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Randomized Comparative Trial with Ampicillin/Sulbactam

versus Cefamandole in the Therapy of Community Acquired

Pneumonia

D. Williams!, M. Perril, M.J. Zervos!l=2*

In a randomized prospective study ampicillin/sulbactam and cefamandole were com-
pared in the therapy of patients hospitalized with community acquired pneumonia.
Patients receiving ampicillin/sulbactam (n = 37) and cefamandole (n = 38) were simi-
lar with respect to age (mean age 70 vs. 76 years respectively), clinical characteristics,
severity of iliness and underlying disease. Pathogens isolated from patients in the ce-
famandole and ampicillin/sulbactam group, respectively, were Streptococcus pneu-
moniae (7 vs. 7 patients), Haemophilus parainfluenzae (7 vs. 6 patients), Haemo-
philus influenzae (S vs. 5 patients), Staphylococcus aureus (5 vs. 4 patients), Escheri-
chia coli (4 vs. 4 patients), Klebsiella pneumoniae (3 vs. 3 patients), Enterobacter spp.
(2 vs. 3 patients), Moraxella catarrhalis (1 vs. 2 patients), and organisms of the oral
flora (4 vs. 3 patients). The rate of resistance to penicillin was 80 %, to clindamycin
76 %, to erythromycin 45 %, to ampicillin 43 %, and to cefazolin 18 %. Overall
successful treatment rates of 81 % for cefamandole and 97 % for ampicillin/sulbactam
(p = 0.05) were observed. Both cefamandole and ampicillin/sulbactam were shown to
be effective agents for therapy of community acquired pneumonia; however ampicil-

lin/sulbactam demonstrated superior overall clinical efficacy.

Pneumonia is the sixth leading cause of death in
the USA and the fourth leading cause of death in
Persons over the age of 65 years. Traditional thera-
Peutic guidelines for community-acquired pneu-
Monia are based on knowledge of the usual causa-
tive agents. Definitive therapy is based on the re-
Sults of culture of properly obtained sputum,
blood or transtracheal specimens. In community-
acquired pneumonia, ampicillin, erythromycin or
4 second-generation cephalosporin have com-
Monly been the empiric choice for therapy (1-3).
A number of reports have stressed the impor-
tance of Staphylococcus aureus, Klebsiella spp.,
beta-lactamase producing Haemophilus spp.,
Moraxella catarrhalis, and other gram-negative
Pacteria and anaerobes as pathogens, especially
N patients requiring hospitalization (4-17) in-
Cluding high-risk patients (9) and the elderly (5~8,
16). Antibiotic resistance has increasingly been
Observed in these bacterial species.
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The present study was undertaken to determine
the spectrum of causative agents and the antibi-
otic resistance rates in bacteria currently re-
sponsible for community-acquired bacterial
pneumonia. We also sought to evaluate in a ran-
domized comparative study the safety and effi-
cacy of ampicillin/sulbactam versus cefamandole
in the therapy of community-acquired pneu-
monia.

Patients and Methods

Patients. Between February 1989 and December 1990,
patients entering the William Beaumont Hospital with a
primary diagnosis of community-acquired pneumonia
were eligible for inclusion in this study. William Beau-
mont Hospital is a 975 bed community teaching hospital
in Royal Oak, Michigan, USA. Inclusion criteria com-
prised the following: age over 18 years, approval of the
attending physician, new pulmonary infiltrate demon-
strated radiographically, fever,apurulent sputum, leukocy-
tosis (leukocytes > 11,000 cm”), Gram stain of sputum
showing fewer than 10 epithelial cells, more than 25 poly-
morphonuclear cells (PMNs) per low-power field and a
predominant organism (18). Exclusion criteria comprised
the following: diagnosis of pneumonia thought to be due
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to chlamydia, virus, mycoplasma or Legionella spp., peni-
cillin or cephalosporin hypersensitivity, resistance of the
pathogen to the study drugs, prior therapy with
parenteral antibiotics, presence of neutropenia or drug-
induced immunosuppression, infection with HIV and
patients moribund or with rapidly fata] illness. Patients
were also excluded if they had received prior oral anti-
biotic therapy for the lower respiratory tract infection
to which there appeared to be a response. Patients were
eligible for the study if they had received an oral agent,
but had progression of signs and symptoms of infection
or signs of progression on chest x-ray resulting in hospi-
talization, or had an organism resistant to the oral agent
used. The severity of underlying iliness was categorized
using the McCabe scale (19), whereby class 1 is a non-fatal
disease, class 2 is an ultimately fatal disease (S0 % chance
of death within 5 years) and class 3 is a rapidly fatal
disease (50 % chance of death within 2 months). In-
formed written consent was oblained [rom all patients,

Therapy. Patients were randomized in a non-blinded
manner to receive ampicillin/sulbactam 1.5 to 3.0 g in-
travenously every 6 h or cefamandole 1 to 2 g in-
travenously every 6 h. Dosages were adjusted on the
basis of renal function. No other antibiotics were given
during administration of the study drug which was given
for three or more days. All other forms of therapy were
administered at the discretion of the attending physician.
Oral antibiotics were permitted at the end of therapy
with the study drug.

