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antigens. The incidence of HLA alloimmunisation in our study is
comparable with that reported by Poleskyl and Perkins2 for similar
groups of patients receiving frozen blood as the only antigenic stimu-
lus. By including appropriate immunofluorescence tests our study has
shown that platelet and granulocyte specific antibodies are more
-common in these patients (37%) than HLA antibodies (10%). This
pattem of immunisation may reflect differences in the residual
amounts of antigenic material in the transfused frozen blood and the
relative antigenicity ofthe different cells.
These findings and the doubt whether pretransplant transfusion of

frozen blood protects against graft rejection to the same extent as does
whole blood suggest that there is little advantage in using frozen
blood in potential kidney transplant recipients. Platelet and granu-
locyte specific antibodies are unlikely to affect renal transplantation,
but immunisation against these antigens may significantly affect the
results of bone marrow transplantation.5 A transfusion policy for
prospective bone marrow transplant recipients should take into
account this potential immunogenic effect of frozen blood.
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Effect of age on pelvic inflammatory
disease in nulliparous women using a
copper 7 intrauterine contraceptive
device

The introduction of copper intrauterine contraceptive devices
(IUCDs) in the early 1970s was an innovation as their small size and
consequent ease of insertion meant that they could be used by
nulliparous women, a group for whom IUCDs had been contra-
indicated. Recently, however, the use of IUCDs by nulliparae has
been questioned. This is partly because of the associated risk of pelvic
inflammatory disease, which may lead to infertility.' We report on
factors affecting the incidence of this disease in a sample of nulli-
parous women using the copper 7 IUCD.

Patients, methods, and results

Between July 1975 and June 1976, 871 nulliparous women aged 16-49
attending the Margaret Pyke family planning clinic had an IUCD (copper 7)
inserted for the first time. None showed clinical evidence of pelvic inflamma-
tory disease at the time of insertion. A check up was advised at three months
and then every six months. Women who missed an appointment were
written to immediately. If they did not respond a duplicate letter was sent
during the next month. At each visit side effects and information -about
pregnancy, expulsion, and removal were noted and the patient examined
by the attending doctor for clinical evidence of pelvic inflammatory disease.
Symptoms ranged from mild dyspareunia and pelvic tenderness to those
severe enough to warrant hospital admission. Life-table analyses were used
to calculate net rates for the disease for the first segment of IUCD use.

The disease was diagnosed in 54 women during the 30 months after
insertion. The incidence was highest during the first six months (3-4/100
women) then fell progressively in each successive six-month period (2-0, 1-3,
0 7, and 0 4 per 100 women respectively) (X2 for trend=7-8; p<0-01). The
risk of developing the disease was strongly related to age (table). At every
time interval the cumulative rates were appreciably higher in the younger
women and decreased as age increased (x2 for trend=7-3; p <0-01). Other
factors that might predispose to the disease were investigated. Ofwomen with
pelvic inflammatory disease, 3 (6 %) reported a history of the disease, 14
(25 %) a history of abortion, and 6 (11 %) a difficult insertion. These results,
however, were not significantly different from those in women without the
disease (3%, 20%, and 9% respectively).

Cumulative rates for pelvic inflammatory disease per 100 women by age and
duration -of IUCD use. Numbers of cases given in parentheses

Duration of Age group (years)
IUCD use All ages
(months) 16-19 20-24 25-29 30-49 (n = 871)

(n=61) (n = 413). (n = 312) (n = 85)

6 5-3 (3) 3-7 (13) 3-2 (9) 1-2 (1) 3-4 (26)
12 9-4 (5) 6-3 (21) 4-8 (13) 1-2 (1) 5-4 (40)
18 94 (5) 8-6 (26) 6-1 (16) 1-2 (1) 6-6 (48)
24 14-2 (7) 90 (27) 6-5 (17) 1-2 (1) 7-3 (52)
30 14-2 (7) 94 (28) 7 0 (18) 1-2 (1) 7-7 (54)

Comment

Many studies have shown that the risk of pelvic inflammatory
disease is greater in IUCD users than in non-users.2 3 Women with
the disease are less likely to be using oral contraceptives2 3 or mech-
anical methods2 than IUCDs. Our findings show that in a large
sample of nulliparous women attending one centre, all of whom were
using the same type of IUCD, the risk of the disease was further
related to duration ofuse and to age. Our finding that the risk decreased
progressively with duration of use is consistent with earlier reports.
The effect of age was striking. After two years 16 to 19-year-olds had

an infection rate more than 10 times that of 30 to 49-year-olds. Gray,4
working from the data of Westrom et al,2 also showed that age may
be an important determinant of IUCD-related pelvic inflammatory
disease, younger women being-at higher risk than older women. It is
not surprising that this effect is found, since a similar pattern exists in
the general population. Hospital data show that the peak rate of the
disease occurs in the 15-24 age group, and that this decreases pro-
gressively as age increases.5 This may be because younger rather than
older women are more likely to be exposed to sexually transmitted in-
fections. Since the rates of pelvic inflammatory disease are initially
higher in young women, and IUCD use increases the overall risk of
the disease, the greatest effect of the IUCD-associated disease is in
this age group.

Since pelvic inflammatory disease may lead to infertility, we advise
careful counselling before use of the IUCD by nulliparous women,
especially -the very young.
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