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A Comparative Efficacy and Safety Study of Clarithromycin,
Roxithromycin and Erythromycin Stearate in Mild Pneumonia

Osman Nuri Hatipoglu' and Yucel Tasan’

—— Abstract

The efficacy and safety of clarithromycin, roxithromycin and erythromycin stearate in mild pneumonia were compared
in ‘an open randomized trial. Eighty-six male patients, doing their obligatory military setvice, ranging between 19 and
24 years of age (mean 20), were randomly treated: 29 with clarithromycin 500 mg 12-hourly, 30 with roxithromycin 150
mg 12-hourly, and 27 with erythromycin stearate 500 mg 6-hourly, each course being administered for 10 days. Seventy-
eight patients were able to be evaluated for efficacy, 28 receiving clarithromycin, 28 roxithromycin, and 22 erythromycin
stearate. There were no significant differences among the groups in terms of clinical success rates (clinical cure or
improvement: 89% for clarithromycin, 82% for roxithromycin, and 73% for erythromycin stearate, p=0.32). However,
we found that there were significant differences among the groups in terms of clinical cure rates (75% for clarithromycin,
64% for roxithromycin, and 41% for erythromycin stearate, p=0.04). Adverse events, mostly gastrointestinal, caused
discontinuation of treatment in 3.4% of the patients in the clarithromycin group, in 6.6% of the patients in the
roxithromycin group, and in 18.5% of the patients in the erythromycin stearate group. The results indicate that there
wete no statistically significant differences among the three treatment groups in terms of clinical success rates, but that

clarithromycin and roxithromycin were better tolerated.
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INTRODUCTION

According to the guidelines issued by the American
Thoracic Society,1 European Respiratory Society,2
British Thoracic Society,” Infectious Diseases Society
of America” and Turkish Thoracic Society,” macrolides

are recommended for the treatment of adults with mild .

community-acquired pneumonia (CAP) either as a
first-line therapy, or as an acceptable alternative. The
aim of this study was to determine which macrolide
represents the best therapy for the treatment of mild
pneumonia. In the present clinical trial, the efficacy
and safety of clarithromycin, roxithromycin and ery-
thromycin stearate in the treatment of mild pneu-
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monia were studied.

MATERIALS AND METHODS

We prospectively studied patients with mild pneu-
monia not requiring hospitalization or iv. antibiotic
treatment in an open randomized trial at Etimesgut
Army Hospital from April 1997 to May 1998.

Eligibility criteria

Eligible patients were male soldiers 18 years of age
or older, doing their obligatory military service. In-
formed consent was obtained from all patients. A
clinical diagnosis of mild pneumonia was required for
study entry. Pneumonia was diagnosed by the pre-
sence of the following two criteria: (1) an acute pul-
monary infiltrate that was evident on the chest ra-
diographs and that was consistent with pneumonia,
and (2) compatible -clinical symptoms and signs.
Among the patients with pneumonia, mild commu-
nity-acquired pneumonia cases (not requiring hospi-
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talization or initial treatment with i.v. antibiotics)

were selected according to the criteria of the Ameri-
0 . 1

can Thoracic Society.

. Exclusion criteria

Exclusion criteria included a history of hypersen-
sitive reaction to macrolide antibiotics, severe renal or
hepatic dysfunction, pneumonia suspected Legionella
or active tuberculosis, a history of pneumonia unsuc-
cessfully treated with macrolide antibiotics within four
weeks of study entry, the presence of symptoms/signs
indicating clinical improvement in condition due to
the use of a systemic antibiotic that had been started
before study entry, or the use of a systemic antibiotic
three days prior to study entry.

Treatment and assessment

At entry, a complete history, physical examination,
and a chest x-ray were performed on each patient.
Symptoms of pneumonia (cough, dyspnea, sputum,
fever, and auscultatory findings) were recorded. The
following information was collected from participants
by means of standardized methods: age, smoking
habit, coexisting illnesses, previous use of antibiotics
and the recording/measurement of various laboratory
values (complete blood counts, hepatic enzymes,
BUN, creatinin). A specimen of sputum, if available,
was obtained before the initiation of therapy. Chest
X-rays were repeated at the complete end of therapy,
and if necessary at the follow-up evaluation.

