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ABSTRACT:  The purpose of this study was to determine whether the clinical and
microbiological characteristics of parapneumonic effusions in patients with com-
munity-acquired pneumonia (CAP) infected with the human immunodeficiency virus
(HIV) were different from those observed in patients without HIV infection.  One
hundred and thirty seven patients with parapneumonic effusions were included and
divided into two groups depending on whether they had HIV infection or not.

The parapneumonic effusion rate was significantly higher in HIV-positive than
in noninfected patients (21 vs 13%).  Their clinical course was more severe, pre-
senting a higher rate of bacteraemias (58 vs 18%).  Pleural fluid in patients infec-
ted with HIV had significantly lower glucose levels than that of patients without
HIV infection.  Chest tube drainage was more frequent in parapneumonic effusions
of patients infected with HIV than in those without HIV infection (71 vs 44%).
Staphylococcus aureus was the most common microorganism found in the bacterio-
logical samples of patients with CAP infected with HIV (53 vs 12%).

We conclude that patients with community-acquired pneumonia and HIV infec-
tion have a higher rate of parapneumonic effusions and a more severe clinical course
than non-HIV patients, and that Staphylococcus aureus predominates in their bac-
teriological samples.
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Pleural effusion is often found in patients infected with
human immunodeficiency virus (HIV).  In in-patients in-
fected with HIV the frequency of pleural effusion ran-
ges 24–27%, and it is most often secondary to bacterial
pneumonia or hypoalbuminaemia [1, 2].  When secondary
to bacterial pneumonia, pleural effusion occurs in the
early stages of HIV infection, in association with hypo-
albuminaemia it is usually associated with other diseases
and/or malnutrition and often appears at more advanced
stages of the disease.  It is also known that patients with
HIV infection are prone to develop bacterial pneumonia,
and therefore its incidence is higher in this group than
in the general population [1, 3–6].  Although their clini-
cal course is more severe and they often have bacter-
aemia, the mortality rate is rather low because these
patients usually show a fast response to antibiotic ther-
apy [7, 8].  Nevertheless, little is known about the char-
acteristics of parapneumonic pleural effusions (PPE) in
HIV-positive patients.

The purpose of this study was to assess the rate of
PPE among bacterial pneumonia patients infected with
HIV, and to ascertain whether the clinical course, labo-
ratory and microbiological findings of these PPE differ

from those without HIV infection.  The study group was
made up of the patients with community-acquired pneu-
monia (CAP) admitted to our hospital during the last 5
years.

Material and methods

Study subjects

The medical records of patients with PPE secondary
to CAP treated at our hospital from 1987 to 1992 were
retrospectively reviewed.  This study was carried out in
a tertiary care centre with 1,200 beds serving a popula-
tion of 500,000 inhabitants.  Case reports were selected
using a computerized search of the diagnosis codified at
hospital discharge.

The PPE diagnosis was made when patients met the
following criteria: acute febrile illness, purulent sputum
and an infiltrate on the chest radiographic film, with con-
comitant occurrence of pleural effusion [9].  All patients
with a diagnosis of systemic acidosis and/or initial car-
cinoma were excluded from the study.  Patients with



pleural effusions defined as a transudate [10], or with
non-neutrophilic exudates, were also excluded.  In addi-
tion, patients in whom a chest tube was inserted for
reasons other than the previously described criteria
based on pleural fluid analysis, e.g. because of a pneumo-
thorax complicating thoracentesis, were not considered
for the study.  Tuberculosis was ruled out when sputum,
pleural fluid, and/or bronchoalveolar lavage smears and
cultures were negative for mycobacteria. Pulmonary
embolism was excluded when, in appropriate cases, lung
scans and contrast venograms were normal.

The diagnosis of HIV infection was based on the detec-
tion of antibodies to HIV by enzyme-linked immuno-
sorbant assay (ELISA) and Western blot testing. All
patients with epidemiological risk factors for HIV infec-
tion underwent these tests.  Patients were divided into
two groups depending on whether they had HIV infec-
tion or not.  None of the HIV-positive patients in this
study fulfilled the 1987 criteria of the Center for Disease
Control (CDC) [11] or the collaborative centre of the
World Health Organization (WHO) in Europe [12] for
acquired immunodeficiency syndrome (AIDS).

Data collection

In all patients, we evaluated the gross characteris-
tics of pleural fluid, pH, glucose, proteins, lactate dehy-
drogenase (LDH), cholesterol, and their corresponding
pleura/serum ratios.  The differential cell count, Gram's
staining, pleural fluid cultures, and the amount of fluid
removed by thoracentesis or by chest tube drainage (CTD)
were also assessed.

