
Some have argued that industrial funding has
undue influence on the research agenda.10 Others state
that a submitted manuscript should be considered the
intellectual property of authors, not the study
sponsor.11 A reliable assessment of this question
depends on the transparency of the reporting.1 The
CONSORT statement8 12 and similar standardised
reporting guidelines could consider the importance of
adequate reporting of funding. The reader can make
an assessment only if the information is clearly
presented.
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Effect of prenatal exposure to oestrogen on quality of
semen: comparison of twins and singleton brothers
Lone Storgaard, Jens Peter Bonde, Erik Ernst, Claus Yding Andersen, Kirsten Ohm Kyvik,
Jørn Olsen

The decline in sperm count and increase in disorders
of the male reproductive tract may be due to high con-
centrations of prenatal exposure to oestrogens.1–2 As
the concentration of free oestrogens in plasma is much
greater in twin pregnancies from the first weeks of ges-
tation, and greater for dizygotic twins than mono-
zygotic twins,3–4 we studied sperm count in twins and
singleton brothers to see if twin brothers have lower
sperm counts and if the lowest values are for dizygotic
twins.

Participants, methods, and results
From the population based Danish twin registry, we
selected 250 monozygotic and 250 dizygotic pairs of
twin brothers and from the Danish civil registration
500 pairs of singleton brothers. All the men were 20-45
years old and born in Denmark.

Of the 2000 men, 778 (38.9%) agreed to participate
(40% of the singletons (396), 39% of the dizygotic twins
(197), and 37% of the monozygotic twins(185)).

Figure A shows
how the study
groups were
established and
table A gives
characteristics of
the participants.

Characteristics of semen and sex hormones. Values are medians (interquartile range) unless otherwise indicated

Characteristic Singletons (n=105)
Monozygotic twins

(n=104)
Dizygotic twins

(n=107)

P value*

Singletons v
monozygotic

twins
Singletons v

dizygotic twins
Singletons v

all twins

Sperm concentration
(millions/ml)

60.0 (26.0-99.0) 71.5 (26.5-115.0) 55.0 (25.0-103.0) 0.65 0.78 0.42

Sperm volume (ml) 3.5 (2.8-4.5) 3.4 (2.6-4.0) 3.5 (2.5-4.5) 0.76 0.33 0.67

Sperm total count (millions) 185 (96-367) 237 (78-434) 208 (84-328) 0.83 0.86 0.47

No (%) of men with sperm
concentration <20 million/ml
(% within each group)

17 (16) 15 (14) 18 (16) 0.72 0.90 0.90

% of sperm with normal
morphology†

15 (10-21) 12 (6-17) 12 (7-18) 0.03 0.70 0.16

Sex hormone concentrations:

Testosterone (nmol/l) 22.8 (17.2-26.4) 19.8 (15.9-23.4) 20.7 (16.7-24.1) 0.16 0.99 0.34

Follicle stimulating hormone
(IU/l)

3.9 (2.9-5.1) 3.6 (2.1-6.2) 4.4 (3.2-5.9) 0.07 0.39 0.23

Luteinising hormone (IU/l) 2.3 (1.5-2.9) 2.3 (1.6-3.0) 2.4 (1.8-3.4) 0.12 0.04 0.04

Inhibin B (pg/ml) 195 (155-255) 155 (120-243) 165 (131-210) 0.004‡ 0.43‡ 0.07‡

*Adjusted for duration of sexual abstinence, urogenital disorders, alcohol, age, smoking, season, and birth weight.
†Morphology scored according to the World Health Organization’s 1999 guidelines.
‡Also adjusted for sampling time.
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Because of our estimates of suitable sample size, we
stopped enrolment when we had collected semen sam-
ples from 105 singleton brothers, 104 monozygotic
twins, and 107 dizygotic twins.

