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EXECUTIVE SUMMARY

Background

The discovery, introduction and utilisation of Rh D immunoglobulin (anti-D) for
prophylaxis against haemolytic disease of the newborn has been one of the major
medical achievements of the past half century. This condition is caused by

Rh blood group incompatibility between a woman and her baby, leading to the
isoimmunisation (sensitisation) of a woman with Rh D negative blood against

Rh D positive blood. It was previously a major cause of perinatal mortality,
morbidity, long-term disability and mental handicap, and associated emotional
and health costs weie high.

In the 1960s, it was demonstrated that administration of Rh D immunoglobulin
(anti-D) to Rh D negative mothers sccn after the delivery of Rh D positive babies
dramatically reduced the incidence c¢f immunisation. A mechanism for producing
Rh D immunoglobulin in Australie. was then sought, and, in 1968, Australia
became the first country in the woeild to be self-sufficient in Rh D
immunoglobulin.

However, for a variety of reasons hoth within Australia and worldwide, antibody
levels have declined, and in recent years there has heen insufficient anti-D to
meet Australian requirements. While the recruitinent and boosting program is still
underway and national production of anti-D has increased, there are continuing
difficulties in rectifying the shortfall and maintaining ttie increased supply.

In 1997, the National Health and Medical Reseaich Councii appointed a Working
Party to develop guidelines which balance best practice in the use of Rh D
immunoglobulin with limited supply. These guidelines are intended to cover the
two years from their publication, to address the period of constraint between now
and future self-sufficiency in anti-D.

Current use of anti-D

Postpartum administration of anti-D to all Rh D negative mathers withi R D
positive babies and no preformed anti-D is standard practice in Australia and in
most parts of the world, although the dose used varies between countries.

Anti-D is usually given to women during pregnancy if they experience 2
‘sensitising’ event in which there is a risk of fetal blood crossing into the maternal
circulation. These include miscarriage, termination of pregnancy, ectopic
pregnancy, genetic studies such as amniocentesis and chorionic villus sampling,
external cephalic version, trauma and antepartum haemorrhage.

There are conflicting views about the efficacy of routine prophylactic use of
anti-D antenatally. This has resulted in inconsistencies in the way that anti-D is



used prophylactically. The situation is complicated by the current restricted supply
of anti-D, as routine antenatal administration to all Rh D negative women would
place immense demands on anti-D supply.

Best practice for the use of anti-D in obstetrics

The Working Party commissioned a review of the available evidence relating to
the effectiveness of the prophylactic use of anti-D in obstetrics, and a review of
the cost effectiveness of anti-D for a number of applications. There is very strong
evidence that the use of anti-D postpartum is both effective and cost effective.
There is little high level evidence supporting the use of anti-D antenatally, but the
results of both reviews suppert the efficacy and cost effectiveness of anti-D for
antenatal sensitising events and antenatal prophylaxis.

There is no evidence cf adverse effects from the administration of anti-D.
However, it is a blood product and this should be clear in verbal and written
information given to patients

Strategies to increase and maintain anti-D supplies

Given that the evidence from the scienitific literature and cost-effectiveness
analysis supports the increased use of anti-D to prevent Rh D isoimmunisation,
the Working Party considers it vital that there is rapid development and
implementation of short and long-term stratzgies to promote the most efficient
use of existing supply and identify a sustainabie method of increasing supply to
meet demand.

The main strategies which could be implemented to imprave the efficiency of
anti-D use include:

= use of a mini-dose of anti-D for potentially sensitising evenis in the first
trimester, although it is unlikely that such a dose will be registered in the short
term;

= increased and more accurate use of tests to assess the amount of fetomaternal
haemorrhage; and

= increased compliance with guidelines on anti-D use, supparied by thorough
education in all areas where anti-D is used and a quality assurance program
for maintenance of the guidelines.

Securing future supply of anti-D

While the source of anti-D remains blood plasma, the only mechanism to increase
production will rely on expanding the collection of anti-D from human donors. In
Australia, there has been no case of reported viral transmission from the

administration of intramuscular immunoglobulin including Rh D immunoglobulin.



In addition, no Rh Project donor has become infected as a result of boosting with
red cells from other donors. However, there are a number of ethical
considerations associated with the use of blood and blood products, for both
donors and recipieins.

