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Key messages

 ► The role of anti- D was systematically 
reviewed for the 2019 National Institute 
for Health and Care Excellence (NICE) 
guideline on abortion care.

 ► The new guidance represent a significant 
change in practice by not recommending 
anti- D to all rhesus D (RhD)- negative 
women having an abortion.

 ► Instead the guidance recommends 
anti- D to RhD- negative women having 
an abortion at >10 weeks’ gestation 
and to consider it for surgical procedures 
at ≤10 weeks’ gestation.

ABSTRACT
Background In order to develop the 2019 
National Institute for Health and Care Excellence 
(NICE) national guideline on abortion care for 
the National Health Service1 we undertook a 
systematic review comparing anti- D prophylaxis 
to no prophylaxis in rhesus D (RhD)- negative 
women undergoing medical or surgical abortion 
of pregnancy at ≤13+6 weeks’ gestation
Methods We searched Embase, Medline and 
the Cochrane Library on 19 October 2018. We 
also consulted experts and checked reference 
lists for any missed trials. Eligible studies were 
randomised controlled trials and non- randomised 
comparative studies, published in English from 
1985 onwards, comparing anti- D prophylaxis 
to no anti- D prophylaxis in RhD- negative 
women undergoing medical or surgical abortion 
at ≤13+6 weeks’ gestation, and reporting 
subsequent anti- D isoimmunisation/sensitisation 
or subsequent affected pregnancy. These 
outcomes were to be analysed as risk ratios in 
Review Manager 5.3 using the Mantel- Haenszel 
statistical method and a fixed or random effect 
model. The overall quality of the evidence was 
planned to be assessed using GRADE.
Results The search identified 426 potentially 
relevant studies of which none met the inclusion 
criteria. Recommendations for practice were 
therefore based on the clinical expertise of the 
guideline committee.
Conclusions (1) Offer anti- D prophylaxis to 
women who are Rhesus D negative who are 
having an abortion after 10+0 weeks’ gestation. 
(2) Do not offer anti- D prophylaxis to women 
who are having a medical abortion up to and 
including 10+0 weeks’ gestation. (3) Consider 

anti- D prophylaxis for women who are rhesus D 
negative and are having a surgical abortion up to 
and including 10+0 weeks’ gestation.

BACkgRound
The use of anti- D to prevent isoimmu-
nisation and subsequent haemolytic 
disease of the newborn (HDN) in future 
pregnancies has been one of the major 
successes in public health since the 1960s, 
with a significant reduction in the asso-
ciated neonatal mortality rate.2 Despite 
a comprehensive programme to prevent 
sensitisation, in England and Wales it is 
estimated fetal anaemia and HDN lead 
to 37 neonatal deaths a year and eight 
children born with major developmental 
problems.3 However, there is no evidence 
of benefit from the use of anti- D in the 
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first trimester. For women attending for an abortion, 
the testing of their rhesus D (RhD) group, and the 
subsequent procurement and administration of anti- D, 
can introduce significant delays in their care and even 
require return to a remote hospital while recovering 
from an abortion. This is especially disruptive now 
that 70% of abortion procedures are managed as 
outpatients by an early medical abortion at home.4 
Furthermore, there have been some shortages of anti- 
D,5 and both testing for RhD group and administering 
anti- D are costly.

The role of anti- D was identified as being an 
important topic for review by stakeholders in the 
scoping phase of the development of the abortion care 
clinical guideline by the National Institute for Health 
and Care Excellence (NICE). NICE provides guid-
ance and advice to the National Health Service (NHS) 
in England on effective, good value healthcare. It is 
established in primary legislation in England, being a 
non- departmental public body (NDPB) accountable to 
the English Government’s Department of Health and 
Social Care. NICE guidance and other recommenda-
tions are made by independent committees who are 
operationally independent of government. NICE has 
gained a reputation for rigour, independence and 
objectivity through the use of its transparent, best 
practice methodology of systematic review and guide-
line development. This work forms part of the 2019 
NICE abortion care clinical guideline.1 Specifically, the 
objective of this systematic review was to determine 
whether women who are RhD (or D) negative and 
having a surgical (using vacuum aspiration) or medical 
(using mifepristone and misoprostol) abortion of a 
pregnancy up to 13+6 weeks’ gestation should receive 
anti- D prophylaxis.

