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« Antibiotic coverage
* Pharmacokinetics
* Pharmacodynamics
* Dosage

* Dose duration

Anti-

microbials

Fig. 1.

DIEIPORHE B W RIBFULZ D & D % HHE B
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SECT [HRRo&ZE] L LTULLAshTBY,
DFO—HTHDb, ZOEIHI [HEHSTHTD
ENeHo T - TOHo T2 L, Moz
ELHSOFEDLMS RIFNILE S & LT v
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« Anatomical lung abnormality
« Immune status

« Renal function

« Liver function

+ Severity of infectious disease

* Drug sensitivity
* Drug resistance

Factors related to refractory respiratory infections

BTH 5, ZDIZHHHEZEN 7 (Fibrocavitary type)
Dt Mycobacterium avium-intracellulare complex
(MAC) i, 84T 1AT 7 A~V F)L A i (Chronic
progressive pulmonary aspergillosis ; CPPA) A%
NHIZFENL, EWHEICMZ, FLrh—2%E80
PRIV YD B & RER I 12 Z RS 5 BeEHY
WL 72 DY,
A-2. REBARLEE

BRI D10 TR IREEZET 2 LENDH Y,
C IS O AR GAE C LS R AT 7L AR R 2
D ¥ MIRBWHENE L, WESHICET Tk
W ETFIEOHEEDEE L <, MR - GRS
WX a0 kv, TORENZ2—FET A
F- Z fifi 95 (Pneumocystis jirovecii pneumonia :
PcP) Td 5%, —JiTHIV BIIEIRE SN D E
FEOMIBLHEIEAREECIXEEREORIELE & b
V2T 7 AE SUS A U Il AERAEAL 3 5 e F
WEEEEMH (immune reconstitution inflammatory
syndrome ; IRIS) DA, LW F MK 4 H &
(o & 7Y TUE, A RO RIE RS AT S AUEIR
ICZLWYAF Y THRNCL D BWENS 2 &
b v,
A-3. (SEEHYPTIRERIRIAEREX R

M RS ORI L HE T & 2 RN 7
Z )V F )V ZJE (invasive pulmonary aspergillosis :
IPA) REATHIE (zygomycosis) T3 M/ A
R HIE 2 F D Br & 23 70 { 2\ 720 1R H O T
ENNEE 25120, UGS 2 & OB W
RLHGFHTRZREICT ) v 7 ICHRE S D 2157
WIEDE C, RER R BRBRIGEIC b L e T IR
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NS EEBTHRAIED S < DIBIEDBEIYETH 5
L LML, HEHRIT LD REELREE T
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EHOWIR X M TREZ 2 /M S N BIE L AN S
Wz, W% CT ©NTM A38Eb i, IEHEMAEIZT
Mycobacterium intracellulare 7% PCR T/, 4
HEED/PNRRFE DI NI T ICZEA 2 720, SJEX
B M AT 12 CHli M. intracellulare JiE & # 72 Rifam-
picin (RFP), ethambutol (EB), clarithromycin
(CAM) ZBEL72L 25, REFIB L2010k
o BRI BRISMBAEREZRE L7205, KAD
FEF LN D o720 THHOKRERIZHE CT
TR OEALDS A B, KNS FEWREL T AR,
RFP 300 mg, EB 500 mg, CAM 400 mg CTHR L,
RFP 450 mg, EB 500 mg, CAM 800 mg ~ & Hi=
L, GHFEZMG L7220, B RdEEIcZ L, e
M FE TS TRBE DS EAT, WEFE D Rt L 720
THUTH LTI TR Z R BN TIED 2 H
ST, Full dose TOWGEERMAG 1 41205
EFMORHE R, B LHRRE L HESNLE
T EEGIBRA 2 AT L 720

CDIEBNZ BT ME CT foft#zRd (Fig
2)o M5 1A 11 7 BRI G & ki L
TRAHIZL b5, ETEICBIT MO,
BEDIEIE, TEOEWHEAD DA SN 5, Shiraishi
513t MAC FEDAFHGIE O 5 & L TOHYGHE
% 6 7 Ak L C O HFRD T 2 @R EDSBRF L,
BAEMNT R E D 2 WOt gR S Rz T, &5
K@ L w@~27 174 Figt MACIE® T A~
FVAEDEMEZT T LAY, ZofkiEizbh
OUOHEOBHRIZBIT HER L IZITERL T 5,
B L 7290028 TR AEAITH 555, b
TR B B ASIE |20 5 Fifiid d < L TO WE DK
PVEHIE L72b0TH- T, BIRHERTII RV
DO FM L b REHRERTH Y, kb IEY
HBROHBDSLETH D Z LIFFEE L TH L LEN
H5b,
2. RENBRENEEGEENDRIS
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Fig. 2.
(a) First visit

Chest CT image

(b) Immediately before operation (23 months after the first visit)

Hemostasis with a
guide sheath

Confirming the tip of the guide sheath
within the target lesion

Guide sheath

1

Probe for radial type of endobronchial ultrasonography

Easy hitting of target lesion | |

Easy repetition of specimen sampling

Fig. 3.