One of the following three antibiotics was ran-

domly administered to the eligible patients: Oral
clarithromycin 500 mg 12-hourly, oral roxithromycin
150 mg 12-hourly, and oral erythromycin stearate
500 mg 6-hourly, each administered for 10 days.
" The patients were hospitalized and observed during
the treatment period. The patients were visited every
day, and any adverse effects resulting from the course
of antibiotic treatment were recorded. The antibiotic
regimen was stopped with the appearance of any
severe adverse effects.

Efﬁm analysis
Treatment efficacy was evaluated by observing/

recording variations in clinical symptoms and signs
within 48 hrs (post-treatment evaluation) and 15 to

45 days (follow-up evaluation) of the last dose, and
was rated as cure (elimination of signs and symptoms
of infection with no recurrence in the follow-up pe-
riod); improvement (partial but not complete resolu-
tion of signs and symptoms of infection); success (cure
or improvement); relapse (deterioration of signs and
symptoms of infection after initial improvement) or
failure (no improvement). Similarly, radiographic re-
sponse was graded as resolution, improvement, suc-
cess (resolution or improvement), or failure (unchanged
or worsened). Patients who were withdrawn prema-
turely from the trial because of serious adverse effects
were not included for efficacy analysis.

Safety analysis

All patients who received at least one dose of
medication were included in the safety analysis. Ad-
verse events were recorded with respect to the inci-
dence, type, and severity of the events.

Statistical analysis

The three treatment regimens were compared at
the baseline with respect to sex, history of smoking,
coexisting illnesses and previous use of antibiotic by
the chi-square method and with respect to age by
one-way analysis of variance techniques. The efficacy
of the three treatment groups was assessed by both
clinical and radiographic variables including: clinical
cure rate, clinical success rate, and radiographic suc-
cess rate. As we had nominal data and three in-
dependent groups making 23 contingency tables,
we used the ‘chi-square test of independence with
more than two groups’ to analyze the responses of
the patients able to be evaluated.’

First, the safety of the three treatment groups was
assessed by considering the number of all adverse
effects, and then considering only the serious ones. All
adverse effects seen in the treatment groups were
compared using the chi-square test. As more than
20% of the expected frequencies were less than 5, we
combined the serious adverse effects occurting due to
the clarithromycin therapy with those occurring due
to the -roxithromycin therapy, and compared the
combined results with those of erythromycin stearate
using Fisher’s exact test (two-tailed).® Significance
was defined as p<0.05.
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RESULTS

Patients characteristics

- Eighty-six patients were entered into the study. No
patient died either during the treatment or within a
post-treatment follow-up period of 15 to 45 days

after last dose. Twenty-nine patients received clari- -

thromycin, 30 roxithromycin and 27 erythromycin
stearate. For the three groups of patients there were
no statistically significant differences among the
groups with respect to age, smoking history and
coexisting illnesses (Table 1). Although there was a
numerical difference among the groups in terms of
previous antibiotic use, this was not statistically
 significant.

Table 1. Patient Characteristics

Clarithromycin Roxithromyicn - Erythromycin

Characteristic (n=29) (=3 Q) (1=27)
Sex, M/F 29/0 30/00 - 27/0
Mean age, yr 22.2 21.1 21.2
P}(:?mve smoking 62 53 55
istory, % _
Previous antibiotic 28 13 _ 12
use, % :
Coexisting illness, % 10 10 15

p>0.05 for all comparisons.

Table 2. Clinical Efficacy and Safety of Study Drugs at
the Post-treatment Evaluation

Clarithro- Roxithro- Erythro-

. . . p value
mycin mycin mycin
Clinical cure*, % 75 64 41 0.04
Clinical success, % 89 82 73 0.32
Radiographic 86 82 77 074
success, % _
-Total adverse E
ofoce, % 10 13 26 075
Serious adverse ' '
effect, % 3.4 6.6 18.5 0.10

* statistically significant (by using ‘chi-square test indepen-

dence ‘with more than two groups’).
" Clinical success=clinical cure+ clinical improvement.
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Ch'hical evaluation

Seventy-eight patients were able to be evaluated for
efficacy, 28 receiving clarithromycin, 28 roxithro-
mycin, and 22 erythromycin stearate. Table 2 shows
the clinical efficacy and safety of the study drugs at
the post-treatment evaluation. There were no sig-
nificant differences among the three treatment groups
in terms of clinical success rates (clinical cure and
improvement: 89% for clarithromycin, 82% for
roxithromycin, and 73% for erythromycin stearate,
p=0.32). However, there were significant differences
among the three treatment groups in terms of clinical
cure rates (75% for clarithromycin, 64% for roxithro-
mycin, and 41% for erythromycin stearate, p=0.04).
Fig. 1 shows the clinical cure and success rates at the
post-treatment evaluation within 48 hrs after last
dose. Sixty of the 64 who improved or were cured,
were evaluated within 15 to 45 days after the last
dose and no relapse occurred.

