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Abstract
Objective: To examine whether literature supports the use of Rh immune globulin in Rh-negative

women with first trimester spontaneous abortions to prevent maternal sensitization to the fetal Rh
antigen and subsequent fetal morbidity and mortality.
Methods: We searched MEDLINE (1966-2005), the Cochrane Central Register of Controlled Trials,

EMBASE (1990 to 2005), and the reference sections of the articles found. The search is considered
updated to December of 2005. Search terms included vaginal bleeding, Rh negative, Rh immune
globulin, RhoGAM, isoimmunization, sensitization, first trimester pregnancy, threatened, and sponta-

neous abortion.
Results: The evidence to support the use of Rh immune globulin for a diagnosis of first trimester
spontaneous abortion is minimal. There is a paucity of well-designed research that examines maternal

sensitization or hemolytic disease of the newborn as an outcome in patients receiving, versus not receiving,
Rh immune globulin in first trimester bleeding. There is significant evidence to demonstrate fetomaternal
hemorrhage in first trimester spontaneous abortions; yet, no studies demonstrate subsequent maternal
sensitization or development hemolytic disease in the fetus as a result of this hemorrhage.

Conclusion: In summary, there is minimal evidence that administering Rh immune globulin for first
trimester vaginal bleeding prevents maternal sensitization or development of hemolytic disease of the
newborn. The practice of administering Rh immune globulin to Rh-negative women with a first trimester

spontaneous abortion is based on expert opinion and extrapolation from experience with fetomaternal
hemorrhage in late pregnancy. Its use for first trimester bleeding is not evidence-based.
D 2006 Elsevier Inc. All rights reserved.

1. Clinical scenario

A 22-year-old G2P1 woman at 9 weeks gestation presents
to the ED with lower abdominal cramping and vaginal
bleeding for 2 days. Physical examination is unremarkable
except for a closed cervical os. Beta human chorionic

gonadotropin and transvaginal ultrasound are consistent with
a single intrauterine pregnancy at 9 weeks of gestation. The
patient’s blood type is A negative. Should the ED physician
administer Rh immune globulin (RhIG)? Has it been shown
to decrease maternal sensitization or fetal complications?

2. Introduction

First trimester vaginal bleeding is a common complaint
in the ED. Although the administration of RhIG to
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Rh-negative women has become the standard of care, it has
been criticized as not being cost-effective and lacking
clinical benefit. Although RhIG has been shown efficacious
in reducing maternal sensitization and fetal morbidity and
mortality peripartum and during the third trimester [4], its
efficacy and use during the first trimester is controversial. In
this review, we examined whether literature would support
the use of RhIG in Rh-negative women with first trimester
spontaneous abortions to prevent maternal sensitization to
the fetal Rh antigen, and its subsequent effects on fetal
morbidity and mortality.

3. Methods

We searched MEDLINE (1966-2005), the Cochrane
Central Register of Controlled Trials, EMBASE (1990 to
2005), and the reference sections of the articles found. The
search is considered updated to December of 2005. Search
terms included vaginal bleeding, Rh negative, RhIG,
RhoGAM, isoimmunization, sensitization, first trimester
pregnancy, threatened, and spontaneous abortion.

4. What is the evidence?

A single double-blind randomized control trial was
published in 1972 to examine the use of RhIG and
subsequent sensitization after a first trimester spontaneous
abortion [1]. Although methodologically sound, the study
population was small (total 57 patients) and may not have
been sufficient to demonstrate a difference in the experi-
mental and control groups. Nineteen Rh-negative women
undergoing first trimester spontaneous abortions were
randomized to receive RhIG, and 29 Rh-negative women
received either placebo or nothing. No patient in either the
experimental or control groups became sensitized.

A more recent (2003) retrospective case control trial
undertaken in Mexico examined transvaginal bleeding as a
risk factor for sensitization [2]. Cases consisted of consec-
utive Rh-negative women who became sensitized during
their pregnancies or early postpartum. Transvaginal bleed-
ing before week 20 did not significantly increase the risk of
isoimmunization, whereas transvaginal bleeding after week
20 was associated with 5 times the risk of isoimmunization.
Overall, the authors concluded that transvaginal bleeding
at any stage of pregnancy increased the likelihood of

sensitization. Again, the study population was small (24
cases, 24 controls), and no temporal link was made between
the time of the transvaginal bleeding and subsequent
sensitization. Unfortunately, in the study design, any woman
with first trimester bleeding who later became sensitized
during her third trimester was considered to have had this
sensitization event in the first trimester despite repeated
episodes of hemorrhage.

A single case report described maternal sensitization in a
woman who had been documented as Rh antibody negative
earlier in her pregnancy and had first trimester vaginal
bleeding [3]. It should be noted that the patient was
documented as seronegative 3 weeks after this episode of
vaginal bleeding. However, the patient also had an
ultrasound-guided amniocentesis, a well-known cause of
sensitization, preformed several months before her docu-
mented seroconversion. Although she received RhIG after
the amniocentesis, one retrospective analysis has shown
that up to 74% of Rh-negative women who become
sensitized do so in spite of appropriate RhIG administration
or because of an occult sensitizing event [10,18]. This is the
only case report of maternal sensitization after first trimester
bleeding that we were able to find in the literature, and this
case was confounded by a known cause of sensitization,
namely amniocentesis.

