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Although the number of cases of pneumonia
treated in the Hospital for Sick Children, Great
Ormond Street, during the past five years has been
relatively small, it may be helpful at this time to
attempt to evaluate the merits of the different
sulphonamides used, and to compare them with the
results of treatment in the pre-sulphonamide years.
The series in this report includes two groups, the
pre-sulphonamide group of 100 children, admitted
during the three years, 1936-38, and the sulphona-
mide group of 127 children, admitted during the
five years, 1939-43. The number of medical
beds was greatly reduced at the beginning of the
war, and despite a gradual increase is still much
below the pre-war figure.

Patients dying within twenty-four hours of ad-
mission, or in whom signs of improvement had set
in before treatment was begun are not included
(Elliott, 1941). Apart from these two points, the
series is unselected. The organisms have not been
cultured, but each case has been classified as
broncho- or lobar pneumonia according to clinical
signs and x-ray appearances.

Three sulphonamides were used in this series:
Sulphapyridine-almost exclusively from 1939-41;
Sulphapyridine and sulphadiazine in 1942; and
Sulphamezathine-in about two-thirds of the

cases in 1943.
The number of children treated with other

sulphonamide drugs was too small to warrant in-
clusion in this report.

Comparison of mortality in the pre-sulphonamide and
sulphonamide groups and the effect of age

Reference to table 1 shows that the mortality rate
in the age group 0-6 months was reduced from
80 per cent. to 11 1 per cent. which seems significant
even with such small numbers. In the older age
group 2-12 years, pneumonia is not a killing disease
and the fall from 5-2 per cent. to 2-2 per cent. is less
striking.
The average age of the children in the two

groups was:
Pre-sulphonamide .. 3 years and 1 month
Sulphonamide .. 1 year and 8 months

The lowering of the age group admitted to hospital
may be due partly to evacuation of the older children
from London, and to the fact that the introduction
of sulphonamides has enabled the general practi-
tioner to treat the milder cases in older children in
their own homes with more confidence.

Evaluation of the therapeutic effect of three
sulphonamide drugs

Evaluation of the merits of the sulphonamide
drugs is best made by a comparison of mortality
rates, response to treatment and incidence of
complications and toxic effects (Flippin et al., 1943).

(a) Percentage mortality. Sulphamezathine has a
mortality rate in this series of 3-7 per cent. compared
with 9 9 per cent. for sulphapyridine and 11 5 per
cent. for sulphadiazine (see table 2).

(b) Response to treatment. The response to treat-
ment was estimated by an analysis of the number of
days before the patient was apyrexial and improving,
as suggested by Peters and Easby (1943). With
sulphamezathine 63 per cent. responded within two
days and only 7-4 per cent. failed to respond within
five days. The corresponding figures for sulpha-
pyridine were 45 per cent. and 15 5 per cent. and for
sulphadiazine 46-2 per cent. and 7-7 per cent. (see
table 3). It is of interest to note that the average
duration of the febrile period of pneumonia was
reduced from 10-3 days in the pre-sulphonamide
group to 3-2 days in the sulphonamide group.

(c) Complications. The incidence of complica-
tions-empyema, meningitis, otitis media-was low
and shows no significant variation with the three
drugs used.

(d) Toxic effects. Sulphapyridine appeared to be
the most toxic of the drugs used, resulting in vomit-
ing and rashes in some of the older children. One
case of haematuria and one of anuria lasting five
days (King Lewis, 1944) were also noted. A number
of cases of haematuria have been noted following the
use of sulphadiazine in other conditions and renal
complications have been reported in the literature,
but no toxic effects were found with either sulpha-
diazine or sulphamezathine in this series. With the
latter, however, crystals were found in the urine on
one occasion, but no red blood cells were seen.
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TABLE 1

MORTALITY IN PRE-SULPHONAMIDE AND SULPHONAMIDE GROUPS AND EFFECT OF AGE

Broncho
Lobar ..

TOTAL

Broncho
Lobar ..

TOTAL ..

Broncho
Lobar ..

TOTAL

TOTAL all ages . .

Pre-sulphonamide (193

No. of
cases

9

10

19
13

32

26
32

58

100

No. of
deaths

7

8

6
1

7

3
0

3

18

36-38)

Percentage
mortality

Sulphonamide (1939-43)

No. of
cases

Age 0-6 months
19
8

80 27

Age 6 months to 2 years
26
28

21-9 54

Age 2-12 years
22
24

5*2 46

18 127

COMPARISON OF

TABLE 2

MORTALITY RATES WITH SULPHONAMIDES

(NOTE.-Three cases from table 1 were treated with more than one sulphonamide and are therefore omitted from
tables 2 and 3.)

ESTIMATION OF

TABLE 3

RESPONSE TO TREATMENT

TOTALS

No. of days before patient was apyrexial and
improving .. .. .. .. .. 2 3 4 5 6ormorel Cases Deaths

Sulphapyridine .. Cases .. .. 32 12 6 3 1 1 71 7
Per cent. of total .. 45 16-9 8-5 4-2 15 5 - 99

Sulphadiazine .. Cases .. .. 12 6 3 0 2 26 3
Per cent. of total .. 46-2 23-1 11-5 0 7-7 11-5

Sulphamezathine .. Cases .. .. 17 4 2 1 2 27 1
Per cent. of total .. 63 14-8 7-4 3-7 7-4 3.7

No. of
deaths

2

3

6
1

7

0

I I

Percentage
mortality

11*1

13

2-2

9

I *1 i -I~

I~ *1

I~~~~ -1..l_1..

