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Abstract

The French College of Obstetricians and Gynecologists has decided to update its
clinical practices guidelines for preventing RhD alloimmunization in the first trimes-
ter of pregnancy. The quality of evidence of the literature was assessed following
the GRADE methodology with questions formulated in the Patients, Intervention,
Comparison, Outcome (PICO) format and outcomes defined a priori and classified ac-
cording to their importance. An extensive bibliographic search was performed using
Pubmed, Cochrane, EMBASE, and Google Scholar databases. The quality of evidence
was assessed (high, moderate, low, very low) and a recommendation was formulated:
strong, weak, or no recommendation. The recommendations were reviewed in two
rounds by members of the scientific board of the French College of Obstetricians
and Gynecologists (Delphi survey) in order to select the consensus recommendations.
The three recommendations from the PICO questions were agreed upon through the
use of the Delphi method. It is not recommended to administer RhD immune globulin
before 12 weeks of gestation to reduce the risk of alloimmunization in the event of
induced or spontaneous abortion in RhD-negative patients when the progenitor is
RhD-positive or unknown (weak recommendation, very low-quality evidence). It is not
recommended to administer RhD immune globulin before 12weeks of gestation to
reduce the risk of alloimmunization in the event of bleeding (weak recommendation,
very low-quality evidence). The quality and quantity of literature data are insufficient
to determine whether injection of RhD immune globulin can reduce the risk of alloim-

munization in ectopic pregnancy, so no recommendation could be made.
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1 | INTRODUCTION

The theoretical risk of alloimmunization in the first trimester of
pregnancy is challenging to quantify. RhD immunization occurs
when the maternal immune system encounters the D antigen
present on fetal red blood cells that have entered the maternal
circulation. The D antigen is theorized to be present on fetal red
blood cells from 7.5weeks of gestation.! The gestational age at
which fetal red blood cells can be identified in the mother's blood
and are likely to elicit an immune response is currently unknown.
This is due to the fact that the studies that have investigated this
phenomenon are outdated, lacking a precise method for determin-
ing the gestational age, and based on tests with limited accuracy
for quantifying the number of fetal red blood cells present in the
mother's circulation.

In 2005, the French College of Obstetricians and Gynecologists
(CNGOF) published recommendations pertaining to the prevention
of RhD alloimmunization during pregnancy, including the first tri-
mester. Situations involving induced or spontaneous abortion (with
surgical or medical treatment), bleeding, or ectopic pregnancy were
deemed to pose a moderate risk of fetal red blood cell passage during
the first trimester.? This justified the prevention of RhD alloimmuni-
zation through the administration of anti-RhD immune globulin.

However, at the time these recommendations were established,
there were few published studies that specifically evaluated the
benefits and efficacy of preventing alloimmunization in the first
trimester. Furthermore, the epidemiologic and theoretical data that
informed these recommendations were heterogeneous and dated
(while the techniques for quantifying fetal red blood cells in mater-
nal blood have since evolved), and were subject to bias, resulting in a
very low quality of evidence.

Moreover, in the meantime, a number of national and international
learned societies, including the International Federation of Gynecology
and Obstetrics (FIGO) have published guidelines recommending that
alloimmunization should not be systematically prevented in the first
trimester.>™*> Thus, while there is a broad consensus on the need to
systematically prevent RhD alloimmunization during pregnancy at
28 weeks of gestation and during events at risk for fetomaternal hem-
orrhage in the second and third trimesters, the recommendations of the
various learned societies on immunoprophylaxis are heterogeneous
when it comes to events at risk during the first trimester (Table 1).

Finally, a recent prospective observational study of good meth-
odological quality published in 2023 examined the passage of fetal
red blood cells during surgical or medical abortion, and concluded
that these procedures do not increase the concentration of fetal red
blood cells in the maternal blood and are therefore not associated
with an additional risk of alloimmunization.

