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RECOMMENDED CHANGES IN PRACTICE

1. Routine blood typing and antibody screening is not required
for pregnant individuals before 8 weeks gestation.

2. For Rh D-negative pregnant individuals undergoing potential
sensitizing events such as threatened or spontaneous
abortion, or induced abortion, Rho(D) immune globulin is not
required before 8 weeks gestation.

3. The identification of D variants such as “weak D” or “partial D”
on routine blood typing should be further investigated with
RHD genotyping to determine the risk of alloimmunization.

4. Weak D types 1, 2, or 3 identified on RHD genotyping do not
pose a risk of alloimmunization, and therefore, Rho(D)
immune globulin prophylaxis is not required.

KEY MESSAGES

1. Blood typing and antibody screening are not required before 8
weeks gestation.

2. Prophylactic administration of Rho(D) immune globulin for
early complications of pregnancy is not required before 8
weeks gestation since there is no compelling evidence of
benefit from this practice.

3. RHD genotyping is required when routine blood typing
identifies D variants (weak or partial D), as Rho(D) immune
globulin prophylaxis is not required for weak D types 1, 2, or 3.

4. Rho(D) immune globulin is effective in the prevention of
rhesus alloimmunization. When routine Rho(D) immune
globulin prophylaxis is correctly administered, both
antepartum and postpartum, to Rh D-negative pregnant
individuals, the rate of Rh D alloimmunization can be reduced
to less than 1%.

5. In Rh D-negative pregnant individuals, fetal RHD genotyping
via cell-free fetal DNA testing can identify an Rh D-negative
fetus and eliminate the unnecessary administration of Rho(D)
immune globulin prophylaxis to patients not at risk. It is
recommended in jurisdictions where this test is found to be
cost-effective for routine screening.

DEFINITIONS

Anti-D: Antibodies to the Rh D antigen found in serum; these
antigens may signal active alloimmunization or passive
immunization with Rho(D) immune globulin.

Rho(D) immune globulin: A blood product containing a high titre
of antibody to Rh D antigens of red blood cells; this product is
available in Canada under the brand name WinRho SDF.

ABSTRACT

Objective: This guideline provides recommendations for the
prevention of Rh D alloimmunization (isoimmunization) in
pregnancy, including parental testing, routine postpartum and
antepartum prophylaxis, and other clinical indications for
prophylaxis. Prevention of red cell alloimmunization in pregnancy
with atypical antigens (other than the D antigen), for which
immunoprophylaxis is not currently available, is not addressed in
this guideline.
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Target Population: All Rh D-negative pregnant individuals at risk for
Rh D alloimmunization due to potential exposure to a paternally
derived fetal Rh D antigen.

Outcomes: Routine postpartum and antepartum Rh D
immunoprophylaxis reduces the risk of Rh D alloimmunization at 6
months postpartum and in a subsequent pregnancy.

Benefits, Harms, and Costs: This guideline details the population of
pregnant individuals who may benefit from Rho(D) immune globulin
(RhIG) immunoprophylaxis. Thus, those for whom the intervention
is not required may avoid adverse effects, while those who are at
risk of alloimmunization may mitigate this risk for themselves and/or
their fetus.

Evidence: For recommendations regarding use of RhIG, Medline and
Medline in Process via Ovid and Embase Classic + Embase via
Ovid were searched using both the trials and observational studies
search strategies with study design filters. For trials, the Cochrane
Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, and Database of Abstracts of Reviews of
Effects via Ovid were also searched. All databases were searched
from January 2000 to November 26, 2019. Studies published
before 2000 were captured from the grey literature of national
obstetrics and gynaecology specialty societies, luminary specialty
journals, and bibliographic searching. A formal process for the
systematic review was undertaken for this update, as described in
the systematic review manuscript published separately.

Validation Methods: The authors rated the quality of evidence and
strength of recommendations using the SOGC’s modified GRADE
approach. See Appendix A (Tables A1 for definitions and A2 for
interpretations of strong and conditional [weak] recommendations).

Intended Audience: The intended users of this guideline include
prenatal care providers such as obstetricians, midwives, family
physicians, emergency room physicians, and residents, as well as
registered nurses and nurse practitioners.

Tweetable Abstract: An updated Canadian guideline for prevention of
Rh D alloimmunization addresses D variants, cffDNA for fetal Rh
type, and updates recommendations on timing of RhIG
administration.

SUMMARY STATEMENTS:

1. The earliest that the Rh D antigen has been identified in a fetus is 7°
weeks gestation (low).

2. There are limited data regarding the incidence of Rh D sensitization
in pregnancies earlier than 8 weeks gestation, as studies on the use
of Rho(D) immune globulin have not included pregnancies below
this gestational age (very low).

3. Certain variations in expression of the Rh D antigen, such as weak
D types 1, 2, and 3, have no risk of alloimmunization. Other D
variants (including other types of weak D or partial D) do confer a
risk of alloimmunization (moderate).

4. In Rh D-negative pregnant individuals at risk for alloimmunization,
routine antepartum and postpartum RhIG prophylaxis reduces the
risk of alloimmunization in subsequent pregnancies (moderate).

5. Universal genotyping of fetal blood type in Rh D-negative pregnant
individuals can reduce unnecessary administration of RhIG to in-
dividuals carrying an Rh D-negative fetus and who are therefore not
at risk (high).

6. As little as 0.1 mL of Rh D-positive red blood cells is considered
potentially sensitizing for Rh D-negative individuals (low).

7. In Rh D-negative pregnant individuals receiving routine antenatal
prophylaxis at 28 weeks, there is insufficient evidence to recom-
mend additional dosing at 40 weeks gestation if they have not
delivered by that date. (very low).
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RECOMMENDATIONS:

1.

