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Background. In 2010, the Italian Society of Immunohaematology and Transfusion Medicine
(SIMTI) carried out a survey of the incidence of haemolytic disease of the newborn (HDN) and the
prevention of HDN caused by anti-Rh(D) in Italian Transfusion Structures (TS).

Materials and methods. A questionnaire divided into the following five sections was administered:
(1) types of services provided and maintenance of legally required registers, (ii) immunoprophylaxis (IP),
(ii1) red cell typing and searches for irregular antibodies, (iv) evaluation of foetal-maternal haemorrhage
(FMH), and (v) incidence of HDN in 2010. Of the 280 TS sent the questionnaire, 176 (63%) replied.

Results. A HDN register was available in 55.5% of the TS (n =91). Immunoprophylaxis with a
dose of anti-D IgG was given to all Rh(D) negative and Rh(D) variant puerpera with Rh(D) positive
newborns: in more than 93% of cases the dose was between 1,500 IU (300 pg) and 1,250 IU (250
ng). Antenatal IP between the 25" and 28" week was proposed by 42 TS (26%). Seventy percent of
the TS (n =115) did not make any evaluation of FMH. The number of births surveyed in 2010 was
203,384, the number of Rh(D) negative pregnancies was 13,569, while anti-D antibodies were present
in 245 pregnancies. There were 111 cases of HDN due to anti Rh(D) incompatibility and in 40 of
these, intrauterine transfusion (n =8) or exchange transfusion (n =32) was necessary. In 94 cases HDN
was due to other irregular antibodies: in 4 of these cases intrauterine transfusion was needed and in
11 other recourse was made of exchange transfusion. Finally, there were 1,456 newborns with ABO

HDN of whom 13 underwent exchange transfusion.

Discussion. The data collected give a picture of the incidence of HDN in Italy and of the methods

of managing IP and could form the basis for an update of the SIMTI recommendations on the

management and prevention of this disease.
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Introduction

Before the introduction of immunoprophylaxis
(IP), haemolytic disease of the newborn (HDN) was an
important cause of neonatal morbidity and mortality'.
Starting from the end of the 1960s, the administration
of anti-D immunoglobulins to Rh(D) negative women
immediately after delivery greatly reduced the incidence
of the disease and the mortality rate has decreased
from 1.2 cases every 1,000 newborns to the current
level of 0.02 cases every 1,000 newborns®*. The rate
of immunisation also decreased notably, from 12-13%
to about 1.2% and a further reduction was achieved
following the introduction of prophylaxis during the
third trimester of pregnancy, bringing the final rate to
values between 0.17 and 0.28%>!'. Thus, the use of IP
has led to both a decrease in the incidence of the disease
and a lessening of its severity'2.

Despite the excellent results achieved with IP, cases
of HDN do still occur and engage transfusion doctors,
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gynaecologists and neonatologists. There are several

reasons why cases of HDN still occur:

- possible errors in typing the pregnant woman and
the newborn;

- possible anti-D immunisation during a pregnancy'*'3;

- lack of administration of prophylaxis (particularly in
women from countries with lower levels of health care);

- ineffectiveness of the prophylaxis because the
dose is too small for the amount of foetal-maternal
haemorrhage (FMH);

- immunisation secondary to the transfusion of blood
components.

The Italian law n. 219 of 21 October 2005, New
regulations on transfusion activities and national
production of blood derivatives', sets out the essential
levels of health care with regards to transfusion activities,
including among these that Transfusion Structures (TS)
carry out all the antenatal investigations aimed at preventing
immunohaematological problems and HDN. Furthermore,



the TS are obliged to keep a register of individuals to be
given prophylaxis. Unfortunately, a considerable number
of TS often cannot meet these obligations in full because
of organisational problems resulting from the frequent
lack of collaboration with birthing centres (private or
public), which are the centres which actually administer
the prophylaxis in almost all cases.