PPE was classified into one of the following subgroups
according to pleural fluid characteristics: 1) empyema,
defined by the presence of frank pus in the first thora-
centesis; 2) complicated PPE, defined by the occurrence
of nonpurulent pleural fluid with pH <7.20, glucose <40
mg·dL-1, and Gram's stain and/or pleural fluid culture
positive; and 3) noncomplicated PPE, when pleural fluid
was nonpurulent with pH >7.20, glucose >40 mg·dL-1

and both Gram's stain and pleural fluid culture were neg-
ative.  CTD was placed in all empyemas and when the
clinical evolution with antibiotic therapy was not suc-
cessful.

The following epidemiological and clinical variables
were evaluated in all the patients: age, sex, predisposing
factors, symptoms and differential leucocyte count at
admission.  Blood cultures were assessed when these stu-
dies were available.  Community-acquired bacteraemia
was defined as a positive blood culture drawn within 24 h
of the patient's arrival at the hospital.  Microorganisms
were accepted as false pathogens if they met the follo-
wing criteria [13]: 1) in the blood or pleural fluid cul-
tures a common skin organism grew on less than two
occasions; 2) their physician believed that the micro-
organism was a skin contaminant; and 3) the lack of
antibiotic treatment for them resulted in nonclinical impair-
ment.  Serological testing was performed in an initial se-
rum sample taken from 110 patients, which included
indirect immunofluorescence to serotypes 1–6 of Legionella

pneumophila, indirect immunofluorescence to Coxiella
burnetti, and complement fixation to Mycoplasma pneu-
moniae, Chlamydia psittaci, and Influenza virus.  Since
diagnosis became apparent in most of the patients, we
obtained serum samples in the convalescent phase in only
28 of the 110 patients.  A fourfold rise in titre in paired
samples or a single titre for Legionella of ≥56 was accept-
ed as evidence of infection.  When legionellosis was sus-
pected, direct immunofluorescence tests for Legionella
pneumophila serogroups 1–6 and L. micdadei were per-
formed in sputum samples, and cultured in BCYE-alpha
medium.

The size of the pleural effusion was determined by the
level of the meniscus on the posteroanterior (PA) chest
radiographic film.  "Small" pleural effusions were defined
as those that did not extend above the dome of the hemi-
diaphragm. "Moderate" effusions were defined as those
that extended above the dome of the hemidiaphragm but
remained below the level of the hilum. "Large" effu-
sions were those extending above the level of the hilum,
and "massive" effusions meant complete opacification of
the involved hemithorax [14]. Evidence of loculation
was determined by ultrasonography, computed tomo-
graphy scan and/or radiography in lateral decubitus posi-
tion.  The extent of parenchymal involvement was assessed
by the number of lobules involved.

The various factors included in the clinical course eval-
uated were: the duration of symptoms from their onset
until hospitalization; the duration of fever from the time
of admission to hospital; the time elapsed up to leuco-
cyte normalization; the number of antibiotics per patient;
the duration of intravenous antibiotic therapy; the length
of hospitalization; and the CTD requirement, decortica-
tions performed and number of deaths.

Statistical analysis

Statistical analysis was performed by applying the
Mann-Whitney U-test to compare quantitative variables,
and the Chi-squared test with Yates correction and, when
needed, the Fisher exact test, to compare qualitative vari-
ables.  Data were expressed as mean±standard deviation
(SD); and p-values of less than 0.05 were considered sta-
tistically significant.

Results

Description of patient population

During the study, 983 patients were diagnosed as CAP,
and 91 (9%) of them had HIV infection. Of the 225
patients with PPE, 88 (78 patients without and 10 with
HIV infection) were excluded for the following reasons:
34 medical records (six HIV-infected patients) were
incomplete or not available; 22 subjects (three infected
with HIV) had a concomitant neoplastic disease; six had
systemic acidosis; 20 PPE were not neutrophilic; three
fulfilled transudate criteria; and in three patients (one
infected with HIV) a pneumothorax appeared after
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thoracentesis.  Therefore, the 137 PPE subjects included
had no other alternative cause for pulmonary infiltrates
or PPE.  Twenty one patients (15%; 13 males and eight
females; mean age 29±8 yrs) were infected with HIV;
18 of these reported a history of parenteral drug abuse
(PDA), one was a homosexual, and two had been con-
taminated by blood transfusions.  The remaining 116
patients (85%; 81 males and 35 females; mean age 54±18
yrs) had no HIV infection.  The rate of PPE among CAP
patients was significantly higher in HIV-positive patients
(21 of 99, i.e. 21%) than in non-HIV-infected patients
(116 of 884, i.e. 13%) (p<0.05).