Appropriate procedures for providing information to potential donors and
obtaining their voluntaiy consent should be in place. There should be full
disclosure of informaticin on known risks and the likely degree of unknown risks,
and sufficient time ailcwed for potential donors to consider participation, with the
opportunity to obtain further independent advice or counselling in relation to
involvement.

In order to provide anti-C to all Rh D negative women who could benefit from it,
efforts to increase the number of donors recruited to the Rh Project will continue.
There is likely to be further explcration of alternative methods of increasing
supply such as reintroduction of prirnary immunisation, the recruitment of women
with high levels of anti-D, and increased donation by plasmapheresis.

However, constraints such as low numiers of individuals willing to be boosted or
immunised and donate regularly, and indemiity issues, preclude success in the
short term. As an interim measure whiie these 1ssues are being resolved,
consideration should be given to the regisiration and import of overseas products,
to allow earlier introduction of antenatal prophylaxis.



SUMMARY OF GUIDELINES

1 General

For successful immunoprophylaxis, Rh D immunoglobulin should be
administered as soon as possible after the sensitising event, but always within
72 hours. 1 R D immunoglobulin has not been offered within 72 hours, a dose
offered within up to 9-10 days may provide protection. Blood should be taken
from the mother before administration of the Rh D immunoglobulin to assess
the magnitude of fetomaternal haemorrhage.

2  Postpartum administration
A dose of 125 ug {625 1J) Rh D immunoglobulin should be offered to every
Rh D negative wormian following delivery of a Rh D positive baby.

Rh D immunoglobulin should not be given to women with preformed anti-D
antibodies, except where the preformed anti-D is due to the antenatal
administration of Rh D immuincgiobulin.

The magnitude of the fetomaternal haemorrhage should be assessed by a
method capable of quantifying @ haemorrnzge of 26 ml of fetal red cells (12 ml
of whole blood). Further doses should be administered sufficient to prevent
maternal immunisation.

3 Antenatal administration for potentiaily senisitising events

First trimester

A dose of 50 pg (250 1U) Rh D immunoglobulin snoula be offered to every Rh D
negative woman with no preformed anti-D antibodies to ensure adequate
protection against immunisation for the following indicatiors up to and
including 12 weeks gestation:

e miscarriage;

e termination of pregnancy;
= ectopic pregnancy; and

« chorionic villus sampling.

A dose of 50 ug Rh D immunoglobulin is sufficient to prevent immunisation by
a fetomaternal haemorrhage of 2.5 ml of fetal red cells (5 ml whole blood).

Until a 50 ug Rh D immunoglobulin vial becomes available in Australia, 125 ug
Rh D immunoglobulin should be used.

The Working Party strongly recommends that women undergoing termination
of pregnancy be tested to determine their Rh D type, to avoid unnecessary use of
Rh D immunoglobulin.



Beyond the first trimester

A dose of 125 pg Rh D immunoglobulin should be offered to every Rh D negative
woman with no pireformed anti-D antibodies to ensure adequate protection
against immuiisation for the following indications after 12 weeks gestation:

= genetic studies (chorionic villus sampling, amniocentesis and cordocentesis);
« abdominal trauma ccinsidered sufficient to cause fetomaternal haemorrhage;

= each occasion of revealed or concealed antepartum haemorrhage (where the
patient suffers unexplained uterine pain the possibility of concealed
antepartum haemarrhage shouiid be considered, with a view to
immunoprophylaxis), and

« external cephalic versicn (performed or attempted).

As evidence for the efficacy of this dcse tor these indications is not available, it is
recommended that the magnitude of fetomaternal haemorrhage be assessed and
further doses administered as for (2), especially where transplacental access or
puncture of fetal blood vessels occurs.

4  Antenatal prophylaxis

Universal prophylaxis with Rh D immunoglobuiin to Rh D negative women with
no preformed anti-D antibodies at 28 and 34 weeks gestation is generally
regarded as best practice. However, due to supply constraints, routine antenatal
prophylaxis should not be administered until further riotice.

It is noted that the constraints on supply may alter in the fcreseeable future.
Therefore, the above recommendation should be reviewed on =z regular basis by
the National Health and Medical Research Council and arended according to
the availability of supplies of Rh D immunoglobulin existing at the time.



INTRODUCTION

The discovery, introduction and utilisation of Rh D immunoglobulin (anti-D)! for
prophylaxis against haemolytic disease of the newborn (HDN) has been one of
the major medical achievements of the past half century. This condition is caused
by Rh blood grcup incompatibility between a woman and her baby, leading to
the isoimmuiisation of 2 woman with Rh D negative blood against Rh D positive
blood. It was previcusly a major cause of perinatal mortality, morbidity, long-term
disability and mentai handicap, and the associated emotional and health costs
were high.

