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ADULT BACTEREMIC PNEUMOCOCCAL PNEUMONIA ACQUIRED IN THE COMMUNITY
A PROSPECTIVE STUDY ON 101 PATIENTS
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Abstract Our objective was to describe incidence, clinical, radiographic and microbiological features of bacteremic
pneumococcal pneumonia (BPP) in our environment. A total of 101 patients (7 were treated as
outpatients), older than 18 years of age suffering BPP were prospectively evaluated. The incidence was 2.8 cases
per 1000 admissions, 50 were males, mean age was 59.9 years (19-97), mortality was 11.8%. Eighty three percent
of fatalities occurred within 3 days of admission. Mortality rate increased with advancing age. Fever, cough and
chest pain were the commonest presenting symptoms and 44% of patients had extrapulmonary manifestations.
Cigarette smoking, chronic obstructive lung disease, alcoholism and congestive heart failure (CHF) were the
commonest underlying conditions. CHF was more frequent in non-survivors (p = 0.002). A lobar pattern at chest
radiograph predominated in survivors and a diffuse pattern in non-survivors (p = 0.007). Pleural effusion (20.7%),
empyema (7.9%) and respiratory failure (7.9%) were the main complications. Underlying diseases were present in
100% of non-survivors (p = 0.03). Ninety four percent of patients were treated with beta-lactam antibiotics.
Streptococcus pneumoniae was isolated from sputum in 6 cases. Three out of 101 S. pneumoniae isolates recovered
from blood samples (one from each patient) presented organisms resistant to penicillin. We observed an incidence
of BPP that is similar to the observed in other countries. There are clinical and radiographic differences between
survivors and non-survivors. Penicillin-resistant S. pneumoniae is still an unusual problem in our area.
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Resumen  Neumonia neumocdccica bacteriémica de la comunidad. Un estudio prospectivo en 101 pacientes.

Se evaluaron en forma prospectiva 101 pacientes 3 18 afios admitidos al hospital con diagndstico de
NNB. El objetivo fue conocer la incidencia y describir las caracteristicas de la enfermedad, asi como la suscepti-
bilidad antibidtica de cepas invasivas de Streptococcus pneumoniae. Se hallé una incidencia de 2.8 casos/1000
admisiones; 50 fueron varones. La edad media fue de 59.9 afios (19-97). Los sintomas principales fueron fiebre,
tos y dolor toracico, el 44% consultdé por sintomas extrapulmonares. Las comorbilidades mas frecuentes fueron
tabaquismo, EPOC; alcoholismo e insuficiencia cardiaca. En los sobrevivientes predomind el infiltrado lobar, y en
los fallecidos el difuso p=0.007. La insuficiencia cardiaca fue mas frecuente en fallecidos (p= 0.002) Se detectaron
las siguientes complicaciones: derrame pleural (20.7%), empiema (7.9%), insuficiencia respiratoria (7.9%). La mor-
talidad fue del 11.8%, ocurriendo el 83% de los decesos dentro de las primeras 72 h de la admisién;100% de los
fallecidos padecia otras enfermedades agregadas; 94 pacientes se trataron con ATB betalactamicos; 7 pacientes
se trataron en forma ambulatoria. Se aisl6 S. pneumoniae de esputo en 6 casos. De 101 aislamientos de S.
pneumoniae recuperados de hemocultivo (uno de cada paciente), 3 presentaban resistencia a penicilina. Conclui-
mos que la NNB tiene una incidencia similar en nuestro medio a la de otros paises. Existen diferencias clinicas y
radioldgicas entre sobrevivientes y fallecidos. La resistencia antibiotica del S. pneumoniae es poco frecuente en
nuestro medio.
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Bacteremic pneumococcal pneumonia (BPP) remains
an important cause of fatal community acquired pneu-
monia (CAP)!. Streptococcus pneumoniae is responsible
of 15 to 50% of CAP cases?. The ratio of nonbacteremic
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to BPP has been recognized to be about 4:13. Since the
beginning of the antibiotic era the mortality rate of BPP
has remained between 20 and 40%*. More than 50% or
the cases of S. pneumoniae bacteremia occurred among
elderly people, so that most of the studies coincided that
the mortality rate is age-dependent>®. An increase in the
incidence of BPP over time is expected, especially
because of an increase in the age of the population and
of an incidence of some predisposing conditions such
as AIDS. Increasing number of reports of isolation of S.
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pneumoniae resistant to penicillin and other antimicrobials
have renewed concerns about pneumococcal disease.
In our country the higher reported rate of penicillin resis-
tance for S. pneumoniaeis about 30%, with a wide range
depending on the area’®. There are few data concerning
pneumococcal invasive disease in Latin America. The lack
of regional data may be one potential factor contributing to
the limited use of anti-pneumococcal vaccine in the
population at risk for pneumococcal diseases as occur in
others sites®. With the aim of describing the incidence, clinical
findings, radiographic features and microbiology of BPP in
our area we performed the present study.

