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A HEVEN e DIHE D X AR 2OV T

FRE BAE, BFTOEE NN BA M SO, NEE ER W R & A
VSBR[ ISR
LR R RERE G AT BRI IR ISPIR B

= g - A E T, AFEOER LIS BB B L T, KB IEERIEMET 22 TH O, AFROIER
EEATH A, AR ZOATEE, F- B PR L85 2 L2856 LT 2 28, BUIK TIE iR % % 1IE
FEIZEWT S 2 FRMEC i v, FHEBRIZ, BIEME S 2 > TW B 01d, BREIERD 7 < B - Fifit 3 5 ANTEMERRHEC
HBHIEND, WEERBAEZR EIRBEMERM R OGRIK T L 2 2 WEOE I L), FaMeEiG & % 5l 5 2 & 95%
W, F 7o, BREEMEIT RO ER & L THEMRPZ W LA CE L LN TWSED, £I21970FER oG IZHK DN
TWhEEZLNL., ZTNE1970FERDHEITDOVT, Marik 51, 1) ZEAEAD S B 2588 L TV 2 EBIAE <, i
ALBRAE R HEFT M 9%, Mg PF 56612325\, 2) percutaneous transtracheal aspiration (PTA) O T B K )RME % (55T 5,
3) EMET OV g — S R A HRRIEE T OB AL, 4) 1970 EUTEIE O LHET 78EE L Tw W, 5)
WEEAI34-56 1% & LA, %2 EORB LR L, BEOMZORHE & 3R 2 REELZ R L Tw5. &4
&, ShE ok e O L LG & L C BiEMR 2 1Z U & L 7@F OB TlaMim 258 LWl 2
LY IEMICHET A 2 L2 HETH 5, FlIE D 16S ribosomal RNA (tRNA) & {n % W 72 MIEFEMRATIC £ > T, filigs
DIFHED O HFZRAR 2 R 5 JE T RO IRREMRER 24T 7o/ 5, iRl ) A 7 2 B3 Al T, 8 OWEIEE:
FEETIEE/NGHE S B 2O L O FEREA31.0% & b o & b % Rl S, SR 13 6.0% &<, FRnE
PER RO EE & LT, Be&MER L@ ARGl S AT 2 iRk ARIE S 7.

F—7— K RREEVENT 2%, BEACHER, TTEE L > 9 ERH, 16S ribosomal RNA sE {1, #ll 7 3 AT

(20174E11 A 17 H =A%, 20194E4 A 11 H <#)

i L ® FORFEIZE ET 5 TWAE, T DD, VLN 50

JAREZ W | ZHUE LT, BT s R b I S BE &

THE T, EEOFERBLICE I BB oM
DA S, BHE, MiRIE3FHICEZ WK E > T 5
[1]. #FRZ6s LosEkE TORLEHNEL L, 205
R BN RSO TWAD Z EDHI ST W5 [2].

2016 4R\ 2T DSE T D AL7Z A & FBHT TIE, FRBEME
P, BRHEMER 4 TR WIS RS L el L, S
EMFHRIARTH 5 2 LG SN TV EH[3], 3
TR RR M 25 0 BIRE 72 B2 W L (X AFAE R ST, 2017
AT SN TH AR RS RN RZHEAT A F
FTA 2017 1I2B VT, FAMEEAT & % 58 ) A 7

WIS 5 0 ERRRE T H 5.

5 72, BRAMEMENT 75 D BE) 2GR IE ORI BV TS,
JERW O IEMERIBIESEETH 5. FREENT DR
WH & LT, 20% IZHBENIZELES 5 MR %2 Kt
L7-HEMERCTH L 2 Lo Tl [4-7], 8,
AR 2 TR R Y — 7y b e LIRS
(sulbactam/ampicillin, clindamycin) A3 S i1 5 [8-
10]. L2 L, FRMEVERT 2512 B 1) 2 BESE R O BRIR Y
FNTOWTUE, 5 R O A EE o #380E, BRAR BRI
REREDE, BRI R OERB A H— I T

*RPDER RSE M ESEEARRSE EEE MERZRNERE, T 807-8555 AR UL AL LN T /ARG VE X A o o 1-1, Tel: 093-691-7453,
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WRWZ LR ENL, RETAICHEBE N T 5 LT
S A\, —F L4ETIE, 16S ribosomal RNA (rRNA)
HZTFE2IE LD LT 25 TFEMENTEE VT
W2 AT |2 B 2 R K OBGET A A Th LT B
D, INhFToRFEEEZRLE LKE L KL C,
WORFETIIE 2 L WIS I Lok L
MW ZEDTL Y IEEICFET 2 2 LT REL oo 72
[11-14].

