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BACKGROUND: Approximately 10% of patients hospitalized with
community-acquired pneumonia (CAP) are bacteremic. Bacteremic
Streptococcus pneumoniae pneumonia (BSPP) is the number one cause
of mortality, representing up to 70% of all CAP deaths. In fact, all
CAP guidelines have identified this issue as one of the most impor-
tant issues when establishing their recommendations.

OBJECTIVE: To assess the impact of dual antibiotic therapy in
patients with BSPP.

PATIENTS AND METHODS: All cases of BSPP in patients
18 years of age and older who were hospitalized from 1995 to 2000 were
retrospectively analyzed. The standard initial therapeutic regimen used
was cefuroxime with or without a macrolide from 1995 to 1997, and
ceftriaxone and azithromycin or clarithromycin from 1998 to 2000.
During the 1995 to 1997 period, only 16% of the patients initially
received a macrolide, whereas all patients in the 1998 to 2000 period
received a macrolide at admission.

RESULTS: Ninety-five patients (49 men, 46 women) with a mean
age of 63 years (range 20 to 98 years) were included in the present
study. The mean pneumonia severity index at admission was 113 for
the monotherapy cohort and 114 for the dual therapy group.

At admission, 30.5% of patients had a leukocyte count greater than
20x10%/L, 11.5% had a systolic blood pressure less than 90 mmHg,
44.2% had a respiratory rate greater than 30 breaths/min and 33.6%
had nausea/vomiting, necessitating some form of therapy or prevent-
ing the patient from eating. In addition, 16.8% had no fever at admis-
sion. Overall, 72.5% became afebrile within 48 h. Fifteen (15.8%)
patients died (four within the first 72 h). The mortality rate was sig-
nificantly higher in the monotherapy group (11 of 42 patients;
25.6%) than in the dual therapy cohort (four of 53 patients; 7.5%)
(OR 0.23; 95% CI 0.07 to 0.74). Antibiotic resistance was not asso-
ciated with increased mortality.

CONCLUSION: The combination of ceftriaxone plus a macrolide
significantly reduced the mortality rate compared with monotherapy
(cefuroxime) in patients with CAP that have the highest mortality
rate.
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Les caractéristiques cliniques a la présentation
et les répercussions de la bithérapie sur I'issue
d’une pneumonie a Streptococcus pneumoniae
bactériémique chez les adultes

HISTORIQUE : Environ 10 % des patients hospitalisés en raison d'une
pneumonie non nosocomiale (PNN) sont bactériémiques. La pneumonie 2
Streptococcus pneumoniae bactériémique (PSPB) est la principale cause de
mortalité, représentant jusqu'a 70 % des déces secondaires 2 une PNN. En
fait, toutes les lignes directrices sur la PNN indiquent dans leurs recom-
mandations qu'il sagit 1a de 'un des enjeux les plus importants.
OBJECTIF : Evaluer les répercussions de la bithérapie chez les patients
atteints de PSPB.

PATIENTS ET METHODOLOGIE : Tous les cas de PSPB chez des
patients de 18 ans et plus hospitalisés entre 1995 et 2000 ont été analysés de
maniére rétrospective. Le schéma thérapeutique initial standard utilisé était
de la céfuroxime avec ou sans un macrolide entre 1995 et 1997, et de la cef-
triaxone et de I'azithromicine ou de la clarithromycine entre 1998 et 2000.
Entre 1995 et 1997, seuls 16 % des patients avaient re¢u un macrolide au
départ, tandis qu’entre 1998 et 2000, tous les patients ont recu un macrolide
a I'hospitalisation.

RESULTATS : Quatre-vingt-quinze patients (49 hommes, 46 femmes)
d’un 4ge moyen de 63 ans (fourchette de 20 2 98 ans) ont été inclus dans I'é-
tude. Lindice moyen de gravité de la pneumonie a 'hospitalisation était de
113 dans la cohorte sous monothérapie et de 114 dans celle sous bithérapie.
A Thospitalisation, 30,5 % des patients présentaient une numération leu-
cocytaire supérieure a 20x10%/L, 11,5 % présentaient une tension artérielle
systolique inférieure 2 90 mmHg, 44,2 % affichaient un rythme respiratoire
supérieur a 30 respirations a la minute et 33,6 %, des nausées ou des vo-
missements nécessitant une forme de traitement ou empéchant le patient
de manger. De plus, 16,8 % n’étaient pas fiévreux a I'hospitalisation. Dans
I'ensemble, 72,5 % étaient devenus afébriles au bout de 48 heures. Quinze
(15,8 %) patients sont décédés (dont quatre dans les 72 premieres heures).
Le taux de mortalité était beaucoup plus élevé au sein du groupe sous
monothérapie (11 des 42 patients, ou 25,6 %), qu’au sein de celui sous
bithérapie (quatre de 53 patients, ou 7,5 %) (RR 0,23; 95 % IC 0,07 a
0,74). Lantibiorésistance n’était pas associée a une augmentation de la mor-
talité.