Patients and Methods

Between January 1995 and December 2000, we prospectively
studied all adults over age 17 who came to the Hospital R.
Santamarina, Tandil, Argentina, with a clinical diagnosis of CAP.
This institution is a 120 bed public community hospital that
serves as a primary care hospital in a city with a population of
100000 inhabitants. All patients suffering BPP were identified,
enrolled and followed-up.

Diagnosis of pneumonia was considered in patients present-
ing a new infiltrate at the chest radiograph and acutely present-
ing clinical findings including: fever > 37.8 °C axillary, cough,
expectoration, pleuritic chest pain, dyspnea, abdominal pain and
mental confusion.

Bacteremia was diagnosed when Streptococcus pneumo-
niae was isolated from at least one of the blood cultures ob-
tained on entry to every patient with CAP, independently of its
severity. The figures of incidence were calculated for hospi-
talized patients based on hospital admission rate.

General information and definitions: Information collected
upon entry included: age, sex, place of residence, travels,
duration of illness before visit to the hospital presenting
symptoms and signs, diagnostic criteria for pneumonia, prior
antimicrobial therapy for any indication, past medical history
(especially underlying conditions such as diabetes, renal failure,
congestive heart failure, chronic lung disease, neurologic
disease, malignancy, HIV status, alcoholism and current smo-
king history). Infiltrates on chest radiograph were categorized
according to the presenting pattern (air space pneumonia,
interstitial, bronchopneumonia, pleural effusion) and extension
(number of lobes involved, bilateral involvement). Empyema was
considered if pus or bacteria were founded in pleural fluid.
Hypotension was defined as systolic arterial tension lower than
90mm Hg. Consolidation was considered as the presence of dull
percussion sounds and bronchial breath sounds at clinical
examination. The PORT prediction rule was used to calculate
the pneumonia severity index (PSI) that has been described to
estimate the severity of disease at admission®.

Outcome: Follow-up was extended for 30 days after the
diagnosis. We sought on a group of severe specific compli-
cations, namely: pleural effusion, admission in the ICU, use of
mechanical ventilation and development of meningitis. Fatal
outcome was assessed regarding type of care (ambulatory,
general ward or ICU), antimicrobials used, complications and
need for mechanical ventilation.

Microbiology: Two sets of blood cultures were collected
from each patient at entry. Conventional broth culture system
using nutritionally enriched media were used during 1997,
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then the fully automated continuously monitoring blood culture
system (Bactec 9250, Becton-Dickinson) became available
and was used. High quality sputum specimens (defined when
both < 10 epithelial cells and > 25 PMNs per low power field
were present), were submitted for bacterial cultures and
processed as follows: sputum was homogenized with 1-2 ml
of sterile saline, then it was placed on a glass slide, air dried,
heat fixed and stained by the Gram technique. Gram-positive
cocci found singly, in pairs or in short chains were indicative
of pneumococci. A loopfull of sputum was streaked on the
surface of a blood agar infusion and chocolate agar medium
and incubated at 35 °C with 5-10% CO, for 72 h. In all isolates
susceptibility to penicillin was tested by using 1microgram
oxacillin disk and dilution method by broth microdilution;
testing for erythromycin was done by minimum inhibitory
capacity (MIC) test and disk diffusion methods. MIC method
was used for the susceptibility to extended spectrum
cephalosporins, fluoroquinolones, tetracycline, cotrimoxazole,
clindamycin, cefuroxime and vancomycin.

