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Rationale: Some studies highlight the association of better clinical
responses with adherence to guidelines for empiric treatment of
community-acquired pneumonia (CAP), but little is known about
factors that influence this adherence. Objectives: Our objectives were
to identify factors influencing adherence to the guidelines for em-
piric treatment of CAP, and to evaluate the impact of adherence
on outcome. Methods: We studied 1,288 patients with CAP admitted
to 13 Spanish hospitals. Collected variables included the patients’
clinical and demographic data, initial severity of the disease, antibi-
otic treatment, and specialty and training status of the prescribing
physician. Measurements and Main Results: Adherence to guidelines
was high (79.7%), with significant differences between hospitals
(range, 47-97%) and physicians (pneumologists, 81%; pneumology
residents, 84%; nonpneumology residents, 82%; other specialists,
67%). The independent factors related to higher adherence were
hospital, physician characteristics, and initial high-risk class of Fine,
whereas admission to intensive care unit decreased adherence.
Seventy-four patients died (6.1%), and treatment failure was found
in 175 patients (14.2%). After adjusting for Fine risk class, adherence
to the guidelines was found protective for mortality (odds ratio
[OR], 0.55; 95% confidence interval [Cl], 0.3-0.9) and for treatment
failure (OR, 0.65; 95% Cl, 0.5-0.9). Treatment prescribed by pneu-
mologists and residents was associated with lower treatment failure
(OR, 0.6; 95% Cl, 0.4-0.9). Conclusions: Adherence to guidelines
mainly depends on the hospital and the specialty and training status
of prescribing physicians. Nonadherence was higher in nonpneu-
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mology specialists, and is an independent risk factor for treatment
failure and mortality.
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Community-acquired pneumonia (CAP) has an incidence of 3
to 5 cases per 1,000 persons, and a mortality of 5 to 15% in
hospitalized patients (1). Initial antibiotic treatment is key for the
resolution of infection and for prognosis, with higher mortality if
the treatment is inappropriate. The difficulty in selecting the
appropriate antibiotics arises because CAP can be caused by
multiple organisms, which cannot be identified on clinical and
radiographic findings, and the conventional microbiological
methods have limited sensitivity and specificity (2).

It has been shown that the shorter the time between diagnosis
and initiation of treatment, the better the impact on prognosis
(3, 4), and this is more effective than to be adequate to results
from microbiological tests if this delays treatment (5, 6). Thus,
usually the antibiotic treatment is chosen empirically at the time
of diagnosis. Evidence-based guidelines have been developed
by scientific societies to assist physicians in the selection of anti-
biotics (7-9) and to reduce variability in clinical care (10).

Some studies have shown that adherence to guidelines results
in reduced need for hospitalization, shorter stays, and lower
mortality. Nevertheless, adherence is variable among clinicians
(11) and may be due to individual disposition (12, 13). Halm
and coworkers (14) identified factors associated with nonadher-
ence to guidelines in the decision of hospitalizing patients with
CAP, but there is little information regarding factors that influ-
ence adherence to guidelines for the selection of treatment of
CAP (13).

The differences in adherence to guidelines between specialists
in pneumology and other physicians have not been studied
enough, and it is not known if adherence is also influenced
by patient characteristics such as comorbid condition or initial
severity. This is an important issue because some processes of
care for CAP, with an impact on outcome, could be improved
(15-17), and the choice of antibiotic treatment is one of the
processes associated with differences in the outcome of hospital-
ized CAP (18-20). Efforts should be directed to identify factors
that influence the adherence to guidelines to prepare strategies
to improve it.

The primary objective of this study was to evaluate adherence
to the Spanish guidelines for the empiric antibiotic treatment of
CAP, and to identify factors related to compliance with these
guidelines. This study analyzed factors associated with the
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characteristics of the patients, the initial severity of the infection,
and the specialty and training status of the prescribing physician.
Furthermore, we aimed to study the impact of adherence on
treatment failure and mortality. A part of this work has been
published as an abstract (21).

METHODS

Design and Study Population

Between October 2000 and April 2001, a multicenter observational
prospective study was carried out in 15 Spanish hospitals (22). All
hospitals are part of the Spanish National Health System and have a
pneumology service. The study cohort comprised nonimmunosupressed
adult patients hospitalized because of CAP. (Additional details are
provided in the online supplement.)