For these reasons, the CNGOF has decided to update its recom-
mendations for preventing RhD alloimmunization in the first trimester
of pregnancy. These recommendations are intended to assist health
care professionals in their daily clinical practice when counseling or
caring for patients in the first trimester of pregnancy who are con-
sidered, rightly or wrongly, to be at risk for alloimmunization. They

concern gynecologists and obstetricians, but also midwives and gen-
eral practitioners. The topic of these Recommendations for Clinical
Practice (RCPs) was proposed by the CNGOF Scientific Committee to
the CNGOF Bureau and Board of Directors, which approved it.

2 | METHODS

As a first step, the workgroup coordinators defined the questions
to be addressed and identified the workgroup members responsi-
ble for each question. The questions were formulated according to
the Patients, Intervention, Comparison, Outcome (PICO) format.
Thus, in a given population (P), the outcome of a treatment (1) is as-
sessed in relation to a reference treatment (C), or even the absence
of treatment, on the basis of an a priori assessment criteria (O), such
as a clinical or paraclinical outcome. The formulation of a question
in the PICO format implies a classification of the importance of the
evaluation criteria: crucial, important, not very important. An exten-
sive bibliographic search was performed using Medline, Cochrane,
EMBASE and Google Scholar databases. To be included in the analy-
sis, publications had to be considered important by the expert group
and published in English or French.

The GRADE methodology was used to develop these recommen-
dations. After analyzing the literature, this method makes it possible
to determine the quality of the evidence and thus provide an estimate
of the confidence we can have in the effect observed for a given in-
tervention and, ultimately, in the strength of the recommendation.

The quality of the evidence is classified into four categories:

e High: Future research is unlikely to change our confidence in the
effect estimate.

e Moderate: Future research is likely to change the confidence in
the effect estimate and may change the effect estimate itself.

e Low: Future research is very likely to affect confidence in the ef-
fect estimate and is likely to change the estimate of the effect
itself.

e Very low: The estimate of the effect is very uncertain.

The quality of evidence is analyzed for each assessment crite-
rion, and an overall quality of evidence is then defined based on the
quality of evidence for the predefined criteria, with priority given to
those that are most important. The final wording of recommenda-
tions, when the data in the literature allows, is always binary: either
positive or negative and either strong or weak.

The strength of the recommendation is determined based on
five key factors and validated by expert voting using the GRADE
methodology:

e Estimation of effect.

e Overall quality of the evidence: the higher the quality, the stron-
ger the recommendation. Sometimes the strength of the recom-
mendation is not related to the quality of the evidence. In such
cases, the working group would provide a rationale.
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TABLE 1 Learned societies recommendations on first trimester RhD alloimmunization prevention.

American College of Obstetricians
and Gynecologists (ACOG)- 20242

Society of Obstetricians and
Gynecologists of Canada—2024"°

National Abortion
Federation—2024

Society for Maternal-Fetal
Medicine (SMFM)—20241°

Royal College of Obstetricians and
Gynecologists—2022°

Society of Family Planning—20224
World Health Organization—2022°

International Federation of
Gynecology and Obstetrics and
international Confederation

of Midwives guidelines (FIGO/
ICM)—2021°

Royal Australian and New Zealand
College of Obstetricians and
Gynecologists—20217

National Institute for Clinical

Excellence—2019%7

Dutch Association of Abortion
Specialists—2018%°

British Society for
Hematology—2013"*

French College of Obstetricians and
Gynecologists (CNGOF)—20052

Abbreviation: WG, weeks of gestation.