Routine blood group typing and antibody screening in pregnant
individuals before 8 weeks gestation is not recommended (condi-
tional, low).

. For all pregnant individuals, we recommend blood group typing

and antibody screening at the first prenatal visit after 8 weeks
gestation (good practice point).

. For prenatal patients with discrepant, weak, or inconclusive Rh D

blood typing, further investigation with RHD genotyping is recom-
mended to determine candidacy for Rho(D) immune globulin.
Weak D types 1, 2, and 3 carry no risk of alloimmunization, and
Rho(D) immune globulin prophylaxis is not recommended for
these individuals. The presence of other weak D variants, or partial
D carries a potential risk of alloimmunization, and Rho(D) immune
globulin prophylaxis is recommended (strong, moderate).

. For non-sensitized Rh D-negative pregnant individuals, adminis-

tration of 300 ug of Rho(D) immune globulin at 28 weeks is rec-
ommended when the fetal blood type is unknown or known to be
Rh D-positive (strong, moderate). Alternatively, 2 doses of 120 ug
may be given (120 ug being the lowest dose currently available in
Canada) at 28 and 34 weeks gestation (strong, moderate).

. For non-sensitized postpartum Rh D-negative individuals with a Rh

D-positive newborn, we recommend administration of 120 or 300
ug within 72 hours of delivery, with testing and additional Rho(D)
immune globulin given for fetomaternal hemorrhage over 6 or 15
mL of fetal red blood cells, respectively (or 12 mL or 30 mL fetal
blood, respectively) (strong, moderate). If Rho(D) immune globulin
is not given within 72 hours of delivery, we recommend that 300 ug
of Rho(D) immune globulin be given as soon as the need is
recognized, for up to 28 days after delivery (strong, moderate).

. For pregnant individuals with a suspected fetomaternal hemor-

rhage, we recommend routine quantitative testing with the
Kleihauer-Betke test or flow cytometry after 20° weeks gestation in
Rh D-negative individuals to tailor the appropriate dosage of
Rho(D) immune globulin (good practice point).

. For confirmed fetomaternal hemorrhage, the dose of Rho(D) im-

mune globulin should be titrated to the volume of fetal blood (or
fetal red blood cells) in the maternal circulation; for hemorrhage

10.

1.

12.

13.

less than 12 mL (6 mL fetal red blood cells), 120 ug of Rho(D)
immune globulin should be given; for hemorrhage between 12 and
30 mL (6—15 mL fetal red blood cells), 300 ug should be given;
and for hemorrhage over 30 mL, an additional 10 ug should be
given for every additional 1mL of fetal blood (0.5 mL fetal red blood
cells) (conditional, very low). The dose given may be titrated to the
next available vial size. The appropriate dosage should be given
within 72 hours of the sensitizing event (strong, moderate).

. For non-sensitized Rh D-negative individuals who have experi-

enced threatened, spontaneous or induced abortion, ectopic
pregnancy, or molar pregnancy before 8 weeks gestation, we
recommend not administering Rho(D) immune globulin (condi-
tional, low).

. For non-sensitized Rh D-negative individuals who have experi-

enced threatened, spontaneous, or induced abortion, ectopic
pregnancy or molar pregnancy between 8 and 12 weeks gestation,
we suggest not administering Rho(D) immune globulin. In in-
dividuals who are more risk averse, Rho(D) immune globulin may
be considered (conditional, low).

For non-sensitized Rh D-negative individuals who have experi-
enced threatened, spontaneous or induced abortion, ectopic
pregnancy or molar pregnancy after 12 weeks gestation, we
suggest administration of 300 ug of Rho(D) immune globulin
(conditional, low). If the diagnosis of complete mole is certain,
Rho(D) immune globulin is not required (conditional, low).
Following chorionic villous sampling in non-sensitized Rh D-
negative individuals, we recommend Rho(D) immune globulin at a
minimum dose of 120 ug during the first 12 weeks of gestation and
300 ug thereafter (conditional, very low).

For non-sensitized Rh D-negative individuals who have undergone
second- or third-trimester invasive fetal procedures (e.g., amnio-
centesis, cordocentesis) or external cephalic version, we suggest
300 ug of Rho(D) immune globulin (conditional, very low).

For additional, ongoing, or recurrent potentially sensitizing events
(e.g., recurrent antepartum hemorrhage, multiple fetal proced-
ures), serial testing for fetomaternal hemorrhage and passive
Rho(D) immune globulin is suggested to determine appropriate
additional dosing (good practice point).
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INTRODUCTION

Antenatal and postpartum administration of Rho(D)
immune globulin (RhIG) to Rh D-negative mothers
incompatible with their fetuses for paternally derived Rh D
antigen has been a major public health success story over
the last 50 years. In Canada, ptior to the implementation
of Rho(D) immunoprophylaxis, the incidence of Rh D
sensitization within 6 months of delivery was approximately
7.2% for an Rh D-negative susceptible patient delivering an
Rh D-positive infant. With Rho(D) immune globulin
(RhIG), the incidence decreases to 1.8% after postpartum
treatment alone, and 0.07% following the introduction of
routine antenatal treatment at 28 weeks gestation.'

For low- and middle-income countries, however, where
access to immunoprophylaxis is lacking, the burden of
RhD alloimmunization remains high with neonatal mor-
tality and morbidity rates estimated to be about 11 times
higher than those of high-income countries.” Even with
structured prophylaxis programs like those in Canada,
treatment failures can and do occur. In addition, recent
advances in maternal and fetal genotyping enhance op-
portunities to identify at-risk individuals who would
benefit from immunoprophylaxis.