A survey'’ carried out by the Italian Society of
Transfusion Medicine and Immunohaematology
(SIMTT) in 2004 and published 2007, to which only 69
TS replied out of a total of 300 surveyed, found out that
only four centres gave IP at the 28" week, that only 30
TS were able to determine variants of the D antigen as
part of the immunohaematological tests that they carried
out on newborn and mother and that the data on the
techniques used to evaluate FMH were very fragmented.

In order to update knowledge on the prevention of
HDN in Italy, in 2011 SIMTI proposed a new survey to
collect information from Italian TS. The results of the
survey, presented during the Congress of Transfusion
Services in Pisa in May 2011, led us to focus on the
most critical and controversial aspects of HDN. It is also
hoped that these data can form the basis for an update
of the SIMTI recommendations on the management
of HDN'® published in 2006 in collaboration with the
Italian Society of Obstetrics and Gynaecology.

Materials and methods

The SIMTI set up a Working Group to design a multiple
choice questionnaire with the purpose of obtaining a
real, current view of the Italian situation concerning
the prevention of HDN. The questionnaire comprised
37 questions, most of which had closed multiple choice
answers, and was divided into five sections:

1. Types of services provided and legally required
registers.

2. Immunoprophylaxis.

3. Redblood cell typing and investigations for irregular
antibodies.

4. Evaluation of FMH.

5. Incidence of HDN in 2010.

The questionnaire was sent via the SIMTI website to
the 280 Italian TS surveyed. It was possible to respond
to the questionnaire via the web, but it was also possible
to print it and send it back to the SIMTI offices by fax or
e-mail. The data were analysed by the Working Group
and provide a realistic "photograph" of the management
of HDN in Italy.

Of'the 280 TS sent the survey, 176 (63%) responded.
The percentage distribution of the TS participating in
the various Italian regions is shown in Figure 1. It can
be seen that the participation differed depending on
geographical area, with higher response rates from TS
in the Centre (80%) and North (79%) of Italy and lower
rates from the South (61%) and the Islands (52%).

Of'the 176 respondents, 12 TS only answered the first
question, declaring that they did not carry out services
aimed at preventing HDN. Thus, the number of TS that
participated actively in the survey was 164.

Not all the questions were answered: the
mean percentage of questions answered was 76%
(min 27%-max 100%). The lowest percentage of
answers (55%) was for the section concerning data on
the incidence of HDN.

Figure 1 - Percentage response rate to the survey among the
individual regions of Italy.

Results
Section 1. Types of services provided and legally
required registers (Table 1)

With regards to the types of services provided with
the purpose of preventing HDN, 46% of the TS declared
that they performed only immunohaematological tests on
the mother and newborn, 25% also provided indications
concerning the IP to give and 29% recorded that the
prophylaxis had been given. A HDN register concerning
Rh(D) negative women to be given immunoprophylaxis
was available in 55.5% of the TS (n =91); 42.1%
(n =69) of the structures responded that they did not
have a register, while 2.4% (n =4) did not answer the
question. As far as concerns the information recorded,
only 68 recorded that the IP had been given (74% of
those stating that they had a register), 25 (27%) also
recorded the outcome of an evaluation of FMH, 22
(24%) recorded the partner's blood group and 20 (22%)
recorded the efficacy of the IP. In 58% of the TS the
register was in paper form, whereas in the other 42%
electronic records were kept. When asked "Do you have
specific software for the management of HDN?" only
13 TS (8%) responded positively.
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Table I - Types of services provided and legally required
registers.

Only immuno-haematological tests on mother and newborns (A)  46%
25%
29%

(A) + indication for giving IP (B)
(A) + (B) + record of IP having been given

Existence of a register of Rh(D) negative women who have 57%*
undergone IP
Paper records 58%
Electronic records 42%

*Typology of records

74%
27%
24%
22%

Record of IP having been given
Evaluation of FMH

Record of partner’s blood group
Evaluation of efficacy of IP

Section 2. Immunoprophylaxis

This section of the questionnaire was designed
to collect information on IP, such as the method of
distributing the immunoglobulins, the timing and
protocols for administering the prophylaxis and
determination of its efficacy. Thirty-one percent of the
TS did not reply to the questions in this section.