CONCLUSION : Lassociation de ceftriaxone et d'un macrolide réduisait
de maniére considérable le taux de mortalité par rapport a une
monothérapie (céfuroxime) chez des patients atteints de PNN qui présen-
tent le taux de mortalité le plus élevé.
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Community—acquired pneumonia (CAP) still represents a
challenge for clinicians. Although the vast majority of
CAP is treated in an outpatient setting, approximately 20% of
patients need some form of hospitalization (1). In only approx-
imately 50% of all the cases is an etiological agent identified
(1). Probably the most feared and respected form of CAP
among clinicians is a bacteremic Streptococcus pneumoniae
pneumonia. A larger proportion of patients with S pneumoniae
pneumoniae have bacteremia than patients with CAP caused
by other microorganisms (1). Marrie (2) stated that approxi-
mately 10% of all admitted patients with CAP have positive
blood cultures, with S pneumoniae representing 60% of these
cases. In another review of 12 series of CAP cases admitted to
hospitals (3), 330 of 2935 (11%) patients had bacteremia, with
S pneumoniae accounting for 67% of the cases. S pneumoniae is
the most common cause of death in CAP, accounting for
approximately two-thirds of all mortality (4). Although the
mortality rate from pneumococcal pneumonia has been reduced
over the past decades, bacteremic pneumococcal pneumonia
remains as lethal as ever despite improved care. Several factors,
such as an aging population and more immunocompromised
patients, may explain this finding (5-6).

Several guidelines (1,7,8) have been published over the
past few years with regard to CAP. All considered the increas-
ing antibiotic resistance among S pneumoniae strains. For hos-
pitalized patients, single monotherapy with fluoroquinolones is
recommended by most groups, but dual therapy combining
beta-lactams and a macrolide still represents a good choice
(1,7). Emerging data suggest that dual therapy may be superior
for bacteremic S pneumoniae pneumonia (9-10). Published data
(11) suggest that a non-negligible proportion of patients with
bacteremic S pnewmoniae pneumonia have a concomittant
Mycoplasma pneumoniae or Legionella species (rarely) infec-
tions. The recent publication of failures with fluoroquinolones
and macrolides (11-14) raise the issue of the increase in clini-
cally significant resistance to these classes of antibiotics.

The objective of the present study was to assess the clinical
characteristics of adult patients presenting with bacteremic
S pneumoniae pneumonia and to evaluate the impact of initial
dual antibiotic therapy on mortality.

METHODS
Design of the study
A retrospective study on all cases of bacteremic S pneumoniae
pneumonia in a 600-bed tertiary care centre was performed. Using
the microbiology data bank, all patients aged 18 years and older
from January 1995 to December 2000 with at least one positive
blood culture with S pneumoniae were screened.

Inclusion and exclusion criteria

Only patients over 18 years of age with a confirmed diagnosis of
pneumonia associated with bacteremia were included in the study.
Pneumonia was defined by the presence of at least two new symp-
toms in the past 10 days, such as fever (temperature greater than
38°C), hypothermia (temperature less than 36°C), cough, sputum
production, increased dyspnea, pleuritic pain and a new infiltrate
on the patient’s chest x-ray confirmed by a radiologist. Patients
with additional infectious complications such as meningitis,
abscesses, empyema, septic arthritis or endocarditis were excluded.
The criteria for CAP diagnosis were in line with what has been
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previously published (15). Patients who received more than one
dose of any antibiotic other than a beta-lactam or a macrolide
within the first 24 h were also excluded.

All patients were followed for at least 30 days after they were
discharged from the hospital.

