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helpful discussions.
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Incidence of rhesus immunisation after genetic amniocentesis

ANN TABOR, DONALD JERNE, JOHANNES E BOCK

Abstract

Of655 Rh negative women without anti-D antibody in their serum
at genetic amniocentesis, 3161 delivered a' Rh, positive infant.
Prophylactic treatment with anti-D immunoglobulin was
not given at amniocentesis. The women were followed pros-
pectively, being given a screening test for antibody after amnio-
centesis, at delivery, and. six months later. Five of these 361
women yielded a positive test result due to antiD antibody. The
immunisation rate after genetic amniocentesis was no higher
than the spontaneous immunisation rate during pregnancy. Four
women who had two amniocenteses in the same pregnancy and
34 women who had -amniocentesis in two con'secutive preg-
nancies with Rh positive fetuses were n'bt immunised. Among six
women with anti-D antibody in their serum before amniocentesis
the titre of antibody increased in, three. Amniocentesis may have
worsened the. outcome of these pregnancies.
These results suggest that the rlisk of 'immunisation in Rh

negative womnen is small.
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Introduction

Amniocentesis has been associated with an increased incidence of
feto-m'aterna haemorrhage,' and fetal erythrocytes possess
imuogenic D antigens at this stage of pregnancy.' It remains to

be s'hown whether amniocentesis induces anti-D antibodies in
unsensitised Rh negative women. To protect the woman against this
risk the World Health Organisation has recommended that a small
dose of anti-D IgG be given at amniocentesis.' Giving this immuno-
globulin, which is capable of passing through the placenta of
a pregnant woman, could be associated with fetal morbidity
and certainly makes interpretation difficult for the serological
laboratory.
We attempted to evaluate whether prophylactic anti-D immuno-

globulin at amin-iocentesis should be introduced in east Dernmark,
where antena'tal prophylaxis is not administered.

Patients and methods
Fromi 1 January 1981 to, 31 December 1982, 4127 pregnant women who

were planning to give birth in- east Denmark had genetic- amniocentesis
performed at Rigshospitalet in Copenhagen. The study included 692 women
who on admission were reported to be Rh -negative; their indic'ations for
amniocentesis were maternal age (298 women (43%)), participation in a
randomised trial of genetic amniocentesis (166(24%)), Down's syndrome in
the family (104(15%)), and other reasons (124(18%)). Of these 692 women,
246 delivered a Rh negative child and 85 women were excluded for other
reasons (fig 1). We therefore studied 361 women, who~had a Rh positive
child. Table I -shows the pertinent clinical data on these women.-

All women on whom genetic amniocentesis wasperformed were followed
ujp with a questionnaire filled in by the hospital where delivery took place.
Besides stating, complcations occurring during pregnancy and delivery and
after birth the q'uestionnaire gave the rhesus state of the mother and child
and information on whether immunopropbiylaxis had been administered to
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Rh-negative women taking part in study.

the mother after delivery. In this way we confirmed that no Rh negative
women had been overlooked. The women's serum was examined for rhesus
antibodies at amniocentesis, about four weeks later, and at delivery. Women
who delivered a live Rh positive baby were sent a letter asking them to have a

final blood test taken, either at the hospital or at their general practitioner, a

minimum of six months after delivery to ensure that the passively
administered immunoglobulin had disappeared from their circulation.'

Amniocentesis was performed under real time ultrasound guidance with
the full bladder technique, without anaesthesia, and under sterile con-
ditions. Median gestational age (estimated from the biparietal diameter of
the fetus) at amniocentesis was 16-5 (range 14-22) weeks. Table I shows the
data on amniocentesis.
Serum samples were tested against red cells from several Rh positive

donors by saline agglutination at 37°C followed by the indirect antiglobulin
test and the two stage papain technique. The specificities of the antibodies in
those samples that reacted in the antibody test were identified with
appropriate techniques. The concentration ofanti-D antibody was recorded
as the reciprocal of the highest dilution at which agglutination of cells
heterozygous for the rhesus antigen was still macroscopically visible with the
saline antiglobulin technique.

Antenatal prophylaxis with anti-D IgG is not administered in Denmark.
In a recent Danish study ofthe causes ofrhesus immunisation the prevalence
of genetic amniocentesis was no higher in immunised women than in the
rest of the pregnant population, indicating that amniocentesis did not
appreciably stimulate immunisation.6

Results
Five women developed anti-D antibody during or after pregnancy

(table I). The incidence of immunisation measured by a screening test for
antibody six months after delivery was 0 8% for all Rh negative women (95%
confidence limits 0-1 to 1 -5). For the 361 Rh negative women at risk-that is,
those who delivered a Rh positive infant and were given anti-D IgG on

delivery-the incidence was 1-4% (0-2 to 2-6). Five women who had been
immunized for the first time were all multiparous (table II): one woman was

