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THIS paper is a report on an attempt to assess the effect of
ampicillin (Penbritin BRL 1341) upon the incidence and severity

of exacerbations of chronic bronchitis.
Ampicillin, 6 (D(-)a-aminophenylacetamido) penicillanic acid is

acid stable and active against a wide range of Gram-positive and
Gram-negative organisms. Against the pyogenic cocci it is slightly
less active than penicillin G but more active than chloramphenicol
and tetracycline. It is more active against Haemophilus influenzae than
penicillin G, tetracycline and chloramphenicol. Ampicillin is highly
active against Neisseria catarrhalis (Rolinson and Stevens, 1961).
The pneumococcus seems to be the infecting organism in about

half the acute exacerbations of chronic bronchitis and H. influenzae
may be isolated from 80 per cent of samples of purulent sputum
(May, 1958).
A drug which is active, when taken by mouth, against the organ-

isms associated with exacerbations of chronic bronchitis, would
seem to be the drug of choice, for prophylactic use, in reducing the
incidence of such exacerbations.
Elmes et al. (1953) stated that for various reasons neither penicillin,

aureomycin, chloramphenicol nor sulphadimidine appeared suitable
for the prophylaxis of acute exacerbations.

In a small series Grant et al. (1962) showed ampicillin to be " at
least as effective as tetracycline " in clearing pus from the sputum.

Definition ofexacerbation. For the purpose of this trial an exacer-
bation of chronic bronchitis was diagnosed when an increase of
breathlessness, cough or production of sputum made the patient
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incapable of performing his normal duties for at least three days.
Definition of chronic bronchitis. A person was thought to have

chronic bronchitis if he admitted to having a productive cough for
as much as three months each year for the past three years.

Method of the trial

Forty men and 20 women were selected for the trial. They were
divided into two equal groups, X and Y, matched for sex and age.
Comparisons in the two groups of the grades of severity of cough,
dyspnoea, production of sputum (Fletcher's 1960 grading) and of
smoking habits, and the peak flow rate showed the groups to be well
matched. From group X one man died shortly after the trial began
and one woman developed a megaloblastic anaemia of pregnancy.
Group X thus comprised 19 males and 9 females, group Y 20 males
and 10 females.
The duration of the study was from 1 October 1961 to 31 March

1962. No specific treatment was given to either group during the
first three months. In the second three months group X received
capsules X and group Y capsules Y in a dosage of one capsule four
times a day. The capsules were identical in appearance, being
flame-coloured and containing a white powder. It was disclosed at
the end of the trial that capsules Y contained 250 mg. ampicillin
and capsules X lactose. Thus the progress of one group could be
compared with that of the other group in the second three months,
and its own progress in the first three months.
The following observations were made for comparison of group

progress:
1. A daily record of the volume and colour of the sputum.
2. Investigations directly an exacerbation was notified.

(a) Examination of the sputum for micro-organisms and colour.
(b) Chest radiograph.
(c) Examination of the blood for leucocytosis.
(d) Peak flow rate. This measurement was repeated on the tenth day of

the exacerbation on the assumption that it would be a more accurate
estimation of the recovery, or otherwise, of the ventilatory capacity,
than an opinion given by the patient.

The record of the character and volume of the sputum was made
on a form on which daily entries could be made. No precise period
for measurement of the volume of sputum was stipulated so long as
it was the same for each day. The first hour after waking was
suggested for those staying at home, the period between waking and
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leaving home for those going to work. Plastic containers marked in
ounces and millilitres were provided. Each person thus served, in
the first three months, as his own control for comparison with his
progress in the second three months when he was taking capsules X
or Y. A copy of the form supplied is shown in figure 1.

Enter each day a V or the
appropriate letter

opposite colour ofsputum S M T W T F S S M T W T F S

N for None

C for Clear

Y for Yellow or Green

B for Blood

Amount _ - _

Figure 1

rhe form supplied to patients for recording sputum

At the end of the trial the peak flow rate was again recorded for
each person for comparison with the pre-trial rate.

Results

The comparisons of the investigations mentioned above are given
below.

