CHEST

Nonsteroidal Antiinflammatory Drugs May
Affect the Presentation and Course of
Community-Acquired Pneumonia

Original Research

CHEST INFECTIONS

Guillaume Voiriot, MD; Sandra Dury, MD; Antoine Parrot, MD; Charles Mayaud, MD;
and Muriel Fartoukh, MD

Background: Nonsteroidal antiinflammatory drugs (NSAIDs) are commonly used as antipyretics
and analgesics and may affect the host response to acute infection. We investigated the potential
influence of NSAIDs on the presentation and short-term outcomes of nonimmunocompromised
inpatients with community-acquired pneumonia (CAP) admitted to the ICU.

Methods: All consecutive patients with CAP admitted to the ICU or step-down unit of a university
hospital during a 4-year period were prospectively included, except when receiving long-term
NSAIDs or steroids. Drug exposures, presentation, and hospital course were recorded.

Results: Of the 90 patients included, 32 (36%) had taken NSAIDs prior to hospital referral. Com-
pared with nonexposed patients, they were younger and had fewer comorbidities but similar
severity of disease at presentation, despite a longer duration of symptoms before referral. How-
ever, they more often developed pleuropulmonary complications, such as pleural empyema and
lung cavitation (37.5% vs 7%; P = .0009), and had a trend to more-invasive disease, with a higher
frequency of pleural empyema (25% vs 5%, P =.014) and bacteremia, especially in those not hav-
ing received concomitant antibiotics (69% vs 27%, P =.009). Nevertheless, the patients in the
NSAID group had no more severe systemic inflammation or remote organ dysfunction. In multi-
variable analyses, NSAID exposure was independently associated with the occurrence of pleuro-
pulmonary complications (OR, 8.1; 95% CI, 2.3-28).

Conclusions: Our findings suggest that NSAID exposure at the early stage of CAP is associated
with a more complicated course but a blunted systemic response, which may be associated with a
delayed diagnosis and a protracted course. CHEST 2011; 139(2):387-394

Abbreviations: CAP = community-acquired pneumonia; LRTI =lower respiratory tract infection; NSAID = nonsteroidal
antiinflammatory drug; PSI=Pneumonia Severity Index; SAPS = Simplified Acute Physiologic Score; SOFA = Sepsis-related
Organ Failure Assessment

C ommunity-acquired pneumonia (CAP) is a common
and potentially life-threatening disease, especially
in elderly patients with comorbidities.'? Guidelines
for the management of CAP are regularly updated to
provide useful advances in diagnosis and treatment.!?
Whereas steroids or other immunomodulators have
been suggested to improve the outcome of severe
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CAP,*> none of the guidelines advised on the use of
nonsteroidal antiinflammatory drugs (NSAIDs) in the
initial management of CAP. However, NSAIDs are
commonly used, available over the counter, and are
prescribed often by general practitioners to alleviate
symptoms.® For example, surveys of the management
of lower respiratory tract infections (LRTIs) found
that French general practitioners prescribed anti-
inflammatory drugs (NSAIDs or steroids) in addition
to antibiotics to 46% to 72.5% of their patients.”
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of this article is prohibited without written permission from the
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Although the administration of NSAIDs may limit
inflammation and lung tissue damage,®'? some clini-
cal observations suggest that NSAIDs, while blunting
the inflammatory response, may mask a developing
infection.!>* Considering the frequent administra-
tion of NSAIDs in outpatient management of LRTIs™
and the relative lack of human data about the conse-
quences of such prescriptions,'>'6 we sought to inves-
tigate the potential impact of prehospital treatment
with NSAIDs on the initial presentation and course
of nonimmunocompromised adults referred to the
hospital for pneumonia.

