
1.2 MODEL WITH AGE AS A CONTINUOUS VARIABLE

h=,XeBl±xK
Where:
,B= Parameter for the strength of the effect of age.
iT= Parameter for the abruptness of the start of fall.
X=Age (now a continuous explanatory variable).
This model fits a smooth curve that is almost constant at first
and then starts to fall with an abruptness depending on the
value of jT. The best estimate for T was 13.1; addition of lower
order polynomials did not improve the fit, which means that a
rise in fecundity of younger women is not supported by our
data. The log likelihood was 3493.8.

1.3 CRITICAL AGE MODEL

h= Xel.m+x.K
m=(l-yfl>y)

Where:
X=Critical age (age where the fall starts).
3=Rate of fall after the critical age.
m=Number of years older than critical age, or zero if
younger.
Only discrete values of the critical age were investigated. The
value with the maximum likelihood was selected. Therefore
standard errors could not be calculated.

Figure 3 shows the baseline hazards (X). The relative
hazards (ePm̀+xK) are indicated by the line in figure 2. The
estimates were y=31, ,B=-0136, and x=0272. The log
likelihood was 3491.9 with the same degrees of freedom as
model 1.2. The estimated hazard of a certain woman in a
certain cycle (h) can be calculated by multiplication of the
baseline hazard (X), depending on the number of the cycle and
the relative hazard (e3 1m+x K) depending on the age and clinic.
We realise that the fact that our population consisted of a

mixture of fertile and infertile women is theoretically incom-
patible with the use of the Cox regression model. 17 The mixed
character of the population should lead to a constant shift in
the proportional hazards between young and old women with
time (insemination cycle). However, modelling interaction of
the parameters with time (that is, assuming 13 and y are
different in a first and second period of time) does not lead
to a significantly better fit. We therefore conclude that
the theoretical incompatibility does not cause problems in this
particular analysis.

2.1 LOGISTIC MODEL FOR PROBABILITY OF SUCCESSFUL
PREGNANCY

ea+Bi.m+x.K

1 +ea+B.m+x.K
Where p is the probability of successful pregnancy. The other
symbols have the same meaning as in model 1.3. The
estimator for difference between clinics (x) was not significant.
The parameters of the model without x were ct=2. 13,
P= -0-25, and y=30.
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Unrecognised HIV related deaths
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Abstract
Objectives-To establish whether follow up of

deaths from selected HIV related causes could
increase the number of cases of HIV infection
reported to the Public Health Laboratory Service
Communicable Disease Surveillance Centre
(CDSC), and to estimate the proportion of deaths
among HIV positive men that occurred in men who
were not known to be HIV positive at the time of
death by the person who signed the death certificate.
Design-Follow up of draft death entries received

by the Office ofPopulation Censuses and Surveys on
which one of 11 medical or external causes likely to
be related to HIV was stated; letters were sent to the
people who signed the certificates. The respondents
were invited to report men known to have been HIV
positive who were not already on the CDSC register.
Setting-England and Wales.
Subjects-Men aged 15-54 who died in February

1989 to July 1989 with one of the 11 selected HIV
related diseases as cause of death on their death
certificates.
Main outcome measures-Number of men

reported to the CDSC as a result of this follow up;
estimate of excess deaths due to an HIV related
cause; estimate of the proportion of excess deaths

that occurred in those who were not known to be
HIV positive at the time of death.
Results-Replies were received for 473 deaths

(86%). Forty were for men known to have been HIV
positive, 31 ofwhom had been reported to CDSC by
the time they died; six were subsequently reported.
The respondent did not know that the deceased was
HIV positive for 20 (35%) of the 57 excess deaths in
men for whom one of the medical causes was stated
and 41 (93%) ofthe 44 excess deaths in men for whom
one of the external causes was stated.
Conclusion-Follow up of death registrations is

not an efficient way of increasing the number of
cases of HIV infection reported to CDSC. Between
35% and 60% of HIV positive people for whom
certain causes are stated may be dying without HIV
positivity having been diagnosed. There may be
implications for those caring for people with these
conditions and those who carry out postmortem
examinations.

