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Do abnormal thyroid stimulating hormone level
values result in treatment changes? A study of

patients on thyroxine in one general practice

PHILIP DE WHALLEY

SUMMARY
Background. Hypothyroidism is a common disorder, easily
treated with thyroxine therapy. Thyroid stimulating hor-
mone level assay can detect under- or overtreatment.
Aim. A study was carried out in one general practice to dis-
cover the number of people on thyroxine therapy, their
care, and whether abnormal thyroid stimulating hormone
level values resulted in alterations to their thyroxine dose.
Method. The study was undertaken in a north Suffolk gen-
eral practice of 7640 patients. A computer search identified
patients receiving repeat prescriptions for thyroxine ther-
apy and their notes were studied. A thyroid stimulating
hormone level value in the range of 0.3-3.8 mU L' was con-
sidered to indicate an appropriate thyroxine dose.
Results. Thyroxine was being taken by 162 patients (2%), of
whom 146 were women. Thyroid stimulating hormone
level had been checked within the last year for 127 patients
(78%). At their last thyroid stimulating hormone level test,
48 patients (30%) had a value above the normal range, only
21 of whom (44%) had their thyroxine dose increased as a
result. The thyroid stimulating hormone level was below
0.3 mU L' at the last check in 38 patients (23%), only four of
whom (11%) had their thyroxine dose reduced as a result.
Conclusion. There is often failure to adjust thyroxine dose
despite abnormal thyroid stimulating hormone levels.
However, more research is needed to determine the ideal
thyroid stimulating hormone levels which should be aimed
for in these patients, and whether tight control of thyroxine
dosage is able to reduce morbidity and mortality among
patients with hypothyroidism.

Keywords: hypothyroidism, drug dosage, management of
disease.

Introduction
HYPOTHYROIDISM is a common disorder, which is easily

treatable. However, there is still debate about how thyroxine
treatment should be monitored. Some authors regard clinical
assessment (a full history and clinical examination by a physi-
cian experienced in thyroid disease and use of the modified
Wayne clinical diagnostic index) as the best means of monitoring
thyroxine dose.' Most, however, consider thyroid function tests,
particularly thyroid stimulating hormone assay, to be more sensi-
tive.2 If this is so, what thyroid stimulating hormone value range
should be regarded as the optimum for these patients? Elevated
levels of thyroid stimulating hormone as a result of untreated and
undertreated hypothyroidism are associated with raised choles-

terol and blood lipid levels3 and an increased risk of coronary

heart disease.4 However, overtreatment with thyroxine may also
be deleterious. It has been shown that there is an increased rate
of loss of bone density in patients treated with thyroxine at doses
suppressing endogenous thyroid stimulating hormone,56
although not all studies have confirmed this.7
The American Thyroid Association has recommended that the

goal of thyroxine therapy is to normalize the thyroid stimulating
hormone concentration.8 However, it is still not certain from cur-

rent evidence that keeping thyroid stimulating hormone in the
normal range should be the prime aim of thyroxine treatment
monitoring,9-" nor is it clear how frequently thyroid stimulating
hormone levels should be checked. These unresolved issues
mean that one cannot state definitively what should be involved
in the optimum management of patients on thyroxine.
A study was undertaken to determine the number of people

receiving thyroxine therapy in one general practice, their care,

and whether an abnormal thyroid stimulating hormone level
value resulted in alterations to their thyroxine dose.

Method
The study was carried out in a general practice in north Suffolk
with a list size of 7640 patients including a high proportion of
elderly patients (20.3% aged 70 years or more). All repeat pre-

scribing in the practice is done on computer, and all patients tak-
ing thyroxine were identified by a computer search in June 1993.
Over the following month the notes of all these patients were

examined. A form was devised on which was recorded the pa-
tient's age and sex, when the patient was last seen by a doctor, the
present dose of thyroxine being prescribed, the dates and values
of the last two thyroid stimulating hormone tests and whether the
thyroxine dose had been altered as a result of these tests. For the
purposes of this study it was decided to consider a recent thyroid
stimulating hormone value within the normal reference range for
the local laboratory (0.3-3.8 mU 1-') as the major criterion indi-
cating appropriate thyroxine dose.