MeThodS
Search strategy and selection criteria
Studies eligible for this systematic review were 
randomised controlled trials and non- randomised 
comparative studies, published in English from 1985 
onwards, comparing intramuscular anti- D prophy-
laxis (minimum dose of 250 IU/50 μg within 72 hours 
of the abortion) to no anti- D prophylaxis in women 
who are RhD (or D) negative and undergoing either 
medical abortion with mifepristone and misoprostol 
or surgical abortion using vacuum aspiration of a preg-
nancy up to 13+6 weeks’ gestation. To be eligible, the 
studies also had to report at least one of the following 
outcomes: subsequent anti- D isoimmunisation/sensiti-
sation, subsequent affected pregnancy, allergic reaction 
(anaphylaxis) to anti- D prophylaxis, infection from 
anti- D prophylaxis, and patient satisfaction.

On 19 October 2018, one author (EH) searched 
Embase Classic and Embase from 1947 to 18 October 
2018; Ovid MEDLINE(R) Epub Ahead of Print, 
In- Process & Other Non- Indexed Citations, Ovid 
MEDLINE(R) Daily and Ovid MEDLINE(R) from 

1946 to 18 October 2018; and the Cochrane Library 
via Wiley Online using the search strategies detailed 
in online supplementary appendix 1. Once this search 
had been performed we imposed a date limit on the 
records, with only records published from 1985 
included. We also consulted experts in this field for 
any ongoing or missed trials and checked reference 
lists of systematic and narrative reviews.

One author (MSH) screened the results of the 
computerised search, classifying the records into 
‘potentially relevant’ and ‘definitely not relevant’ 
based on the titles and abstracts. The full- texts of the 
potentially relevant studies were examined and these 
studies were classified into ‘include’ and ‘exclude’. 
The full- text classification list was checked by three of 
the other authors (SC, JL, FR), and the final list of 
included studies was confirmed by consensus between 
these four authors.

data analysis
Had there been any included studies, one of the 
authors (MSH) would have extracted the following 
data from each of the included studies: country, 
dates, aim, inclusion and exclusion criteria, number 
of patients, baseline characteristics (eg, age, parity, 
gravidity, and gestational age), medical/surgical abor-
tion details, intervention details, and outcome data 
for each of the intervention groups (individual patient 
data would not have been sought). The same author 
would also have assessed the risk of bias in each of 
the studies using the Cochrane Collaboration quality 
checklist for randomised controlled trials6 and the 
Newcastle- Ottawa Scale for non- randomised studies.7 
Selection bias and outcome reporting bias would have 
been assessed at study- level whereas performance 
bias, detection bias and attrition bias would have been 
assessed at outcome- level.

We had planned to analyse all dichotomous 
outcomes as risk ratios (RRs) and any continuous 
outcomes as mean differences (MDs) or standardised 
mean differences (SMDs), and to undertake meta- 
analyses in Review Manager 5.38 using the Mantel- 
Haenszel statistical method for RRs and the inverse 
variance statistical method for MDs and SMDs. More-
over, if the I2 was below 50% we planned to use a 
fixed effect model whereas if I2 was 50%–80% then 
we would have used a random effects model, and if 
the I2 was above 80% we would not have pooled the 
studies, but rather reported the results individually 
for each study. Moreover, we had aimed to under-
take subgroup analyses based on complex pre- existing 
medical conditions (none vs present), type of abortion 
(medical vs surgical) and gestational age (≤8+0 weeks 
vs 8+1 to 10+0 weeks vs 10+1 to 13+6 weeks), but given 
the absence of any included studies we were unable to 
perform these analyses.

We planned to use the GRADE system to rate the 
quality of the evidence for each outcome using the 
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Figure 1 Flow chart illustrating study selection.

