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TABLE VI
Response of Patients With Purulent Chronic Bronchitis

to 1 Week Courses of Ampicillin

Average Findings for Those Who Responded
Dose No. of No. Failing Observation First No. of Equivalent

Patients To Respond Period Recurrence Recurrences Weekly Dose
250 mg. 6 hrly. 8 1 11.7 weeks 7 days 3.6 3 grams.
1 g. 6 hrly. 14 2 12 weeks 59+days 1 4.5 grams.

course of the appropriate dosage regime was
given, being repeated as necessary for recur-
rences. At the end of the period of observation
the number of recurrences was noted and the
total amount of ampicillin given during the
period was expressed as an equivalent weekly
dose.
The response to 250 mg. six-hourly was

rather better than predicted. Only one patient
out of eight failed to lose his pus during treat-
ment, compared with a predicted 75%/0 failure
rate (Table V); this suggests that the tissue
ampicillin concentrations are in fact higher
than the sputum levels. The average time for
recurrence of infection, however, was only
seven days after the end of treatment, suggest-
ing that the 'hiemophilus 'had only ibeen tempo-
rarily suppressed; and most patients had 3-4
recurrences during the three month period.
Such a response is in all respects similar to
that expected from tetracycline given in the
same dose.
The contrast with the patients receiving

1 g. six-hourly is striking, even with this small
number of patients. The long period of free-
dom from infection after treatment suggests

that the Haemophilus influenze had been killed
by the ampicillin, and recurrence, when it
eventually occurred, was presumably the result
of exogenous reinfection rather than endo-
genous relapse. It is interesting that the aver-
age equivalent weekly dose for the 1 gram
six-hourly regime is only 50% higher than that
for 250 mg. six-hourly. This represents an
eight-fold improvement in the efficiency of
utilization of ampicillin.
The two complete failures amongst those

receiving 1 gram six-hourly indicate that this
regime, as was predicted, is still inadequate; to
eradicate all hiemophilus infections; and this
raises the question of the nature of the ? in
Table V-the dosage that will eradicate most
infections. Possibilities are:-a larger dose than
1 gram by mouth, 1 gram + probenecid to
potentiate the levels, or perhaps a short course
of high dosage intramuscularly. These pos-
silbilities are now being investigated, but, what-
ever the final conclusion, it seems possible that
eventually ampicillin may after all be shown to
have considerable advantages over tetracycline.
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DISCUSSION

TUNEVALL (Stockholm): Dr. May's thera-
peutic study starts out from our general
belief that H. influenza and pneumococci are
the most important pathogenic agents in chronic
bronchitis. This is an old conviction put for-
ward by S. D. Henriksen in Norway in a very
painstaking invfstigation in 1937, before the
introduction of penicillin. Untiil recently, how-
ever, this opinion was mainly founded on
resutlts of sputum cultures. The common occur-
rence of an organism in expectorates cannot
per se be taken as proving the etiological sig-
nificance of the same organism.

The sputum findings do not adequately re-
flect the ibacterial flora of the lower air pass-
ages as can be seen in the Fig. 1. In this are
presented the cultural findings from pharyngeal
swabs, sputum and fbronchial secretions
(obtained at bronchoscopy), from a little more
than a hundred patients with chronic bronchial
disease but without exacerbation at the time of
sampling. The lack of coincidence is obvious.
The only organisms dominating in bronchial
secretions are H. influenza, and, less frequently,
pneumococci.
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FIG. 1.-The distribution of pathogenic organisms
found on simultaneous sampling of the throat,
sputum and bronchial secretion.

Using erythrocytes treated with tannin and
coated with an H. influenze antigen, Glynn
found agglutination titres above 500 in
660/% of sera from chronic bronchitis, as
against 21% in asthma and 6% only in a
controi material. This observation was
corroborated shortly afterwards in our lalbor-
atory. With a complement fixation test with
the same antigen as used by Glynn, we found
that occurrence of H. influenza, in bronchial
secretion was associated with a higher frequency
of high titres. No such correlation was found
when findings in sputum were compared with
the same titres, nor was it found for any other
organism versus its homologous antibody.

Therefore, the fairly frequent occurrence of
pneumococci, streptococci and staphylococci in
chronic bronchitis may well be due either to
the fact that they are often found as sapro-
phytes in the upper respiratory tract or that,
together with viruses and mycoplasmw, they are
the most frequent infecting agents in exacerba-
tions. This does not diminish the pathogenic
significance of pneumococci, and every exacer-
bation is a most unfortunate event in a pro-

gressive course of a chronic bronchitis. I will
recall in this context the work of Papanicolaou
and his associates.
"The mass destruction of ciliated cells in

both chronic and acute pulmonary infections is
likely to result in the formation of non-ciliated
areas on the surface of the bronchial mucosa,
thus opening the gateway to the action of extra-
neous carcinogenic and other injurious agents."
Long-term treatment of chronic bronchitis

with antilbiotics should be firstly aimed at the
eradication of H. influenzte, and secondly as a
prophylactic against exacerbations caused by
various bacteria and, when using tetracyclines,
against Mycoplasma. I do not know if ampicillin
is active against the last mentioned group.

Clinical improvement obtained with tetracyc-
lines and ampicillin has repeatedly been found
to coincide with a decreased incidence of
H. influenza,. It is therefore a most interesting
approach made by Dr. May to make this
eradication complete by achieving really bac-
tericidal concentrations in sputum of ampicillin.
The natural bactericidal forces are likely to be
very weak in damaged bronchial lumina. How-
ever, the value of total eradication cannot be
assessed without knowing how many of the
relapses are due to a revival of the original
strain and how many are due to a new in-
fection, with a different strain. The complex
antigenic pattern of non-capsulated respiratory
strains makes it difficult to answer this question.

Unfortunately the eradication of H. influenze
in chronic bronchitis is not synonymous with the
eradication of the chronic bronchitis itself.
Other contributory factors such as air pollution,
asthma and bronchiectasis are likely to interfere
with our efforts. Considering the importance of
preventing acute exacerbations, we cannot but
hope that the immunoprophylaxis against virus
influenza wiill be followed by similar protection
becoming available against other viruses which
attack the mucosa of the respiratory tract.
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