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INTRODUCTION

The purpose of this study was to investigate the clinical aspects of patients satisfying the
Infectious Disease Society of America/American Thoracic Society (IDSAJATS) minor severity
criteria, focusing on their treatment response to empirical antibiotics. In total, 381
community-acquired pneumonia (CAP) patients who did not require mechanical ventilation
or vasopressors at admission were enrolled, and 50 (13.1%) satisfied the minor severity
criteria (i.e., minor severe CAP [minor-SCAP]). The rates of new complication events and
clinical treatment failure were significantly higher in the minor-SCAP group than in the
control group (30.0% vs 2.1%, P < 0.001, and 42.0% vs 10.6%, P < 0.001, respectively),
and the time to reach clinical stability was longer in the minor-SCAP group (8 days vs

3 days, P< 0.001). In a multivariate model, minor severity criteria (> 3) were significantly
associated with treatment failure (odds ratio, 2.838; 95% confidence interval, 1.216 to
6.626), and for predicting treatment failure the value of the area under the receiver
operating characteristic curve for minor criteria was 0.731, similar to other established
scoring methods. The IDSA/ATS minor severity criteria can predict delayed treatment
response and clinical treatment failure.
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To date, there have been several studies on the utility of mi-
nor criteria for predicting hospital outcomes. Phua et al. (6) dem-

Severe community-acquired pneumonia (SCAP) is associated
with a high mortality rate of about 30%, and treatment failure
significantly increases the risk of complications, length of hos-
pital stay, and death (1-3). In 2007, the Infectious Disease Soci-
ety of America/American Thoracic Society (IDSA/ATS) adopted
anew definition of SCAP, with the inclusion of a new set of mi-
nor criteria based on data of individual risks (4). Although it is
clear that patients satisfying one of two major criteria usually
present with severe illness and need intensive care unit (ICU)
treatment, the clinical usefulness of minor criteria is not well
known. Liapikou et al. (5) concluded that in the absence of ma-
jor criteria, the value of the IDSA/ATS minor criteria is uncertain.
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onstrated that IDSA/ATS minor criteria were more effective for
predicting hospital mortality than other established scores, and
Chalmers et al. (7) showed that the minor criteria were equally
predictive as other methods for adverse events, such as the need
for mechanical ventilation/vasopressors, ICU admission, and
30-day mortality. However, it is still unclear which clinical char-
acteristics are associated with patients that satisfy only the IDSA/
ATS minor criteria. We hypothesized that CAP patients without
mechanical ventilation or vasopressors, regardless of their hos-
pital site of care (i.e., general ward or ICU), would present with
different clinical aspects, depending on whether or not they
satisfy the IDSA/ATS minor criteria.
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Therefore, in the present study, we investigated the clinical
characteristics of SCAP patients who satisfied the IDSA/ATS
minor criteria (i.e., minor severe CAP [minor-SCAP]), focusing
on their treatment response to empirical antibiotics.

MATERIALS AND METHODS

Study population

Anonymous data from electronic medical records were reviewed.
We initially enrolled all adult patients (age > 18 yr) admitted for
CAP to Hallym University Sacred Heart Hospital between March
2007 and February 2009. CAP was defined as new pulmonary
infiltrates on chest radiographs and symptoms and signs of low-
er respiratory tract infection (5). Exclusion criteria included im-
munosuppression (HIV infection, chemotherapy within the
previous 6 months, hematologic malignancy), mycobacterial
infection, discharge against medical advice, and transfer from
or to other hospitals (8). We also excluded patients satisfying
the IDSA/ATS major criteria; the major criteria were met when
patients received mechanical ventilation or vasopressors.

