


CASO CLINICO

* Femmina M.J. 23 anni

« PARA 0000

 Non eseguiti accertamenti in gravidanza
« 32 sg come UM.




Ricovero
 EE: Hb 103 g/I, indici di fx epatica e renale nella
horma, Sali biliari neg
« Assetto emoglobinico: Delta Talassemia

« Sierologia: HBsAg neg, HCV neg, Lue neg, Rubeo
immune, Toxo immune, CMV pregresso, HSV 1-2




Ricovero

 Ecografia ostetrica (32+3 sg): DBP 87 mm (36+1sg), CC 322,3
(36+3sg), CA 293 mm (33+3 sg), FL 69,1 mm (35+4 sg).

* Biometria fetale al 92° (?)

* Emodinamica fetale nella norma




Ricovero dopo 3 gg

* Parvovirus B19 DNA: non rilevabile

 TCT ripetuto a 3 gg: positivo titolo 1:256 . Ac
irregolari incompleti a specificita anti D

* Ecografia ostetrica:




Ricovero dopo 10 gg

« TCT ripetuto a 7 e 10 gg: invariato (positivo titolo 1:256 . Ac
irregolari incompleti a specificita anti D)

 Ecografia ostetrica:
emodinamica fetale nella norma

PS MCA medio 62,9 cm/sec Hb fetale calcolata 10,15 g/dL (lieve
anemia)




« TCT : positivo titolo 1:512. Ac irregolari incompleti a
specificita anti D

* Ecografia ostetrica:
emodinamica fetale nella norma
PS MCA medio 62,9 cm/sec Hb fetale calcolata 10,15




| TAGLIO CESAREO|

* Nascita di Femmina 2910 gr, Hb nella norma

e Gruppo da sangue funicolare: A Rh Pos (si segnala
presenza di anticorpi anti D)




Isoimmunizzazione materno-fetale
Anti Rh (D)

« Assenza dell’ antigene Rh (D) sui GR
 Varianti :
il gene & presente ma non viene tradotto/espresso o espresso in modo

parziale (weak Du)
Queste pazienti possono risultare positive o negative ai reagenti per RH e
sono comunque potenzialmente a rischio di sviluppare anticorpi antiD.

A partire da 30 gg di gestazione

Ag Rh(D) viene espresso sui GR
fetali.




Isoimmunizzazione materno-fetale
Non Anti Rh (D)

* Antigene Kell
> 10% dei casi di anemia fetale severa
> 2 meccanismi d'azione: 1. emolisi cellulo-mediata
2. inibizione dell'eritropoiesi

« Antigene Duff




Isoimmunizzazione materno-fetale
Non Anti Rh (D)

P System: antigeni P1 e P2
4 Solitamente sono IgM che non attraversano la placenta
4 Se madre ¢ fenotipo p puo produrre anti P1 : severa anemia

* Lewis : antigeni Le (a), Le (b)




Table 1. Atypical Antibodies and Their Relationship to Fetal Hemalytic Disease

Blood Group Antigens Related to
System Hemelytic Hsease Hemobytic Disease Severity Froposed Management
Lewes, "
| . . . o o
. ; T it s Anticorpi atipici e
k 2115 Foutne chatetnc care . . o g
o i Sovin st cre relazione con Anemia emolitica fetale
K Mild Routine ochstetric care
Kpt Mild Routine ochstetric care
[ Mlikd Ronitine chstetric care
[ F Ecuti sietric care
Rh {nere00 £ Pl to severet Fetal sssessment
C seyersh Eetal T
C Wik o sevene Fetal assexsment
Dty R Mild to several Fetal assessment
R i Routine chstetric care
By Miid Routine chatetric care
Kidd K Mild to sevem Fetal asessment
K Kild Routineg chetetric care
[ K Boutine chateiric care
W5 M Mild to severe Fetal amessment
M T Seriechy i CArE
5 Ml ta severe Fetal maewsment
H Ml to severs efal
u Mild b severe Fetal msessment
Mi Muoderate Fetal assessment
MEds ME* Mnderate Fetal asessment
ar Mild Routine ohstetric care
Mur Miid Routine chatetnic care
Hl Miid Routine chatetric care

