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motor neurone signs is described. Marked mental symptoms were present.
Complete recovery occurred on treatment.
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THERAPEUTIC TRIALS

ANALYSIS OF DIURETICS AND THIAZIDE-INDUCED DIABETES
IN GENERAL PRACTICE

G. H. ANDERSON, M.B., CH.B., M.R.C.P.

Lancaster

IN AN EARLER PAPER (Anderson 1966) the incidence of thiazide-induced
diabetes mellitus was shown to be one per 1,250 patients in a joint practice
of 10,000 approximately. The detailed analysis is now submitted of my
own practice 3,000 patients in all. As my practice is part of a large group
in process of preparing the necessary details prior to introducing the
'Diagnostic Index' system, a simple rapid method was devised which has
worked extremely well in practice.

Method
A card was prepared exactly the same measurements as the E.C. 7

and 8 but white in colour. These measurements allow one to be slipped
into a record envelope and also filed in an ordinary record drawer as and
when required. The identification headings are as on the E.C. 7 and 8
but thereafter the card is ruled vertically giving boxes on each side-the
left hand for diseases, the right side for drugs. Ten boxes are made in
each side to the exact width of Sellotape leaving a square on the margins
which can be used for notching if this method of analysis should be chosen.
The bottom edge equivalent to the unruled edge of the E.C. 7 and 8 is
again ruled in ages but this time leaving a clear box at the edges. The
various disease groups and drugs were printed with the card and still
leaving some blanks though incorporating some further information
which interests me though irrelevant to this particular survey (figure 1).
The reverse side contains one central box to incorporate social group,
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occupation and additional clinical information, e.g. thiazide-induced
diabetes, reverting to normal one month after stopping thiazides etc.
(figure 2).

SURNAME FORE NAMES

ADDRESS N.H.S. No.

DISEASES DRUGS

Hypertension Thiazides alone

Cardiac Failure Thiazides in
Reserpine Combination

Miscellaneous uses Thiazides in
Diuretics Combination c K

Nefrolan
Clorexolone

Diabetes Aldomet

Frusemide

Diarrhoea
Gout

Permicious
Anaemia

Oral Contraceptives

Overweight Cervical scraping

AGE 1-10 10-15 15-30 30-45 45-60 60+

Gro ups

Figure 1

When any patient within the disease group, or taking any of the prepara-
tions under survey was seen, the card was marked with a cross in the
appropriate box-an operation which took no longer than making out
another prescription-and then filed in a box for notching or tagging at
a later date. Three months was allowed to cover all patients and, to avoid
duplication, an identification mark was put on the outside of their medical
records as a card was compiled. Finally a notch was cut in the relevant
boxes of the cards where crosses had previously been entered. It is pos-
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DIURETICS AND THIAZIDF-INDUCED DIABETES

sible to cut batches of eight cards at a time whereas tagging has to be
done individually and is, therefore, much slower. In this series prepara-
tion of the cards took approximately two hours. Analysis was 'mechanic-
ally' done by placing bunches of the cards on a knife edge at the
appropriate notched space. Cards unnotched were thrust up out of
alignment, removed, and the remainder then consisted of the cards
notched in this particular space. This process was repeated throughout

Social
G.P.

Occupation

Additional
Clinical
Information

Figure 2

the sub-grouping, e.g. having separated hypertensives from non-hyper-
tensives by knife edging the first space on the left hand column of the card,
overweight hypertensives were separated from non-overweight hyper-
tensives by similarly using the last space on the left hand column. Males
and females were done separately.

Analysis
The tables are designed to draw attention to the frequency of thiazide-

induced diabetes. No one patient is duplicated on the tables I, II, and
III, i.e. if he or she appears in the hypertensive table and then developed
cardiac failure, this is not recorded again on the table of cardiac failure
or miscellaneous group. The analysis took three hours in this series.