Results
There were 162 patients receiving repeat prescriptions for thyr-
oxine out of a total list of 7640 patients (2.1 %). Of those on thyr-
oxine, 146 (90.1%) were women. An age breakdown of the male
and female patients in the practice and those on thyroxine are

shown in Table 1. The highest prevalence of thyroxine therapy
was in the 70-79 years age group.

Nine patients had been started on thyroxine therapy before
1960, 18 between 1960 and 1969, 16 between 1970 and 1979, 57
between 1980 and 1989, and 61 in 1991 or later (date not record-
ed for one patient). Of the 122 patients diagnosed in 1978 or

later, 108 (88.5%) had their thyroid stimulating hormone level
checked prior to starting treatment. Only one patient diagnosed
before 1978 had the thyroid stimulating hormone level checked
before treatment. The thyroid stimulating hormone values
recorded before starting thyroxine are shown in Table 2.

Five patients (3.1%) had not been seen by a general practi-
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Table 1. Age and sex distribution of all patients in the practice
and of those receiving thyroxine therapy.

No. of

Males Females

Receiving Receiving
Age (years) In practice thyroxine In practice thyroxine

<20 772 0 765 0
20-29 415 0 385 1
30-39 459 1 439 7
40-49 493 2 468 15
50-59 402 3 427 17
60-69 510 5 551 37
70-79 452 4 550 50
80-89 176 1 310 17
90+ 18 0 48 2

tioner for any reason in the last 12 months, and all of these had
been seen within the last two years. One hundred (61.7%) had
been seen within the previous three months. Of all the patients,
137 (84.6%) had been seen within the last six months.
One hundred and twenty seven patients (78.4%) had had their

thyroid stimulating hormone level checked within the previous
12 months and 22 had had it checked in the last 1-2 years.
However, 11 patients (6.8%) had not had their thyroid stimulat-
ing hormone level checked within the last two years, and of these
five had had no test within the last five years. Two patients had
no thyroid stimulating hormone value recorded at all.

Forty eight patients (29.6%) had a thyroid stimulating hor-
mone level of over 3.8 mU 1' at the last test, of whom 21 had
their thyroxine dose increased after the abnormal result had been
obtained, including five patients who were started on thyroxine.
Six of these 48 patients had not had their thyroid stimulating hor-
mone level checked within the last year.

Thirty eight patients (23.5%) had a thyroid stimulating hor-
mone level of less than 0.3 mU 1- at the last check, four of
whom had their thyroxine dose reduced as a result. Twelve of
these 38 patients had not had their thyroid stimulating hormone
level checked within the last year.

Discussion
The prevalence of thyroxine treatment found in the study prac-
tice was comparable to that in previous studies in the West
Midlands,'2 Sweden'3 and the United States of America.'4
Twelve patients had been started on thyroxine despite having a
pre-treatment thyroid stimulating hormone level of 5.0 mU 1-l or

Table 2. Thyroid stimulating hormone (TSH) level values record-
ed in patients' notes prior to commencement of thyroxine treat-
ment.

% of patients
TSH level (mU 1-1) (n = 109)8

0.3-3.8 0.9
3.9-5.0 10.1
5.1-10.0 28.4
10.1-25.0 18.3
25.1-50.0 10.1
>50.0 32.1

n = number of patients. aThyroid stimulating hormone level prior to
treatment not recorded for 53 patients.

less, although only one patient had a level below 3.9 mU F'.
The study found almost all patients on thyroxine (97%) had

been seen by a general practitioner within the last year, and that
most had had their thyroid stimulating hormone level checked
within this time (78%). A large proportion of patients had a thyr-
oid stimulating hornone level outside the target range at their
last check: 30% had a raised level and 23% had a low level.
These are similar to the findings of the West Midlands study
where 27% of patients on thyroxine had a high thyroid stimulat-
ing hormone level and 21% had a low level.'2 The study from the
USA found that 37% of patients had a thyroid stimulating hor-
mone level above 10.0 mU 1-1 despite thyroxine therapy.'4