Bacteriological Investigations. In all patients Gram stain
of sputum smears and blood and sputum cultures were
performed. Investigations were performed in the clinical
microbiology laboratory of William Beaumont Hospital.
Gram stains were reviewed and correlation with the cul-
ture results was needed for the organism to be considered
a pathogen. Bacteria were isolated from the sputum and

susceptibility determined by standard methods (20, 21).
Haemophilus spp. were identified as described in detail
previously (22, 23), Bacteria were considered pathogens
if moderate or abundant growth (growth in the third and
fourth streak respectively) was noted from a purulent
specimen. All strains except Streptococcus pneumoniae
were tested for production of beta-lactamase using
nitrocefin (Becton Dickinson, USA} impregnated disks.
Susceptibility of all isolated bacteria to ampicillin, peni-
cillin, erythromycin, cefazolin, ampicillin/sulbactam and
cefamandole was determined in vitro by microdilution
methods. Ampicillin/sulbactam was evaluated at concen-
tration ratio of 2:1.

Evaluation of Efficacy and Safety. The following criteria
were used to determine the clinical response to therapy:
cure, defined as the disappearance of presenting signs
and symptoms by the end of therapy and their continued
absence at the end of one to two weeks of follow-up;
improvement, defined as the partial alleviation of pre-
senting signs and symptoms {cough, fever, leukocytosis)
by the end of study drug therapy and their continued
absence at the end of one to two weeks of follow-up, but
administration of oral antibiotics after study drug ther-
apy; failure, defined as no significant effect on presenting
signs and symptoms; indeterminate, defined as results
not evaluable. Microbiologic efficacy was determined
using the following criteria: eradication, defined as the
climination of the principal pathogen(s) at the end of
therapy and their continued absence at the end of one
to two weeks of follow-up; superinfection, defined as the
emergence of a different pathogen during or immediately
after therapy with concurrent signs and symptoms of
infection; persistence, defined as the continued presence
of the principal pathogen at the end of therapy.

All adverse advents were recorded along with severity
and outcome and designated as study drug or non-study

Table 1: Demographic and clinical characteristics of patients in the two study groups at presentation.

Characteristic Ampicillin/sulbactam Cefamandole
group group
No. of patients evaluable 37 38
No. of males/females 19/18 20/18
Mean age in years (range) 70 (29-105) 76 (33-93)
No. (%) receiving prior antibiotics 8(22) 10 (26)
No. (%) by underlying disease:
COPD 23(62) 25 (66)
Cardiovascular disease 13 (35) 22(58)
Genitourinary disease 11 (30) 10(26)
Diabetes 9 (24) 3(8)
Total 29 (78) 31(82)
No. (%) by severity of illness:
Class 1 21 (57) 23(61)
Class 2 16 (43) 15(39)
Class3 0(0) 0(0)

COPD: Chronic obstructive pulmonary disease.



Vol. 13,1994

295

dr.ug related. Therapy was required to be given for a
minimum of three days for the outcome to be evaluated.
Statistical comparisons were made using Student’s t test
for continuous variables, and Fisher’s exact test or chi-
Square analysis with the Yate’s correction was used for
dichotomous variables.

Results

A total of 97 patients were admitted to the study.
Eatients were excluded from the efficacy evalua-
tion for the following reasons: the duration of
treatment was less than three days (n = 14) (the
Patients improved, therapy was changed to oral
agents and the patients discharged); therapy was
discontinued.at the discretionary judgement of
the attending physician (n = 5); and resistance of

Table 2: Bacteriologic findings (number of strains isolated)
i the two study groups.

Ampicillin/ Cefamandole
Organism

sulbactam group
group
Streptococcus pneumoniae 7 7
Haemophilus parainfluenzae 6 7
1:I¢1e1710philus influenzae 5 5
Staphylococcus aureus 4 5
Escherichia coli 4 4
Klebsiella pneumoniae 3 3
Enterobacter spp. 3 2
Moraxella catarrhalis 2 1
Normal oral flora 3 4
Total 37 38

the pathogens to the study drug (n = 3). Of the
patients who were eligible for the study 37 were
randomly allocated to receive ampicillin/sulbac-
tam and 38 to receive cefamandole. Patients in
the two treatment groups were similar with re-
spect to demographic and clinical characteristics,
including the severity of illness (Table 1). The
mean age was 70 years (range 29-105 years) in the
ampicillin/sulbactam group and 76 years (range
33-93 years) in the cefamandole group. There
were no significant differences in underlying dis-
orders between the two treatment groups. The
admission diagnosis in the ampicillin/sulbactam
group was lobar pneumonia in 28 patients,
bronchopneumonia in seven patients, pneu-
monia/empyema in one patient and pneumonia/
lung abscess in one patient. Thirty-four cefaman-
dole-treated patients were admitted with lobar
pneumonia and four with bronchopneumonia.

