 ] 4.5%
Oct-17 7.51% 2329 175 -t ] 4.0%
Nov-17  6.52% 2516 T AR A A SR SR I RS 4

Dec-17 4.89% 2350 115 ¥ O R O R R R R

Jan-18 6.19% 2553 158

Feb-18 8.73% 1992 174

Mar-18 8.81% 2191 193



Sheet1

		Blood wastage by month 2016

		Month		%		Total products allocated		Total products wasted

		Jan-15		12.2		2928		358

		Feb-15		12.1		2440		295

		Mar-15		11.6		3043		352

		Apr-15		13.6		2955		403

		May-15		14.2		2770		394

		Jun-15		9.9		2982		294

		Jul-15		9.6		3017		291

		Aug-15		12.4		3036		376

		Sep-15		10.2		2817		288

		Oct-15		10.7		2976		317

		Nov-15		11.3		2773		313

		Dec-15		10.3		3106		321

		Jan-16		10.4		2957		308

		Feb-16		13.7		2611		359

		Mar-16		11.6		2803		325

		Apr-16		10.4		2732		285

		May-16		7.6		2717		207

		Jun-16		10.0		2552		256

		Jul-16		9.7		2625		255

		Aug-16		7.2		2551		183

		Sep-16		9.2		2660		245

		Oct-16		7.4		2583		191

		Nov-16		6.6		2473		162

		Dec-16		7.6		2794		212

		Comments

		June 16 reflects an increase in very short dated A+ from NHSBT and a reduction in Kel- units.

		September includes 20 wasted units due to Hems & abnormally high temperatures.
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Sheet3

		Month		%		Total products allocated		Total products wasted				Total blood products wastage by month

		Mar-16		11.59%		2803		325

		Apr-16		10.43%		2732		285

		May-16		7.62%		2717		207

		Jun-16		10.03%		2552		256

		Jul-16		9.71%		2625		255

		Aug-16		7.17%		2551		183

		Sep-16		9.21%		2660		245

		Oct-16		7.39%		2583		191

		Nov-16		6.55%		2473		162

		Dec-16		7.59%		2794		212

		Jan-17		6.13%		2366		145

		Feb-17		5.97%		2345		140

		Mar-17		6.31%		2775		175

		Apr-17		8.28%		2451		203

		May-17		7.39%		2477		183

		Jun-17		7.11%		2491		177

		Jul-17		6.09%		2432		148

		Aug-17		5.95%		2587		154

		Sep-17		6.24%		2259		141

		Oct-17		7.51%		2329		175

		Nov-17		6.52%		2516		164

		Dec-17		4.89%		2350		115

		Jan-18		6.19%		2553		158

		Feb-18		8.73%		1992		174

		Mar-18		8.81%		2191		193
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Red cell alloimmunisation

Clinically significant red cell antibodies

affects approx. 1% of pregnancies
May cause haemolytic disease for the fetus and neonate

and could impact on blood availability during peripartum

haemorrhage



Royal College of
Obstetricians &
Gynaecologists

The Management of Women with Red

Cell Antibodies during Pregnancy

Green-top Guideline No. 65
May 2014

Anti-D, -c and -K are the three main antibodies that have been reported to cause severe anaemia, jaundice or death in the fetus or neonate.
Many other antibodies (%) can cause anaemia or jaundice predominantly in the neonatal period but there have also been occasional case
reports of the fetus being severely affected.

The antibodies listed in the table above are the most common, clinically significant antibodies. Other rarer
antibodies can cause HDFN and haemolytic transfusion reactions occasionally. For further advice, discussion
with the transfusion laboratory and/or consultant haematologist would be beneficial.