The attending physician prescribed the initial empiric antibiotic
therapy. Compliance with the latest consensus Spanish guidelines from
the Sociedad Espandla de Quimioterapia-Sociedad Espandla de Neu-
mologia y Cirugia Toracica (SEQ-SEPAR) (23) was evaluated. Data
on the prescribing physician were collected and categorized as follows:
pneumologist (4 years’ training), other internal medicine specialist,
resident in pneumology (undergoing training), or resident in another
specialty. Initial empiric treatment was considered to adhere to guide-
lines when antibiotics were prescribed as follows: in hospitalized pa-
tients with CAP, either third-generation cephalosporin (cefotaxime or
ceftriaxone), or amoxycillin-clavulanate combined or not combined
with a macrolide, or fluoroquinolone (third or fourth generation) in
monotherapy; in patients admitted to the intensive care unit (ICU),
third- or fourth-generation cephalosporin combined with intravenous
macrolide or with intravenous fluoroquinolone (levofloxacin; see Table
E1l in the online supplement). All other antibiotic regimens were consid-
ered as being nonadherent to guidelines. Outcome variables were treat-
ment failure (22) and mortality. (Additional details are available in the
online supplement.)

Data Collection

Demographic and clinical characteristics and analytic data have been
described elsewhere (22). For the present study, data for age, sex, prior
antibiotic treatment, adherence to guidelines, comorbidity, signs of
initial severity, and pneumonia severity index (PSI) or the risk class of
Fine and colleagues (24) were analyzed.

Statistical Study

Univariate analysis. Statistical analyses were performed using the SAS
8.2 software program (SAS, Inc., Cary, NC). Qualitative variables were
compared using the x? test. Differences in quantitative variables were
assessed with analysis of variance or with a Kruskal-Wallis test when
appropriate. Values of p < 0.05 were considered significant. Variables
dichotomized for univariate analysis were tachycardia (= 100 beats/
minute), tachypnea (= 30 breaths/minute), hypotension (systolic blood
pressure < 90), and hypoxemia (Pao, < 60 mm Hg).

Multivariate analysis. A logistic regression analysis to predict adher-
ence to guidelines was performed using as independent variables those
found significant in univariate analyses (unemployed status, previous
antibiotic treatment, confusion, hypotension, admission to ICU, PSI,
hospital, and prescribing physician). The PSI was dichotomized as risk
class I or greater than I, based on the found overall adherence (70.5%
for risk class I and 77-82% for the rest). Four dummy variables for
each prescribing physician were introduced into the model so as to
analyze the independent effect of each physician category. Interactions
between hospital, physicians, comorbid conditions, and PSI were
assessed.

Two logistic regression analyses were performed to assess the impact
of adherence and prescribing physician on mortality and treatment
failure. The independent variables were as follows: adherence, prescrib-
ing physician, and PSI dichotomized as low (Fine risk classes I-11I) and
high (risk classes IV-V).

The logistic regression analyses were performed with a likelihood
ratio-based stepwise method. Variables that reached a p value of 0.05
or less were considered significant and their odds ratios (OR) with 95%
confidence intervals (CI) were calculated. The Hosmer and Lemeshow

(25) goodness-of-fit test was used to evaluate the adequacy of the
models. The areas under the receiver operating characteristic curves
were also calculated.

RESULTS

The original study comprised 1,424 patients from 15 Spanish
hospitals. Data on the prescribing physician were available for
1,228 patients (additional details provided in the online supple-
ment) who were included in the study. Eighty-six (7%) were
admitted to ICU, 74 died (6.1%), and 175 had treatment failure
(14.2%). The main demographic characteristics, comorbidities,
and PSI scores have been published elsewhere (22).

The initial empiric therapy prescribed on admission was ad-
herent to the SEQ-SEPAR guidelines in 979 patients (79.7%);
of those, adherence was 80% in patients hospitalized in the ward
(921/1,142), and 67.4% in those admitted to ICU (58/86; p <
0.05). (Additional details on antibiotic regimes are provided
in the online supplement). Adherence to guidelines differed
between hospitals, with a range of 47 to 97% (see Table E2).