Not necessary for both medical and surgical treatment in case of induced or spontaneous abortion before 12 WG

Not necessary for both medical and surgical treatment in case of induced abortion before 12 WG

Not necessary for both medical and surgical treatment in case of induced abortion before 12 WG

Necessary for both medical and surgical treatment in case of induced or spontaneous abortion regardless of
gestational age

Not necessary for both medical and surgical treatment in case of induced abortion before 12 WG

Not necessary for both medical and surgical treatment in case of induced or spontaneous abortion before 12 WG
Not necessary for both medical and surgical treatment in case of induced abortion before 12 WG

Not necessary before 10 WG in case of induced or spontaneous abortion without surgical treatment
Necessary in case of:

e Induced or spontaneous abortion with surgical treatment

e Molar pregnancy

e Ectopic pregnancy

e Chorionic villus biopsy

Not necessary in case of:

e Bleeding before 12 WG

e Induced abortion with medical treatment before 10 WG
Necessary in case of:

e Spontaneous abortion (regardless of treatment)

e Induced abortion with medical treatment after 10 WG
e Induced abortion with surgical treatment

e Molar pregnancy

e Ectopic pregnancy

e Chorionic villus biopsy

e Important or recurrent bleedings with pain

e Abdominal trauma

Not necessary before 14 WG in case of:

e Spontaneous abortion with medical treatment or without any treatment

e Ectopic pregnancy with medical treatment

e Pregnancy of undetermined location

e Risk of spontaneous abortion

Necessary before 14 WG in case of spontaneous abortion or ectopic pregnancy with surgical treatment
Necessary after 10 WG in case of induced abortion regardless of treatment

Should be considered before 10 WG in case of induced abortion with surgical treatment

Not necessary before seven WG in case of induced abortion
Not necessary before 10 WG in case of spontaneous abortion

Not necessary before 12 WG in case of:

e Spontaneous abortion with complete expulsion

e Moderate bleedings

e Risk of spontaneous abortion if bleeding has stopped completely
Necessary before 12 WG in case of:

e Induced abortion

e Ectopic pregnancy

e Molar pregnancy

Necessary before 14 WG in case of:
e Spontaneous abortion

e Risk of spontaneous abortion
e Ectopic pregnancy

e Molar pregnancy

e Bleedings

e Chorionic villus biopsy

e Embryonic reduction

e Abdominal trauma

e Cervical cerclage

e Induced abortion
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e Balance between desirable and undesirable effects: the more fa-
vorable the balance, the stronger the recommendation.

e Values and preferences: the more uncertain or highly variable
these are, the weaker the recommendation. These values and
preferences should be obtained from the stakeholders (patient,
physician, decision maker) as much as possible.

e Cost: the higher the cost or use of resources, the lower the

recommendation.

The recommendations formulated by the working group, along
with their rationale and tables, were sent to 24 obstetrician-
gynecologists of the CNGOF Scientific Advisory Board, who rated
each recommendation on a scale of 1 (strongly disagree) to 9
(strongly agree). Two rounds of Delphi were organized. Only experts
who answered more than one question in the first round were in-
vited to participate in the second round. Of the experts contacted,
20 (83.3%, 20/24) responded in the first round and all (100%, 20/20)
responded in the second round.

A recommendation was considered validated if it received
at least 75% of the responses in the same section, with a median
greater than or equal to 7. The recommendation that did not meet
the consensus of the reviewers in the first evaluation, together with
the reason for the lack of consensus, was analyzed by the working
group, then modified and returned to the same group of reviewers,
together with a specific argument explaining the modification of
the recommendation in question. At the time of this second evalu-
ation, in order to validate the recommendation, at least 75% of the
responses had to be in the same section, with a median greater than
or equal to 7. If this was not the case, no recommendation would be
made and the proposal would be considered rejected.

These RCPs were publicly presented at the CNGOF Annual
Congress, Pari(s) Santé Femme, in Paris on June 13, 2024. They have
already been published in French Ianguage.17

We decided to address the following three PICO questions with
a five-person working group:

Question 1: In a patient who is RhD negative, when the progen-
itor is RhD positive or unknown, in case of induced or spontaneous
abortion before 12weeks of gestation, does the injection of RhD
immune globulin reduce the risk of alloimmunization?

Question 2: In a patient who is RhD negative, when the progen-
itor is RhD positive or unknown, in case of bleeding in an ongoing
pregnancy before 12weeks of gestation, does the injection of RhD
immune globulin reduce the risk of alloimmunization?