Data processing and analysis: Data were reviewed and then
entered into a database and subjected to standard verification
procedures. Results are expressed as mean + SD. Data were
analyzed using commercially available packages (Primers for
Biostatistics, Mc Graw Hill Inc, New York, NY; and SPSS, SPSS
Inc, Chicago, IL). Chi-square or Fisher exact tests were used
for comparisons. Findings potentially related with death were
studied by an univariate approach using chi-square test.
Significance level was set at a p value < 0.05.

Results

One hundred and one episodes of BPP identified in 101
patients, were enrolled in the study. This resulted in an
incidence of 2.8 cases for 1000 admissions, and 17 ca-
ses/100 000 persons year. Median age was 61, mean
59.9 + 18.3, range 19-97 years. Fifty patients were male
and 51 female, no patient had received anti-pneumo-
coccal vaccine.

Clinical and radiographic presentation: The mean time
period from onset of disease to admission was 3.3 + 2.2,
range 1-15 days. Fever, cough and chest pain were the
most common presenting symptoms. Non respiratory
symptoms occurred in 44% (Table 1). Fever was more
frequent in survivors (p = 0.037) while dyspnea was more
frequent in non-survivors (p = 0.027). The classic
association of fever, chest pain, leukocytosis, and lobar
pattern on chest radiography was present only in 21
patients (20.8%), all of them survived. The most common
signs were crackles, 73/101 (72.2%), consolidation, 33/
101 (32.6%), and hypotension, 27/101 (26.7%). Seventy
six patients (75.2%) had one or more underlying condition.
Underlying conditions were more common among non-
survivors than among survivors (p = 0.035). Two under-
lying conditions were present in 45% of patients and three
in 12.8%. Among this patients with BPP, 25% had the
antecedent of a previous episode of pneumonia (Table
2). Considering the radiographic presentation most of
patients had unilateral (76%) and lobar patterns (63.3%).
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TABLE 1.— Presenting symptoms of adult patients with bacteremic pneumococcal pneumonia (BPP)

Presenting symptoms Survivors N=89 Deaths N=12 All patients N=101 p value *
n (%) n (%) n (%)

Fever 76 (85.3) 7 (58.3) 83 (82.1) p=0.03

Cough 51 (57.4) 7 (58.3) 58 (57.4)

Chest pain 42 (47.1) 2 (16.6) 44 (43.5)

Disnea 34 (38.2) 9 (75.0) 43 (42.5) p=0.02

Sputum production 33 (37.0) 4 (33.3) 37 (36.6)

Abdominal pain 21 (23.6) 1 (8.3) 22 (21.7)

Mental confusion 17 (19.0) 5 (41.6) 22 (21.7)

*Only significant differences for p values are shown

TABLE 2.— Underlying conditions in adult patients with bacteremic pneumococcal pneumonia*

Underlying condition Survivors n=89

Non-survivors n=12 All patients N=101 p value f

n % n % n %
Smoking 23 (25.8) 2 (16.6) 25 (24.7)
COPD t 17 (19.1) 4 (33.3) 21 (20.7)
Alcoholism and /or cirrhosis 17 (19.1) 2 (16.6) 19 (18.8)
Congestive heart failure 12 (13.4) 5 (41.6) 17 (16.8) 0.028
Diabetes 11 (12.3) 1 (8.33) 12 (11.8)
Malignancy 6 (6.7) 2 (16.6) 8 (7.9)
Neurologic diseases 5 (5.6) 2 (16.6) 7 (6.9)
Renal insufficiency (4.5) 0 (0) (5.0)
HIV 0 0) 2 (16.6) 2 (2.0)
Only one 26 (29.2) 6 (50) 32
Two or more 29 (32.6) 6 (50) 35

