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Fig. 1.

Annual trend in the number of deaths caused by pneumonia, 1950-2015, Japan

Based on the statistical survey, “Vital Statistics in Japan”, conducted by the Ministry of Health, Labour and
Welfare (https://www.mhlw.go.jp/toukei/list/81-1.html). The number of deaths due to pneumonia has been
increasing in recent years, and almost all of the patients who are dying of pneumonia are elderly patients.
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ETAMi%k%E, CAP LKL THEZL) £
boT, KEMEBEE2 (ATS @ American Tho-
racic Society) 2L V) 2005 2 f&D THAE SN 72Y,
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HCAP O FHED B TIEMPER U A 7 288 K125
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KB, LENDIRHPHRNTT 29 LHHK
SEDRE R % 7 C, HCAP %2/ L 72 ATS 1Z, 2016
ERRO HAP A K5 4 Vi E]YCHCAP & v 9 IH
HEBRWTBY, ARHERLTIIRAED CAP 7
ANITA TR PhNLBEL &R >Tna,

—Ji, bAETIERED HCAP O &% %12,
EHIDODVEOEBRFNZ LD AAH, 2011412
NHCAP OE&ARIB S/ Thabh, ORI
FEEFHIREED L IR AT LT %, 290
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BHREBELMRL72LDOTH Y, mifbitaz i,
HER ) AZIERDICHEMIT2DTIERL, B
P ER T T D FEE 125 ERERET O
BEMHTELWILEZELLLDTHL, 20D
BROBGEIZ BV TH A ETHEM S 4172 NHCAP i
Blasxt G b Uzl s A M L7z R,
NHCAP JEBI1E CAP SER & LR L ¢, FREMA
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Fig. 2.

SO

Escalation therapy
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De-escalationtherapy
or

De-escalation therapy (combination)

Treatment algorithm of the JRS guideline for the management of pneumonia in adults

The Japanese Respiratory Society (JRS) guideline for the management of pneumonia in adults, revised in 2017%, provides

guidance for the management of three categories of pneumonia, including community-acquired pneumonia (CAP),

hospital-acquired pneumonia (HAP), and nursing and healthcare-associated pneumonia (NHCAP).

DIRABEFE BT D EHOPET O AIZET 57
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b, BRI R E 2 BRI, Wi RET B
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W FHIY 50, DEEICR S, Fig 2125R” L
724 9 I NHCAP 1234 T 2 BE X B G121,
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REAR ) 22 (GRS ZE & ST h, WIED A
#E, EAEE (A-DROP) 2SEWV:A &9 20, MR Y
A7 DFME D3 EIZOWTEMT 50 WTFNpds
AT DA, AR E L CORBITREE 2 EIR L
e & HICaREE MR L, WHEThIUIER
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1. Age, 2. Dehydration, 3. Respiration SOFA Score
4. Orientation, 5. Blood Pressure qSOFA Score
Mild to Moderate 1. Respiratory rate >22
score 0 £o 2 2. Altered mental status
Moderate to Severe 3. Systolic BP <100
scorel to 3 gevere to Extremely severe Yes
score 3 to 5 or low blood pressure
Hospital-based care (Intensive care)
(- CTRX injectable agents ) ) - SBT/ABPC (7 taz/ppe - SBT/ABPC 3)
or or or or
‘LVEX - CTRX - Carbapenem agents or | -CTRX
or or (MEPM, DRPM, BIPM, or
\_AZM J -CTX or IPM/CS)
4 )
.SBTPC *to cover atypical pathogens +
- MINO, LVFX or AZM
or S or ) [ - AZM or LVFX }
-AMPC/CVA \_ Y,
. . . + p—
*1 to cover atypical pathogens Risk of MRSA infection Of. MRSA 1nfect10¥1 . /
 Macrolide agents L. Hl.story of MRSA 1Sf)lat10n - Anti-MRSA agents
(CAM or AZM) prior to the preceding 90 days. (LZD, VCM, TEIC, or ABK)
2. History of parenteral antibiotic