Rh D immunoglobuiin can he used to prevent isoimmunisation and the possibility
of HDN occurring in a subsequeni pregnancy through administration:

= to Rh D negative women with no preformed antibodies soon after delivery of
a Rh D positive infant;

= during pregnancy, for a potentizily sensitising event such as miscarriage,
ectopic pregnancy, amniocentesis or abdominal trauma; and

= routinely during pregnancy, usually at 28 and 34 weeks gestation, to Rh D
negative women with no preformed antitodies.

The effectiveness and cost effectiveness of these strategies for preventing
isoimmunisation are discussed in this report.

However, because anti-D can only be derived from hinan plasma, there are a
number of issues associated with its supply and availakiiity that must be con-
sidered along with gold standard usage identified through the scientific literature.

In Australia, between 1991 and 1994, supplies of anii-D decliried to the extent that
specific remedial action was required to avoid significant humbers of women
being exposed to the risk of immunisation. Due to the shertage of locally manu-
factured product, an alternative product was imported frorn the United States
between 1994 and August 1997. An intensive effort by the blood banks and CSL?
is seeking to increase local supply so that Australia can regain self-sufficiency in
anti-D within two years, but there are continuing difficulties in meeting demand.

Until self-sufficiency is reached, issues concerning the most effective use of
limited anti-D supplies must be considered carefully.

In 1996, the National Health and Medical Research Council (NHMRC) published
guidelines for the use of Rh D immunoglobulin (anti-D) in obstetrics (NHMRC
1996). While these guidelines are generally accepted as representing best practice
for the use of anti-D in obstetrics, it is thought that their uniform implementation

1 In this report, the terms ‘Rh D immunoglobulin’ and ‘anti-D’ are used interchangeably.
2 Formerly known as the Commonwealth Serum Laboratories.



could have severe implications for anti-D supplies. For this reason, the NHMRC
decided to issue updated guidelines which balance best practice with limited
supply. These guidelines are intended to cover the two years from their
publication only, 1o address the period of constraint between now and future self-
sufficiency in anti-D.

In 1997 the NHMRC appointed a working party to review the evidence on the
effectiveness and cost effectiveness of anti-D in obstetrics, to establish the
availability of anti-D over the next two to five years, and to develop updated
guidelines advocating the miost effective use of the available supply. The Working
Party was also askad to deveiop strategies to increase domestic production of
anti-D to a self-sufficient level. Ttie membership and terms of reference of the
Working Party are at Apperidix 1.

Methods

The Working Party took three rnain approaches to the collection of information
on which to base interim guidelines.

= The Mater Perinatal Epidemiclogy Uiit, Brisbane, was commissioned to
undertake a systematic review of the scicntitic literature relating to the
effectiveness of the prophylactic use of anti-D in obstetrics, as well as related
issues such as testing, compliance, ioute of administration and alternative
sources of anti-D. The results of the review are given in Chapter 3 and tables
of results are given in Appendix 5.

= Dr J Butler of the National Centre for Epidemiology end Population Health,
Australian National University, was commissioned tG prepare a paper
comparing the cost effectiveness of alternative strategies for the prevention of
Rh D isoimmunisation. These were:

— postpartum administration only;

— postpartum plus administration for potentially sensitising events during
pregnancy;

— postpartum plus administration for potentially sensitising everits during
pregnancy plus antenatal prophylactic use for primigravidac; and

— postpartum plus administration for potentially sensitising events during
pregnancy plus routine antenatal prophylactic use.

The results of this analysis are discussed in Chapter 4, and a fuller description
of the model and tables of results are given in Appendix 6.



= Information was collected from the blood banks and CSL about current
recruitment of donors, current supply and availability of anti-D, and likely
supply over the next two years.

Levels of cliricai evidence

The guideliines have been developed in a way that enables readers to judge the
strength of the evideiice on which recommendations are based. In relation to
issues of effectiveness of hiealth care, the guidelines use the six-point rating
system given below to identify the evidence base for key decision points. The
rating system has been adapted from the system developed by the United States
Preventive Services Task Force and is recommended by the NHMRC (1995).

Levels of evidence ratings

Level | Evidence obtained from systematic review of relevant randomised
controlled trials (with meta-analysis where possible).

