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Letters to the Editor

Cefuroxime Efficacy in Treatment of Bacteremic Pneumonia Due to Penicillin-
Resistant and Cefuroxime-Resistant Streptococcus pneumoniae

Because of treatment failure with the use of third-generation
cephalosporins for penicillin-resistant pneumococcal meningi-
tis, the National Committee for Clinical Laboratory Standards
(NCCLS) amended the resistance interpretive criteria for
Streptococcus pneumoniae (7). According to the 1993 criteria,
strains for which the cefuroxime sodium MIC is =2 pg/ml are
considered resistant. The newest recommendations by the
NCCLS (8), based on Jorgensen et al. (5), do not specify
modifications for cefuroxime sodium.

Penicillin-resistant pneumococcal pneumonia does not raise
as serious a problem as meningitis does. High-dose penicillin G
is effective against resistant strains for which penicillin MICs
are up to 2 pg/ml, and ceftriaxone or cefotaxime may be useful
when the penicillin MIC is higher (10). However, despite these
recent suggestions, appropriate guidelines for the management
of this infection with penicillin or other B-lactams have not
been established.

Second-generation cephalosporins are recommended for
the initial management of community-acquired pneumonia
with comorbidity or for patients =60 years of age (9), and
cefuroxime has been suggested recently as empiric therapy for
acute human immunodeficiency virus (HIV)-associated bacte-
rial pneumonia (1). Nevertheless, reports of cefuroxime ther-
apy for penicillin-resistant pneumococcal pneumonia are very
limited, and they do not include cefuroxime-resistant cases
(12). This report is our experience with cefuroxime sodium in
the treatment of bacteremic pneumococcal pneumonia caused
by penicillin- and cefuroxime-resistant strains.

cough and purulent sputum, and there were no changes in the
radiological infiltrate on the 11th day. Then the treatment was
switched to oral erythromycin with cure of the pneumonia. The
other two patients, who received cefuroxime sodium at a dose
of 1,500 mg every 8 h, followed by cefuroxime axetil, were
cured.

Several arguments support the efficacy of cefuroxime sodium
in the therapy of bacteremic pneumonia due to pneumococcal
strains with decreased susceptibilty to cefuroxime. Cefuroxime
has shown bactericidal activity in vitro against pneumococcal
isolates for which cefuroxime MICs were up to 4 pg/ml (6).
Levels in serum and lung tissue that can be achieved with
intravenous cefuroxime are well above the MICs for our resis-
tant strains. After an intravenous dose of 1 g, the mean peak
concentration was 99.2 pg/ml and the serum cefuroxime con-
centration was greater than 6.25 pg/ml over a period of 180.7
min (3). Likewise, after intravenous doses of 750 and 1,500 mg
of cefuroxime, the mean trough concentrations were 3.1 and
7.3 ng/ml, respectively (2). Moreover, it has been demon-
strated that the most important pharmacokinetic parameter
for the killing effect of cephalosporins in vivo is the time above
MIC (4). Finally, levels in lung tissue of 17.1 pg/ml at 1 h and
14.7 pg/ml at 2 h have been attained after 750 mg of intrave-
nous cefuroxime (11).

This preliminary experience suggests that intravenous cefu-
roxime, at a dose of 1,500 mg every 8 h, is effective therapy for
bacteremic pneumococcal pneumonia due to penicillin- and
cefuroxime-resistant strains, at least for strains with cefu-

TABLE 1. Characteristics of isolates and patients with pneumonia and pneumococcal bacteremia treated with cefuroxime sodium®

Patient no. . . . MIC (pg/ml) )
. Underlying disease X-ray finding Serotype Treatment Outcome with

(sex, age in yr) P CRM CFT CAX

1 (male, 63) Multiple myeloma LUL alveolar infiltrate 9 05 2 025 1 CRM-iv, 750 mg q8h, 11d plus Improvement
E-o, 500 mg q6h, 7d

2 (male, 16) HIV infection LLL alveolar infiltrate 14 2 2 05 1 CRM-iv, 1,500 mg q8h, 6d plus Cure
CRM-o, 500 mg q12h 8d

3 (male, 69) None LLL alveolar infiltrate 14 2 4 05 1 CRM-iv, 1,500 mg q8h, 6d plus Cure

CRM-o, 500 mg q12h, 6d

“ Abbreviations: LUL, left upper lobe; LLL, left lower lobe; CRM-iv, cefuroxime sodium intravenously; E-o, erythromycin orally; CRM-o, cefuroxime axetil orally;

P, penicillin; CRM, cefuroxime; CAX, ceftriaxone.

