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Table 1. Immunodeficiencies and Associated Prevalent Pathogens

Defect Pathogen

Granulocytopenia Gram-positive cocci
Staphylococcus aureus
Coagulase-negative staphylococci (8. epidermidis, S. haemolyticus, S. hominis)
Viridans group streptococci (S. mitis, S. oralis)
Granulicatella and Abiotrophia spp. (formerly nutritionally variant streptococci)
Enterococci (E. faecalis, E. faecium)
Gram-negative bacilli
Escherichia coli
Pseudomonas aeruginosa
Klebsiella pneumoniae
Enterobacter and Citrobacter spp.

Damaged Skin and central venous Coagulase-negative staphylococci (S. epidermidis, S. haemolyticus, S. hominis)
integument catheter-related Staphylococcus aureus

Stenotrophomonas maltophilia

Pseudomonas aeruginosa

Acinetobacter spp.

Corynebacteria

Candida spp. (C. albicans, C. parapsilosis)

Rhizopus spp.

Oral mucositis Viridans group streptococci (S. mitis, S. oralis)
Abiotrophia and Granulicatella species (nutritionally variant streptococci)
Capnocytophaga spp.
Fusobacterium spp.
Rothia mucilaginosa
Candida spp. (C. albicans, C. tropicalis, C. glabrata)

Herpes simplex virus

Gut mucosal barrier injury Escherichia coli
Pseudomonas aeruginosa
Coagulase-negative staphylococci
Enterococci (E. faecalis, E. faecium)
Candida spp.

Neutropenic enterocolitis Clostridium spp. (C. septicum, C. tertium)
Staphylococcus aureus
Pseudomonas aeruginosa

Impaired cellular immunity Herpesviruses
Cytomegalovirus
Respiratory viruses
Listeria monocytogenes
Nocardia spp.
Mycobacterium tuberculosis
Nontuberculous mycobacteria
Pneumocystis jirovecii
Aspergillus spp.
Cryptococcus spp.
Histoplasma capsulatum
Coccidioides spp.
Penicillium marneffei
Toxoplasma gondii

Impaired humoral immunity Streptococcus pneumoniae
Haemophilus influenzae

Compromised Splenectomy Streptococcus pneumoniae
organ function Haemophilus influenzae
Neisseria meningitides

Deferoxamine for iron Rhizopus spp.
overload

From Donnelly J P, Blijlevens A, van der Velden W J F M: Infections in the immunocompromised host: general principles. /n Mandell,
Douglas, and Bennett's principles and practice of infectious diseases, 8™ ed., vol. 2. Churchill Livingstone, Philadelphia, Pa. 2015; 3385 !
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(1) FHIREDOHEICZETTT S

TFARERIR A DSl S N2 B ISR O F B S
AT T LKV BYYEIC L BT RS T I LA
1973 4EH 5 2010 4RI TEMB S N2 Wf7E D 2 ¥

AT CARENTE Y (LA ) A7 H 066, 95%
CI 055~0.79, BEGHEREALTER 1) A7 061,
95%CI 048~0.771", EEDOHA F74 » TR
TFRERIRA DS T S N D BENOPLRIED T Bt 5-
PRI NTVWD, LL, 7vtux/ oror
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WOHL2RHBEEIREIN TV RVLDD () A
716168, 95%CI 071~40, n=161), 74 0¥
70 YRR & 2 A F IS S 72 EGE
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BRIERSS O A 4 Y OURORY T, B
D 75 AEVERREICB A 7 IvF ok a Uit
D 20% % W2 2B & TR R ARG 2 1%
SIZOVTHIN S LTV A5, 2018 SEDTLETIRY T
X, COMMHFEORMEIERELTWEN TN D, &
B, JANIS [EAT7 @& BENIEGR K — XA F &~
AHiE] O 2017 FARIEHRTIE, bBEICBIT S
levofloxacin (LVFX) OKBE ORI 39.3%
EHEENTEY, LVFXIZ X 2 FHRRICI3 8
2hH AHY, 2006~2014 I AR S 7z B it
DIFFEIH > TEES Nz, 7t uax /oy iz
Wz TFBigE (2 o0 T v 5 ALk ER L, 120
EREgE) O A ¥ T Tl v AAY1.01 (95%CI
073~141) LRHTEROYHBIIHFT L TR L
MR E N SEFNHPERE DS L 22 > TV BB
2BV T OIBE TG OB 5 DO
TS HmbIIEmEFmINL b0 L b s,
(2) BEIRF
—MDARBEREDEERLICEIET S