*2 with chronic respiratory diseases therapy in the preceding 90 days. J

- Respiratory quinolones
(GRNX, MFLX, LVFX,

_ STEX; or TFLX) )
- /

Fig. 3. Recommendations for initial empiric therapy in patients with CAP

Flow algorithm for the treatment for patients with community-acquired pneumonia (CAP) in the revised guideline?. AMPC/CVA:
amoxicillin/clavulanic acid; SBTPC: sultamicillin; CAM: clarithromycin; AZM: azithromycin; GRNX: garenoxacin; MFLX: moxi-
floxacin; LVFX: levofloxacin; STFX: sitafloxacin; TFLX: tosufloxacin; SBT/ABPC: sulbactam/ampicillin; CTRX: ceftriaxone; CTX:
cefotaxime; MINO: minocycline; TAZ/PIPC: tazobactam/piperacillin; MEPM: meropenem; DRPM: doripenem; BIPM: biapenem;
IPM/CS: imipenem/cilastatin; VCM: vancomycin; TEIC: teicoplanin; LZD: linezolid; ABK: arbekacin.
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wh7 NYEE (MRSA), 7 L7V I)8H, #&* R, BREME GUECIR T = — 7/, KE

R,
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IS EE 2z otz (Fig 4o LTI, #ihA EOIRENZET SN L, 512, BHIRRET,
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Streptococcus spp.
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Fig. 4. Microbes isolated from cases of HCAP or NHCAP in Japan
A meta-analysis was performed of 11 studies conducted in Japan, and the average frequencies

of the microorganisms identified in each study are illustrated®. S. pneumoniae was the most

frequently identified, followed by MRSA, Klebsiella spp. and P. aeruginosa.
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3IHH M E A 22 [al/ 43 VL b, EREREE (Glasgow
Coma Scale <15), WU#EHIME 100 mmHg MLF, &
95 2THH D EREY L7254 IS HUE & $E\Vy, o
FWHLICU BEICH L 5, LR S L7 BmE
EHE SN HE, A-DROP ofi 4 b3, [E
FEFEDTE ] IS5,

3) MHEE X7 EFOF M

NHCAP #1% CAP # & b8 L Tl w o B 55
%\ ENZ & 5 A5, HCAP IZxh L % LL I 3
OVHEFFHEND 2 EANOBEIR SN, (it
WYAZ EZMEAOZAIT) 7 HRCE D HEST S
ARAPEEEIE SN T, SRIOTA FI4
FCH20, bOE2LSDZ S L 2P0
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<, PUAEEOBIEMAIC X 2 WHER o BB <,
i A b OERE Vo724 )y MRS NS,
3. BEENHCAPICH T BT EY v 7 REDRE
B (Fig. 5)

BIEE D TEEENS nEHESh, 56
VPR ) A 7 SRVEBI O35 6, (FARk IR S
b)) RIS T LOBELE Sk, i
& LCH 3R, MSSA, 1 v 7V x v HH,
HPENL Y ERE, 7L 7> o Ew BEREILE
BB-7 7 ¥ v — ¥ (Extended spectrum f-
lactamase : ESBL) lEAR], ®I9 7€ - h ¥ 77—
AR EDOMG % &I, T8 v 2iEEE LT
8 3t 7 = 2 RIED ceftriaxone (CTRX), cefo-
taxime (CTX), =31 ¥ AH D sulbactam/am-
picillin (SBT/ABPC) »5#32 &% (escalation i&
W) o RHED Y A7 BETET HE R, MilkE /it
JRIAEDIFRETIZ, HESMER RSO BG-% SHHIZ IR
HABIRT 2 UENH Y, SBT/ABPC ThILIxt
JGTTRE T 5 7%, CTRX & 4\ i CTX I3 BE&NER
NOPHEIGEEDLA T4 Tdh 5 728, clindamycin
(CLDM) % metronidazole (MNZ) @ #t % & &
T 5o FIEEDPEL VDS, THHEHOY) A7 51 &
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I S N7z BaE, REBEY & U CRIRE, 7
d hoN7 & — ESBLEAZ T AEWREZ &L P
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(IPM), doripenem (DRPM), biapenem (BIPM)],
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vancomycin (VCM), teicoplanin (TEIC), arbekacin
(ABK)] OB ZERET %o