IP was regularly administered to Rh(D) negative
or Rh(D) variant puerpera who gave birth to Rh(D)
positive newborns. In 76% of cases the dose of anti-D
immunoglobulins given was 1,500 IU (300 pg), in
17% the dose was 1250 IU (250 pg), while in the
remaining 7% the dose was between 500 and 1,000 IU
(100-200 pg) (Table II).

In the case of dystocic, twin or Caesarean deliveries, a
dose of atleast 250 pg (1,250 IU) anti-D immunoglobulins
was always given by 73% of the TS. In 80% of cases
(132 TS) post-partum IP was given to Rh(D) negative or
Rh(D) variant women even when it had not been possible
to determine the Rh(D) type of the newborn. Eight TS
(5%) stated that IP was not given in this situation, while
24 (15%) did not respond to the question.

In the case in which it was not possible to carry out
IP within 72 hours of delivery, 15 TS (9%) declared that
they would not administer it after this period, 35 TS
(21%) did not respond to the question and 114 (70%)
stated that they would give IP even though more than
72 hours had passed since delivery (Table IIT).

With regards to antenatal IP, the questionnaire
included some questions on prophylaxis in situations at
risk of immunisation and others concerning prophylaxis
to carry out between the 25% and 28" week of pregnancy.

Table II - Post-partum immunoprophylaxis and dose of anti
Rh(D) immunoglobulins.

Percentage of TS that
perform post-partum IP

100%

IP1,500IU 1IP1,250 IU IP500-1,000 IU

76% 17% 7%
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Table I1I - Immunoprophylaxis in particular circumstances.

Particular circumstances Percentage of TS
73% yes
Dystocic or twin deliveries (at least 250 pg)
27% no
80% yes
Post-partum IP given when it is not possible 59% 1o

to determine the Rh(D) type of the newborn
15% no response

70% yes
IP given more than 72 h after delivery
. . o . 9% no

(when it was not possible to give it earlier)

21% no response

When asked "In what 'at risk’ situations do you give
antenatal IP?", a substantial percentage (36%) of the TS
did not answer the question and gave no indication on the
prophylaxis used. Antenatal IP was performed by 64%
of the TS surveyed: as far as concerns the doses used,
more than half (52%) did not indicate any dose, while
31% ofthe TS indicated that they used a maximum dose
of 1,500 IU (Table IV).

Forty-two (26%) of the TS routinely gave antenatal
IP between the 25" and 28" week to all Rh(D) negative
or Rh(D) variant women; 102 (62%) stated that they
did not give antenatal IP, while 20 TS (12%) did not
answer the question. With regards to the dose of anti-D
immunoglobulins used, 30 TS (71.4%) used a maximum
dose of 300 png (1,500 IU), 6 TS (14,3%) gave a dose of
250 pg (1,250 TU), 5 TS (11,9%) used a dose between
100 pg (500 TU) and 200 pg (1,000 IU) (Table V), while
one TS (2.4%) did not indicate the dose used.

Section 3. Red cell typing and searches for irregular
antibodies (Table VI)

The purpose of the questions concerning
immunohaematological investigations was to
determine the techniques and protocols adopted
by each TS for typing the Rh(D) antigen and its
variants and for searching for irregular antibodies.
One question was on the type of request form used
for immunohaematological investigations. More than
96% of the TS answered the questions in this section,
apart from the question on the time of carrying out the
indirect antiglobulin test in pregnancy, to which only
37% of the TS responded.

A search for weak D with the antiglobulin test in
pregnant and puerperal Rh(D) negative women was
carried out by 135 TS (82%), while 97 TS (59%)
searched for variants of the Rh(D) antigen.

Only one centre in Italy (the TS in Pavia) reported
typing foetal DNA in maternal blood. This test is carried
out in the case of anti-D alloantibodies in the mother
to determine whether the blood group of the foetus is
compatible and in all pregnant Rh(D) negative women
before they are given antenatal IP.



Table IV - Situations at risk of foetal-maternal haemorrhage in which antenatal prophylaxis is given and the doses used.