Sputum. Volume and character. Twenty-three patients did not
complete their forms in such a way as to permit of any comment to
be made on their progress; of the remainder there was no change in
most of the patients. Of those that did alter, more imnproved than
deteriorated, but this happened in both groups.

Table I indicates the poor co-operation received from the patients.
It is probable that the effort involved in measuring the sputum
and recording the results was too much to expect of them. This
failure to record subjective data seriously impairs the value of this
type of study.
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TABLE I
A COMPARISON OF THE CHARACR AND VOLUME OF THE SPUTUM IN THE SECOND

THREE MONTHS WITH THAT OF THE FIRST THREE MONTHS

Sputum Males Females Total

Group X Group Y Group X Group Y
Colour placebo ampicillin placebo ampicillin

Cleared 2 4 3 3 12

No change 7 8 3 3 21

More
purulent 2 0 0 0 2

Volume
Decreased 4 6 0 4 14

No change 5 4 5 2 16

Increased 2 2 1 0 5

Nocomment 8 8 3 4 23

Total 19 20 9 10 58

Exacerbations. Table II shows that there was a slight reduction of
the number of exacerbations in the group taking ampicillin.

TABLE II
COMPARISON OF THE NUMBERS OF EXACERBATIONS IN THE TWO GROUPS AND THE

TWO THREE-MONTHLY PERIODS

First three months Second three months

Group X Group Y Group X Group Y
placebo Ampicillin

Number of
exacerbations 12 10 12 7

Number in
group 28 30 28 30

Sputum. Colour and micro-organisms. May (1961) considers a
purulent sputum to be an infected sputum and an indication for
chemotherapy; also that bacteriological examination of the sputum
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is seldom necessary except in those cases which fail to respond to
chemotherapy. Table III shows that purulent sputum did not
contain infecting organisms in every case. This discrepancy may be
due to the bacteriological technique or to the possibility that purulent
sputum is not invariably infected. The presence of H. influenzae in
the sputum from the cases of group Y suggests that some resistance
had developed towards ampicillin.

TABLE III
THE COLOUR OF, AND THE MICRO-ORGANISM FOUND IN THE SPUTUM DURING THE

EARLY DAYS OF EXACERBATION

First three months Second three months

Group X Group Y Group X Group Y
placebo ampicillin

Colour
Clear in 3 cases in 3 cases in 3 cases in 6 cases

Purulent in 9 ,, ,,7 ,99,, ,, I case

Organisms
Pneumococcus in 1 case in 1 case in 2 cases 0

H. influenzae 0 ,, 1 ,, ,, 2 ,, in 2cases

Ps. pyocyanea 0 0 " 1 ,, 0

Number of
exacerbations 12 10 12 s7

Leucocytosis. Blood was taken, whenever possible, in the early
stages of exacerbations in the second three months of the trial. A
white cell count of over 10,000 per c.mm. was taken as being indica-
tive of a leucocytosis.

Chest radiographs. A chest radiograph was taken within a day of
an exacerbation being diagnosed. Forty radiographs were taken.
Six of these showed changes indicating an inflammatory process
severe enough to involve the lung parenchyma. Four of these six
were taken in the second three months, that is when the capsules
were being taken, two from each group.

Peak flow rate. Peak flow rates were measured for each person
at the start of the trial. They were measured again at the tenth day
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of each exacerbation to assess the ventilatory capacity in convale-
scence. Group X, which was the placebo group in the second three
months, fared much the same in the second three months as it did
in the first three months. Group Y had an improvement to worse
ratio of 0:8 in the first three months and 3:4 in the second three
months. The role of ampicillin in this improvement is difficult to
assess because when group Y was taking ampicillin the performance
was no better than that of the control group during the whole period
of the trial.

TABLE IV
LEUCOCYTE COUNTS OF BLOOD TAKEN EARLY IN EXACERBATIONS

W.B.C./c.mm Group X Group Y
x 1000 placebo ampicillin

4-10 6 5

10-14 1 2

Total 7 7

Number of exacerbations 12 7

TABLE V
PEAK FLOW RATES (LITm PER MINuTE) ON THE TENTH DAY OF EXACERBATIONS.