HitbidlE EORTC/MSG O & & el fute
WL O 7280 ORIV B R R GREZ W 348 2 il v T
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%% { ORIBBLERRIFZE DML A A NI #E T X Pra-
bable ML EOJEFIASH STV 5, 4Lt Proven
M BEBINL N L2 WFE-THB Y, ER
(AR A R AR 7 &°C, AAR SR B 72 5
ENRD LBV EITGER L TWb, iR EES
(25 I 2 AR BB EGLE O T2 72 % Gl i O —
DIHiDH Y, BWOT 7O —F & L TIRAEL
ARRASEIFE D RS, EBRIAT AN EE 2 556 H%
Ll v, FOHMEE LTIE, B0 ICI13E
M T /5 A A &R 12 IEMEL hit SERTIUE RS
RNZ EE ) BRI IS & ) HEE S T
HEROIEDNEEE 25 2L D2 5B TF5N 5,
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Schema of VBN and EBUS-GS-TBB

HIbIEIING 2Tk 5 72O IR E L E
¥ /r—3 3~ (Virtual bronchoscopic navigation ;
VBN) &7 R — AR E K AE 8 (Trans-
bronchial biopsy using endobronchial ultrasonogra-
phy with a guide sheath ;: EBUS-GS-TBB) #% f\»
Tw %, VBN & EBUS-GS-TBB % i\ 7z fili K44 95
BEWNIET 5L ¥ a—Tld, &EkoBhiEt 74%,
20 mm PUF OFRZEZIN 2 9 BB HiERIE 67% & il
ENTn5Y,

MEFHO Y = —~% Fig 312R T EHHE
NHA R —A%BLCOBERTO—TEIFAL,
JREWIZHA R —AEHmDI A o722 & 2R L7z
kR, ANV —AZHELTETTO-T2KE,
At 2 iR LAl e 3RS 2 2 & CHEFE i
TSR & 2 0, D OAME A LB WED S D
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HBIME AT A P2 —A2E D IRAME SN b7-0, #
D3R L OMKRIREATE & 72 5 720 EBE O % 7R
R
FEGI

SEEHYEA GO 55 5%, B, bk
S AR RO 72, s B-D-glucan BLUIHF7 7 b~
Y UPURIZ TN A BT, W CT Tk 5
Bt %2 22 % £ 9 consolidation % 2 72 (Fig. 4) -
Liposomal amphotericin B (LAMB) OFHiH#ET
Sl MEM & 2 L7z S OEFII L TR O

77 a—F & AR BRI L 720 LT R % Fig.
5127, WHFORIICEREIZ RO, KRR
TH A 90 R #42 T zygomycosis & &t 9 BT i %
5725 Hik®d EORTC/MSG D #:#EY D Proven (24
ML, iAW L MEE L, LAMB TIHH % ki
L i AR S TT RE & 72 o 720

LR CTIT o MR EEE BT LA Py — A
BF B U T8 1 0 B Tl B Wi Ik 12 BT T,
F A AIHED MR L ) 2R TH o 72
M BB 3 B HER ORI S S T
BPHER 156~27%", CT &' A F VLR Ci3 &6t
JEZE 25~385%" L IRE SN TBY, TOHFTLIF
WEMIDSEREE L ST Wh, SOREL ) bbb
1% EBUS-GS-TBB % Il 5 BB Z IS B W THR)
THhORERFRALELMEITTBY, %50
T7a—F ekt L TATS TETH B
3. ERIOERNDRS

BRI DAL L 2 WIREAN OIS & &0 X 9
V2479 2

CAURIFIRE L TGS T IR S ARAE A7 & ) SEA
DEREHHES B, RENZFHF L LT M ab-
scessus FEX LR T Do T OWILIERFHREITER O 9
5 CHHESEER (Runyon IV E) 2B L, W
ELIRE O BYEIE D 20 Ik, 1T B IR IS He s
TLIEDLVEEINTWD, BERETTFRAR,
LSRR L YA TS, —HBIC OB EH