Table 2 summarizes the bacteriological findings
in the two groups. Overall, the organisms most
frequently isolated were Sireptococcus pneu-
moniae (18.6 %), Haemophilus parainfluenzae
(17.3 %), Haemophilus influenzae (13.3 %) and
Staphylococcus aureus (12 %); no pathogen was
found in 9 % of patients in the two treatment
groups. Table 3 summarizes the in vitro suscepti-
bility results for the pathogens. Twenty-nine iso-
lates produced beta-lactamase, including 2
Haemophilus influenzae, 9 Staphylococcus
aureus, 5 Enterobacter spp., 6 Klebsiella spp., 4
Escherichia coli and 3 Moraxella catarrhalis.
Twenty-four percent of all isolates were suscep-
tible to clindamycin, 55 % to erythromycin, 82 %
to cefazolin, and 100 % to both cefamandole and
ampicillin/sulbactam.

Table 3; Comparative in vitro susceptibility of pathogens isolated.

——

MIC90 (pg/mi)*

Organism Peni- Erythro-  Ampi- Clinda- Cefa- Cefa-  Ampicillin/

cillin mycin cillin mycin zolin mandole  sulbactam
.(S'treplto)coccus preumoniae 0.06(100) <10(100) <1.0(100) <1.0(100) <1.0(100) <1.0(100) <2/1(100)
n=14
flaelg;)philus Spp. >10000)  05(91)  1.0(91) >100(0)  10(91)  40(100)  2/1(100)
n=
*(S"“Plglgllococcus aureus >100(0) >100(22) >100(0) >100(22) 1.0(100) 1.0(100)  4/2(100)
n=
?‘hezr) >100(0) >100(0) >100(18) >100(0) >100(54)  80(100)  8/4(100)
n=22

* . g .
Percentage of strains susceptible is shown in brackets.
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In the ampicillin/sulbactam group, 34 patients
were cured, two improved and one experienced
failure, whereas in the cefamandole group 28
were cured, three improved and seven ex-
perienced failure (p = 0.05; Table 4), Only one
case of pathogen persistence (3 %) was seen in
each group. Clinical failure of ampicillin/sulbac-
tam therapy was associated with Staphylococcus
aureus in one patient. Clinical failure of cefaman-
dole therapy in seven patients was associated with
the following pathogens isolated pre-therapy:
Haemophilus influenzae (n = 2), Enterobacter
spp. (n = 2), Klebsiella pneumoniae (n = 1), Strep-
tococcus pneumoniae (n = 1) and Moraxella
catarrhalis (n = 1). The mean duration of therapy
was 4.7 days (range 3-12 days) in the ampicil-
lin/sulbactam group versus 5.6 days (range 3-14
days) in the cefamandole group (Table 4). The
mean duration of fever and leukocytosis was
longer in cefamandole-treated patients (Table 4).

Adverse events occurred in 14 patients (Table 4).
Four (10.8 %) ampiciilin/sulbactam-treated pa-
tients experienced adverse events. Ten (26.3 %)
cefamandole-treated patients experienced ad-
verse events. The most frequent adverse event
was gastrointestinal disturbances (3 ampicil-
lin/sulbactam- and 8 cefamandole-treated pa-

tients). Diarrhea occurred in three ampicillin/sul-
bactam-treated patients. Diarrhea occurred in six
and nausea and vomiting in two cefamandole-
treated patients. Generalized pruritus occurred in
one ampicillin/sulbactam-treated patient. Eosino-
philia occurred in one and a minimally elevated
prothrombin time in another cefamandole-
treated patient. Superinfection occurred in one
ampicillin/sulbactam-treated patient (Candida al-
bicans in urine) and in one cefamandole-treated
patient (Enterobacter nosocomial pneumonia).
Two patients died (one in each treatment group),
death being attributed to failure of early treat-
ment. Both patients had bacteremic Streptococ-
cus pneumoniae with respiratory failure which
developed within 24 hours of admission.

Discussion

The present study was designed to compare the
efficacy of two antibiotic regimens for treatment
of community-acquired pneumonia. We excluded
patients in whom an initial Gram stain of sputum
showed no predominant bacterial organism. Thus
the etiology of community-acquired pneumonia

Table 4: Outcome of therapy and clinical course in the two study groups.