This update of the previously published guideline,” con-
siders these recent developments and provides direction
for obstetrical care providers. Two systematic reviews were
conducted to identify studies published since 2003 and to
evaluate the certainty of the evidence related to the
administration of RhIG for immunoprophylaxis in preg-
nancy and in the petipartum period.” For these reviews, a
formal GRADE approach was used to evaluate the evi-
dence. This approach considers the risk of bias, indirect-
ness, imprecision, inconsistency, and publication bias at the
outcome level.

The recommendations in this guideline are labelled with
the strength of the recommendation (i.e., strong, condi-
tional) and the quality of the evidence (i.e., very low, low,
moderate, high) informing the recommendation, following
the SOGC’s “modified GRADE” approach. This guideline
does not address alloimmunization to atypical (i.e., non-Rh
D) antigens, for which prophylaxis is not available.

ABBREVIATIONS

FMH fetomaternal hemorrhage
HbF fetal hemoglobin

RBC red blood cell

RhIG Rho(D) immune globulin
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RHO(D) IMMUNE GLOBULIN

RhIG is a blood product containing a high titre of ant-
body to Rh D antigens of red blood cells (RBCs). It is
obtained from pooled human plasma and is effective in the
prevention of active rhesus alloimmunization.” Although
several preparations are manufactured in North America,
in Canada, availability is virtually limited to a single
product, WinRho SDF (Emergent BioSolutions, formetly
Cangene Corporation of Winnipeg). The product is
available in vials of 600 IU (120 ug), 1500 IU (300 ug),
and 5000 IU (1000 ug). This product can be administered
by intravenous (IV) or intramuscular (IM) routes, with a
half-life of 24 and 30 days, respectively.(' An additional
product, Hyper RHO S/D (syringe) is a product not
licensed by Health Canada, but available under the Special
Access Programme only.

The nature of polyclonal anti-D as a pooled blood product
with potential infectious risks coupled with the relative
shortage of the product in some jurisdictions, has
prompted research into the development of a synthetic,
recombinant monoclonal product. Completed phase two
trials on the monoclonal product rozrolimupab have
revealed some limitations, such as the need for adminis-
tration of costly high doses and decreased efficacy
compared with the polyclonal products.” This product is
not currently available for routine use in Canada.

Route of Administration

RhIG may be administered either intravenously or intra-
musculatly; the chosen route may depend on institutional,
physician, or patient preference. A systematic review iden-
tified two randomized controlled trials that compared IV
and IM routes of administration of anti-D prophylaxis at 28
weeks gestation and found no difference between routes.”

ASSESSMENT OF RH D ALLOIMMUNIZATION RISK

Blood Grouping and Antibody Screening in
Pregnancy

The prevalence of the Rh D-negative blood type is
population-specific and related to relative gene frequencies
in that population cohort. Incidence varies widely from
less than 1% in the Han Chinese population8 to 27% in the
Spanish Basque population.” White populations have an
approximate 15% incidence of Rh D-negative blood."’

Determination of maternal blood type as an element
of prenatal screening at the first antenatal visit aims
to identify Rh D-negative people at risk of rhesus
alloimmunization as potential candidates for Rh D
immunoprophylaxis.
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The earliest gestational age at which the D antigen has
been detected on embryonic RBCs was 52 days (7° wecks
gestational age), or 38 days after conception.' There are
limited data regarding the incidence of Rh D sensitization
in pregnancies earlier than 8 weeks gestation, as studies on
RhIG use have not included pregnancies below this
gestational age.'” Thus, we suggest that maternal blood
group typing and antibody screening be done after 8 weeks
gestation, as there is no requirement for prophylaxis
before this gestational age. In uncomplicated pregnancies,
this bloodwork may be scheduled to coincide with first-
trimester screening (11—14 weeks), where available.

Pregnant individuals with Rh D-negative blood should be
advised of this result, the possible repercussions of
alloimmunization should sensitizing events occur during
pregnancy, and the existence of established prophylaxis
programs. Important points that may impact counselling
should be elicited from the patient, including past preg-
nancy and neonatal outcomes, transfusion history, social
risk factors for sensitization (e.g., needle-sharing), and the
paternal Rh D type, if it is known.

Recommendations 1 and 2

D Variants (Weak D and Partial D)

At the time of antenatal serological testing, some in-
dividuals may have weakly reactive Rh D or results that are
discrepant from prior testing, Historically this was termed
weak D or D”. Today, the genetic basis of these D variants
is better understood.”” The most common variants are
called weak D and are characterized by a quantitative
decrease in D antigens on the red cell surface. Another
type of Rh D variant is the partial D phenotype, for which
the Rh D antigen is present but altered, potentially
allowing an individual to form alloantibodies to the epi-
topes on Rh D-positive RBCs that are different from their
own.

Previously, a follow-up serologic weak D test was routine
in Canada for individuals with a weakly reactive result on
initial Rh D typing (i.e., agglutination graded <24) to
establish a serologic weak D phenotype. In line with the
National Advisory Committee on Blood and Blood
Products (NAC), it is now recommended that individuals
with a weakly reactive Rh D result have RHD genotyping
performed.’” Similarly, individuals with discrepant or
inconclusive Rh D test tesult should have RHD geno-
typing. RHAD genotyping is available to all pregnant

individuals in Canada through reference laboratories at
Canadian Blood Services (Edmonton, AB) and Héma-
Québec (Montréal, QC). Most commonly, genotyping
identifies weak D types 1, 2, or 3."* These weak D types
confer no risk for alloimmunization to the D antigen, and
the patient can be safely considered Rh D positive, with no
requirement for RhIG prophylaxis.' ™" Conversely, if
genotyping reveals any other weak D type or a partial D
variant, the individual should be considered at risk for
developing allo-anti-D if exposed to the D antigen. These
patients should be offered RhIG prophylaxis at the usual
times during pregnancy. " There is debate among ex-
perts regarding the management of weak D type 4; the
conservative approach is to provide RhIG prophylaxis.'*

Recommendation 3

Identification of Pregnant Individuals at Risk for Rh
D Alloimmunization

RhIG is offered to all Rh D-negative pregnant individuals
at risk for alloimmunization due to incompatibility with an
Rh D-positive fetus. The Rh D antigen in a Rh D-positive
fetus is paternally derived. This implies that in situations
where paternity is certain and this individual is docu-
mented to be also Rh D-negative such an incompatibility
will not exist and RhIG may be omitted. Caution must be
exercised, however, as the reported incidence of mis-
attributed paternity in Canada is estimated to be 4%."