O TRERSE DS B LIEH SN D X9 127 o 7z g
fEE LCBRIFAD D b HBs PLik B 1L LG
WLz ZE2 5N Tz BEFRELEGERIC B
VT, rituximab #5512 A FRE AL L BIE T %8
Lo TEL RBEBIDALNDL Z EHHEE 7>
720 PLHBs PUKIEPAUA L LCoOBE25H ), I
TENEBLAE B D A & T T3P HBs HUR R MEEH X
PURBRMERER] & 0 FHEMEILO Y 2 7 3R 2 &A%
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Table 2. Recommendations for Antimicrobial Prophylaxis in Adult Patients with Cancer

Antibacterial prophylaxis

Japanese Society of Medical Oncology (2017) ¥

American Society of Medical Oncology and Infectious Diseases Society of America (2018) ¢
+ <100 neutrophils/mcL for > 7 days

National Comprehensive Cancer Network (NCCN) ver.1 2018

+ < 1,000 neutrophils/mcL for > 7 days

Prophylactic use of colony-stimulating factors (CSFs) to reduce the risk of febrile neutropenia is warranted when the risk of febrile neu-
tropenia is >20% 33,

Antifungal prophylaxis (Recommendations other than for prevention of Preumocystis jirovecii)

NCCN ver.1 2018

* Acute lymphoblastic leukemia (until resolution of neutropenia)

* Myelodysplastic syndrome/Acute myeloid leukemia receiving induction or re-induction chemotherapy (until resolution of neutrope-
nia)

* Autologous hematopoietic cell transplantation with mucositis (until resolution of neutropenia)

* Allogeneic hematopoietic cell transplantation (until at least resolution of neutropenia)

+ Allogeneic hematopoietic cell transplantation with graft-versus-host-disease (GVHD) (until resolution of significant GVHD)

+ Secondary prophylaxis

Japanese Society of Medical Oncology (2017) ¥
American Society of Medical Oncology and Infectious Diseases Society of America (2018) ©
+ <100 neutrophils/mcL for > 7 days

(The risk of Candida infection is >10% and the risk of invasive aspergillosis is >6%) ©

Prophylaxis for pneumocystis pneumonia

Japanese Society of Medical Oncology (2017) ¥

NCCN ver.1 2018

European Conference on Infections in Leukaemia (ECIL) (2016) ¥

High risk

+ Allogeneic hematopoietic cell transplantation (for at least 6 months and during the course of immunosuppressive therapy)
* Acute lymphoblastic leukemia (throughout the duration of anti-leukemic therapy)

* Alemtuzumab (for a minimum of 2 months after alemtuzumab and until the CD4 count is greater than 200 cells/mcL)
Intermediate risk

* Recipients of purine analogue therapy and other T-cell-depleting agents (until the CD4 count is greater than 200 cell/mcL)
* Recipients of prolonged corticosteroid therapy (prednisone-equivalent dose of 16-20 mg or more daily for 4 or more weeks)
+ Temozolomide + radiation therapy

* Autologous hematopoietic cell transplantation (until 3-6 months after transplantation)

Japanese society of medical oncology recommends prophylaxis for patients receiving rituximab therapy. ECIL recommends prophylaxis
for patients receiving fludarabine/cyclophosphamide/rituximab combinations and R-CHOP 14.

American Society of Medical Oncology and Infectious Diseases Society of America (2018) ©
+ >3.5% risk of pneumonia caused by Preumocystis jirovecii

Antiviral prophylaxis: Herpes simplex virus (HSV), Varicella zoster virus (VZV)

NCCN ver.1 2018 (For HSV/VZV-seropositive patients) ¥

High risk

* Acute leukemia (during active therapy)

* Proteasome inhibitor therapy (during active therapy)

* Allogeneic hematopoietic cell transplantation (until at least 1 year after the transplantation)

+ Allogeneic hematopoietic cell transplantation with GVHD requiring steroid treatment

* Alemtuzumab (minimum of 2 months after the last dose of alemtuzumab therapy and until the CD4 is =200 cells/mcL)

Intermediate risk

* Lymphomas, Multiple myeloma, Chronic lymphocytic leukemia, Purine analog therapy (during therapy and possibly longer, depend-
ing on the degree of immunosuppression)

* Autologous hematopoietic cell transplantation (until 6-12 months after the transplantation)

Japanese Society of Medical Oncology (2017) (Recommendations other than allogeneic hematopoietic cell transplantation) ¥
+ Autologous hematopoietic cell transplantation

* Proteasome inhibitor therapy

American Society of Medical Oncology and Infectious Diseases Society of America (2018) ©