MATERIALS AND METHODS

Patient Selection and Inclusion Criteria

The study was conducted between November 2002 and November
2006 in Tenon Hospital, a tertiary-care university hospital in Paris,
France. All consecutive patients with CAP admitted to the ICU or
its affiliated step-down unit (eight and six beds, respectively) were
eligible. Pneumonia was clinically suspected in patients with a new
infiltrate evidenced on chest radiograph and recent onset of at least
one of the following clinical signs suggestive of pneumonia: cough,
sputum production, chest pain, crackles, and fever.! All radiographs
were reviewed by two pulmonary physicians to confirm the pres-
ence of a pulmonary infiltrate suggestive of pneumonia. Pneumonia
was considered community acquired in the absence of hospitaliza-
tion for =2 days in the preceding 90 days and of any other known
risk factor for health-care-associated infection. Patients with severe
COPD, cystic fibrosis, tracheostomy, cirrhosis, solid or hematologic
malignancy, neutropenia, sickle cell disease, AIDS, and aspira-
tion pneumonia were excluded. In addition, patients receiving
long-term NSAID therapy or receiving steroids (=20 mg predni-
sone equivalent per day for > 2 weeks) also were excluded.

Data Collection

Demographics, comorbidities, recent treatment with NSAIDs
alone or in combination with antibiotics before hospital referral,
initial clinical and laboratory findings, radiologic and microbiologic
investigation, management, hospital length of stay, and vital status
at discharge were prospectively collected. A recent use of NSAIDs
was defined as the oral intake of NSAIDs either after a general
practitioner prescription or by self-medication within the 10-day
period preceding referral. The severity of pneumonia was assessed
from the Pneumonia Severity Index (PSD)!7 and from generic scores
of severity and organ dysfunction, such as the Simplified Acute
Physiologic Score (SAPS) II' and the Sepsis-related Organ Failure
Assessment (SOFA) score.'® A microbiologic diagnosis of pneumo-
nia was routinely attempted from blood cultures, at least one respi-
ratory tract secretions sample and urinary antigen tests.

An invasive disease was defined as the presence of bacteremia
or empyema.2’ Pneumonia-related complications included organ
failure (respiratory, hemodynamic, or renal)?' and pleural or paren-
chymal pulmonary complications (pleural empyema or lung cavi-
tation) present within 24 h of admission to the ICU or step-down
unit or occurring later. Mortality was defined as death from any
cause within 30 days of hospitalization.

Ethical Considerations

This pilot study was conducted in accordance with French law
and approved by the ethical review board of the Société de
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Pneumologie de Langue Francaise. Each patient was given oral
and written information.

Statistical Analysis

Our study first aimed at describing the initial presentation
of patients admitted to the ICU for severe pneumonia, with a spe-
cial focus on NSAID use. Results are expressed as mean * SD
(range). Unless specified, data are reported as NSAID group vs
non-NSAID group. Between-group comparisons were deter-
mined with the Mann-Whitney U test for categorical variables and
the x2 test or the Fisher exact test for nominal variables. P <.05
was statistically significant.

Second, we identified factors associated with the occurrence
of invasive disease and complications (pleural empyema or lung
cavitation). Variables selected by univariable analysis (P < .2) were
entered in a stepwise backward logistic regression model to iden-
tify predictors of invasive disease or complications. The number
of events per variable entered in the multivariate model averaged
10 to avoid overfitting.22 The results are reported as OR and
corresponding 95% CI. All statistical analyses were performed
on a persona] computer using Statview software (SAS Institute;
Cary, North Carolina).

RESULTS

Initial Presentation

During the study period, 107 patients with CAP
were admitted to our unit, of whom 17 met exclusion
criteria (Fig 1). Of the remaining 90 patients (60 men;
age, 52 * 15 years), 46 (51%) were classified as high
risk (PSI risk class IV/V) at hospital referral. Thirty-two
(36%) had been taking NSAIDs either alone (n = 18)
or together with antibiotics (n=14) for 5*=2 days
(range, 1-10 days; median, 5 days) (Fig 2) prior to
referral. Five patients taking NSAIDs also were

107 patients eligible
with CAP

17 patients excluded
Steroids alone,n =15
HIV,n=4
Sickle cell disease, n = 1
Cirrhosis, n =1
Tracheostomy, n =3
Cancer,n=2
Missing data, n =1

90 patients
included

32 patients with an
ambulatory NSAIDs
treatment

58 patients without
ambulatory NSAIDs
treatment

F1GURE 1. Flowchart. CAP = community-acquired pneumonia;
NSAID = nonsteroidal antiinflammatory drug.
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receiving low-dose steroids (<20 mg/d equivalent
prednisone). Of the other 58 patients not having
taken NSAIDs, 16 (28%) had received antibiotics.
Patients exposed to NSAIDs were younger and more
often women, had fewer comorbidities, and had a
slightly lower mean PSI value (Table 1). The duration
of pneumonia-related symptoms prior to hospital
referral or ICU admission was longer in the NSAID
group.