Thyroid stimulating hormone levels that were out of range
were, surprisingly, often ignored. Twenty seven out of 48
patients (56%) who had a raised thyroid stimulating hormone
level at the last check had no increase made to their thyroxine
dose. In some cases a raised level may be a result of patient non-
compliance rather than an inappropriate prescribed dose.
Nevertheless, only once or twice was an explanation recorded in
the notes indicating why thyroxine dose had been kept
unchanged despite an abnormal thyroid stimulating hormone
result. Low thyroid stimulating hormone values were disregarded
even more often: in 34 of 38 cases (89%). Regular testing of thyr-
oid stimulating hormone level is of little value if no explanation
for abnormal results is sought and no remedial action taken.
The optimum thyroid stimulating hormone level range for

patients on thyroxine is yet to be demonstrated conclusively.
This complicates the task of audit, since an important part of the
audit cycle is the setting of goals, against which actual practice is
compared. Whatever goals are chosen may have to be altered in
the light of future research, but it is probably preferable to
choose over-stringent goals. To achieve optimum therapy it will
also be necessary to relate thyroid stimulating hormone levels in
patients receiving thyroxine to clinical outcome measures,
including osteoporotic fractures, coronary heart disease and over-
all mortality. It is likely that the optimum range will be slightly
different for patients of different weight and sex. For example, an
underweight woman is at higher risk of osteoporosis and at
lower risk of cardiovascular disease than an overweight man;
thus the woman's thyroid stimulating hormone level is probably
better maintained at a higher level. Other factors may also be rel-
evant, such as age and smoking status. Elderly people are at
higher risk of cardiovascular disease and osteoporosis, and so
more likely to benefit from tight control of thyroid stimulating
hormone levels. A large prospective study is needed relating thyr-
oid stimulating hormone levels in patients on thyroxine to clin-
ical outcomes, with adequate sub-group analysis and long-term
follow up.
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Lt The Royal College
of Surgeons
of England

MINOR SURGERY
Study Day for General Practitioners

Wednesday 12 April 1995
A one-day course on minor surgical procedures for general
practitioners will be held at The Royal College of Surgeons of
England on Wednesday 12 April 1995.

The course will include lectures and videos on a wide range of
topics, covering basic techniques in the management of skin
lesions, sebaceous cysts, lipoma, abscesses, lacerations; use of
cryosurgery; periarticular and varicose vein injection; hydrocele
tap and discussion of medico-legal aspects.

A practical 'hands-on' minor surgery workshop will form an
integral part of the course.

Application has been made for PGEA approval (2 sessions on
disease management).

Course Fee: £150
(includes materials, lunch and refreshments)

For full programme and application form please contact:
The Education Department, The Royal College of Surgeons
of England, 35-43 Lincoln's Inn Fields, London WC2A 3PN.
Tel: 0171 405 3474 ext 4601.

Closing date for receipt of applications: 10 March 1995.

HEALTH CARE
SERVICE FOR
PRISONERS

The Health Care of Prisoners is provided in 128
prisons in all areas of England and Wales. There
are 270 doctors working in the Health Care
Service for Prisoners with 140 full-time medical
officers but also 120 part-time medical officers who
are general practitioners.
All doctors joining the Service are expected to
undertake a programme of training in a way which
acknowledges the specialist nature of medical work
in prisons including the managerial responsibili-
ties, and which is to be matched by the
introduction of a Diploma in Prison Medicine.
All doctors working in the Health Care Service for
Prisoners are indemnified by the Service. All
necessary facilities and equipment are provided by
the Service.
At the present time there are vacancies for both
full-time and part-time posts in prisons in many
parts of England and Wales. Doctors interested in
hearing more about employment in the Service are
invited to write to or speak to Dr Robin Ilbert,
Directorate of Health Care, Cleland House, Page
Street, London SWlP 4LN. Telephone 0171
217 6550, fax 0171 217 6412.
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