In some countries, universal genotyping of the fetal blood
group using cell-free fetal DNA in maternal blood is in-
tegrated into routine antenatal care.'™"” Such an approach
provides the advantage of targeted administration of RhIG
immunoprophylaxis to Rh D-negative pregnant people
who carry Rh D-positive fetuses, without the need for
paternal testing. Such an approach has the potential to
prevent unnecessaty administration of a pooled blood
product to approximately 40% of Rh D-negative women
whose fetuses are also negative for the Rh D all'ltigen,18
while preserving stocks of RhlIG, which are limited in
certain jurisdictions.

Several analyses of this universal approach to screening
have been conducted with varying results.'”*' The false-
negative rate of fetal RHD genotyping is up to 0.2%,
depending on the assay used.'” While acknowledging the
accuracy of the test and the benefits described above, most
of these reports point to the cost of fetal genotyping as the
rate-limiting step to cost-effectiveness. In Canada, fetal
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genotyping is currently outsourced to international refer-
ence labs with added costs. Geographical distribution of
patients within Canada may also limit timely access to
testing,

Therefore, universal noninvasive fetal genotyping of Rh
D-negative pregnant individuals who are not already
alloimmunized is currently not the standard of care.
Further research is required to revisit this question as the
cost of the technology declines with high throughput
testing and as patient preferences and values dictate.

Passive Versus Active Immunization

When anti-Rh D is identified on antibody screening in an
Rh D-negative person, it may represent passive transfer of
administered RhIG or active alloimmunization. Differen-
tiation requires knowledge of whether the patient has
received RhIG and the timing of administration.

One study demonstrated that passive RhIG was no longer
detectable in patient serum 96 days (approximately 13
weeks) after receiving RhIG™; however, the ability to
detect residual RhIG 10—13 weeks after administration
depends on the sensitivity of the assay used.”” Where
there is uncertainty regarding whether the identified
antibody is passive or active, we suggest serial antibody
screening and titre. Passive antibody is expected to
decrease over time. Individuals with anti-Rh D due to
active alloimmunization do not require RhIG immuno-
prophylaxis, while those with confirmed passive transfer
do require prophylaxis. If it is uncertain whether the
antibody is passive or active, we suggest continued
administration of RhIG immunoprophylaxis.

PROPHYLACTIC ADMINISTRATION OF RHIG

Prior to Administration of Prophylaxis

RhIG is indicated for prevention of Rh D alloimmuniza-
tion in individuals not previously sensitized; however, there
is debate among clinicians regarding routine screening for
the presence of antibodies prior to administration. In Rh
D-negative individuals, the rationale for repeat blood
group typing and screening at 28 weeks prior to admin-
istration of RhIG is to identify those who have since
become alloimmunized and therefore would no longer be
candidates for this prophylaxis. A Canadian study at two
hospitals providing low-risk obstetrical care found that the
prevalence of new alloimmunization between the first-
trimester antibody screen and 28 weeks gestation was 42
out of 17 568 (0.24%); none of the detected antibodies
were anti-D.”* Acknowledging that the incidence of
developing anti-D by 28 weeks gestation is low, we
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continue to suggest pretreatment antibody screening to
identify those who may need other, more intensive
monitoring and/or treatment due to the presence of al-
loantibodies. However, RhIG administration should not be
deferred pending the antibody screening result.

Informed consent must be obtained ptior to administra-
tion of any blood product. If the individual refuses RhIG,
they should be advised of the potential consequences of
not receiving the prophylaxis. A patient information
brochure is available from the manufacturer of RhIG.

Administration of Routine Prophylaxis

Postpartum Prophylaxis

Postpartum administration of RhIG to Rh D-negative
mothers at risk has been part of routine prophylaxis
programs in Canada since the 1970s. Data from both
randomized controlled trials and observational studies
have informed this practice, albeit with significant het-
erogeneity among the studies in terms of dosage and the
number and timing of doses (i.e., 2 antenatal plus post-
partum, 1 antenatal plus postpartum, postpartum only).”

The baseline risk of Rh D alloimmunization without
routine prophylaxis has been treported as approximately
7% at 6 months postpartum” and 17% in a subsequent
pregnancy.”® A systematic review determined that post-
partum administration of RhIG 24—72 hours after de-
livery reduced the number of individuals sensitized to Rh
D at 6 months postpartum (70 per 1000 fewer, 95% CI
67—71 per 1000) and in a subsequent pregnancy (130 per
1000 fewer; 95% CI 117—139 per 1000) compared with
not receiving RhIG, regardless of dosage used.” However,
another systematic review found that a very low dose of 50
ug increased the risk of sensitization in a following preg-
nancy compared with higher doses.’

Newborn blood typing using cord blood is recommended
to ascertain the need for postpartum prophylaxis. Since
RhIG is available in Canada as vials of 120 or 300 ug, a
single dose of 120 or 300 ug can be given, with quantifi-
cation of fetomaternal hemorrhage (FMH) to determine
whether additional RhIG is required. If the 120-ug dose
was given, FMH over 12m L requires additional RhIG; if
the 300-ug dose was used, FMH over 30 mL requires
additional RhIG. If RhIG is not given within 72 hours of
delivery, 300 ug of RhlG should be given as soon as the
need is recognized, for up to 28 days after delivery.