"At risk" situations in which No Prophylaxis 500 IU 1,000 IU 1,250 IU 1,500 IU Dose not
antenatal IP is given response given 100 pg 200 pg 250 pg 300 png indicated
Elective termination of pregnancy 22% 78% 2% 4% 8% 35% 52%
Threatened abortion 51% 49% 1% 6% 10% 30% 53%
Ectopic pregnancy 37% 63% 1% 6% 11% 29% 54%
Invasive manoeuvres 21% 79% 2% 8% 5% 31% 54%
Abdominal trauma 54% 46% 0% 8% 12% 31% 49%
Haemorrhage during pregnancy 41% 59 % 2% 6% 8% 30% 54%
Suspected foetal-maternal haemorrhage 39% 61% 2% 6% 9% 32% 51%
Intrauterine death 27% 73% 2% 5% 8% 35% 50%
Mean 36% 64% 1% 6% 10% 31% 52%

Table V - Antenatal prophylaxis in the third trimester.

26% yes
Antenatal IP between the 25" o
and 28" weeks 62% no

12% no response

71.4% 300 ug
14.3% 250 pg
Dose used
11.9% 100 pg - 200 pg
2.4% no response

Table VI - Red cell typing and search for irregular

antibodies.
TS

Search for weak D with the antiglobulin test 82%
in Rh(D) negative pregnant and puerperal
women
Search for variant Rh(D) in Rh(D) negative 59%
pregnant and puerperal women
Foetal DNA typing in maternal blood TS of Pavia

IAT at start of pregnancy* 86.8% on all women

13.2% only on Rh(D)
negative women

Sample used for determining the newborn's 85% cord blood

blood group
*Method

78% card

15% liquid phase

4% microplate

3% no response

As far as concerns an indirect antiglobulin test at
the start of pregnancy, 132 TS (86.8%) stated that they
carried out this on all women, whether Rh(D) positive or
Rh(D) negative, while 20 TS (13.2%) only performed it
on Rh(D) negative women. Most of the TS (n=149, 78%)
used cards to perform the indirect antiglobulin test, while
29 (15%) used a test-tube method (liquid phase), 7 (4%)
used microplates and 5 (3%) did not give a response.

The newborn's blood group was determined in a
sample of cord blood in 139 TS (85%); the other TS

did not reply (3 TS, 2%) or used samples of the baby's
blood (22 TS, 13%).

With regards to request forms for
immunohaematological investigations, it was asked
whether this form envisaged additional information for
the immunohaematology laboratory carrying out the
tests (for example, reason for the request, diagnostic
outcome, relevant information such as ongoing
pregnancy, a previous positive indirect Coombs's test,
previous IP): 67% (109 TS) replied positively, 27% (45
TS) answered that the request form did not envisage any
historical information and 10 TS (6%) did not respond
to the question.

Section 4. Evaluation of foetal-maternal haemorrhage

Two questions were asked about the evaluation of
FMH. One concerned the type of method used, the other
was on the clinical situations in which such an evaluation
was performed.

Only 41 TS (25%) carried out this type of evaluation,
using the methods described in Figure 2, while 115 TS
(70 %) did not make any assessment of the degree of the
FMH. Eight (5%) of the TS did not answer this question.

The entity of a FMH was evaluated after delivery by
31 TS (70% of those that carried out this investigation);
10 TS (23%) also evaluated haemorrhage during
pregnancy in the case of events associated with a risk
of bleeding (invasive obstetric manoeuvres, abdominal
trauma, threatened abortion, etc.) occurring after the
20™ week of pregnancy, whereas in 3 TS (7%) FMH
was evaluated after delivery and only in the case of 'at
risk' events occurring after the 28" week of pregnancy.

Section 5. Incidence of haemolytic disease of the
newborn in 2010

In the part concerning the incidence of HDN in 2010
the TS were asked to state both the total number of
cases of HDN caused by ABO, Rh(D) or other irregular
antibodies, and the number of cases that required
intrauterine transfusion or exchange transfusion.
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No response

8 (5%)
10 (6%) Consumption of anti-D antibody in gel agglutination
S Test for D in indirect antiglobulin test (ex Du)
6 (4%) . . .
and microscopic reading
ot performed Performed
0° 41 (25%) 13 (8%) Acid elution test according to Kleihauer-Betke

12 (7%)

Flow cytometry

Figure 2 - Evaluation of foetal-maternal haemorrhage and the methods used.