Level Il Evidence obtained froni cne or more well designed randomised
controlled trials.

Level 111-1 Evidence obtained from well desigried controlled trials without
randomisation.

Level 111-2 Evidence obtained from well designed ccheit or case-control analytic
studies, preferably from more than orie centre or research group.

Level 111-3 Evidence obtained from multiple time series with or without the
intervention. Dramatic results in uncontralled experiments (such as
the results of the introduction of penicillin treatment in the 1940s)
could also be regarded as this type of evidence.

Level IV The opinions of respected authorities based on clinical expearience,
descriptive studies or reports of expert committees.

Consultations

During the guideline development process, an invitation to make submissions
about the guidelines was advertised nationally. Twenty submissions were received
and considered carefully along with the results of the above reviews in



formulating the guidelines.

Comments from the submissions formed a body of expert, informed academic
and clinical cpinion on the area of Rh D immunoprophylaxis. The main issues
raised in the submissions included:

= general support for the production of a 50 ug vial of Rh D immunoglobulin
for administratior for potentially sensitising events in the first trimester;

= conflicting views about the efficacy of antenatal prophylaxis;

= support for the restriction of antenatal prophylaxis to primigravid women, in
the current environment of restricted anti-D supply;

= the importance of recruiting new donors; and

= a questioning of the need for anti-D administration for threatened miscarriage.

After the report was developed, it was distributed to key organisations and
individuals for comment, and the draft modified in the light of the 13 submissions
received.

10



CHAPTER 1

BACKGROUND

1.1 Purpose of anti-D in obstetrics

Rh D immunoglobulin (anti-D) is given to women with Rh D negative blood who
give birth to babies with Rh D positive blood, so that they do not become
isoimmunised {‘sensitised’) to Rh D positive blood. Isoimmunisation can occur if
fetal red bloed cells leck into the maternal circulation during birth or from an
exchange of fetal and maternal blood during the pregnancy.

A woman who has been sensitised during the pregnancy or birth of a previous
child produces an antibody (anti-D) which can cross the placenta, bind to the
fetal Rh D positive red blood cells and destroy them. This can result in conditions
such as hydrops fetalis, icterus gravis and anaemia, which are all symptoms of
HDN. Severe HDN leads to severe oadema, hepatosplenomegaly and severe
anaemia, and may result in death in utero. In its milder form, HDN results in mild
or moderate anaemia with jauncice shortly after birth.

The use of anti-D for prophylaxis is based cri the theory that in a woman who
has not already actively formed anti-D in her blood, the passive administration of
anti-D can remove fetal red blood cells from her circulation so that sensitisation
does not occur. However, the precise mechanism cf action of prophylactic anti-D
remains unclear.

Since most cases of transplacental haemorrtiage occur zither just before, during or
shortly after delivery, anti-D is given to Rh D negative mothers soon after the
delivery of a Rh D positive baby.

1.2Incidence of Rh D incompatibility

About 83 per cent of women are positive for Rh D, mieaniing that about 17 per
cent of pregnant women will be Rh D negative and their bakies, if Rh D positive,
therefore at risk of developing HDN due to Rh D incomgatiniiity. Aithough HDN
may develop because of incompatibilities in other red blcod cell antigens, before
the introduction of prophylaxis, anti-D was the most common cause of HDN.
There are two reasons for this:

= about 60 per cent of Rh D negative women will have a Rh D positive baby in
their first pregnancy, and all subsequent Rh D positive babies born to women
who become immunised during the first pregnancy will be at risk of HDN;
and

= the D antigen is the most immunogenic of the red blood cell antigens.
In a study in the late 1940s, it was found that fetal death due to HDN caused by

anti-D accounted for 3.2 deaths per 1,000 births. In that series, one in 200
pregnant women developed anti-D antibodies and of these 20 per cent lost their
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infants in the first affected pregnancy and 40 per cent in subsequently affected
pregnancies. Until the late 1960s, HDN due to Rh D incompatibility was an
important cause of fetal and neonatal morbidity and mortality.

1.3 The Rh Project in Australia®

In the 1960s, ciinical trials of the administration of anti-D to Rh D negative
mothers soon after the delivery of Rh D positive babies were conducted in a large
number of centres, and demonstrated that the incidence of immunisation was
dramatically redu:iced. The combined results of the trials were presented at the
scientific meeting of the International Society of Blood Transfusion (ISBT) in
Sydney in 1966.