Antibiotic therapy

Until 1997, the standard therapeutic regimen at the
Maisonneuve-Rosemont Hospital (Montreal, Quebec) was intra-
venous (IV) cefuroxime (750 mg every 8 h) with or without a
macrolide. The decision to add a macrolide was left to the attend-
ing physician.

Because of increasing side effects associated with cefuroxime
therapy (eg, diarrhea and Clostridium difficile colitis), concerns by
infectious disease physicians and respirologists of emerging resist-
ance to cefuroxime among S pneumoniae strains in the region (16)
and guidelines advocating the use of fluoroquinolones or dual
therapy, the standard treatment was changed to ceftriaxone (1 g to
2 g IV every 24 h) and a macrolide (azithromycin IV most of the
time or oral clarithromycin 500 mg twice a day) in 1998. Dual
therapy was defined as the inclusion of a macrolide for at least 48 h
at the initiation of therapy.

Susceptibility testing for S pneumoniae strains was performed by
a broth microdilution method using National Committee for
Clinical Laboratory Standards criteria and recommendations (17).
Statistical analysis was done using either the Student’s t test for
continuous parameters or y? analysis for nonparametric data. OR
and 95% CI were calculated using the Miettinen formula. The
Pneumonia Severity Index (PSI), as defined by Fine et al (18), was
calculated for each patient at admission.

RESULTS

Ninety-five patients were included in the study, 49 (51.6%)
men and 46 (48.4%) women. Their mean age was 63 years
(range 20 to 98 years); 43 (45.2%) patients were younger than
59 years of age. Of the total, 50 patients were from the 1995 to
1997 period and 45 patients were from the 1998 to 2000 period.
Forty-two patients were treated with one antibiotic (cefurox-
ime) and 53 patients received dual therapy within the first 48 h
of admission (46 patients received ceftriaxone and macrolide;
seven received cefuroxime and macrolide). For the dual therapy
group, the numbers were too small to calculate any difference
within the group with regard to the choice of beta-lactam.

The mean PSI score was 114 (range 23 to 201); 113 for
the monotherapy group and 114 for the dual therapy group.
The mean PSI score did not change between the two time
periods (113 in 1995 to 1997 and 114 in 1998 to 2000).
Sixty-five of 95 patients (68.4%) were classified as either
class IV or V. On the other hand, 16 of 95 (16.8%) patients
were categorized as classes I or II, for which hospitalization is
usually not recommended. Overall, 44.2% (42 of 95 patients)
of all the patients had no significant underlying medical con-
ditions (Table 1).

Twenty-nine of 95 patients (30.5%) spent at least 24 h in the
intensive care unit: 13 of 42 (30.9%) in the single therapy group
versus 16 of 53 (30.2%) in the dual therapy group. Among the
patients who died, eight of 15 were admitted to the intensive care
unit. All patients received their first dose of antibiotic within 8 h
of their arrival at the emergency department (mean 3.9 h).
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TABLE 1

Effects of dual therapy on Streptococcus pneumoniae pneumonia

Number of patients per class according to initial Pneumonia Severity Index (PSl) score, mortality rate and risk factors

Monotherapy group Dual therapy group Total
Number of patients (% mortality) 42 (25.6) 53 (7.5%) 95 (15.8)
Classes | to Il, n (number of deaths [%]) 10 (0) 6 (0) 16 (0 [0])
Class lll, n (number of deaths [%]) 6 (1) 8 (0) 14 (1[7.1))
Class IV, n (number of deaths [%]) 14 (4) 22 (1) 36 (5[13.9])
Class V, n (number of deaths [%]) 12 (6) 17 (3) 29 (9 [31))
PSI score (mean) 113 114 114
Chronic obstructive pulmonary disease, n (%) 11 (26.1) 12 (22.6) 23 (24.2)
Congestive heart failure, n (%) 10 (23.8) 16 (30.2) 26 (27.3)
Immunosuppressiont, n (%) 9(21.4) 9 (17.0) 18 (18.9)
None, n (%) 22 (52.4) 20 (38.5) 42 (44.2)

*P=0.02; Timmunosupression includes HIV-positive and CD4 less than 350, kidney or bone marrow transplant in the past two years, 10 mg or more of oral pred-
nisone or equivalent within the past three months, or recent chemotherapy or radiotherapy (within the past year)

TABLE 2
Initial clinical characteristics of patients with bacteremic
Streptococcus pneumoniae pneumonia