There is abundant expert opinion over this issue [8-15].
Most articles we examined favor RhIG administration for
first trimester bleeding using the risk-versus-benefit argu-
ment. On the contrary, some experts argue the limited
supply of RhIG, cost of therapy, and lack of supporting
evidence as reasons to forgo RhIG administration for first
trimester threatened abortions [5,6]. Most authors agree
that if gestational age is in question or if traumatic etio-
logy of vaginal bleeding is suspected, RhIG should
be administered.

Finally, one can examine studies of fetomaternal
hemorrhage and transfusion mismatches and try to extrap-
olate this experience to first trimester bleeding [16-22].
Fetomaternal hemorrhage in the first 20 weeks of gestation
can be demonstrated by using the Kleihauer-Betke acid
elution assay (KB test) [17]. One study demonstrated that
as little as 0.1 mL of Rh-positive blood is required to cause
sensitization in healthy Rh-negative male volunteers, and
the mean volume of fetal-maternal transfusion at 8 weeks
has been calculated to be 0.33 mL [15,16]. Taken together,
one could attempt to generalize this data to first trimester
threatened abortions. Although women with spontaneous
abortion can demonstrate the presence of fetal cells in their
circulation after a spontaneous abortion in the first
trimester, none of these studies looked at subsequent
maternal sensitization or hemolytic disease in the newborn
as an outcome. In theory, one could reason that the
documented quantity of fetomaternal hemorrhage meets
the minimum amount required to cause sensitization; yet,
no such study has been undertaken to clinically demon-
strate this relationship.

Type of study found No. of articles

Randomized control trials 1 [1]
Case control 1 [2]
Case reports 1 [3]
Review article 4 [4-7]
Expert opinion 8 [8-15]
Fetomaternal hemorrhage/transfusion 7 [16-22]
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5. Applying the evidence

Clinical evidence does not support the use of RhIG for
first trimester threatened abortions in Rh-negative women.
There is a paucity of well-designed studies that examine
maternal sensitization after a first trimester threatened
abortion. There is significant evidence to demonstrate
fetomaternal hemorrhage in first trimester spontaneous
abortions; yet, no studies demonstrate subsequent maternal
sensitization as a result of this hemorrhage. At best, one
needs to extrapolate the quantity of fetomaternal hemor-
rhage required to cause sensitization in the second and third
trimesters and transfusion mismatches to estimate the
potential for first trimester sensitization. For example, as
little as 0.1 mL of Rh-positive blood is required to cause
sensitization in Rh-negative male volunteers, and the mean
volume of fetal-maternal transfusion at 8 weeks has been
calculated to be 0.33 mL [15,16]. Hence, sensitization may
occur in theory, but it has never been demonstrated.

Most expert opinion is in favor of RhIG administration
during the first trimester. This opinion is based on the
extremely low incidence of complications from RhIG
administration and the potential grave risks of maternal
sensitization that have been extrapolated from experience
with late pregnancy bleeding and subsequent sensitization.
As one author puts it, bWe prefer to treat a woman
unnecessarily rather than withhold Rh immune globulin
from a mother who is at risk of Rh immunizationQ [8].

The safety of RhIG has been well documented, and the
consequences of maternal sensitization on fetal well-being
have likewise been delineated. However, given the lack of
supporting evidence, it would seem reasonable to forgo
administration of RhIG to Rh-negative women with a first
trimester threatened or spontaneous abortions in whom the
clinician is certain the gestational age is less than 14 weeks.
Likewise, until further data becomes available, the pre-
sence of trauma or an uncertain gestational age necessitates
RhIG administration.

Ironically, it may be the established tradition of RhIG
administration in first trimester bleeding that may be the
biggest obstacle to practicing in this manner. Without sound
scientific evidence, this has become standard of care.

6. Conclusions

Current studies do not support the use of RhIG for first
trimester bleeding in Rh-negative patients, although the risk
of its administration is extremely low. Only a single ran-
domized control trial was encountered in examining this
question, and it is unlikely that more will be undertaken in
the near future. Most experts agree that if the etiology of the
bleeding is trauma or if the gestational age is uncertain, then
RhIG should be given. Although the tradition of giving

RhIG to all Rh-negative patients with first trimester
bleeding is well established among practitioners and in
expert opinion, it is not evidence based.

References

[1] Visscher RD, Visscher HC. Do Rh-negative women with an early

spontaneous abortion need Rh immune prophylaxis? Am J Obstet

Gynecol 1972;113:158-65.

[2] Hernández-Andrade E, Ahued-Ahued JR. Transvaginal bleeding

during pregnancy associated with Rhesus-D isoimmunization. Salud
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