Anti-K Mediated HDFN

The Role of the Transfusion Medicine Service in IUT
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Objectives

Monitoring for a obstetric patient with Anti-K Uitrasound probe -

Umbiical cord

Role of the Transfusion Medicine Service in an IUT
¢ Requirements for and preparation of RBC

Ways to treat/prevent HDFN due to Anti-K




Background

36 y/o female with known Anti-K referred to MSH

2021: Anti-K titre was 1:64
— Patient was not pregnant at the time but titre was requested & done

2023: Patient is now pregnhant
—>Gravida: 4 Para: 1
—>Partner is K antigen positive
—>Positive antibody screen
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Anti-K: Mechanism of Action

Antigens of the Kell blood group system are
highly immunogenic, and Kell antibodies can
cause severe HDFN

Kell Antibodies

\ apoptotic aetiology.
j Kell Antibodies attach to
- fetal progenetor cell

- . = a—— @@ C]
Maternal Anti-K targets Kell antigens o "““‘\ @ )
‘f F
expressed on the surface of | |
1.Mature fetal RBCs v
2.RBC precursors*** o s b
- Distortion of
Earlyﬁthrold c:lo o
Promotes the immune destruction of both progenitor cell
types of K+ RBCs — & = a
Hemolysis ‘.*’ " G Severe fetal
: A0y e __, anaemia and
Suppresses fetal RBC production P o ‘ hydrops

Potential for severe fetal anemia

https://www.researchsquare.com/article/rs-1904178/v1

Close surveillance is required, especially if previous affected pregnancies
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Titration of Anti-K

(Y

Serial dilutions of N N
patient plasma
- - - L e ./
feat 12 1:4 1:8 1:16 1:256
plasma
Antigen positive RBC
(K+k+)
Neat 1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:1024
RESULT 4+ 4+ 3+ 3+ 2+ 2+ 1+ 1+ 0 0 0

One month later: titre was still 1/128

One month later: titre increased to 1/256

**2 weeks later: IUT was requested**

Estimate of
strength/concentration
of antibodies

SIAT
Tube technique

Titre is
reciprocal of
highest dilution
reacting at 1+
macroscopically



MCA-PSV in detection of Fetal Anemia

The correlation between Anti-K titre and
severity of anemia is unclear

17 fps
Fetal middle cerebral artery peak r
systolic velocity (MCA-PSV) is an
additional diagnostic tool used to detect

fetal anemia & indicate need for IUT

In fetuses with anemia, the velocity of
bloodflow through this artery appears
to increase because of decreased blood
viscosity and increased cardiac output

T | g
rn,l..lill ul,lL.' -h:.li

1) velocity = T risk of fetal anemia

Non-invasive and has been shown to
have high sensitivity and accuracy for
prediction of severe fetal anemia

https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.17555



Requirements for Blood

O Rh Negative

C-, E-, K- (and antigen negative for any
additional clinically significant antibodies
detected in mother’s plasma)

Fresh (less than 7 days old)

Units are crossmatched

- GEI (MTS) https://health.clevelandclinic.org/universal-blood-donor-type/
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NacCl

Preparation of RBC

centrifuge

wash

Add ~ 250 mL 0.9%
NaCl (saline) to wash
unit and attach
aliquot bag (for
waste)

Spin unit in
refrigerated
centrifuge:
4000 rpm for
10 minutes @
4°C

—— Plasma
Xpressor

waste NacCl | |
irradiate Z
Separate Measure Hct & calculate ﬁ
supernatatnt volume of saline required to g:{fﬁ
(waste) from reduce Hct to 75% +5%; add '”_‘_“"“':Tm
RBC using saline & repeat Hct to ensure | L Ly e
plasma itisin the required range : 'f
expressor

https://veteriankey.com/blood-component-processing-and-storage/



Intrauterine Transfusion (IUT)

Can also be referred to as Percutaneous Umbilical Blood
Sampling (PUBS)

A needle is inserted into either the placental cord insertion or
the intrahepatic vein (~70% ) to obtain a fetal blood sample

This procedure allows direct measurement of fetal hemoglobin,
which provides insight into the presence/severity of fetal
hemolytic disease

If fetal anemia is detected during the sampling procedure, the
Perinatologist will likely perform intrauterine transfusion (IUT)
concurrently

The fetus may not require transfusion if the haemoglobin is
found to be acceptable, in which case the procedure is stopped

Ultrasound P

\ transducer /




During IUT

The team performing the IUT consists of:
= Perinatologist
= Nurses
= Respiratory Therapist/Anesthesia Assistant
= MLT

The perinatologist inserts the needle into the patient’s
abdomen and using ultrasound guidance, finds the
appropriate sampling site

Syringes containing fetal blood are handed to the MLT for
processing

MLT will determine the hemoglobin using the HemoCue®
photometer and immediately give the perinatologist a
verbal result



The HemoCue® Hemoglobin analyzer

Point of care system that provides a rapid method of measuring the hemoglobin concentration

Consists of disposable microcuvettes containing reagent in dry form and a single purpose photometer where the

reading of Hgb concentration takes place

Microcuvette is used for measuring the sample, and as a reaction vessel
,eHgb

"l ]
2°s

Sodium deoxycholate Sodium nitrite

sodium azide

y methemoglobin !