Definitions

According to the 2007 IDSA/ATS guidelines, cases that met at
least three of the nine minor severity criteria (i.e., respiratory
rate > 30 breaths/min, ratio of partial pressure of arterial oxy-
gen to the fraction of inspired oxygen [PaO./FiO,] < 250, multi-
lobar infiltrates, confusion and/or disorientation, blood urea
nitrogen [BUN] > 20 mg/dL, white blood cells [WBC] < 4,000
cells/pL, platelets < 100,000 cells/uL, core temperature < 36°C,
and systolic blood pressure [BP] < 90 mmHg requiring aggres-
sive fluid resuscitation) at hospital admission were defined as
minor-SCAP. Pneumonia patients who did not meet the minor
criteria were defined as the control group.

Clinical stability was defined as in Siegel (9); that is, when all of
the following parameters were met: body temperature < 37.2°C,
heartrate < 100 beats/min, respiratory rate < 24/min, and sat-
uration level of oxygen in hemoglobin (Sa0.) >90% or PaO.

> 60 mmHg (with no exogenous oxygen supply). Treatment
failure was defined as clinical deterioration, as in Menendez et
al. (10), when at least one of the following existed: hemodynam-
ic instability with the need for aggressive fluid resuscitation (i.e.,

> 40 mL/kg colloid or crystalloids) and vasopressors or invasive
procedures, respiratory failure (SaO < 90% or PaO. < 60 mmHg
with FiO. = 0.21) or need for mechanical ventilation, or radio-
logic progression or new infection. Complications were classi-
fied as cardiac, renal, or respiratory failure (need of noninvasive
ventilation or invasive mechanical ventilation) or shock.

Data collection and analysis
We collected data on demographics, co-morbid illnesses, clini-
cal symptoms, laboratory findings, and severity of illness scores,
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such as CURB-65 (confusion, BUN > 20 mg/dL, respiratory rate
> 30/min, systolic BP < 90 mmHg or diastolic BP < 60 mmHg,
and age > 65) and pneumonia severity index (PSI) scores at hos-
pital admission of all enrolled patients (11, 12). We also investi-
gated the time to reach clinical stability and the rates of new com-
plication events, clinical failure of empirical antibiotic treatment,
and in-hospital mortality. We sought to identify independent
factors for treatment failure by multivariate analysis and evalu-
ated the performance of the IDSA/ATS minor criteria for predict-
ing treatment failure, compared to CURB-65 and PSI scores, in
CAP patients without mechanical ventilation or vasopressors.

Statistical analysis

To compare the results between groups, a one-way analysis of
variance (ANOVA), Kruskal-Wallis test, or Student’s t-test was
used for continuous data, while the chi-square or Fisher’s exact
test was used for categorical data. Multivariate logistic regres-
sion analysis was performed using covariates associated with
treatment failure (P < 0.05) in univariate analyses to examine
the association between the minor criteria and treatment failure.
A backward stepwise analysis (based on the likelihood ratio),
with values of 0.05 to enter and 0.10 to stay in the model, was
used. Receiver operating characteristic (ROC) curves for the
IDSA/ATS minor criteria, PSI, and CURB-65 scores were also
performed and compared. Finally, a Kaplan-Meier survival curve
with a log rank test was performed to estimate and compare the
time to reach clinical stability among the minor-SCAP and con-
trol groups. All reported P values were two-sided and P < 0.05
was considered statistically significant. Statistical analyses were
conducted using SAS statistical software, EG version (SAS Insti-
tute Inc., Cary, NC, USA).

Ethics statement
The study protocol was approved by the institutional review

Patients with suspected

pneumonia

(n = 467)
Included patients

N
(n = 425)

Excluded patients (n = 42)

Pulmonary tuberculosis (n = 9)

NTM lung disease (n = 1)

Chemotherapy (n = 12)

Interstitial lung disease (n = 2)

Diffuse alveolar hemorrhage (n = 1)
Immunocompromised patients (n = 2)
Discharge against medical advice (n = 4)
Transfer from or to other hospitals (n = 11)

Severe CAP by major <
criteria (n = 44)

Non-severe CAP (n = 331)
Severe CAP by minor criteria (n = 50)

Fig. 1. Flowchart of the patient population. CAP, community-acquired pneumonia;
ICU, intensive care unit; NTM, nontuberculous mycobacteria.
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board (IRB) of Hallym University Sacred Heart Hospital (IRB
No. 2012 1016). Informed consent was waived by the IRB be-
cause of the retrospective nature of this study.