The number of deliveries recorded in 2010 was
203,384. Only 45 TS (27%) were able to indicate not
only the total number of deliveries, but also the number
of deliveries in Rh(D) negative women, which were
100,192 and 13,569 (13.5%), respectively. The overall
data concerning the presence of irregular antibodies
found in pregnancy are reported in Table VII. Anti-D
antibodies were found in 245 pregnant women.
Twenty-two of these cases had become sensitised despite
IP having been administered regularly, on the occasion
of a preceding birth of a Rh(D) incompatible baby. Only
two TS were able to indicate the reason for the lack of
protection from the IP: in one case the dose had been
insufficient and in the other the IP had been performed
late. The other 20 TS stated that they had not been able
to determine the cause of the failed IP. Other irregular

antibodies, not all pregnancy-related, were found in
602 pregnant women: the distribution of the antibodies
identified is shown in Figure 3, in order of frequency.

Table VII - Number of irregular antibodies found during

pregnancy.
Total n. of deliveries 203,384
N. of deliveries in TS that indicated the number of deliveries
y . 100,192
in Rh(D) negative women
N. of deliveries in Rh(D) negative women 13,569
N. of pregnancies in Rh(D) negative women in whom anti-D was 245
found (excluding passive immunisation secondary to antenatal IP)
N. of pregnancies in Rh(D) negative women in whom active o
immunisation was recorded despite administration of IP
N. of pregnancies in women in whom other irregular antibodies 602

were found
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Figure 3 - Pregnancies in which irregular antibodies (excluding anti-D) were found.
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Table VIII - Cases di HDN recorded in 2010 and the
transfusion treatments used.

Antibody Number Intrauterine Exchange
identified of cases transfusion transfusion
ABO system 1,456 13 (0,9%)
D 111 8(7,2%) 32 (28,8%)
C 26 3 (11,5%)
C 14 1+ 1(C+D) (14,3%) 1 (+D) (7,1%)
E 17 3 (17,6%)
K 8 1(12,5%)

Fya 7

Jka 7 1 (14,3%)

E 4

M 4

Cw 2

Fyb 1

Jkb 1

yTA 1

Jra 1

Kpa 1

Total 1,661 12 52

Overall, 1,661 cases of HDN were reported
(Table VIII). Of these, 111 were due to anti Rh(D)
incompatibility, but in only 40 cases was it necessary to
perform intrauterine transfusion (8 cases) or exchange
transfusion (32 cases). There were 94 cases of HDN due
to other irregular antibodies. In 11 cases intrauterine
transfusion (4 cases) or exchange transfusion (7 cases)
was necessary. Finally, there were 1,456 cases of HDN
due to ABO incompatibility, defined as the presence
of a high titre of anti-A and/or anti-B IgG in maternal
serum and/or a positive direct antiglobulin test (from
1+ up to 2-3+) on neonatal red blood cells and/or a
positive eluate. Exchange transfusion was performed
in 13 of these cases.

Discussion

Almost two-thirds (n =176; 63%) of the TS in Italy
participated in this survey and the data collected can be
considered important for providing a realistic picture of
the management and prevention of HDN in this country.
Compared to a previous survey published by SIMTI
in 2007'5, to which only 69 TS had responded, this is
certainly a gratifying result. Considering that the number
of deliveries reported for 2010 by the TS participating
in the survey was 203,384, and comparing this figure
with the number of deliveries in Italy in the same
period (n =549,794)!", we have data for about 37% of
all pregnancies in Italy in 2010. The difference between
the total number of pregnancies and the pregnancies
surveyed is due, in part, to the fact that only two-thirds of

the Italian TS participated in the survey, in part because
some women deliver outside of hospital facilities (in
private clinics or at home) and are not easily included
in the survey and, above all, because many TS were not
able to report the number of deliveries within their own
hospital or private clinics within their catchment area.