KREGTIL, FRMEVERT 25 ORE B L ORI E 22w,
B x DEEERIR AR FTR A W= & o ILFFSE
& LTIT-7216S IRNAEIE T & W72 12 BT 5
MM OMER115] % 5 F 2T 5.

1. ERMELE I 95 D FERERE T

A | BH R & N BATERANE & (2SI A, B
FAME & B L BRI e ) b OTH D,
—7J5, ANBEMEFRIE (silent aspiration) & 1%, kR Er
JEREED VD O, LERIN TS 16]. ABEN:
e S B, FEIRH 24 U 2 flvNiRIE (microaspiration)
BREEETHOHPERTREIAZ LG THEY (17,
18], TRTHWMW O TlER\V. Lo L, [HeTHE
HEfE 2 X 72 L WEHE] o T & & b IZRAET 5
BT 5 &, BHOBOHEMEMEESH DX ) 12
%o 7ok, MHDALOFET 3R 2 JH AN AE U, iy
[ ZAEHE T SRRSO O 2 E L 5. #HFRE LT
WAL 2T 010 h b ZOLHIT, AR
SR AR LR O W B R O A7 557, AT L 72 IREE
DEIRT 4. BRBEIC L 5 TRERGFOMIEIEThHN
13, EAEIR 2y, & L U3, IR, AN v 4
HRERDBND DI TH %720, JRET O JhiE 3712
PR AULERRIICH S A2 A IZIEES I L b
HAHY, BIRBERT 5 TRWEE R ETITREIZHK
SEDHLR LT~ R T 5.

e T RERERE £ 1L, AROART, Bk, Rz IRE 2 4
kL, BRGIRERHE THRAED S 5% 2T 25| 2
CL, MRE LT, FRHEMEAT 2 %4 ) X3 IR (A0
A ZIW)ICKE A, F 7-RREEVER 25 T, IR TED 5
WHOENEERDPIRKTH D Z & D%, ERDIE -
ENLavnhd LLERVwD, LiIZLIEEsE Tl
BRI A0 5 & &3, RIS - 2 NI LT\ b
ZE b L. —REIIZIE, SRR CRRMETERL 2 & 5
JET D&% B, T, AHEERE ZBET R
<, KOG O T HE - CRAMEAIEIE L TR
WZOBNBDLIEDLVEEZLNDLD, AT H
HEERBETH > THRMEMM RO TIEI TR T 50
b 5 [19-22].

2 HETREEZ X 22 LR iR GREEERi 20 ) 2 7))
AR PRI 20, [ TRRBERE S & X2 LR 9V IRRE
AT HND, MR E L DI TIPEPIMIR 2 4R 1) R L
Weg 5 Z & CTHERERT LML TH L. Marik 5 D
[23] CiL, [REMED ) A 7 [T )&, [k T Fhk R
E] THEEBEGMOREE] [ L5GE £ 7213 LEHE
DIRFFRE IDRH T OENTWD, T2 [FEHED )
A7 WF 1, We THBEREQORKIZ LY, S HICHE
RS (BB 2E) & BEREMIRE & (B RESE) D 2 D125
oAb, RENESE TAEEHARoEE] L
OB F 7203 LEEALE O A R 2 R L, W
CIE, IHEE, MESE, AEO WS N O, 2 b O
MOFMH 7 &, B AL (Peze- %) 12X )
WEEEZ X T TEEZRT. —F, RS &
W&, BT TSR | 2 e L, BRI, B
s, 8= 2 VR, BNIES, CTA»A, BHEIME 2 &
O HR AR R R R, i MR R LAE R/ 2 A b
O 7 4 — 7 EOMRER R, SRR EARE, £ 2N
L —EER 7 & ORMMREE 5% & OHR O
& PEEE R MRIRIE I X 2 MRS O, e T o
BT RME T 5 % PRI 2 e\ & 22 EAVER &

LCHIF5N5[23-41].