RESULTS

Patient characteristics

Of the 467 total patients diagnosed as having CAP, 425 were ini-
tially eligible for enrollment into our study. Among them, 44 pa-
tients with SCAP based on major criteria were excluded, and 381
patients who did not receive mechanical ventilation or vasopres-
sors were enrolled (Fig. 1). The mean patient age was 61.2 + 19.3
yr, and 55.1% of patients were male. Of the 381 patients, 13.1%

Table 1. Comparisons of clinical characteristics among the study population

(n = 50) satisfied the minor criteria of SCAP.

Diabetes and chronic obstructive pulmonary disease were
the most common co-morbid illnesses (Table 1). Among the
causal organisms, Streptococcus pneumoniae was the most fre-
quent (20.5%, 78/381), and other organisms were identified in
67 patients (Mycoplasma pneumoniae, 37; Pseudomonas aeru-
ginosa, 11; Klebsiella pneumoniae, 6; Staphylococcus aureus, 3;
Moraxella catarrhalis, 1; Legionella spp., 1; Hemophilus influen-
zae, 2; Streptococcus viridians, 2; other organisms, 4). In terms
of antibiotic treatment, adherence to the IDSA/ATS guidelines
was achieved in 370 (97.1%) patients, and 38 (10.0%) were ad-
mitted to the ICU. Disease severity scores (CURB-65 and PSI
scores) for all enrolled patients are included in Table 2.

Variables Total (n = 381) Control group (n = 331) Minor-SCAP group (n = 50) P value
Demographics
Age (yr) 61.2 £ 19.3 59.4 £ 19.2 731+ 154 < 0.001
Sex, male (%) 210 (55.1%) 176 (53.2%) 34 (68.0%) 0.049
Smoking history 128 (33.6%) 107 (32.3%) 21 (42.0%) 0177
Alcohol history 94 (24.7%) 81 (24.5%) 3(26.0%) 0.815
Co-morbidities
Diabetes 68 (17.8%) 58 (17.5%) 10 (20.0%) 0.670
Heart disease 30 (7.9%) 9 (5.7%) 11 (22.0%) < 0.001
Chronic kidney disease 6 (4.2%) 2 (3.6%) 4 (8.0%) 0.144
COPD 59 (15.5%) 43 (13.0%) 16 (32.7%) < 0.001
Asthma 43 (11.3%) 37 (11.2%) 6 (12.0%) 0.864
Liver disease 5 (3.9%) 1(3.3%) 4 (8.0%) 0.119
Cerebrovascular disease 23 (6.0%) 6 (4.8%) 7 (14.0%) 0.020
Neoplasm 23 (6.0%) 8 (5.4%) 5(10.0%) 0.205
Clinical symptoms and signs
Cough 320 (84.0%) 281 (84.9%) 39 (78.0%) 0.215
Sputum 282 (74.1%) 248 (75.2%) 34 (68.0%) 0.281
Dyspnea 151 (39.6%) 110 (33.2%) 41 (82.0%) < 0.001
Fever 251 (65.9%) 224 (67.7%) 27 (54.0%) 0.057
Chillness 130 (34.1%) 115 (34.8%) 15 (30.0%) 0.501
Mental change 10 (2.6%) 5 (1.5%) 5(10.0%) 0.005
Heart rate (bests/min) 96.1 + 19.6 93.6 + 17.6 113.0 £ 238 < 0.001
Laboratory parameters
WBC (/uL) 11,700 (8,400-15,350) 11,600 (8,700-14,700) 12,250 (7,675-18,025) 0.382
Hematorcrit (%) 36.7 £ 5.5 36.9 £ 5.0 358+ 7.7 0.365
Platelet (/pL) 249K (194K-325.5K) 251.0K (197.0K-325.0K) 224.5K (147.8K-329.5K) 0.121
BUN (mg/dL) 14.6 (10.5-20.1) 13.4 (10.0-18.3) 21.3(15.1-28.1) < 0.001
Creatinine (mg/dL) 0.8 (0.7-1.0) 0.8 (0.7-0.9) 0.9 (0.7-1.3) < 0.001
pH 7.42 £ 0.06 7.43 £ 0.05 7.40 £ 0.09 0.007
Pa0, (mmHg) 68.5 £ 20.1 71.0 £ 19.6 59.5 + 18.0 < 0.001
[Na*] (mM/L) 138.7 £ 45 139.0 £ 4.2 136.7 £ 54 0.005
Glucose (mg/dL) 137.5 £ 59.2 135.5 £ 58.3 150.6 £ 63.5 0.094
Albumin (g/dL) 3.8+ 05 39+ 05 3.6 £ 0.4 0.002
C-reactive protein (mg/dL) 104.5 (59.9-180.3) 97.3 (57.0-169.3) 166.5 (93.2-270.3) < 0.001
Effusion on chest X-ray 77 (20.2%) 66 (19.9%) 11 (22.0%) 0.735
Etiologic diagnosis 0.169
Streptococcus pneumoniae 78 (20.5%) 64 (19.3%) 14 (28.0%)
Other pathogens 67 (17.6%) 56 (16.9%) 11 (22.0%)
Organisms not identified 236 (61.9%) 211 (63.7%) 25 (50.0%)
Severity of illness
CURB-65 1(0-2) 1(0-1) 2 (2-3) < 0.001
Pneumonia severity index 76.2 £ 36.3 68.8 + 30.6 125.3 £ 32.4 < 0.001
ICU admission 38 (10.0%) 12 (3.6) 26 (52.0%) < 0.001