NHCAP (2B 2 FEEEIFESE (v 375 X
Y-Za—F=x, 7I3IVTE, LY RTIR)
DRLED T IZOWT, FERBAEY & % 2 5Z1E CAP
EHARTHRW L SN, WG RS ER (&%
WO, SEER CORRMBERER L) ok
5IFERIRIEMAR DG REb N BRI, —a—F
/0y REEXRIRT 2, 6B, =2—F /0 Rk3
HER R AT R o720, HHICE L&
FIZBI IS & R L oI IEE R ET S,

VB8 & WR ISR 3 TR & BAG L 729
A, EREMEHT A 2 LR oS, EEEE
EOEIK & 72 %720, RHOFE L EROER Y %
V7, WTHE T H IV E IR AN DL E
JE L, BRI AR AR ST b,
4. =& NHCAP [CXT BRI R ED R

PR OERIZH 720, fbREFH 7%, BEiEE
PIRCE AT, PRS- T A OHRE % #IR
TLIERHERET L, 72720, BRTRSCEEE
XD, JRARY T AOPIEEE A HEEIR
TREGHES DY, REWIITBEEDHMIC L 5,
PURHE & ¥ 5-Blih % 48~72 e CERAREIR, I
T =, WEH AR Er O REICERIEERHEL,
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A 4

A-DROP

1. Age, 2. Dehydration, 3. Respiration
4. Orientation, 5. Blood Pressure

Mild or Moderate (score 0 to 2)

Severe or Extremely severe

(score 3 to 5 or Low blood pressure)

[ Less severe condition

A 4

Risk of involvement
of drug-resistant

1. History of parenteral antibiotic
therapy in the preceding 90 days

2. Hospitalization for two or more
days in the preceding 90 days

3. Immunosuppressive disease

pathogens
(-) (+)
score 0 or 1 2to4

and/or immunosuppressive therapy

4. Decreased physical activity

Sepsis

SOFA Score
qSOFA Score

1. Respiratory rate >22

2. Altered mental status

3. Systolic BP <100

Yes

!

[ Severe condition ]

A 4

Risk of involvement
of drug-resistant

pathogens
(=) (+)
score 0 or 1 2to4

Escalation

therapy

-SBT/ABPC
or
-CTRX
or
-CTX

- TAZ/PIPC

- Carbapenem antibiotics

- 4th-generation cephalosporins

- Fluoroquinolone antibiotics

De-escalation

therapy

or

(MEPM, DRPM, BIPM, or IPM/CS)
or

(CZOP, CFPM, or CPR)
or

(LVFX, CFPX, or PZFX)

Fig. 5.

Risk of MRSA infection

1. History of MRSA isolation
prior to the preceding 90 days.

2. History of parenteral antibiotic
therapy in the preceding 90 days.

De-escalation therapy

(combination)

- TAZ/PIPC
or
- Carbapenem antibiotics
(MEPM, DRPM, BIPM, or IPM/CS)
or
- 4th-generation cephalosporins
(CZOP, CFPM, or CPR)

- Fluoroquinolone antibiotics
(LVFX, CFPX, or PZFX)
or
- Aminoglycoside antibiotics
(AMK, TOB, or GM)

/-

J

- Anti-MRSA agents
(LZD, VCM, TEIC, or ABK)