3. WMVl 98 0 J5L K R
1) 2% Hho 72 R o s

1970 454X 00 FRME P it 25 o0 TR R 1 12 B 3 5 s T U,
B ME R ORI AEEE 12 73.9-100% (R & & % & 1)
RO TE[4-6]. Vo lFH T, 1990 FFLLE D
Ha AD L 19934ED Mier H O Tl B O
FeiliE 7 < [42], F 72,2003 4FE- D El-Solh DR EIZ B W
T, BEAMR OB IX 11.6%REICE EF 5T
B0 [43], 1970 FRN TG S N7RER L 1TKE < Tesk
LC\w5 (Tablel). ZOHEMEIZOWTIEENTIE%R
WS, Marik 5 O FIZ B VT, 1970 F I H S &
N353 T, 1) FERED S B 25658 L 72 ERI A%
<, BfUNERE R BEFE R 25, MEMBRFEBIAS L < & Eh
TWw72Z & [23] (Lorber 5 Ot CTIEMilEE2521.3%,
MM 25 44.7%[5], Cesar & O HHE TR £570.6%
(6], Bartlett 5 O TILMIPEBEAS31.5%, BIEE M
KDI18.5% % 5 ® T\ 72[7]),2) PTA (percutaneous
transtracheal aspiration) O FHAFRMEL FFF L, HR
&L SRR 2SRRI S T - REEA D B
(19804ELLEE, THIC X 2 REED20fTb % L
%ol2),3) WRERELTEET V- VHEERR
ELMIEE TCORF R E o2 b B L Tn
LUREMRHIFHNTWD, F/z, DOEEEARER
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BAXMi R ESE DB D % A3 % H3[44-46], 1999 4E D
Yoneyama 5 D5 LIZEOWT, ElEHICBIT A1
Wer 7 REREINDLE LI/ EQERND—D &
LTEZLNLI47]. & 512, FRHEMER 013 — %912
65 L EDOERE 2L WA, 2000 4 LUIBE IR & vz
WETIEWTND PFHFERB TSR L L mlE S
<[15,33,43,45,48], —M&ERIREN A A —T LT3
BTG 228, 1970-1990 4R O FRE T FIE R A
34-56 75 & TR0 F < [4-6, 42, 49], R 9 0 72k
DEVDHEL TV LWREESZEZ 5N, —/T,
KA AT39.6-43.2% 12380 H LD 2 &R, HEIC
£ o TIIBEMERE OFH B AP TN T nik y,
B ORI D W TR & T EF 2N, T AHDTELE
T5IEUERPLETH), —EDRFENHE LN T
W\ WODBURTH 5.

2) M FEMAT & O 72 TR R B o st

Fa L, HEEERRFME S E LI T, g
DIFED B EFEBRIN L 72 /8 L Mfe ki (BALF) %
FVC, 168 IRNA L T2 4 — 7 v b & L 7=/ #&
M %247 > 72 T H Al %% (community acquired pneumonia
(CAP)) [12] R R/ B i 4% (healthcare associated
pneumonia(HCAP)) [14] @ JFIR B 32 % 17 - 7245 5,
TP CRET A4S E T, BikERkE A > 71T
VYRR 72 & & Vv o 72 common bacteria DAL, TIEL >~
PERECHRMEEA N E TOHME L) &L M
B, WRZIRICBIA NS ORFEOEEMWZIH S
M L7 S HICHERMERIICEI L T, CAP T 15.6%,
HCAP T9.8% % 58, CAPDO TS L ) &I & 1
72k, =T, OPENL Y EREICE L CTlE, CAP T
9.4%, HCAP T23.2% & W HEIE THRIL &, $I1275
WL Lo mEEE R & IRESAR R EHICB VT
REENCEE 2 EE TR L btz @ L
7o, AR, KELHEE R ROFE D S HH
ST PR 2 R L, B KA I AY
IR N ORI O DNA 28 LT, Mk N o & 1% 1
OEEEZFFMT 5 EDWEETH L I &b, HEL
YH IR O L9 % lE OWEGRER AR 7 & TIX /NG
i SNAHE e WAES, B52E F AR DA B 2 S 7 &
OBEIZIEFIZEN T WD, F 2T, FTaid, itk
I D RRE %S 202 5720, fikOZH TTA
EOMBEHFERITIC L D177/ 2R E LRE 21T- 72
[15]. 1774 OB ETFL, ML FEE(36.1%), ik
W (22.9%), FRHVE (31.3%), B AHEEE (32.5%) T
& 1), El-Solh & [43] 224k & [33] DR & [FARIZ 2R
B L TR BN L 22 o 72D T, Marik & O FR

A7 DEFIZIEDNT23], it BE % Rl 7
T & JEERMR YRR 258 1200 TR R 47 o 7278, Rk
BiZiC BT 58— EHRMEEEMIBNTho b}
M EI A2 Em VR & LCiE, T L & ERE 2k
7z GRMEVERG 727 31.0%, FEARMEE T 251 14.7%) .
—, BEEMERE B LT, AR 2B 6.0%, JEiRmE
PR REE17.9% Td V), FRMEENG R CltA MR X5
WEedodz. F7z, rametEm 95/ IERaue il 25 o T
FELE DI, A v TNV W (16.7%/14.7%) , [t S EK I
(11.9%/13.7%) (T EHEEIZGED SNTB Y, BliRkiSHIC
BT, L ERRRBAEROA L ST, fERH
SHHFIEDRISICBWTEE L Z 2 5N TV A%
RERA ¥ 7 VLY EORRFEEDENEIZDOW
THTHEET L ENEETDH .