BUN, blood urea nitrogen; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; SCAP, severe community-acquired pneumonia; WBC, white blood cell; CURB-
65 denotes confusion, blood urea nitrogen > 20 mg/dL, respiratory rate > 30/min, systolic blood pressure (BP) < 90 mmHg or diastolic BP < 60 mmHg, and age > 65 yr; Con-
trol group denotes patients with non-SCAP; Minor-SCAP denotes SCAP based on the IDSA/ATS minor criteria.
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Clinical characteristics at admission

Differences in the clinical characteristics at hospital admission
between the minor-SCAP and control groups are shown in Ta-
ble 1. Compared to the control group, males were more preva-
lent, the patients were older, and underlying diseases (heart dis-
ease, chronic obstructive pulmonary disease, and cerebrovas-
cular accidents) were more common in the minor-SCAP group.
In addition to several clinical symptoms (i.e., dyspnea and men-
tal changes), there were also significant differences in laborato-
ry parameters, such as renal function, pH, oxygenation, serum
sodium concentration ([Na']), albumin, and C-reactive protein.
With regard to etiologic organisms, there were no significant
differences between the two groups; however, disease severity
was greater and the ICU admission rate was higher in the mi-
nor-SCAP group.

Treatment response and hospital outcomes

Table 3 compares the frequency of new complication events
and treatment outcomes between the two groups. New compli-
cation events during the hospital stay, especially renal and re-
spiratory failures, were significantly more common in the mi-

Table 2. Pneumonia severity of the study population (n = 381)

Variables No. of patients

Pneumonia Severity Index
Class | 1(23.9%)
Class Il 4 (24.7%)
Class Il 75 (19.7%)
Class IV 5 (22.3%)
Class V 6 (9.4%)

CURB-65 score
0 155 (40.7%)
1 121 (31.8%)
2 79 (20.7%)
8 9 (5.0%)
4 7 (1.8%)
5 0 (0.0%)

CURB-65 denotes confusion, blood urea nitrogen > 20 mg/dL, respiratory rate > 30/
min, systolic blood pressure (BP) < 90 mmHg or diastolic BP < 60 mmHg, and age
>65yr.