Introduction
On p 1375 I report that mortality from 95 selected

causes increased by 25% between 1984 and 1989
among single men aged 15-54 and there is evidence that
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TABLE i-Response to inquiry about deaths due to medical and external causes and number ofmen known to
have been HIV positive reported or not reported to CDSC

No not
No (%) of reported (No

No of replies subsequently
Disease (ICD code) letters sent received No reported reported*)

Medical causes
Septicaemia (038) 12 11(92) I
Pneumocystosis (136.3) 1 1 10 (91) 6 4 (3)
Malignant neoplasm of lip, oral cavity, and pharvnx

(140-149) 89 80 (90)
Malignant neoplasm of skin (173) 5 4 (80) 2
Other malignant neoplasm of lymphoid and histiocytic

tissue (202) 111 99 (89) 9
Lymphatic leukaemia (204) 52 45 (87) 1 (1)
Pneumonia, organism unspecified (486) 24 22 (92) 13 1

Total 304 271 (89) 31 6 (4)

External causes
Drug dependence (304) 21 18 (86)
Poisoning by analgesics (965) 107 95 (89) 2 (1)
Poisoning by psychotropics (969) 70 57 (81)
Poisoning by other and unspecified drugs (977) 46 32 (70) 1 (1)

Total 244 202 (83) 3 (2)

CDSC=Communicable Disease Surveillance Centre.
ICD= International Classification of Diseases.
*Subsequently reported cases were included in the total.

TABLE II-Estimated excess deaths from possible HIV related causes in men aged 15-54 years in England
and Wales in 1989

Estimated Proportion of
Observed Expected excess observed

Disease (ICD code) deaths deaths* deaths deaths (%)

Medical causes
Septicaemia (038) 21 23 -2
Pneumocystosis (136.3) 14 2 12 86
Malignant neoplasm of lip, oral cavity, and pharynx

(140-149) 211 167 44 21
Malignant neoplasm of skin (173) 25 20 5 20
Other malignant neoplasm of lymphoid and histiocytic

tissue (202) 337 275 62 18
Lymphatic leukaemia (204) 111 117 -6
Pneumonia, organism unspecified (486) 62 14 48 77

Total 781 618 163 21

External causes
Drug dependence (304) 135 90 45 33
Poisoning by analgesics (%5) 256 206 50 20
Poisoning by psychotropics (969) 137 104 33 24
Poisoning by other and unspecified drugs (977) 81 77 4 5

Total 609 477 132 22

Overall total 1390 1095 295 21

ICD=International Classification of Diseases.
*Based on 1984 rates.

TABLE itI-Comparison ofestimated excess deathsfrom possible HIV related causes and deaths known to be
related to HIV in men aged 15-54 years in the six monthsfrom February toJuly 1989

Proportion
Deaths in of excess
men known deaths in men

Estimated to have been not known to
Observed excess HIV have been HIV

Disease (ICD code) deaths deaths* positive positive (%)

Medical causes
Septicaemia (038) 11 1
Pneumocystosis (136.3) 10 9 10
Malignant neoplasm of lip, oral cavity, and pharynx

(140-149) 80 17 17 (100)
Malignant neoplasm of skin (173) 4 1 2
Other malignant neoplasm of lymphoid and histiocytic

tissue (202) 99 18 9 9 (50)
Lymphatic leukaemia (204) 45 1
Pneumonia, organism unspecified (486) 22 17 14 3 (18)

Total 271 57 37 20 (35)

External causes
Drug dependence (304) 18 6 6 (100)
Poisoning by analgesics (965) 95 19 2 17 (89)
Poisoming by psychotropics (%9) 57 14 14 (100)
Poisoning by other and unspecified drugs (977) 32 2 1 1 (50)

Total 202 44 3 41(93)

Overall total 473 101 40 61 (60)

ICD= International Classification of Diseases.
*By applying the proportional excess deaths from table II to observed deaths during the study.

at least some of this increase was associated with the
HIV epidemic and is only partly accounted for by
deaths attributed to AIDS or HIV infection or reported
to the Communicable Disease Surveillance Centre
(CDSC).' In the present paper I describe a study to
determine whether follow up of deaths for which one
of 11 causes related to HIV infection was given on
the death certificate would increase the number of
reported cases of HIV infection. The study also aimed
at determining the proportion ofHIV positive men not
known to be seropositive at the time of death.

Methods
A letter was sent to the people who signed the death

certificates of all men aged 15-54 in England and Wales
with one of 11 causes likely to be related to HIV
mentioned on their death certificate; it asked whether
the deceased had been HIV positive. For any men
known to have been HIV positive but not reported to
CDSC an invitation to report was sent.
The total number of expected deaths from each

cause in 1989 was calculated by applying the 1984 rate
to the 1989 population in each five year age group. The
excess in 1989 was assumed to be the number of deaths
related to HIV. The proportion of excess deaths in
1989 was applied to the number of deaths due to each
cause during the study period to estimate the number
of excess deaths which would be expected in the study.

Results
The figure shows the number of deaths in England

and Wales in each year from 1984 to 1989 among men
aged 15-54 due to the 11 selected causes. Table I
presents the results of the inquiry into deaths due to
medical and external causes. Of271 replies received for
medical causes, 37 were for men who were known to
have been HIV positive, 31 ofwhom had been reported
to CDSC; four were reported subsequently. Of 202
replies received for external causes, three were for men
who were known to have been HIV positive. None had
been reported to CDSC; two were reported subse-
quently.