GRADE profiler Guideline Development Tool soft-
ware,9 and the guidelines provided in Chapter 12.2 
of the Cochrane Handbook for Systematic Reviews of 
Interventions.6

The GRADE approach has five domains (study 
limitations, consistency of effect, imprecision, indi-
rectness, and publication bias) to assess the quality of 
the body of evidence for each outcome, and uses the 
following criteria for assigning grade of evidence:

 ► High: we are very confident that the true effect lies close 
to that of the estimate of the effect

 ► Moderate: we are moderately confident in the effect 
estimate; the true effect is likely to be close to the esti-
mate of effect, but there is a possibility that it is substan-
tially different

 ► Low: our confidence in the effect estimate is limited; the 
true effect may be substantially different from the esti-
mate of the effect

 ► Very low: we have very little confidence in the effect esti-
mate; the true effect is likely to be substantially different 
from the estimate of effect.

We had also aimed to include ‘Summary of findings’ 
tables to present the main findings in a transparent 
and simple tabular format. In particular, we planned 
to include key information concerning the quality of 
evidence, the magnitude of effect of the interventions 
examined, and the sum of available data on all the 
outcomes of interest listed above. The reason for any 
decrease in quality rating would also have been justi-
fied in footnotes of the Summary of Findings tables. 
The systematic review protocol is available online10.

Patient and public involvement
Patients were involved in the design and conduct of 
this research, which was undertaken as part of the 
2019 NICE guideline on abortion care.1 The abor-
tion care guideline was developed by a technical team 
based at the National Guideline Alliance (NGA) and 
a guideline committee recruited specifically for this 
purpose. The guideline committee consisted of a mix 
of clinical experts, commissioners and patient members, 
who collaboratively decided on the focus and specific 
parameters of the clinical question under considera-
tion, including agreeing the actual research question, 
the interventions under comparison, and the outcomes. 
The patient members were also involved in agreeing the 
recommendations for practice and research that came 
out of this systematic review and are presented in the 
Discussion. The results of this research (the recommen-
dations) have been disseminated through press state-
ments and resultant mainstream press coverage, in addi-
tion to more abortion- community- specific dissemination 
through events run for abortion providers launching the 
NICE guideline on abortion care and through the Royal 
College of Obstetricians & Gynaecologists.

ReSulTS
The search of all the databases identified 426 possibly 
relevant papers of which 417 papers were excluded 

based on title/abstract and nine papers were obtained 
for full- text review. All nine of these papers were 
excluded as they did not meet the inclusion criteria 
(figure 1; see also online supplementary appendix 2 for 
detailed exclusion reasons). Consequently, we found 
no studies for inclusion in this systematic review.

diSCuSSion
We found no evidence on the use of anti- D prophylaxis 
for women having an abortion of pregnancy up to 13+6 
weeks’ gestation despite undertaking a comprehensive 
systematic search. The committee recruited to develop 
the 2019 NICE guideline on abortion care1 noted that 
there was significant variation between different inter-
national and national guidelines in this area, with most 
Scandinavian countries not recommending anti- D 
for medical abortion until 8–12 weeks’ gestation but 
with other countries recommending its use in all abor-
tions.11–17 Epidemiological data comparing isoimmu-
nisation rates in the Netherlands, where anti- D is not 
given to miscarriages under 10 weeks or abortions 
under 7 weeks, with Canada where anti- D is routinely 
administered showed that the prevalence of clinically 
significant antibodies was lower in the Netherlands.18 
The American National Abortion Federation has 
recently recommended not testing or administering 
anti- D for any abortion under 8 weeks, and to consider 
not doing so for medical abortions under 10 weeks.19