After the ISBT meeting, it became immediately apparent that a mechanism for
producing anti-D in Australia was required, and steps were taken to establish the
Rh Project. This was a joint project between the Red Cross National Blood
Transfusion Committee and the Commonwealth Serum Laboratories (now CSL)
and was federally funded. The blood banks were asked to provide high titre
anti-D plasma and CSL processed it into Rk > immunoglobulin. This was then
issued free of charge to women at risk. Plasmapheresis was introduced to
maximise the volume of plasma okiairied. Nevv South Wales and Western Australia
began recruiting and boosting suitable denors, and in 1968, Australia became the
first country in the world to be self-suificient in Rh & immunoglobulin.

The first donors were Rh D negative womeii vwho hag produced anti-D, and men
who had become immunised to anti-D from a blcod transfusion. However, it
became apparent that not enough high titre anti-D was being produced by this
group, even when they were boosted to maintain high levels of anti-D.

Volunteers with no anti-D present were then recruited to the project, and were
deliberately immunised and boosted. Rh D negative male donors vere
approached and two large series began in the late 1960s. The success rate at
achieving immunisation was better for the second series than for tne Tvirst, but
even so, not all donors became immunised despite frequeri injections, and not all
kept donating. In 1977, another batch of volunteers was recruited and irnmunised,
in the last major recruitment to the Rh Project.

There are significant logistic difficulties in recruiting, immunising and retaining
Rh D negative donors to the program. Fortunately, most of the Rh Project donors
(volunteers who were deliberately immunised and those who were already
immunised when recruited to the program) have continued donating regularly for

3 The information in this section was provided by RJ Kimber, Chairman, National Blood Transfusion
Committee, Australian Red Cross.
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almost 30 years. Boosting of donors was ceased in November 1991 when it
appeared that more than adequate amounts of anti-D were being supplied to CSL.

Between 1967 and 1991, one million doses of Rh D immunoglobulin were
produced by CSL and administered in Australia. CSL produced and issued
approximateiy 65,000 coses of Rh D immunoglobulin annually, which over that
time met the nationa! requirements. To meet Australian needs at that time CSL
required an input of approxirately 12 x 10° lU/month. New South Wales was
supplying about 9-10 x 10°% ILl'/month of anti-D and Western Australia was
supplying 6-7 x 10% lU/month. Some volumes of low titre anti-D were also
coming from other States.

1.4 Reasons for the current shortage of anti-D

Following the decision to stop boosting Rh Project donors to maintain their high
levels of anti-D, the antibody levels declined. By 1994, the supply of anti-D from
New South Wales had fallen to 4.6 x 10° IlU/month.

When it became apparent that CSl. was receiving insufficient anti-D to meet
Australian requirements, the blood banks immediately took steps to reintroduce
the boosting of donors. However, there weie a riumber of stages and a
considerable lead time before levels of iocally prociuced anti-D could increase to
meet current usage patterns.

First, approval was gained from the Ethics Cornrnittee of the National Blood
Transfusion Committee. A safety requirement was that ied cells to be used for
boosting should be kept frozen in liquid nitrogen for 12 moriths. This provided an
additional window period in case a donor developed any disease within that
period. There were further delays when it was discovereda that there was a
possibility of hepatitis B transfer through the liquid nitrogen in which certain
blood bags were stored, and the method of freezing red biood cells for later
transfusion was changed.

By mid-1994 the situation warranted immediate action. Boosting of donors
recommenced in New South Wales and Western Australia, and by February 1995
these States were supplying two-thirds of the Australian requiremeni. Cihical
approval was granted for the use of fresh red blood cells from long-term donors
to allow the extension of the boosting program, and the shortfall was
supplemented by an imported anti-D product, RhoGAM (Ortho Diagnostics
Systems Inc, United States).
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While the recruitment and boosting program is still underway and the national
input of anti-D to CSL has increased, there are continuing difficulties in rectifying
the shortfall and maintaining the increased supply. These include:

= the progiessive retirement of Rh Project donors on the grounds of age and
declining health — the average age of Rh Project plasmapheresis donors is
now over 60 years;

= declining antibody levels in Rh Project donors which occur over time, and the
difficulty ia iicreasing antibody levels in these donors; and

= alarge variaticn in the response of individual donors to boosting, and the
significant effec1 on input if any donor withdraws from the program.

Other issues threatening the anti-D supply are discussed in the next chapter,
along with the current availability aind use of anti-D in Australia. Some strategies
to overcome these problems, to most effectively use existing supplies of anti-D
and to increase future supply are discussed in Chapter 6.