Question 3: In a patient who is RhD negative, when the progenitor
is RhD positive or unknown, in case of ectopic pregnancy, does the

injection of RhD immune globulin reduce the risk of alloimmunization?

3 | RECOMMENDATIONS

After summarizing the work of the experts and applying the
GRADE methodology, three recommendations were formalized.

All recommendations were submitted to the expert group for eval-
uation using the GRADE method. After a first round of scoring,
agreement was reached on 66.6% (2/3) of the recommendations.
In the second round of scoring, agreement was reached on the
third recommendation, which had been modified following com-
ments made in the first round. For three questions, the quality of
the evidence was rated as very low, and two weak recommenda-
tions were given. The quality and quantity of the data in the litera-
ture were considered insufficient to make a recommendation on

the third question.

3.1 | Question1

In a patient who is RhD negative, when the progenitor is RhD posi-
tive or unknown, in case of induced or spontaneous abortion before
12 weeks of gestation, does the injection of RhD immune globulin
reduce the risk of alloimmunization? (Table S1).

R1—It is not recommended to administer RhD immune globulin
before 12weeks of gestation in order to reduce the risk of
alloimmunization in the event of induced or spontaneous abortion
in RhD-negative patients when the progenitor is RhD-positive or
unknown

Weak recommendation
Very low-quality evidence

Delphi: n=20; median 8; 80.0% agreed at first round.

Argumentation

Benefit of RhD immune globulin

Few studies have evaluated the efficacy of RhD immune globulin
in preventing alloimmunization in the first trimester. A single rand-
omized controlled interventional trial published in 1972 compared
administration of RhD immune globulin with no administration of
RhD immune globulin.*® In this previous study of spontaneous
abortions, a total of 19 patients (14 with surgical treatment) re-
ceived prophylaxis (RhD immune globulin pg IM within 72 h) com-
pared with 38 patients (34 with surgical treatment) in the control
group. Gestational ages, which were not reported in detail, ranged
from eight to 24 weeks of gestation. There were no cases of im-
munization in this study, but the number of patients involved was
small and there was a potential lack of power. There are two other
interventional studies, including spontaneous abortion with surgi-
cal treatment, that compared administration of RhD immune glob-
ulin with no administration.'”?° However, these studies contain
numerous biases that severely limit the reliability of the results:
recruitment bias (RHD phenotype of progenitor not systemati-
cally known), selection bias (lack of randomization or randomi-
zation not detailed), and detection bias (diagnostic method for

alloimmunization not optimal).
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Population-based study of the effect of prophylaxis

A population-based study published in 2018 compared the preva-
lence of alloimmunization among pregnant women in Canada and the
Netherlands.?! These countries have different practices: systematic
administration of RhD immune globulin in Canada for spontaneous
or induced abortion versus no administration in the Netherlands
for spontaneous abortion before 10 weeks of gestation (WG) or in-
duced abortion before 7 WG. The study was based on public health
data. The primary endpoint was the prevalence of immunization,
that is, the presence of clinically significant perinatal antibodies at
a significant titer (whatever the type of antibody) when screening
for irregular antibodies at the beginning of pregnancy in the entire
population of pregnant women. The calculated estimated preva-
lence was 4.21/1000 (95% Cl: 4.12-4.30) in Canada and 4.03/1000
(95% Cl: 3.93-4.12) in the Netherlands. A sensitivity analysis taking
into account a compliance with the national health policy of 80%
and 90%, respectively confirmed these results. This study is subject
to several biases, in particular the fact that the populations of the
two countries are not strictly comparable. In addition, this type of
study cannot formally establish a causal relationship. However, this
population-based study suggests that systematic prophylaxis does

not influence the prevalence of alloimmunization.