TABLE i-Clinical background data and data on amniocentesis (figures are Nos (%) of
women unless otherwise stated)

Rh negative women who delivered
All Rh positive children

Rh negative
women Not immunised Immunised
(n=655) (n=356) (n= 5)

Median age (years) (range) 33 (1743) 33 (17-41) 36 (23-38)

Parity
Median No of previous pregnancies 1-8 1-8 1-6
Primigravidas 140 (21) 82 (23) 0

Amniocentesis
Anterior location of placenta 319(49) 173(49) 3(60)
Perforation of placenta 56 (9) 32 (9) 1 (20)
Repeat amniocentesis 9 (1) 4 (1) 0

immunised during pregnancy and two showed anti-D antibodies on delivery
(one of these had had the placenta perforated during amniocentesis). Two
more women had anti-D antibody in their serum six months after delivery,
though the result of their screening test at delivery was negative: one had had
an uncomplicated vaginal delivery, the other a caesarean section. Except for
one who required phototherapy for four days (delivered by a woman who
was immunised during pregnancy) the infants were unaffected.
Nine women had two amniocenteses in the same pregnancy due to a

culture failure of the first sample. None of the four women with Rh positive
infants showed anti-D antibody during the observation period. Seventy five
women had amniocentesis again in a subsequent pregnancy, and 34
delivered Rh positive infants in both pregnancies; none of these 34 had
developed antibodies by their second delivery. Six of the 12 women who had
been immunised in a previous pregnancy delivered Rh negative infants. Of
the other six, one had a missed abortion in the 19th week, another had a fetal
demise in the 29th week, and four delivered live infants. After amniocentesis
three of these previously immunised women showed an appreciable increase
in titre of anti-D antibody (table III).

Discussion

To our knowledge, ours is the first prospective study of Rh
negative women who had amniocentesis without being given anti-D
IgG and who were followed up with antibody tests during
pregnancy and after delivery. As we did not include control groups
we compared our results with the incidence of spontaneous
immunisation during pregnancy. The McMaster conference
reported an immunisation incidence of I1-% on the basis of 30 155
first pregnancies checked six months after delivery.7 Multigravidas
show a higher incidence than primigravidas-22% and 1-6%
respectively-when screened three days after delivery with a

sensitive autoanalyser and the two stage papain technique as in our

study.8
As 515 (79%) of the women in our study were multigravidas the

incidence of spontaneous immunisation during pregnancy might be
expected to be higher than 1-1%. The observed incidence of
immunisation was 0-8% within three days after delivery and 1-4%
(95% confidence limits 0-2% to 2-6%) six months after delivery.
Amniocentesis thus did not seem to enhance the risk of rhesus
immunisation. The wide confidence interval, however, means that
we cannot exclude the possibility that amniocentesis exposes Rh
negative women to a slightly higher risk of immunisation. On the
other hand, at least three of the five women who developed anti-D
antibodies during the study might have been presensitised by events
in previous pregnancies (table II), and this may have led us to
overestimate the incidence of immunisation in the current preg-
nancies.
Two retrospective studies on the incidence of rhesus immunisa-

tion after amniocentesis without anti-D immunoprophylaxis
reported immunisation during pregnancy to be 2 1% among
615 women9 and 3-4% among 115 women.'0 In both studies the
number of women at risk was estimated, as the rhesus state of the
mother and infant was not known in all cases. Among the large,
controlled studies of genetic amniocentesis the British study
performed by the Medical Research Council was the only one to
include an evaluation of the risk of rhesus immunisation in Rh
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TABL tiResutsf aniboy tet ad oucom of reganc for women immunised-during present study (figures in parentheses are titres ofanti-D antibody)

Anti-D antibody in serum Neonatal
Case treatment
No Parity Before amniocentesis After amniocentesis At birth Six months after delivery of infant Possible cause of immunisation

47 Gravida 5 No No No Yes* None Amniocentesis; no anti-D IgG given after birth before 1969; or
Pars 3 no anti-D IgG given after spontaneous abortion in 1979

306 Gravida 2 No NT Yest (4) Yes (32) NT Phototherapy Amniocentesis or no anti-D IgG given after birth before 1%99
Pars 2

358 Gravida 2 No No No Yes (4) None Amniocentesis or caesarean section
Pars 2

363 Gravida 4 No No Yes (8) Yes (32) None Amniocentesis or no anti-D IgG given after abortion in 1980
Para 3 (first two children are Rh negative)

397 Gravida 2 No No Yes (256) Yes (32) None Amniocentesis with perforation of placenta
Pars 2

NT=not tested. *Shown by enzyme technique only. tFirst antibody test after amniocentesis in the 35th week.