Among the patients with serious S. pneumoniae infections
diagnosed during the last 5 years in our hospital, we identified
21 penicillin- and cefuroxime-resistant pneumococcal strains.
MICs were determined by using the agar-dilution method.
Three of these 21 strains were isolated from blood cultures of
patients with community-acquired pneumonia who received
intravenous cefuroxime sodium as therapy.

The characteristics of these three patients, the MICs of
B-lactam antibiotics, treatment, and outcome are summarized
in Table 1. One patient, who received 750 mg of cefuroxime
sodium every 8 h, became afebrile but continued to have a
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roxime MICs of up to 4 pug/ml. Therefore, the present defini-
tion of cefuroxime sodium resistance for S. pneumoniae ap-
pears to be of uncertain clinical relevance.

REFERENCES

. Burack, J. H,, J. A. Hahn, D. Saint-Maurice, and M. Jacobson. 1994. Mi-
crobiology of community-acquired bacterial pneumonia in persons with and
at risk for human immunodeficiency virus type 1 infection. Implications for
rational empiric antibiotic therapy. Arch. Intern. Med. 154:2589-2596.

. Douglas, J. G., R. P Bax, and J. F. Munro. 1980. The pharmacokinetics of
cefuroxime in the elderly. J. Antimicrob. Chemother. 6:543-549.

. Foord, R. D. 1976. Cefuroxime: human pharmacokinetics. Antimicrob.
Agents Chemother. 9:741-747.



1326

LETTERS TO THE EDITOR

. Frimodt-Mgller, N., M. W. Bentzon, and V. F. Thomsen. 1986. Experimental
infection with Streptococcus pneumoniae in mice: correlation of in vitro ac-
tivity and pharmacokinetic parameters with in vivo effect for 14 cephalospo-
rins. J. Infect. Dis. 154:511-517.

. Jorgensen, J. H., J. M. Swenson, F. C. Tenover, M. J. Ferraro, J. A. Hindler,
and P. R. Murray. 1994. Development of interpretive criteria and quality
control limits for broth microdilution and disk diffusion antimicrobial sus-
ceptibility testing of Streptococcus pneumoniae. J. Clin. Microbiol. 32:2448-
2459.

. Linares, J., F. Tubau, F. Alcaide, D. Mariscal, C. Ardanuy, and R. Martin.
1993. Actividad bactericida de cinco antibidticos betalactamicos frente a
Streptococcus pneumoniae. Enferm. Infecc. Microbiol. Clin. 11:(Suppl. 1):
23-27.

. National Committee for Clinical Laboratory Standards. 1993. Methods for
dilution antimicrobial susceptibility tests for bacteria that grow aerobically.
Tentative standard. Document no. M7-A3. National Committee for Clinical
Laboratory Standards, Villanova, Pa.

. National Committee for Clinical Laboratory Standards. 1994. Performance
standards for antimicrobial susceptibility testing. Fifth informational supple-
ment. Document no. M100-S5. National Committee for Clinical Laboratory
Standards, Villanova, Pa.

. Niederman, M. S., J. B. Bass, Jr., G. D. Campbell, A. M. Fein, R, F.
Grossman, L. A. Mandell, T. J. Marrie, G. A. Sarosi, A. Torres, and V. L. Yu.
1993. Guidelines for the initial management of adults with community-

12.

ANTIMICROB. AGENTS CHEMOTHER.

acquired pneumonia: diagnosis, assessment of severity, and initial antimicro-
bial therapy. Am. Rev. Respir. Dis. 148:1418-1426.

. Pallares, R., J. Lifiares, M. Vadillo, C. Cabellos, F. Manresa, P. F. Viladrich,

R. Martin, and F. Gudiol. 1995. Resistance to penicillin and cephalosporin
and mortality from severe pneumococcal pneumonia in Barcelona, Spain. N.
Engl. J. Med. 333:474-480.

. Perea, E. J., J. Ayarra, M. C. Garcia-Iglesias, 1. Garcia-Luque, and J.

Loscertales. 1988. Penetration of cefuroxime and ceftazidime into human
lungs. Chemotherapy 34:1-7.

Tan, T. Q., E. O. Mason, Jr., and S. L. Kaplan. 1992. Systemic infections due
to Streptococcus pneumoniae relatively resistant to penicillin in a children’s
hospital: clinical management and outcome. Pediatrics 90:928-933.

Francisco Javier Caballero-Granado
Julidn Palomino-Nicas

Jeronimo Pachén

Unit of Infectious Diseases

Andrés Garcia-Curiel

Service of Microbiology

Hospital Universitario Virgen del Rocio
Avda Manuel Siurot s/n

41013 Sevilla, Andalucia, Spain