Radiological evaluation

Chest X-rays after treatment showed resolution or
improvement in 86% of patients given clarithromy-
cin, 82% of those given roxithromycin, and 77%
those given erythromycin stearate (p=0.74). The ra-
diographic success rate mirrored the clinical success
rate for all but two patients. One of these patients
‘was given erythromycin stearate and showed radio-
graphic improvement but no clinical improvement,
whereas the other patient, given clarithiromycin, showed
clinical improvement but no radiographic improve-

100 . [ Cure
89 Bl Success
82
80 75 73
64
% 604
41
404
20 T T 1

Clarithromyein  Roxithromycin Erythromycin

Fig. 1. Clinical cure and success vates at the post-treatment evalua-
“tion. Success=clinical cure +clinical improvement.
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ment within 48 hrs of the end of treatment.
Microbiological evaluation

Seven target pathogens were isolated before the
start of treatment; one from blood and six from
sputum: Strepiococcus pmkmorriae,é Haemophilus influ-
enzae.'

In total, one patient was bacteriologically able to
be evaluated in the clarithromycin group, one patient
in the roxithromycin group, and two patients in the
erythromycin stearate group. All of the pathogens
were eradicated except for one case of S. preumoniae
persisting in one patient in the erythromycin stearate
group.

Adverse events

The number of the total number of adverse events
and the number of serious ones that required dis-
continuation of the therapy were respectively 3 and
1 in the clarithromycin group, 4 and 2 in the roxi-
thromycin group, and 7 and 5 in the erythromycin
group (Table 3). The most frequent side effects in all
treatment groups were gastrointestinal including nau-
sea, vomiting and diarrhea. The only nervous system
side effect observed was dizziness in 3 patients, all in
the erychromycin group. The only patient who showed
a rash as a dermatologic side effect was in the
roxithromycin group. There were no statistically sig-
nificant differences among the three treatment groups
with respect to total adverse events (p=0.75) and
serious adverse events (p=0.10).

Table 3. Summary of Adverse Events

Clarithro- Roxithro- Erythro-
mycin mycin mycin
mild* serious? mild serious mild serious
Gastrointestinal 2 1 2 1 1 3
Nervous — = = — 1 2
Skin = = - 1 - —
Overall 3 4 7

* mild: adverse events not requiring discontinuation of therapy.
serious: adverse events requiring discontinuation of therapy.

DISCUSSION

Clarithromycin and roxithromycin are two new
macrolide antibiotics derived from erythromycin. Al-
though both agents are better tolerated than ery-
thromycin because of their improved pharmacokinetic
profile, the clinical efficacies of clarithromycin, roxi-
thromycin and erythromycin are similar. _

In a clinical trial performed by' Anderson et al.,?
clarithromycin  was compared with erythromycin
stearate in the treatment of 108 evaluable inpatients
with CAP. They found that there was no significant
difference between the two groups with respect to
clinical cure or clinical success, radiological response,
or adverse events. In a comparative multicentre clin-
ical trial,® the efficacy and safety of clarithromycin
and roxithromycin were compared and the clinical
cure rates for clarithromycin and roxithromycin were
76% and 81%, respectively.

In the present study, we found that there were no
significant differences among the three treatment
groups in terms of post-treatment and follow-up clin-
ical success rates. However, we found that clarithro-
mycin and roxithromycin are more effective in achi-
eving a rapid cure rate than erythromycin stearate.
Even though previous antibiotic use rate was higher
in the clarithromycin group than the roxithromycin
group, clinical success and cure rates were higher in
the clarithromycin group. Serious adverse events oc-
curred in more patients who received erythromycin
stearate (18.5%) than in those who received roxi-
thromycin (6.6%) and clarithromycin (3.4%) al-
though the incidences were not statistically different.

It can be concluded that there were no statistically
significant differences among the three treatment
groups in terms of clinical success, but that early
clinical cure and better tolerance were obtained with
clarithromycin and roxithromycin.
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