Although the prevalence of organ failures and
requirement for organ support on ICU admission did
not differ between groups (Table 1), patients in the
NSAID group tended to have a lesser overall severity
at initial presentation, as illustrated by a trend to
lower SAPS IT and SOFA scores. With regard to the
initial presentation (Table 2), patients in the NSAID
group had a higher prevalence of chest pain and pleu-
ral syndrome. Additionally, they more often had mul-
tilobar infiltrates and pleural effusion on the admission

chest radiograph.

Microbiologic Documentation

Pneumonia was microbiologically documented in
68 (75%) patients. The documentation rate did not
differ between groups (NSAID group, 23/32, 72%;
non-NSAID group, 45/58, 78%; P = .73) and was not
influenced by prehospital administration of antibiot-
ics (with antibiotics, 21/30, 70%; without antibiotics,
47/60, 78%; P = .54). Tt should be noted that 21 of the
30 patients (70%) having received antibiotics had
a microbiologically documented pneumonia and that
the antibiotics regimens were appropriate in only

(47% vs 48%, NSAID vs non-NSAID, respectively);
Penicillin-susceptible or intermediate strains (peni-
cillin minimum inhibitory concentration, <2 wg/mL)
were equally distributed between the two groups.
Eight patients (seven not receiving NSAIDs) had
Legionella pneumonia, two from each group had
Pseudomonas aeruginosa, and four had polymicrobial
pneumonia (two patients from each group).
Bacteremia was documented in nearly one-third
of our patients, with 24 of 27 bacteremic episodes
caused by S pneumoniae. The bacteremia rate was
comparable in the two groups (34% vs 28%, NSAID
vs non-NSAID, respectively; P =.56) (Table 3). How-
ever, in patients not having received prior antibiotics
the bacteremia rate was significantly higher in the
NSAID group (69% vs 27%; P =.009). Pleural empyema
also was more common in the NSAID group (25% vs 5%;
P =.014). Four patients, all in the NSAID group, had
both positive pleural fluid and blood cultures. Over-
all, an invasive disease (ie, bacteremia or empyema)
occurred in 38% of the patients (Table 3) and was more
common in the NSAID group, especially in those
patients not administered concomitant antibiotics.

Course During the ICU and Hospital Stay

All the patients with a microbiologically documented
pneumonia, except one in each group (66/68; 97%),
received an appropriate antimicrobial regimen within
the first 24 h of admission to our unit. Overall,
pneumonia-related organ failures, including respira-
tory, hemodynamic, or renal failure, were not more
frequently observed in the NSAID group (Table 4).

elght (38%) of them according to the definite etio-
logic diagnosis (NSAID group, 4/8, 50%; non-NSAID
group, 4/13, 31%; P = 65).

Streptococcus pneumoniae (n=43) was the pre-
dominant microorganism recovered in both groups

. —_
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Duration of NSAIDs therapy, days

FIGURE 2. Distribution of the duration of NSAID therapy before

hospital referral in 90 patients with CAP. NSAID therapy of

at least 1-day duration was considered for eligibility. No mini-
mal daily dosage was required. The duration of NSAID exposure
was 5+ 2 days (range, 1 to 10 days; median, 5 days; interquartile
range, 3-6 days). Only two patients had been taking NSAIDs for
just 1 day. See Figure 1 legend for expansion of abbreviations.

www.chestpubs.org

However, pleural empyema and lung cavitation were
more frequent in the NSAID group (12/32, 37.5%)
than in the non-NSAID group (4/58, 7%; P = .0009).
In univariable analysis, female sex and NSAID expo-
sure were significantly associated with such compli-
cations. In multivariable analysis, NSAID exposure
remained the only variable independently associated
with the occurrence of pleuropulmonary complications
(OR, 8.1;95% CI, 2.3-28) (Table 5). Likewise, NSAID
exposure was the only variable associated with inva-
sive disease, but only in the subgroup of patients
not having received prehospital antibiotics (OR, 3.8;
95% CI, 1.2-11.9, P = .02). Finally, the duration of anti-
microbial therapy administered for pneumonia was
10 days longer in the NSAID group (P =.003), and
there was a trend to longer ICU and hospital lengths
of stay in the NSAID group (Table 4). The overall
mortality rate was similar in the two groups (Table 4).

