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3. IRETEEAT

AT BIRE 1X IBM® SPSS® Statistics ver 23 (IBM Corp., Armonk, NY, USA) % v 7z, #EHARIL tiE
%, N7 3 —EHICET 5 EERMATIX Fisher O IEfERE TITV, BRANTICIZE Y AT 1 v 7 MRS %
1To 720 MREPFRIAE BRI HEBBIT TIEp<0l ZHRFE A% L, SEEMITTIEp<005 & L7
4. #ER

BEWER, WIRBEOPHZE, Tk EFE% Table 1 1RT o AREE L 406 B, B 257 61 (63%), ik
149 51 (37%) o GO ILEIL 79 7% (19~103 5%), Flizc 53413 CAP 177 61 (44%), NHCAP 229 i (56% )
Tholzo IPEFEL VX VIZCAPHETNHCAP LD 7 vt ax /oy REOFHNEL L (12 vs. 2%, p
<0001), H1 IV NRA L RHE L EHHRRIERIEE Y AT 2R EOMH X NHCAP S CAPHE L W EREIZES o/
(4 vs. 15%, p<0.001),

WRIEERZE OO L 72 R K % Table 2 12783, CAP #:T NHCAP #: X V) & Streptococcus pneumonia 734 <
(13 vs. 7%, p=0061), MRSA (34 7% 2 >7 (4vs. 15%, p<0.001).

qSOFA=213 117 61 (29%), <213 28961 (71%) Td - 720 SOFAZ2 BETIZ<2#EIZIL L T, CAP#,
NHCAP B Mi# T A-DROP, CURB-65, PSI, I-ROAD, SOFA Za7i3Ww§h b HEIZE -7z (Table 3),

CAP #:» 30 HAET-® Fi#ll 12 17 5 AUROC iZ A-DROP : 0800 (p=0.075), CURB-65: 0.784 (p=0.091),
PSI: 0812 (p=0.064), I-ROAD :0.769 (p=011), SOFA 227 :0.769 (p=0072), NHCAP #:» 30 H3ET=D
F il 12 B 1F 5 AUROC (£ A-DROP : 0.773 (p<0.001), CURB-65: 066 (p=0.033), PSI: 0614 (p=0128),
I-ROAD : 0578 (p=0297), SOFA 227 : 0774 (p<0.001) TH-7: (Fig. 1)o SOFA 2237 DO FH TR DK
W7 b4 71% Youden index 2> HH ¢ % & CAP B, NHCAPHETEFNEN4, 6 TH-o7z0