Fig. 5. Histological findings of the lung specimen
(a) HE staining
(b) Grocott's methenamine silver staining

« Cluster of filamentous fungi around the granuloma

« Thick hyphae diverging at 90 degrees

« The morphological findings are suggestive of zygomycosis
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2

D)

Fig. 6. Chest CT images

(a) First visit

(b) Immediately before the operation (3 years and 1 month after the first visit)

(c) 2 years 6 months after the operation

B EWFISFIET S L ENT WD, HARTILME
# CAM+amikacin (AMK) @ & i & £+
imipenem/cilastatin (IPM/CS) @ SiEEE 24T H
NTW272%, EHEORIEGIIBFEN TIEZ <,
2007 4F @ ATS/IDSA %' 4 K A4 > 2007 Ci¥ M.
abscessus |Z\FEEER 22 PUAGHZHIT T XTI ETH
HEL, MOFEFIBNTY, [72& 24 DEHF
PRI L RO K% & F7EFEEE G L
TH BT THBERE R BT & 21b5Eik L U2
YiERw] ELTEY, SERGEFHOR HEz i
BTLTWD, EBEOIEMNZ ERT 5,
FEBI

BRI JFE D 72\ 50 i D k. M TR RE E %
e sz, BRIERIZZ <, PP E - BEARRE -
RIEFEDFFLTNE L DI o 720 BEMAE TRl
NTM fEDS & DI, WERMA = SE L 72058k - 55
#-PCRIXRCEUETH 7. MZ1H 87 Hik
W RE L HEMAT & AT L, W59 T M. abscessus
R L72e CAM® MIC X8 ug/mL TdHh - 72,
WoRER, #9147 HAKL CAM 1,000 mg, IPM/
CS 1g AMK 500 mg ®#5- %47V, IPM/CS %
faropenem (FRPM) ®OWHR~, AMK #H+% kana-
mycin (KM) OFiE~NZET LiBR. HEDRRE L
TW272DFM B EID 7205, RADOZITFANDES
NT, ZOHRLFEL Y A v THEGHEZ ik, A5
FIIETAR 8 71 A CREEAL O - &0 O 7= D FFHE
AMK BHENEH, O, WREOWEMEIZFH L
Twize LAL AMKANETE 17 A CEHIREE O
TEAEASN BE & 72 V), minocycline (MINO) @ il
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~ZEH L, CAM, FRPM, MINO % #ki#i L 720 &
DL T RXANEHE I H%RIIIWEIER T M. ab-
scessus & FFEEMH L7272, CAM, FRPM, KM
NRELZEZ S, SERFEESBBLL 27203
TOHEH o7z Ak, 2 71 BRI REATIE R
ftL72DTCAM, FRPM % F 93 /HB L, & 512
MINO % FB L7z WEEDOHIE I L, o720 D
D, 17 HEOWER C&ikEYE, 2853 T M ab-
scessus DFEtE & %2 ), RADOTHEIHRLNIZ720,
F 7 HHERIRE & E 2 SN D EH XY Z /T L7z
W R OHER 2 R$ (Fig. 6)o MHT DL IGEHIZ &
DIEPIERE TR OB BRI TR L, ToRBE
M. abscessus % il L7225, B AT & #) 2 1RE & W]
BRIIZIEH S D IR E OMATIZFRO e b o 720 iR
CAM, IPM/CS, AMK % 2:Hf#e5- L, BEEEIC
CAM, FRPM, KM IZZETE L7724, HFEHR LR
{, 3WHATLOWEFE TR R Z WA TE, H
BTOFFELRBORP -T2, itk 143 57 HTHY
GREHT L, BUEEYIGERE TR 2FE4 I %2
HWLTWEDS, FREEAD TRV, RHEEEFRET
FEFIREPRIFT, RIMORBEMEZAMRFTET
WThH, BROFERDZ LFHRO ) 27 5H %
EVIHHFNE & B, EWHEIIMERGEE LS
FDHEVHHEBEF T a ORI ERET S RER
LWz b,
4. FFIRZHERE DTRENDRIS
WA R AR A O TEREIZBI L ClliiL7zv, A
R D A MR AR CUL RS & s b % V%
TiED D %05, BEZEREDOH BN R 572720,
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Fig. 7.