COMPARISOM ARE MADE WITH THE PRE-TRIAL RATE

First three months Second three months

Group X Group Y Group X Group Y Total
placebo ampicillin

Improved 4 0 5 3 12

Same 3 2 3 0 8

Worse 5 8 4 4 21

Total 12 10 12 7 41

In the whole group, in twice as many patients the peak flow rate
had deteriorated by the end of the trial than had improved or stayed
the same. Group X (males) fared slightly better than group Y
(males). There was no difference in the performance of the females
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in the two groups. The deterioration of ventilatory capacity during
the trial was greater in the females than in the males (table VI).

TABLE VI
END OF TRIAL PEAK FLOW RATES (LITRES PER MINUTE).
COMPARISONS ARE MADE WITH THE PRE-TRIAL RATES

Males Females

Group X Group Y Group X Group Y
placebo ampicillin placebo ampicillin Total

Improved 7 6 1 0 14

Same 5 3 1 ^3 12

Worse 7 11 7 7 32

Total 19 20 9 10 58

Side effects. Two patients in the ampicillin group developed skin
rashes a few days after taking the drug. One rash was of large
urticarial weals, the other was a follicular, itchy erythema. One
patient in the placebo group developed a follicular erythema. The
rashes- subsided when the drugs were withdrawn for a week during
which time benadryl, 25 mg. t.d.s. was taken. After the week the
capsules were taken in increasing doses. Benadryl was withdrawn
after two weeks and no more rashes were reported.

Five patients in the ampicillin group complained of diarrhoea.
No pathogens were found in the faeces. The diarrhoea stopped
when the capsules were withdrawn. After a few days, the capsules
were taken in increasing doses, the standard dose for the trial, one
capsule four times a day, being achieved in four days. There were,
thereafter, some reports of slight diarrhoea which did not necessitate
interference with the dosage. The only case of moniliasis occurred
in one patient for whom oxytetracycline had been prescribed.

Discussion
This trial shows that the prophylactic use of ampicillin, taken in a

dose of 250 mg. four times a day for three months, was accompanied
by a slight reduction in the exacerbation rate of chronic bronchitis
during this period' (table IL). It would be reasonable to expect
ampicillin to prevent only those exacerbations that are stimulated
by organisms sensitive to ampicillin. H. influenzae and the pneumo-
coccus are often found in purulent sputum and in up-to 20 per cent
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of samples of clear sputum (May, 1961). These organisms are said
to be sensitive to ampicillin. This trial'shows that sputum taken in
the early stages of exacerbations in the group taking ampicillin had
a lower incidence of purulence than in the control period and in the
control group (table III).

It was not possible to demonstrate any subjective evidence of the
effect of ampicillin in the colour and amount of sputum because the
patients involved in the trial did not complete the forms provided for
this purpose in such a way as to permit of any conclusions.
The exacerbations in this trial were accompanied by a low inci-

dence of radiological changes. It would appear that in the early
stages ofexacerbations, where the changes are mainly in the bronchial
mucosa and minimal in the lung parenchyma, the radiological
picture varies little from the patients' normal picture.
The low incidence of leucocytosis in the early stages of exacerba-

tion might be due to the absence of infection by pyogenic organisms
as the stimulating factor, to insufficient time having elapsed for
leucocytosis to occur or to the possibility that in exacerbations of
chronic infections the leucocyte response is minimal.

It was hoped to be able to assess the effect of prophylactic ampicil-
lin on the improvement of ventilatory capacity after an exacerba-
tion. At no time was the performance of the group taking ampicillin
better than that of the control group.

Summary
A trial of ampicillin was carried out from 1 October 1961 to

31 March 1962, to assess its value in reducing the incidence and
severity of exacerbations of chronic bronchitis.

Fifty-eight persons suffering from chronic bronchitis were divided
into two groups of 28 and 30 persons, matched for sex and age.
Ampicillin 250 mg., four times a day, was given to one group, an
inert preparation ofidentical appearance was given to the other group
for the last three months of the trial.
The trial suggests that the main value of the prophylactic use of

ampicillin lies in the clearing of purulent sputum and to a lesser
extent in reducing the incidence of exacerbations of chronic bron-
chitis. The drug did not help to speed the return of ventilatory
capacity to the pre-exacerbation value.
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