Appendix I: Red cell antibodies showing published clinical significance

Antibody HOFM Haemolytic transfusion reaction
1] Severe in fetus and neonate Severse
C Severe in fetus and neonate Severe
K Severe in fetus and neonate Severe
c+E Severe in fetus and neonate* Severe
E Yes in nepnate* ™ Yes

C Yes in neonate* Yes

e Yes in neonate Yes
Ce Yes in neonate Yes
Fy* Yes in neonate™ Yes
Fy" Yes in neonate Yes
Fy* MNo Yes

Ik Yes in neonate* Yes
[ Mo Yes

5 Yes in neonate Yes

5 Yes in neonate Yes

] Yes in neonate* Yes

(0] Yes (occasionally* Yes (if active at 37°C)
M Mild (1 case) Yes

H (Bombay) ¥es in neonate® ¥es

G ¥es in neonate Yes

k ¥es in neonate*s Yes
Kp* ¥es (in neanate occasionally) Mo

[ Yes (in neonate occasionally) Mo

Vel Mo Yes




Antepartum survelillance

The majority will not require input from Fetal Medicine

Antibody level should be regularly sent and reviewed with robust
governance mechanisms

Fetal Medicine management if there is risk of fetal disease:
* Previous HDFN
* Anti D >4 IU/ml
 Antic > 7.5 IU/ml
* Any Kell titre
 Other significant antibody > 1 in 32
« Multiple antibodies (c and E)



Red cell antibody detected...

y

Level of
‘ surveillance
|s the fetus
susceptible?
How bad? - Fetal genotype
* Previous history
« Antibody type

» Antibody level



First pregnancy or POHx
of HDFN

Fetus
NOT at
risk

Identify Ab
specificity & quantity

POHx of HDFN
Commence testing to determine
risk to this fetus

Risk of HDFN moderate or high?

Continue Ab testing

Monthly until 28/40 then 2weekly

Father
antigen NEGATIVE

Paternal phenotype

Fetus antigen
NEGATIVE

Paternal testing
not possible

Father
antigen POSITIVE

Heterozygous

Homozygous

Free fetal DNA testing

Fetus antigen positive

Testing not possible

MCA Doppler from 18 weeks & repeat regularly (at least fortnightly)

Continue Ab testing




cff DNA for fetal genotyping
= Centrally provided by Bristol NBS

» Available for D, C, c, E, e antigens from 16 weeks;
and for Kell at around 20 weeks

» Excellent negative predictive value (therefore, Fetal Medicine
surveillance not necessary when fetus not susceptible)

» Bypasses the pitfalls of uncertain paternity



Antigen positive fetus and high risk of HDFN

!

MCA Doppler from 18 weeks
& repeat regularly (at least fortnightly)
Continue Ab testing

/\

MCA < 1.5MoM: anaemia unlikely: MCA > 1.5MoM: at risk of mod-severe anaemia
Deliver by 37/40 & inform NNU Refer to FMU: assess and ?IUT

Timing of delivery- 36-37/40 depending on IUT

[~ From Mari, et al NEJM 2000;342:9.14,
L A - modarate to severe anemia

1.5MOM
B - mild anemia A_,/

" C-noanemia /
I B
8 1.20M0M

2

&
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MCA peak velocity
B
L=]

Lad
=}

"
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(5]
[=]

oy OB K OB B
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Gestational Age (wks)
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Anti D prophylaxis @

Has markedly reduced (but not eliminated) disease due to D antibody

Given at 28 weeks and delivery; but inadequate cover or “other”
sensitising events can still cause HDFN in future pregnancy

Potential for excessive use in women with recurrent antepartum bleeds

https://www.nice.org.uk/guidance/dg25/informationforpublic
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Table 1. Incident types and initial mistakes 1998-2011

Errors in Analysis e Number of reports

Cases Initial mistake made by:

