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Community-acquired pneumonia is common and important infectious disease in adults. This work represents an update to 2009
treatment guideline for community-acquired pneumonia in Korea. The present clinical practice guideline provides revised recom-
mendations on the appropriate diagnosis, treatment, and prevention of community-acquired pneumonia in adults aged 19 years
or older, taking into account the current situation regarding community-acquired pneumonia in Korea. This guideline may help
reduce the difference in the level of treatment between medical institutions and medical staff, and enable efficient treatment. It
may also reduce antibiotic resistance by preventing antibiotic misuse against acute lower respiratory tract infection in Korea.
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o1 Ab3]5) 5 v o) Yol S cheai] oA 2 o2 Uetol
v]=5F B3 5 W Q1) Streptococcus pneumoniae, Haemophilus in-
A, B1AE v o2 7%= Mycoplasma pneumo-
niae, Chlamydophila pneumoniae, Legionella pneumophila Z12] 31
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M. pneumoniae, C. pneumoniae, L. pneumophila+= 9% & 9 &
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Mycoplasma #|59-2 6.3-9.2% 5 A} X513l 12, C. pneumoniae+=
7.1-13.2%, Legionella:=0.5-3% %2 1% tH11-13]. &3] Legionella
= T A o] DA FEE o] FHHolA thE g 1
ol vlel o 5 Al dol e
557 vole Al 22 2olol A HBLS fuSHAITE Ao A =
A A E S HEE U 5 ok 2T 94 @7l Influenza
virus®} respiratory syncytial virus (RSV) A& QG A7 Q) & o
AR o] 31, thoFst 3.8 7] vho] @] 2~of g gt multiplex reverse tran-
scription polymerase chain reaction (RT-PCR) &= A% 31 @It} 2|
multiplex RT-PCR & ©]-8-3F 557] vpo] & ek Ff vio] |
2 s|e] daoll het 9177k Al Qick % 4567 2] A el 2] )
38 E HE SRS 23 3 Aol A] 3277 o] Al multiplex RT-
PCRo] A E S5 o] % 605 (183%)01 4 B57] utol 827t A%
Z A t}H5]. Influenza virus7} 74 &3 37 (n = 23, 38%), RSV (n = 9,
15%), thinovirus (n = 7, 12%), coronavirus (n = 6, 10%), adenovirus (n
=6, 10%), metapneumovirus (n = 5, 8%), parainuenza virus (n = 3, 5%)
ol leHe]. SR YRt FF A AR Y S HE 2AE o
Aoz T 57 viol gl HARE 1853l RT-PCR & A 33t
19874 0] 22} 5 727 (36.4%) 0l Al 3F 7HA] 0]/Fe] T 57| violH A
7} AZ& % A c}H14]. Rhinovirus (n = 17, 23.6%) 7} 714 &3 11, parain-
uenza (n = 15, 20.8%), metapneumovirus (n = 13, 18.1%), inuenza vi-
rus (n=12,16.7%), RSV (n = 10, 13.9%), coronavirus (n = 4. 5.6%), ade-
novirus (n =1, 1.4%) <=©] ¢ tH14].
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KQ 21. X|HAt=|=l S T Hof O|2t=AL S pneumoniae el AAXZE A= FRlA S pneumoniae 0| EHES Al
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A AEQ5 o] =2 Ao A AT HHolehd YelHo = C A of| s ol| A E2 &= S pneumoniae 2] penicillin YA &2 1f|
lmmﬁéﬁﬁﬂ%ﬁﬂﬂﬁd%ﬂﬂﬁkJWWﬁ Sodel 9 %8 70R oel $hon o] A Pl TAyIZe] mHE U4
A ofsbAe) S4T g Ae] Tk Be AAFE Helstol 71& B EANE FEE U4 Bl YA Kol 497} ol 3t
3k Z1o]t}H15]. Table 3-> 57 1wt A] }71] 2ol 5= AAA [17]. 3FAIRE, o] 23t penicillin WA S pneumoniae©l| 2]t 7|7 2]
5498 Helslol 714 AoleH1e), 4 437 0] penicillin W43} 1 4do] W2 glrks A ATe) HE

fon

Table 1. =L 42lof| A 2det X|HAL

Aol A w9 & S Rbshe -

fob
an

J

ol F2

o] AFFE 9] 7P
ES} Y of| A &= C. burnetii
7} Z3}o] WA st 2 A, 7¢

20lz

=

I'-|II

2. I XSGR ==

2EH

71-2] o] A of u}gka] u]=t Clinical and Laboratory Standards Institute

Hae| Fe

HelTo| Sl LH

Jeong et Seong et Chong et Choietal. Yooetal Kimetal. Kanget Jeon etal
al. [7] al. [4] al. [10] [9] [3] [5] al. [6] [8]
IN S 519 275 619 2221 693 456 212 175
2ol 7 22| = 122 105 131 568 191 250 62 63
Jg dda
Streptococcus pneumoniae 59 44 52 276 51 88 43 21
(48.4) (41.9) (39.7) (48.6) (26.7) (35.2) (69.4) (33.3)
Staphylococcus aureus 13 10 8 109 21 5 8 9
(10.7) (9.5) (6.1) (19.2) (11.0) (2.0) (12.9) (14.3)
Streptococcus species 8 5 1 9 5 5 - -
(6.6) (4.8) (0.8) (1.6) (2.6) (2.0)
a8 2494
Klebsiella pneumoniae 14 6 26 105 17 7 8 13
(11.5) (5.7) (19.8) (18.5) (8.9) (2.8) (4.8) (20.6)
Pseudomonas aeruginosa 11 10 11 83 22 2 2 4
(9.0) (9:5) (8.4) (14.6) (11.5) (0.8) (3:2) (6.3)
Haemophilus influenzae 7 1 1 105 10 5 7 7
(5.7) (1.0) (0.8) (185) (52) (2.0) (11.3) (11.1)
TR = AR 5= (%) 2 EAIE.
Table 2. X|FAI2|ElS mEo| M SHetHQl E4ut QX0 WHE =5 HelF
M
UIZ B Streptococcus pneumoniae, oral anaerobes, Klebsiella pneumoniae, Acinetobacter species,
Mycobacterium tuberculosis
S maf dm Al A Haemophilus influenzae, Pseudomonas aeruginosa, Legionella species, S. pneumoniae,
Moraxella catarrhalis, Chlamydophila pneumoniae
sol Gram-negative enteric pathogens, oral anaerobes
H 52 Oral anaerobes, M. tuberculosis, atypical mycobacteria
2B = Chlamydophila psittaci (if poultry: avian influenza)
s 20 = Coxiella burnetii (Q fever)
OIEZX} Sl Influenza, S. pneumoniae, Staphylococcus aureus, H. influenzae
E7|Z2t0| 7| K L= VA s L E Bordetella pertussis
TRE Ol I O] AH(0, 7| 2HX|=2HEFS) P aeruginosa, Burkholderia cepacia, S. aureus
ZAPUSE AL S. aureus, anaerobes, M. tuberculosis, S. pneumoniae
7| 2bX| | A4 Anaerobes, S. pneumoniae, H. influenzae, S. aureus
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(CLSD®] 254 w7)20] 20084 18] AW = Aek. o] H e 5
pneumoniae 2] penicillin 704 T4 7|28 bpurdo] ol 759
ofl MIC <0.06 pg/mL% wff ZF=2d, MIC 0.1-1.0 pg/mLY o] 5= U]
/3, MIC 2.0 pg/mL Y wf W o] o} 7] 7] 5ol k= MIC <
2.0 pg/mL¥ wf 74, MIC 4.0 pg/mLY o 5= YA, MIC >8.0 n
g/mLl o] 4.0 2 & T EIch 7 4 E 7] %0] wrel AT 7% pen-
icillin /352 10% o]t 7425} A] F o). = ol 4 £ ¥ S pneu-
moniae 7552 YA WA T2 Table 40| A 2fsto] #|AlsHS
t}. Penicillin, ceftriaxone WA &2 10% o] 6} 2 WA B a1E| a1 9l ou}
erythromycin, azithromycin WA &2 ¢715] 73-81% 7|5k 0.2 =t}
[18-22]. Fluoroquinolone 2] 7-¢- o}2] U4 E0] 34| A TF A} AF
% FA9] 21=1, levofloxacin 0.8-8.2%, moxifloxacin 0.9-1.0% % &=
£ o]l lt}{18,20].

H. influenzae 2] 73-%- B-lactamase A /3 of] 2]g+ampicillin Wj4go] &
Slth % 544 55 35S =] Aol A] ampicillin Y4 E-258.5%
o cefuroxime WAJE-2 23.3%, clarithromycin WA &2 18.7%,
cefaclor W& 10.4%=
H = QIt}23]. o] o) A levofloxacind} cefotaximeo]] T gt WA
o2 BRI E| 2] kokth & 22998 E S T2 Aol A= ampi-
cillin YA E0] 58.1%2 =3k, cefaclor U43-E-©] 41.1%, clarithromy-
cin YA E©] 25.8%, amoxicillin/clavulanate WAl &©] 13.5%, cefixime

WAIE©] 10.9%, levofloxacin WAJ-E©] 1.3% S TH24].

17.0%, amoxicillin/clavulanate YA &-&

ol Al M. pneumoniae @) A 2Hp/d At Hale WA o2
H), 2000201 1§k 20} FApE €] B57] GA|NA BelE M
pneumoniaes A2 $t A1) A] macrolide Y4 & 7227}
314%) A HEE Qo vid F7F A& Eargh up QleH25]. 4
o} 59| 557 HAE o83t thE & Aol A= M. pneumo-
niae2] 17.6%°)| 4] macrolide A ¥ SAX7F A== cH26). =+
ol A= A FAS B E S aureus 73 ol 4] methicillin WA S, au-
reus (MRSA)2] ]50] Z7}ak 7t 9171 s} 7214k 15 ol
A MRSAS] ]2l e Al of 2] Fvjol A A A2l el el7] e
}H27-29].

HAE| MZ2 TITHY
5&7| Ho[2{A PCR

1.

Al

ful

Lo

S57] vpol] & Aol iy, A& AN, M E

HAFZR(PCR) Fo l=dl, ©] & PCR AARY
FAAARH o HIshA B W1ZEsEEH(30]. o] 217 A2 axofo]
&) ¥ Q1 uho] 2220 571 M 42l Bl A % fr2lstotsl,
32]. Multiplex RT-PCR2- A 0| o] 7}A] 3.8 7] Hfo] M A5 FHA}

= 870l RofAl 2ol Wol ARS-= L QATH33].

%

Table 3. £3 |QIH0IN Eot7| &RIE= UM E4
Hels ot AU
Streptococcus pneumoniae 1y, sEEs g4 ZdaL 18, s3%d 58
Bacteremic S. pneumoniae o, ¢3g = G, O MM HZEs 02 7|3
Legionella pneumophila HUFCR H2 A, SAUAL SHHEE0| gle 4% AL A 4, 55 HE, T 7|
= SEHO, 215, 715 o4 &)
Mycoplasma pneumoniae He dd ol SdN FoY, OHY7| &42 S5 g5
Chlamydophila pneumoniae HY QR Ml SHXH F&5

Table 4. 20N £2|E Streptococcus pneumoniae TF=29|

Kim et al. [18] Kim et al. [20] Kim et al. [19] Lee et al. [21] Torumkuney et al. [22]
oA 7|7t 2008-2009 1997-2008 2013-2015 1996-2008 2012-2014
T 3 327 208 805 386 85
eHAH (WEE)
Penicillin (%) 0.3 34 8.3 3.6 35
Amoxicillin/clavulanate (%) - - 18.7 - 24
Ceftriaxone (%) 19 0.5 7.8 10.4 8.2
Erythromycin (%) 777 - 80.9 74.9 81.2
Azithromycin (%) - 73.1 - - 78.8
Levofloxacin (%) 4.6 1.9 9.2 0.8 8.2
Moxifloxacin (%) 0.9 1.0 - - -
Clindamycin (%) 68.2 - 68.2 67.1
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PCR ZAH: BRI 23, A%, 71 012, 7| 2| | A 2ol 5
cRpet B57] AAZ AAE RS SHARH31, 32), £57] whol s
of that 5139 Ao A thEE 471 GRS o] G5 vhol el
2 ZAHE AR SHech ¥ (nasal swab) & 714 E5H) o] &%)
1P 0 2, 4010 A Q1 (throat swab)& 0] §:3 Aol ]
A B e M ES BT

A 2JA}8] B 5 w9 $h=}2] 20-40%01 A PCR AL A3} 5.8 7| v}o]
2 27F SRIETH34-37). 71 who] HE == SF7]Hto| 8 2= thi-

novirus®| ™, 71 2]} = influenza virus, metapneumovirus, RSV, para-
influenza virus, coronavirus 5-¢| H|nl % &3}7| H& %= 874}
o] 2 20]tH(38,39].

SHARE A7) &2 Aol M o] gz o] 517 o whel 2] 2h¢ o]

9LS-E WIEA] QJulahA] & 4 91082, PCR AT A 4
QAT 2 B57) Hole 27} sglel floleta B A&
Gk B3 S5 volel Ak T A L RS Qo £ glonk
e REZE EEERL EERL EREER L )

TH40]. whebA], 357 Hiol 2] PCR AL /g AT 2= At /3
HHdS wiAE = glom, AAR Alotd g o2 e S449
oF20%0) 4 TF7] Hiol 2| A7} HEZE TH40].
Influenza virus ©] 2] 2] T 5.7] vlo| 27} HEE S
2 A o] ARg-o] B @ ghA|of] A gl A] kAL, oF
vhE vpol 2| A HjF 0 2 TSty = of 29w, HALY| 714 5 o]

7HE SEA 2 A4S w(33], =5 7] ol 2 & PCR AARE o

= O " 1
A EE AIaha 47102 557) vholel 2ol o HHol
A 73 9ol AlSHE o] 58 % 92 A 0= Y2,

2. Legionella, Mycoplasma, Chlamydophila PCR

1) Legionella PCR

Legionella 2~ LA A7} L. pneumophila serogroup 17F ¢t
4= Q= dlof] 13 4], PCR A= W& serogroups X1ekat 4= 91
o =ofl Legionella Z1cHol| B 352 W17 =5 HQlt} 2|12 gHA| A
2o A ZE 7| AAE o) -_3t Legionella PCR A AMS] M=
97.4%, 50| == 98.6% U5 HAsHATH41]. AEo] JAY f-=7)
HAARE sl Aol HA| 9= Aol HIT A Be 9
T HEE 0|83l A] Legionella PCRE A3 4= ¢l o uf, Ziek A of]

I3 A= A ehEo] W42, 43].

ro N et

¢

2) Mycopiasma PCR

Mycoplasma®] S Q34 thofal a3 At AEF o
2 ALgEo] oL}, 4l & 2|0l GA7L AR E A A LH44,
15 404 o14F] 4210 A TgM TR ¥Ho] Lehix] gkS 4 Sl
S BAHE 71T Qlehae]. s Aol wlaAl, ekt &
57| AAE o] 83t Mycoplasma PCR A= A7 o 20
[47), Legionella PCRY} -F-AFet I =5 W Q1t}48]. Legionella PCR

o°|’

olo

Ao} bz =, AT A ek ul Q1% Aol 4 0] Qg o
wrehag)

3) Chlamydophila PCR

Chlamydophila®) gt & 3 8H2] H A= PCR HALo|| H]3jj A Eo]
=7} Wa1[50], Mycoplasma 3G 3 0p7FR| 2 7H g 2 7] of| = AT}
7F&A0 2 HaE 4= Ql= o] Qloj A [51], Chlamydophila 7+ E
_4 Z D}oﬂ‘— & X 5}75] 74/4-51:]-1— PCR 7—1/\].7]. 1;1 o_g_a-L 2 oh—,].
Chlamydophila PCR A ATe] 1170 ts A= Hest A7) gle

U, 50lms 3 A0 = Bkl Qlri(52].