+ HSV-seropositive patients undergoing hematopoietic cell transplantation or leukemia induction therapy
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HEINTWDE (v X021, 95%CI 0.14~0.32)",
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Table 3. Components of a Protective Environment

I. Patients: allogeneic hematopoietic stem cell transplantation only

* Maintain in protective environment (PE) room except for required diagnostic or therapeutic procedures that cannot be performed in
the room (eg, radiology, surgery)

* Respiratory protection (eg, N95 respirator) for the patient when leaving PE during periods of construction

II. Standard and Expanded Precautions

+ Hand hygiene observed before and after patient contact

* Gown, gloves, mask not required for health care workers (HCWs) or visitors for routine entry into the room

+ Use of gown, gloves, and mask by HCWs and visitors according to Standard Precautions and as indicated for suspected or proven in-
fections for which transmission-based precautions are recommended

IIL. Engineering

* Central or point-of-use high-efficiency particulate air (HEPA) filters (99.97% efficiency) filters capable of removing particles 0.3 ym in
diameter in supply (incoming) air

* Well-sealed rooms:
- Proper construction of windows, doors, and intake and exhaust ports
- Ceilings: smooth, free of fissures, open joints, crevices
- Walls sealed above and below the ceiling
- Ifleakage detected, locate source and make necessary repairs

* Ventilation to maintain =12 air changes/hour

* Directed air flow; air supply and exhaust grills located so that clean, filtered air enters from one side of the room, flows across the pa-
tient’s bed, and exits on opposite side of the room

+ Positive room air pressure in relation to the corridor; pressure differential of >2.5 Pa (0.01-inch water gauge)

+ Air flow patterns monitored and recorded daily using visual methods (eg, flutter strips, smoke tubes) or a hand-held pressure gauge

+ Self-closing door on all room exits

* Back-up ventilation equipment (eg, portable units for fans or filters) maintained for emergency provision of ventilation requirements
for PE areas, with immediate steps taken to restore the fixed ventilation system

* For patients who require both a PE and an airborne infection isolation room (AIIR), use an anteroom to ensure proper air balance re-
lationships and provide independent exhaust of contaminated air to the outside, or place a HEPA filter in the exhaust duct. If an ante-
room is not available, place patient in an AIIR and use portable ventilation units, industrial-grade HEPA filters to enhance filtration of
spores.

IV. Surfaces

* Daily wet-dusting of horizontal surfaces using cloths moistened with EPA (Environmental Protective Agency)-registered hospital dis-
infectant/detergent

+ Avoid dusting methods that disperse dust

* No carpeting in patient rooms or hallways

* No upholstered furniture and furnishings

V. Other

* No flowers (fresh or dried) or potted plants in PE rooms or areas

* Vacuum cleaner equipped with HEPA filters when vacuum cleaning is necessary

From Siegel J D, Rhinehart E, Jackson M, Chiarello L: 2007 Guideline for Isolation Precautions: Preventing Transmission of Infectious
Agents in Health Care Settings. Am ] Infect Control 2007; 35 (10 Suppl 2): S65-164
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AT L, BOKBEE N L7RIBRR L DA AT, A
INRA AR 7 EDOT 7 b T LA 2 93% i &

NTHEH, PABRZESLHENHEZEOHRED ZWY,

D72, KEY OEHIZEETH D, BRI
%13 Kanamori & DXL 72 &35 & L 7 B8, 8
ABBRFHEOLOTIE R, T2 TIIEMT L, K

BAMLFEREFRMEE Vol 68 No. 1

BTy 7 2uE—ik{ d Water-wall type ®
PR EEZONLL VT ATDOT T M T L
A75ELHY, 7L ZHETIERVEETH- T
HIHEEN TOROEY) N IZTEESLE L E R S
na,
(3) B=
—IEFEBREFIRZENT 5T LHEEHFEITNTLS
% { OB e TIEIFHERR AR IS E OB SER
TIV—, THICKDES TWARWA, KRR S
NTVuLWFARTF - A2t L2 Eowvbw
5 ERET LIRS AFHIRATONTE /2,
B E MR BRE I C BV CIE L Y L WES