TABLE 3
Risk factors associated with mortality in patients with
bacteremic Streptococcus pneumoniae pneumonia

Number of patients (%) Mean Range OR 95% CI

Leukocytes Congestive heart failure 0.66 (0.16 to 2.36)

<4x10%/L 8(8.4) 15.4 0810476 Chronic obstructive pulmonary disease 0.41 (0.09 to 1.86)

220x109L 29(30.5) Immunosuppression 0.38 (0.05to 2.9)
Systolic blood pressure 11 (11.6) 120.2 60 to 230 Diabetes 1.18 (0.28 to 5.03)

<90 mmHg (%) Age >60 years 1.81 (0.57 to 5.72)
Initial temperature 15(15.8) 8.4 3510405 Respiratory rate >30 breaths/min 1.33 (0.43 to 4.07)

<35°C or >40°C ) .

. Chronic renal failure 1.38 (0.27 to 7.04)

Respiratory rate 42 (442) 28 141048 Septic shock 6.17 (1.78 t0 21.39)

>30 breaths/minute L
Pa0, <90 mmHg 43 (45.3) 86.7 55 to 99 Dual initial therapy* 023 (0.071t00.74)
Nausea, vomiting or 32 (33.7) NA NA *Dual initial therapy consisted of a beta-lactam and a macrolide in the initial

both at admission*

*Necessitating antiemetic treatment or patient was unable to eat. NA Not
applicable; PaO, Partial pressure of O,

A sputum sample meeting the accepted criteria (greater
than 10 polymorphonuclear neutrophil leukocytes per low
power field, less than 10 squamous cells per low power field)
was obtained in only 47 patients (49.7%), despite the fact that
at least one sputum sample was obtained from all patients.
S pneumoniae was isolated in respiratory specimens from only
seven patients (7.3%).

Mortality was significantly higher in the group receiving
monotherapy than in the dual therapy group (11 of 42 patients
[25.6%)] versus four of 53 patients [7.5%)], P=0.02). The number
of deaths within the first 72 h of admission was three and one,
respectively. A respiratory rate greater than 30 breaths/minute,
which has been recognized as one of the most significant and
most reproducible risk factors for severity in patients present-
ing with CAP, was present in 44.2% of all the patients at
admission (Table 2). In contrast, a systolic blood pressure of
less than 90 mmHg was present in only 11.5% (11 of 95) of all
patients; therefore, septic shock was uncommon at presenta-
tion (Table 2). In terms of symptom resolution, the vast major-
ity of patients (72.5%) became afebrile and hemodynamically
stable within 48 h after the start of therapy. With regard to risk
factors, only septic shock at presentation was associated with a
significantly higher mortality risk (Table 3). Among the five
patients with septic shock who died, two patients received dual
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prescribed regimen for at least 48 h

therapy and three were on monotherapy (P>0.2). Other fac-
tors, such as age, congestive heart failure, chronic obstructive
pulmonary disease and immunosuppression, did not increase
mortality risk (Table 3).

Penicillin nonsusceptibility (strains categorized as inter-
mediate or resistant to penicillin) was not associated with
increased mortality (one of 10 [10%] intermediate or resistant
strains versus 14 of 85 [16.5%] susceptible strains for sensitive
strains). There was no resistance to ceftriaxone, and
five strains were resistant to cefuroxime (all in the 1998 to
2000 group in which cefuroxime was not used). The most
common serogroups found during this study were: 14 (n=16),
9V (n=15), 4 (n=11), 23F (n=7), 6B (n=6), 3 (n=6), 18C
(n=5), 19F (n=4), 22F (n=4) and others (n=8); 13 strains
were not typeable. Mortality was not associated with a specific
serotype.

DISCUSSION
Bacteremic S pneumoniae pneumonia is the most common
cause of mortality in CAP. In one study looking at 108 cases
of bacteremic S pneumoniae pneumonia (19), the mortality
rate was 24.1%, which was much higher than in CAP without
bacteremia. Studies (20-21) have demonstrated the impor-
tance of initiating the proper antibiotic therapy rapidly. In one
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study (21), patients who were given an antibiotic within 8 h
of arrival did better than those who waited longer for their
first antibiotic dose. This was not an issue in the present study
because all the patients had at least one dose within this time
frame. Gleason et al (20) also demonstrated that in elderly
patients, the initial antibiotic choice had a key impact on the
30-day survival rate (20). Patients who were treated either
with a combination of a cephalosporin and a macrolide or
with a fluoroquinolone alone did better than those who
received monotherapy with a beta-lactam, even after adjust-
ing for risk factors such as age and comorbidity.