5} 2 (computed tomography, CT) HAR= #4134 o]AF
ﬁﬂﬂ%ﬂ%ﬂﬁﬂﬂﬂﬂﬂﬁ4§ X4 AAl A

=85 OﬂE lﬂEﬂoﬂ et
o]

254 ] WA 9 2 eio] o
’6‘]—1’4—[56 59].

Ao Hge] el uet ol
ERDE! H$ﬂ4%%@ﬂLwﬂE°£ﬂA“°@m
ZrHsfjoF 31+= Mycobacteria, -]

US54 U A7 1A % 9Urk56, 63

Thk 4 XA Akl HlaA] e 7HA T AL Zpo whE 9]

B4 52 AeHS ull65], 5 F SANA CT A A S 5
2 53 k53 Aol thak gl Wast A9, A4 weel o4
e 9, 02 714 AT 5O Q54 T XA A8
55 215}7] o2& B, 9 Aol & -5 gobA T
I R R L EEERAL
o] 312} 4= IeH33],

T 25THARE 718 B w5 5 oheket # A gHEnt opy)
2t H g o] Zide] Qo] A= AREE I Qlr[66]. #HH o2 Ty
117274 0] A2 5 o83t Z2|12] A|A| 2 12 9 wiepE A o) m2 T,
|9 o] Kehol| A 253k ALY RIZF 1= 94%, 5] 1= 96% =
gro] B x| QleH67].

T XA Aol vl s A 2S5 ab Ak WAL Aol gt o]
o, 3 HE R Hof| A AT E 4= 9L, QAR A = AJso] 75

O~
T

HA—

o @Rt o 2} | ©f 4 2f(consolidation) 3§~ XITksh= ]
g2kt ol 2ArH66-68]. B3 HH O] YT To= AT 4 3l
€ FTE WP AR 5A o2 E {830, 53] F el A4
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Th g0 E)4] ek 97k BeHTI). 29 0 R QS 915
AF A Q) GAO = BB 25-60% BAES] B9 UAFS 5
34] ath72, 73] 53] 99 ) S5k WAL ol2hE ko) ¢l
ALk GAA 2 7S o] o] W ol Wgst Hol Ark A 4}
31215 w90 FFE0 ol of B ABTAYL ZHE &

T2 QA TH74], T o] Qs AL QJTH75).

1. 2SRt HRIT ZITHS et MESH WY

= *
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Lol 7148 T = A3, Ao 89, 7|E A AR o5
ot

of whet HARS Bagh 9ol ez ez A3 3A W8
o] A=Y AR FH A YA T2 A =T} o2 Aol
A= A T AT i FAARS AT = QA A =2
A ol A s A 3lo] S H = - A Ak ) A
b Ui AARS Al BRIt A8, ASH 2 & Legionellag-o1 4 Q&
$ 11} ol =T Aoll= Aeke 3 FARE Alsh= Aol

EI
ul

=
Legionella, S. pneumoniae®l| W et 2T AAAL 2 23 G2 2

vl R A ALS A8} of 3 77-79). 7] wANEE SRRt A= 7 7|2
=% HFAE o] 83 AALE AT WA 8 Bt B4 A
=of Aufigt ol 7122 WAIZEAAL B3 A #H g2l 59 M54

B7}7h m=-go) Erh8o,81].

Q.2 751815 el ol /s ol s 42l
4W 9] S pneumoniae ﬁc}%@ AP A PPE o] AALE 1A e
-0 vl 3l 2| & YA S A sh=t] =go] H=71

HuALE
« ROl HAtt BE X[HAR|2 S T F S| A &3 S
pneumoniae SAAAIE A|MSICHEDZE: 28 2A
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KQ 3. A 3] 8 5 g 0]3tE| & 7HsAd o] = AdQlellAl
A9 9] Legionella UP"J}‘/\]—— AL uf] AALE 51| Bo 700
H| 3| 2] & YA E A esh=t] =] H=7k?

o A [egionella & AAAE QI O|Ao HHESZE AL
3 SEXLO| A B ZAL0| D EB| £F0| HE A, Of
Asto| SstE ZAH7} QI I, B-lactamZ| SAMK| X2

| 2F30| Sl= Ateof EEE T
AR
Yol T FTE T2 TF5 AGA 8 S HiE et Al
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Aol gk #H " A, o] Agke) A5hA FA7F Sl o, B-lactam
Al YA A 7ol §Eg-o] gl Abell ol AR TH77-79]. 223 Legio-
nella FHAHA = 19 L pneumophila 7+ 3-& Aetsh=d] =2 1
= (~80%)2t 50l = (>95%) 5 HRATHI1]. W8 14 A T8 FAHA
7} ok 0 2 19 31 4= F27F RS EITH84, 92]. AH Legionella 3-E 73
A7} =¥ o] % Legionella -3 /4530l A 4143 X1dkat 2] &7} o]
FA A 2] 7 A 1 2] g a2 7N A STl EE‘O] = ACH93). E oh=
Aol A frago] ofd AJQ19) A AALS| 2l 5 H|F Ehafol| Al A Le-
gionella XA F/dE 27100 % ‘:J??_P - ol L2978 9] g
2578 0 A moll HAF AT E A A Q1 Gk R THI4L.

KQ 4. x| dx3|8= 1ol A

H ol o]2= = 7HsAd ol e 4

Foluljero] A & FYAE skt =] He=Th?
HIALE
- YO Zovt BE FSE B2 32 XYAMES
| SX0A A F0| ol YA LHAE Al
L|
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BT HF A QAT A F B3 U B A7
SO H Y FEES o] 53 5 gl AR A E7} ek
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Aol e e 4= e Aotk
KQ 6. 2] AA13] 85 w0 o] 2= S 75 o] = A ]l ellAl
A 9 =3x14] Q) ‘ﬂ7]—?—2§ CURB-65%} #| 3 55 %] % (Pneu-
monia Severity Index, PSI) & o]= 7|&0| ] £L2 d 35 2|3l
712
AT
« AUH JFECZE OYUOIL R =27 2e| 22 T

20 A= CRB-65 0|22 XN, S 24 xlg = ol
AAL 21 A= BR0l= CURB- 65°| A} S AXSICH
(HAZE: d, 2ATE H8).

T XD

a3
« PSIQt CURB-65/CRB-65 H4=H|Al& 05H0| SS3}Lt
8¢ oA PSIO| B3} CURB-65/CRB-657} S340]
| YAAHAZE gl QefTlE 2E0jA = CRB-652)
Aol JH =elrt,

(ZH_Y)

e e A CEEZ
ZHA] 74 ol AT AL ARR-E] o] =), Shus Bl ol Al A3t
Pneumonia Patient Outcome Research Team (PORT) 1o A U2
AmE A sto] THE A5 A QL PSIOAL[105], ThE dhub= F=
Froalo) 4] 19874 A A g Appe] 21 Elg 7o 2 s
CURB-651} CRB-65°| t}[106].

PSIE A & ALS1 315 Hg BA} 5 A9 E BAFE Roh)] SJaiA

N Al A 2, J LA RS WO 14,19978 9] A 2 ALE] 85 1)
@ o) Aol s 4ol & 02 00099 4
A3 g = H | SA}o] A} 720} 22877 O] HFFA AFEA 11
E}E‘Ea A5 A=A A ol eH15] (Table 5). PSIi= 207 9] M
Aealel, slg A4S Tolel $82 2L ¥, ol S o) §3tel A%
=930 A7HEAE S S H AL o] & B 2557119
o2 FH3H Hch. 2 2] oS A4HE-L Table 63 2. Uut
20 & PSIT T2 Qe A 5 7F || w, M-S Aol whati €]
A& 2 71 B 9IRE Y IV VRS A =27 HaE
TH15, 104].

CURB-652} CRB-65= 37]| 2 9, 3+
o AeHom AH A4S o H bl 9 B E A4
| A o] T}H106] (Table 7). ©] AA7-of] 3£35S 1,068 == 80%= A & 7|
dho] U] 2] 20%= 2] 37 0] Bl 2o /\]—%—E] 21t} CURB-65%= 3t
Aol A 67124] 2] HE & 4= 31=d, C: Confusion, &-=; U: Urea, 2 4
>7 mmol/ L (= BUN >19 mg/dl); R: Respiratory rate, &= >30/min; B:
Blood pressure, $25:7] &% <90 mmHg 3-2 o] £+7] &9} 60 mmHg;
65: Lol 2654 ol 412) 492 7 £7d0] 9Lom 14 145 Rk

O
Add
i
s

HE, dd=o] a7l
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Table 5. H&E SZ=X|H(pneumonia severity index, PSI) &4
1 S

olxt EES
EPE

Rt EE

Of K} o - 10
QY AN HFX} +10
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IDSA, Infectious Diseases Society of America; ATS, American Thoracic Society;
Pa0,, partial pressure of oxygen in arterial blood; FiO,, fraction of inspired oxygen;
BUN, blood urea nitrogen.
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« Respiratory fluoroquinolone: gemifloxacin, levofloxacin, moxi-
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QA G 5=9 HH S5 dlo] g H o] A(Community-Acquired
Pneumonia Organization, CAPO database) & 0]-8-3f| 224 0. 2 A] Y
Fl 33FA] Aqto M= APgEE A Aol ol B HiE
ol &3} Q1 A A =27t o St S HlTH129]. o] 5 ETf
2 J¥sk= A9 R g =S HE 2hxp mro] Al v Hiwt
ol mTHHol G A RS Sh= Ao] ApEolLt A& A3kl 3)
of g2 SheaL sFG T T3t v =19] 2007 IDSA/ATS #HE 2| &
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macrolide &M Ao HEE = B-lactam TMA CHE
Foeto| Xz X jtIEC’ SRS LY AEE 30N
Xto[7h AUt
HEE Mol oot HE = 55 HEH XM B
-lactam M A2t macrolide MAo| HE £ Al B
-lactam 2HlA| EH=F 040 HISH PHH HFO| =EHSt

= HIE0| =Lt

0.2 U A Bl A P L)
2 (CURB-65 0-174, PSI 127, 25

(CURB-65 237, PSI 3-4%), % 5|2 (CURB-65 >37%, PSI 57) o] 12
of whet Febich B E A A7 A &) Aol Fof W2 2k}
O A=t A = O m 7l o] A g A of] theh e, = YA W
Anto] ofuj g} oF A Al 27, B4 =55, o] A FHAYA| A2 (pen-
icillin, macrolide, fluoroquinolone %), H]-&, 2FA] 2| o] H2k-g =& 3}
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0[0f% ©f o HRI XHAZIES T Selin| AR

=

P aeruginosa 73 2] $18 2010
¥ o] 22 A HhE T =

LEH| RO EE AR R3]

pneumoniae 5| %= A.3}Z o|TH A 5-A] | P aeruginosa©l] 7454 0]
53t FAAE A e of 5=t o]oll+= cefepime, piperacillin/ta-
zobactam, imipenem, meropenem©| G| C SF A gFA] B2kl L
o\l A= P aeruginosas 7T 1543 HHol = A et
w0l AATH180]. obrfote] thr| & AFFol A e 1524 XH

o] AA Y] 10.1%E AHA| 61131, 55 H H o] E3F A dlFol A A
of thek 1l AR ATH81]. 53] R aeruginosa= A W/d o] tF
e 4= Q7] W 2ol 271 A B A A mo| A= 270 o]4Fe] 8- 2 o]
g a8l o] FAHE AL A AL HAlEY o] 5 B2 A
A3z o] BAEIH180]

o M

i

B

2
il
=2

3) Methicilin LHA S, aureus X|SALE|1EIS HZ0| oAll= AL
A AL 2 & methicillin WA S aureus (MRSA)-S 2 1] e} of
FA oA LAE AR EEA 55 AGAE Y5 H#He o

ke 5
glo] =3 QIeH182], o] 52 Al W A ) 91 Axpel Bl
o] g B NG MBI I, AF QBT A0} BE o]

|
WS H 31 % Q1tH183]. Panton-Valentine Leucocidin (PVL) &4~
Ago] EA ol FZ Hofoll LAY #HF o] WAL =2 AV &
=

A o) 3l A= L] MRSA 7+ 1= 2] rimethoprim-sulfa-
methoxazole (TMP-SMX) o]} clindamycino]] 7F=/4d2 B 4= Q).
Vancomycin &4 A4S F0]| x| 53131, TMP-SMX 2} fluoro-
= A obd e o1
#3} H]5=25}7] vancomyein, te-

AN
icoplanin, linezolid7} EAE 11 137, H4 A S 2 5 &= clin-
¥ A
=

A2 Zrdolut F@ Bl = BT 0| x5t vi2) wRATAA o] o)
A Fi7} 74 4= 9lo] H ol s Wk %] ek=rH186]. Tigecy-
clinez o] thalj A1 o} 4] 717} 35} eh{187],

KQ 16. %] 4}3]2)5 o] o]3ke] 91& 7H5Alo] Qi A 2lol

[e] (e}
A F817141 1912 2 A Legionellad] i3t %) 2.8 2 3kal= 20] £

AnAre

- B AYALIES HYOR SEXA Q0| Wt
RHOIM = Legionellaz Ol Cigt XIBE Algiets 20|
QHADYE: 2, 2745 *D).

fE riot

a3
* Legionelladi| 2|gt X|FAI2|2lS HEHQ 4@ =2 55
EE Ho|EE, ZdYX Ao o #of Thet X|=7t =

S| O{OF BHLY.