Privabe antigens

Becher

Mild
Mlild
Miid

Mild to severe
Mild to sever

ild
Wil to severe

Kdild
Mild
Kikd
Kdild

Rowtine chstetric care

Routine ohstetric care
Routine chatetnic care

Fetal asessment
Fetal msessment

Boutine chatetric care
Fetal msesment

Public anbigers e Mnderate to savere Fetal assessment
e Mild Routine chstetric care
Lan Mliid Routine chatetnc care
En? Muderate Fetal assessment
Ge Mild Routing chutetnic care
¥ Mild Boutine chatetric care
et Severe Fetal msewsment

Routine chstetric care
Rowtine ochstetric care
Routine chstetric care
Rowtine chstetric care

WL, TO8, MO, 2, AUGLST 2006
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EZIOLOGIA

1. Emorragia transplacentare feto-materna durante ogni gravidanza

% Aborto

+IVG

% Gravidanza ectopica

+ Procedure invasive intrauterine (amniocentesi, villocentesi)

+« MEU

% Trauma addominale

%« Gravidanze non clinicamente riconosciute (compresi vanishing twins)

Volume di sangue fetale capace di



PATOGENESI
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Haemolytic disease of the fetus and newborn

2 2015 Intemational Society of Blood Trandusion
Vor Sanguimis (2015) 109, 99=-113




Diagnosi

* TCT positivo: tipizzazione e titolo
* Test positivo = feto a rischio NON feto che sta sviluppando anemia.

ANEMTIA —* Tipo e Concentrazione Anticorpale

Altri fattori:
- Sottoclassi e glicosilazione degli anticorpi materni
- IgG 1 attraversano placenta nelle prime sqg: alta morbidita prenatale




Anemia fetale severa
IDROPE FETALE

Table 1 Ultrasound findings in a progressive order predicting and
demonstrating fetal anemia.

Liver/spleen dilatation
Omphalic vein dilatation
Increased placental thickness
Hydramnios

Ascites

Hydrothorax
Penicardial fluad
Generalized hydrops (letal ascites)

72 Papantoniou et al., Therapeutic management of fetal anemia




Management

1. Determinazione gruppo e TCI materno seriato ad ogni gravidanza
Donna con anamnesi di pregressa isoimmunizzazione fetale non indicato
TCT seriato

Titolo critico fra 1:8 e 1:32

Se titolo iniziale ¢ < 1:8 controllo ogni 4 sg

of more than one dilution 1s significant. A critical titer 15
that titer associated with a sigmificant nsk for severe
erythroblastoss fetalis and hydrops, and 1n most centers
this 1s between 1:8 and 1:32. If the initial antibody titer 1s
|:8 or less, the patient may be monitored with tter
assessment every 4 weeks. For patients with alloimmu-
nization involving antigens other than D, simular titer lev-
els should be used to guide care except in Kell-sensitized
patients because Kell antibodies do not correlate with
fetal status (19).
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Determination of Paternal Genotype

The initial management of a pregnancy involving an
alloimmunized patient is determination of the paternal
ervthrocyte antigen status, If the father is negative for the
erythrocyte antigen in question (and it 1s certain that he is
the father of the fetus), further assessment and intervep-
tion are unnecessary. In cases of Rh-D alloimmunizatio.,
in which the father 1s Rh positive, the probability that he

Determinazione del gruppo sanguigno paterno
se padre negativo: nessuna indagine

se padre positivo:

Management

antibody with the corresponding antigen. I the father 1s
homozygous for the D antigen, all his children will be Rh
positive; 1f he 1s heterozygous, there 15 a 50% likelihood
that each pregnancy will have an Rh-negative fetus that 1s
not at risk of anemia. Given that the genes coding for the
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Eterozigosi =50% di possibilita che il feto sia a
rischio

Omozigosi = 100% di possibilita che il feto siaa

rischio




Colme ot oA o Ma nage ment

| RHD-negative result | | RHD-paositive result |
| Sex determination | | Walid result |
I Y
v v }_T The decoding of the human genome showed that the respon-
Fema'j: s [[ Male fotus sible loci for the determination of Rh are on chromosome 1
More than 6 of 92 (OMIM 111680) [57]. This knowledge allowed us to modu-
NPs differ between . .
mother and fetus late modern management of the Rh-affected pregnancies with
i No [ Yes the determination of fetal RhD genotype with the use of cell-
Inconclusive result | free fetal DNA and the follow-up of antigen-positive fetuses
py— v [33, 60, 77]. The latter is successfully carried out with the
onsider repeat

sample in 4-6 weeks

herapeutic management of fetal anemia: review of standard

Fig. 1. Algorithm for determining the results of cell-free fetal practice and alternative treatment options

DNA testing to determine the fetal RHD status. SNP, single-
nucleotide polymorphism.