Table 3. Comparisons of the treatment outcomes

; Control grou Minor-SCAP

Variables = 3931) P aroup (n = 50) P value
Complications during hospital stay*

Renal failure 3(0.9%) 3(6.0%) 0.032

Cardiac failure 0(0.0%) 1(2.0%) 0.131

Shock 3(0.9%) 10 (20.0%) < 0.001

Respiratory failure 4(1.2%) 12 (24.0%) < 0.001

At least one failure 7(2.1%) 15 (30.0%) < 0.001
Time to clinical stability (days) 3(1-5) 8 (6-10) < 0.001
Treatment failure 35 (10.6%) 21 (42.0%) < 0.001
In-hospital mortality 2 (0.6%) 0 (20.0%) < 0.001
30-day mortality 2 (0.6%) 9(18.0%)  <0.001

*Number of patients. ICU, intensive care unit; SCAP, severe community-acquired pneu-
monia; Control group denotes patients with non-SCAP; Minor-SCAP denotes SCAP
based on the IDSA/ATS minor criteria.
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nor-SCAP group than in the control group (P < 0.001). In addi-
tion, the time to clinical stability was longer (P < 0.001), and the
rates of both clinical failure of empirical antibiotic treatment
and in-hospital mortality were higher in the minor-SCAP group
(P < 0.001 and P < 0.001, respectively).

Association between the IDSA/ATS minor criteria and
treatment outcomes

We analyzed the association of clinical parameters, including
the IDSA/ATS minor criteria for SCAP, with the response to em-
pirical antibiotic treatment in patients without mechanical ven-
tilation or vasopressors (Table 4). In univariate analyses, 16 in-
dependent variables were significantly associated with treatment
failure, including age, dyspnea, fever, mental change, cerebro-
vascular accident, pleural effusion, heart rate, WBC, BUN, [Na']
(i.e., hyponatremia), glucose, albumin, PaO,, IDSA/ATS minor

Table 4. Univariate analyses of predictors for treatment failure to empirical antibiotics

Variables Treatment success  Treatment failure P value
(n=325) (n = 56)
Age (yr) 60.1 £19.6 67.9 £15.8 0.001
Sex (male:female) 174:151 36:20 0.135
Smoking 110 (33.8%) 18 (33.1%) 0.803
Alcohol 79 (24.3%) 5 (26.8%) 0.691
Diabetes 54 (16.6%) 4 (25.0%) 0.130
COPD 46 (14.2%) 3(23.2%) 0.085
Bronchial asthma 37 (11.4%) 6 (10.7%) 0.884
Congestive heart failure 7 (2.2%) 3 (5.4%) 0.170
Chronic liver disease 5 (4.6%) 0 (0%) 0.141
Chronic renal disease 1(3.4%) 5 (8.9%) 0.069
Cerebrovascular accident 5 (4.8%) 8 (14.3%) 0.011
Neoplasm 7 (5.2%) 6 (10.7%) 0.127
Dyspnea 117 (36.0%) 34 (60.7%) < 0.001
Fever 221 (68.0%) 30 (53.6%) 0.047
Mental change 5(1.5%) 5(8.9%) 0.008
Heart rate (beats/min) 94.7 £ 19.5 104.5 £ 18.0 0.001
WBC (/uL) 12231 £ 5600 14036 + 6393 0.030
Hematocrit (%) 37.0x 52 352 £ 6.6 0.067
Platelet (/uL) 268.6 £ 111.8K 2899 £ 141.8K  0.208
Pa02 (mmHg) 68.9 £ 18.9 62.7 £ 23.8 0.018
pH 7.43 £0.05 7.42 £0.08 0.233
BUN (mg/dL) 142 (10.1-18.9)  16.8(12.3-26.2)  0.001
Creatinine (mg/d:) 0.8 (0.7-0.9) 0.8(0.7-1.1) 0.329
[Na*)(mM/L) 139.0 £ 4.1 136.8 £ 5.9 0.007
Glucose (mg/dL) 133.5 £ 55.6 1609 £ 72.7 0.001
Albumin (g/dL) 39105 36+ 05 < 0.001
C-reactive protein (mg/dL)  102.0 (57.4-175.5) 115.0 (79.0-205.0) 0.138
Pleural effusion 57 (17.5%) 20 (35.7%) 0.003
Organisms identified, No. (%) 121 (37.2%) 24 (42.9%) 0.423
Bacteremia 3(0.9%) 1(1.8%) 0.473
Minor criteria > 3* 29 (8.9%) 21 (37.5%) < 0.001
CURB-65 1(0-1) 1(1-2) < 0.001
Pneumonia severity index 71.3 £ 342 104.4 £ 35.2 < 0.001