Passage of fetal red blood cells into the maternal circulation

before 12 WG

A recent multicenter prospective observational study, published in
2023, examined the passage of fetal red blood cells into the maternal
circulation in patients who underwent medical or surgical abortion at
multiple centers in the USA before 12 WG between 2019 and 2022.%¢
Fetal red blood cells (FRBC) were detected and quantified by flow
cytometry before and after the procedure. Because the cytometry
protocol was modified during the study, three groups were defined: a
medical abortion group with a first cytometry protocol including 113
patients, a medical abortion group with a second cytometry protocol
including 206 patients, and a surgical abortion group with the second
protocol including 187 patients. Of the 506 women, three had prepro-
cedure FRBC concentrations above the threshold of 125 FRBC/5 mil-
lion adult red blood cells (ARBC), which is considered the risk threshold
for immunization according to the literature.?? Only one of these three
women (medical abortion group with first cytometry protocol) still had
a high post-procedural FRBC level (0.2% [95% Cl: 0%-0.93%)]). None of
the 506 women had an elevated post-procedural FRBC concentration
if they did not have an elevated preprocedural FRBC concentration
(0% [95% Cl: 0%-0.59%]). The increase in post-procedural concentra-
tion was a median of 0 FRBC/5 million ARBC (maximum 35.6) for the
entire population and a median of 0.5 FRBC/5 million ARBC (maximum
28.5) for the group using the first cytometry protocol.

The only factors significantly associated with the level of post-
procedural concentration were the preprocedural concentration and
the patient's blood group: taking patients with blood group O as a refer-
ence, having group AB was significantly associated with a higher post-
procedural concentration of FRBC. This can be explained by the fact
that in the case of group O, there is a greater clearance of FRBC. On the

other hand, group A or B were not significantly associated with a differ-
ent concentration. Given that the majority of patients in the population
were group O (54%), this may have minimized the results on the con-
centrations, but the extent of this bias appears to be limited, as group
A or B patients (43%) had concentrations that were not significantly
different from those of group O patients. No details were provided on
the time at which the post-procedure samples were obtained, but the
stability of repeat samples taken from six patients up to 72h may sug-
gest that this time did not really influence the results.

Thus, even if the threshold of FRBC at risk of immunization used
in this study is controversial because it is not consensual or formally
established, these results show that an abortion before 12weeks'
gestation, by medical or surgical method, does not increase the con-
centration of FRBC in the blood of the patients and is therefore not
associated with an additional risk of alloimmunization compared to
a normally progressing pregnancy in the first trimester. To be noted
that only patients in whom a FRBC concentration above the risk
threshold was found were the ones with already preprocedural el-
evated FRBC. This can probably be extrapolated to the situation of
spontaneous abortion.

It should be noted that while these guidelines were being prepared
for publication in French, the American Society for Maternal-Fetal
Medicine (SMFM) issued a statement recommending administration
of RhD immune globulin in the event of a spontaneous or induced
abortion.** The reasons given are that RhD alloimmunization is a par-
ticularly serious pathology and that there are insufficient data in the
literature to show that prevention with RhD immune globulin is of no
benefit. Indeed, there is no reliable evidence for the lack of benefit of
prophylaxis in these circumstances, but on the other hand, there is no
reliable evidence for the need to prevent alloimmunization in the first
trimester either, and no evidence for an increased risk of alloimmuniza-
tion during abortion. Therefore, it does not necessarily seem legitimate
to expose a potentially large number of women to a blood-derived
product for which there is no proven benefit. Regarding the interpre-
tation of the observational study on the passage of fetal red blood cells
during abortion,'® the authors, like us, point out that the risk threshold
for alloimmunization is controversial, but this study shows anyway that
the fact of having an abortion might not increase the concentration of
fetal red blood cells in the blood of patients. During this period, two
other additional recommendations were issued in which the adminis-
tration of RhD immune globulin was not recommended for induced
and spontaneous abortions before 12 WG.**4 Recently, the American
College of Obstetricians and Gynecologists suggested the possibility
of not administering RhD immune globulin in these situations and, con-

sequently, not testing for RhD.'?