J. Perinat. Med. 41 (2013} 71-82 -

Moise. Red Cell Alloimmunization in Pregnancy. Obstet Gynecol
2012,

« Determinazione dell'antigene fetale

O Amniocentesi (PCR sensibilita 98,7% e specificita
100%)

Q Villocentesi (non consigliata: possibile emorragia
feto materna e isoimmunizzzazione)

Q0 DNA fetale (a partire dal IT trimestre specificita

99%)




Arteria Cerebrale Media

Before 2000, techniques to detect fetal anemia were
either invasive (cordocentesis, amniocentesis), unre-
liable (antibody assays level in maternal blood, fetal
cardiac rhythm), or late (sinusoidal fetal cardiac rhythm,
signs of hydrops on ultrasound examination). Mari and
coworkers demonstrated in 2000°° that moderate to
severe anemia can be detected noninvasively by Doppler
TTAaSonopTapiy IO an Increase 11 e peak velocity o
systolic blood flow in the middle cerebral artery (MCA-
PSV) to more than 1.5 multiples of the mean (MoM) in

fedian
e = 50 Multiples of the median

Peak Velocity in the
Middle Cerebral Artery (cm/sec)

% 18 20 22 24 26 28 30 32

Gestational Age (weeks)

fetuses at risk of maternal RBC alloimmunization. Other
studies™™ over the past decade have confirmed these
results: there is a strong correlation between the Doppler
measurement of MCA-PSV and fetal anemia: R* = 0.55 in
the study by Mari and colleagues® and 0.654 in the one by
Carbonne and colleagues® (p < 0.001). The threshold for
intervention in Mari's study was 1.5 MoM.

Cerebral Doppler velocimetry to predict fetal anemia after more
than three intravenouwus fetal exchange transfusions

2968 THANSFUSION Volume 54, November 2014




Arteria Cerebrale Media

. ) . . . pared with non-hydropic fetuses [81]. Hydrops is character-
D e e oy s tagtorayne &1 12 ined by gencrlized skin edema and fuid colection in more
Sensibilita 100%  falsi pOSi'I’iVi 12% than one area, such as pericardial, pleural, or ascitic effusions.
Alto tasso di fGIS’i positivi dopo 34-35 sg It develops when the Hgb deficit is >6 SD below the mean

: . : or gestational age (i.e., Het 15%, 5 g/dL) [55], wherea:
Procedura per'oesper"r.l (angolo di insonazjone non | for gestational age (i.e., Het 15%, Hgb 5 g/dL) [55], whereas
superiore a 30°, feto in stato quiescente)

A partire da 16-18 sg, ogni 1-2 sg

TaABLE 1. RErERENCE RANGES FOR FETAL
HemoGLopin CONCENTRATIONS AS A FuNcTION
OF GESTATIONAL AGE.*

Week oF
GESTATION MuLtPLES oF THE MEDIAN
1.00
l1.1a {MEDLAN] 0.84 0.65 0.55
grams per deciliter
= 18 12.3 10.6 8.9 6.9 5.8
s "E 20 12.9 11.1 9.3 7.2 6.1
§ = 22 13.4 1l.6 9.7 7.5 0.4
._E % 24 13.9 12.0 10.1 7.8 6.6
_; s — ‘s 26 14.3 12.3 10.3 3.0 6.8
g 2 _ E 28 14.6 12.6 10.6 3.2 6.9
% 6 Severe anemia g 30 14.8 12.8 10.8 8.3 7.1
3 § 32 15.2 13.1 10.9 8.5 7.2
L 34 15.4 13.3 11.2 3.6 7.3
3 30 15.6 13.5 11.3 8.7 74
z 38 15.8 13.6 11.4 8.9 7.5
; 40 16.0 13.8 1.6 9.0 7.6

*The hemoglobin values at 0,65 and 0.55 multiples of the
median (cutoff points for mild and moderate anemia, respec-
tively ) are also shown. The values at 1.16 and 0.84 multiples
of the median correspond to the 95th and 5th percentiles,

460 ACOG Practice Bulletin  Alloimmunization During Pregnancy [ TePectvely (the normal range).

Gestational Age (weeks)




Management

First affected Previously affected
pregnancy pregnancy

Repeat titer each
month until 24 weeks
of gestation: repeat
titer every 2 weeks

thereafter
[
* * v
Titer remains below Titer above critical Determine fetal Mo need for titer
criical value, such value, such as 32 or antigen status
as 16 or less more for anti-D and to be positive based
+ other antibodies; 8 or on patemal zygosity
more for Kell with free fetal DNA