Antepartum Prophylaxis
Following the success of the RhIG postpartum trials,
attention turned to investigating the potential benefits of
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additional antenatal administration of immunoprophylaxis
to protect against immunizing events during pregnancy
and delivery. It is estimated that without antenatal RhIG
prophylaxis, 1%—2% of Rh D-negative women at risk
become sensitized.”” In a systematic review, use of ante-
partum prophylaxis together with routine postpartum
prophylaxis resulted in fewer individuals (9 per 1000; 95%
CI 2—11 per 1000) sensitized to Rh D at delivery and up
to 12 months postpartum.”

There is debate regarding use of a single dose (300 ug) at
28 weeks gestation compared with a 2-dose regimen (120
ug/dose) at 28 and 34 weeks gestaton. The Royal
Australian and New Zealand College of Obstetricians and
Gynaecologists™ and the British Society for Haematology
(BSH)™ support a 2-dose regimen. The 2-dose approach
may achieve a higher circulating concentration of RhlG as
term approaches than the single larger dose. Turner et al.
conducted a bias-adjusted meta-analysis of studies
assessing various doses of antepartum RhIG and
concluded that a 1250 IU (250 wug) dose at 28 and 34
weeks was the most effective at preventing alloimmuni-
zation with a decreased odds of sensitization (OR 0.19;
95% CI 0.03—0.53), while a single dose of 1500 IU (300
ug) at 28—30 weeks had an OR of 0.42 (95% CI
0.17—0.73).”" However, in a UK.-based cohort study,
White et al. reported lower compliance in administration
of a 2-dose regimen compared with a 1-dose regirnen,31
Thus, given the added cost and risk of lower compliance
with 2 doses and evidence for acceptable efficacy with 1
dose, we continue to recommend a single dose of 300 ug
RhIG at 28 weeks, although the 2-dose regimen may also
be used.

Figure 1 presents a flow chart for routine antepartum and
postpartum Rh D prophylaxis in Rh D-negative pregnant
individuals.

Recommendations 4 and 5

Repeat dosing at 40 Weeks Gestation

Twelve weeks after injection of 300 ug (1500 1U) of RhIG,
56%—75% of individuals have no residual anti-D.”
Bowman and Pollock noted that 3 of 9 failures of ante-
natal prophylaxis occurred in women delivering at least 13
wecks after the antenatal dose of RhIG." A policy of in-
duction of labour before 42 weeks gestation may therefore
influence the rate of Rh D sensitization and the decision to
administer an additional dose of RhIG after 40 weeks
gestation. There is currently insufficient evidence for or

against administering another dose of RhIG to an un-
sensitized Rh D-negative individual who has not delivered
by 40 weeks.

Additional Clinical Indications for RhIG

Prophylaxis

Fetomaternal Hemorrhage

Experiments in D-negative men injected with D-positive
cells and RhlIG established that 20 ug of RhIG protects
against 1 mL of D-positive RBCs (about 2 mL of fetal
blood).” A dose of 300 ug of RhlG protects against 30
mL of fetal blood (15 mL of fetal RBCs), and 120 ug
protects against 12 mL of fetal blood (6 mL of fetal
RBCs). It has been demonstrated that even 0.1 mL of D-
positive RBCs can sensitize some Rh D-negative women,”
thus this volume of fetal RBCs is considered potentially
sensitizing,

Fetoplacental blood volume varies by gestational age and
fetal weight. At 20 weeks gestation, the fetoplacental blood
volume is estimated to be 30 mL.” Thus, in the case of a
sensitizing event before 20 weeks gestation, the entirety of
the fetal blood volume would be covered by a single 300
ug dose of RhIG, and quantification of FMH is not
required (Figure 2). After 20 weeks gestation, additional
RhIG may be required depending on the quantity of fetal
blood within maternal circulation, and quantification of
FMH is recommended (Figure 3).

Tests for FMH may be qualitative or quantitative.”® The
rosette test is a qualitative test for Rh D-negative in-
dividuals carrying an Rh D-positive fetus. In this test,
maternal blood is mixed with exogenous Rh D antibodies,
which adhere to any Rh D-positive fetal cells. Indicator
RBCs are then added, which cluster around the antibody-
coated fetal cells, forming rosettes that can be identified
under the microscope. Quantitative tests include the
Kleihauer-Betke test and flow cytometry. The former is an
acid elution test, in which a smear of maternal venous
blood is obtained, subjected to an acid solution, and
stained. Adult hemoglobin is easily eluted by acid, in
contrast to fetal hemoglobin (HbF). As a result, when
viewed under a microscope, adult RBCs that do not
contain HbF will appear as clear ghost cells, whereas fetal
RBCs containing HbF will maintain their colour. Fetal cells
are counted and expressed as a percentage of adult cells.
This percentage is then used to calculate the volume of
FMH. There may be interobserver variability in identifi-
cation of fetal ghost cells, and the calculation of FMH
volume assumes a constant maternal blood volume of 5 L.
Because of the reliance on the presence of HbE, this test
may also be inaccurate for those with hemoglobinopathies
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Figure 1. Routine prophylaxis against Rh D alloimmunization for pregnant individuals (*non-sensitized).

First Trimester =28 weeks

AND

AND

Third Trimester

!