Chest X-ray images

(a) September X-1 year

(b) September X year

Table 1. Drug susceptibility of the isolates

Isolate obtained on

Isolate obtained on Isolate obtained on October 10

August 24 October 8 ; Microdilution
;Ogawa’'s medium  ; Ogawa’s medium  method with liquid
broth
SM S SM S SM S
KM S KM S KM S
PAS R PAS S PAS S ‘
EVM S EVM S EVM S
INH(02) R  INH(02) S INH(02) S
INH(1.0) R  INH(10) S  INH(10) S
REP S REP S RFP S
EB R EB S EB S ‘
TH S TH S TH S
Cs S CS S Cs S
LVFX S LVFX S LVFX S
PZA S

WG OEPUZFHO L FH 2R T 5,
FEBI

62 KDL, BRMATH A D CT T, #HITH
R RCRIREDSRD b, YR ERBAZH L7,
kGRS TIEIRMRAT, S SRS & AT L 728
BPERE R A SO N TREBIZEF CTH > 70 14,
MR e CRIE 2 B2 L, 3 OKEBRA T
g, M. tuberculosis & [Al58 S, Bk &
TS N7z, 23 RIS RS A% T p-aminosalicylic
acid (PAS) % 37 HEINIR, B THAEMOBEH
NH Do MEXMATRoZEE%RT (Fig 7)o 1
FOFEMTH LIEF 2> & Wil B 12 2217 T consolida-

tion DR ZFEO/o BRANBEAABEL, BHEREEE

isoniazid (INH), RFP, EB, pyrazinamide (PZA)
D AFNC X BiEH (HRZE) 2R L7z, LA LG
JEBGTR 6 EIF T THHOBRELIIEL T, 20
/N1 5 M i@ 3 % F A 72 BT EE C o sz MRS S )

BIL INH, EB, PAS OiifEA B L7272, RFP,

PZA, streptomycin (SM), levofloxacin (LVFX)
DAFNGFENZEE L, WEORD, wEWIZ3HED
W R T OBKRREEDS S0, SRHZH R 6 BT
PRlE & f B L 726

AFEB 20 5 53 B S M7 RAL T O FH &S AT D
#iA% Table 1127”30 8 ICHTEE THRILE 7otk
O/NIEE BTl PAS, INH, EB (2T, 10
FAZHIEE THRELS IR O /N R & B FET
PRIN S N7k O R AR BIE TOR R TIZTRT
PIEZEDOHEE o Tz TOFERDOEHES &
DINHERTNELTHA I 2?2 bhvbilk
INe~TUtEIcL2bDEER Twb, MIC

ISR F DM EZEZHE L TV b 720,

TR 2SR E TN T T Rk SN2 TREMEA D
D, FAEONT ORI 3% Fi R OFEGIZFED %
RSN TV B, ARIRTIE 2000 4 1S B R
ARSI ASUET S N T B HEETIE 1% Db
DIFED B 5 56 & BIRIICI L B2 5 & 3T
WBY FEFITIE, HERGRTORIE Co 1 B H
DFERED S O — > DIFEITREEN LA, B
R E T 2 7 A OFIEIC X ) & a— 8
BEE Y, ZHHY10 RS T O MRS 12K
WX, Z0#% HRZE &\ 9 #EIRFIC & - TR
My a— ok, Wty a— > oRRD W ER
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B

Fig. 8.

Fig. 9. Transthoracic echocardiogram on the third hos-

pital day
Transthoracic echocardiography revealed vegeta-
tions on the tricuspid valve.

DRMBANZD Do 72 REMEAVRIE S N7z 2D LS
ZRRRAR & 5 F 2 TSR O#E R % T 5
CEDEFEM BN L0 I ORER TR
R[] & YA P ) ) B PR S 2 1 2 v D I F- %
HHLTWEZEFERSIND, RITHEMER
WRZER, HREARZER DA DOERIZOWTE 2
TH7z\,

5. BREERBUNDOX O BT fHRE

HLEWR, INHFwRLEDL LN, FEFZ
ZNERS
LEA

67 O, BEHAR, EHBR, ML HEE
L720L, HAICEGORAZELL L HIIRY
FEIREBIA S 17 ARICKEIIRE ZZ Lz, SER
MBI 1 7 A2 5 EHGE 2 21 Tz, kbl
EILE, BERE T a v s N YV ERD, BrE