DI1scussION

In this prospective observational study, we investigated
the potential impact of NSAIDs during prehospital
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Table 1—Demographics and Severity at Presentation of Patients With CAP, According to
Prior Receipt of NSAID Use

Characteristic All Patients (N=90) NSAID Group (n=32) Non-NSAID Group (n=>58) P Value:
Age,y 52+ 15 (17-80) 47+ 15 (18-77) 55+ 15 (17-80) 017
Sex, male (female) 60 (30) 18 (14) 42 (16) 16
Comorbid condition® 36 (40) 6 (19) 30 (52) .003
Duration of symptoms of pneumonia, d
Before hospital referral 4+95(0-12) 47+25(1-10) 3.5+25(0-12) .03
Before ICU admission 46+26(0-12) 5.5+2.4(2-10) 41+25(0-12) .009
Time between hospital referral and ICU admission, d 0.6 £1.2 (0-5) 0.8=* 1 4(0-5) 0.5*+1(0-5) 77
Antibiotics ongoing for at least 24 h 30 (33) 14 (44) 16 (28) 18
Initial severity and management during the
first 24 h of ICU admission
PST score at hospital referral 91 +36 (17-173) 87+ 35 (28-153) 94 +37 (17-173) 35
PSI class IV and V at hospital referral 46 (51) 4 (44) 32 (55) 41
SAPS II score 33 +23 (6-116) 26 = 17 (6-85) 36 =25 (6-116) 051
SOFA score 4.4+3.5(0-15) 4.0+3.3(0-13) 4.6+3.6 (0-15) 37
Mechanical ventilation 28 (31) 8 (25) 20 (34) 49
Acute renal failure 45 (50) 15 (47) 30 (52) .83
Hemodialysis 1(1) 0 1(2)
Severe sepsis/septic shock 36 (40) 10 (31) 26 (45) .30
Vasopressors or inotropes 17 (19) 3(9) 14 (24) 15

Data are presented as mean * SD (range) or No. (%), unless otherwise indicated. Two-thirds of the patients (n = 60; 67%) were directly admitted
from the ED to the ICU (n = 45) or to the step-down unit (n = 15). The other 30 patients were secondarily referred from the medical wards within
48 h of hospital admission (19 and 11 to the ICU or the step-down unit, respectively). CAP = community-acquired pneumonia; NSAID = nonsteroidal
antiinflammatory drug; PSI = Pneumonia Severity Index; SAPS = Simplified Acute Physiologic Score; SOFA = Sepsis-related Organ Failure

Assessment.

aP values refer to the differences between the NSAID and non-NSAID groups.
bComorbid conditions were defined as pulmonary disease, cardiac failure, renal disease, CNS disorder, hepatic disease, and diabetes mellitus.

care on the presentation and course of nonimmuno-
compromised adults referred to the hospital for
severe CAP. Patients receiving NSAIDs accounted
for 35% of our series. Compared with patients not
exposed to NSAIDs, the NSAID group had a longer
duration of symptoms before referral and developed
more often pleuropulmonary complications. In addi-
tion, the NSAID group had a trend to more-invasive
disease, as illustrated by more frequent bacteremia

—————————
which was significant only in those not having received

antibiotics. However, NSAID recipients had no more
severe systemic inflammation or remote organ dys—
function. These findings suggest that NSAID use
at the early stage of CAP can be associated with a
less-effective compartmentalization of infection, but
a blunted systemic response, which may result in
delayed diagnosis and management, and a protracted
course.