Murse/ Laboratory Doctor

midwife
. . . . . . . Omission or late 609 526 61 22
Errors in anti-D immunoglobulin administration:  .iministration of
retrospective analysis of 15 years of reports to L)
. . T Anti-D g given to 280 153 118 9
the UK confidential haemovigilance scheme RhD-positive mother
ab b b . Anti-D Ig given to 108 B4 A4 ]
PHB Bolton-Maggs,™" T Davies,” D Poles,” H Cohen mather with immune
* University of Manchester, Manchester, UK b serious Hazards of Transfusion (SHOT) Office, Manchester Blood Centre, Manchester, UK anti-D
“ Department of Haematology, University College London Hospitals WHS Foundation Trust and University College London, London, UK
Correspondence: Dr P Bolton-Maggs, SHOT Office, Manchester Blood Centre, Plymouth Grove, Manchester M13 9LL, UK. Aniti=-D |g 'gi'i'F_"I'l to &1 14 47 0
Email paula bolton-maggs@manchester.ac.uk mather of RhD-
Accepted 4 January 2013, Published Online 13 March 2013, negative infant
Anti-D lg given to 49 a7 0 2
Wrong patient
Wrong dose of anti-D 54 16 36 2
Ig given
Anti-D Ig handling and 50 22 26 .
storage errors
Total 121 B4 332 Er)

(100%) {69.5%) (27.5%) (3.0%)




Oxford University Hospitals

NHS Foundation Trust

Maternal Screening Programme for Fetal RhD Status

Cepartment of Laboratory Haematolomy . . . - FRMS1971

5 : Oxford University Hospitals I; E:Ei Click on Sigt

" HES }fj 'v:anE'n Trust S Request for cell free e -NS
e Blood and Trai.cp.ciic fetal DNA (cHfDNA) Screen 2/ood and Transplant

Switchboard 0300 304 7777 RhD Fetal Genotyping Service

M oth e r's b I ood test to ch ec k This form Is only to be used for RhD negative pregnant women.

Please DO NOT USE this form for samples from women who have anti-D
r antibodies. For those cases, please speak to the Fetal Maternal Unit first
her unborn baby’s blood group Gz different form and sampie volume are required).
At least three points of matching identification must be used on form and
sample tubes

Mother's Details:

NHS No. or* Hospital No.
*{if MHS Mo is not known). Please ensure that the numbers are the same on this form and the sample tube
i.2. NHS No. on both form and sample and/or Hospital No. on both form and sample

Sur

e
First name
Address ..

Dear

¥our blood group has beer identified 2z Rhesus D negative (ARD neg] 17 your Daby is RhD positive.
thene iz @ smaill chanoe that you form antibodies that may ause ansemiz in your Daby. We are abie to

e o et - - DOB EDD from scan*
prevent this with anti-D injections given =t 28 weeks and after desivery.

*If scan has not been dene, then one should be arranged before tzking sample

At the moment all RhD nagative women ane offersd these injactions, but you mey not nesd them if your Please provide 6ml EDTA blood sample from the mother

baby is siso RND negative. We are now sbie to iden: e RND type of the baby from your biood

i Date of Name of person
F sample taken ‘taking sample
If o wiould like to fake this apporiunity bo find cut the RhD fype of your baby, plesse taks this lefter Hospital and Requester Details:
and ferm to your midwite or G (ROt BN option if this is out of Oxford Cownty] o o the phlebotomist st Full Hospital Hospital
the Jonn Radclifte Womens Hospital [2vailabiz to all} or when you sttend your 20 wesk scan =t the John Trust Name NHS Code®

Rmdciere *0DS code (Farmerly NACS code)

Vours sinzersly Midwife code Practice code..

sender's name and address For Hospital Laboratory use

"
}E‘f.—_,—d

Dr Sue Favord Dr Brencs Kelly

ConzuRant Heemstologist Canzultsnt Chstericisn Telephone:

Transfusion Medicine and Sbsteiric Hoemetoiogy Fetal Medicine Unit Email: Date received
[ SEND SAMPLE WITH THIS FORM TO THE [ "uiceT oo

PATHOLOGY LABORATORY
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What are we doing well?

= Culture of multi-disciplinary working
= |dentifying women at risk

* Prompt access to blood products

* Emergency drills on delivery suites
» Collecting and analyzing data

= Reflecting and learning lessons



Questions?



http://www.datebytype.com/
http://www.datebytype.com/
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