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A critical study of immunological methods for
pregnancy diagnosis
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sYNopsIs Immunological methods of pregnancy diagnosis using both tanned red cell and latex
particles are compared in a series of women (up to the fourteenth week of gestation) and also in
negative controls. The tanned red cell test showed slightly more accurate and sensitive results
throughout the trial. In 31 samples also submitted for the Hogben test the immunological test
showed marginal superiority. It is concluded that immunological methods are reliable for the
diagnosis of pregnancy at least between the fifth and the fourteenth weeks of gestation.

When Brody and Carlstrom (1960) reported the
production of antibodies to human chorionic gona-
dotrophin they created the possibility of a simple
test for pregnancy based on immunological methods.
Two such tests, one dependent upon the use of
tanned red cells (Fulthorpe, Parke, Tovey, and
Monckton, 1963) and the second using coated latex
particles (Henry and Little, 1962), are now available.
This paper is concerned with a controlled trial of
two of these materials.

MATERIALS AND METHODS

Samples of urine were obtained from new patients attend-
ing the antenatal clinic and submitted directly to the
laboratory. Patients were then asked to send by post
the early morning specimen obtained next day and there-
after to submit further specimens weekly until the
fourteenth week of gestation. Negative controls were
introduced into this series by the clinician in charge
of the antenatal clinic who obtained specimens from
patients who were known to be not pregnant at the time
and submitted them to the laboratory in such a way that
they were indistinguishable from specimens obtained
from the clinic. In this part of the series 107 patients
(including negative controls) provided 554 specimens.

In order to study the results obtained in very early
pregnancy members of the hospital staff and a number
of local general practitioners were invited to submit
specimens obtained from patients whom they thought
were in very early pregnancy. A total of 255 additional
specimens obtained from 131 patients was added to the
series in this group.
The influence of menopausal gonadotrophin was

studied by testing urines from 25 post-menopausal
women in general medical wards.
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As soon as they were received in the laboratory the
urines were centrifuged and supematants were either
tested at once or stored at -20°C. until required. Each
specimen was examined by both the latex particle and
tanned red cell methods, the tests being conducted exactly
in accordance with the manufacturers' instructions.

RESULTS

Table I shows the results of the tests on those
patients who have subsequently been shown to be
pregnant at the time of the test and has been com-
piled by adding together the total number of speci-
mens examined in each week of pregnancy. During
the early weeks the tanned red cells test gave two
false negative and no false positive results. The latex
particle test gave six false negative results on the same
samples. Both tests have been consistently accurate
in the later weeks, i.e., up to the fourteenth week.
Comparison of results of specimens tested during

the antenatal clinic and of tests on the early morning
specimen obtained next day from the same patient
showed that in the case of the tanned red cell test
there were no discrepancies between the two results
but the latex-particle test gave nine false negatives
on specimens obtained directly from the clinic.
Study of 15 patients whose last menstrual period
could be accurately dated and whose urines were
examined early in pregnancy have shown that the test
becomes positive at about 35 days after the onset of
the last period.

In one exceptional case a positive result was
obtained 21 days after the last reported normal
menstrual period. The patient was a woman of 31
who was admitted to hospital because of abdominal
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TABLE I
SUMMARY OF POSITIVE PREGNANCY TESTS

4 5 6 7 8 9 10 11 12 13 14

No. of patients clinically pregnant 3 4 6 13 25 40 50 67 67 67 67
Positive latex particle test 0 2 5 13 24 40 50 67 67 67 67
Positive tanned red cell test 2 2 6 13 25 40 50 67 67 67 67

TABLE Ill
RESULTS COMPARED WITH HOGBEN TEST IN 31 CASES

Test Reported Positive Reported Negative Pregnancy Confirmed Not Pregnant

Hogben 7 24 9 22
Latex particle 8 23 9 22
Tanned red cell 9 22 9 22

'Table published by courtesy of Dr. A. J. N. Warrack

TABLE III
SUMMARY OF CASE REPORT

Weeks of 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Amenorrhoea

Clinical history First visit Vaginal loss

Size of uterus 8-10

? Not pregnant

10-12

Latex test result Posi- Posi- Nega- Nega- Nega- Nega-
tive tive tive tive tive tive

Haemagglutination 1/20 1/20 1/5 Nega- Nega- Nega-
test result tive tive tive

pain. She was found to have a tubal mass and the
diagnosis lay between a tubal pregnancy and a

tubovarian abscess. Immunological pregnancy
tests were performed and a few hours after they had
been reported positive the patient's general condition
deteriorated. An immediate laparotomy showed a

ruptured tubal pregnancy.
The urines from the 25 post-menopausal patients

were found to be negative in all cases. During the
period of study the laboratory had been requested
to arrange Hogben tests on 31 patients. Table TI
shows the results of the three tests on the same

samples.
Arising from this series of tests is a case of special

interest (Table III).