Hemoglobin concentration in blood is determined by measuring azidemethemoglobin

> azidemethemoglobin




Nicolaides Graph
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From CBC of
donor RBC
unit

\ Patient:

Donor Unit Hgb=
Fetal/Placental Blood Vol=

From
Nicolaides
Graph

“Pre-Tx'n Fetal Hgb

Fetal IVT Volumes

sion Service, Pathology and laboratory Medicine
JMount Sinai Hospital, Toronto, ON

Fetal IVT Volumes (ml )
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Target Hgb - Fetal Hgb x Fetal-placental blood volume =volume of RBC to transfuse

Donor Hgb - Target Hgb

(FPBF)

Hgb target is set by
Perinatologist

MLT will use Pre-Tx Hgb
to determine the blood
volume required to
raise Hgb to the target

IVT chart for quick
reference (based on
formula)

Report the result
verbally to the
Perinatologist



Back to the IUT...

Once the target volume has been transfused,
the Perinatalogist may perform post-
transfusion sampling to ensure the
hemoglobin value is satisfactory

blood
transfusion

through the
s ultrasound srri\biilical
If not, additional volumes of RBCs are transducer e
transfused until the target is reached —

- umbilical cord

fetus pubic bone

uterus i

cervix

spine



IUT #1

Sample # Hgb (g/L) Pre/Post Tx

a 1 20 Pre Tx

Target Hgb was 100 g/L 7 20 Pre Tx
Volume required to be ’ 3 55 Post Tx 20 mL
: transfusei;/vzg (;sILcuIated to - 4 56 Post Tx 20 mL
- _ J 5 98 Post Tx 40 mL
6 97 Post Tx 40 mL

After PUBS :

*A volume of the sample from the syringe is sent to Hematology for a full fetal CBC

eSamples may also be sent for Chemistry and other tests (Cytogenetics, Microbiology) as requested by the
physician

eSample left in the syringe (pre-transfusion) is saved for testing in Blood Bank




Blood Bank Testing

ABO and Rh ° | DIRECT ANTIGLOBULIN TEST

>0 Positive "ﬁ‘ : Bright pink fetal cell
DAT

- - ' v"ﬁ ,:-..‘f'.-c -:"-.Y
» Positive ™

- e | 7%

Betke-Kleih )-:r.-l‘-'..
elke-Rieihauer [Fetal Hemoglobin alkali denaturation ‘ l{ H'— -f }h
» 100% fetal cells |
9 P S0 CF N
Alkaline Denaturation
» Fetal '
Hemoglobin F (Hb-F; fetal hemoglobin) _. Fetal Hb ' Adult Hb
is more resistant to denaturation by Pink color Yellow-brown color
alkaline solutions than other types of ' isbpedianet '

he moglo bin https://labpedia.net/fetal-hemoglobin-hb-f-alkali-resistant-hemoglobin/



Subsequent |UTs

WEELS Starting Hgb Volume Final Hgb | Drop in Hgb
Gestation (g/L) Transfused(mL) (g/L) (g/L)

IUT #2 27 62 100 141 5
IUT #3 28 + 6 days 127 70 157 14
IUT #4 31 + 5 days 81 110 158 76

IUT #5 35+ 1 days 114 120 155 44



Neonatal Testing

Baby was born at 37 weeks +2 days

Cord blood sample was received for testing
ABO/Rh- O Positive

Acid
elution
i o'e 5 .
Flasma
X -( N — ‘f'y,r
e Y
Packed red
Blead sells Eluate Reagent Panel Red Calls
AnthOdy screen: DAT Antibody dissociates leaving Tha eluate is tested against EI t A t K f t
- ey g i s R M R uate: Anti-K SpecITIiCIty
d d red Blocd calls, danor reagentredbloodcells
pOSItlve pOSItlve a.:::-:-:.‘::n::llpnd'l N [wi1hknms-.-nan:igeﬂ]m
(due tO Maternal Anti'K) iﬁ;ren.auntkmwn“lhe determine antibody spedficity.

K antigen phenotype:
positive

https://en.wikipedia.org/wiki/Antibody_elution



Neonatal Outcomes

Hemoglobin at birth was 180 g/L

No neonatal transfusions were done gf
)

Discharged after 5 days- Hgb was 163 g/L E\Q@

Came into postnatal unit approximately 1 month after discharge- Hgb was 167 g/L
and no other abnormal findings in bloodwork
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Summary

Early erythroid progenitor cell \
partial
Phagocytosis

The mechanism of fetal anemia in Anti-K mediated HDFN is somewhat
unigue in that anti-K antibodies cause suppression of fetal erythropoiesis

Monitoring is crucial by a specialized centre once an Anti-K antibody is detected @
» Titration of Anti-K at regular intervals by Mount Sinai Hospital »
o . J
0 Closer/more frequent monitoring when titre reaches 1/32 j}Q& =
» Doppler MCA-PSV ”’\j\\é
o Intervention (IUT) triggered when velocity reaches specified | oo

Intraumbiiicat — N\ M Umbilical cord

level, suggesting severe fetal anemia s

Monitoring of neonates who receive IUT for at least one month after discharges
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