*Many patients had more than 1 underlying condition
¥ Only significant p values are shown
1 Chronic obstructive pulmonary disease

Lobar pattern was more frequent in survivors (p=0.0077),
while the significantly more frequent presentations obser-
ved in n non-survivors were diffuse (p = 0.0077) and
bilateral patterns (p= 0.0210).

Pneumonia severity index: Mean score of PSI was
86.5 +21.6; in survivors it was 72.1 + 24.7 and in non-
survivors 98.3 +12.2. Grouping the patients according
with their PSI score they were classified as group | in 12
cases (11.9%), group Il in 31 cases (30.7%), group Ill in
31 cases (30.7%), group IV in 26 cases (25.7%) and in
group V in 1 case (1%). In the 12 non survivors the distri-
bution was group Il 1case, group Il 3 cases, group IV 7
cases, V 1 case.

Laboratory findings: Hematocrit was 38 *= 7 (range:
18-55%) and white blood cells (WBC) count was 15 297
+ 9193 (range: 1000-47 900/ml). Neutrophilia was

common, mean 87 + 8.9 (range 43-97%). Leukocytosis
(>12000 WBC/mI) was present in 65/101 patients
(63.3%). Leukopenia (<4 000 WBC/ml) was detected in
11 patients (10.9%); 5 of them suffered alcoholism (p =
0.031), 2 were HIV positive, one had cancer and three
did not have any associated condition.

Complications: Incidence and rates of complications are
displayed in Table 2. Pleural effusion was detected in 21
patients (20.7%); 8 of these patients (7.9%) developed
empyema, 1 of them died before intervention, 3 required
chest tube drainage and the resting 4 did well with only
needle aspiration plus antibiotic therapy. Sixteen patients
that required admission in the ICU were considered as
suffering severe CAP. Eight of these patients with severe
CAP progressed to severe respiratory failure and required
mechanical ventilation, 5 of them (62.5%) died. Meningitis
was diagnosed in 3 patients, one of them (33.3%) deceased.
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TABLE 3.— Findings on chest radiograph of patients with bacteremic pneumococcal pneumonia

Radiographic finding Survivors n=89 Non-survivors n=12 Total n=101 p value*
n % n % n %

Unilateral infiltrate 73 (82) 6 (50) 79 (78.2)

Bilateral infiltrate 16 (17.9) 6 (50) 22 (21.7) p=0.0210

Lobar/segmented 61 (68.5) 3 (25) 64  (63.3) p=0.0077

Diffuse/Bronchoneumonia 28 (31.4) 9 (75) 37 (36.6) p=0.0077

Pleural effusion 19 (21.3) 2 (16.6) 21 (20.7)

*Only significant p values are shown

TABLE 4.— Fatality rate for adult bacteremic pneumococcal

pneumonia
Age range (y) Ne° of Patients Mortality
n %)
18-44 21 1(4.76)*
45-64 38 5(13.16)*
3 65 42 6(14.29)*
Total 101 12(11.8)

*Fisher’s Exact test (2 tails) p = 0.62 (non significant)

Mortality: Twelve patients died resulting in a mortality
of 11.8%. Ten (83%) of these deaths happened within
the first 3 days of hospitalization. All 12 dying patients
had some underlying condition. The mean time from
admission to death was 2.4 days (1-5). Six of the 16
patients (37.5%) admitted to the ICU, died. Fatality rate
increased with advancing age, no patient younger than
40 years old died, but this did not reach statistical
significance (p = 0.62). Congestive heart failure was the
more frequent underlying condition in 5/12 patients who
died (p = 0.0028).