14



CHAPTER 2

CURRENT AVAILABILITY AND USE OF ANTI-D IN AUSTRALIA

2.1 Current availability

As well as the logistic difficulties in maintaining the Rh Project, there are wider
problems with anti-C supply. A survey in 1995 confirmed a worldwide shortage
of anti-D for Rh O immunoglobulin therapy, and it is unlikely that the worldwide
supply of anti-D will increase greatly in the next decade.

There are various reasons why the anti-D supply is threatened:

= there has been a fail in the number of women immunised during pregnancy
because of the siiccess of the program in recent decades;

= there are also fewer men in the community with anti-D — it is now unusual
to transfuse Rh D negaiive individuals with Rh D positive blood, whereas this
was relatively common 20 years 2go;

= the usage of Rh D immunoglobulin has probably increased due to
inappropriate use in some cases, recomriendations for the routine use of
anti-D antenatally and the giving of a dnuble dose postpartum without
adequate laboratory assessment of fetomaternal haemorrhage (FMH); and

= there are ethical problems associated with the continued boosting and
recruitment of Rh D negative donors.

RhoGAM issues ceased at the end of August 1997. Rh D immunoglobulin (CSL) is
now the only anti-D preparation on issue in Ausiraiiz.

The Australian Red Cross Blood Service (ARCBS) is ceitinuing to maximise the
collection of anti-D plasma. Donors are now beirig boosted in Victoria and
Queensland as well as in New South Wales and Western Australiz. The majority of
the plasma input of anti-D to CSL comes from these boosted doriors.

However, because of the problems outlined above and n the previous chapter, it
is becoming increasingly difficult to increase production. Despite the
maximisation of anti-D collection over the past two years by recruiting and
boosting all possible acceptable donors, the combined input from New South
Wales and Western Australia of anti-D has ranged from as low as 10.7 x 10° {U/
month to a maximum of 20.1 x 10° IlU/month. This translates into a natioral
annual input of approximately 165 x 10° IU. Currently the yield of anti-D from
plasma input to CSL is 20 per cent, so the amount of anti-D immunoglobulin
available nationally per year is 35 x 10° 1U.
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2.2Current demand

On the basis of current demand for anti-D, which does not include routine
antenatal prophiviaxis, Australia is still not self-sufficient.

Based cin data from ARCBS and CSL, the current demand for anti-D is as follows:

Average anti-D usage (1992-1996) 37.84 x 10° IU per annum
Current issues to ail Rh D negative
mothers postpartum (based on a dose 25 x 108 IU per annum

of 625 IuU or 125 ug)

Current issues for abortions, antepartum
haemorrhages and cther antenatal uses 12.6 x 10° IU per annum

Thus current national demana of approximately 38 x 108 1U slightly exceeds
current supply.

An issue to all Rh D negative women of additional doses of 125 pg at 28 and 34
weeks gestation for prophylactic reasons would require an additional 50 x 10° U
per annum, raising the annual usage to 85-90 x 106 IU. At a 20 per cent yield, this
translates to about 450 x 10 U of ariti-D plasma per annum, which is almost
triple the current input. An issue to all Rh O riegative women expecting their first
baby would require approximately 225 x 10¢ JU of anti-D plasma per annum.

2.3 Current practice

There is very strong evidence, from the late 1260s onwaras, that the practice of
administering anti-D postpartum has dramaticaily reduced the incidence of
immunisation and HDN. Postpartum administration of anti-D to all Rh D negative
women with no preformed anti-D antibodies who deliver Rt D positive babies is
standard practice in Australia and in most parts of the wor!d, although the dose
used varies between countries.

The issue of antenatal anti-D administration is less clear. There anpears to be wide
variation in practice and some evidence for inappropriate tise of anti-D in certain
situations.

Anti-D is usually given to Rh D negative women with no preformed anti-D
antibodies during pregnancy if they experience a ‘sensitising’ event in which there
is a risk of fetal blood crossing into the maternal circulation. These include
miscarriage, termination of pregnancy, ectopic pregnancy, genetic studies such as
amniocentesis and chorionic villus sampling, external cephalic version, trauma
and antepartum haemorrhage.

There are conflicting views about the efficacy of routine prophylactic use of
anti-D antenatally. This has resulted in variations in the way that anti-D is used
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prophylactically. The situation is complicated by the current restricted supply of
anti-D, as routine antenatal administration to all Rh D negative women would
place immense demands on anti-D supply.