The characteristics of both groups are shown in table
1.  PDA was more common among HIV-positive patients.
No differences in either the remaining predisposing fac-
tors or the symptoms were found, although the peak fever
and time elapsing from the onset of the symptoms until
hospitalization was longer in the HIV-positive group.
Leucocytes and absolute neutrophil counts in peripheral
blood were significantly higher (p<0.05) in the group
without HIV infection.  Mean CD4+ lymphocyte count
in HIV-positive patients was 250 cells·mm-3, and five
patients (none of whom had had pneumonia during the
preceding 12 months) had a CD4+ lymphocyte count
below 200 cells·mm-3.  No significant differences were
found between the two groups in the other parameters
studied.

In the group of patients infected with HIV we found:
five empyemas, 10 complicated PPE and six noncom-
plicated PPE versus 29 empyemas, 25 complicated PPE
and 62 noncomplicated PPE in the group without HIV
infection.  On admission to hospital, complicated PPE
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Table 1.  –  Characteristics of patients with parapneumonic effusion with and without HIV infection

HIV Non-HIV p-value
n=21 n=116 

Age  yrs§ 29±8 53±8 <0.05
Sex  M/F 13/8 81/35 NS

Smoking 16 (76) 61 (53) NS

Alcoholism 8 (38) 34 (29) NS

Parenteral drug abuse 18 (85) 1 (1) <0.001
Diabetes mellitus 0 (0) 9 (8) NS

Duration of symptoms before hospitalization  days§ 23±32 7±7 <0.05
Initial maximum temperature °C§ 39.3±0.7 38.6±0.8 <0.001
Chest pain 18 (86) 94 (81) NS

Cough 15 (71) 83 (72) NS

Haemoptysis 3 (14) 14 (12) NS

Dyspnoea 7 (33) 48 (41) NS

WBC  cells·mm-3§ 11293±6010 15196±6700 <0.05
Neutrophils§ 8803±5637 11864±6097 <0.05
Lymphocytes§ 1564±692 1910±1161 NS

CD4+ cells (n=13)§ 250±150 -
Size of effusion:

Small 4 (19) 42 (36) NS

Moderate 10 (48) 51 (44) NS

Large 6 (28) 14 (12) NS

Massive 1 (5) 9 (8) NS

Loculated pleural effusion 14 (67) 59 (51) NS

Lobes involved§ 1.2±0.6 1.4±0.9 NS

§:  mean±SD. Values in parentheses are percentages.  NS: nonsignificant; HIV: human immunodeficiency virus;  M:  male;
F: female; WBC: white blood cell (count).
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Fig. 1.  –  Box plots of the distributions of glucose levels, pleura/serum
glucose ratio and percentage of neutrophils and lymphocytes in pleural
fluid of patients with and without human immunodeficiency virus
(HIV) infection.  The box represents the middle 50% of the data,
whereas the horizontal line inside the box is the median value of the
distribution of different variables.



was the most common form in HIV-positive patients and
its frequency was significantly higher than in the general
population.

Pleural fluid findings

Figure 1 presents box plots of the main cellular and
biochemical parameters of pleural fluid.  Significant dif-
ferences were found between the glucose levels of the
HIV-positive group (47±33 mg·dL-1) and the patients
without HIV infection (84±50 mg·dL-1) (p=0.01), and in
the pleura/serum glucose ratio (0.49±0.36 versus 0.86±
0.45; p=0.006).  No differences were found between the
two groups with respect to the absolute number of cells,
pH, lactate dehydrogenase, proteins and cholesterol of
the pleural fluid.  However, patients infected with HIV
showed a significantly higher proportion of neutrophils
(81±19 versus 58±30% in the HIV negative group; p=0.05)

and a smaller proportion of lymphocytes in pleural fluid
(18±19 versus 49±32%; p<0.01).