*Minor criteria for severe community-acquired pneumonia by IDSA/ATS. BUN, blood
urea nitrogen; COPD, chronic obstructive pulmonary disease; WBC, white blood cell;
CURB-65 denotes confusion, blood urea nitrogen > 20 mg/dL, respiratory rate > 30/
min, systolic blood pressure (BP) < 90 mmHg or diastolic BP < 60 mmHg, and age
>65yr.
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criteria > 3, and CURB-65 and PSI scores. Among these, pleural
effusion, PSI score, and IDSA/ATS minor criteria > 3 were sig-
nificantly associated with treatment failure in the multivariate
model (Hosmer-Lemeshow goodness-of-fit test, P = 0.111; Table
5); PaO, was excluded from the multivariate model due to many
missing data (n = 101). The odds ratio (OR) of the IDSA/ATS
minor criteria > 3 for treatment failure was 2.838 (95% confi-
dence interval [CI], 1.216 to 6.626). The time to reach clinical
stability was significantly longer in the minor-SCAP group than
in the control group by Kaplan-Meier survival curve analysis
(log rank = 28.6, P < 0.001; Fig. 2). The value of the area under
the ROC curve for the IDSA/ATS minor criteria for the predic-
tion of treatment failure was 0.731 (95% CI, 0.660 to 0.802), sim-
ilar to the PSI (0.751; 95% CI, 0.688 to 0.814) and CURB-65 scores
(0.688; 95% CI, 0.614 to 0.762; Fig. 3).

DISCUSSION

We found that among hospitalized CAP patients who did not
require mechanical ventilation or vasopressors, those who sat-
isfied the minor IDSA/ATS criteria for SCAP had different clini-
cal characteristics, both at hospital admission and during treat-
ment, compared with those who did not satisfy these criteria.

Table 5. Multivariate analysis of predictors for treatment failure

Variables P value OR 95% Cl

Glucose 0.082 1.004 0.999-1.008
Albumin 0.062 0.516 0.258-1.035
Pleural effusion 0.030 2144 1.076-4.274
Pneumonia severity index 0.016 1.013 1.002-1.024
Minor criteria > 3* 0.016 2.838 1.216-6.626

*Minor criteria for severe community-acquired pneumonia by IDSA/ATS. Cl, confidence

interval; OR, odds ratio; PSI, pneumonia severity index.
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Time (days) to clinical stability
Fig. 2. Kaplan-Meier survival curves for the time to reach clinical stability. The time to

reach clinical stability was longer in the minor-SCAP than in the control (i.e., non-SCAP)
groups (log rank = 28.6, P < 0.001).
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Patients who met the minor criteria were more likely to have
higher rates of new complications and clinical treatment failure,
and their time to clinical stability was much longer. In addition,
IDSA/ATS minor criteria were independent factors for treatment
failure, and their predictive value was not inferior to that of PSI
or CURB-65 scores.