TABLE II
CARDIAC FAILURE-MALEs 5; FEM4JEs 8; TOTAL 13

Overweight Diabetes Gout Diarrhoea Remarks

Cardiac failure
treated with
thiazides
Males .. 3 Overweight
Females.. 6 - - excludes

oedema

Cardiac failure
treated with
frusemide
Males .. 2 - - -
Females.. 2 - _
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TABLE 11I
MISCELLANEOUS GROUP-LYMPHOEDEMA VENOUS STASIS.

ASCITES IN THIS SERIES
MALES 2; FEMALES 4; TOTAL 6

G. H. ANDERSON

No RENAL OEDEMA OR

Overweight Diabetes Gout Diarrhoea Remarks

Lymphoedema
venous stasis
treated with
thiazides
Males.. 1 1 _ _
Females.. 2 1

Lymphoedema
venous stasis
treated with
frusemide
Males.. 1 I - _
Females.. 2 1 -

TABLE IV
DIABETES, GOUT, DIARRHOEA

Induced by thiazides as Remarks
per table I

Diabetes
Males .. 6 3 50% 40% induced by
Females .. 9 3 33%J thiazides

Gout
Males .. 3 None induced by thiazides
Females .. 0 - or other diuretics

Induced by thiazide-reser-
pine-potassium compound

as per table I

Diarrhoea
Males .. 2 1 Recurrent diarrhoea dis-
Females .. 1 1 appeared on change to

thiazide reserpine alone

Summary of tables
A total of 56 patients were treated with thiazides, six of whom (10.7

per cent) developed diabetes, five reverting to normal one month after
stopping thiazides. All were overweight and hypertensive. No cases
were recorded in this series of established diabetes being made worse by
thiazides though this has been noted elsewhere (Anderson 1966). No
cases of cortisone-induced diabetes were recorded. The newer diuretics
have not to date produced any diabetes but they have been used for a
much shorter period than thiazides and further prolonged observation is
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probably advisable before they can be claimed as non-diabetogenic.
Two (20 per cent) of ten cases in thiazide reserpine and potassium devel-
oped recurrent diarrhoea which ceased on change to thiazide reserpine.
No case of gout precipitated by diuretics was recorded.

Analysis of additional clinical information
The dates of diagnosis of all the diabetics were recorded in this section

and from these and other data the continuous picture of the numbers of
diabetics in the practice since 1948 was constructed (table V).

TABLE V
DATE OF ONSET OF DIABETES IN PATIENTS IN THE PRACTICE

Total
number
patients

1948 Five cases adult diabetes One case juvenile diabetes 1,200
One 'maturity onset' dia-
betes diagnosed (1953)

1957 Six cases adult diabetes One case juvenile diabetes 2,400
Seven cases adult diabetes
diagnosed
One adult diabetes by Two cases juvenile dia-
transfer betes diagnosed
One adult diabetes-died One juvenile diabetes left

district
1966 13 cases adult diabetes Two juvenile diabetes 3,100

Juvenile diabetes showed no significant change in these two periods in
proportion to the total number of patients. Adult diabetes showed a
very marked increase in the second period but if five who clinically
improved when thiazides were stopped were subtracted then the 'maturity
onset' diabetes again increased in proportion to the total number of
patients. 1957 began the introduction of thiazide diuretics.
The interval between the initial administration of thiazide and the

onset of diabetes was also recorded in this section. The variation was
considerable-seven to 59 months. This 'lag period' may be of signifi
cance when experimental papers are considered. Jackson and Nellen
(1966) failed to find any significant evidence using chlorothiazide for
three weeks and frusemide for three months. They admit more changes
might have been seen over a longer period of time.
The research committee of the North-west England Faculty of the Royal

College of General Practitioners has decided to conduct a research project
on the subject of the possible adverse effects on carbohydrate metabolism
of all oral diuretics. In due course some of the many, as yet unanswered
questions, may be clarified.
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