(#5] DABENDBRISIH

BIRDTONTE /e 2HUL, WEMMH P E R %
IR AT R WEIICT A EEZHBELTWY
b, LorL, ERATAFSCAGEOELELL, &
HORFBBRISERT 2ERKEIZL O EL S
LR, MHEORAML XTI LZET U ANZL
WZ R Ens, RERBIEZENT 28I 05ALN
TWwho TOWPE 75TV DY T ZADHFN
Gardner & O 25 #AME A IAE 2 B 1T 5 EiFE A
RO TH B, PR T CLVFX, #iRiK
Wy 35872 163 54D T » 5 AL HEGER
T, H7 V= RBREOFF R IR CRRGYE &
B, ECHHEZ L, AEENRroz AL
2%, ZFD# b ciprofloxacin & FUARIRE T3k % #%
5272 700 BILL o A A A B (R4
ZEHEE, R 7 EIERE) AR LR
MIFZETIE, KL< 7 V= REE (727201
M= b, BWIEERC) OBIUIREL»Po 72k
Trifilio & 285 L TWwW a2, Ibidwind it
WHRPURIRFIEIC X 2 PR 5 T Tirb 72 iigE
THDHHITEENLETHL, 2 ) INEDOTE
P50 % IR T CRBOE RIS LN L 089 2
IEARHTH 5, F72, Tramsen 5 IZ/NEDZA M
BMEAIRERE ERRE L7 v r— MET, &
FHIPR I EGSE DA D DS v &G L Tw»

%o ZOWFE S —ED BB IR ZE (36%),

Lo PiREE (295%), PLEEEE (941%) O FFit%k
R ENTWDLE, BLXOEOEMZHIRYT %0
TRV O D E V) [HHIE Z OWFZERE D S I35 S
NTWRWIICHERSLETH L (RIfZE Tl 8 ff
HOBEM %, WICHIR 2 800 FRICHIR 1 50 IR 2%
LOMDAT T TEEILTWAD, EOEMHRH
R o 72 OFHIIE T E v A TEFHEEF
Jefiliid 14 B E BEHO L {FIZE A LD EM %
HIBRLTWD e bb)Y, MEAICHT 2 A
T D RA LN TVED, F— I —MEH 7 <
(PG, Bk, BEERA L), MR
Th Y, BURCTIHEREPEIENIEICERTH %
EWVWAHATE TV AEHWwELTWDEY, 72721, 2
DWEDFEZ LT "TET VARV = SR
WOEW) T ETIEAWVEICERET A L IEHL L
TWwh,

ZO%, ¥ SENI= 2 — T AT AR ETFiA
HBahTwaboo, JLERED T 10% Fifk

DHDO/RNBEFNRE LT v 7 2L BGAER %
Moody & A3t L 72 (n=150, # 1/3 &% H [
%, 1/3 25 HE <, Nadir o H9: 4 13 101.1 x 10°/L
& 1105 % 10°/L, B rp R AT R A g fifi 12 96 H &
105 H)™, Table 4 EB: o FDA G [ £ & & 3 i
J) EKETA RIA4 v EREFISEIL L, FEICRT
R A AR REL LoHOM T, AT
HERIRAME B £ OFH BRI IR L2 B 1T 2 BEGLE D&
RHEIERIER L7 L CARBEREIALN LT
(35% vs 33%)o I DfEHIL FDA AKGE L 72364
7% FIEZ BT UL, ERAEZBEVZCTD Lw
WEEME 2 RIB T 2, 7272 LARISEIE S { T T/REE
HHRELTW5 R, KOT4rli#lio T WA
LOEELZ L B AAD T, ADABFTIZEINT
WRWEIIHEREDSLETH b,

T4 “Choosing  wisely” & L TR EZHil L
Iy voiihomEYddH b, ThE TONGED
5, XHkoAEBE 7v—y OERUIT DD
LN, HRANOEAFIZEETHLEH, I
BN, ML % EOREEBFRIIHESN TRV,
TRV =GR TIE RV, T 5,
EIMIV AT - REAT 4y MZDOWTLonh
MEt L, #Fi 3 2823 Table 4 ® FDA A&REH A
FIAL DL BRIV—INETFDREDTERFHFN
VETH D,

B

W) 70 e R & FEHT B 720121E, FIRRE
BEEIZED LD RIEGHE) A7 3dp b D%
BT LUEND D, 79 TIUILELRI RS HZT
%o PiEREE R B PR G- 7 & LIHO R Gext
RERELE S VL) BEBILETH L, LL,
W 7 FHIBR R B BRI A DU 7 & DIEGhS 5K
ZEZOEFEOEEE L TREVH 5, i wE
HIEEHOEEMENE T > TV HIES, itk
DOFPiFe5%EIELT 52 L DEFICEETDH b,
L1% D FHLOPLH AR R SIEHHIZE DB L o T
FHIGREGAEY) A 7 & XTI 5 REE D Ve Bl
BN THEON TV L RFTOBIRICHT LT
YAERL LI, FHYTHHTESZY) V- AL ERE
U723k R R T 5 Z EDIFE L E 2 5,
72721, TRTOEFEEHIEBAIAT ) XX FIadH

BAEFREFRMES Vol 68 No. 1



140

€

el DABENDRERISIH

Table 4. Diet protocols

Food and Drug Administration (FDA)-approved food safety guidelines

(A) Shopping

1. Never choose packages that are ripped or leaking or cans that are dented or jars that are cracked. Safety buttons on metal lids should
be down, and not move or make a clicking noise when pushed.