Table II gives the number of deaths for which each
cause was stated in 1989 and the number which would
have been expected if the 1984 rates applied. The
number of excess deaths is expressed as a proportion of
the total number of deaths observed.

Table III gives the number of observed deaths and
the estimated number of the expected excess deaths
due to each cause in the six months of the study. Of the
101 estimated excess deaths, only 40 were in men
known to have been HIV positive. The proportion of
deaths in men with unrecognised HIV infection was
35% for medical causes, 93% for external causes, and
60% for all 11 causes.

Discussion
This study suggests that follow up of deaths for

which conditions related to HIV are stated to be the
cause is not an efficient way ofincreasing the number of
cases reported to CDSC-only six additional cases
were reported. The results suggest that only 40% of
deaths among HIV positive men are in men known to
be HIV positive by the time they die. This estimate is
based on the assumption that the increase in the
number of deaths due to these causes is associated with
HIV infection. The age, sex, marital status, and
geographic and temporal distribution all suggest that
this is so for medical causes.' Although the evidence is
less convincing for external causes, the number ofmen
reported to CDSC who have died as the result of
an overdose without developing an AIDS indicator
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disease suggests that at least part of the increase is HIV
related. This is supported by a report of the increased
risk of suicide among people with AIDS in New York.2
The increasing number of reported deaths due to

opportunistic diseases might result from improved
diagnosis or immunosuppressive therapy. If this were
so it would be expected that similar changes in death
rates would be apparent among men of each marital
state and among women. However, death rates from
lymphoma (ICD 202) have increased among single
men of all age groups from 15 to 44 years but show no
similar increase among men of other marital states or
among women. Death rates from pneumonia increased
fourfold between the two three year periods 1984-6 and
1987-9 among single men aged 30-44 years and are 10
times those for other men and for women (unpublished
data).
Men followed up in the study may have been known

to be HIV positive but this information may not have
been available to the person who replied to the inquiry.
However, over 85% of people for whom AIDS or HIV
infection is stated as the cause of death die in hospital,
so any underreporting of positive tests to the patient's
general practitioner is unlikely to have influenced these
results. In addition, every man included in the follow
up study who had been reported to CDSC was known
by the respondent to be HIV positive.

In conclusion, the results have implications for the
carers of people with these HIV related conditions.
They also suggest that the full extent of the HIV
epidemic has not yet been recognised. The study was,
however, based on small numbers and further work
needs to be done to verify the findings.

I thank all those clinicians and coroners who took so much
trouble in replying to the inquiry letter.
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Abstract
Objective-To compare the efficacy and safety of

a single dose of 1mg of cabergoline with that of
bromocriptine 2-5 mg twice daily for 14 days in the
inhibition of puerperal lactation.
Design-Prospective, randomised, double blind,

parallel group, multicentre study.
Setting-University or hospital departments of

obstetrics and gynaecology in different European
countries.
Subjects-272 puerperal women not wishing to

lactate (136 randomised to each drug).
Interventions-Women randomised to cabergo-

line received two 0-5 mg tablets of cabergoline and
one placebo tablet within 27 hours after delivery
and then placebo twice daily for 14 days. Those
randomised to bromocriptine received 2-5 mg of
bromocriptine and two placebo tablets within 27
hours and then 2-5 mg of bromocriptine twice daily
for 14 days.
Main outcome measures- Success of treatment

(complete or partial) according to milk secretion,
breast engorgement, and breast pain; rebound
symptomatology; serum prolactin concentrations;
and number of adverse events.
Results-Complete success was achieved in 106 of

136 women randomised to cabergoline and in 94 of
136 randomised to bromocriptine and partial success

in 21 and 33 women respectively. Rebound breast
symptomatology occurred respectively in five and
23 women with complete success up to day 15
(p<O-OOOl). Serum prolactin concentrations
dropped considerably with both drugs from day 2 to
day 15; a prolactin secretion rebound effect was
observed in women treated with bromocriptine.
Adverse events were reported by 22 women receiving
cabergoline and 36 receiving bromocriptine
(p=0054), occurring mostly during the first treat-
ment day.
Conclusion-A single 1 mg dose of cabergoline is

at least as effective as bromocriptine 2-5 mg twice
daily for 14 days in preventing puerperal lactation.
Because of the considerably lower rate of rebound
breast activity and adverse events and the simpler
administration schedule cabergoline should be the
drug of choice for lactation inhibition.

Introduction
Despite the well known advantages ofbreast feeding,

prevention or suppression of milk production may be
indicated on medical or personal grounds. Although
tight binders may result in the suppression ofpuerperal
lactation, appreciable breast pain and milk secretion
frequently occur, especially in multiparous women.2
Oestrogens given alone or in combination with
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