Current practice in the UK NHS is to give anti- D to 
all women who are having an abortion and are RhD- 
negative. However, testing for RhD status and then 
administering anti- D can result in significant delays 
for women. They may need to visit the service more 
than once to receive anti- D, and this can be a partic-
ular problem for women who are travelling a long way 
or who find it difficult to afford travel. The cost of 
testing for RhD status and giving anti- D also needs to 
be considered. With these points in mind, the NICE 
guideline committee made recommendations based 
on their knowledge and experience. The committee 
discussed the fact that the benefits of anti- D at under 
10 weeks’ gestation have not been demonstrated, 
accepting that there is a lack of published studies, 
and agreed that for women before 10+0 weeks’ gesta-
tion the volume of fetal blood cells transmitted to the 
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mother is unlikely to cause maternal sensitisation, 
therefore any risks in not giving anti- D are unlikely 
to be significant. Many of the previous studies which 
had identified fetomaternal haemorrhage of sufficient 
volumes to cause maternal sensitisation in early preg-
nancy were undertaken in the 1970s using Kleihauer 
tests, which could not differentiate fetal red cells from 
maternal F cells and when gestations were calculated 
from last menstrual period rather than dating scans.20 
The committee were reassured by recent work using 
flow cytometry, using a method able to differentiate 
between fetal red cells and maternal F cells, which 
showed that fetal red cells were at a level well below 
the threshold for sensitisation following surgical evac-
uation at up to 12 weeks’ gestation (personal commu-
nication S Hovarth 2019). Some fetal cells are present 
in the maternal circulation when no procedure is 
performed, and analysis in 110 patients with a mean 
gestational age of 18 weeks showed that the magnitude 
of exposure was similar following invasive procedures 
compared with measurements prior to these proce-
dures.21 The realisation that silent fetomaternal haem-
orrhage is common, yet sensitisation is rare, would 
infer that the prevention of sensitisation by using 
anti- D may be less important than has been previously 
assumed.

In contrast, the benefits of not testing and adminis-
tering anti- D are significant to women and providers, 
and there is precedent in other guidelines for not 
recommending its use in medical procedures at under 
10 weeks.22 Therefore, recommending a gestation cut- 
off of 10 weeks seemed reasonable, especially given the 
findings in Evidence Report G of the 2019 NICE guide-
line on abortion care1 that this represented a reason-
able upper limit for routine consideration of early 
medical abortion at home. This is also in line with the 
recommendation of not offering anti- D prophylaxis 
to women undergoing medical abortion for ectopic 
pregnancy and miscarriage in the NICE Guideline on 
ectopic pregnancy and miscarriage (recommendation 
1.7.2),22 and the risks and benefits of anti- D prophy-
laxis are likely to be similar for women undergoing 
medical abortion.

The situation for surgical procedures is less clear as 
there are theoretical concerns that greater fetomaternal 
haemorrhage could be possible in surgical procedures, 
although this may be less relevant with modern tech-
niques using suction aspiration as opposed to sharp 
curettage. Because of this, anti- D prophylaxis before 
10+0 weeks may be beneficial for this group, and there 
will be little impact on continuing to test and use anti- D 
for surgical procedures where these are not same- day, 
but providers should ensure their systems for doing so 
do not deter them from offering efficient pathways. 
However, in the absence of evidence, the precise bene-
fits and risks of anti- D prophylaxis are unclear, and 
the uncertainty is highest for women having a surgical 
abortion before 10+0 weeks’ gestation, so research is 

needed that examines whether women should have 
anti- D prophylaxis if they are having a surgical abor-
tion up to and including 10+0 weeks’ gestation and are 
RhD (or D) negative.

In the independent sector in the UK, point- of- care 
testing is used and anti- D is provided immediately. In 
contrast, NHS transfusion laboratories usually follow 
the same testing processes for managing anti- D as they 
do for managing transfusion of blood components. 
This is unnecessary and introduces delays, and means 
that women may have to choose between declining 
testing and prophylaxis or returning to the service 
after the abortion to receive this. On the basis of these 
considerations, the committee recruited to develop 
the 2019 NICE guideline on abortion care1 therefore 
made the following recommendations for practice:

 ► Offer anti- D prophylaxis to women who are rhesus D 
negative who are having an abortion after 10+0 weeks’ 
gestation.

 ► Do not offer anti- D prophylaxis to women who are 
having a medical abortion up to and including 10+0 
weeks’ gestation.