HACFREFRMEE Vol 68 No. 3

Chest imaging on admission

LR E A LTS coarse  crackles & FEEL, ARt
FrO R m % 2~ 3 (Fig 8)o A &fiE, Ao
Jili ¥ 12 consolidation % 72 %, consolidation N 12 1%
MHOEH %, CT Tl o%3sd 5 %M,
72i[ & & O JE B @ consolidation X A1) T A&
ROz FEH/NERBEONE D 80, M7
DIRREDIAEN TR E N7z WHEAT R X 0 RfiiE 14
MigEte A gEb /=720, 5 39 H I LROEGME
DR % G VEBEN I T — 2 T L, =R
W) TV EIER L (Fig 9), H0RIEGE O
P 98 V2B 5 B I A PR Tl 28 AR & B2 L 720 490
gentamicin (GM) & benzylpenicillin (PCG) T &
Ba B L7z2s, ML ) OrENICHRT 5 &
# 2 biL5b Prevotella, Peptostreptococcus, Fuso-
bacterium % il LK) 22 H L, SERT R OUGE
PEONT, LAY 30 H M X LD IEIMmAHS
B L7z (Fig. 10). % 37 W HIZMHE CT % HifT
L7z 2ALTEDORGNICTIiBIRE 7 1 — 5 —
&3 ER G RGN B IRE Ok & 2o (Fig.
11), EMEIIRIE A 5 O WIS X A Wi & HIHF L
Too THUSH LT, BHMBIIRERSZHITL, T4
I X B RN % 1T L7z (Fig 12). 1GEBZNIE)
MR EER S NT, IRAIIEZ Db DD/, THK
DS, RFIIITA AR RIS T T D ZEF D
KaiR72,

TRGEB IR LB B AR S AETE T 2 S BRI 4
FICEOBHEIINE SNTEY, £ ATKIER
ARWHEL, MEIIRICFET ZHEIEMS LTIk
WS, R REIR E L CHREBEMENEEZ H5NT
VB AGEBNZ MR RS E T 3 MO LIPEN R TE D Bk
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Intubation
1

Hemoptysis I

Mechanical ventilation

v

GM 80 mg/day

[ PCG 24,000,000 u/day |

WBC
20,000
CRP
259
10,000 200
10.0

SBT/ABPC

12 g/day

Arterial blood culture
® Prevotella intermedia
® Peptostreptococcus sp.

® Fusobacterium sp.

070809101112131415161718192021222324252627 28293031 010203040506 0708091011121314151617 18192021 222324 25262728 2930 31 0102

Fig. 10. Clinical course

Fig. 11.

Contrast-enhanced chest CT images

A huge mycotic aneurysm with blood supply from the right lower pulmonary artery seen

in the abscess.

[UERERIDL, WORAMF L LTOlED, FR
& LCIasiRagss, BB O R IH & LT
HLARD BRGNS - BiEE RS E 2 Hh
7oo AR, BRI LA RO & LB IR
PRI & 2 b OIS BI IR &R0 10% &
WAERIZH B MG SN TWDEY, % OBITHE
WEEO AR TRIGIZES T, ARGEE ZE L,
T4 HE 0O B AR T IS PIGIE DS EBIR E N A B A5
Bo DX GRS bILHIUIIEEIEHR S &
\ZHVRRER & S TE IR SRR G R O — D O [
ELTEDIT T,
bIbNOR) ¥ — %R Ko 72 EEHER L 72\,

LT 2011 4F 4 H 205 2016 4F 3 H O WM 35
EHRE L2 L Tl 2 B AT L 72 65 36 B OFRES T &
% (HPE, (I, THRAIEEEC BT 2 B

B TAES] © HbtR e~ 0 = BI85 91
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Fig. 12. Pulmonary arteriography by the Seldinger technique

(a) A huge mycotic aneurysm with blood supply from the right lower pulmonary artery is

seen.

(b) Aneurysm no longer seen after intravascular coil embolization.

Table 2. A consecutive series of 36 patients who un-
derwent surgical procedures for refractory
respiratory infection - nature of disease-

Disease N (%)
acute thoracic empyema 19 52.8
chronic thoracic empyema 2 5.6
lung abscess 4 11.1
nontuberculous mycobacteriosis 3 8.3
aspergilloma 3 8.3
CPPA 4 11.1
unresolved pneumonia 1 2.8

Table 3. A consecutive series of 36 pa-
tients who underwent surgical
procedures for refractory respi-
ratory infection - microbiologi-

cal aspects -

Causative pathogen N (%)
Streptococcus sp. 5 13.9
Staphylococcus sp. 3 8.3
MRSA 1 2.8
Pseudomonas 1 2.8
Prevotella 1 2.8
Anaerobic bacteria 1 2.8
NTM 4 11.1
Aspergillus sp. 3 8.3
not identified 12 33.3
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Table 4. A consecutive series of 36 patients who
underwent surgical procedures for refrac-
tory respiratory infection - the surgical
procedures performed-