Deliver at term | L—._ testing for RHD of |4
amniocentesis for ¥
| 24 weeks of gestation | other red cell antigens 18 weeks of gestation
[ ]

v NB= Tasso di sopravvivenza >
Perform serial MC A

Doppler scans every 32 Sg é 95%
(induzione maturita polmonare

1-2 weeks
I
Peak MCA velocity | [Peak MCA velocity 1.5 fetale)
less than 1.5 MoM MoM or more

v

Cordocentesis
to determine
fetal hematocrit
I

v v

Fetal hematocrit Fetal hematocrit
t 30% or less more than 30%
|- Intrauterine Repeat cordocentesis | |
_ transfusion in 1-2 weeks
I. ;
Begin antenatal testing

=

at 32 weeks of EGA

v

Deliver by 3738
weeks of EGA

Management and prevention of red cell alloimmunization in pregnancy
Moise K., Argoti P. Obstetrics and Gynecology Vol 120, n° 5, november 2012




Reawiew article

Therapeutic management of fetal anemia: review of standard

practice and alternative treatment options Tran us l O ne
It develops when the Hgb deficit is >6 SD below the mean In.l. rGUTer' i na:

for pestational age (i.e.. Het 15%, Hgb 5 g/dL) [55]. whereas .
a transfusion is performed when the fetal Hgb level is 4-6 C d e ‘re l
SD below the mean gestational age, which corresponds to an O r. O noc n S
Hgb deficit of more than 6 g/dL. Hydropic signs will nor-

Intrautenine transtusion (IUT) for fetuses with severe ane-
mia is the main therapeutic intervention in affected pregnancies
and represents one of the greater achievements of fetal therapy

associated with survival rates of more than 90% in non-hydropic
fetuses [47, 49]. Fortunately, only 10% of affected pregnancies
will require transfusion in wtero, while the remaining 90% will
be well-monitored with MCA-PSV [44]. Doppler usltrasono-
eraphy has also been very useful in monitoring postiransfusion
fetuses and determining the next IUT.

ren carrying capacity |B8]. Subsequent [U 5L- ‘

=rt'urnu.-.1 on fixed intervals that vary among different cen-
ters (2 weeks between the second and the third procedure and

&Ly 3 weeks iurlhr: following IUTs) based on an estimate



Table 2

complicated with fetal anemia due to red cell alloimmunization.

Clinical case reports and case series about the use of plasmapheresis and maternal and fetal administration of IVIG in pregnancies

Ig vena e/o
Plasmaferesi

Authors and year Number  Antibodies  Treatment period Therapeutic scheme T Pregnancy
[reference] of cases present (IVI1P) outcome
Bedin et al., 1985 [7] 1 Anti-D 25 weeks 0.4 gfkgiday for 5 days Live birth
Anti-C {single dose)+ plasmapheresis
Scoit et al., 1988 | Anii-1 20 weeks o delivery 0.4 gfkg/day for 5 days v Live birth
|68] Four subsequent fetal IVIG
dose (10 mL)
De LaCamaraetal., 2 Anti-D 24 and 30 weeks to 0.4 gfkg/day for 4 days every - 2 Live births
1988 [15] delivery 14 days
Chitknra et al., 1990 5 Anti-D 15-27 weeks o 1 glkg/week v 1 Fetal death
191 Anti-Kell delivery 4 Live births
Margulies et al, 24 Anti-D <20 weeks (n=8) 0.4 g/kg/day for 4-5 days every - 3 Fetal deaths
1991 [43] 20-28 weeks (n=T7) 15-21 days 21 Live births|
>18 weeks (n=1)
Dooren et al., 1994 10 Anti-D 20-31 weeks to B5.7£11.6 mg/kg of EFW after v 3 Fetal deaths|
1207 delivery every IUT (fetal administration) T Live births
Alonso et al., 1994 1 Anti-D 28 weeks to delivery 0.4-0.5 g/kg EFW at 3-week - Live birth
[] intervals
Gottvall and Selbing, 5 Anti-D 22 weeks if fetal 100 g over 4-5 days and - Mo perinatal
1995 [29] Hb <100 g/L or repeated after 6 weeks if fetal birth reported
anti-D >2.0 pg/ml lung maturity was not ascer-
1o delivery tained and fetal Hb was =70 g/l
Dekaetal., 1996 [16] 6 Anti-D 16-18 weeks (n=5) (L1 gfkg 3—4 times/week v 6 Live births
and 13 weeks (n=1) (n=2)
to IUT or delivery
Vido et al, 1997 [85] 30 Anti-D <20 wecks io 0.4 gfkg/day for 5 days every A% 22 Live births
delivery 15-21 days 6 Fetal and
2 Neonatal
deaths
Porter et al, 1997 | Anti-D 14 weeks to delivery I glkglweek IP+IV Live birth
161]
Pulfi et al., 2006 [58] 1 Anti-D 12 weeks o delivery 100 gfweek+plasmapheresis v Live birth
Kriplani et al.. 2007 4 Anti-D 2234 weeks to | gfkg EFW at IUT v 4 Live births
[38] delivery
Ruma et al., 2007 Q Anti-D f to 30 weeks 1 glkg/day (2 doses) followed v O Live births
[66] Anti-Kell by 1 p/kgfweek+plasmapheresis
Nowvak et al., 2008 1 Anti-D 16+5 weeks 1o I g/kg/week+plasmapheresis - Live birth
[54] delivery
Fox et al., 2008 [25] 4 Anti-D 14 weeks o IUT 0.8 gfkgiweek IP+1V 4 Live births
Anti-Kell
Connan ¢t al., 2009 ] Anti-D B weeks 1o delivery 1 glkg/week IP+IV 6 Live births
[12] Anti-K 4)