(O]

If 300 pg given at 28 weeks gestation

No additional routine antepartum dose of RhIG

Assess Risk of Rh Alloimmunization

Rh negative
No anti-D antibodies

Fetus Rh positive or unknown fetal blood type

28 weeks*
300 pg RhIG IM or IV

120 pg RhIG IM or IV

If 120 pg given at 28 weeks gestation

34 weeks
120 pg RhIG IM or IV

Postpartum

Infant Rh positive

Within 72 hours of delivery
300 pg RhIG IM or IV
OR
120 pg RhIG IM or IV

Newborn cord blood typing and screening

Infant Rh negative

No further RhIG required

No FMH

Assessment of FMH l

FMH

(

If 300 pg given postpartum

Additional RhIG
(10pg per 1 mL of fetal blood over 30 mL)

Rounded up to vial size

\

If 120 pg given postpartum

Additional RhIG
(10 pg per 1 mL of fetal blood over 12 mL)
Rounded up to vial size

FMH: fetomaternal hemorrhage; IM: intramuscular; IV: intravenous; RhIG: Rho(D) immune globulin.

or near term, when the fetus begins to produce adult
hemoglobin. Flow cytometry is another quantitative test
for FMH that identifies the presence of HbF in fetal
RBCs. This test is less operator-dependent than Kleihauer-
Betke testing and can differentiate false-positive test results

in those with hemoglobinopathies.  Fluorescent
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monoclonal antibodies to HbF are mixed with the blood
sample, and the fluorescence intensity is measured. This
technique differentiates between adult and fetal HbF-
containing cells using differential fluorescence intensity
between HbF-containing adult and fetal cells, mean cell
volume, and/or the presence of other RBC antigens. This
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Figure 2. Potentially sensitizing events in pregnancy at less than 20 weeks gestation and RhIG prophylaxis.

l

< 8 weeks’ gestation

No type and screen required
No RhIG required

Spontaneous, threatened, OR induced abortion;
Molar pregnancy (partial or unknown);
Ectopic pregnancy

L

> 8 weeks’ gestation, OR Invasive prenatal procedure

Type AND screen

(

Rh positive

No RhIG required

!

Rh negative

{

8 — 12 weeks' gestation

May consider not administering RhIG
OR
RhIG 120 OR 300 pg IM OR IV

)

=12 weeks’ gestation

RhIG 300 pg IM OR IV

l

For ongoing pregnancy

Continue with routine antepartum prophylaxis (see Figure 1)

IM: intramuscular; 1V: intravenous; RhIG: Rho(D) immune globulin.

test is typically performed with multiple samples at once
(i.e., batched); hence, is not available for single urgent
cases. Laboratories in Canada have varying capacities to
provide one or both of these tests for detecting FMH.

Clinical conditions and events associated with potential
placental trauma or disruption of the fetomaternal inter-
face (e.g, placental abruption, external cephalic version,
blunt trauma to the abdomen, placenta previa with
bleeding) can lead to sensitizing FMH. Measurement of
FMH volume in these scenarios is prudent. No studies
were identified in the systematic review specific to
placental trauma.”

Spontaneous massive FMH may rarely occur and presents
as decreased fetal movement with abnormal fetal heart rate
pattern, fetal anemia, hydrops, or stillbirth. Quantitative

FMH testing may be used in such cases to make the
diagnosis, and in the Rh D-negative patient, determine the
dosage of RhIG required.

Recommendations 6 and 7

Bleeding and Induced Abortion Before 20 Weeks
Gestation

Prior to 8 weeks gestation, there is no evidence or path-
ophysiologic rationale for the use of RhIG. Using flow
cytometry, Horvath et al. demonstrated that, in those
undergoing uterine aspiration in the first trimester, fetal
RBCs do enter the maternal circulation but in quantities
below the threshold for sensitization (0.1 mL per 4 L of
maternal blood).”” This group also found that following
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Figure 3. Potentially sensitizing events in pregnancy at greater than 20 weeks gestation and RhIG prophylaxis.

Sensitizing events requiring
FMH quantification:

* Placental abruption
* Bleeding placenta previa
 Suspected FMH

o Blunt abdominal trauma
o Unexplained uterine bleeding

Quantitative assessment of FMH:
Kleihauer or flow cytometry

Rh negative

)

Fetal bleed 12 - 30 mL

c

Fetal bleed <12 mL

RhIG 120 g IM OR IV RhIG 300 g IM OR IV

l

Fetal bleed =30 mL

RhIG 300 g IM OR IV.

AND

RhIG 10 pg/1mL of fetal blood

greater than 30mL

Sensitizing events not requiring
FMH quantification:

© Chorionic villus sampling

* Amniocentesis

¢ Cordocentesis

o External cephalic version

RhIG 300 pg IM OR IV

)

FMH: fetomaternal hemorrhage; IM: intramuscular; 1V: intravenous; RhIG: Rho(D) immune globulin.

induced medical or surgical abortion before 12 weeks’
gestation, circulating fetal RBCs in maternal circulation did
not exceed the threshold for sensitization. ™

However, there are reports of Rh D immunization
occurring following spontaneous ot induced abortion after
8 weeks,””" and therefore there may be a role for RhIG
prophylaxis. A systematic review " identified two random-
ized controlled trials that evaluated RhIG in women after
spontaneous or induced abortion: one compared 300 ug
with placebo’' and the other compared a higher dosage
(300 wg) with a lower dosage (50 ug) of RhIG."* Among
the 803 participants in these trials, none became immu-
nized at 6 months of follow-up. Another systematic review
identified two other studies that assessed the use of RhIG
after miscarriage or abortion up to 12 weeks gestation,
with a total of 214 Rh D-negative patients. Sensitization at
6 months of follow-up only occurred in individuals not
receiving RhIG; however, meta-analysis was not con-
ducted because of significant study heterogeneity, and the
authors concluded there was limited evidence on the
effectiveness of anti-D in early miscarriage or abortion.™
Thus, we do not recommend blood group typing, anti-
body screening, or provision of RhIG prior to 8 weeks
gestation. For spontaneous or induced abortion between
8-12 weeks gestation, there is some evidence that the fetal
RBCs entering maternal circulation are not sufficient to
lead sensitization, may consider not

to clinicians
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administering RhIG.”® However, there are rare reports of
sensitization following procedures at this gestational age,
and clinicians may administer RhIG in this group
following a discussion of risks and benefits. We continue
to recommend RhIG for pregnancy loss after 12 weeks
gestation, as there is a possible risk of sensitization.