The analysis of the data collected by this survey raise
numerous issues worthy of discussion.

The rate of responses to the individual questions
varied, being on average 76% and in no case reaching
100%; the lowest rate of response (55%) was to section
5 of the questionnaire (incidence of HDN and irregular
antibodies during pregnancy). Only 27% of the TS were
able to communicate the data on pregnancies of Rh(D)
negative women. Considering only the data from the TS
which communicated both the total number of deliveries
and the number of deliveries by Rh(D) negative women,
the percentage of the latter was about 13.5%, which is
slightly lower than that expected for Rh(D) negative
subjects in the European population'®!°. The difficulty in
obtaining the total number of deliveries and the number
of those specifically in Rh(D) negative women derives
from the fact that many of the TS do not have records
specifically dedicated to HDN and most of the software
systems used for the management and registration of
transfusion activities do not allow easy extraction of
the data relative to pregnant Rh(D) negative women.

Although a register of women to be given IP is
required by law, such a register was kept in little more
than half of the TS (n =91; 57%). In 58% of the cases
the register was in paper form, while in the remaining
42% an electronic format was used. Very often the TS
were not able to manage a register for organisational
reasons, given the frequent lack of collaboration with
maternity clinics (private or public), which are actually
the structures in which the prophylaxis is performed
and which should communicate to its reference TS that
the prophylaxis has been given. The lack of a register
of women given IP causes significant difficulties in
guaranteeing full traceability of services delivered.
It would, therefore, be desirable that the information
technology systems that manage the various activities of
TS have the possibility of recording and organising all the
information useful for ensuring the best management and
prevention of HDN. Finally, it would also be desirable
that the information about women at risk of HDN could
be consulted and updated on-line both by the staff of
the TS, and by hospital and community gynaecologists/
obstetricians in order that the immunohaematological
history of patients at risk of HDN is always kept under
control during a pregnancy.

With regards to services aimed at preventing HDN,
just over a half of the TS (54%) provided information
on the IP to perform, while 46% only carried out the
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immunohaematological tests requested, leaving the
obstetrician to manage the prophylaxis. Analysing the
data it seems almost as if these TS are not interested in
the management of the prophylaxis, considering this the
exclusive responsibility of the specialist obstetrician.
The lack of interest is evident from the absence of
responses to the part of the questionnaire concerning
methods of administering IP in the antenatal period in
particular risk situations: more than one-third of the TS
did not answer or did not know how to answer these
questions since they were not directly involved in the
management of the prophylaxis. We, however, believe
that the immunohaematologist should take a leading
role in the governance of the whole process and not be
consulted only when transfusion support is requested
for a newborn already with HDN. We, therefore, hope
that the indication for IP, when necessary, and the dose
of the anti Rh(D) immunoglobulin, are always included
in the immunohaematological report of newborn and
mother's blood groups.

One very reassuring finding was that post-natal IP
is performed by almost all (97%) the hospitals involved
in the survey and that in more than 75% of the cases
the dose was more than 1,500 IU. On the other hand,
antenatal IP for events that could potentially cause
immunisation (invasive obstetric manoeuvres, abortions
or threatened abortions, trauma to the pregnant abdomen
or other similar situations) was performed by 63%
of the TS surveyed, although it should be noted the
percentage of structures not replying (37%) to this
question was very high. Prophylaxis in the 25" and
28" week was administered by 42 TS (25%). This is
certainly an improvement on the situation documented
by the survey in 2007, when only 4 of the 69 TS which
responded to the survey systematically gave antenatal
IP in the 28" week!. Considering that one of the causes
of failed prevention of HDN by anti-D is the passage
of neonatal red blood cells into the maternal circulation
during pregnancy’!2%22) antenatal prophylaxis should
always be given to reduce the risk of immunisation®*-28.