The finding that combination therapy may be superior to
monotherapy in severe CAP cases may be explained by differ-
ent factors: a better coverage of atypical microorganisms and
action at two different sites in the bacteria (the cell wall for
beta-lactams and inhibition of protein synthesis for
macrolides). Furthermore, macrolides have been shown to
have some anti-inflammatory properties. They reduce the pro-
duction of interleukin-8 and tumour necrosis factor-alpha (eg,
erythromycin has been shown to reduce the adherence of
S pneumoniae to respiratory epithelial cells) (22). Beta-lactams
and fluoroquinolones act as bactericidal agents and destroy a
large number of bacteria in a short amount of time, thus,
releasing intracellular components capable of increasing
inflammation. Macrolides potentially decrease the production
of virulence factors by inhibiting protein synthesis. This has
been shown for severe Group A Streptococcus infections in
which clindamycin, acting as a protein synthesis inhibitor, may
add a significant benefit to treatment (23).

There is some controversy regarding decreased virulence
of invasive S pneumoniae strains. Several large scale in vitro
studies (16) have shown lower levels of resistance to peni-
cillin and macrolides among invasive strains. Levels of resist-
ance have been significantly higher in isolates from the
respiratory tract, eyes and ears. Some authors (24) have
advanced the hypothesis that resistance may be associated
with an increased energy cost for the bacteria, rendering the
organism less virulent. There may also be a bias in surveil-
lance studies of respiratory tract isolates, because they are
most often isolated from samples taken in tertiary care centres
from patients with chronic diseases who have received numer-
ous antibiotic treatments (eg, chronic obstructive pulmonary
disease) and from immunocompromised patients (eg, HIV,
chemotherapy).

As shown in two previous studies (9,10), the addition of a
macrolide, mostly during the 1998 to 2000 period, had a sig-
nificant impact on mortality. In the present study, bacterial
resistance probably does not explain the difference in terms of
mortality. Another study (25) demonstrated that resistance in
bacteremic pneumococcal pneumonia did not have any signif-
icant impact on outcomes.

Waterer et al (9) also suggested that for bacteremic S pneu-
moniae pneumonia, monotherapy of any kind may be subopti-
mal. A second study (10) showed a similar trend in Spain,
where the addition of a macrolide to a beta-lactam regimen
decreased inhospital mortality. All clinical studies comparing
newer fluoroquinolones with older therapies were published
with the intent of registration approval; therefore, high-risk
patients were usually excluded. The vast majority of deaths
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were categorized as either class [V or V (18), which are gen-
erally excluded from clinical trials. The Community-
Acquired Pneumonia Intervention Trial Assessing
Levofloxacin (CAPITAL) by Marrie et al (26) showed a bet-
ter outcome for fluoroquinolones, but this may have been
explained by the study protocol itself. Implementing an
active and highly interventionist clinical pathway lead to
better resource utilization. One study (27) showed an eco-
nomic benefit for fluoroquinolone monotherapy over a com-
bination treatment, but the vast majority of the cases were
not severe CAP cases (26).

The arrival of a newly conjugated pneumococcal vaccine
has the potential to decrease the number of invasive infections
in the future and will likely have a positive impact on the inci-
dence of bacteremia. However, the possibility of a switch from
serotypes contained in the vaccine towards new ones has been
raised (28). Better and earlier detection methods to rule out the
presence of bacteremia at initial presentation will certainly
help. Rapid methods based on DNA detection in blood are not
far away and will make life easier for clinicians (29). The
arrival of an S pneumoniae urinary antigen test may be helpful
in the future (30).

Although our study was a nonrandomized retrospective
study, it confirmed the importance of initially adding a
macrolide to a beta-lactam regimen for bacteremic S pneumoniae
pneumonia. Prospective studies comparing dual therapy regi-
mens versus monotherapy are badly needed for severe hospital-
ized CAP. The main limitation resides in the extreme difficulty
of recruiting enough patients with bacteremic pneumococcal
pneumonia in emergency departments. Clinical trials compar-
ing the newer fluoroquinolones with a combination regimen
are also needed.
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