The initial treatment was prescribed as follows: 786 patients
(64%) were treated by residents (239 [19%] by a resident in
pneumology and 547 [45%] by a resident in other specialties),
244 (20%) by a trained specialist in pneumology, and 198 (16%)
by other specialists in internal medicine. In patients hospitalized
in ward, adherence to the guidelines with respect to physician
was as follows: pneumologists, 187 of 230 patients (81% ); pneu-
mology residents, 196 of 231 patients (85%); residents of other
specialties, 427 of 524 patients (82%); and other specialists, 111
of 157 patients (71%) adhered to the guidelines (p < 0.05). In
patients admitted to ICU, patient adherence was as follows:
pneumologists, 10 of 14 patients (71%); pneumology residents,
5 of 8 patients (63%); residents of other specialties, 21 of 23
patients (91%); and other specialists, 22 of 41 patients (54%)
adhered to the guidelines (p < 0.05).

Table 1 shows the adherence to guidelines in the whole group
stratified according to the characteristics and comorbidities of
the patients. We did not find significant differences with regard
to age, sex, or tobacco and alcohol intake. Adherence was lower
in patients who were unemployed, with confusion, and with
hypotension. Table 2 shows the results of adherence stratified by
characteristics of the patients as well as the prescribing physician.
The presence of comorbidity decreased adherence to guidelines
when the treatment was prescribed by a nonpneumology special-
ist. Adherence with respect to initial severity also showed dif-
ferences between prescribing physicians: the pneumology
specialists and residents had increased adherence to the guide-
lines in patients with severe CAP (risk class V), whereas in
the nonpneumology specialists, this was significantly (p < 0.05)
decreased.

Multivariate adherence predictors. A stepwise regression logis-
tic analysis of 1,134 patients was performed to predict adherence.
The independent variables included were unemployed status,
previous antibiotic treatment, confusion, hypotension (systolic
blood pressure < 90), admission to ICU, Fine risk class, hospital,
and prescribing physician. Interactions between hospital, physi-
cians, comorbid conditions, and initial severity were assessed
and not found. The x? goodness-of-fit analysis demonstrated the
adequacy of the model (p = 0.2). The independent factors related
to higher adherence were hospital, physician characteristics, and
initial Fine high-risk class, whereas admission to the ICU de-
creased adherence (Table 3).

Adherence and Outcome: Treatment Failure and Mortality

Univariate statistical analyses. Seventy-four patients died (6.1%),
and treatment failure was found in 175 patients (14.2%). The
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TABLE 1. ADHERENCE TO GUIDELINES, ACCORDING TO RISK FACTORS AND COMORBIDITY

Risk Factor Present, Adherence/Total (%)

759

Yes No OR p

Host factors

Unemployed 21/36 (58.3) 958/1,192 (80.4) 0.3 (0.2-0.7) 0.001

PabT 300/363 (82.6) 677/863 (78.5) 1.3 (1-2) 0.095
Comorbidity

COPD 287/354 (81.0) 666/846 (78.7) 1.1 (0.8-1.6) 0.402

Asthma 66/89 (74.2) 893/1,115 (80.1) 0.7 (0.4-1.1) 0.181

Cardiac 298/359 (83.0) 676/861 (78.5) 1.4 (1-2) 0.07

CNS 140/186 (75.3) 836/1,039 (80.5) 0.7 (0.5-1.1) 0.105

Diabetes 161/209 (77.0) 816/1,014 (80.5) 0.8 (0.5-1.1) 0.26

Renal 87/114 (76.3) 894/1,108 (80.7) 0.7 (0.5-1.4) 0.3
Related symptoms

Confusion 94/134 (70.2) 879/1,088 (80.8) 0.6 (0.4-0.8) 0.004

Tachypnea =30 218/281 (77.6) 761/947 (80.4) 0.8 (0.6-1.1) 0.309

BPs < 90 18/35 (51.4) 962/1,193 (80.6) 0.3 (0.1-0.5) 0.001

Definition of abbreviations: BPs = systolic blood pressure; CNS = central nervous system; COPD = chronic obstructive pulmonary

disease; OR = odds ratio; PabT = previous antibiotic treatment.