This patient first attended the antenatal clinic on
13 August 1962 when she gave a history of eight weeks'
amenorrhoea. She was booked for delivery and included
in the series under examination. Both the tanned red
cell and the latex test were positive and remained so
at the following week's testing. The next week (tenth
week of gestation) the latex particle test became negative

I1
Admitted ? Move-
bleeding ment

12-14 10

Posi-

tive

Dilatation
and
curettage

Admitted
bleeding

Nega- Nega-
tive tive

1/20 Nega- Nega-
tive tive

and the tanned red cell test showed a reduction in titre.
When the patient next attended the clinic (at the fifteenth
week of amenorrhoea) she reported vaginal bleeding five
days previously lasting for two days. The breasts were
inactive and the fundus of the uterus was not palpable
abdominally. The diagnosis of threatened or missed
abortion was considered. Meanwhile the immunological
tests performed at weekly intervals from the eleventh to
fourteenth weeks had all been reported negative. The
patient attended the clinic again four weeks later when
vaginal examination showed the uterus to be enlarged
only to about the size of a 12 weeks' pregnancy. There
had been no further vaginal bleeding. It was not until a
further three weeks had passed that vaginal bleeding
recurred and the patient was admitted to hospital with
the diagnosis of missed abortion. At this admission,
however, the uterus was thought clinically to be slightly
larger than before and the consistency was suggestive of
a continuing pregnancy. Repeat immunological tests
were now performed and were positive on two occasions.
The uterus appeared to increase in size and there was no

further bleeding so a continuing intra-uterine pregnancy
was presumed and the patient discharged from hospital.
Ten days later there was further vaginal bleeding and the
patient was readmitted to hospital. The clinical findings

Weeks of Amenorrhoea
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suggested threatened abortion (the cervical os was closed.)
Repeat immunological tests at this stage were negative
on two occasions and as slight vaginal bleeding continued
it was decided that this must be an incomplete abortion.
Dilatation and curettage was performed and the histo-
logical examination of the curettings showed retained
products of conception. It seems that this patient had
indeed been pregnant, aborted incompletely, became
pregnant again some weeks later, and then again aborted
incompletely.

DISCUSSION

These studies confirm the findings of Shea and
Warrack (1963) and show that the immunological
tests are highly reliable and compare favourably
with the Hogben test. They are of considerable
practical value, especially where early and rapid
diagnosis is important, and may, therefore, be
extremely useful in the management of such con-
ditions as ectopic pregnancy and threatened abortion.
Further, if it should be possible in a particular case
to examine urine in very early pregnancy so that

the change from negative to positive could be
observed it may be possible to calculate the expected
delivery date on the basis that the test becomes
positive on the 37th day. It is of interest to note
that the original description by Aschheim and
Zondek (1927) that a demonstrable level of human
chorionic gonadotrophin was obtained on the 35th
day.

We wish to thank Mrs. Wood, secretary, Department of
Obstetrics, for her help in organizing the survey, to the
general practitioners for their cooperation and access to
their clinical records, to Messrs. Burroughs Weilcome
for the generous supply of Prepuerin, and to the Scientific
and Research Committee of the United Newcastle on
Tyne Hospitals for financial support.

REFERENCES

Aschheim, S., and Zondek, B. (1927). Klin. Wschr., 6, 1322.
Brody, S., and Carlstrom, G. (1960). Lancet, 2, 99.
Fulthorpe, A. J., Parke, J. A. C., Tovey, J. E., and Monckton, J. C.

(1963). Brit. med. J., 1, 1049.
Henry, J. B., and Little, W. A. (1962). J. Amer. med. Ass., 182, 230.
Shea, J., and Warrack, A. J. N. (1963). J. clin. Path., 16, 581.

592

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.16.6.590 on 1 N
ovem

ber 1963. D
ow

nloaded from
 

http://jcp.bmj.com/