It is noteworthy that the patients in the NSAID
group differed from their counterparts in terms of

Table 2—Initial Clinical and Radiologic Presentation of Patients With CAP According to Prior Receipt of NSAIDs

Presentation All Patients (N = 90) NSAID Group (n=32) Non-NSAID Group (n=758) P Value®

Initial clinical signs and symptoms
Respiratory rate > 30 breaths/min 33 (37.5) 12 (40) 21 (36) 91
Cough 64 (71) 24 (75) 4() (69) .63
Sputum production 42 (48) 15 (50) 27 (47) .82
Dyspnea 77 (87) 28 (90) 49 (85) 53
Pleural syndrome 21 (23) 13 (41) 8 (14) .009
Chest pain 44 (49) 20 (63) 24 (41) .08
Crackles 68 (76) 24 (75) 44 (76) 9
Body temperature, °C 382+1.2 38.0*1.1 38.3+1.3 15

Initial radiologic patterns
Unilateral infiltrate 54 (60) 17 (53) 37 (64) 78
Multilobar infiltrate (> 2 lobes) 53 (59) 24 (75) 29 (50) 04
Pleural effusion® 30 (33) 17 (53) 13 (22) .006
Lung cavitation 2(2) 1(3) 1(2) 1

Data are presented as No. (%) or mean = SD. See Table 1 for expansion of abbreviations.
«P values indicate the differences between the NSAID and non-NSAID groups.
PA thoracentesis was performed in 26 patients, including 16 in the NSAID group and 10 in the non-NSAID group.
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Table 3—Prevalence of Bacteremia and Empyema

No Prior Antibiotics

\
All Patients  NSAID Group ~ Non-NSAID NSAID Group  Non-NSAID

Positive Sample (N =90) (n=232) Group (n=58) P Value (n=16) Group (n=41) P Values
Pleural fluid, blood cultures, or both 34 (38) 15 (47) 19 (33) 273 11 (69) 13 (32) 025
Blood cultures 27 (30) 11 (34) 16 (28) .56 11 (69) 11 (27) .009
Pleural fluid 11 (12) 8 (25) 3(5) .014 4(22) 2(5) .046
Pleural fluid + blood cultures 4 (4) 4(12) 0 4(22) 0

Data are presented as No. (%). Two NSAID patients and one non-NSAID patient without antibiotics did not have blood cultures obtained. An
invasive disease was defined as the presence of bacteremia or empyema (positive pleural fluid, positive blood cultures, or both). Pleural fluid culture
was positive for 11 (42%) of the 26 patients with pleural effusion in whom a thoracentesis was performed (NSAID, 8/16; non-NSAID, 3/10). See
Table 1 legend for expansion of abbreviation.

sSignificant differences between the NSAID and non-NSAID groups were observed for positive blood and pleural fluid cultures for the subgroup
of patients not having received prior antibiotics before referral (see text).

demographics and clinical characteristics, being more
often women and younger and having fewer comor-
bid conditions, resulting in a relatively low propor-
tion (44%) of patients in high-risk classes of pneumonia
severity at referral. The higher proportion of women
in the NSAID group might reflect a higher propen-
sity for self-medication or more regular use of these
drugs than in men. Conversely, those not exposed to
NSAIDs more closely match those described in a
large series of inpatients with CAP,172324 with a simi-
lar proportion (55%) of high-risk patients. Thus, the
overall severity in this series was in the low range

CAP.% Similarly, the duration of pneumonia-related
symptoms until admission to our unit was similar to
that described in these series; however, the NSAID
group was characterized by a longer time to admis-
sion and more often presented with pleural involve-
ment and multilobar infiltrates than other series of
severe CAP.2* Thus, it is tempting to speculate that
the NSAID group had a disproportionately high rate
of ICU admission despite its younger age and fewer
associated comorbid conditions because of a longer
delay to hospital referral and a higher frequency of
pleuropulmonary complications, with a trend to more

compared with series of ICU patients with severe invasive disease.

Table 4—Complications During ICU Stay and Outcomes

Complication All Patients (N =90) NSAID Group (n=32) Non-NSAID Group (n=58) P Value®
Pleural or pulmonary

Pleural empyema or lung cavitation 16 (18) 12 (37.5) 4(7) .0009
Organ failure and support

At least one organ failure and support® 16 (18) 6 (19) 10 (17) 91

ARDS 12 (13) 6 (19) 6 (10) .33

Mechanical ventilation 5(6) 3(9) 2 (3) 34

Renal failure 10 (11) 3(9) 7(12) 1

Dialysis 5(6) 1(3) 4(7) 65

Septic shock 4 (4) 1(3) 3(5) 1

Vasopressors or inotropes 4(4) 1(3) 3(5) 1
Hospital-acquired infection

Nonpulmonary 10 (11) 6(19) 4(7) .16

Pulmonary 11 (12) 5 (16) 6 (10) 51
Other outcome measures, d

Length of ICU stay 13.9+17.6 (1-103) 18.4 =22 (1-103) 11.3+14.2(1-87) 1

Length of hospital stay 20.8 +21.3 (1-124) 23.2+21.8 (2-124) 19.6 =21 (1-106) .07