The IDSA/ATS minor criteria for SCAP include variables that
are also included in the CURB-65 and ATS minor criteria (4), and
the usefulness of the IDSA/ATS minor criteria has been investi-
gated by several authors. Liapikou et al. (5) and Phua et al. (6)
investigated the association with the IDSA/ATS minor criteria
and hospital mortality and then focused on its prediction rule
for ICU admission. However, in the present study, we investi-
gated the clinical response to empirical antibiotics and found
that the IDSA/ATS minor criteria were associated with delayed
treatment response and a higher clinical failure rate, which are
the most striking features of our study.

In univariate analyses (Table 3), the rates of new complica-
tions, treatment failure, and in-hospital mortality were signifi-
cantly higher in the minor-SCAP group than in the control group.
Therefore, our results indicate that among CAP patients with-
out mechanical ventilation or vasopressors, those who meet
the IDSA/ATS minor criteria are at high risk of poor outcomes.
As shown in Table 6, the severity of illness scores and the out-
come parameters of the minor-SCAP group fell between those
of the control group and major-SCAP patients that had been ex-
cluded based on major criteria. Thus, we can say that the minor-
SCAP group in the present study had intermediate disease se-
verity among all CAP patients. In addition, although it is reason-
able to assume that more severe pneumonia is associated with
a higher incidence of treatment failure, few studies have dem-
onstrated the relationship between severity scores and treatment

10 - e
0'8 B . g
2 06 [
= .
:‘%
§ ---- CURB65
04
- PSl score
/ ——— IDSAVATS minor criteria
0.2 f_-"
00 F \ \ \ \ l
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity
Fig. 3. ROC curves for prediction of clinical treatment failure. The AUC values for the

minor criteria, CURB-65 and PSI scores were 0.731 (95% Cl, 0.660-0.802), 0.688
(95% Cl, 0.614-0.762), and 0.751 (95% Cl, 0.688-0.814), respectively.
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Table 6. Comparisons of the disease severity and hospital outcomes (n = 425)

Variables Control group (n = 331) Minor-SCAP group (n = 50) Major-SCAP group (n = 44) P value
CURB-65 score 1(0-1) 2 (2-3) 4 (3-4) < 0.001*
Pneumonia severity index 68.8 + 30.6 125.3 £ 32.4 165.5 £ 36.5 <0.001*
ICU admission 12 (3.6%) 26 (52.0%) 44 (100%) < 0.001
Time to clinical stability (days) 3 (1-5) 8 (6-10) 16 (8-26) < 0.001*
Treatment failure 35 (10.6%) 21 (42.0%) 31 (70.5%) < 0.001
In-hospital mortality 2 (0.6%) 10 (20.0%) 19 (43.2%) < 0.001
30-day mortality 2 (0.6%) 9(18.0%) 19 (43.2%) < 0.001

*Kruskal-Wallis and Tone-way ANOVA were performed to compare values among the three groups. ICU, intensive care unit; SCAP, severe community-acquired pneumonia;
CURB-65 denotes confusion, blood urea nitrogen > 20 mg/dL, respiratory rate > 30/min, systolic blood pressure (BP) < 90 mmHg or diastolic BP < 60 mmHg, and age > 65;
Control group denotes patients with non-SCAP; Minor-SCAP denotes SCAP based on the IDSA/ATS minor criteria; Major-SCAP denotes SCAP based on the IDSA/ATS major

criteria.

response. Menendez and Torres (13) reported that the median
time to clinical stability in CAP patients was 4 days, and PSI score,
treatment failure, and ICU admission were all associated with
an increased time to reach clinical stability. In the present study,
the median time to reach clinical stability was 3.0 days (inter-
quartile range [IQR], 1-6 days) for all enrolled (n = 381) patients,
and it was significantly longer in the minor-SCAP group than in
the control group (8 days [6-10 days] vs 3 days [1-5 days]).