Procedure N (%)
lobectomy 10 27.8
segmentectomy 3 8.3
cavernotomy 6 16.7
debridement 19 52.8
fenestration 1 2.8
endoscopic bronchial occlusion 2 5.6
thoracoscopic fistula closure 1 2.8
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Table 5. A consecutive series of 36 patients who underwent surgical proce-

dures for refractory respiratory infection -outcome-
Outcome N (%)
Postsurgical complication
re-bleeding 2 5.6
wound infection 1 2.8
pneumothorax 1 2.8
thoracic empyema 2 5.6
Postoperative relapse 3 8.3
Duration of antimicrobial therapy (day) pre-op, median 7.5
Duration of antimicrobial therapy (day) post-op, median 13
Hospital stay (day), median 22
30-day death rate 0 0

Fig. 13. Chest imaging on admission
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Fig. 14. Endoscopic bronchial occlusion
(a) Bronchoscopic examination revealed a large amount of purulent discharge from the right truncus interme-

dius.

(b), (c) Endoscopic bronchial occlusion with a mesh sheet and embolic agent was performed of right B10. After

the procedure, the air leak disappeared.

Fig. 15. Pulmonary arteriography by Seldinger technique
(a) Pulmonary arteriography revealed extravasation from the right lower pulmonary ar-
tery A10. The empyema space (arrow) is visualized.

(b) Intravascular coil embolization of right A10 was performed. After the embolization,

the thoracic empyema space was no longer seen.
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Fig. 16. Fistulography

(a) Bronchography after bronchoscopic dye injection showed that the contrast medium

did not enter the right pleural space.

(b) Imaging after chest tube injection of dye showed that the contrast no longer entered

the lumen of the right lower bronchial lumen.

Closure of the bronchopleural fistula was confirmed.
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Refractory respiratory infections in clinical practice

Masahiro Aoshima
Department of Pulmonology, Kameda Medical Center, 929 Higashi-cho, Kamogawa, Chiba, Japan

There is no standard definition for refractory respiratory tract infections. However, in view of the fact
that antimicrobial drugs are the mainstay of treatment, it could be defined as infections that are difficult
to control by antibiotic treatment alone. Factors related to refractoriness could be divided into host-
related factors, pathogen-related factors and therapy-related factors.

1. Host-related factors

Since the focus of infection resides in the respiratory tract, lung or pleural space, structural destruction
of the lung parenchyma or bronchi associated with cysts, cavities, bronchiectasis, lung abscesses and pleu-
ral fluid collection may cause poor distribution of antimicrobial drugs to these lesions. Such patients
would require additional physical therapy such as drainage and/or surgical resection. In immunocom-
promised hosts, the range of pathogens that can cause disease is significantly broader. In such cases, chest
imaging findings may provide a clue for identifying the infecting pathogens, however comprehensive labo-
ratory testing and empiric broad-spectrum treatments are sometimes required. In patients with hemato-
logical disorders presenting with invasive pulmonary mycoses infections, invasive procedures for obtain-
ing lung specimens for diagnostic tests are often difficult to perform due to the hemorrhagic diathesis.

2. Pathogen-related factors

In addition to emergence of drug-resistant organisms, there are also many microorganisms for which no
established standard medical therapies exist. Sometimes, different results from two or more methods for
drug susceptibility testing might make the selection of therapeutic agents difficult. Because filamentous
fungi are sometimes difficult to identify by microbiological methods, morphological diagnosis based on ex-
amination of tissue specimens is needed.

3. Therapy-related factors

Some respiratory infections, such as chronic progressive pulmonary aspergillosis or Mycobacterium ab-
scessus infection, require long-term antibiotic treatment, even though the optimal durations of treatment
still remain to be established.

4. Lesions that occur secondary to infection

Sometimes secondary lesions, such as infectious aneurysms and bronchopleural fistula develop secon-
dary to infection, and specific treatments other than antibiotic therapy, may be required, making the con-
dition more difficult to control.

In this review, I present some examples of refractory respiratory tract infections that I have encoun-
tered, with a description of the cases from the viewpoints of the factors listed above, and propose multidis-
ciplinary treatment, including surgery and/or bronchoscopic and intravascular interventions, as one of the
solutions for overcoming refractory respiratory infections.
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