Duration of antimicrobial therapy 18.7+11.3 (1-55) 24.5+ 14 (3-55) 15.4 =8 (1-45) .003
Mortality

ICU 3(3) 0 3(5) .55

Hospital 4(4) 1(3) 3(5) 1

Data are presented as No. (%) or mean = SD (range). Pneumonia-related complications included organ failure (respiratory, hemodynamic, or renal
failure) and pleural or parenchymal pulmonary complications (pleural empyema or lung cavitation) present within 24 h of admission to the unit or
occurring later. Respiratory failure was defined as a room air oxygen saturation of <90% or a respiratory rate of > 30 breaths/min or a requirement
for mechanical ventilation. Shock was defined as a sustained decrease in systolic BP of =40 mm Hg from baseline or a systolic BP <90 mm Hg
despite adequate fluid infusion. Renal failure was defined as a urinary output <20 mL/h or the need for hemodialysis. Mortality was defined as
death from any cause within 30 d of hospitalization. See Table 1 legend for expansion of abbreviation.

«P values indicate differences between the NSAID and non-NSAID groups.

PAt least one organ failure, among respiratory, hemodynamic, or renal failure, developed after 24 h of admission to our unit.
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Table 5—Univariable Analysis of Variables Associated With Pneumonia Complicated by Pleural Empyema or Lung
Cavitation in 90 Patients With CAP

Univariable Analysis

Pneumonia Complicated by : 1

Variable No. Empyema or Cavitation, No. (%) OR (95% CI) P Value
Age,y 0.97 (0.94-1.007) 12
Sex

Female 30 9 (30) 1

Male 60 7(12) 0.31 (0.1-0.9) .04
Comorbid conditions

No 54 11 (20) 1

Yes 36 5 (14) 0.6 (0.2-2) .04
PST IV/V

No 44 7 (16) 1

Yes 46 9 (20) 1.3(0.4-3.8) .6
NSAID exposure

No 58 4(7) 1 .

Yes 32 12 (37.5) 8.1 (2.3-28) .001
Antibiotics prior to referral

No 60 8 (13) 1

Yes 30 8 (27) 2.4(0.8-7.1) 13

Pneumonia-related complications were defined as pleural empyema or lung cavitation present within 24 h of admission to the ICU or occurring

later. See Table 1 legend for expansion of abbreviations.

Antimicrobial therapy was administered to one-
third of the patients before hospital referral, in
keeping with previous reports.2+26 Only 38% of the
antibiotics received during the prehospital period
were adequate, with a similar proportion in the
NSAID and non-NSAID groups. Altogether, pneu-
monia was microbiologically documented in 75%
of our patients, a rate somewhat higher than that
reported (50%-72%) in other studies of CAP requir-
ing ICU admission.>?* The etiologies were similar
however, with a predominance of S pneumoniae, fol-
lowed by Legionella pneumophila, Staphylococcus
aureus, and P geruginosa.>** The higher proportion
of Legionella pneumonia in the non-NSAID group
was an unexpected finding. It should be noted that
patients taking NSAIDs were younger women without
comorbidities compared with patients in the group
not taking NSAIDs. On the contrary, patients having
L pneumophila pneumonia are more likely to be men
with comorbidities. Thus, it is quite possible that the
higher proportion of L pneumophila in the non-NSAID
group may reflect these differences in population
between the two groups.

Overall, pleural fluid culture was positive in 12% of
our patients, similar to previous series.?*?” However,
pleural fluid culture was more often positive in the
NSAID group, supporting a role for NSAIDs in favor-
ing invasive disease. Bacteremia was evidenced in
one-third of our patients overall, a rate again in the
high range of that reported in other series of severe
CAP522 Tt is noteworthy that patients receiving
NSAIDs and no antibiotics had a strikingly high bac-
teremia rate (69%), again suggesting noncontain-
ment of the infection. As mentioned previously, the
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rate of antibiotic use during prehospital care and
their adequacy were similar between the NSAID
and non-NSAID groups, suggesting that bacteremia
and empyema were likely related to the ambulatory
NSAID therapy.