The in-hospital mortality rate of the enrolled patients was just
3.1%. Therefore, we used empirical antibiotic treatment failure
as the outcome variable in multivariate analysis. In these analy-
ses, pleural effusion, PSI score, and minor criteria > 3 were sig-
nificantly associated with treatment failure. In particular, pa-
tients satisfying > 3 minor criteria for SCAP had a greater than
two-fold risk of treatment failure. CURB-65 scores were not sig-
nificantly associated with treatment failure in the multivariate
model. This may be due to its incorporation of few variables
and/or the fact that it does not include some important param-
eters, such as hypoxemia (4, 14, 15). Hypoxemia, which is in-
cluded in the IDSA/ATS minor criteria, is considered very im-
portant to the hospitalization decision for CAP patients, and the
implementation of oxygenation assessment immediately im-
proves the prognosis of CAP patients (16). In 2006, Espana et al.
(14) and Yandiola et al. (17) developed another prediction rule
for SCAP (PS-CURXO080), and the hypoxemia variable was in-
cluded as one of their six minor criteria. Recently, Guo et al. (18)
reported that among the individual minor criteria, PaO./FiO.

< 250 was correlated with the length of hospital stay, sequential
organ failure assessment (SOFA) score, and treatment costs.

As shown in Table 2, patients with PSI class IV and V and
CURB-65 scores = 3 comprised only 31.8% and 6.8% of all pa-
tients in the present study, respectively. Therefore, the patients
enrolled in our study mostly represented the low-to-moderate
risk group. Although the PSI score was designed to identify and
assess low-risk pneumonia patients, the OR of the IDSA/ATS
minor criteria > 3 for treatment failure in the present study was
higher than that of the PSI score. Furthermore, the PSI score is
fairly complex and time-consuming to use. Therefore, based on
the results of our study, the IDSA/ATS minor criteria for SCAP
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could be more useful for disease severity assessment and the
prediction of clinical response of hospitalized CAP patients who
do not require mechanical ventilation or vasopressors, com-
pared with established scoring systems. However, we did not
evaluate the predictive value of using > 4 minor criteria, as did
Brown et al. (19), due to the limited number of patients; only 10
(2.6%) patients with > 4 minor criteria were included in our study.
Therefore, care should be taken when interpreting our results.

With regard to the analysis of ROC curves for predicting treat-
ment failure, minor criteria were not inferior to PSI or CURB65
scores in this study. Brown et al. (19) also reported that using
four minor criteria may be superior to the PSI or CURB-65 scores
for predicting severe pneumonia. They used the receipt of inten-
sive therapy in the ICU as the reference value rather than the in-
hospital mortality rate. In the present study, we did not use ICU
treatment as the reference because it may be highly dependent
on local guidelines and individual physicians’ practices.

Our study has several limitations. First, this was a single-cen-
ter study, and the number of patients was limited. Second, due
to the retrospective design of our study, there might be uniden-
tified selection bias. Finally, as mentioned above, because the
mortality rate of all enrolled patients was low, we could not as-
sess the relationship between the minor criteria and in-hospital
mortality. However, because few studies have focused on the
clinical aspects of the IDSA/ATS minor criteria for SCAP in hos-
pitalized patients without mechanical ventilation or vasopres-
sors, our results are meaningful and can add to the previously
reported body of work. We believe that patients who satisfy the
IDSA/ATS minor criteria have different clinical characteristics
among those without mechanical ventilation or vasopressors,
and that these minor criteria will be very helpful for physicians
to identify patients at high-risk for delayed treatment response
and empirical antibiotic treatment failure.

In conclusion, satisfying IDSA/ATS minor criteria for SCAP
(i.e., = 3 minor criteria) can predict delayed time to reach clini-
cal stability and high rates of clinical failure of empirical antibi-
otics in hospitalized patients who do not require mechanical
ventilation or vasopressors.

http://dx.doi.org/10.3346/jkms.2012.27.8.907
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