Not all the TS checked the efficacy of the IP
administered and, among those that did, there were
notable differences in the times that the test was
performed. Although it is often difficult to convince
women to undergo this evaluation of efficacy,
greater involvement of obstetricians and better
standardisation of practices would be desirable. In this
case investigations for irregular antibodies, with the
indirect immunoglobulin test, should be carried out at
least 6 months after the administration of the last dose of
anti-D immunoglobulins. Given the high sensitivity of
currently used methods to search for irregular antibodies
(card agglutination, microplate tests, etc.), tests carried
out before 6 months could indicate the presence of traces
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of anti-D immunoglobulins in the circulation and the
test would, therefore, inevitably have to be repeated in
the following weeks.

The indirect antiglobulin test to search for weak D
in pregnant and puerperal Rh(D) negative women was
carried out by 82% of the TS, while more than a half
(n =97; 59%) were able to investigate Rh(D) variants.
Exact typing of the Rh(D) antigen in pregnant women
and newborns is the key to correct IP. If investigations
for weak D are performed and found to be positive,
studies for variant Rh(D) should also be carried out,
since it is not uncommon that subjects with weak D
antigens (that is, with a low number of D antigen sites
and low expression) also lack some epitopes and should,
therefore, be classified as having a weak D variant.
While most subjects with weak D are to all effects
considered Rh(D) positive, and therefore in the case of
pregnant women do not require IP, in contrast, the rare
weak D variant subjects, such as those with weak D
types 4.2, 7 and 11, who lack one or more components
of the D antigen complex, resemble Rh(D) negative
individuals and, therefore, in the case of pregnancy
must be given IP''2%32, Only one centre in Italy types
cell-free foetal DNA (cffDNA) directly from a sample
of maternal plasma. When a pregnant woman has a
clinically significant antibody for HDN and the father
is a heterozygote for the antigen in question, it may be
important to genotype the foetus. Until recently the
foetal DNA used for molecular typing of the foetus's
blood group was obtained by amniocentesis or chorionic
villus biopsy. These invasive techniques do, however,
carry a small risk of spontaneous abortion and can
increase the levels of maternal antibodies. These risks
can be avoided by precise determination of the foetal
Rh(D) genotype from samples of plasma from the
peripheral blood of the mother. Numerous studies have
been published?*=¢ on the accuracy of determining foetal
Rh factor from cffDNA and a meta-analysis of 37 studies
published between 1993 and 2009 revealed that the
overall diagnostic accuracy is greater than 96.5%?°". By
determining the foetal Rh type before the 28" week of
gestation, prophylaxis with anti-D immunoglobulins can
be reserved only for those women with a Rh(D) positive
foetus, avoiding giving immunoglobulins in the case of
Rh(D) negative foetuses. Further feasibility studies are
necessary to establish whether the test can be applied
on a large scale in the near future and whether it can
also be used for the detection of other red cell antigens
involved in HDN?3840,

The majority of the TS (86.4%) use a sample of cord
blood to determine a newborn's blood group, although a
substantial proportion of the structures (n =22, 13.6%)
still use blood samples from the new born baby. One of
the issues under discussion is whether Rh typing should



be carried out on all newborns, or whether it can be
limited to only the newborns born of Rh(D) negative
mothers. Rh(D) typing of Rh(D) positive mothers does
not give any sort of information and could, therefore,
be avoided.

There was considerable variability in the time
of carrying out the indirect antiglobulin test during
pregnancy and greater standardisation of this aspect
would be welcome. The test was carried out by 86.8%
of the TS on all women at the beginning of their
pregnancies, while 20 TS stated that they only performed
it on Rh(D) negative women. The request forms for
immunohaematological tests provided for historical
information in only two-thirds of the TS; thus in 45 TS
the immunohaematology laboratory did not have all the
information useful for the optimal interpretation of the
results of the tests performed, for example, in the case
of positivity for anti-D, the distinction between active or
passive immunisation from previous IP. Only a request
form with information on the patient's history can help
to resolve some of the immunohaematologists' doubts.