b W

16S rRNA & {1 % F 72 M ST O R 5 12,
ARMEVENT RO NS & L CHEL Y ERE A EETH
BT R BEEER A TAEIC L CasbED ) A 7 &3
B2sh F 0o 7 L RO FINE & LTidsh
F CTHAREHl S LT W2 T BRI S 7172, El-Solh
SIE, PGB & DR A IREE & ORI D 2 2
&R LT 503500, MITRERAT OFE R A 513, 5)
HEPER 212 BV TUXIREPI O MIE (L > FERE) ATE
B o TO D IREMEDS S V) | IEEfT A IRAE & 1
WA, S 5121, MAOEMERE & OBREZ IS 202
T 5720128 6% 5HROERPLETH 5.

Al # M R
FZAPNAN L 2 FIH A L
51 B X ®
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Table 1. Causative pathogens and clinical backgrounds in patients with aspiration pneumonia*

Study Year Nation Number Sampling The methods for detecting bacteria Age (mean)
method
Aerobic culture Anaerobic culture Others
1 Bartlett JG 1974 USA 54 (Pneumoia 27, PTA Eosin-methylene-blue agar, Chopped-meat glucose Not analysed 54
4] T lung abscess 17, blood agar and peptic digest  broth
necrotizing of blood agar, Brucella base-
pneumonia 10.) menadione-blood agar, and
a selective agar (kanamycin-
vancomycin laked-blood
agar or neomycinblood agar)
2 LorberB 1974 USA CAAP 24 PTA, Details unknown Brain-heart infusion agar  Not analysed 34
[5]11 (Pneumonia 6, Thoracentesis
lung abscess 14,
empyema 4.)
HAAP 23 56
(Pneumonia 12,
lung abscess 4,
empyema 7.)
3 CesarL 1975 USA 17 (Pnemonia 5,  Mainly TTA 5% sheep blood agar, Thioglycollate broth with Not analysed no data
[e] T lung abscess 12.) eosinmethylene blue agar, rabbit serum, 5% sheep
chocolate agar with X and ~ blood agar, 5% sheep
V factor, and phenylethyl blood phenylethyl alcohol
alcohol agar with 5% sheep  agar, and 5% sheep blood
blood Schaedler agar
4 Mier L 1993 France 52 (CAAP42, PSB Chocolate agar, trypticase ~ Columbia agar + 5 % Not analysed 48.8
[42] HAAP 10.) soy agar, and McConkey ~ horse blood, Columbia
agar agar + 5 % horse blood
+ 40 rag/1 nalidixic acid
5  LeroyO 1997 France 116 No data Unknown Unknown Not analysed 53.5
[49]
6 El-SolhAA 2003 USA 95 Mainly BAL 5% sheep blood agar plates, CDC anaerobic blood Urinary sample were Aerobic 80.2,
[43] chocolate agar plates, and  agar plates assayed for L. pneumophila Anaerobic 77.1,
MacConkey agar plates and S. pneumoniae antigen Unverified 80.6
7 Yamanda S 2010 Japan 64 Nasotracheal ~ Blood agar, Bromothymol Not analyzed Not analyzed 81.4
[48] suctioning Blue agar, chocolate agar,
and CHROM agar candida
medium
8 HayashiM 2014 Japan 96 Mainly Unknown Not analyzed Urinary sample were 80.5
[33] endotracheal assayed for L. pneumophila
aspirate and S. pneumoniae antigen
specimens or and serum antibody titer
sputum against M. pneumoniae
and C. pneumoniae were
assayed
9 AkataK 2016 Japan 83 BAL - - The bacterial floral 76.6
[15] analysis of 16S rRNA