FMi g A 27 O CAP #, NHCAP BEIZ B 2 2liki R 1Z, CAP # Tl A-DROP 4~5, CURB-65 3~5,
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Table 1. Patient characteristics
All patients CAP patients NHCAP patients
p-value?
(n=406) (n=177) (n=229)
Age, years, mean * SD 75.4*14.8 71.9+18.4 78.1£10.6 <0.001
Age, years, median (range) 79 (19-103) 76 (19-103) 80 (42-99)
Sex, male (%) 257 (63) 109 (62) 148 (65) 0.535
Smoking history (%
Current 36(9) 26 (15) 10 (4) <0.001
Ex 205 (51) 82 (46) 123 (54) 0.161
Never 135(33) 61 (34) 74 (32) 0.672
Unknown 30(7) 8(5) 22 (10) 0.057
Condition (%)
Altered state (GCS< 15) 167 (41) 55 (31) 112 (49) <0.001
Shock state (SBP<< 100 mmHg) 55 (14) 19 (11) 36 (16) 0.188
RR>22/min 172 (42) 55 (31) 117 (51) <0.001
qSOFA=2 146 (36) 36 (20) 110 (48) <0.001
SIRS 214 (53) 82 (46) 132 (58) 0.028
Outcome (%)
30-day mortality 19 (5) 3(2) 16 (7) 0.02
In-hospital mortality 21(5) 4(2) 17 (7) 0.023
Healthcare-associated factors (%)
Attendance at hospital within the past 90 days 81 (20) 0 81(35) ND
Use of antibiotics within the past 90 days 84 (21) 0 84 (37) ND
Nursing home resident 64 (16) 0 64 (28) ND
Hemodialysis 18 (4) 0 18(8) ND
Chemotherapy 25 (6) 0 25(11) ND
Immunosuppression 44 (11) 0 44 (19) ND
Tube feeding 20 (5) 0 20 (9) ND
Severity of pneumonia (%)
A-DROP:  0-1 150 (37) 84 (47) 66 (29) <0.001
2 106 (26) 42 (24) 64 (28) 0.363
3 100 (25) 40 (23) 60 (26) 0.419
4-5 50 (12) 11(6) 39 (17) 0.001
CURB-65: 0-1 163 (40) 96 (54) 67 (29) <0.001
2 132 (33) 48 (27) 84(37) 0.043
3 88 (22) 28 (16) 60 (26) 0.015
4-5 23 (6) 5(3) 18(8) 0.031
PSL: LI 68 (17) 50 (28) 18(8) <0.001
11 68 (17) 38(21) 30 (13) 0.032
V-V 270 (67) 89 (50) 181 (79) <0.001
-ROAD: A 136 (33) 87 (49) 49 (21) <0.001
B 86 (21) 34 (19) 52 (23) 0.463
C 184 (45) 56 (32) 128 (56) <0.001
SOFA:  0-1 118 (29) 64 (36) 54 (24) 0.006
2-3 172 (42) 81 (46) 91 (40) 0.226
45 78 (19) 26 (15) 52(23) 0.043
=6 38(9) 6(3) 32 (14) <0.001
Comorbidity (%
Cerebrovascular disease 100 (25) 28 (16) 72 (31) <0.001
Chronic pulmonary disease 174 (43) 63 (36) 111 (48) 0.011
Diabetes mellitus 60 (15) 31(18) 29 (13) 0.204
Heart disease 125 (31) 51 (29) 74 (32) 0.516
Malignancy 74 (18) 10 (6) 64 (28) <0.001
Chronic liver disease 15 (4) 4(2) 11(5) 0.198
Chronic kidney disease 51 (13) 14 (8) 37(16) 0.105
Collagen vascular disease 41(10) 1(1) 40 (17) <0.001
Dementia 74 (18) 23 (13) 51(22) 0.019
Gastroesophageal reflux disease 13(3) 4(2) 9(4) 0.405
Use of a proton pump inhibitor 121 (30) 37 (21) 84 (37) <0.001
Use of sleeping agents 59 (15) 22 (13) 36 (16) 0.48
CCI (Mean £ SD) 21+1.8 1211 2.7%2.0 <0.001
(Continued)
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Table 1. (Continued)

All patients CAP patients NHCAP patients
p-value®
(n=406) (n=177) (n=229)
Antibiotics initially used (%)

Penicillin alone 196 (48) 70 (40) 126 (55) 0.003
Cephems alone 58 (14) 30 (17) 28 (12) 0.199
Carbapenems alone 77 (19) 26 (15) 51(22) 0.057
Quinolones alone 26 (6) 22 (12) 4(2) <0.001
Macrolides alone 0 0 0 ND

[-lactams with macrolides 11(3) 7(4) 4(2) 0.222
f-lactams with quinolones 22 (5) 16 (9) 6(3) 0.007
Other (%) 17 (4) 6(3) 11(5) 0.619
Anti-MRSA agents 5(1) 0 5(2) 0.071
Anti-pseudomonal regimen 248 (61) 93 (53) 155 (68) 0.002

Other factors (%

Initial treatment failure 27(7) 10 (6) 17 (7) 0.55

Inappropriate antibiotic treatment 43/196 (22) 5/71(7) 38/125 (30) <0.001
Detection of PDR pathogens 59 (15) 10 (6) 49 (21) <0.001
Bacteremia 26/232 (11) 9/107 (8) 17/125 (14) 0.297
DNAR order 75 (18) 21 (12) 54 (24) 0.003
Mechanical ventilation 19 (5) 7(4) 12 (5) 0.639
Use of vasopressor agent 11 (3) 4(2) 7(3) 0.763

Fisher’s exact tests were performed to compare CAP and NHCAP groups for all variables except age. The difference in the
mean age between the two groups was analyzed using a t-test.