The men produced semen by masturbation and we
analysed it in less than 1.5 hours in a mobile laboratory
at the participants’ home (n=113) or at a stationary labo-
ratory (n=203). The sperm concentration was counted in
an improved Neubauer haemacytometer (Marienfeld,
Lauda-Königshofen); sperm morphology was classified
according to 1999 World Health Organization criteria.

Sperm counts and sex hormone concentrations
were positively skewed, and we transformed them to
their cubic root to normalise their distributions.
Morphology measurements were logit transformed.
All potential confounders were included in the
multiple linear regression.

The crude median sperm count was 19% higher
among monozygotic twins and 9% lower among
dizygotic twins than among singletons (table). The
groups did not differ significantly with respect to any of
the measures of semen quantity and quality. Inhibin B
concentrations were significantly higher for singletons
than for monozygotic twins.

We did not expect selection bias due to differential
fertility to explain our findings: we found no difference
between men who agreed to participate and those who
did not in terms of the number of children they had
(1.8 v 1.9).

Comment
Higher prenatal concentrations of oestrogen are not
related to reduced sperm counts in adulthood. In par-
ticular, we did not find lower sperm counts in twin

brothers: both the concentration and potency of
oestrogens during pregnancy with twins are greater
than for most environmental oestrogens.5

The low inhibin B concentration in monozygotic
twins is surprising and could reflect slower multiplica-
tion of Sertoli’s cells in fetal life. If so, high sperm
counts indicate a compensatory mechanism which
should be present in both monozygotic and dizygotic
twins. Inhibin B is a new marker of testicular function,
and deeper insight about its importance for male
reproduction is needed.
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A memorable patient
“When can I go home?”

It was a routine referral to the rheumatology clinic: a general
practitioner had requested advice about the management of
arthritic pain in a 78 year old woman. We met her at the Friday
afternoon clinic, when she came with her daughter in law. Her
joint pain had improved since she had seen her general
practitioner. She had osteoarthritic changes in her hands and
knees, as expected, but no features of inflammatory arthritis. She
was remarkably thin and had recently lost a lot of weight. I
wondered whether she had an underlying malignancy. She
agreed to routine admission for further investigation. Her only
concern was how long she would have to stay in, as she was
looking after her husband, who had Parkinson’s disease. The
couple had been married for 50 years, and they lived on their
own but under the close supervision of their children. They were
planning to celebrate their 50th wedding anniversary with a
holiday abroad.

Blood tests revealed a high erythrocyte sedimentation rate,
anaemia, and raised alkaline phosphatase. We telephoned and
explained that she needed to be admitted urgently. The same
question was asked: “How long do I have to stay in?” and we said
at least a week. She came in and was accommodated in a nice
room on her own. The chest x ray showed “nodules” in her lungs
consistent with carcinoma. We told her children of this possibility.
We told her that her x ray showed possible old infection (she had
had tuberculosis) but that she needed further investigation. We
decided at this time not to mention anything to her about
possible cancer.

By the fifth day of admission, she felt well in herself and had
managed to put on some weight. She was desperate to go home
as she was worried about her husband even though the results of
computed tomography would not be available until the next day.
We agreed to send her home, and she was dressed in 10 minutes
and ready to go. She thanked all of us.

The next day, the tomogram of the chest confirmed an
inoperable tumour with secondaries. She returned to the ward
and calmly accepted the idea of having a tumour when we broke
the news. “I never thought I had cancer,” she said. Her only
concern was for her husband.

Throughout our relationship with this woman, our priorities
had been extensive investigation to discover the tumour, whereas
hers were simply wondering how her husband would cope
without her both immediately and in the future—whether or not
she knew about the tumour.

Do we always realise what elderly people are trying to tell us
when they ask to go home? Their priorities may be different from
our perception of their medical needs.

Aml Abdala senior house officer in rheumatology

Dimitrios Kassimos locum consultant rheumatolosist, department of
rheumatology, Dudley Group of Hospitals NHS Trust, Dudley

Dr Kassimos is on a study leave from the Ministry of Defence of
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