2. Do not purchase foods if “sell by” or “best used by” date has passed.

3. Choose only pasteurized milk, cheeses, or juices.

4. Buy cold foods last and get them to a refrigerator or freezer as soon as possible. If you are driving in hot weather, place perishable
items inside air-conditioned car and not in trunk.

5. Put raw meat, fish, and poultry into a plastic bag so the juices will not contaminate other foods.

(B) Food storage

1. Place securely wrapped raw meat, fish, and poultry into the meat drawer or on the bottom of the refrigerator so that the juices will not
leak onto other foods.

2. Keep the refrigerator temperature at 40° Fahrenheit, the freezer at 0°.

3. Cook or freeze fresh ground meats, fish, and poultry within 2 days; other beef, pork, veal, or lamb within 3-5 days.

(C) Food preparation

1. Wash hands well in hot soapy water prior to preparing or eating food.

2. Wash hands before and after handling raw meat, poultry, or fish.

3.Do not cross-contaminate. Keep raw meat, fish, and poultry and their juices away from other food. After cutting these foods, wash
utensils, cutting board, knife, and counter top with hot soapy water.

4. Sanitize cutting board in a solution of one teaspoon of chlorine bleach in 1 quart of water.

5. Wash kitchen towels often in hot water in the washing machine.

6. Always wash fresh fruits and vegetables under cool running tap water before eating.

7. Use a scrub brush on potatoes or carrots if the skins are to be consumed.

8. Cut away bruised or damaged areas on fruits and vegetables.

(D) Safe cooking

1. Cook eggs until they are firm, not runny. Do not eat foods that include raw or partially cooked eggs.

2. Cook poultry until it has an internal temperature of 180°. It is done when the juices run clear and it is white in the middle. Never eat
rare poultry.

3. Cook fish until it is opaque or white and flaky.

4. Cook ground meat to 160°. It is done when it is brown inside. This is especially critical with hamburger meat.

(E) Safe serving of food

1. Keep hot foods hot and cold foods cold. Do not leave food out more than 2 hr unless on a heat source or on ice.

2. Use leftovers within 4 days.

Neutropenic diet (ND)

This group received the same information as the food safety arm and the following additional recommendations:
1. Avoid raw vegetables.

2. Avoid fruits that cannot be peeled. Oranges and bananas are okay.

3. Avoid takeout foods and fast foods.

4. Avoid aged cheese (blue, Roquefort, brie, etc.).

5. Avoid raw (not roasted) nuts, roasted nuts in a shell, and freshly ground nut butters.

6. Avoid yogurt.

7. Avoid unpasteurized juice, milk, or cheese.

8. Cook all produce to well done. Eggs must be hard-boiled.

9. Avoid deli meats.
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Patients with cancer are at an enhanced risk for infections due to the underlying disease and its treat-
ment; however, preventive infection-control measures can reduce the risk of such complications. It is im-
perative to understand the possible causes of infectious complications and the predisposing factors in-
volved in order to offer more effective infection-control measures. A clear understanding of the specific
components of immune deficiency, such as neutropenia, cellular or humoral immunity defects, and skin or
mucosal barrier injuries enables easy prediction of the risk of infectious diseases.

Several guidelines recommend the use of prophylactic antimicrobials for selected patients who are im-
munocompromised. For example, fluoroquinolone prophylaxis is recommended for high-risk patients with
prolonged and profound neutropenia. However, drug resistance has increased in recent years, potentially
decreasing the effectiveness of prophylactic antibiotics. Therefore, considering up-to-date information on
prophylaxis efficacy and local antibiograms is mandatory for ensuring appropriate prescription of prophy-
lactic antimicrobials.

There are many infection-control measures for which sufficient evidence of efficacy does not yet exist,
such as provision of a protective environment, neutropenic diets, and antibiotic prophylaxis. It is neces-
sary to provide infection-control measures in a flexible manner based on current evidence, with continu-
ous evaluation of the available evidence.
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