Treatment: Initial antibiotic therapy was administered
intravenously to the 94 hospitalized patients; 64 received
ampicillin, 26 cefotaxime and 4 cephalotin. Eight patients
had received ATB before admission (1 clarithromycin, 2
cefixime, 3 amoxicillin, 1 azitromicin and 1gentamycin).
Seven were treated with combination therapy (1 cepha-
lotin + gentamycin 1, 3 ampicillin + gentamycin, 1 cepha-
lotin + amikacyn, 1 cefotaxime + gentamycin and 1
cefotaxime + clarithromycin. No patient received initial
antibiotics to which the isolated pneumococus was
resistant. In 6 cases the empiric initial treatment was
changed after the isolation of S. pneumoniae to reduce
the antimicrobial spectrum. Oral antimicrobials were
administered to the 7 patients managed as outpatients

(2 amoxicillin, 3 clarithromycin and 2 trovafloxacin), all
they were younger than 40 years old, had no comor-
bidities, did not suffered complications and all of them
survived.

Microbiology: Streptococcus pneumoniae was isola-
ted from all patients in 1 or 2 blood cultures. Only twenty
high quality sputum specimens were available for culture,
pneumococcus could be isolated from this sputum in 6
patients (5.9%). Additionally, S. pneumoniae was isolated
from the CSF in 3 patients (2.9%) and from pleural fluid
in 4 (3.9%). All strains were susceptible to vancomycin,
cefotaxime, cefuroxime, trovafloxacin and levofloxacin.
Sixty-eight percent were resistant to sulphametoxazole
+ trimetroprim, 8% were resistant to eritromycin, 8% to
doxyciclin and 7% to clindamycin. Sensitivity to penicillin
was reduced, according with oxacillin screening, in 3
strains (3%); in 1 these strain MIC was = 2 pg/ml and in
2 strains it was 0.48-0.96 pg/ml.

Discussion

The incidence of BPP in the literature ranges from 0.8
to 2.3/1000 admissions and 9.1 to 18/100 000 inhabi-
tants* 1% 11, Results in the present study were 2.8/1000
admissions and 17/100 000 inhabitants.

Clinical features were not different from those reported
by other authors?!!, nevertheless, we observed a signifi-
cant predominance of classic clinical, laboratory and
radiographic findings (fever, chest pain, leukocytosis, and
lobar pattern) in survivors, and the presence of dyspnea
in non-survivors. Non-respiratory findings were commonly
observed, almost half the patients (44%) presented
symptoms such as abdominal pain, hypotension and
confusion at the onset of iliness; these findings may
sometimes distract the physician's attention and preclude
an adequate diagnosis. Hemodynamic, abdominal or
neurological findings must been considered in patients
at risk of invasive pneumococcal disease in order to speed
up the diagnosis and therapy of BPP.
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The mean duration of illness previous to hospital
admission was 3.3 + 2.2 (range 1-15) days. This feature
together with the low rate of administration of previous
antibiotics might be the reason explaining why we had
an improved detection of bacteremia in the present study.

Current smoking, COPD, alcoholism and CHF were
the most frequently associated conditions. The area
where is located our hospital has a low incidence of HIV,
this explains why only two patients were recognized as
HIV infected. In coincidence with previous publications,
non-survivors had more associated conditions than
survivors (p = 0.0348)*2. CHF was the only isolated under-
lying condition significantly associated with increased
mortality (p = 0.028).