AR

SR o) IS B FRE2 S pneumoniae$} Legionella
spp.©ll thet A 27} o] Fo] A oF RITH171, 188]. £}=2] ¢l+-of 25}
W %% A AL Aol A v R ol ofat o] 20% o4
ARAIBHAL 9L, o] Foll M Legionella7} 53 A 8-S 3e{170-172].
U1} oAz g A1) 0-53%% AN oLk A
Q19l0] B et £50) Aol AL 2 v s ol vjs) o &
ok Rt ATH11-13].

KQ 17. F3A oA 2125 W 55 A8 5 H7of o]
FEUE 7 e YA LERO|EARTTF2 AFE 2

AnAre

- &2 SIS F5 XYM BROIME AH20|E
NBE noel 2 4 UCHBDLE: o, TASE &
=)

23

+ BT ANGA2E S HEOAM AHZO0IEE AFESH &
AT WE 2 ALH QUMK AlZt B
HHFALLE AL ES KOS 2O|X| BRALY.

o CfEh Iy & 2HAHE ez o A0Ms 7
SHoIS0| StHE 4 AHZO0|E AMBO| AIYE
= 20F AL,

(@712

5 AGAE1 8 S g Yol A 2H 2ol = ARGl thslj A= A7t
cheFateh. 2 tiqt i A A} | P 2] Fof| AH| 2o =E el A
Bob= Zlo] YR A= wE oS3, A PETER 9 AIRE =,
Y 717 e B ol eH189-192]. SR Y 2
2 oF A 2] 2] o410 A= hydrocortisone-S 79 AlE-
o739 U 717 AFgE o] Ak AL[193], 7)o At A
oA AE| ROl EE AMERE A A= AR F3kTH194, 195].
SEA|RE o] A5 At FEL7F AL 2Rl o] A A o] thE T A
of A7} Fleh. Bl A} 2o o] Fof Xl ALY tht Ato A=
AE 20| E ARGo A 1 7|7to] 1-1.5¢Y F & ZFASH AT A
50| Aol 5 Ko A= ekQkTH190, 193]. T, HH Aol A 2|
RO|ES FVIR ARSSIAE W S 24, AN S &, S 5

A QAL R AFEAAE AT L T3 2 Hfo|E Hol



2] QT MY 5 A 0] 8] 28| 20| = ARGl A 3k
[189-192]. S1AI 2, 5 @4 <5 842 oilaho = 3 RLAk9) 2t A

o= A7 s A slEo] SukE 79 747k] A-8-3F hydrocorti-

25 HoFe] A, 53
A vasopressor7t mﬁf& 45 TRt A f-oll= AH 20|

28} 4 ik

HEx|=22| 297t

KQ 18. x]}A}3]2)5 o] ol =)
A A BN W] 915 B A
RE I Bl =gl Hl

S

mo 4o > ox Kl
:

0 X
> 0%

52
)

=
I

o YHBANE K2EHS 2
X5 ZAF AIgO| ADEHADY
o
=

N
ojot

o3

© TE BRI BE XM 4 g0 X
c} 2|7 LhEpCE

+ SOA| 014, CHEA T, 7| M HgH0| e BAFSOA
S X2 12F O|37HAE YAHMSHO = Heio| A
of T Lhere 4 2Uck

+ SOM| 014, U4, ZAROIME X2 7-12F 0|3 H Y}

22 71N HEee 2ES Al 8F LAMAAE Al

=
W10 BB O AAl 0|22 £0I3H= 40| TR BIC}

=

(@HL%
U2 0 2w o] AR THA o) 4f 2 & YA TS = HET
oA vebd
T o Qe 2887 0] sAl=S AP o= waskolS
o} 7LA 56% SERFO A /A B WGl o 25% ShRbof 4wt vk
ApderA o 2 Tl o] P Qlom 28 AR 78% ThAfol A A 4~
o gL gPo] 2|9 ot T4 Xrayo) A= 53% FHA}of| ATl 1
ol A= AATH198]. 554 B Qo A 817 2] 2| e #H &
25 A2 24F74A] FH XerayE 54 23 AFo A=
50.6% Ao AWt 254 B o] AAE]| Q) 0 i 454 of| I 66.7%]) A
gk o] eh5] A= AATH199]. 2 v i/ s F oA ””\Vﬁﬂ’
2 7o) Eﬂqo* O 2x}o) Lpo|ut 7] A H A gk o flof w2t F-
Xeray 34 & E71 S 1:}[199 200]. 504] o]5Fo A 7] A nﬂggo]
R TR P—Oﬂ/\ﬂL T 4 o] - Xeray W O] T EL, 50

A ol 714 A gH0] iz BAFS O Al 125 O] F7HAE
e o] ElE) A heke 4 Q200 Sk w o] A2 4 AL
S22 P 717 % F5 Xeray AAL9] o} o el pelo] glof
QQulA © & 0)A}A O 2 F A E Jq]e:l §}7\]-o1]/\1 B Xeray £ 5

404 014 4 T4 AN B A 2 Y
2 vRI57] 918 T Xeray FALE 72
0000l i Bl 5= Al A
52909 o]} 11% Bpoll 4 A2 sligko] AEkE| gl om 53] 504 o]
A(adjusted HR 19.0, 95% CI 5.7-63.6), ‘&3 (adjusted HR 1.8, 95% CI
1.1-2.9), 718] 31 &< (adjusted HR 1.7, 95% CI 1.0-3.0)°] 2]u] )= 9]
A AAFATH201]. 2367 2] A HALS] # F ghA}of| A 1078 o | ¢Fo]
A A=l 60A] o)/ F Aol A 53] #H o] ke W7} =
oH17%) o2} Z-2 A HAL] HF oAl = 5 AN AARE 4]
ek o] BRaitir2) Ba A8 45% FolE JAHo R 5
o] FEo1A] e Baol A Hokal 22 7| A AFE s 9
3 7 Xeray HARS W2 = QlTh202].

KQ 19. x]¢ix}3|8) 210
A A mHkea L°}7] HOH CRP 7“/\1~ 1%5‘}% Zlo] A2 a v}
ol ol He7R

AT

- YYHOR SHO| EGHX A BAN K2 M
EE BET WM WS W] 9of CRPS HhE =
Mo 2 UCHADZE: o, DHSF W8

23

+ A2 39 £ AW WSRO0 CRPE SEoHe Ae K
2 Aj 91%0| Y7Lt S0 fIgol F7HE BRS
< olete o £80| & + rk

o X|E 4YM CRP 7} 50% O|Ab ZtABIX| % X
O'MH AL E, 257 Mg

gt g2 111|E|':1°| 2EE Ao

AR
A AR]85 HH o= Jo.
ATE AL ANES *gu%iak—g IIH x]i 39 EX 47 yhEs}o]
CRPE S74st= A2 A= A o] A T ol &
7Hel FAES BRlsk=t] Ego] Bl 2UrH203-206). 2| & 4247 A3
A3 CRP AA7}>10 mg/dLe] 79 gH & Wy 1} 8- 0]5} 7] 3 o]

5l A 8FZ]

8 o 1

S

o
2121 tH207]. ¥hE 2] & 32 A CRP 3Fo] <3 mg/dL3] $HA}Sof A=
P = whAl 7sA] o] Wk} 205). T3 2| & 44 A CRP7}50% ©]

ox o

[e)
45 2 BRI AL 300 A, ABEEY] A 9]

SUA A T 22 HH o A S Aol ¥ =d

we, oy

)



0l0j& 2| o MOI X|YAISIEIE T2 S| AFR AR

[204). mebA] @ 0 2 F o] Blo] YA oFs}E B

A CRP Y 2431 Slo] g 0 = 2 oot glont 919 2

7190 Y02 4 i ofh ol FSSH 9 B Sl
o] glofubt g Fol

KQ 20. xjojrtz]el 5 # ol o] 8= ¢l 7Hs /o) Sl Aol
A %) EHE-g-& s} $)8f procalcitonin HARS 0] 8-8H= Zlo] %]
2adagol ol HerR

HArg
« Procalcitonin A= QAN S HME HO|= &
A Xz Sthe 2E5teH Hog = AHHEIZE:

g 2A+E: FEE).

kS|

« Procalcitonin®| B2 =Moo =2 HH SHXfo| OE=E o=
Slef Ex™o 9

+ Procalcitonin 2}0j =
HIfL BHET Lo

AEZ A 7|17HE =0

F

Zt =0
(ZHRLH
Procalcitoning §H2-4 0 & =431 A o] 342}9] o 3 ] éfﬂ'
ol A3 2 ek 3 A 0.2 S 2
A} 100782 thAare 2 ¢ 1, 3L A procalcitoning: 2451 IIH’?,
FOJSHA LR ol Q1A= A1

AA procalcitonin AR 2] A2 7
S191eH208]. I T2 Q1o A= 2| A212) 5 0.2 ¢l 95k 394
oAl AAFH o= 72417F oW QHAE| AL, 7241 7HA) HHE S A gt
procalcitonin®] 0.25 ng/mL ©]5}2 ;‘r%g} SO 22 Ty Zo]
SAYSHA] FRATH205]. 7578 9] H|H ghx
T} g7 CRP, mild regional pro-atrial natriuretic peptide (MR pro-
ANP)E 4540 2 243192 ] MR pro-ANPL} procalcitonin
Sl DAY AL AR SRS A A EHH 07 o e B

52 tjAte & procalcitonin

FeH209].
Procalcitonine 32 FAIA| A 2 & A|ZslAY SHsl=d| 3o
K 7102 AR 4 Sl Ao tFt dEo] 2 ol 2ol 0w

| 7HA] of 2] FAR9] v 1 AtEo] Al E Ylek o] 5 1470
o G4 B57) 29 BAH422190] 3t AT ES Ao = g et
o wt= ™ procalcitonin g5 7= 22 YA A 25 2=
= 2] 2w of W] a) ) 2 A, AP Bl g0l 2ol 7} ¢
PR AHE D45 FOSH Eol= A= ElTH210]. ||
ofl 3R BAFSOIA A A HE S-S w 2ae)
= ANE 9.2%, T Z10] 10.8% = ad-
justed Odds Ratio (OR) 0.89 (95% CI1 0.64,1.23) 2 z}-o] 7} $131 2L} |

i

o rlo 4
~
P

3 M 32 ) Ar

ém—‘;

o Hx

2 procalcitoning-0]

= A98-2 procalcitoning* 19.0%, 7] & 2| & 23.4% 2 adjusted
OR0.77 (95% C1 0.62, 0.96, P <0.05) & procalcitonin-o| 4] o] W2 2
THE H AL YA ARG Do) S 10€ oA 62 = 3.98 0]
SEE TP <0.01)[211]. L ICU 1502 Y ato] 244 7F
oyl FAYAE Folgh &S o= FAA T procalci-
tonin HARS 7|02 A3k Aol tieh AeFA oh 7] -2H9] bl
g A A Ay R E QITH212]. o] Akl =3 1,575 9
1} = 2 AL HE 1= 7925 (50.3%) 0] $ T Procalcitoning
o A= A FA] procalcitonin FER.TF 80% oA+ 748 LF 0.5 pg/ L
osto]H YA Fto] HiLE ik 2T} vl wsto] 7]&
A3-=3} ZZo] procalcitoning:of A YA ARE-FOI L ARS %‘—7}
TroJtA azshal o, th kol vlsl 28 YA AFEES 54% (P =
0.0122), 1 APYE 6.1% (P = 0.0158) A 7F438}ch 12y o 3 8
9] AGLEo] S Fo|| A W E o A} SR E 9] AFlo] 0]F
2] 0] 31, procalcitoning-of| 4| &= A+ G| S| 2 w2 v]E- = (47%
- 81%) thFsF Atk TS procalcitonin A} B]-8- o v] AYA] &7 1]
§ 24 Tthol a4 = B S7HAR) A Sol Washe] A4 A
F A procalcitonin A} 7] F=0f| w2 FAYA| X 75 HLEH= A

o o=r}a 517,

mZie] HXx|E 2 oyt

KQ 21. 2|9 A}3)E 5 H|Hof o] =1L S pneumoniae 7+ 2]
AT AR} A= A el Al S.pHeumOHiae AL AlBE A

SEREEE BRI e

k]
« CHEE S pneumoniae WA2 1R Sl IAQIXIZL U=
AEOIM EEE S pneumoniae HetE O|Ydte 7ot

7F AALCL
o X2 CHel ABE S pneumoniae WAL S pneumoniae
3 U A& S pneumoniae B 0Wst= 2t

AN

o 07 8l QHQAXI Q= AEW A= S pneumoniae &Y
AlZ T A siAap O A B S HE HBES &
bt

(@A

Lol 718
S, 5E4 w404 o108 o) e /1%

=
I_E_
ol 1 A1, Ao, A4 A 284 4, JR
4



oft
B
-
I
ofy
o
ok
L.
2
&
12
4
M
o{n

s o] Atk
Hisg gz ’8}93\% b4 S pneumoniae ¥ A1-2- 654
ol i‘ﬂoﬂ/\i 44-75% 4 =0 1573 S

AL [213,214], T AR of A= o] Hr} o & wt
ol AT215], 25 ol 25 E QAL A A, s
pneumoniae ¥, ¥ F 0 2 213} Y, AP T3 ZojFE 4= Qi
Hof 31 01H216-221], GF-o| A= A Hgol HlP oz QI
o= oAyt gloka 2ol 222, 223). 8|3 gkt
1T} O 3198 ol A= 51 o] Tof| A HEsH= Ao] Washy,
AH7E2] /g H A A o) el A= e Aol A S E ATk
[224-226].

22 ot Aol A bl
niae H|HE 45% H = o5t 54 S pneumoniae 23S 75%
Az o shs 238 Bo] 9124 S pneumoniae ©]9] thE H|F
= oot ks JLeiTH222].