I.
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The results of treatment with sulphamezathine
therefore compare favourably with sulphapyridine
and sulphadiazine, showing the lowest mortality
rate, the most rapid response to treatment and
freedom from toxic effects. It should be emphasized,
however, that this drug has been used only in one

year (1943).

Satisfactory results of treatment with sulpha-
mezathine have recently been reported in the litera-
ture by Macartney et al (1942) and Morgan and
Wylie-Smith (1943), also by Peters and Easby (1943),
who reported one case of suppression of urine lasting
one day in a child of two years, one case of transient
haematuria and two cases of brawny oedema of the
limbs; and by Jennings and Patterson (1942), who
noted three children who developed rashes.

Dosage
The scheme of dosage which has been introduced

recently is shown in table 4. The' daily maintenance
dose 'corresponds approximately to I1 gr. per pound
of expected body weight per day, for all ages up to
10 years when sulphapyridine or sulphadiazine are
being used, and 2 gr. per pound of expected body
weight per day, when sulphamezathine is being used.
Sulphapyridine is given four-hourly; sulphadiazine
and sulphamezathine six-hourly. The first two
doses are double the estimated single dose and the
second dose is given three hours after the initial
dose, in all cases.
The scheme of dosage is somewhat higher than

that usually advocated. As regards sulphamezathine,
it was introduced solely on the clinical impression
that smaller doses did not produce an early response.
Unfortunately, owing to shortage of laboratory staff
during the war, it was not possible until recently to
check the blood sulphonamide levels These are now
being carried out on patients receiving sulphameza-
thine orally in the above dosage and have shown a

range of free sulphamezathine from 3-4 mgm. per

cent. to 37 mgm. per cent. The higher figure
occurred in a slightly dehydrated baby. The aim
has been to produce a level of 10 mgm. per cent.,
though the optimum level has yet to be proved.

Using the same drug and similar dosage Jennings
and Patterson (1942) found blood levels in 38
children ranging from 3-8 mgm. per cent. to
29-8 mgm. per cent. In a series reported from the
Hospital for Sick Children, Great Ormond Street,
by Hynes (1940), sulphapyridine was administered
in doses estimated to produce a blood concentration
of 4 mgm. per cent. Wide variations of blood levels
in different children of the same weight and age
were found. It is suggested, therefore, that the
sulphonamide drugs can be used to the greatest
advantage only if controlled by regular estimations
of the concentrations in the blood.

Summary of conclusions
1. A comparison is made of two groups of

children suffering from pneumonia, a pre-sulphona-
mide group of 100 cases and a sulphonamide group
of 127 cases.

2. The total mortality rate in the first group was

18 per cent. and in the second group (sulphonamide
treated) 9 per cent.

3. An attempt is made to evaluate the therapeutic
effect of sulphapyridine, sulphadiazine and sulpha-
mezathine by a comparison of percentage mortality,
response to treatment, complications and toxic
effects.

4. Sulphamezathine produced (a) the lowest
mortality rate of 3-7 per cent. and (b) the quickest
response to treatment-63 per cent. of cases were

apyrexial and improving within two days and only
7-4 per cent. failed to respond within five days.

BLE 4

SCHEME OF DOSAGE

Sulphapyridine Sulphadiazine Sulphamezathine
(4-hourly) (6-hourly) (6-hourly)

Age
Daily Single Daily SigeDaily Single

maintenance dose maintenance Single maintenance dose
doedose dose dose

0-18 months .. *1gr. per lb. of *1i gr. per lb. of *2 gr. per lb.of
expected body expected body expected body
wt. per day. wt. per day. wt. per day.

2- gm . 3__ 4_ _gm._ gm.___11-3 years .. 2-3 gm. -j gm. 223 gmn. - gin. 3-4 gi. | -14 gin

3-5 years .. 3-4 gm. -+ gmi. 3-4 gm. 1 gm. 4-6 gm. 1-lj gm.

5-10 years .. 4-6 gm. i-l gm. 4-6 gm. 1-1 gm. 6-8 gm. 1j-2 gm.

(* For example, an infant of 15 lb. would receive 22 5 gr. of sulphapyridine or 30 gr. of sulphamezathine daily,
i.e. 1-5 gin. and 2 gm. respectively. The initial dose of sulphapyridine would be 0 5 gm. followed by 0-5 gm. in three
hours and then a maintenance dose of 0-25 gm. four hourly. For sulphamezathine I gm. followed by I gm. in 3 hours
and then 0.5 gm. six-hourly.)
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5. There was no significant variation in the

incidence of complications with the three drugs
used.

6. Sulphapyridine produced vomiting, rashes and
renal complications in a few cases; sulphadiazine
and sulphamezathine were not toxic in these patients.

7. A scheme of dosage is outlined which corre-
sponds approximately to a ' daily maintenance dose '
for sulphapyridine and sulphadiazine of 1k gr. per
pound of expected body weight per day for all ages
up to 10 years, and for sulphamezathine of 2 gr. per
pound of expected body weight per day.

8. Estimation of the blood level of free sulpha-
mezathine in recent cases showed a range from
3-4 mgm. per cent. to 37 mgm. per cent. The aim
was to produce a level of 10 mgm. per cent. The
optimum level is not yet established.

9. It is suggested that the sulphonamide drugs can
be used to the greatest advantage only if controlled

by regular estimations of the concentration in the
blood.
Thanks are due to Dr. Donald Paterson for his

encouragement and help in the preparation of this
paper, to Dr. Janet Gimson for her help with
dosage and to Miss Nora Hair for her patient
assistance with case records.
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