Only 41 TS evaluated FMH. The remaining 115 TS
that participated in the survey (70.1%) did not carry out
any assessment of bleeding and the amount of anti-D
immunoglobulins administered is not related to the
extent of the FMH. This finding contrasts starkly with
the results of the previous study in which almost all
the participating TS declared that they evaluated FMH
(n =67; 97% of the participating structures). In most
cases FMH was evaluated after the delivery, whereas in
some centres it was also carried out during pregnancies
in cases at risk of haemorrhage. Also in this case, greater
standardisation of the doses of anti-D immunoglobulins
to use for prophylaxis would be desirable.

The number of Rh(D) negative women with anti-D
antibodies during pregnancy was 245. However, not
all TS that notified the presence of anti D indicated the
total number of Rh(D) negative women and it was not,
therefore, possible to calculate the real incidence of anti
D. Taking into consideration only the data from the TS
which communicated both the number of deliveries
by Rh(D) negative women and the presence of anti D
(n =146), the incidence was 1.08%. This percentage of
immunised women was essentially the same as that in the
survey conducted in 2004, in which the incidence was
0.96%. These data were, however, supplied by only 45
TS of 164 (27%), once again confirming the difficulty
in obtaining this sort of information.

There were 111 cases of HDN due to anti-D
immunisation; in 22 cases the sensitisation occurred
despite the women having received correct IP on the
occasion of a preceding Rh(D) incompatible delivery.
The incidence of HDN due to anti Rh(D), calculated
taking into consideration only the data reported by the

TS that communicated the total number of deliveries
in 2010, was 0.32 cases every 1,000 pregnancies; it
is not possible to relate this to the total number of
Rh(D) negative women because the denominator is not
available. Most of the cases of HDN due to anti Rh(D)
were of only modest clinical significance: among the
111 cases of HDN notified, intrauterine transfusion was
carried out in only 8 (7.2%) and exchange transfusion
was required in 32 cases (28.8%). In the remaining
71 cases (64%) no major transfusion treatment was
performed.

Irregular antibodies to blood group antigens other
than Rh(D) were found in 602 pregnancies. In most
cases the antibodies were of little clinical relevance for
either the pregnancy or effects on the foetus/newborn.
Ninety-four foetuses/newborns developed a haemolytic
disease that led to the performance of TIU in 4 (4,2%)
and ET in 7 (7.4%) (Table VII).

There were 1,456 cases of HDN due to ABO
incompatibility, defined as the presence of a high titre
of anti-A and/or anti-B IgG and/or a positive direct
antiglobulin test (from 1+ up to 2-3+) on neonatal red
blood cells and/or a positive eluate. There were only
13 (0.9%) clinically challenging cases that necessitated
exchange transfusion. In the other cases either no
treatment was necessary or phototherapy was applied
to correct hyperbilirubinaemia or small volumes of red
cell concentrates were transfused to correct anaemia.
The use of intravenous immunoglobulins in these cases
contributed to a significant reduction in the number of
exchange transfusions compared with the data collected
in the 2007 survey, in which exchange transfusion was
carried out in a total of 37 (2.4%) of 1,535 cases of HDN
due to ABO incompatibility.

Overall, 64 (3.8%) of the total 1,661 cases of clinically
relevant HDN required transfusion treatments such as
intrauterine transfusion and exchange transfusion. This
percentage is undoubtedly an overestimate, because
although the reported number of cases of HDN requiring
transfusion therapy is realistic, since the TS were always
involved and could easily extract the information on
intrauterine transfusion and exchange transfusion
performed, the same cannot be said for the total number
of pregnancies.

In conclusion, despite all the limitations that
partial collection of data can give, particularly with
regards to the real incidence of the pathology, the
data obtained in this survey definitely provide a
representative picture of HDN in Italy and the way
immunoprophylaxis of HDN due to anti Rh(D) is
managed. The information that the survey has made
available could provide the basis for updating the
SIMTI recommendations on the management and
prevention of HDN.
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End note

The Study Group on the "Incidence and Prophylaxis
of HDN in Italy", which carried out and analysed the
survey, was appointed by the Board of Directors of
SIMTI and consisted of the Authors of this report,
Francesco Bennardello and Giuseppe Curciarello, as well
as Daniela Inverardi, Sisto Vecchio and Stefania Villa.
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