Microbiology

Microorganisms were isolated more frequently from
blood and/or pleural fluid cultures in patients with HIV
infection (p<0.05) (table 2).  The rate of subjects pre-
senting bacteraemia was significantly higher in HIV-
positive subjects than in those without HIV infection
(p<0.001).  Staphylococcal infection was significantly more
common in the HIV-positive group than in patients with-
out HIV infection (p<0.01).  Table 3 shows the micro-
organisms isolated from blood and pleural fluid cultures.
S. aureus was the microorganism most often isolated in
the HIV subjects, who showed a significantly higher rate
than the patients without HIV infection (9 out of 17 ver-
sus 7 out of 57; p<0.01).  None of the patients who un-
derwent acute and convalescent serological testing for
Legionella pneumophila, Coxiella burnetti, Mycoplasma
pneumoniae, Chlamydia psittaci, and Influenza virus,
showed evidence of seroconversion or a single titre of
≥256.  Sputum cultures and direct immunofluorescence
tests for Legionella were performed in 54 patients and
all the cases were negative for this microorganism.

Clinical course

In the group of HIV-positive patients, the duration of
fever, the number of antibiotics, the duration of intrave-
nous antibiotic treatment and the number of patients who
required chest tube drainage were significantly higher
than in the group of patients without HIV infection.  No
differences were found between the two groups with res-
pect to the number of decortications or deaths (table 4).
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Table. 2.  –  Bacteriological results

HIV Non-HIV p-value

Bacteria isolated 17/21 (81) 57/116 (49) <0.05
In blood culture 11/19 (58) 17/96 (18) <0.001
In pleural fluid 10/21 (48) 38/99 (38) NS

Mixed flora 10/17 (59) 24/57 (42) NS

Number of patients with isolates 
in pleural fluid and/or blood culture NS

Gram-positive bacteria 16/17 (94) 44/57 (77) NS

Streptococcus 9/17 (53) 22/57 (47) NS

Staphylococcus 13/17 (76) 17/57 (30) <0.01
Gram-negative bacteria 3/17 (18) 10/57 (17) NS

Anaerobes 2/17 (12) 14/57 (25) NS

Values in parentheses are percentages.  NS:  nonsignificant;
HIV:  human immunodeficiency virus.

Table 3.  –  Microorganism isolated from pleural fluid and blood cultures

HIV Non-HIV
Pleural fluid Blood culture Pleural fluid Blood culture

Streptococcus pneumoniae 4 2 14 6
Streptococcus pyogenes 1 - 3 - 
Streptococcus group C - - 1 -
Streptococcus group F 1 - 2 -
Streptococcus viridans - - 1 1
Staphylococcus aureus 4 6 3 4
Staphylococcus epidermidis - 3 6 6
Staphylococcus saprophyticus 1 - - -
Corynebacterium sp. - - - 2
Propionibacterium sp. - - 1 -
Proteus vulgaris - - 1 -
Pseudomonas aeuroginosa 1 - 5 -
Haemophilus influenzae 1 - 1 -
Escherichia coli 1 - 1 -
Serratia marcescens - - 2 -
Klebsiella pneumoniae - - 2 -
Enterobacter sp. - - 2 -
Bacteroides fragilis - - 10 -
Peptostreptococcus sp. 1 - 4 -
Fusobacterium sp. - - 1 -
Clostridium perfringens - - 1 -
Streptobacillus sp. 1 - - -

HIV:  human immunodeficiency virus.



Discussion

In this study, we found that HIV-positive patients with
CAP show a higher PPE rate than patients without HIV
infection.  Patients with PPE and HIV infection were
also characterized by a more severe clinical course, a
lower pleural glucose level, a higher rate of bacteraemia
and positive pleural cultures and a greater need for CTD
than non-HIV-infected patients.

HIV-positive patients show greater susceptibility to
bacterial pneumonia than the general population [3] with
a more severe clinical evolution and a higher rate of
bacteraemia than the noninfected population [7, 15, 16].
PPE is not an uncommon complication of bacterial pneu-
monia, and its frequency depends largely on its causative
microorganism [17].  It could be presumed that bacterial
pneumonia complications, such as PPE, are not uncom-
mon in these patients.  Our study confirmed this fact,
since a higher rate of PPE was found among patients
infected with HIV.

Pleural fluid in HIV-positive patients had lower glu-
cose levels and pleura/serum glucose ratios, which indi-
cates greater inflammatory or bacterial activity [18].  This
may be due both to the longer evolution of the disease
before hospitalization in HIV-infected individuals and to
the more aggressive microorganisms involved in this
pathogeny (higher rate of staphyloccocal infection than
in the general population).  PPE patients infected with
HIV showed lower levels of leucocytosis and neutrophi-
lia in peripheral blood.  However, a significantly higher
proportion of neutrophils in pleural fluid suggests an
effective recruitment of these cells in the pleural cavity.
Although a decrease in the chemotactic response of the
neutrophils and monocytes in HIV-positive patients has
been reported [19–21], these alterations occur when the
disease is more advanced [22] than in our patients,
whose proportion of neutrophils in pleural fluid can there-
fore be increased.