Abbreviations: CAP, community-acquired pneumonia; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; NHCAP,
nursing and healthcare-associated pneumonia; MRSA, methicillin-resistant Staphylococcus aureus; ND, not done; SD, stan-
dard deviation; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ failure assessment; gSOFA, quick
SOFA; RR, respiratory rate; PDR, potentially drug resistant; DNAR, do-not attempt resuscitation.

Table 2. Microorganisms identified by sputum cultures

Microorganism (n, %) All patients ™ CAP patients* * NHCAP patients™ * * p-value
Gram positive 120 (49.6 41 (49.4) 79 (49.7)
Streptococcus pneumoniae 32(13.2) 19(22.9) 13(8.2) 0.061
Streptococcus non-pneumonia 19 (7.9) 5(6) 14 (8.8) 0.156
Staphylococcus aureus 30 (12.4) 11(13.2) 19(11.9) 0.563
MRSA 35 (14.5) 6(7.2) 29 (18.2) 0.001
Coagulase-negative Staphylococci 1(0.4) 0 1(0.6) 1.000
Corynebacterium species 2(0.8) 0 2(1.3) 1.000
Enterococcus species 1(0.4) 0 1(0.6) 1.000
Gram-negative 122 (50.4 42 (50.6) 80 (50.3)

Haemophillus influenzae 21(8.7) 12 (14.5) 9(5.7) 0.255
Esherichia coli 17 (7) 4(4.8) 13 (8.2) 0.131
Pseudomonas aeruginosa 15 (6.2) 2(2.4) 13(8.2) 0.017
Klebsiella pneumonniae 26 (10.7) 7(8.4) 19 (11.9) 0.1
Klebsiella oxytoca 4(1.7) 2(2.4) 2(1.3) 1.000
Moraxella catarrahis 11 (4.5) 4(4.8) 7(4.4) 0.763
Serratia macescens 5(2.1) 2(2.4) 3(1.9) 1.000
Acinetobacter species 3(1.2) 0 3(1.9) 0.262
Proteus mirabilis 4(1.7) 1(1.2) 3(1.9) 0.637
Stenotrophomonas maltphilia 2(0.8) 0 2(1.3) 1.000
Legionella pneumoniae 1(0.4) 1(1.2) 0 1.000
Enterobacteriacea 13 (5.4) 7(8.4) 6(3.8) 0.57

Abbreviations: CAP, community-acquired pneumonia; NHCAP, nursing and healthcare-associated pneumonia; MRSA,
methicillin-resistant Staphylococcus aureus.
*This is calculated by denominator of 242, * * by denominator of 83, and * * * by denominator of 159.
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Table 3a. Correlations between qSOFA and other pneumonia as-

sessments among CAP patients

qSOF_Ag 2 qSOfA< 2 pevalue

(n=37) (n=140)
A-DROP (mean * SD) 2.9%1.0 12+1.1 <0.001
CURB-65 (mean = SD) 2.8%1.0 1.3%0.9 <0.001
PSI (mean * SD) 125.3+36.0 79.1 £44.1 <0.001
-ROAD (mean * SD) 2.6%0.6 1.6+0.8 <0.001
SOFA (mean * SD) 3.6%14 1.8+1.2 <0.001

Table 3b. Correlations between qSOFA and other pneumonia as-
sessments among NHCAP patients