Isofima et al.. 2011
[34]
Lakhwani et al.,

2011 [39]

Ant-C

Anti-D

Anti-Kell

15 weeks to delivery

28 weeks 1o delivery

Plasmapheresis+400 mg/kg/day
for 5 days (single dose)

Plas mapheresis

v

Live birth

Live birth

Therapeutic management of fetal anemia: review of standard
practice and alternative treatment options

Rewview article

severe red alloommunization with early onset. In the Iollow-
ing years, the directed maternal immunomodulation may be a
realistic therapeutic option to delay the development of fetal
hydrops and decrease or eliminate the need for [UTs. Clinical
indications for use of IVIG are derived from isolated case
reports or small case series, which might be because severe
fetal anemia before |5 weeks is exceptional or unsuccess-
ful cases are not published. Strict protocols should be stan-
dardized and should specify several aspects of alternative
treatment modalities such as the onset and intervals between
interventions, the optimal dosage of IVIG administration,
the indications for combination with plasmapheresis, and the
end point of the therapy.




Drelivery of an RhID positive infant™

Abortion

= therapeutic termination of pregnancy

- spontaneous abortion followed by instrumentation

- spontaneous complete or incomplete abortion after
12 weeks” gestation

= threatened abortion before 12 weeks
when bleeding is heavy or repeated or is associ-
ated with abdominal pain: in particular, if these
ewvents occur as gestation approaches 12 weeks

= threatened abortion after 12 weeks
when bleeding continues intermittently. anti-ID
immunoglobulin should be given at approxi-
mately 6-week intervals, and the volume of fi-
tomaternal hemorrhage should be assessed

Invasive prenatal diagnosis

= chorionic wvillus sampling
- amniocentesis

- cordocentesis

Ofther intrauterine procedures
cvacuation of the uterus because of mola hydati-
forma
multifetal reduction
fetal therapy (insertion of shunts etc.)

Amntepartum hemorrhage
when bleeding continues intermittently, anti-ID im-
munoglobulin should be given at approximately
o-week intervals, and the volume of fetomaternal
hemorrhage should be assessed

External version of the fetus
Abdominal trauma

Ectopic pregnancy
Imtrauterime fetal death
Stillbirth

Dose:
before 20 weeks gestation
after 20 weeks gestation*™

50 pug (250 ILT)
100 pg (500 1U)

Timimg:

as soon as possible. but no later than 72 hours after
the event.

Prevenzione
128'sgin gravida Rh negativa

Aivemerd Peipy Med Fac Uinte Polecin: lmmre Coech Renoh MU0 Mar: IR EA-8

M Lrebusiy

FREVENTION OF Bhl} ALLOTMMUNEZATION IN BRD MEGATTYE WOMEN

Follow up dopo somministrazione

di lgG anti D

TCI positivo fino a 6 settimane
dopo la somministrazione
(effetto terapeutico)
Monitoraggio del titolo




ISOIMMUNIZZAZIONE
MATERNO-FETALE

Dipartimento della Salute della Donna e del Bambino

Dr.ssa Cristiana Nardi