Ampicillin/sulbactam  Cefamandole P value
group group
(n=37) (n=38)
Clinical outcome
No. (%) cure 34(92) 28(74) 0.05
No. (%) improvement 2(5) 3(8)
No. (%) failure 1(3) 7(18)
Bacteriologic outcome
No. (%) eradication 33(89) 33(87) NS
No. (%) negative initial culture 3(8) 4(10)
No. (%) persistence 1(3) 1(3)
Mean duration (range) of 2.5 (1-5) 2.8 (1-6) NS
feverin days
Mean duration (range) of 1.8(1-4) 3.6 (1-6) 0.01
leukocytosis in days
Mean duration (range) of 4.7 (3-12) 5.8(3-14) NS
treatment in days
No. (%) with adverse events 4(11) 10 (26) 0.04
Gastrointestinal disturbances 3 8
Other 2

NS = not significant.
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was not studied since cases of pneumonia with or-
ganisms such as mycoplasma and viruses, which
could be expected to occur more commonly in
certain patient populations (24-26), were not
evaluated. The study focussed on therapy of com-
munity-acquired pneumonia of bacterial etiology

In persons requiring hospitalization for acute
care.

Demographic features and clinical and labora-
tory findings in our study population were similar
to those described in earlier reports on commu-
nity acquired pneumonia (4-17, 27, 28). Patients
In the two treatment groups were similar in these
Tespects. Advanced age (mean age 2 70 years),
Prior antibiotic therapy to which there was no re-
sponse (24 %) and underlying cardiorespiratory
or metabolic disease (80 %) were common.
Severity of illness was similar in the two treat-
ment groups. The etiology of pneumonia re-
mained uncertain in 9 % of patients, despite
Study inclusion criteria designed to include only
Patients with bacterial pneumonia. These
Patients were presumed to represent cases of
Community-acquired pneumonia caused by atypi-
cal respiratory pathogens.

Surprisingly, resistance of pathogens to agents
used for therapy of community-acquired pneu-
monia was common. Beta-lactamase production
occurred in 43 % of isolates. The implied increas-
Ing resistance in isolates causing pneumonia is
disturbing. These high rates of resistance are
probably related to the particular species found
on culture in this elderly patient population. In
addition, many patients studied had serious un-
qeriying cardiorespiratory, neoplastic or metabo-
h.c disease and had experienced failure of oral an-
timicrobial outpatient therapy. Such clinical set-
tings contribute to the selection of relatively re-
Sistant bacterial strains, and are the setting for
many of the types of patients currently admitted
to US acute care hospitals for management of
Pneumeonia.

Three percent of patients (one patient in each
treatment group) in the present study died. This
figure is comparable to the 4 % to 24 % mortality
Teported in patients hospitalized with commu-
Nity-acquired pneumonia in earlier studies (1, 8,
12, 13, 15, 26, 29). Patients in both treatment
8roups were comparable with respect to clinical
Presentation, severity of underlying illness,
lfiboratory and radiographic findings. Ampicil-
lin/sulbactam proved to be significantly (p = 0.05)
more effective clinically than cefamandole, a
Satisfactory outcome being obtained in 97 % and

81 % of patients, respectively. The rate of eradica-
tion of the pathogen was similar in the two groups.
The reasons for these findings could not be deter-
mined. The cure rates are similar to those re-
ported in earlier studies of cefamandole in the
therapy of pneumonia (30-32). Rapid deferves-
cence and prompt clinical responses were noted in
the majority of patients, regardless of treatment
group, with a mean duration of therapy needed of
only 5.1 days. Serious side effects, superinfections
and allergy were infrequent in both groups. Ce-
famandole was associated with a significantly
higher rate (21 % vs. 8 %) of mild gastrointestinal
disturbance, however.

The results of this study show that both cefaman-
dole and ampicillin/sulbactam are effective agents
for therapy of community-acquired pneumonia,
ampicillin/sulbactam showing greater efficacy.
Resistance of pathogens to agents used in the
treatment of patients with community-acquired
pneumonia was common. Cost considerations
favor use of agents such as penicillin, ampicillin or
erythromycin for empiric therapy. However,
broad-spectrum therapy may be desirable as early
empiric therapy in certain patient sub-groups
which might be at high risk for infection caused by
beta-lactamase-producing isolates. These groups
include the elderly, patients experiencing failure
of oral outpatient regimens, and patients with
chronic underlying diseases. We also conclude
that for some patients hospitalized with commu-
nity-acquired pneumonia, only a short course of
intravenous antibiotic therapy is necessary.
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