Finally, a radiographic pattern of cavitation was
recorded in an unexpectedly high proportion (10%)
of patients, especially in the NSAID group (7/32).
Specifically, the only two patients with pneumococcal
pneumonia and cavitation had received NSAIDs. Lung
cavitation is distinctly uncommon in immunocompe-
tent adults with CAP22427 and has been identified as
an independent risk factor of treatment failure.202* The
longer duration of antimicrobial therapy administered
for pneumonia and the trend toward a longer ICU
and hospital length of stay in the NSAID group likely
reflect the more frequent occurrence of pulmonary-
related complications, as previously suggested.?2627

Despite their more complex initial presentation and
more invasive disease, the NSAID group had no more
systemic inflammatory response and organ dysfunc-
tion. These patients actually had a lower mean generic
score of severity (SAPS II) than the patients not tak-
ing NSAIDs (Table 1), which is likely related to the
between-group imbalance of age and comorbidities.
Nevertheless, the SOFA score, which only reflects
sepsis-related organ dysfunctions, also tended to be
lower in NSAID recipients, suggesting a role of NSAIDs
for limiting the systemic inflammatory response and
associated organ dysfunctions, as previously reported
in experimental studies.!

Resident alveolar macrophages and circulating
polymorphonuclear neutrophils constitute the first-
line defense of the lung against invading pathogens
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through phagocytosis and intracellular killing, thus
avoiding their systemic dissemination and the devel-
opment of multiorgan failure.?® Arachidonic acid
derivatives, including prostaglandins, thromboxanes
leukotrienes, and platelet-activating factor, play a criti-
cal role in the pulmonary inflammatory response.®
NSAIDs interfere with the response mediated by the
prostaglandin and leukotriene pathways, but their
overall effects on the course of infection remain
controversial. In experimental in vivo studies, NSAIDs
administered before or during a bacterial or chemical
pulmonary challenge both reduced neutrophil migra-
tion and recruitment to the lung and decreased lung
bacterial clearance, with controversial results regard-
ing mortality.®!2 On the other hand, there are con-
flicting data of NSAID effects on phagocytosis and
bacterial killing of monocytes and macrophages, which
were found to be either enhanced or decreased
in experimental models of pneumonia.?'%? Indeed,
the balance between the leukotriene or prostaglandin
pathways during acute inflammation and infection in
humans is not well understood, and cyclooxygenase
inhibitors may result either in enhanced or in decreased
bacterial host response.

Similar to our observations, it has been suggested
that NSAID use during the initial stage of skin and
soft tissue infection—notably in the absence of
concomitant antibiotics—may be hazardous.®® Thus,
NSAID use might impede the timely recognition and
delay the diagnosis and treatment of streptococcal
necrotizing fasciitis, although an impact on outcome
was not apparent.!6

Despite our study being prospective, it has impor-
tant limitations. The most obvious one is related to its
observational, uncontrolled design. Our series included
a diverse group of patients, and its design resulted in
differing demographic characteristics of our two study
groups. Additionally, because this study involved a
single center, its generalizability is unknown; a larger,
multicenter study is necessary to confirm our results.
In addition, the frequency of the administration of
(or self-medication with) NSAIDs in patients with
LRTTI is unknown. Studies from Europe suggest that
NSAIDs are widely used, particularly in the younger
age groups.®s It is also possible that their effects may
vary according to the duration of therapy and specific
drug used. Finally, we did not record the exact reason
of NSAID use. The potential impact of these variables
should be best explored within the context of a pro-
spective study.

Altogether, our results suggest that NSAID use
during the early phase of CAP resulted in a more sub-
acute initial presentation characterized by a delayed
hospital referral, a local noncontainment of the infec-
tious process, and a complicated course but no more
or possibly less systemic inflammatory response. Our

www.chestpubs.org

findings provide another piece of evidence that NSAIDs
might alter the course of infection and result in more-
invasive disease and complications, potentially lead-
ing to increased hospital and ICU admission rates
and a protracted hospital course, especially in patients
not receiving antibiotics.
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