Risks associated with RhD immune globulin administration

The risks associated with RhD immune globulin are low (viral and prion
risks associated with injection of a blood-derived product, hypersen-
sitivity or allergies). It is a product of human origin, obtained primar-
ily from healthy, hyperimmunized and compensated North American
donors.?® Since 2005, only Rhophylac has been marketed in France in
two doses, 200 g and 300pg, depending on the indication. There is
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a theoretical risk associated with prions, as well as a viral risk, which
is low because of the treatments used to eliminate viruses, but the
risk is not zero, particularly with regard to viruses that have not yet
been identified.?*>?* There is also a risk of allergy and hypersensitiv-
ity. A few cases of serious allergic reactions to other brands of RhD
immune globulin have been reported in the literature.?>?” No aller-
gic reactions have been reported in antenatal and postnatal efficacy
studies of Rhophylac.?* Therefore, the risks associated with RhD im-

mune globulin are very low but potentially serious.

Population potentially concerned by RhD immune globulin
administration

A total of 234253 induced abortions were performed in 2022 in
France.?® The exact number of spontaneous abortions in France in
the first trimester is not known, but has been calculated at 176280.%
The proportion of RhD-negative individuals in the French population
is approximately 15%.%° The administration of RhD immune globulin
in France for these two indications therefore affects approximately
61580 patients per year.

Overall, there is no evidence in the literature that RhD immune
globulin administration reduces the risk of alloimmunization in cases of
spontaneous or induced abortion before 12 WG. A population-based
study suggests that routine prophylaxis in the first trimester of preg-
nancy has no effect on the prevalence of alloimmunization in pregnant
women.?! In addition, a prospective multicenter observational study
published in 2023 showed that medical or surgical abortion before 12
WG does not appear to increase the concentration of fetal red blood
cells in maternal blood and therefore would not be associated with an
increased risk of alloimmunization.*® Finally, the risk of RhD immune
globulin is not zero and the potentially affected population is large.

3.2 | Question2

In a patient who is RhD negative, when the progenitor is RhD posi-
tive or unknown, in case of bleeding in an ongoing pregnancy before
12 WG, does the injection of RhD immune globulin reduce the risk

of alloimmunization? (Table S2).

R2—It is not recommended to administer RhD immune globulin
before 12weeks of gestation in order to reduce the risk of
alloimmunization in case of bleeding in an ongoing pregnancy in RhD-
negative patients when the progenitor is RhD-positive or unknown

Weak recommendation
Very low-quality evidence

Delphi: n=20; median 8; 80.0% agreed at first round

Argumentation

Risk of alloimmunization and benefit of RhD immune globulin
There are very few studies in the literature evaluating the risk
of alloimmunization and the benefit of RhD immune globulin in

case of first trimester bleeding. These studies provide a very low
level of evidence because they are purely observational, report-
ing clinical cases or case series. Some studies have a case-con-
trol design, but sometimes the controls are not even pregnant
women. For example, a 2003 study compared 24 cases (RhD nega-
tive pregnant women who were not immunized at the beginning
of pregnancy and were immunized at the end) with 24 controls
(RhD negative pregnant women who were not immunized at the
end of pregnancy), all of whom had bleeding during pregnancy.
This study showed that there was no association between alloim-
munization and bleeding during pregnancy before the 20th week
of pregnancy.31 In addition, these studies are old, the most recent
being published 20years ago, and methods for detecting alloim-
munization have evolved since then. Finally, these studies focus
on the risk factors for alloimmunization rather than the benefit
of prophylaxis with RhD immune globulin injection and refer to
highly heterogeneous patient populations, not only in the first
trimester of pregnancy.®?