K

/

Recommendations for initial empiric therapy of patients with NHCAP

Flow algorithm for the treatment of patients with nursing and healthcare-associated pneumonia (NHCAP) in the revised
guideline®. SBT/ABPC: sulbactam/ampicillin; CTRX: ceftriaxone; CTX: cefotaxime; TAZ/PIPC: tazobactam/piperacillin;
MEPM: meropenem; DRPM: doripenem; BIPM: biapenem; IPM/CS: imipenem/cilastatin; CZOP: cefozopran; CFPM: ce-
fepime; CPR: cefpirome; LVFX: levofloxacin; CPFX: ciprofloxacin; PZFX: pazufloxacin; AMK: amikacin; TOB: tobramycin;
GM: gentamicin; LZD: linezolid; VCM: vancomycin; TEIC: teicoplanin; ABK: arbekacin. Oral agents are omitted.
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JE R A P AR B L 72165 51 C & 0 S35 2 BRI LS
YNz %, 22 Cld, NHCAP JER] T s
RSV S HEZR) HIF, Zh2UonTE
HIGIEREIRDZ 2 x5 L7z,
1) FRIKE

fili 28 BRBT AT 2512 CAP, NHCAP & & (125 R B
ELTHROHEENEL, TUEY v 7 REOE ST
i SR & MEE A N —F BN D 5o fEHE
IZBWTER= V) RIEDPE LEFEETH), K
HR#FEE L Cld_=2 1) v RI#EE L C amoxicillin
(AMPC) O 437 2%, 11443 & LTI benzylpeni-
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RV CREME L HE S NG, VAET b
) — - % /80 vR# [moxifloxacin (MFLX), ga-
renoxacin mesilate hydrate (GRNX), sitafloxacin
(STFX)] \FEN 2R REREE L EZ AL TB Y,
WIRiGHE DFEIRE & L TERAIZEIT O N5 RIS

BIF5HF /0 Ui IR O LRI HBICE LD,

BIMOMEINLERD ST\ 1775 DNA gyrase
< topoisomerase HIE T D EERTEGICHFE I N
BB FZATEVEN R AR A L 7oA
DRLBEST 2HEER L, WRE2 Ko 728 1E 2 i H]

PET Lo ABREROLEER, EFHFEL LTCTX,

CTRX s s %,
2) AV7IVIVHYE

FHERICH 720, BHRZHERH R T S F R,
ABPC &, B-7 27 ¥ ~—XiEE, B-7 2%
~ — ¥ & % ABPC i 14 (BLNAR : B-lactamase-
nonproducing ampicillin-resistant), -7 7 ¥ ¥ —
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Fig. 6. Medical costs for pneumonia, 2015, Japan
Based on “Estimates of National Medical Care Expenditure 2015", a statistical
survey conducted by Ministry of Health, Labour and Welfare (https: //www.mhlw.
go.jp/toukei/saikin/hw/k-iryohi/15/index.html). The health care cost for
pneumonia amounts to 338 billion yen annually, most of which is incurred for

elderly patients, especially elderly hospitalized patients.
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Treatment and prevention of pneumonia in older adults

Hiroshi Moro" and Hiroki Tsukada”

U Department of Respiratory Medicine and Infectious Diseases, Niigata University Medical & Dental Hospital,
1-754 Ichibancho, Asahimachidori, Chuo-ku, Niigata, Japan

? Department of Respiratory Medicine/Infectious Disease, Niigata City General Hospital

Pneumonia has remained the third leading cause of death in Japan since 2011, and the majority of pa-
tients who die of pneumonia are over 65 years old. Therefore, appropriate treatment of pneumonia is es-
sential, especially in view of our aging society. The Japanese Respiratory Society (JRS) published a guide-
line for the management of pneumonia in 2017, with the aim of providing guidance for the management of
community-acquired pneumonia (CAP), hospital-acquired pneumonia (HAP), and nursing and healthcare-
associated pneumonia (NHCAP); NHCAP, the third category of pneumonia, was proposed in order to iden-
tify patients who are at an increased risk for aspiration and infections by multidrug-resistant pathogens
outside the hospital setting. In this review, we discuss the therapeutic approaches for elderly patients
with pneumonia according to the new JRS guideline, especially focusing on NHCAP. Furthermore, meth-
ods for prevention of pneumonia, including vaccination, oral care, and rehabilitation are also discussed.
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