No conclusive evidence was identified concerning the use
of RhIG in ectopic pregnancy. However, 25% of in-
dividuals with a ruptured tubal pregnancy have a signifi-
cant number of fetal RBCs in their circulation, suggesting
that RhIG is indicated."”

Complete hydatidiform mole is composed entirely of
trophoblastic tissue. Since trophoblastic tissue does not
express Rh D antigen, expert consensus maintains that
RhIG may be omitted when complete mole is diagnosed in
non-sensitized Rh D-negative individuals. However, by the
same reasoning, RhIG should not be omitted for partial
mole or uncertain diagnosis of molar pregnancy because
fetal RBCs are present. No studies were identified in the
systematic review specific to molar pregnancy.4

There is little evidence to support what dosage of RhIG
should be provided in the first trimester.

Recommendation 8
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Invasive Fetal Diagnostic Procedures and External Ce-
phalic Version

Even with sonographic placental localization, a potentially
immunizing volume of FMH (>0.1 mL) occurs in at least
2% of pregnancies undergoing amniocentesis.”” Fourteen
percent of first-trimester chorionic villi sampling proced-
ures results in FMH."® FMH can occur following cordo-
centesis, particularly if a transplacental route is chosen, and
the prevalence of FMH following cordocentesis exceeds
that following amniocentesis.”’

There are few studies evaluating the administration of
RhIG after invasive fetal diagnostic procedures. A small
comparative cohort study from the UK. Medical Research
Council (Working Party on Amniocentesis) in 1978 eval-
uated 117 women who had received amniocentesis before
20 weeks gestation.” Half of the women (n = 59) were
given RhIG after the procedure and 58 women were not.
The report did not specify dosage. Among the 117
women, 3 who did not receive RhIG became sensitized. In
a systematic review, no studies involving chotionic villi
sampling and cordocentesis were identified.”

FMH has been identified in 1%—6% of attempted or
successful external cephalic version attempts.”’

Recommendations 9 and 10

Ongoing Hemorrhage

There is no evidence to inform Rh D immunoprophylaxis
strategies in the context of ongoing antenatal hemorrhage.
Considering international guidance, the BSH suggests
serially testing patients with ongoing hemorrhage after 20
weeks gestation by quantitative methods (e, the
Kleihauer-Betke test).”” Additional RhIG is administered at
a dose sufficient for the quantity of FMH thus identified.
However, guidelines from the American College of Ob-
stetricians and Gynecologists (ACOG) recommend only
petforming the Kleihauer-Betke test and providing an
additional RhIG dose for those with a negative indirect
Coombs test (i.c., no temaining passive RhIG).” The BSH
recommends a conservative testing interval of every 2
weeks in those with ongoing intermittent hemorrhage,
while ACOG suggests assessment can occur every 3 weeks.

Similar to the above international guidelines, serial testing
for FMH and the presence of passive RhIG every 2—3
weeks is suggested for ongoing antepartum hemorrhage,
in line with ACOG and BSH recommendations (see
Figure 4). Where this testing is positive, RhIG should be

given at a dose sufficient for the quantity of hemorrhage
identified. If antibody screening results are negative (i.c.,
no temaining passive RhIG), RhIG should be adminis-
tered. If antibody screening results are positive and
quantitative testing did not identify FMH, additional RhIG
is not required.

Routine antepartum and postpartum RhIG prophylaxis

should continue on schedule, regardless of additional
RhIG provided for potentially sensitizing events.

Recommendation 11

PATIENT SAFETY ISSUES RELATED TO
ADMINISTRATION OF RHIG

To understand the true safety profile of a drug, monitoring
and reporting of adverse drug events and medication er-
rors is necessary. There is a dearth of information
regarding the event rate of adverse drug effects and
medication errors surrounding the use of RhIG because of
the absence of mandatory regulatory reporting re-
quirements for such events in most jurisdictions.

Medication Errors

In the UK., where mandatory reporting exists for RhIG
products, a 2016 report described RhlG-related errors,
including late administration or omission for eligible
patients and laboratory error. These errors resulted in 3
patients becoming sensitized in their subsequent
pregnancies.”’

Regarding the Canadian expetience, one study reported an
85% antenatal treatment rate in eligible Rh D-negative
women compared with a 98% postpartum treatment
rate.”” Factors influencing this observation included lack of
prenatal care prior to the third trimester, transfer from an
outside facility, and licensing of attending physicians prior
to 1980.

These reports underscore the need for broad education
strategies, along with the use of checklists to ensure
adherence to local protocols and robust record keeping
and traceability of product use to facilitate communication
between the various obstetrical care providers and lab
personnel in a progressively complex clinical environment.

Adverse Events
Early RhIG preparation involved Cohn fractionation
techniques, which resulted in residual impurities and
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Figure 4. Ongoing antepartum hemorrhage after 20 weeks gestation and management of RhIG prophylaxis.

—>

!

Ongoing antepartum hemorrhage
Where RhIG given for initial sensitizing event

Serial quantitative FMH testing* every 2-3 weeks

28 weeks

Routine antenatal prophylaxis

(

Positive quantitative test

Provide RhIG 10 pg/1mL of fetal blood
identified, rounding up to a vial size
(120 or 300 pg)

\

Negative quantitative test

Antibody screen

(

RhIG antibodies not identified

Provide RhIG 300 pg IM

l

RhIG antibodies identified

No additional RhIG required

\ J

*Kleihauer-Betke test or flow cytometry.