Several studies have reported that the proportion of
HIV-positive patients who presented bacteraemia in the
course of a bacterial pneumonia reached 60%, whilst it

was 15–30% in noninfected subjects [23].  Our results
also confirm this finding in HIV patients with PPE.  More-
over, the level of S. aureus isolated from the samples of
HIV-positive subjects was also significantly higher than
in HIV-negative patients.  There are several reasons for
this.  Firstly, it has recently been reported [24–26] that
S. aureus is the microorganism which most often cau-
ses bacteraemia in HIV-positive patients.  Secondly, S.
aureus is responsible for the largest number of deaths
from pneumonia in autopsy series [27, 28].  Nevertheless,
in almost all studies, HIV-positive patients with S. aureus
bacteraemia showed other risk factors, such as neutro-
penia, steroid therapy, Pneumocystis carinii pneumonia,
Kaposi's sarcoma, PDA, lymphatic obstruction and/or
presence of venous catheters [7, 25, 29–32].  In our study,
all the patients with S. aureus infection had a history of
PDA.  Finally, a greater susceptibility to S. aureus has
been observed following viral infections, such as influe-
nza [33].  Moreover, MURPHY et al. [34] reported that in
AIDS patients the inability of neutrophils to kill S. aureus
was not related to chemotaxis.  These authors suggested
that the infection of mature neutrophils by HIV may
account for their reduced bactericidal capacity, favour-
ing infection by S. aureus.

In our series, we did not find any cases of parapneu-
monic effusion for Legionella, Chlamydia or Mycoplasm.
However, our study was performed on patients with
pleural effusion due to community-acquired pneumonia,
which could explain the discrepancies with other studies
which have analysed the aetiology of community-acquired
pneumonia, independent of the presence of pleural effu-
sion.  In two different studies on patients with parapneu-
monic effusions, LIGHT et al. [9] and POE et al. [35] also
found no cases of these microorganisms.  The reason for
this is, probably, that pleural effusions secondary to these
microorganisms are generally small and transient, and
they do not require thoracentesis.

As in the case of HIV-positive patients with bacterial
pneumonia [3], our PPE patients showed higher peak
fever, longer duration of fever and were subjected to pro-
longed antibiotic therapy.  In 71% of the cases, a CTD
was needed due to the presence of complicated PPE,
although there was no difference in the rate of empye-
mas.  We think that there are two facts which may explain
this: firstly, the higher rate of S. aureus infection in these
patients, for it is known that more complications occur
in PPE due to S. aureus than in non-Staphylococcal PPE
[36]; and, secondly, the longer time between the onset
of symptoms in our patients and hospitalization favours
the change from an exudate to a fibrin-purulent effusion,
which may require CTD [17].  Nevertheless, the num-
ber of decortications and deaths was similar to that
observed in patients without HIV infection whose response
to antibiotics and CDT was good.

We conclude that CAP patients infected with HIV show
a higher rate of PPE than HIV-negative patients.  The
clinical course of PPE patients with HIV infection was
more severe, with an incidence rate of complicated bac-
teraemia and PPE often requiring CTD.  This could be
due to the delayed hospitalization and/or to the pre-
dominance of S. aureus in bacteriological samples.  Neither
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Table 4.  –  Clinical course of patients with parapneu-
monic effusion with and without HIV infection

HIV Non-HIV p-value

Duration of fever  days§ 27±37 9±9 <0.01
Elevated serum WBC  days§ 14±16 14±13 NS

Antibiotics per patient§ n 2.5±1.1 1.8±0.8 <0.05
Duration of intravenous 
antibiotic days§ 17±18 10±10 <0.05
Chest tube drainage  n 15/21 (71) 51 (44) <0.05
Duration of chest tube 
drainage§ days 9±7 10±8 NS

Amount of pleural fluid mL§ 515±565 566±774 NS

Duration of hospitalization  
days§ 41±40 30±16 NS

Decortication  n         1/21 (5)     5 (4) NS

Death  n                  1/21 (5)     2 (2) NS

§:  mean±SD.  Values in parentheses are percentages.  For abbre-
viations see legend to table 1.



the death rate nor the number of decortications were
higher in these patients.  Antibiotic therapy against S.
aureus should be included in the treatment of PPE pati-
ents infected with HIV.
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