CAP patients for 30-day mortality

SOFA=2 SOFA<2
@ @ p-value

(n=280) (n=149)
A-DROP (mean = SD) 32%+1.1 1.8+1.1 <0.001
CURB-65 (mean = SD) 2.8*0.9 1.7+09 <0.001
PSI (mean * SD) 137.3+£29.7 108.7 +33.0 <0.001
[-ROAD (mean * SD) 2.7*0.6 2.1+0.9 <0.001
SOFA (mean * SD) 42%22 26*1.9 <0.001
Abbreviations: CAP, community-acquired pneumonia; NHCAP,

nursing and healthcare-associated pneumonia; SD, standard devia-
tion; SOFA, sequential organ failure assessment; gSOFA, quick SOFA.

CAP patients with qSOFA =2 for 30-day mortality

ROC curve ROC curve
1.0 1.0 —_—
== SOFA score == SOFA score
— A-DROP — A-DROP
CURB-65 CURB-65
— PpSI 0.8+ — PpSI
-ROAD -ROAD
0.6+
§ AUROC p-value  95%CI é.(’ AUROC p-value  95%CI
2 A-DROP  0.800  0.075 0.612-0.988 E’ / A-DROP  0.707  0.033  0.39-1.000
s 5 041 /
iy CURB-65 0.784 0.091  0.602-0.967 > 0 .r'J CURB-65 0.600 0.638  0.125-1.000
PSI 0.812 0.064  0.673-0.951 I.u"f PSI 0.657 0.46  0.246-1.000
I-ROAD 0.769 0.11  0.673-0.934 0.2 I-ROAD 0.643 0.502  0.33-0.956
[ SOFA 0.769 0.072 0.562-1.000 / SOFA 0.829 0.126 0.561-1.000
0.0+ . . y . ] 0.04+-1—— . ; : ]
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-specificity 1-specificity
NHCAP patients for 30-day mortality NHCAP patients with gSOFA =2 for 30-day mortality
ROC curve ROC curve
1.0 1.0
—  SOFA score
~ CURB-65
0.8 T-ROAD 0.89
0.64 ) 0.6+
§ r AUROC p-value cgf’ r AUROC p-value
’ d ’ d
gﬁ / A-DROP  0.773 <0.001 0.661-0.885 % ,,-" A-DROP  0.720 0.25  0.538-0.902
= 0.44 . 0.4
g CURB-65 0.66 0.033  0.515-0.805 B> CURB-65 0.621 0.214  0.405-0.902
i PSI 0.614  0.128 0.464-0.765 i PSI 0469  0.749  0.269-0.668
0.2 LROAD 0578 0297 04410716 0.29 LROAD 0475 0799  0.285-0.665
SOFA 0.774 <0.001 0.652-0.895 SOFA 0.784 0.04 0.627-0.942
0.0+ : ; ; : 1 0.0+ : ; ; : 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-specificity 1-specificity
Fig. 1.
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Table 4. Significant predictors of 30-day mortality among CAP patients by univariate and multivariate analyses

Univariate analysis Multivariate analysis
Variables Odds ratio 95%CI p-value 0Odds ratio 95%CI p-value
qSOFA =2 and SOFA score=4 16.3 1.4-188.6 0.038 18.0 1.2-262.7 0.035
Effusion 33.2 1.7-658.7 0.006

Abbreviations: CAP, community-acquired pneumonia; CI, confidence interval; SOFA, sequential organ failure assess-
ment; gSOFA, quick SOFA.

Table 5. Significant predictors of 30-day mortality among NHCAP patients by univariate and multivariate analyses

Univariate analysis Multivariate analysis

Variables 0Odds ratio 95%CI p-value Odds ratio 95%CI p-value
qSOFA =2 and SOFA score=6 13.3 4.1-41.0 <0.001 50.8 1.7-1,537.7 0.024
A-DROP =4 59 2.1-16.8 0.002

Initial treatment failure 27.1 8.4-87.6 <0.001 9.5 1.6-55.3 0.012
Chronic pulmonary diseases 5.1 1.4-18.4 0.008