TABLE iit-Results ofa'ntibody tests and outcome ofpregnancy in previously immunised women after genetic amniocentesis during present study

Case No of previous Titre of anti-D antibody Maximial anti-D antibody titre Gestational week of
No Parity immunised pregnancies before amniocentesis after amniocentesis maximal anti-D titre Outcome of pregnancy

36 Gravida2 1 2 1000 27 Two intrauterine transfusions. Fetal death 13 weeks
Pars 2 after amniocentesis

91 Gravida 3 1 <1 8 36 Induction of labour. Phototherspy of the inifant
Pars 2

168 Gravida 5 3 2048 2048 18 Missed abortion in 22nd week, four weeks after
Pars 3 amnocentesis

292 Gravida 2 1 <1I <1I Induction of labour
Pars 2

474 Grsvida 4 1 <1 64 34 Induction of labour. One exchange transfusion and
Pars 2 phototherspy of the infant

594 Gravida 7 4 2 4 26 Induction of labour. Phototherspy of the infant
Pars 3

negative women who had had amniocentesis: none of 59 women
who had been given anti-D IgG were immunised compared with
three cases among 58 untreated women."1 These studies, and ours,
did not find an increased incidence of immunisation after amnio-
centesis, suggesting that the risk of rhesus immunisation associated
with midtrimester amniocentesis, if any, is quite small. This is
supported by the fact that we found no immunisation among the
34 women who had amniocentesis in two consecutive pregnancies
with Rh positive fetuses, nor among the four women who had
amniocentesis twice in the same pregnancy. Furthermore, im-
munisation against other blood group antigens, such as Kell, Dully,
or Kidd, was not observed.
Women who had been immunised in an earlier pregnancy,,

however, m-ight be different. Thre'e of the six women at risk had
increased titres of anti-D antibody after amniocentesis. The
stimulus provided by amniocentesis may be too small for primary
imnsation but could be a potent booster of a secondary immune

response. We therefore agree with those investigators who recom-
mend that genetic amniocentesis should be performed only in
previously alloimmunised women after careful consideration of the
benefits. 1

Should anti-D IgG be administered at genetic -amniocentesis? As
fetal red blood cells possess D antigens as strong as those ofadult red
blood cells' the potential for alloimmunisation exists with every
feto-maternal haemorrhage. Even when amniocentesis is performed
after ultrasonic location of the placenta at least 7% to 10% ofwomen
undergoing this process have a feto-maternal haemorrhage.'II As
almost half of all pregnant women seem to have a feto-maternal
haemorrhage during pregnancy,'31 it follows that haemorrhage
seldom entails immunisation.,Nevertheless, the small risk due to
feto-maternal haemorrhage- seems to be the only advocate for
introducing a prophylaxis in connection with amniocentesis.

Prophylaxis is now common practice in several countries, but its
effectiveness has not been proved in a controlled study. In a
retrospective study of 300 pregnancies in which anti-D IgG was
given at amniocentesis one case of immunisation was found.'14
Likewise, the results of the study by the Medical Research Council
suggested a protective effect," It is therefore possible that 'anti-D
IgG given at amniocentesis may prevent some cases ofimmunisation.

The primary argument against the administration ofanti-D IgG is
that it has not been proved that genetic amniocentesis entails a risk
of rhesus immunisation. Furthermore, prophylactic administration
of anti-D IgG may interfere with suppression of anti-D antibody
later: during pregnancy the woman may be regarded as being
immunised" and thus not given anti-D IgG post partum. Passively
administered anti-D IgG may facilitate primary immunisation when
the concentration of antigen exceeds that of antibody,'6 thus
necessitating one or two further antenatal administrations of anti-D
IgG.'7 Some women may also produce anti-immunoglobulin allo-
antibodies, thus making later prophylaxis ineffective.'8 Finally, the
safety of administering- anti-D IgG early in the second trimester has
not been definitely assessed. It should also be remembered that
anti-D IgG is still a. human product, and its -production and
collection are not completely without hazards.'9

In Denmark, where it has not been c'onsidered necessary to
administer antenatal, immunoprophylaxis to prevent rhes'us
imnsation during pregnancy, we find it consistent to refrain

from administering anti-D IgG at genetic amniocentesis.

We thank all the women and general practitioners who helped us with this
study.
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SHORT REPORTS

Skinreactions to terfenadie

Terfenadine is an antihistamine that has been marketed recendy. Skin
reactions to antihistamines are rare, and the data sheet approved by the
Food and Drug..Adiitaion states that in clinical trials skin reactions to
terfenadine were no more common than those to placebo. We present'108
cases of rash after ingestion of terfenadine.