OFA S pneumoniae?) <54 S, pneunoniae A%k v A3} 4
o A3t S pneumoniae WA 2] S, pneumoniae WY A= S5
o] o] & vlgro 2 U S pneumoniae WA HE 7Fo| Ealolof A=
o)A A AR} = Abtoll A= ol A3 WAl ok
WAS HE HEES S QU

. pneumoniae A 3H-S- o 7}-5}

fr
ml
B
N
0
2

A3} S pneumoniae ¥ 4101 S, pneumo-

KQ 22. 2o} 1t8] )5 5 ol o]kl 1Rl A Qlefl A F-e1m o]
SEREEEE ERE N BRIl

HaArg

F& welo] oA Hlo] 9A) B A Aol HE AHA
pneumoniae AE0] Y A2 A& A Qlc227]. A &, 7F
Fole W 2 AH EE o) 97 glAbo| o228, 229 w3t
-2 Legionella 7 12 $19 91#ko|th{230]. o] of) #| & o2 $13l
s, o]= HYP o= YA FAAIAA = A

o A -] A2t o of JFTH231].

S

X

ofN np n:loiv

RIS

ZAHAcknowledgement)
ol v pha] B o] o] 13bA| (2017-E21002-00) 2 A4 =

Z]
=
S _glo}
=2 T A

Mo

°
N
_\1

O|5H 2tA|2| A=(Conflicts of Interests)
B o AFR 2 2] %] Ajdbo] 2Foddt A A 2 Q3= B ALS 95t &
2 bl ] 2ol 2712 A|ekEIAL, B ek 2 oleleh =R

Sk ukx] oFoFo o ubs| ),

E V= =]

ORCID

Mi Suk Lee hitps./orcid.org/0000-0007-8951-5032
Cheol-In Kang https.7orcid.org/0000-0002-1741-4459
Eu Suk Kim https.7orcid.org/0000-0001-7132-0157

Eun Young Heo
Kyung-Wook Jo

hitos.//orcid.org/0000-0003-3803-4903
https./orcid.org/0000-0002-5949-248X

Sunghoon Park https.7orcid.org/0000-0007-7004-6985
Dong-Ah Park https.7orcid.org/0000-0001-7225-3152
Gee Young Suh hitos.//orcid.org/0000-0001-5473-1712
Sungmin Kiem hitos./orcid.org/0000-0003-3518-966X
References

1. Song]JH, Huh K, Chung DR. Community-acquired pneu-
monia in the Asia-Pacific region. Semin Respir Crit Care
Med 2016;37:839-54.

2. Yoon HK. Changes in the epidemiology and burden of
community-acquired pneumonia in Korea. Korean J In-
tern Med 2014;29:735-7.

3. Yoo KH, Yoo CG, Kim SK, Jung JY, Lee MG, Uh ST, Shim
TS, Jeon K, Shim JJ, Lee HB, Chung CR, Kang KW, Jung
KS. Economic burden and epidemiology of pneumonia
in Korean adults aged over 50 years. ] Korean Med Sci
2013;28:888-95.

4. Seong GM, Kim M, Lee ], Lee JH, Jeong SY, Choi Y, Kim
W]J. Healthcare-associated pneumonia among hospital-
ized patients: Is it different from community acquired
pneumonia? Tuberc Respir Dis (Seoul) 2014;76:66-74.

5. Kim JE, Kim UJ, Kim HK, Cho SK, An JH, Kang SJ, Park
KH, Jung SI, Jang HC. Predictors of viral pneumonia in
patients with community-acquired pneumonia. PLoS
One 2014;9:e114710.

6. Kang YS, Ryoo SR, Byun SJ, Jeong Y], Oh JY, Yoon YS. An-
timicrobial resistance and clinical outcomes in nursing
home-acquired pneumonia, compared to communi-
ty-acquired pneumonia. Yonsei Med J 2017;58:180-6.

7. Jeong BH, Koh WJ, Yoo H, Um SW, Suh GY, Chung MP,

Kim H, Kwon 0], Jeon K. Performances of prognostic



0[0f% ©f o HRI XHAZIES T Selin| AR

=

10.

11.

12.

13.

14.

15.

scoring systems in patients with healthcare-associated
pneumonia. Clin Infect Dis 2013;56:625-32.

. Jeon EJ, Cho SG, Shin JW, Kim JY, Park IW, Choi BW, Choi

JC. The difference in clinical presentations between
healthcare-associated and community-acquired pneu-
monia in university-affiliated hospital in Korea. Yonsei
Med ] 2011;52:282-7.

. Choi MJ, Song JY, Cheong HJ, Jeon JH, Kang SH, Jung EJ,

Noh JY, Kim W]J. Clinical usefulness of pneumococcal
urinary antigen test, stratified by disease severity and se-
rotypes. ] Infect Chemother 2015;21:672-9.

Chong YP, Jung KS, Lee KH, Kim MN, Moon SM, Park §,
Hur J, Kim DM, Jeon MH, Woo JH. The bacterial etiology
of community-acquired pneumonia in Korea: A nation-
wide prospective multicenter study. Infect Chemother
2010;42:397-403.

Song JH, Oh WS, Kang CI, Chung DR, Peck KR, Ko KS,
Yeom JS, Kim CK, Kim SW, Chang HH, Kim YS, Jung SI,
Tong Z, Wang Q, Huang SG, Liu JW, Lalitha MK, Tan BH,
Van PH, Carlos CC, So T; Asian Network for Surveillance
of Resistant Pathogens Study Group. Epidemiology and
clinical outcomes of community-acquired pneumonia in
adult patients in Asian countries: a prospective study by
the Asian network for surveillance of resistant pathogens.
Int ] Antimicrob Agents 2008;31:107-14.

Sohn JW, Park SC, Choi YH, Woo HJ, Cho YK, Lee JS, Sim
HS, Kim MJ. Atypical pathogens as etiologic agents in
hospitalized patients with community-acquired pneu-
monia in Korea: a prospective multi-center study. J] Kore-
an Med Sci 2006;21:602-7.

Lee SJ, Lee MG, Jeon M]J, Jung KS, Lee HK, Kishimoto T.
Atypical pathogens in adult patients admitted with com-
munity-acquired pneumonia in Korea. Jpn J Infect Dis
2002;55:157-9.

Choi SH, Hong SB, Ko GB, Lee Y, Park HJ, Park SY, Moon
SM, Cho OH, Park KH, Chong YP, Kim SH, Huh JW, Sung
H, Do KH, Lee SO, Kim MN, Jeong JY, Lim CM, Kim Y§,
Woo JH, Koh Y. Viral infection in patients with severe
pneumonia requiring intensive care unit admission. Am
J Respir Crit Care Med 2012;186:325-32.

Mandell LA, Wunderink RG, Anzueto A, Bartlett JG,
Campbell GD, Dean NC, Dowell SE, File TM Jr, Musher
DM, Niederman MS, Torres A, Whitney CG; Infectious
Diseases Society of America; American Thoracic Society.

Infectious Diseases Society of America/American Tho-

16.

17.

18.

19.

20.

21.

22.

racic Society consensus guidelines on the management
of community-acquired pneumonia in adults. Clin Infect
Dis 2007;44 (Suppl 2):S27-72.

Lim WS, Baudouin SV, George RC, Hill AT, Jamieson C,
Le Jeune I, Macfarlane JT, Read RC, Roberts HJ, Levy ML,
Wani M, Woodhead MA; Pneumonia Guidelines Com-
mittee of the BTS Standards of Care Committee. BTS
guidelines for the management of community acquired
pneumonia in adults: update 2009. Thorax 2009;64 (Sup-
pl 3):iii1-55.

Song JH, Jung SI, Ki HK, Shin MH, Ko KS, Son JS, Chang
HH, Kim SW, Lee H, Kim YS, Oh WS, Peck KR, Chongtha-
leong A, Lalitha MK, Perera J, Yee TT, Jamal F Kamarulz-
aman A, Carlos CC, So T; Asian Network for Surveillance
of Resistant Pathogens Study Group. Clinical outcomes
of pneumococcal pneumonia caused by antibiotic-resis-
tant strains in Asian countries: a study by the Asian Net-
work for Surveillance of Resistant Pathogens. Clin Infect
Dis 2004;38:1570-8.

Kim SH, Song JH, Chung DR, Thamlikitkul V, Yang Y,
Wang H, Lu M, So TM, Hsueh PR, Yasin RM, Carlos CC,
Pham HYV, Lalitha MK, Shimono N, Perera J, Shibl AM,
Baek JY, Kang CI, Ko KS, Peck KR; ANSORP Study Group.
Changing trends in antimicrobial resistance and sero-
types of Streptococcus pneumoniae isolates in Asian
countries: an Asian Network for Surveillance of Resistant
Pathogens (ANSORP) study. Antimicrob Agents Chemo-
ther 2012;56:1418-26.

Kim SH, Song SA, Yi ], Song D, Chang CL, Park DC, Urm
SH, Kim HR, Shin JH. Distribution and antimicrobial re-
sistance of Streptococcus pneumoniae at four university
hospitals in Busan and Gyeongnam. Ann Clin Microbiol
2016;19:48-53.

Kim T, Park SJ, Chong YP, Park KH, Lee YM, Hong HL,
Kim HS, Kim ES, Lee S, Choi DR, Kim SH, Jeong JY, Lee
SO, Choi SH, Woo JH, Kim YS. Fluoroquinolone resis-
tance of Streptococcus pneumoniae isolates causing in-
vasive disease: special focus on zabofloxacin. Diagn Mi-
crobiol Infect Dis 2016;86:181-3.

Lee S, Bae S, Lee KJ, Yu JY, Kang Y. Changes in serotype
prevalence and antimicrobial resistance among invasive
Streptococcus pneumoniae isolates in Korea, 1996-2008.
J Med Microbiol 2013;62:1204-10.

Torumkuney D, Chaiwarith R, Reechaipichitkul W, Mala-
tham K, Chareonphaibul V, Rodrigues C, Chitins DS, Dias



0[O} 9f o FRI XHA2IES T SPelir| AR

=

23.

24.

25.

26.

27.

28.

29.

30.

31.

M, Anandan S, Kanakapura S, Park YJ, Lee K, Lee H, Kim
JY, Lee Y, Lee HK, Kim JH, Tan TY, Heng YX, Mukherjee P,
Morrissey 1. Results from the survey of antibiotic resis-
tance (SOAR) 2012-14 in Thailand, India, South Korea
and Singapore. ] Antimicrob Chemother 2016;71 (Suppl
1):i3-19.

Bae S, Lee ], Lee J, Kim E, Lee S, Yu J, Kang Y. Antimicro-
bial resistance in Haemophilus influenzae respiratory
tract isolates in Korea: results of a nationwide acute re-
spiratory infections surveillance. Antimicrob Agents
Chemother 2010;54:65-71.

Kim IS, Ki CS, Kim S, Oh WS, Peck KR, Song JH, Lee K,
Lee NY. Diversity of ampicillin resistance genes and anti-
microbial susceptibility patterns in Haemophilus influ-
enzae strains isolated in Korea. Antimicrob Agents
Chemother 2007;51:453-60.

Hong KB, Choi EH, Lee HJ, Lee SY, Cho EY, Choi JH, Kang
HM, Lee J, Ahn YM, Kang YH, Lee JH. Macrolide resis-
tance of Mycoplasma pneumoniae, South Korea, 2000-
2011. Emerg Infect Dis 2013;19:1281-4.

Uh Y, Hong JH, Oh KJ, Cho HM, Park SD, Kim J, Yoon K]J.
Macrolide resistance of Mycoplasma pneumoniae and
its detection rate by real-time PCR in primary and tertia-
ry care hospitals. Ann Lab Med 2013;33:410-4.

Sohn KM, Chung DR, Baek JY, Kim SH, Joo EJ, Ha YE, Ko
KS, Kang CI, Peck KR, Song JH. Post-influenza pneumo-
nia caused by the USA300 community-associated methi-
cillin-resistant Staphylococcus aureus in Korea. ] Korean
Med Sci 2012;27:313-6.

Leem AY, Jung WJ, Kang YA, Park SC, Kim Y], Hwang ED,
Kim EY, Jung KS, Park MS, Kim SY, Kim YS, Kim SK,
Chang J, Jung JY. Comparison of methicillin-resistant
Staphylococcus aureus community-acquired and health-
care-associated pneumonia. Yonsei Med J 2014;55:967-
74.

Hwang JW, Joo EJ, Ha JM, Lee W, Kim E, Yune S, Chung
DR, Jeon K. Community-acquired necrotizing pneumo-
nia caused by ST72-SCCmec type IV-methicillin-resis-
tant Staphylococcus aureus in Korea. Tuberc Respir Dis
(Seoul) 2013;75:75-8.

Ruuskanen O, Lahti E, Jennings LC, Murdoch DR. Viral
pneumonia. Lancet 2011;377:1264-75.

Lieberman D, Lieberman D, Shimoni A, Keren-Naus A,
Steinberg R, Shemer-Avni Y. Identification of respiratory

viruses in adults: nasopharyngeal versus oropharyngeal

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

sampling. J Clin Microbiol 2009;47:3439-43.

Loens K, Van Heirstraeten L, Malhotra-Kumar S, Goos-
sens H, Ieven M. Optimal sampling sites and methods for
detection of pathogens possibly causing community-ac-
quired lower respiratory tract infections. J Clin Microbiol
2009;47:21-31.

Prina E, Ranzani OT, Torres A. Community-acquired
pneumonia. Lancet 2015;386:1097-108.

Musher DM, Roig IL, Cazares G, Stager CE, Logan N, Sa-
far H. Can an etiologic agent be identified in adults who
are hospitalized for community-acquired pneumonia:
results of a one-year study. J Infect 2013;67:11-8.
Johansson N, Kalin M, Tiveljung-Lindell A, Giske CG,
Hedlund J. Etiology of community-acquired pneumonia:
increased microbiological yield with new diagnostic
methods. Clin Infect Dis 2010;50:202-9.

Johnstone J, Majumdar SR, Fox JD, Marrie TJ. Viral infec-
tion in adults hospitalized with community-acquired
pneumonia: prevalence, pathogens, and presentation.
Chest 2008;134:1141-8.

Falsey AR, Becker KL, Swinburne AJ, Nylen ES, Formica
MA, Hennessey PA, Criddle MM, Peterson DR, Baran A,
Walsh EE. Bacterial complications of respiratory tract vi-
ral illness: a comprehensive evaluation. J Infect Dis
2013;208:432-41.

Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bram-
ley AM, Reed C, Grijalva CG, Anderson EJ, Courtney DM,
Chappell JD, Qi C, Hart EM, Carroll E Trabue C, Donnelly
HK, Williams DJ, Zhu Y, Arnold SR, Ampofo K, Waterer
GW, Levine M, Lindstrom S, Winchell JM, Katz JM, Erd-
man D, Schneider E, Hicks LA, McCullers JA, Pavia AT,
Edwards KM, Finelli L; CDC EPIC Study Team. Commu-
nity-acquired pneumonia requiring hospitalization
among U.S. adults. N Engl ] Med 2015;373:415-27.

Karhu J, Ala-Kokko TI, Vuorinen T, Ohtonen P, SyrjalaH.
Lower respiratory tract virus findings in mechanically
ventilated patients with severe community-acquired
pneumonia. Clin Infect Dis 2014;59:62-70.

Musher DM, Thorner AR. Community-acquired pneu-
monia. N Engl ] Med 2014;371:1619-28.

Avni T, Bieber A, Green H, Steinmetz T, Leibovici L, Paul
M. Diagnostic accuracy of PCR alone and compared to
urinary antigen testing for detection of Legionella spp.: a
systematic review. Clin Microbiol 2016;54:401-11.

Maze M]J, Slow S, Cumins AM, Boon K, Goulter P, Pod-



0[0f% ©f o HRI XHAZIES T Selin| AR

=

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

more RG, Anderson TP, Barratt K, Young SA, Pithie AD,
Epton MJ, Werno AM, Chambers ST, Murdoch DR. En-
hanced detection of Legionnaires” disease by PCR testing
of induced sputum and throat swabs. Eur Respir J
2014;43:644-6.

Cho MC, Kim H, An D, Lee M, Noh SA, Kim MN, Chong
YP, Woo JH. Comparison of sputum and nasopharyngeal
swab specimens for molecular diagnosis of Mycoplasma
pneumoniae, Chlamydophila pneumoniae, and Legio-
nella pneumophila. Ann Lab Med 2012;32:133-8.
Vikerfors T, Brodin G, Grandien M, Hirschberg L, Krook A,
Pettersson CA. Detection of specific IgM antibodies for
the diagnosis of Mycoplasma pneumoniae infections: a
clinical evaluation. Scand J Infect Dis 1988;20:601-10.
Nilsson A, Bjorkman P, Persson K. Polymerase chain re-
action is superior to serology for the diagnosis of acute
Mycoplasma pneumoniae infection and reveals a high
rate of persistent infection. BMC Microbiol 2008;8:93.
Uldum SA, Jensen JS, Sendergird-Andersen J, Lind K.
Enzyme immunoassay for detection of immunoglobulin
M (IgM) and IgG antibodies to Mycoplasma pneumoni-
ae. ] Clin Microbiol 1992;30:1198-204.

Parrott GL, Kinjo T, Fujita J. A compendium for Myco-
plasma pneumoniae. Front Microbiol 2016;7:513.

Loens K, Beck T, Ursi D, Overdijk M, Sillekens P, Goos-
sens H, Ieven M. Evaluation of different nucleic acid am-
plification techniques for the detection of M. pneumoni-
ae, C. pneumoniae and Legionella spp. in respiratory
specimens from patients with community-acquired
pneumonia. ] Microbiol Methods 2008;73:257-62.
Herrera M, Aguilar YA, Rueda ZV, Muskus C, Vélez LA.
Comparison of serological methods with PCR-based
methods for the diagnosis of community-acquired pneu-
monia caused by atypical bacteria. ] Negat Results
Biomed 2016;15:3.

Villegas E, Sorlézano A, Gutiérrez J. Serological diagnosis
of Chlamydia pneumoniae infection: limitations and
perspectives. ] Med Microbiol 2010;59:1267-74.

Benitez AJ, Thurman KA, Diaz MH, Conklin L, Kendig
NE, Winchell JM. Comparison of real-time PCR and a mi-
croimmunofluorescence serological assay for detection
of Chlamydophila pneumoniae infection in an outbreak
investigation. J Clin Microbiol 2012;50:151-3.

Waterer GW. Diagnosing viral and atypical pathogens in

the setting of community-acquired pneumonia. Clin

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Chest Med 2017;38:21-8.

Syrjst H, Broas M, Suramo I, Ojala A, Lahde S. High-reso-
lution computed tomography for the diagnosis of com-
munity-acquired pneumonia. Clin Infect Dis 1998;27:358-
63.

Heffner JE, Klein JS, Hampson C. Diagnostic utility and
clinical application of imaging for pleural space infec-
tions. Chest 2010;137:467-79.

Arenas-Jiménez ], Alonso-Charterina S, Sdnchez-Pay4d],
Fernandez-Latorre F Gil-Sanchez S, Lloret-Llorens M.
Evaluation of CT findings for diagnosis of pleural effu-
sions. Eur Radiol 2000;10:681-90.

Ketai L, Jordan K, Busby KH. Imaging infection. Clin
Chest Med 2015;36:197-217.

Raoof S, Amchentsev A, Vlahos I, Goud A, Naidich DP.
Pictorial essay: multinodular disease: a high-resolution
CT scan diagnostic algorithm. Chest 2006;129:805-15.
Revel MP, Triki R, Chatellier G, Couchon S, Haddad N,
Hernigou A, Danel C, Frija G. Is it possible to recognize
pulmonary infarction on multisection CT images? Ra-
diology 2007;244:875-82.

Shah RM, Friedman AC. CT angiogram sign: incidence
and significance in lobar consolidations evaluated by con-
trast-enhanced CT. AJR Am ] Roentgenol 1998;170:719-21.
Okada FE Ando Y, Tanoue S, Ishii R, Matsushita S, Ono A,
Maeda T, Mori H. Radiological findings in acute Hae-
mophilus influenzae pulmonary infection. Br ] Radiol
2012;85:121-6.

Miller WT Jr, Mickus TJ, Barbosa E Jr, Mullin C, Van Deer-
lin VM, Shiley KT. CT of viral lower respiratory tract in-
fections in adults: comparison among viral organisms
and between viral and bacterial infections. Am J Roent-
genol 2011;197:1088-95.

Nambu A, Saito A, Araki T, Ozawa K, Hiejima Y, Akao M,
Ohki Z, Yamaguchi H. Chlamydia pneumoniae: compari-
son with findings of Mycoplasma pneumoniae and
Streptococcus pneumoniae at thin-section CT. Radiology
2006;238:330-8.

Ors E Deniz O, Bozlar U, Gumus S, Tasar M, Tozkoparan
E, Tayfun C, Bilgic H, Grant BJ. High-resolution CT find-
ings in patients with pulmonary tuberculosis: correlation
with the degree of smear positivity. ] Thorac Imaging
2007;22:154-9.

Koh WJ, Lee KS, Kwon 0], Jeong YJ, Kwak SH, Kim TS. Bi-

lateral bronchiectasis and bronchiolitis at thin-section



0[O} 9f o FRI XHA2IES T SPelir| AR

=

65.

66.

67.

68.

69.

70.

71.

72.

73.

CT: diagnostic implications in nontuberculous mycobac-
terial pulmonary infection. Radiology 2005;235:282-8.
Brenner DJ, Hall EJ. Computed tomography--an increasing
source of radiation exposure. N Engl ] Med 2007;357:2277-
84.

Volpicelli G, Elbarbary M, Blaivas M, Lichtenstein DA,
Mathis G, Kirkpatrick AW, Melniker L, Gargani L, Noble
VE, Via G, Dean A, Tsung JW, Soldati G, Copetti R,
Bouhemad B, Reissig A, Agricola E, Rouby JJ, Arbelot C,
Liteplo A, Sargsyan A, Silva E Hoppmann R, Breitkreutz
R, Seibel A, Neri L, Storti E, Petrovic T; International Liai-
son Committee on Lung Ultrasound (ILC-LUS) for Inter-
national Consensus Conference on Lung Ultrasound
(ICC-LUS). International evidence-based recommenda-
tions for point-of-care lung ultrasound. Intensive Care
Med 2012;38:577-91.

Chavez MA, Shams N, Ellington LE, Naithani N, Gilman
RH, Steinhoff MC, Santosham M, Black RE, Price C,
Gross M, Checkley W. Lung ultrasound for the diagnosis
of pneumonia in adults: a systematic review and me-
ta-analysis. Respir Res 2014;15:50.

Reissig A, Copetti R, Mathis G, Mempel C, Schuler A,
Zechner P, Aliberti S, Neumann R, Kroegel C, Hoyer H.
Lung ultrasound in the diagnosis and follow-up of com-
munity-acquired pneumonia: a prospective, multicenter,
diagnostic accuracy study. Chest 2012;142:965-72.
Kearney SE, Davies CW, Davies R], Gleeson FV. Comput-
ed tomography and ultrasound in parapneumonic effu-
sions and empyema. Clin Radiol 2000;55:542-7.

Ramirez P, Torres A. Should ultrasound be included in
the initial assessment of respiratory patients? Lancet Re-
spir Med 2014;2:599-600.

Sanyal S, Smith PR, Saha AC, Gupta S, Berkowitz L,
Homel P. Initial microbiologic studies did not affect out-
come in adults hospitalized with community-acquired
pneumonia. Am J Respir Crit Care Med 1999;160:346-8.
Woodhead MA, Macfarlane JT, McCracken ]S, Rose DH,
Finch RG. Prospective study of the aetiology and outcome
of pneumonia in the community. Lancet 1987;1:671-4.
Menéndez R, Cérdoba J, de La Cuadra P, Cremades M],
Lépez-Hontagas JL, Salavert M, Gobernado M. Value of
the polymerase chain reaction assay in noninvasive re-
spiratory samples for diagnosis of community-acquired
pneumonia. Am J Respir Crit Care Med 1999;159:1868-
73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

Waterer GW, Wunderink RG. The influence of the severi-
ty of community-acquired pneumonia on the usefulness
of blood cultures. Respir Med 2001;95:78-82.

Campbell SG, Marrie TJ, Anstey R, Dickinson G, Ack-
royd-Stolarz S. The contribution of blood cultures to the
clinical management of adult patients admitted to the
hospital with community-acquired pneumonia: a pro-
spective observational study. Chest 2003;123:1142-50.
Jefferson H, Dalton HP, Escobar MR, Allison MJ. Trans-
portation delay and the microbiological quality of clinical
specimens. Am J Clin Pathol 1975;64:689-93.

Kim S, Sung H, Kim DJ, Kim MN. Clinical relevance of
positive NOW(TM) legionella urinary antigen test in a
tertiary-care hospital in Korea. Korean J Lab Med
2006;26:93-7.

Roso6n B, Ferndndez-SabéN, CarratalaJ, Verdaguer R,
Dorca ], Manresa FE Gudiol F. Contribution of a urinary
antigen assay (Binax NOW) to the early diagnosis of
pneumococcal pneumonia. Clin Infect Dis 2004;38:222-
6.

Yzerman EP, den Boer JW, Lettinga KD, Schellekens J,
Dankert J, Peeters M. Sensitivity of three urinary antigen
tests associated with clinical severity in a large outbreak
of Legionnaires’ disease in The Netherlands. J Clin Micro-
biol 2002;40:3232-6.

Arancibia F Ewig S, Martinez JA, Ruiz M, Bauer T, Marcos
MA, Mensa J, Torres A. Antimicrobial treatment failures
in patients with community-acquired pneumonia: caus-
es and prognostic implications. Am J Respir Crit Care
Med 2000;162:154-60.

van der Eerden MM, Vlaspolder E de Graaff CS, Groot T,
Jansen HM, Boersma WG. Value of intensive diagnostic
microbiological investigation in low- and high-risk pa-
tients with community-acquired pneumonia. Eur J Clin
Microbiol Infect Dis 2005;24:241-9.

Dominguez J, GaliN, Blanco S, Pedroso P, Prat C, Matas L,
Ausina V. Detection of Streptococcus pneumoniae anti-
gen by a rapid immunochromatographic assay in urine
samples. Chest 2001;119:243-9.

Gutiérrez F, MasiaM, Rodriguez JC, Ayelo A, Soldan B,
Cebridn L, Mirete C, Royo G, Hidalgo AM. Evaluation of
the immunochromatographic Binax NOW assay for de-
tection of Streptococcus pneumoniae urinary antigen in
a prospective study of community-acquired pneumonia
in Spain. Clin Infect Dis 2003;36:286-92.



0[0f% ©f o HRI XHAZIES T Selin| AR

=

84.

85.

86.

87.

88.

89.

90.

91.

92.

Murdoch DR, Laing RT, Mills GD, Karalus NC, Town GI,
Mirrett S, Reller LB. Evaluation of a rapid immunochro-
matographic test for detection of Streptococcus pneumo-
niae antigen in urine samples from adults with communi-
ty-acquired pneumonia. J Clin Microbiol 2001;39:3495-8.
Murdoch DR, Laing RT, Cook JM. The NOW S. pneumo-
niae urinary antigen test positivity rate 6 weeks after
pneumonia onset and among patients with COPD. Clin
Infect Dis 2003;37:153-4.

Navarro D, Garcia-Maset L, Gimeno C, Escribano A,
Garcia-de-Lomas J; Spanish Pneumococcal Infection
Study Network. Performance of the Binax NOW Strepto-
coccus pneumoniae urinary antigen assay for diagnosis
of pneumonia in children with underlying pulmonary
diseases in the absence of acute pneumococcal infection.
] Clin Microbiol 2004;42:4853-5.

Ortega L, Sierra M, Dominguez J, Martinez J, Matas L,
Bastart E GaliN, Ausina V. Utility of a pneumonia severity
index in the optimization of the diagnostic and therapeu-
tic effort for community-acquired pneumonia. Scand J
Infect Dis 2005;37:657-63.

Smith MD, Derrington P, Evans R, Creek M, Morris R,
Dance DA, Cartwright K. Rapid diagnosis of bacteremic
pneumococcal infections in adults by using the Binax
NOW Streptococcus pneumoniae urinary antigen test: a
prospective, controlled clinical evaluation. J Clin Micro-
biol 2003;41:2810-3.

Porcel JM, Ruiz-Gonzdlez A, Falguera M, Nogués A,
Galindo C, Carratald], Esquerda A. Contribution of a
pleural antigen assay (Binax NOW) to the diagnosis of
pneumococcal pneumonia. Chest 2007;131:1442-7.