overall treatment failure (19.7 vs. 13%) and mortality (8.9 vs.
5.4%) were significantly greater in the group of patients treated
with schedules nonadherent to the guidelines (Table 4). Adher-
ence reduced treatment failure (unadjusted OR, 0.66; 95% CI,
0.43-0.87) and mortality (OR, 0.58; 95% CI, 0.35-0.97). For
patients admitted to the ward, treatment failure in the adherent
group was 10.9 versus 13.1% in the nonadherent group (p =
0.36), and mortality was 3.9 versus 6.4%, respectively (p = 0.09).
In ICU patients who received adherent treatment, treatment
failure was 44.8 versus 71.4% (p = 0.02), and mortality was 29.3
versus 29.6%, respectively (p = 0.6; see Table E3 for patients
stratified by ICU and non-ICU).

Comparing the prescribing physicians, we found that patients
treated by nonpneumology specialists with schemes not adherent
to the guidelines showed a greater percentage of treatment failure
and death (albeit the latter did not reach statistical significance).

Multivariate analysis. After adjustment for initial severity,
adherence to the guidelines (OR, 0.65; 95% CI, 0.5-0.9) and
treatment prescribed by the pneumologist or the residents were
protective against treatment failure, whereas only adherence was
protective against mortality (OR, 0.55; 95% CI, 0.3-0.9; Table
5). The x* goodness-of-fit analysis demonstrated the adequacy
of the model (p = 0.22).

DISCUSSION

The most relevant findings of our study are as follows: (/) adher-
ence to guidelines greatly differs between hospitals and is signifi-
cantly lower in nonpneumology specialists, (2) patients with
confusion and hypotension are treated more often with regimens
that do not comply with guidelines, (3) nonpneumology specialists
have a lower adherence to the guidelines when treating patients

TABLE 2. ADHERENCE TO GUIDELINES ACCORDING TO PATIENT AND PRESCRIBING

PHYSICIAN CHARACTERISTICS

Specialists Residents
Characteristics Non-Pneu (%) Pneu (%) Non-Pneu (%) Pneu (%)
Host factors
Unemployed 4/11 (36.7) 6/10 (60.0) 6/8 (75.0) 5/7 (71.4)
PabT 34/45 (75.6) 71/86 (82.6) 142/161 (88.2) 53/71 (74.7)
Comorbidity
COPD 46/66 (69.7) 63/72 (87.5) 118/149 (79.2) 60/67 (89.5)
Asthma 10/17 (58.8) 19/21 (90.5) 24/33 (72.7) 13/18 (72.2)
Cardiac 44/65 (67.7) 53/59 (89.8) 138/166 (83.1) 63/69 (91.3)
CNS 14/27 (51.9) 21/23 (91.3) 76/101 (75.6) 29/35 (82.9)
Diabetes 20/34 (58.8) 33/36 (91.7) 82/107 (76.6) 26/32 (81.2)
Renal 19/33 (57.6) 9/10 (90) 44/55 (80) 15/16 (93.7)
Related symptoms
Confusion* 15/37 (40.5) 16/18 (88.9) 47159 (79.7) 16/20 (80.0)
Tachypnea = 30 38/60 (63.3) 37/46 (80.4) 100/117 (85.5) 43/58 (74.1)
BPs < 90* 3/7 (42.9) 5/5 (100.0) 7/17 (41.2) 3/6 (50.0)
Fine risk class*
| 17/21 (85) 24/36 (66.6) 30/41 (73.2) 15/24 (62.5)

I 21/29 (72.6)
I 28/43 (65.1)
\Y 43/63 (68.2)
v 24/42 (57.1)

41/54 (75.9)
59/65 (90.7)
61/75 (81.3)
13/14 (92.8)

87/103 (84.4)
121/154 (78.5)
140/168 (83.3)

55/65 (84.6)

48/55 (87.3)
55/61 (90.1)
68/81 (77.2)
15/18 (83.3)

Definition of abbreviations: BPs = systolic blood pressure; CNS = central nervous system; COPD = chronic obstructive pulmonary
disease; PabT = previous antibiotic treatment; Pneu = pneumologist.

*p < 0.05.