Passage of fetal red blood cells into the maternal circulation

before 12 WG

A recent multicenter, prospective, observational study published in
2023 examined the passage of fetal red blood cells into the mater-
nal circulation in patients who underwent medical or surgical abor-
tion before 12 WG at multiple centers in the USA between 2019
and 2022.2 Fetal red blood cells were detected and quantified by
flow cytometry before and after the procedure. Of the 506 women,
three had a preabortion FRBC concentration above the threshold of
125 FRBC/5 million ARBC, which is considered the risk threshold
for immunization according to literature data.?? None of the three
women had a history of prior bleeding. In addition, the level of FRBC
was not significantly increased after the procedure in cases of bleed-
ing (RR 1.06 [95% Cl: 0.84-1.36], P=0.62). It should be noted that no
high FRBC concentration was found in any of the 506 women after
the procedure when it was not present before the procedure (0%
[95% CI: 0%-0.59%)]). This study, focusing on the effect of abortion
(medical or surgical) on FRBC passage in maternal blood, suggests
that abortion before 12 WG is not associated with an increased
risk of alloimmunization. This result is likely to be extrapolated to
bleeding before 12 WG.

Risks associated with RhD immune globulin administration

The risks associated with RhD immune globulin are low (viral and
prion risks associated with injection of a blood-derived product, hy-
persensitivity or allergies). It is a product of human origin, obtained
primarily from healthy, hyperimmunized and compensated North
American donors.?® Since 2005, only Rhophylac has been marketed
in France in two doses, 200pg and 300 g, depending on the indica-
tion. There is a theoretical risk associated with prions, as well as a viral
risk, which is low because of the treatments used to eliminate viruses,
but the risk is not zero, particularly with regard to viruses that have
not yet been identified.?>?* There is also a risk of allergy and hyper-
sensitivity. A few cases of serious allergic reactions to other brands
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of RhD immune globulin have been reported in the literature.?>-?’

No allergic reactions have been reported in antenatal and postnatal
efficacy studies of Rhophylac.24 Therefore, the risks associated with

RhD immune globulin are very low but potentially serious.

Population potentially concerned by RhD immune globulin
administration

Approximately 20%-25% of pregnant women will experience bleed-
ing in the first trimester and will go to their doctor or gynecologic
emergency room for diagnosis and management.34 The propor-
tion of RhD negative individuals in the French population is ap-
proximately 15%.3° The administration of RhD immune globulin for
first-trimester bleeding therefore potentially affects approximately
30000 women per year in France.

Overall, there is no evidence in the literature to support the
efficacy of RhD immune globulin administration to prevent alloim-
munization in the setting of first-trimester bleeding in an ongoing
pregnancy. Moreover, a recent multicenter prospective observa-
tional study shows that the risk of alloimmunization is low in cases
of abortion before 12 WG and that there is no association between
bleeding and an increased risk of alloimmunization. Finally, the risk
of RhD immune globulin is not zero and the potentially affected
population is large.

3.3 | Question3

In a patient who is RhD negative, when the progenitor is RhD
positive or unknown, in case of ectopic pregnancy, does the injec-
tion of RhD immune globulin reduce the risk of alloimmunization?
(Table S3).

R3—The current literature does not provide sufficient data to
determine whether the administration of RhD immune globulin can
effectively reduce the risk of alloimmunization in case of ectopic
pregnancy

No recommendation
Very low-quality evidence

Delphi: n=20; median 7; 50.0% agreed at first round; n=20; median
8.5; 80.0% agreed at second round

Argumentation

Previous recommendations of the CNGOF

In 2005, the CNGOF published recommendations for the preven-
tion of RhD alloimmunization during pregnancy including the first
trimester.2 The following circumstances were considered to be
at moderate risk of fetal red blood cell passage in the first tri-
mester: spontaneous or induced abortion, bleeding, and ectopic
pregnancy.29 This provided justification for the prevention of allo-
immunization through the administration of RhD immune globulin
injections.

However, at the time these recommendations were formulated,
there were few studies in the existing literature specifically designed
to evaluate the benefits and efficacy of preventing alloimmunization
in the first trimester. Furthermore, the epidemiologic and theoretical
data on which these recommendations were based were heteroge-
neous, outdated (whereas techniques for quantifying fetal red blood
cells in maternal blood have since evolved), and subject to certain
biases, resulting in a very low quality of evidence. In addition, none
of the data specifically addressed the risk of alloimmunization in

ectopic pregnancy.