Oka H, Ueda A, Watanuki Y, Tsukiji J, Kuroda H, Akashi §,
Hirai Y, Fuyuki T, Kaneko T, Ishigatsubo Y. The efficacy of
high-dose penicillin for community-acquired pneumo-
nia diagnosed by pneumococcal urine antigen test. ] In-
fect Chemother 2009;15:108-12.

Birtles RJ, Harrison TG, Samuel D, Taylor AG. Evaluation
of urinary antigen ELISA for diagnosing Legionella pneu-
mophila serogroup 1 infection. J Clin Pathol 1990;43:685-
90.

Helbig JH, Uldum SA, Liick PC, Harrison TG. Detection
of Legionella pneumophila antigen in urine samples by
the BinaxNOW immunochromatographic assay and
comparison with both Binax Legionella urinary enzyme

immunoassay (EIA) and Biotest Legionella urin antigen

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

EIA. ] Med Microbiol 2001;50:509-16.

Alvarez J, Dominguez A, SabriaM, Ruiz L, Torner N, Cayla ],
Barrabeig I, Sala MR, Godoy P, Camps N, Minguell S. Im-
pact of the Legionella urinary antigen test on epidemio-
logical trends in community outbreaks of legionellosis in
Catalonia, Spain, 1990-2004. Int ] Infect Dis 2009;13:e365-
70.

Lim WS, Macfarlane JT, Boswell TC, Harrison TG, Rose D,
Leinonen M, Saikku P. Study of community acquired
pneumonia aetiology (SCAPA) in adults admitted to hos-
pital: implications for management guidelines. Thorax
2001;56:296-301.

Lee JS, Kritchevsky SB, Harris TB, Tylavsky E Rubin SM,
Newman AB. Short-term weight changes in communi-
ty-dwelling older adults: the health, aging, and body
composition weight change substudy. Am J Clin Nutr
2005;82:644-50.

Afshar N, Tabas ], Afshar K, Silbergleit R. Blood cultures
for community-acquired pneumonia: are they worthy of
two quality measures? A systematic review. ] Hosp Med
2009;4:112-23.

Metersky ML, Ma A, Bratzler DW, Houck PM. Predicting
bacteremia in patients with community-acquired pneu-
monia. Am J Respir Crit Care Med 2004;169:342-7.
Labarere J, Stone RA, Obrosky DS, Yealy DM, Meehan TP,
Fine JM, Graff LG, Fine MJ. Comparison of outcomes for
low-risk outpatients and inpatients with pneumonia: a
propensity-adjusted analysis. Chest 2007;131:480-8.
Alikhan R, Cohen AT, Combe S, Samama MM, Desjardins
L, Eldor A, Janbon C, Leizorovicz A, Olsson CG, Turpie
AG; MEDENOX Study. Risk factors for venous thrombo-
embolism in hospitalized patients with acute medical ill-
ness: analysis of the MEDENOX Study. Arch Intern Med
2004;164:963-8.

Minogue ME, Coley CM, Fine M]J, Marrie TJ, Kapoor WN,
Singer DE. Patients hospitalized after initial outpatient
treatment for community-acquired pneumonia. Ann
Emerg Med 1998;31:376-80.

Neill AM, Martin IR, Weir R, Anderson R, Chereshsky A,
Epton MJ, Jackson R, Schousboe M, Frampton C, Hutton
S, Chambers ST, Town GI. Community acquired pneu-
monia: aetiology and usefulness of severity criteria on
admission. Thorax 1996;51:1010-6.

McMahon LF Jr, Wolfe RA, Tedeschi PJ. Variation in hos-

pital admissions among small areas. A comparison of



0[O} 9f o FRI XHA2IES T SPelir| AR

=

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Maine and Michigan. Med Care 1989;27:623-31.
Labarere J, Stone RA, Scott Obrosky D, Yealy DM, Mee-
han TP, Auble TE, Fine JM, Graff LG, Fine MJ. Factors as-
sociated with the hospitalization of low-risk patients with
community-acquired pneumonia in a cluster-random-
ized trial. ] Gen Intern Med 2006;21:745-52.

Song JH, Jung KS, Kang MW, Kim DJ, Pai H, Suh GY, Shim
TS, Ahn JH, Ahn CM, Woo JH, Lee NY, Lee DG, Lee MS,
Lee SM, Lee YS, Lee H, Chung DR; A Joint Committee for
CAP Treatment Guideline. Treatment guidelines for
community-acquired pneumonia in Korea: An evi-
dence-based approach to appropriate antimicrobial
therapy. Tuberc Respir Dis 2009;67:281-301.

Fine M]J, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA,
Singer DE, Coley CM, Marrie TJ, Kapoor WN. A predic-
tion rule to identify low-risk patients with communi-
ty-acquired pneumonia. N Engl ] Med 1997;336:243-50.
Lim WS, van der Eerden MM, Laing R, Boersma WG,
Karalus N, Town GI, Lewis SA, Macfarlane JT. Defining
community acquired pneumonia severity on presenta-
tion to hospital: an international derivation and valida-
tion study. Thorax 2003;58:377-82.

Aujesky D, Auble TE, Yealy DM, Stone RA, Obrosky DS,
Meehan TP, Graff LG, Fine JM, Fine M]J. Prospective com-
parison of three validated prediction rules for prognosis
in community-acquired pneumonia. Am J] Med
2005;118:384-92.

Bauer TT, Ewig S, Marre R, Suttorp N, Welte T; CAPNETZ
Study Group. CRB-65 predicts death from communi-
ty-acquired pneumonia. ] Intern Med 2006;260:93-101.
Capelastegui A, Espana PP, Quintana JM, Areitio I, Goror-
do I, Egurrola M, Bilbao A. Validation of a predictive rule
for the management of community-acquired pneumo-
nia. Eur Respir ] 2006;27:151-7.

Espana PP, Capelastegui A, Gorordo I, Esteban C, Oribe
M, Ortega M, Bilbao A, Quintana JM. Development and
validation of a clinical prediction rule for severe commu-
nity-acquired pneumonia. Am J Respir Crit Care Med
2006;174:1249-56.

Barlow G, Nathwani D, Davey P. The CURB65 pneumonia
severity score outperforms generic sepsis and early
warning scores in predicting mortality in community-ac-
quired pneumonia. Thorax 2007;62:253-9.

Bont JE, Hak E, Hoes AW, Schipper M, Schellevis FG, Ver-

heij TJ. A prediction rule for elderly primary-care patients

113.

114.

115.

116.

117.

118.

119.

120.

121.

with lower respiratory tract infections. Eur Respir J
2007;29:969-75.

Man SY, Lee N, Ip M, Antonio GE, Chau SS, Mak P, Gra-
ham CA, Zhang M, Lui G, Chan PK, Ahuja AT, Hui DS,
Sung JJ, Rainer TH. Prospective comparison of three pre-
dictive rules for assessing severity of community-ac-
quired pneumonia in Hong Kong. Thorax 2007;62:348-
53.

Yealy DM, Auble TE, Stone RA, Lave JR, Meehan TP, Graff
LG, Fine JM, Obrosky DS, Mor MK, Whittle J, Fine M]J. Ef-
fect of increasing the intensity of implementing pneumo-
nia guidelines: a randomized, controlled trial. Ann Intern
Med 2005;143:881-94.

Atlas SJ, Benzer TI, Borowsky LH, Chang Y, Burnham DC,
Metlay JP, Halm EA, Singer DE. Safely increasing the pro-
portion of patients with community-acquired pneumo-
nia treated as outpatients: an interventional trial. Arch
Intern Med 1998;158:1350-6.

Marrie TJ, Lau CY, Wheeler SL, Wong C]J, Vandervoort
MK, Feagan BG. A controlled trial of a critical pathway
for treatment of community-acquired pneumonia. CAPI-
TAL study investigators. Community-acquired pneumo-
nia intervention trial assessing levofloxacin. JAMA
2000;283:749-55.

Suchyta MR, Dean NC, Narus S, Hadlock CJ. Effects of a
practice guideline for community-acquired pneumonia
in an outpatient setting. Am J] Med 2001;110:306-9.
Espana PP, Capelastegui A, Quintana JM, Soto A, Goror-
do I, Garcia-Urbaneja M, Bilbao A. A prediction rule to
identify allocation of inpatient care in community-ac-
quired pneumonia. Eur Respir ] 2003;21:695-701.
Ananda-Rajah MR, Charles PG, Melvani S, Burrell LL,
Johnson PD, Grayson ML. Comparing the pneumonia
severity index with CURB-65 in patients admitted with
community acquired pneumonia. Scand ] Infect Dis
2008;40:293-300.

Abisheganaden J, Ding YY, Chong WE Heng BH, Lim TK.
Predicting mortality among older adults hospitalized for
community-acquired pneumonia: an enhanced confu-
sion, urea, respiratory rate and blood pressure score
compared with pneumonia severity index. Respirology
2012;17:969-75.

Kim HI, Kim SW, Chang HH, Cha SI, Lee JH, Ki HK,
Cheong HS, Yoo KH, Ryu SY, Kwon KT, Lee BK, Choo EJ,
Kim DJ, Kang CI, Chung DR, Peck KR, Song JH, Suh GY,



0[0f% ©f o HRI XHAZIES T Selin| AR

=

122.

123.

124.

125.

126.

127.

128.

Shim TS, Kim YK, Kim HY, Moon CS, Lee HK, Park SY, Oh
JY, Jung SI, Park KH, Yun NR, Yoon SH, Sohn KM, Kim YS,
Jung KS. Mortality of community-acquired pneumonia
in Korea: assessed with the pneumonia severity index
and the CURB-65 score. ] Korean Med Sci 2013;28:1276-
82.

Lee JC, Hwang H]J, Park YH, Joe JH, Chung JH, Kim SH.
Comparison of severity predictive rules for hospitalised
nursing home-acquired pneumonia in Korea: a retro-
spective observational study. Prim Care Respir J
2013;22:149-54.

Niederman MS, Mandell LA, Anzueto A, Bass JB, Brough-
ton WA, Campbell GD, Dean N, File T, Fine MJ, Gross PA,
Martinez F, Marrie TJ, Plouffe JF, Ramirez J, Sarosi GA,
Torres A, Wilson R, Yu VL; American Thoracic Society.
Guidelines for the management of adults with communi-
ty-acquired pneumonia. Diagnosis, assessment of severi-
ty, antimicrobial therapy, and prevention. Am J Respir
Crit Care Med 2001;163:1730-54.

Chalmers JD, Taylor JK, Mandal P, Choudhury G, Singan-
ayagam A, Akram AR, Hill AT. Validation of the Infectious
Diseases Society of America/American Thoratic Society
minor criteria for intensive care unit admission in com-
munity-acquired pneumonia patients without major cri-
teria or contraindications to intensive care unit care. Clin
Infect Dis 2011;53:503-11.

Marti C, Garin N, Grosgurin O, Poncet A, Combescure C,
Carballo S, Perrier A. Prediction of severe communi-
ty-acquired pneumonia: a systematic review and me-
ta-analysis. Crit Care 2012;16:R141.

Salih W, Schembri S, Chalmers JD. Simplification of the
IDSA/ATS criteria for severe CAP using meta-analysis
and observational data. Eur Respir ] 2014;43:842-51.
Charles PG, Wolfe R, Whitby M, Fine M]J, Fuller AJ, Stirling
R, Wright AA, Ramirez JA, Christiansen KJ, Waterer GW,
Pierce RJ, Armstrong JG, Korman TM, Holmes P, Obrosky
DS, Peyrani P, Johnson B, Hooy M; Australian Communi-
ty-Acquired Pneumonia Study Collaboration, Grayson
ML. SMART-COP: a tool for predicting the need for inten-
sive respiratory or vasopressor support in community-ac-
quired pneumonia. Clin Infect Dis 2008;47:375-84.
Yandiola PPE, Capelastegui A, Quintana J, Diez R, Goror-
do I, Bilbao A, Zalacain R, Menendez R, Torres A. Pro-
spective comparison of severity scores for predicting

clinically relevant outcomes for patients hospitalized

129.

130.

131.

132.

133.

134.

135.

136.

with community-acquired pneumonia. Chest
2009;135:1572-9.

Arnold FW, Summersgill JT, Lajoie AS, Peyrani P, Marrie
TJ, Rossi P, Blasi F, Fernandez P, File TM Jr, Rello ], Me-
nendez R, Marzoratti L, Luna CM, Ramirez JA; Commu-
nity-Acquired Pneumonia Organization (CAPO) Investi-
gators. A worldwide perspective of atypical pathogens in
community-acquired pneumonia. Am J Respir Crit Care
Med 2007;175:1086-93.

Mills GD, Oehley MR, Arrol B. Effectiveness of beta lact-
am antibiotics compared with antibiotics active against
atypical pathogens in non-severe community acquired
pneumonia: meta-analysis. BMJ 2005;330:456.
Eliakim-Raz N, Robenshtok E, Shefet D, Gafter-Gvili A,
Vidal L, Paul M, Leibovici L. Empiric antibiotic coverage
of atypical pathogens for community-acquired pneumo-
nia in hospitalized adults. Cochrane Database Syst Rev
2012;(9):CD004418.

Postma DE van Werkhoven CH, van Elden L], Thijsen SE
Hoepelman Al Kluytmans JA, Boersma WG, Compaijen
CJ, van der Wall E, Prins JM, Oosterheert JJ, Bonten MJ;
CAP-START Study Group. Antibiotic treatment strategies
for community-acquired pneumonia in adults. N Engl J
Med 2015;372:1312-23.

Lee MY, Ko KS, Oh WS, Park S, Lee JY, Baek JY, Suh JY,
Peck KR, Lee NY, Song JH. In vitro activity of cefditoren:
antimicrobial efficacy against major respiratory patho-
gens from Asian countries. Int J] Antimicrob Agents
2006;28:14-8.

Yu VL, Chiou CC, Feldman C, Ortqvist A, Rello J, Morris
AJ, Baddour LM, Luna CM, Snydman DR, Ip M, Ko WC,
Chedid MB, Andremont A, Klugman KP; International
Pneumococcal Study Group. An international prospec-
tive study of pneumococcal bacteremia: correlation with
in vitro resistance, antibiotics administered, and clinical
outcome. Clin Infect Dis 2003;37:230-7.