760 AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 172 2005

TABLE 3. PREDICTORS OF ADHERENCE TO GUIDELINES:
MULTIVARIATE ANALYSIS

Independent Variables OR (95% CI)

0.02 (0.003-0.07)
0.026 (0.004-0.094)
0.04 (0.007-0.162)
0.058 (0.009-0.22)
0.092 (0.014-0.359)
0.154 (0.24-0.574)
0.215 (0.033-0.789)
0.224 (0.024-2.092)
0.327 (0.046-1.514)
0.341 (0.048-1.602)
0.347 (0.043-2.234)
0.530 (0.078-2.226)
0.43 (0.24-0.78)
5.24 (2.74-10.21)
3.72 (2.04-6.87)
1.41 (0.86-2.28)
2.35 (1.37-3.97)

Hospital 10 vs. 13

Hospital 6 vs. 13

Hospital 2 vs. 13

Hospital 7 vs. 13

Hospital 4 vs. 13

Hospital 9 vs. 13

Hospital 3 vs. 13

Hospital 12 vs. 13

Hospital 1 vs. 13

Hospital 5 vs. 13

Hospital 11 vs. 13

Hospital 8 vs. 13

Admission to ICU
Pneumologist vs. others
Pneumology resident vs. others
Nonpneumology resident vs. others
Fine classification: [I-V vs. |

Definition of abbreviations: Cl = confidence interval; ICU = intensive care unit;
OR = odds ratio.

Area under receiver operating characteristic curve: 0.8. OR between two hospi-
tals is calculated as follows: for example, OR Hospital 10 vs. Hospital 6 = OR
Hospital 10 vs. 13 X 1/OR Hospital 6 vs. 13: 0.02 X 1/0.026 = 0.769.

with severe CAP and greater risk for treatment failure, and (4)
adherence to the guidelines is an independent protective factor
for treatment failure and death.

In our study, 84 % of the patients received the initial treatment
from a pneumologist or a resident, with a high global adherence
to guidelines, although with great differences among hospitals.
We have confirmed the large variability in compliance with
guidelines between hospitals even in the same country (26).
Differences between hospitals prove the heterogeneity in treat-
ing CAP and possibly are due to different reasons, such as local
epidemiologic peculiarities and, mainly, a shared collective atti-
tude. In the three hospitals where the adherence of pneumolo-
gists/pneumology residents was the lowest (Hospitals 6, 9, and
12), the global adherence was also low. This might reflect the

TABLE 4. TREATMENT FAILURE AND OVERALL MORTALITY
ACCORDING TO ADHERENCE AND PRESCRIBING PHYSICIAN

Treatment Failure Mortality

Prescribing
Physician n % p n % P

Pneumology resident

Adherent 16/201 8.0 0.04 8/200 40 0.29
Nonadherent 7/38 18.4 3/38 7.9

Nonpneumology
resident

Adherent 57/445 128 0.40 25/436 57 0.23
Nonadherent 16/100 16 9/99 9.1

Pneumologist

Adherent 29/195 154 0.98 9/196 46 0.55
Nonadherent 7/46 15.2 3/45 6.6

Other specialists

Adherent 24/133 18 0.07 10/128 7.8 043
Nonadherent 19/65 29.2 7/63 1.1

Total*

Adherent 126/974 129 0.03 52/960 5.4 0.008
Nonadherent 49/249  19.7 22/245 8.9

* Adherence reduces treatment failure (odds ratio, 0.66; 95% confidence inter-
val, 0.43-0.87) and mortality (odds ratio, 0.58; 95% confidence interval, 0.35-
0.97).

effect of nonadherence of pneumologists on the behavior of
others physicians. In general, our findings reveal that trained
and trainee pneumologists showed a high degree and similar
pattern of compliance.

This higher grade of adherence by the pneumologists is proba-
bly due to the better access these clinicians have to recommended
guidelines, the rapid dissemination of current guidelines, and
the capacity for prompt decision by the specialist. Clinicians
in the course of their training are also very receptive to the
information made available by the scientific societies, and sensi-
tive to the opinions of the experts (14). Clinicians in nonrelated
fields use treatment schemes that often do not adhere to the
specialist guidelines and, as such, our findings sound the alert
regarding lack of adherence when the treatment is provided by
clinicians who are not specialists in the patient’s specific condi-
tion (27).