gene

CAAP: community-acquired aspiration pneumonia, HAAP: hospital-acquired aspiration pneumonia, PTA: percutaneous transtracheal aspiration, TTA: transtracheal aspiration,
PSB: protected specimen brush, BAL: bronchoalveolar lavage, L. pneumophila: Legionella pneumophila, S. pneumoniae: Sterptococcus pneumoniae, M. pneumoniae:
Mycoplasma pneumoniae, C. pneumoniae: Chlamydophila pneumoniae, *: The percentage of 10 most predominant pathogens in aspiration pneumonia are presented (Only
Yamanda S’s study shows that the percentage of pathogens in patients in whom pathogens are detected.), T: The data include mixed infection and therefore total percentages
exceed 100%. & Normal flora: Micrococcus spp., Neisseria spp., Corynebacterium spp., and o- or y-streptococci
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Patient character Anaer-  Oral strepto-  S. pneu- S. aureus Hae-  E.coli Klebsi- P aeru- Entero- Proteus Others Unknown
obes cocci moniae mophilus ella spp. ginosa  bacter spp.
spp. spp.
Alcoholism (31.5%), 92.6 1.9 13 14.9 1.9 11.1 11.1 11.1 7.4 1.9 9.3 0
general anesthesia
(16.7%), acute
cerebrovascular accident
(13.0%)
Chronic alcoholics 87.5 375 12.5 0 0 0 4.2 0 0 0 0 0
(75.0%), significant liver
disease (58.3%)
Serious neurological 73.9 0 43 17.4 0 21.7 0 34.8 0 26.1 17.4 0
disorders (73.9%)
No data 100 41.2 17.6 0 29.4 0 5.9 0 0 0 88.2 0
Drug overdose (50.0%), 0 3.8 7.7 11.5 3.8 3.8 1.9 5.8 1.9 3.8 3.8 63.5
intestinal obstruction
(15.4%)
Drug overdose (38.8%), Not 5.2 19 233 8.6 8.6 0 0 0 5.2 11.2 (Including 39.7
cerebral intact/ analyzed (Staphylococcus Klebsiella spp. and
hemorrhage (6.9%) spp.) Enterobacter spp.)
Stroke (78%), but not 11.6 6.3 52 8.4 2.1 11.6 10.5 2.1 1.1 7.4 8.4 432
detailed for aspiration
risk
No data Not Normal florai 7.8 12.5 3.1 0 0 3.1 0 0 3.1 48.4
analyzed 48.4
Cerebrovascular disease ~ Not 1.0 15.6 24 52 10.4 14.6 9.4 4.2 2.1 8.3 39.6
(42.0%), neuromuscular  analyzed
diseases (18.0%),
dementia (40.0%),
gastroesophageal reflux
(45.0%), esophagectomy
or gastrectomy (17.0%)
Cerebrovascular disease 6.0 31 11.9 4.8 16.7 2.4 3.6 2.4 1.2 0 16.9 0

(36.1%), Neuromuscular
diseases (22.9%),
Dementia (31.3%),
Gastroesophageal
disorder (32.5%)
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Microbiology of Aspiration Pneumonia
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Yahatanishi-ku, Kitakyushu, 807-8555, Japan
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Abstract : The number of patients with pneumonia has been increasing as the population ages, and most fatal pneu-
monia cases are the elderly with aspiration pneumonia. Although aspiration pneumonia leads to poor short- and
long-term prognosis, there have been no practical ways to diagnose it precisely. Persistent subclinical aspiration
without any subjective symptoms is problematic in clinical practice in patients with aspiration pneumonia, and
physicians can only use aspiration risks such as brain infarction to diagnose aspiration pneumonia. Anaerobes have
been believed to be major causative pathogens in aspiration pneumonia, based on data from the 1970’s. In relation
to these data, Marik insisted that there is a possible overestimation of anaerobes because 1) the sampling of micro-
biologic specimens was in the late phase in the course of the illness, especially frequently after developing complica-
tions such as abscesses, necrotizing pneumonia, or empyema thoracis; 2) the organisms recovered by percutaneous
transtracheal aspiration (PTA) sampling could have been contaminated by the aspiration of oropharyngeal flora
during the PTA procedure or colonized in the trachea; and 3) many of the patients had chronic alcoholism or were
under general anesthesia. In addition, 4) oral care was not common in the 1970s, and 5) the patients in these reports
were relatively young. Molecular biological approaches using the 16S ribosomal RNA (rRNA) gene have recently
been used, and have enabled us to detect more exact pathogens compared to conventional bacterial culture. Using
the method with the detection of the 16S rRNA gene, we evaluated the bacterial phylotypes in bronchoalveolar la-
vage fluid in patients with aspiration pneumonia and found that oral streptococci were the most detected phylotypes
(31.0%), while anaerobes were only 6.0%. Our results suggest that oral streptococci are important, and anaerobes
may have been overestimated as causative pathogens in patients with aspiration pneumonia.

Key words: aspiration pneumonia, anaerobes, oral streptococci, 16S ribosomal RNA gene, bacterial floral analysis.
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