The commonest pattern observed at chest radiograph
was lobar consolidation, this pattern was more commonly
observed in survivors (p=0.0077). Bilateral and diffuse
patterns were more common in non-survivors (p = 0.0210
and p = 0.0077 respectively), this fact has been described
in previous publications®,

Leukocytosis was very common, 64% of patients had
more than 12 000 WBC/ml. On the other hand, leukopenia
was less common, it was found to be associated with
alcoholism. This association could be related to the
suppression of production of and response to granu-
locytic colony stimulating factors due to the direct effect
of alcohol and acetaldehyde, or be secondary to the pneu-
mococcal bacteremia by the production of sequestration
of neutrophils in the lung; this last hypothesis has been
demonstrated experimentally in rabbits™. We were not
able to find any association between leukopenia and
mortality as has been suggested in other studies? 3 °.

The mortality rate was 11.8%. The lack of serotype
distribution made it difficult to compare the fatality rate
with others studies. Despite this, our figures are near the
lowest end of several reports'4 8.

Fatality rate in BPP in the pre-antibiotic era was over
85%%, During the last decades the case fatality rate
ranged from 20 to 40% but it is not clear if Intensive
Care Units were useful to improve survival rates?® 2., In
the present study we failed to demonstrate a significantly
higher fatality rate in the older patients despite the finding
that there was a trend through an increased mortality
rate as the patient's age increased® 4.

Ten of the 12 fatalities occurred during the first 72
hours after the admission of BPP; this is a well-known
event that has been described in the pre-antibiotic era'.
There is not adequate explanation for this early high
mortality rate in BPP that is not modified by an early
adequate antimicrobial therapy. Mortality occurring during
the first 72 hours after hospitalization reflects severity of
illness rather than inadequacy of therapy?. Perhaps host
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factors, such as sepsis mediators may explain the unal-
tered high early mortality. The severity of pneumococcal
infection may in part be genetically mediated. Several
authors have demonstrated that homozygosis of a neu-
trophil receptor for Fc (FcgR11la-R131) and genetic
polymorphism of cytokines are associated with BPP and
septic shock, explaining the higher predisposition to BPP
and mortality?> 25,

All the initial antibiotics chosen were effective against
the isolated strain. Young patients without underlying
conditions (all of them grade | or Il of PSI)° were success-
fully treated as outpatients with oral antimicrobials. This
observation coincides with the concept that antibiotic
levels above MIC of common pathogens can be sustained
with oral therapy and that the transient bacteriemia that
is common by seen in patients with pneumococcal pneu-
monia, may be easily cleared with one or two doses of
IV or oral antibiotics?. The lack of uniformity of the
antibiotic therapy administered, prevented us from dra-
wing any conclusion regarding the relationship between
the different types of antibiotics used and the final
outcome.

Most of the patients had non-productive cough; on
the other hand, only half of sputum were of adequate
quality for processing, and few of them resulted in pneu-
mococcus isolation. This low bacteriologic yield of sputum
in BPP has been referred to in previous studies?”. The
practical usefulness of bacteriology of sputum in the diag-
nosis of pneumonia remains controversial®®. In contrast,
blood culture was a useful tool in the etiologic diagnosis.
Blood culture is one of the ways to obtain confirmatory
evidence on the etiology of CAP, particularly if obtained
at the onset of the disease before the start of therapy;
especially taking into account that most of the patients
do not provide adequate sputum for bacteriologic eva-
luation?8.2% 30, Penicillin resistant Streptococcus pneumo-
niae is more commonly isolated among patients with non-
bacteremic pneumonia®. Drug resistance is low in our
area and did not cause therapeutic failure in this study.
Nevertheless, the potential presence of co-pathogens
may justify the use of a combination of aminopenicillins
with macrolides, tetracyclines or fluoroquinolones.

In conclusion, the incidence of BPP in our area is simi-
lar to that of previous reports in other areas of the world.
Mortality rate was low (11.8%), and occurred early. Sur-
vivors and non-survivors had significantly different clinical
presentation, radiographic patterns or underlying
conditions. Sputum bacteriology had a low yield in BPP.
The low level of resistance of Streptococcus pneumoniae
to penicillin observed in our area indicates that aminope-
nicillins remain as a cost-effective antimicrobial option for
the therapy of most of the patients with documented BPP.
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