Specific recommendaticns for the most appropriate use of anti-D have been
developed by the Working Party, based on a review of the literature, a cost-
effectiveness analysis, and consideration of the current supply of anti-D (see
Chapter 5).

Dose of anti-D

The dose of anti-D required to prevent isoimmunisation is directly related to the
volume of FMH. The standard dose given in Australia is 125 pg. As shown in
Pollack et al (1971) and now generaily accepted, 20 pg (100 1U) of anti-D will
protect against a FMH of 1 m! of fetal rcd blood cells (2 ml of whole blood), so
this dose is sufficient to protect against a FMH of 6 ml of fetal red blood cells
(12 ml of whole blood).

The majority of fetal bleeds are less than 5 ml of red blood cells.

= In about 50 per cent of cases, the bleeds are Iess than 0.05 ml.

= In about 5 per cent of cases, transplaczntal hacmorrhages greater than 0.5 ml
occur.

= In about 3 per cent of cases, transplacentel naemorrhages greater than 1 ml
occur.

Studies done in 1977 in New South Wales and Western Austraiia showed that
99.74 per cent of pregnhancies are covered by a 250 g dose, while 99.57 are
covered by the current Australian dose of 125 pg. However, FMH among this
residual 0.43 per cent may be as large as 30 ml, putting them at risk if sufficient
extra anti-D is not given as required. Another study founad that F\MH of 30 ml or
more occurs in up to 0.6 per cent of deliveries (Zipursky 1977).

There is no uniformity between different countries in the dose o1 anti-D given
postnatally, nor in policies to ensure that sufficient anti-D has been administered.
For example, 100-120 ug of anti-D is given in Canada, 100 ug in the United
Kingdom, Sweden and Hungary, 300 ug in the United States and 200-250 ug in
other European countries.

As most antenatal FMHSs are very small in volume, particularly in the first trimester,
the administration of a 50 pg dose to women undergoing sensitising events in the
first trimester has been advocated. A decision to register a 50 pg vial for use
during the first trimester has been deferred temporarily while some issues are
addressed by CSL. The matter should be resolved within the next 9 to 12 months.
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Testing to assess fetomaternal haemorrhage

There are a number of tests available to assess the volume of FMH and allow
additional anti-2 to be given where appropriate. The main tests used are:

= the Kieihauer acid elution test — which is widely used but relies on subjective
interpretation;

- flow cytometry — which is reliable and accurate, but not widely available
outside metrepclitan areas; and

= the Rosette test — a qualitative test which if positive needs to be followed up
by a quantitative test to determine the volume of FMH.

The accuracy and practicality of the routine use of these tests is variable and they
are not used uniformly in all centres.

These tests and the evidence for their most appropriate use are discussed in
greater detail in Chapter 6.

Failures of anti-D prophylaxis

Prophylaxis is not successful in every case where Rh D immunoglobulin is given
postnatally, although mortality from HDN due to Rh incompatibility is now
uncommon. A number of women are still becormirg immunised to anti-D through
failure to receive the anti-D injection after every sensitising event. Sensitisation of
Rh D negative mothers who have received appropriate reatment has been shown
to be due either to a major FMH for which the anti-D prophylaxis was
inadequate, or to the development of anti-D antenatally.

Immunisation occurs during pregnancy in about 1.5 per cent o Rh D negative
women carrying a Rh D positive infant. It has been shown that this immunisation
rate can be reduced to 0.2 per cent or less by the administraiicn of anti-D
immunoglobulin during pregnancy, at 28 weeks and 34 weeks, as well as after
delivery. However, as discussed, this issue remains controversiai because of the
quality of the evidence and the increased amount of anti-D required should
antenatal administration become routine practice. As mentioneq, this practice
would require at least three times as much anti-D production as at present since
many doses would be given to women who subsequently delivered a Rh D
negative baby.
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Doctor-patient communication

The Working Party felt strongly that the issue of communication with the patient
and her family shou!d be addressed as a matter of extreme importance. The
current restrictea supply of anti-D and the consequent limitations on its use make
close monitaring of Rh D negative women and effective communication between
doctor and patient especially important.

The NHMRC (1992) states that patients are entitled to make their own decisions
about treatments and should be given adequate information on which to base
those decisions. Information should be provided in a form which helps women to
understand the problem and the options available. Ethical issues relevant to
informed consent are discussec in Section 6.2.