FMH: fetomaternal hemorrhage; IM: intramuscular; IV: intravenous; RhIG: Rho(D) immune globulin.

higher risks of anaphylactic events. In addition, an
outbreak of hepatitis C in Ireland in the late 1970s was
attributed to contaminated RhIG, though this was prior to
the identification of the hepatitis C virus. The Cangene
Corporation of Winnipeg used ion exchange chromatog-
raphy to create a purer product, WinRho, that could be
administered intramusculatly or intravenously. No cases of
transmission of infectious pathogens have been reported
in North America since implementation of the newer
preparations of RhIG.”

High doses of RhIG in conditions such as immune
thrombocytopenic purpura have been associated with
disseminated intravascular coagulation, renal failure, and
intravascular hemolysis. These events have not been re-
ported in pregnant individuals given usual doses for Rh D

12 ¢ APRIL JOGC AVRIL 2024

immunoprophylaxis. Minor symptoms of pain at the in-
jection site, headache, flushing, and general malaise have
been reported.” Case reports and small case series
acknowledge the possibility of rare adverse effects in
certain identifiable at-risk populations. Anaphylaxis
following RhIG administration has been reported in
patients with immunoglobulin A (IgA) deficiency or anti-
bodies to IgA, and use of RhlG preparations that are IgA-
depleted is advised. Caution is also advised in individuals
with insulin-dependent diabetes when RhIG products that
have been stabilized in maltose (e.g., WinRho SDF) are
given, as this product can interfere with certain glucose
monitoring systems (i.e., glucose testing strips using GDH-
PQQ methodology), giving falsely elevated glucose read-
ings and potentially leading to over-administration of
insulin and subsequent hypoglycemia.”
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Management of Hypersensitivity Reactions

Both anaphylaxis and delayed transfusion reactions have
been reported with RhIG. Once hypersensitivity to RhIG
is suspected, it presents a management challenge for the
subsequent pregnancy. Referral to an allergist is suggested,
with possible cautious drug challenge testing in a hospital
setting in collaboration with an obstetrician and anesthe-
siologist. Fetal RHD genotyping may play a role in
determining whether Rh D immunoprophylaxis is indeed
necessary. Strategies to mitigate risks in susceptible women
with Rh D-positive fetuses include restriction of RhIG to
the postpartum period and progressive desensitization to
RhIG by successive, small interval dosing (e.g., 10%, 30%,
and 60% of the desired total dosage administered at 30-
minute intervals).”

Neonatal Effects

The transplacental passage of RhlG has raised concerns
over potential adverse effects to the fetus, especially if
born prematurely and shortly after the routine antenatal
administration of RhIG. Limited retrospective and obser-
vational data suggest the risk is minimal. In a cohort of 94
preterm infants born at 28—34 weeks gestation whose
mothers received RhIG at 28 wecks gestation, slightly
higher bilirubin levels were encountered in the first 3 days
of life without evidence of significant hemolysis requiring
phototherapy or transfusion. Hematocrit levels also
remained stable.”

CONCLUSION

Routine use of RhIG in Rh D-negative individuals has
significantly reduced the incidence of Rh D alloimmuni-
zation in the past several decades. This guideline outlines
the judicious use of RhIG in the Canadian context,
including refined recommendations for pregnancies earlier
than 8 weeks gestation and updates on testing for and
management of D variants. Multidisciplinary collaboration
and communication between care providers and trans-
fusion medicine laboratories will maximize effectiveness
while minimizing medication error and treatment failures
related to RhIG administration.
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Prevention of Rh D Alloimmunization

APPENDIX A

Table A1. Key to Grading of Recommendations, Assessment, Development and Evaluation Quality of Evidence

Grade Definition
Strength of
recommendation
Strong High level of confidence that the desirable effects outweigh the undesirable effects (strong recommendation for) or
the undesirable effects outweigh the desirable effects (strong recommendation against)
Conditional (weak)” Desirable effects probably outweigh the undesirable effects (weak recommendation for) or the undesirable effects

probably outweigh the desirable effects (weak recommendation against)

Quality of evidence

High High level of confidence that the true effect lies close to that of the estimate of the effect

Moderate Moderate confidence in the effect estimate:
The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially
different

Low Limited confidence in the effect estimate:

The true effect may be substantially different from the estimate of the effect

Very low Very little confidence in the effect estimate:

The true effect is likely to be substantially different from the estimate of effect

Adapted from GRADE Handbook (2013), Table 5.1.

@Do not interpret conditional (weak) recommendations to mean weak evidence or uncertainty of the recommendation.

Table A2. Implications of Strong and Conditional (Weak) recommendations, by guideline user

Perspective Strong Recommendation
* “We recommend that...”
® “We recommend to not...”

Authors The net desirable effects of a course of action outweigh
the effects of the alternative course of action.

Patients Most individuals in the situation would want the
recommended course of action, while only a small
proportion would not.

Clinicians Most individuals should receive the course of action.
Adherence to this recommendation according to the
guideline could be used as a quality criterion or
performance indicator.

Policy makers The recommendation can be adapted as policy in most
settings.

Conditional (Weak) Recommendation
* “We suggest...”
® “We suggest to not...”

It is less clear whether the net desirable consequences of a
strategy outweigh the alternative strategy.

The maijority of individuals in the situation would want the
suggested course of action, but many would not.

Recognize that patient choices will vary by individual and
that clinicians must help patients arrive at a care decision
consistent with the patient’s values and preferences.

The recommendation can serve as a starting point for
debate with the involvement of many stakeholders.

Adapted from GRADE Handbook (2013), Table 6.1.
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