Noreddin AM, Marras TK, Sanders K, Chan CK, Hoban
DJ, Zhanel GG. Pharmacodynamic target attainment
analysis against Streptococcus pneumoniae using levo-
floxacin 500 mg, 750 mg and 1000 mg once daily in plas-
ma (P) and epithelial lining fluid (ELF) of hospitalized
patients with community acquired pneumonia (CAP).
Int ] Antimicrob Agents 2004;24:479-84.

File TM Jr, Milkovich G, Tennenberg AM, Xiang JX, Kha-
shab MM, Zadeikis N. Clinical implications of 750 mg,



0[O} 9f o FRI XHA2IES T SPelir| AR

=

137.

138.

139.

140.

141.

142.

143.

144.

145.

5-day levofloxacin for the treatment of community-ac-
quired pneumonia. Curr Med Res Opin 2004;20:1473-81.
File TM Jr, Mandell LA, Tillotson G, Kostov K, Georgiev O.
Gemifloxacin once daily for 5 days versus 7 days for the
treatment of community-acquired pneumonia: a ran-
domized, multicentre, double-blind study. ] Antimicrob
Chemother 2007;60:112-20.

Gleason PP, Meehan TP, Fine JM, Galusha DH, Fine M]J.
Associations between initial antimicrobial therapy and
medical outcomes for hospitalized elderly patients with
pneumonia. Arch Intern Med 1999;159:2562-72.

Houck PM, MacLehose RF, Niederman MS, Lowery JK.
Empiric antibiotic therapy and mortality among medi-
care pneumonia inpatients in 10 western states: 1993,
1995, and 1997. Chest 2001;119:1420-6.

Dudas V, Hopefl A, Jacobs R, Guglielmo BJ. Antimicrobial
selection for hospitalized patients with presumed com-
munity-acquired pneumonia: a survey of nonteaching US
community hospitals. Ann Pharmacother 2000;34:446-52.
Brown RB, Iannini P, Gross P, Kunkel M. Impact of initial
antibiotic choice on clinical outcomes in community-ac-
quired pneumonia: analysis of a hospital claims-made
database. Chest 2003;123:1503-11.

Garin N, GennéD, Carballo S, Chuard C, Eich G, Hugli O,
Lamy O, Nendaz M, Petignat PA, Perneger T,
Rutschmann O, Seravalli L, Harbarth S, Perrier A. B-lact-
am monotherapy vs B-lactam-macrolide combination
treatment in moderately severe community-acquired
pneumonia: a randomized noninferiority trial. JAMA In-
tern Med 2014;174:1894-901.

Woodhead M, Blasi E Ewig S, Garau J, Huchon G, Ieven M,
Ortqvist A, Schaberg T, Torres A, van der Heijden G, Read
R, Verheij TJ; Joint Taskforce of the European Respiratory
Society and European Society for Clinical Microbiology
and Infectious Diseases. Guidelines for the management
of adult lower respiratory tract infections--full version.
Clin Microbiol Infect 2011;17 (Suppl 6):E1-59.

Paul M, Nielsen AD, Gafter-Gvili A, Tacconelli E, Andre-
assen S, Almanasreh N, Goldberg E, Cauda R, Frank U,
Leibovici L. The need for macrolides in hospitalised
community-acquired pneumonia: propensity analysis.
Eur Respir ] 2007;30:525-31.

Ray WA, Murray KT, Hall K, Arboqast PG, Stein CM. Azi-
thromycin and the risk of cardiovascular death. N Engl J
Med 2012;366:1881-90.

146.

147.

148.

149.

150.

151.

152.

153.

154.

Trac MH, McArthur E, Jandoc R, Dixon SN, Nash DM,
Hackam DG, Garg AX. Macrolide antibiotics and the risk
of ventricular arrhythmia in older adults. CMAJ
2016;188:E120-9.

Chang KC, Leung CC, Yew WW, Lau TY, Leung WM, Tam
CM, Lam HC, Tse PS, Wong MY, Lee SN, Wat KI, Ma YH.
Newer fluoroquinolones for treating respiratory infec-
tion: do they mask tuberculosis? Eur Respir ]
2010;35:606-13.

Chen TC, Lu PL, Lin CY, Lin WR, Chen YH. Fluoroquino-
lones are associated with delayed treatment and resis-
tance in tuberculosis: a systematic review and meta-anal-
ysis. Int J Infect Dis 2011;15:e211-6.

Wang JY, Hsueh PR, Jan IS, Lee LN, Liaw YS, Yang PC,
Luh KT. Empirical treatment with a fluoroquinolone de-
lays the treatment for tuberculosis and is associated with
a poor prognosis in endemic areas. Thorax 2006;61:903-
8.

Torres A, Garau J, Arvis P, Carlet J, Choudhri S, Kureishi A,
Le Berre MA, Lode H, Winter J, Read RC; MOTIV (MOxi-
floxacin Treatment IV) Study Group. Moxifloxacin
monotherapy is effective in hospitalized patients with
community-acquired pneumonia: the MOTIV study--a
randomized clinical trial. Clin Infect Dis 2008;46:1499-
509.

Bhavnani SM, Ambrose PG. Cost-effectiveness of oral
gemifloxacin versus intravenous ceftriaxone followed by
oral cefuroxime with/without a macrolide for the treat-
ment of hospitalized patients with community-acquired
pneumonia. Diagn Microbiol Infect Dis 2008;60:59-64.
Woodhead M, Blasi E Ewig S, Huchon G, Ieven M, Or-
tqvist A, Schaberg T, Torres A, van der Heijden G, Verheij
TJ; European Respiratory Society; European Society of
Clinical Microbiology and Infectious Diseases. Guide-
lines for the management of adult lower respiratory tract
infections. Eur respir J 2005;26:1138-80.

Rizzato G, Montemurro L, Fraioli P, Montanari G, Fanti D,
Pozzoli R, Magliano E. Efficacy of a three day course of
azithromycin in moderately severe community-acquired
pneumonia. Eur respir ] 1995;8:398-402.

Dunbar LM, Wunderink RG, Habib MP, Smith LG, Ten-
nenberg AM, Khashab MM, Wiesinger BA, Xiang JX, Za-
deikis N, Kahn JB. High-dose, short-course levofloxacin
for community-acquired pneumonia: a new treatment
paradigm. Clin Infect Dis 2003;37:752-60.



0[0f% ©f o HRI XHAZIES T Selin| AR

=

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

Schonwald S, Skerk V, Petricevic I, Car V, Majerus-Misic L,
Gunjaca M. Comparison of three-day and five-day cours-
es of azithromycin in the treatment of atypical pneumo-
nia. Eur J Clin Microbiol Infect Dis 1991;10:877-80.
Ramirez JA. Switch therapy in community-acquired
pneumonia. Diagn Microbiol Infect Dis 1995;22:219-23.
Ramirez JA, Vargas S, Ritter GW, Brier ME, Wright A,
Smith S, Newman D, Burke J, Mushtaq M, Huang A. Early
switch from intravenous to oral antibiotics and early hos-
pital discharge: a prospective observational study of 200
consecutive patients with community-acquired pneu-
monia. Arch Intern Med 1999;159:2449-54.

Ramirez JA, Bordon J. Early switch from intravenous to
oral antibiotics in hospitalized patients with bacteremic
community-acquired Streptococcus pneumoniae pneu-
monia. Arch Intern Med 2001;161:848-50.
Castro-Guardiola A, Viejo-Rodriguez AL, Soler-Simon §,
Armengou-ArxéA, Bisbe-Company V, Penarroja-Matuta-
no G, Bisbe-Company J, Garcia-Bragado E Efficacy and
safety of oral and early-switch therapy for communi-
ty-acquired pneumonia: a randomized controlled trial.
Am ] Med 2001;111:367-74.

Nathan RV, Rhew DC, Murray C, Bratzler DW, Houck PM,
Weingarten SR. In-hospital observation after antibiotic
switch in pneumonia: a national evaluation. Am J] Med
2006;119:512.e1-7.

Rhew DC, Riedinger MS, Sandhu M, Bowers C, Green-
gold N, Weingarten SR. A prospective, multicenter study
of a pneumonia practice guideline. Chest 1998;114:115-
9.

Halm EA, Fine MJ, Kapoor WN, Singer DE, Marrie TJ, Siu
AL. Instability on hospital discharge and the risk of ad-
verse outcomes in patients with pneumonia. Arch Intern
Medicine 2002;162:1278-84.

Capelastegui A, Espana PP, Bilbao A, Martinez-Vazquez
M, Gorordo I, Oribe M, Urrutia I, Quintana JM. Pneumo-
nia: criteria for patient instability on hospital discharge.
Chest 2008;134:595-600.

Halm EA, Fine M]J, Marrie TJ, Coley CM, Kapoor WN,
Obrosky DS, Singer DE. Time to clinical stability in pa-
tients hospitalized with community-acquired pneumo-
nia: implications for practice guidelines. JAMA
1998;279:1452-7.

O’Driscoll BR, Howard LS, Davison AG. BTS guideline for
emergency oxygen use in adult patients. Thorax 2008;63

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

(Suppl 6):vil-68.

Siempos 1II, Vardakas KZ, Kopterides P, Falagas ME. Ad-
junctive therapies for community-acquired pneumonia: a
systematic review. ] Antimicrob Chemother 2008;62:661-
8.

Mismetti P, Laporte-Simitsidis S, Tardy B, Cucherat M,
Buchmiiller A, Juillard-Delsart D, Decousus H. Preven-
tion of venous thromboembolism in internal medicine
with unfractionated or low-molecular-weight heparins: a
meta-analysis of randomised clinical trials. Thromb Hae-
most 2000;83:14-9.

Dean NC, Silver MP, Bateman KA, James B, Hadlock C]J,
Hale D. Decreased mortality after implementation of a
treatment guideline for community-acquired pneumo-
nia. Am ] Med 2001;110:451-7.

Mundy LM, Leet TL, Darst K, Schnitzler MA, Dunagan
WC. Early mobilization of patients hospitalized with
community-acquired pneumonia. Chest 2003;124:883-9.
File TM. Community-acquired pneumonia. Lancet
2003;362:1991-2001.

Torres A, Serra-Batlles J, Ferrer A, Jiménez P, Celis R,
Cobo E, Rodriguez-Roisin R. Severe community-ac-
quired pneumonia. Epidemiology and prognostic factors.
Am Rev Respir Dis 1991;144:312-8.

Briones ML, Blanquer J, Ferrando D, Blasco ML, Gimeno
C, Marin J. Assessment of analysis of urinary pneumo-
coccal antigen by immunochromatography for etiologic
diagnosis of community-acquired pneumonia in adults.
Clin Vaccine Immunol 2006;13:1092-7.

Leroy O, Saux P, Bédos JP, Caulin E. Comparison of levo-
floxacin and cefotaxime combined with ofloxacin for ICU
patients with community-acquired pneumonia who do
not require vasopressors. Chest 2005;128:172-83.
Raz-Pasteur A, Shasha D, Paul M. Fluoroquinolones or
macrolides alone versus combined with beta-lactams for
adults with community-acquired pneumonia: systematic
review and meta-analysis. Int ] Antimicrob Agents
2015;46:242-8.

Lodise TP, Kwa A, Cosler L, Gupta R, Smith RP. Compari-
son of beta-lactam and macrolide combination therapy
versus fluoroquinolone monotherapy in hospitalized Vet-
erans Affairs patients with community-acquired pneu-
monia. Antimicrob Agents Chemother 2007;51:3977-82.
Baddour LM, Yu VL, Klugman KP, Feldman C, Ortqvist A,
Rello J, Morris AJ, Luna CM, Snydman DR, Ko WC, Che-



0[O} 9f o FRI XHA2IES T SPelir| AR

=

177.

178.

179.

180.

181.

182.

183.

184.

did MB, Hui DS, Andremont A, Chiou CC; International
Pneumococcal Study Group. Combination antibiotic
therapy lowers mortality among severely ill patients with
pneumococcal bacteremia. Am J Respir Crit Care Med
2004;170:440-4.

Martinez JA, Horcajada JP, Almela M, Marco E Soriano A,
Garcia E, Marco MA, Torres A, Mensa J. Addition of a
macrolide to a beta-lactam-based empirical antibiotic
regimen is associated with lower in-hospital mortality for
patients with bacteremic pneumococcal pneumonia.
Clin Infect Dis 2003;36:389-95.

Waterer GW, Somes GW, Wunderink RG. Monotherapy
may be suboptimal for severe bacteremic pneumococcal
pneumonia. Arch Intern Med 2001;161:1837-42.

Weiss K, Low DE, Cortes L, Beaupre A, Gauthier R,
Gregoire P, Legare M, Nepveu E Thibert D, Tremblay C,
Tremblay J. Clinical characteristics at initial presentation
and impact of dual therapy on the outcome of bacte-
remic Streptococcus pneumoniae pneumonia in adults.
Can Respir ] 2004;11:589-93.

Arancibia F, Bauer TT, Ewig S, Mensa ], Gonzalez J, Nied-
erman MS, Torres A. Community-acquired pneumonia
due to gram-negative bacteria and Pseudomonas aerugi-
nosa: incidence, risk, and prognosis. Arch Intern Med
2002;162:1849-58.

Kang CI, Song JH, Oh WS, Ko KS, Chung DR, Peck KR;
Asian Network for Surveillance of Resistant Pathogens
(ANSORP) Study Group. Clinical outcomes and risk fac-
tors of community-acquired pneumonia caused by
gram-negative bacilli. Eur J Clin Microbiol Infect Dis
2008;27:657-61.

Kollef MH, Sherman G, Ward S, Fraser V]. Inadequate an-
timicrobial treatment of infections: a risk factor for hos-
pital mortality among critically ill patients. Chest
1999;115:462-74.

Murray RJ, Robinson JO, White JN, Hughes F, Coombs
GW, Pearson JC, Tan HL, Chidlow G, Williams S, Chris-
tiansen KJ, Smith DW. Community-acquired pneumonia
due to pandemic A(HIN1)2009 influenza virus and
methicillin resistant Staphylococcus aureus co-infection.
PLoS One 2010;5:e8705.

Bernardo K, Pakulat N, Fleer S, Schnaith A, Utermdhlen O,
Krut O, Miiller S, Kronke M. Subinhibitory concentra-
tions of linezolid reduce Staphylococcus aureus viru-

lence factor expression. Antimicrob Agents Chemother

185.

186.

187.

188.

189.

190.

191.

192.

193.

2004;48:546-55.