In the past, patient information sheets have varied considerably in their content
and the effects that they may be expzcted tc have on patient acceptance of
prophylaxis when offered. A concise, comprehensive, ‘user-friendly’ patient
information sheet is required, which is applicable to Australian produced Rh D
immunoglobulin, but can be modiiied to apply to overseas anti-D if importation
resumes in the short term.

At a personal level, it is clear that there shculd be an emphasis on information
passing between the doctor and the patient, and the responsibility for this cannot
be delegated to any large degree. The importance of such communication should
be stressed to the profession and included in ary information that is issued when
the guidelines are fully distributed.
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CHAPTER 3

BEST PRACTICE FOR THE USE OF ANTI-D IN OBSTETRICS

The Mater Perinatal Epidemiology Unit, Brisbane was commissioned to undertake
a review of the available evidence relating to the effectiveness of the prophylactic
use of anti-D in obstetrics. The evidence for the main applications of anti-D is
discussed in this chapter. Other issues such as testing to assess FMH, compliance,
the ethics of bcosting and administration and sources of supply of anti-D are
discussed iri Chapter 6. Details of the search strategy and tables of results from
individual studies are giveri in Appendix 5.

The search strategy inciuded articles going back to 1966. Acceptance or rejection
of articles was determined by the review team according to relevance and quality
of evidence. All material relevant to the topics was reviewed and only repetitive
level 1V evidence consisting of descriptive studies or unsubstantiated expert
opinion was excluded. The abstracts of foreign language references were
reviewed and the full article sougit where necessary and retrieved if available.

The literature was assessed for methodological quality and given a quality of
evidence rating as described in the Introduction.

3.1 Postpartum use of anti-D

The best evidence (level 1) on the postpartum use of anti-D comes from the
Cochrane Database of Systematic Reviews (Ciowther & Middleton 1997). This
review looked at all published, unpublishied, and ongoiing randomised trials with
reported data which assess outcomes in Rh D riegative women without antibodies
(and their babies) who were given postpartum anti-D irrmunoglobulin prophyl-
axis compared with Rh D negative women without antibodies (and their babies)
not given prophylaxis. The main outcomes considered were subsequent
development of Rh D immunisation, maternal concerns and adveise effects of
treatment, and neonatal morbidity in a subsequent pregiiancy.

The trials of postpartum anti-D prophylaxis versus no prophylaxis shcw Rh D iso-
immunisation is less common six months after delivery in women wheo received
anti-D. In addition, the administration of anti-D immunoglobu'in reduces thie
incidence of Rh D immunisation in a subsequent pregnancy.

The systematic review found that prophylaxis with postpartum anti-D immuno-
globulin is effective in reducing the risk of sensitisation after pregnancy and in a
subsequent pregnancy, irrespective of the blood group of mother and baby. The
reviewed trials found that prophylaxis is effective when anti-D is given within
72 hours of birth.

The evidence on the optimal amount of anti-D to recommend for prophylaxis is
limited. Recommendations in different countries depend on the relative avail-
ability and costs of anti-D and the costs of laboratory assessments of the volume
of FMH. As discussed in Chapter 2, the standard Australian dose of 125 ug should
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protect against a FMH of up to 12 ml. The data on comparative doses show that
doses of up to 50 pg anti-D, compared with higher doses up to 200 ug, increase
the risk of sensitisation in a subsequent pregnancy. There is no evidence to show
that a lower dcse of 100 pg anti-D is substantially less effective than a higher dose
of 150 1:g ami-D, although the number of immunisations shown are few.

There is a paucity of information about the attitudes of women towards
immunisation and the health of infants in subsequent pregnancies. No adverse
effects of the treatrient are reported, though the risks of rare adverse effects of
sensitivity reactions and trarismission of infectious diseases remain.

Summary of findings —- postpartum use of anti-D

* Prophylaxis with postpartum anti-D is effective in reducing the risk of
sensitisation after pregnancy aind in a subsequent pregnancy, irrespective of
the ABO status of mother and baby. Frophylaxis is effective when anti-D is
given within 72 hours of birth.

Implications for research

No further placebo controlled trials are warranted to establish the effectiveness of
anti-D prophylaxis postpartum.

As the evidence on the optimal dose of anti-D t6 recommend for postpartum
prophylaxis is limited, further good quality comparative dose finding trials would
be appropriate. In particular, the cost effectivenes