Benefit of RhD immune globulin
The review of the literature reveals that no study has specifically
evaluated the interest of RhD immune globulin in preventing alloim-

munization in ectopic pregnancy.

Passage of fetal red blood cells into the maternal circulation in case
of ectopic pregnancy

A single comparative study, published in 1972, examined the
passage of fetal red blood cells into maternal blood in case of
ectopic pregnancy.33 This single-center South African study
compared women who had undergone surgery for a ruptured
tubal pregnancy with a control group of non-pregnant women.
The primary endpoint was a Kleihauer test result of at least 5
FRBC/150000 ARBC in the blood sample obtained within 24 h
of surgery. This criterion was met in nine out of 38 (23.7%) pa-
tients in the operated group, but not in the control group (0 out
of 40). The presence of intraperitoneal fetal red blood cells was
a secondary criterion observed in 16 of the 21 cases of operated
patients for whom this examination was available, represent-
ing a proportion of 76.2%. In the control group, 12.5% (5/40) of
cases demonstrated the presence of 1 to 2 FRBC per 150000
ARBC. The authors assumed two potential mechanisms by which
fetal red blood cells may gain access to the maternal circulation:
through the fallopian tube wall and by absorption through the
peritoneum. This study was subject to a number of biases, in-
cluding a lack of randomization, a control group of non-pregnant
patients, and lack of information on the characteristics of the
groups. Furthermore, the potential for false-positive results of
the Kleihauer test due to hemoglobinopathy or the presence
of F cells, which can be observed in early pregnancy,34 was not
considered. Therefore, the study does not provide sufficient evi-
dence to determine the risk of alloimmunization in ectopic preg-
nancy. Moreover, a recent prospective observational study of
good methodological quality, published in 2023, examined the
passage of fetal red blood cells during surgical or medical abor-
tion. The study concluded that these procedures did not increase
the concentration of fetal red blood cells in the maternal blood
and thus were not associated with an additional risk of alloim-
munization. The results of this study call for a re-evaluation of
the value of alloimmunization prophylaxis in the first trimester.
However, it is not possible to extrapolate these results to ectopic
pregnancy because the underlying pathophysiology is different
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(i.e., a reduction in the tightness and fragility of the fallopian tube
wall and the potential externalization of pregnancy material into

the peritoneal cavity).

Risks associated with RhD immune globulin administration

The risks associated with the injection of RhD immune globulin are
minimal. These include the possibility of infection with prions and
other unidentified viruses and the rare occurrence of serious allergic

reactions.?*2¢

Population potentially concerned by RhD immune globulin
administration
In France, approximately 16000 patients are treated for ectopic
pregnancy each year.®® Given that 15% of the population is RhD
negative, a total of 2400 patients should potentially receive this
prophylaxis.*®

Overall, a recent prospective observational study of good meth-
odological quality indicates that medical or surgical abortion is not
associated with an additional risk of alloimmunization.!® This study
calls for a general reconsideration of the value of preventing allo-
immunization in the first trimester. However, these reassuring re-
sults cannot be extrapolated to ectopic pregnancy, and there are no
studies of good methodological quality specifically addressing the
question of alloimmunization after ectopic pregnancy. Therefore, it
is not possible to make a recommendation based on the current data
in the literature regarding the value of RhD immune globulin injec-
tion to reduce the risk of alloimmunization in the setting of ectopic

pregnancy.

4 | CONCLUSION

Although the quality of evidence from the literature is very low, it is
recommended that RhD immune globulin not be administered in case
of induced or spontaneous abortion or bleeding before 12weeks
of gestation to reduce the risk of alloimmunization. However, the
quality and quantity of literature data was insufficient to determine
whether injection of RhD immune globulin can reduce the risk of
alloimmunization in ectopic pregnancy and no recommendation can

be made.
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