Micek ST, Dunne M, Kollef MH. Pleuropulmonary com-
plications of Panton-Valentine leukocidin-positive com-
munity-acquired methicillin-resistant Staphylococcus
aureus: importance of treatment with antimicrobials in-
hibiting exotoxin production. Chest 2005;128:2732-8.
Carpenter CE Chambers HE Daptomycin: another novel
agent for treating infections due to drug-resistant
gram-positive pathogens. Clin Infect Dis 2004;38:994-
1000.

Falagas ME, Karageorgopoulos DE, Dimopoulos G. Clini-
cal significance of the pharmacokinetic and pharmaco-
dynamic characteristics of tigecycline. Curr Drug Metab
2009;10:13-21.

Ruiz M, Ewig S, Torres A, Arancibia F Marco F Mensa J,
Sanchez M, Martinez JA. Severe community-acquired
pneumonia. Risk factors and follow-up epidemiology.
Am ] Respir Crit Care Med 1999;160:923-9.

Snijders D, Daniels JM, de Graaff CS, van der Werf TS,
Boersma WG. Efficacy of corticosteroids in communi-
ty-acquired pneumonia: a randomized double-blinded
clinical trial. Am ] Respir Crit Care Med 2010;181:975-82.
Meijvis SC, Hardeman H, Remmelts HH, Heijligenberg R,
Rijkers GT, van Velzen-Blad H, Voorn GP, van de Garde
EM, Endeman H, Grutters JC, Bos WJ, Biesma DH. Dexa-
methasone and length of hospital stay in patients with
community-acquired pneumonia: a randomised, dou-
ble-blind, placebo-controlled trial. Lancet 2011;377:2023-
30.

Torres A, Sibila O, Ferrer M, Polverino E, Menendez R,
Mensa J, Gabarrus A, Sellarés J, Restrepo MI, Anzueto A,
Niederman MS, AgustiC. Effect of corticosteroids on
treatment failure among hospitalized patients with se-
vere community-acquired pneumonia and high inflam-
matory response: a randomized clinical trial. JAMA
2015;313:677-86.

Blum CA, Nigro N, Briel M, Schuetz P, Ullmer E, Suter-
Widmer I, Winzeler B, Bingisser R, Elsaesser H, Drozdov
D, Arici B, Urwyler SA, Refardt J, Tarr P, Wirz S, Thomann
R, Baumgartner C, Duplain H, Burki D, Zimmerli W, Ro-
dondi N, Mueller B, Christ-Crain M. Adjunct prednisone
therapy for patients with community-acquired pneumo-
nia: a multicentre, double-blind, randomised, place-
bo-controlled trial. Lancet 2015;385:1511-8.

Confalonieri M, Urbino R, Potena A, Piattella M, Parigi P,



0[0f% ©f o HRI XHAZIES T Selin| AR

=

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

Puccio G, Della Porta R, Giorgio C, Blasi E Umberger R,
Meduri GU. Hydrocortisone infusion for severe commu-
nity-acquired pneumonia: a preliminary randomized
study. Am ] Respir Crit Care Med 2005;171:242-8.

Marik P, Kraus P, Sribante J, Havlik I, Lipman J, Johnson
DW. Hydrocortisone and tumor necrosis factor in severe
community-acquired pneumonia. A randomized con-
trolled study. Chest 1993;104:389-92.

Montén C, Ewig S, Torres A, El-Ebiary M, Filella X,
RandA, Xaubet A. Role of glucocorticoids on inflamma-
tory response in nonimmunosuppressed patients with
pneumonia: a pilot study. Eur Respir J 1999;14:218-20.
Annane D, Sébille V, Charpentier C, Bollaert PE, Francois
B, Korach JM, Capellier G, Cohen Y, Azoulay E, TrochéG,
Chaumet-Riffaud P, Bellissant E. Effect of treatment with
low doses of hydrocortisone and fludrocortisone on
mortality in patients with septic shock. JAMA
2002;288:862-71.

Annane D, Sébille V, Bellissant E; Ger-Inf-05 Study G. Ef-
fect of low doses of corticosteroids in septic shock pa-
tients with or without early acute respiratory distress
syndrome. Crit Care Med 2006;34:22-30.

Bruns AH, Oosterheert JJ, Prokop M, Lammers JW, Hak E,
Hoepelman Al Patterns of resolution of chest radiograph
abnormalities in adults hospitalized with severe commu-
nity-acquired pneumonia. Clin Infec Dis 2007;45:983-91.
Mittl RL Jr, Schwab RJ, Duchin JS, Goin JE, Albeida SM,
Miller WT. Radiographic resolution of community-ac-
quired pneumonia. Am J Respir Crit Care Med
1994;149:630-5.

El Solh AA, Aquilina AT, Gunen H, Ramadan F. Radio-
graphic resolution of community-acquired bacterial
pneumonia in the elderly. ] Am Geriatr Soc 2004;52:224-
9.

Tang KL, Eurich DT, Minhas-Sandhu JK, Marrie TJ, Ma-
jumdar SR. Incidence, correlates, and chest radiographic
yield of new lung cancer diagnosis in 3398 patients with
pneumonia. Arch Intern Med 2011;171:1193-8.
Holmberg H, Kragsbjerg P. Association of pneumonia
and lung cancer: the value of convalescent chest radiog-
raphy and follow-up. Scand J Infect Dis 1993;25:93-100.
Menéndez R, Cavalcanti M, Reyes S, Mensa ], Martinez R,
Marcos MA, Filella X, Niederman M, Torres A. Markers of
treatment failure in hospitalised community acquired
pneumonia. Thorax 2008;63:447-52.

204.

205.

206.

207.

208.

209.

210.

211.

212,

Chalmers JD, Singanayagam A, Hill AT. C-reactive pro-
tein is an independent predictor of severity in communi-
ty-acquired pneumonia. Am ] Med 2008;121:219-25.
Menéndez R, Martinez R, Reyes S, Mensa J, Polverino E,
Filella X, Esquinas C, Martinez A, Ramirez P, Torres A.
Stability in community-acquired pneumonia: one step
forward with markers? Thorax 2009;64:987-92.

Coelho LM, Salluh J1, Soares M, Bozza FA, Verdeal JC,
Castro-Faria-Neto HC, Lapa e Silva JR, Bozza PT, P6voa P.
Patterns of c-reactive protein RATIO response in severe
community-acquired pneumonia: a cohort study. Crit
Care 2012;16:R53.

Hohenthal U, Hurme S, Helenius H, Heiro M, Meurman
O, Nikoskelainen J, Kotilainen P. Utility of C-reactive pro-
tein in assessing the disease severity and complications
of community-acquired pneumonia. Clin Microbiol In-
fect 2009;15:1026-32.

Boussekey N, Leroy O, Alfandari S, Devos P, Georges H,
Guery B. Procalcitonin kinetics in the prognosis of severe
community-acquired pneumonia. Intensive Care Med
2006;32:469-72.

Lacoma A, Rodriguez N, Prat C, Ruiz-Manzano J, Andreo
F, Ramirez A, Bas A, Pérez M, Ausina V, Dominguez J.
Usefulness of consecutive biomarkers measurement in
the management of community-acquired pneumonia.
Eur J Clin Microbiol Infect Dis 2012;31:825-33.

Schuetz P, Wirz Y, Sager R, Christ-Crain M, Stolz D, Tamm
M, Bouadma L, Luyt CE, Wolff M, Chastre J, Tubach E
Kristoffersen KB, Burkhardt O, Welte T, Schroeder S, No-
bre V, Wei L, Bucher HC, Bhatnagar N, Annane D, Rein-
hart K, Branche A, Damas P, Nijsten M, de Lange DW,
Deliberato RO, Lima SS, Maravic-Stojkovic V, Verduri A,
Cao B, Shehabi Y, Beishuizen A, Jensen JS, Corti C, Van
Oers JA, Falsey AR, de Jong E, Oliveira CE Beghe B, Briel
M, Mueller B. Procalcitonin to initiate or discontinue an-
tibiotics in acute respiratory tract infections. Cochrane
Database Syst Rev 2017:CD007498.

Schuetz P, Briel M, Mueller B. Clinical outcomes associat-
ed with procalcitonin algorithms to guide antibiotic ther-
apy in respiratory tract infections. JAMA 2013;309:717-8.
de Jong E, van Oers JA, Beishuizen A, Vos P, Vermeijden
W], Haas LE, Loef BG, Dormans T, van Melsen GC, Kluit-
ers YC, Kemperman H, van den Elsen M]J, Schouten JA,
Streefkerk JO, Krabbe HG, Kieft H, Kluge GH, van Dam
VC, van Pelt ], Bormans L, Otten MB, Reidinga AC, Ende-



0[O} 9f o FRI XHA2IES T SPelir| AR

=

213.

214.

215.

216.

217.

218.

219.

220.

221.

man H, Twisk JW, van de Garde EMW, de Smet AMGA,
Kesecioglu J, Girbes AR, Nijsten MW, de Lange DW. Effi-
cacy and safety of procalcitonin guidance in reducing the
duration of antibiotic treatment in critically ill patients: a
randomised, controlled, open-label trial. Lancet Infect
Dis 2016;16:819-27.

Butler JC, Breiman RE Campbell JE Lipman HB, Broome
CV, Facklam RR. Pneumococcal polysaccharide vaccine
efficacy: an evaluation of current recommendations.
JAMA 1993;270:1826-31.

Shapiro ED, Berg AT, Austrian R, Schroeder D, Parcells V,
Margolis A, Adair RK, Clemens JD. The protective effica-
cy of polyvalent pneumococcal polysaccharide vaccine.
N Engl ] Med 1991;325:1453-60.

Moberley S, Holden J, Tatham DP, Andrews RM. Vaccines
for preventing pneumococcal infection in adults. Co-
chrane Database Syst Rev 2008; CD000422.

Maruyama T, Taguchi O, Niederman MS, Morser J, Ko-
bayashi H, Kobayashi T, D’Alessandro-Gabazza C, Na-
kayama S, Nishikubo K, Noguchi T, Takei Y, Gabazza EC.
Efficacy of 23-valent pneumococcal vaccine in prevent-
ing pneumonia and improving survival in nursing home
residents: double blind, randomised and placebo con-
trolled trial. BMJ 2010;340:c1004.

Christenson B, Hedlund J, Lundbergh P, Ortqvist A. Addi-
tive preventive effect of influenza and pneumococcal
vaccines in elderly persons. Eur Respir ] 2004;23:363-8.
Vila-Cércoles A, Ochoa-Gondar O, Hospital I, Ansa X,
Vilanova A, Rodriguez T, Llor C; EVAN Study Group. Pro-
tective effects of the 23-valent pneumococcal polysac-
charide vaccine in the elderly population: the EVAN-65
study. Clin Infect Dis 2006;43:860-8.

Christenson B, Pauksen K, Sylvan SP. Effect of influenza
and pneumococcal vaccines in elderly persons in years
of low influenza activity. Virol J 2008;5:52.

Fisman DN, Abrutyn E, Spaude KA, Kim A, Kirchner C,
Daley J. Prior pneumococcal vaccination is associated
with reduced death, complications, and length of stay
among hospitalized adults with community-acquired
pneumonia. Clin Infect Dis 2006;42:1093-101.
Mykietiuk A, CarratalaJ, Dominguez A, Manzur A,
Fernandez-SabéN, Dorca J, Tubau E Manresa F, Gudiol E
Effect of prior pneumococcal vaccination on clinical out-
come of hospitalized adults with community-acquired

pneumococcal pneumonia. Eur J Clin Microbiol Infect

222,

223.

224.

225.

226.

227.

228.

229.

230.

231.

Dis 2006;25:457-62.

Jackson LA, Neuzil KM, Yu O, Benson P, Barlow WE, Ad-
ams AL, Hanson CA, Mahoney LD, Shay DK, Thompson
WW; Vaccine Safety Datalink. Effectiveness of pneumo-
coccal polysaccharide vaccine in older adults. N Engl J
Med 2003;348:1747-55.

Skull SA, Andrews RM, Byrnes GB, Kelly HA, Nolan TM,
Brown GV, Campbell DA. Prevention of community-ac-
quired pneumonia among a cohort of hospitalized elder-
ly: benefit due to influenza and pneumococcal vaccina-
tion not demonstrated. Vaccine 2007;25:4631-40.

Jackson LA, Neuzil KM, Whitney CG, Starkovich P, Dun-
stan M, Yu O, Nelson JC, Feikin DR, Shay DK, Baggs J,
Carste B, Nahm MH, Carlone G. Safety of varying dosages
of 7-valent pneumococcal protein conjugate vaccine in
seniors previously vaccinated with 23-valent pneumo-
coccal polysaccharide vaccine. Vaccine 2005;23:3697-
703.

Torling J, Hedlund J, Konradsen HB, Ortqvist A. Revacci-
nation with the 23-valent pneumococcal polysaccharide
vaccine in middle-aged and elderly persons previously
treated for pneumonia. Vaccine 2003;22:96-103.

Waites KB, Canupp KC, Chen YY, DeVivo MJ, Nahm MH.
Revaccination of adults with spinal cord injury using the
23-valent pneumococcal polysaccharide vaccine. J Spinal
Cord Med 2008;31:53-9.

Nuorti JP, Butler JC, Farley MM, Harrison LH, McGeer A,
Kolczak MS, Breiman RE. Cigarette smoking and invasive
pneumococcal disease. Active Bacterial Core Surveil-
lance Team. N Engl ] Med 2000;342:681-9.

Almirall J, Bolibar I, Serra-Prat M, Roig J, Hospital I, Ca-
randell E, AgustiM, Ayuso P, Estela A, Torres A; Commu-
nity-Acquired Pneumonia in Catalan Countries (PACAP)
Study Group. New evidence of risk factors for communi-
ty-acquired pneumonia: a population-based study. Eur
Respira ] 2008;31:1274-84.

Baik I, Curhan GC, Rimm EB, Bendich A, Willett WC,
Fawzi WW. A prospective study of age and lifestyle fac-
tors in relation to community-acquired pneumonia in
US men and women. Arch Intern Med 2000;160:3082-8.
Marston BJ, Lipman HB, Breiman RE Surveillance for Le-
gionnaires’ disease: risk factors for morbidity and mortal-
ity. Arch Intern Med 1994;154:2417-22.

West R, McNeill A, Raw M. Smoking cessation guidelines
for health professionals: an update. Thorax 2000;55:987-99.