Alb<3.0 mg/dL 11.0 2.4-49.5 <0.001 14.9 1.7-132.4 0.016
CRP=8.7 mg/dL 3.3 1.0-10.7 0.039

Residence of nursing home 0.2 0-1.2 0.046

Home oxygen therapy 3.8 1.2-11.8 0.032

Male sex 4.1 0.9-18.6 0.058

SBP=90 22.7 6.9-74.2 <0.001 31.9 1.5-683.6 0.027
P/F<285 2.6 0.9-74.2 0.082

Abbreviations: Alb, albumin; CRP, C-reactive protein; CI, confidence interval; NHCAP, nursing and healthcare-associated
pneumonia; P/F, PO2/FiO: ratio; SOFA, sequential organ failure assessment; qSOFA, quick SOFA; SBP, systemic blood
pressure.

PSI IV~V, I-ROAD C, qSOFA=2 %2 SOFA=4 TOJ&EIL83%, 3%, 34%, 37%, 95%, FlEmrRIL
FNEN333%, 33.3%, 100%, 66.7%, 66.7% TH>7-c NHCAP #Tld A-DROP 4~5, CURB-65 3~5, PSI
IV~V, I-ROAD C, qSOFA=2 72 SOFA=6 TOKEIL179%, 103%, 77%, 86%, 368%, FHltmr=iL
ETNEN438%, 50%, 875%, 688%, 438% Tdh -7z,

30 HAELDOFRNIBWTH TV AT 4 v 7 [MIEairOfER, CAP#TIE, SOFA=2 7% SOFA=4 (OR 180,
95%CI 1.2~262.7, p=0.035) (Table 4) %%, NHCAP ¥ Tlx gSOFA=2 7> SOFA=6 (OR 508, 95%CI 1.7~
15377, p=0024), FEEEOIH (OR 95, 95%CI 1.6~553, p=0012), Alb<<3.0 g/dL (OR 149, 95%CI
1.7~1324, p=0016), YGEFEHIME=90 (OR 31.9, 95%CI 1.5~683.6, p=0.027) (Table 5) 2. L7z FHEAR
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Efficacy and accuracy of qSOFA and SOFA scores as prognostic tools for
community-acquired and healthcare-associated pneumonia
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Mao Hagihara?, Yusuke Koizumi?, Yuka Yamagishi'?, Hiroyuki Suematsu®, Hiroshige Mikamo'?

YDepartment of Clinical Infectious Diseases, Aichi Medical University Hospital, Aichi, Japan
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Abstract

Background : The Japanese Respiratory Society recently updated its prognostic guidelines for pneumonia, rec-
ommending that pneumonia severity be evaluated using the sequential organ failure assessment (SOFA) and quick
SOFA (qSOFA) scoring systems in a therapeutic strategy flowchart. However, the efficacy and accuracy of these
tools are still unknown.

Methods : All patients with community-acquired pneumonia (CAP) and nursing and healthcare-associated pneu-
monia (NHCAP) who were admitted to the study institution between 2014 and 2017 were enrolled in this study.
Pneumonia severity on admission was evaluated by A-DROP, CURB-65, PSI, I-ROAD, qSOFA, and SOFA scoring sys-
tems. Prognostic factors for 30-day mortality were also analyzed.

Results : This study included 406 patients, 257 male (63%) and 149 female (37%). The median age was 79 years
(range 19-103 years). The 30-day and in-hospital mortality rates were both 5%. With respect to the diagnostic value
of the predictive assessments for 30-day mortality, the area under the receiver operating characteristic curve
(AUROC) value for the SOFA score was 0.769 for CAP patients and 0.774 for NHCAP patients. Further, the AUROC
values for the SOFA score in CAP and NHCAP patients with a gSOFA score =2 were 0.829 and 0.784, respectively,
for 30-day mortality.

Conclusions : ¢SOFA and SOFA scores were able to correctly evaluate the severity of CAP and NHCAP.
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