Case reports
CASIES NOTIFIE TO THE NETHEERLANDS CENTRE FOR MONITORING OF ADVERSE
REACTIONS TO DRUGS

Most of the 12 patients notified to this centre (table) had taken terfenadine for
hay fever or allergic rhinitis. Four, however, had used it for pruritus ofunknown
cause. The outcome after treatment was stopped was favourable in all patients.
Although three patients had also used other drugs, these were continued without
adverse effect. In three cases (1, 3, 11) the reaction occurred after use of
terfenadine for the first time, but at least two patients (cases 7, 12) had used it
before without ill effects.

CASES NOTIFIED TO THE WORLD HEALTH ORGANISATION COLLABORATING
CENTRE FOR INTERNATIONAL DRUG MONITORING

In addition to the cases described above, by August 1985 theWHO centre had
received%reports of skin reactions associated with terfenadine, from the United
Kingdom (89 cases), Belgum (four), Canada (two), and the Federal Republic of
Germany (one). Sixty seven patients were female (mean age 34 (rnmge 4-80)) and
29 male (mean age 37 (5-77)). Forty three patients developed a rash, described as
erythematous in eigt cases and maculopapular in 11; 32 patients developed
urticaria; and the rming21 reports included six cases ofangio-oedema, five of
photosensitivity reaction, adfour of peeling of the skin of the hands or feet, or
both. One patient had extensive circinate and confluent erythema that proceeded
to desquamation and recurred on rechallenge.
The latent period between first intake of the drug and the onset of the reaction

was known in 72 casesand wasless thanthreedaysin 35 case and less thana week
in 50. The mean latent period of rashes was 8-25 days, of urticaria 14-6 days, and
of photosensitivity reactions 39 days. Outcome was favourable in 60 cases and not
stated in 23; 13 patients had not yet recovered. Of those patients for whom the
indication and dosage were reported, 22 (79%) took terfenadine for hay fever or
nasopharyngitis, most taking 120 mg/day by mouth. In 31 reports use of other
drugs was mentioned (mainly oral contraceptives), but these either were
continued uneventfully or had been used for a long time without problems.
Eleven of the 89 patients reported to the Committee on Safety of Medicines

(CSM) (all confirmed by us by reference to the original reports) reacted on
challenge. After August 1985, 14 additional cases were reported to the CSM.

Comment

Although a causal relation was not proved in all cases, terfenadine can
undoubtedly cause skin reactions, notably urticaria and rashes. There was a
clear temporal relation in most cases, and in 14 rechallenge gave an
immediate positive result. Although antihistamines, especially derivatives of
ethylenediamine and phenothiazine, can readily sensitise the skin after
topical administration,' skin reactions to orally administered antihista-
mines are rare.2I Terfenadine, however, is not such a derivative and is
chemiically distinct from most older antihistamines. Antihistamines may
cause liberation of histamine,' and the rapid onset of the reaction after first
use in several patients is compatible with such a mechanism. On the other
hand, in a third of the reports documented terfenadine was taken for more
than a week, suggesting that sensitisation and a subsequent, immuno-
logically mediated reaction may occur. This is supported by the accelerated
reaction to rechallenge that occurred in two cases in the Netherlands and
the fact that two patients had taken terfenadine previously without adverse
effect. Neither the British nor the Dutch formulation contains a colouring
agent, and we are not aware of any allergic excipients.
1 NaterJP, deGrootAC. Allergic contat demnatistifom opicaidruigs. Unwaxuted effects ofcosmetic and

drugs used in dernatoior. 2nded. Amsterdam: Elsevier, 1985:44.
2 Zfircher K, Krebs A. Cutaneous side effects ofsystemic drugs. Basle: Karger, 1980:193.
3 Doenicke A. Pseudo-allergic reactions due to histamine releaseduring intravenous anaesthesia. In:

Dukor P, Kall6s P, Schiumberger HD, West GB, eds. Pseudo-allrgic reactions. Involvemen of
drugs and chemicals. Basle: Karger, 1980:224-50.
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Details of 12 cases ofskin reactions to terfenadine notified in the Netherlands

Case Age (years) Daily dosage Time between starting drug Rechallenge (time
No and sex (mg) Adverse reaction and onset of reaction to onset of reaction)

1 11 M 60 Generalised urticaria Same day ND
2 28M 120 Urticaria,nausea 20days ND
3 24F 120 Urticaria Sameday NI)
4 34F 60 Urticariaonfaceandarms Iday Twice(Iday)
5 18M 60 Generalisedurticaria Same day ND
6 22 M 120 Generalised erytematous rash, urticaria 6 days Once (<1I day)
7 50 M 120 Generalised erythema, facial urticaria 1 day Once (<1I day)
8 12 M 120 Maculopapular rash, eyelid oedema 11I days ND
9 30 F 120 Gesneralised morbiffiform rash 14 days ND
10 57F 60 Rash 2days ND
11 25 F 60 Erythesnatous rash, bronchospasm 8 days ND
12 53 F 120 Erythematous rash, drowsiness, vomiting, dyspnoea Same day ND

ND=Not done.
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