In some countries, many patients with CAP are treated by
general practitioners or other specialists, so there is a need to
disseminate and implement guidelines among those physicians.
Switzer and colleagues (28) found different and low levels of
awareness of guidelines between generalists and even pneumolo-
gists. They found that a positive attitude toward guidelines corre-
lated with a higher awareness and adherence more than specialty
itself did. Other reasons for nonadherence could include the
difficulty in the application of the guidelines in some individual
patients.

When analyzing patient characteristics associated with adher-
ence to the guidelines, we found a pattern of behavior, which was
similar between the residents and pneumologists, with respect to
patient comorbidity and signs of severity of CAP. The presence
of concomitant diseases almost doubled the lack of adherence
in other specialists, especially in patients with diabetes, or central
nervous system and renal disorders, without an evident explana-
tion. These data are important because comorbidity is frequent
among hospitalized patients with CAP (29), and is the cause of
poor prognosis (30, 31).

Compliance with guidelines was lower in the two extremes
of severity of CAP: in the most severe—that is, those admitted
to ICU—and in the least severe cases (Fine risk class I). Further-
more, the behavior of physicians was opposite in pneumologists
and other specialists in these circumstances: although in severe
CAP (Fine risk class V), adherence was higher for pneumology
specialists and residents and lower for nonpneumology special-
ists, the opposite happened in risk class I. This is of considerable
note because the former are at very high risk of death, and
mortality increases if the prescribed treatment does not adhere
to the guidelines. Signs of severity of CAP, such as hypotension
and confusion, were associated with lower adherence, especially
in nonpneumology specialists. These signs of severity are widely
known by pneumologists, and well documented on the severity
scales that are commonly used in the management of CAP
(24, 32). Our results highlight an area warranting improvement
in the management of CAP (33). In countries where patients
are treated by nonpneumology specialists, it would be important
to confirm our findings to increase the awareness of signs of
severity of CAP.

The initial antibiotic treatment is among the processes and
outcome measures used to assess the quality of hospital care
(34, 35). Several studies have found lower mortality when the
antibiotic treatment adheres to guidelines (19, 36-38). Our re-
sults confirm the independent protective effect of adherence to
guidelines on mortality and treatment failure. In a prior publica-
tion, we found that treatment failure was lower when treatment
was adherent, and it was independently associated with fluorqui-
nolone, but the independent effect of the prescribing physician
was not analyzed (22). In addition to adherence, when the treat-
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TABLE 5. PREDICTORS OF TREATMENT FAILURE AND MORTALITY: RESULTS OF REGRESSION

LOGISTIC ANALYSES

Treatment Failure Mortality
Independent Variables OR (95% CI) p OR (95% CI) P
Adherence 0.65 (0.5-0.9) < 0.05 0.55 (0.3-0.9) <0.03
Residents and pneumologists vs. others 0.6 (0.4-0.9) < 0.05
Fine IV-V vs. |-l 10.8 (5.3-21.8) < 0.001

Definition of abbreviations: Cl = confidence interval; OR = odds ratio.
Area under receiver operating characteristic curve for treatment failure and death: 0.6 and 0.77, respectively.

ment was prescribed by the pneumologist or residents, the treat-
ment failure was lower. Marrie and coworkers (39) found that
clinicians who treat a higher volume of patients with pneumonia
achieve better outcomes, which could explain our findings.

The independent effect of adherence on mortality was dem-
onstrated after adjusting by Fine risk class. However, because
our study was observational and nonrandomized, possible limita-
tions are that factors not assessed by the Fine risk class, or
confounding variables that were not measured, could have influ-
enced the outcome. These could include differences in the char-
acteristics of the hospitals, differences in the management of
CAP between hospitals (39), or factors arising during hospitaliza-
tion. Another limitation is that we don’t have a code for the
actual medical provider and therefore we cannot perform clus-
tered or hierarchic analyses.

In summary, we found that adherence to guidelines for the
empiric treatment of CAP differs considerably between hospitals
and prescribing physicians. The pattern of adherence in the resi-
dents was similar to that in pneumologists, in relation to comor-
bidity and severity of CAP. Adherence to guidelines was an
independent protective factor for treatment failure and mortal-
ity. Our findings identify factors associated with nonadherence,
and highlight inefficiencies and heterogeneity in clinical practice.
Strategies for achieving better adherence need to be imple-
mented to improve our medical practice.
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