 ► Consider anti- D prophylaxis for women who are rhesus 
D negative and are having a surgical abortion up to and 
including 10+0 weeks’ gestation.

 ► Providers should ensure that:
 – rhesus status testing and anti- D prophylaxis sup-

ply does not cause any delays to women having an 
abortion.

 – anti- D prophylaxis is available at the time of the 
abortion.

In addition to reducing overtreatment, an added 
benefit of these recommendations involves health 
resource use. Anti- D is sourced from commercial 
suppliers, and currently the lower doses that would 
normally be used in first- trimester management are 
not marketed. The national abortion statistics for 
England and Wales4 indicate that in 2017, 145 766 
women had an abortion at under 10 weeks’ gesta-
tion, of whom 116 135 (80%) had an early medical 
abortion. Given a prevalence of RhD- negative indi-
viduals of 15%, 21 865 women were RhD- negative, 
of whom 17 420 had an early medical abortion. 
The current cost of the available anti- D is £46.50,23 
meaning the savings to the NHS from not giving 
anti- D to all women under 10 weeks’ gestation 
would be £1.02 million, or £0.81 million if restricted 
only to the medical abortion group. Savings of this 
magnitude are significant for any healthcare system, 
and could be especially valuable to women’s health 
if they could be reinvested to deliver better contra-
ceptive and sexual health provision within the abor-
tion service. In healthcare systems where women 
bear the costs of abortion the impact on individuals 
can be significant.24 Removing the need for testing 
and administering anti- D could at least reduce some 
of this burden. The World Health Organization 
(WHO)25 observes that anti- D for RhD- negative 
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Additional Educational Resources

 ► We conducted this systematic review because there 
is a real paucity of evidence in this area (including no 
Cochrane reviews), which our review also confirmed. 
We feel it is inappropriate to include references in 
this section that relate to anti- D prophylaxis in other 
clinical scenarios, such as pregnancy, childbirth or 
miscarriage, and are therefore at a loss as to which 
resources to list here other than the British Pregnancy 
Advisory Service (BPAS) website: https://www.bpas.org

women having a medical abortion is recommended. 
While it notes that it is not a prerequisite, any 
savings made in resource- poor healthcare settings 
would be especially valuable. In addition to the drug 
costs, there would also be savings from not testing 
for RhD group and its associated staff time. More-
over, in addition to offering better women- centred 
care through reducing delay in care or the number of 
appointments, the adoption of point- of- care testing 
(instead of laboratory test- and- treat systems) would 
also result in cost savings as these systems are also 
significantly cheaper. Removing the need for testing 
and procuring anti- D would also facilitate improved 
woman- centred care pathways, for example in 
removing barriers to delivery in primary care, by 
pharmacists or through remote prescribing.

To adopt point- of- care testing, it would be neces-
sary to: (1) use a CE marked system, to comply with 
the European Union In- Vitro Diagnostics Regula-
tion and assure the test is fit for purpose; (2) agree 
a local standard operating procedure (SOP) with the 
organisation’s point- of- care testing group, to include 
regular Internal Control and External Quality 
Assessment testing; and (3) if a point- of- care result 
is inconclusive, treat the woman as RhD- negative, 
unless time permits a sample to be tested in the trans-
fusion laboratory, to resolve her RhD status.

Finally, individualising care based on an individual 
woman’s risk benefit profile and taking note of 
women’s preferences are important considerations 
while making decisions regarding administering 
anti- D prophylaxis. For example, anti- D is more 
likely to be beneficial in later gestations, in young 
women who are likely to desire pregnancies in the 
future, and where there would be no delay to the 
woman’s care by testing. In contrast, for same- day 
procedures where aspiration is used, especially at 
earlier gestations and where the woman considers 
her family complete, an assessment may conclude 
that anti- D is not warranted. It is therefore not 
helpful to have rigid guidance for this group and the 
current requirements of reporting all cases of ‘non- 
compliance’ removes the autonomy of the woman 
to make an informed choice and of the clinician in 

advising her. However, due to the lack of evidence, 
it was not possible to make a definitive recommenda-
tion in this specific area.
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