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Infection Control at Hematopoietic Cell Transplantation Centers in Korea

Sun Mae Parkl’z, Jae Sim Jeongl, Mi Na Kim3, Sang Ho Choi*

Department of Clinical Nursing, Graduate School of Industry, University of Ulsan', Seoul,
Department of Nursing, Asan Medical Center’, Seoul, Departments of Laboratory Medicine’ Infectious Diseases’,

Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: The purpose of this study is to identify the current state of infection control practice at Hematopoietic Cell

Transplantation (HCT) centers in Korea and to prepare effective standardized infection control guidelines.

Methods: From September to October 2011, 32 HCT centers received questionnaires after consenting to participate in

the study. The questionnaire consisted of 17 questions; six about general characteristics of HCT centers and 11 about

infection control practices.

Results: The response rate was 93.8% (30/32) while the HEPA filter performance in isolation room was 100 class (100%).
Visitors were limited to one or two people in most centers. Protective clothing for healthcare personnel comprised sterile

gowns, gloves and masks at around 50%. Daily bathing was the most common skin care practice (53.6%) in allogeneic

HCT and 46.7% in autologous HCT in. Most of the oral gargling solutions (including normal saline, sodium bicarbonate

solution, and chlorhexidine), supported tooth brushing. Peripheral and central venous catheter insertion and dressing

replacement cycle were shorter than those of general patients. The disinfectant used for venous catheter insertion and

dressing exchange used more betadine. Most of the patients' diets were sterile.

Conclusion: Infection control of the HCT centers in Korea varied from each center. Generally, there is no difference

between allogeneic and autologous HCT in infection control practices, except in some detailed categories.

Keywords: Guideline, Hematopoietic Cell Transplantation, Infection Control, Infection

40,0007 2] o]&]o] A]3Y =] L
Introduction

T 19839 A& sFTEF0

H[1], = ol A
Ao & 2009

LT o 2

LA oA Sl A AAROR of

Received: May 19, 2018

Revised: July 1, 2018

Accepted: July 4, 2018

Correspondence to: Jae Sim Jeong, Department of Clinical
Nursing, Graduate School of Industry, University of Ulsan,
88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea
Tel: 02-3010-5311, Fax: 02-3010-5332

E-mail: jsjeong@amc.seoul kr

d 129 #W7kA] & 140757408 A&Hor F
7¥ste] 2009 o= 37702) o] A Al A 2E R
M|z o] A2 Alg¥star QlTH?2].

AR Al W AE Aol BAEe &
| ®H3]. o] 712t Sl

28 e Hosle oz
Aol Rty Aol Aldgshs T 19]
2] (simple single room reverse isolation)2}

filer 59 F7143ANE WA A2 B

e
o
(o]
e 2 ofy
of

ﬁd
>,
ot

> i

e _‘1

o



54

B3 974 (special protective reverse isolation)=
el

A 2o A AE o] e W&o T
So) NWRT ANE e meAZOl A
oheh A 7E vl ehFsk R Ts-7]. = ol Al
xgm Azolddee] e Aol o

ZAREZ QL AP} o] oA 2] exghtt. o, &
A]

_"E,['_ﬁ

L Y 2ErAZo|AAE 9 7Y e
wpobstol gabA ol wEIHE 7o ke
uhASEaLA} Sk

o ot @ ok [‘ll‘

tlo o 4

Materials and Methods
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23} 31824 2230 AN Bgoz FAE

3 A7k obymR Aty obd e
ook 20119 99 30U E 109 149717 =]
zPRA Ol AE7L Qi 374 WYL oy

o 7 54 AYH dREAel 5

43 E ZE= SPSS 18.0 (SPSS Inc., Chicago,
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Results

1. =M ZO[AMHE S S£

o

L

Am

HEA] F5g2 93.8%0] Ut & e
A O AAE 7} &a 9 tu«u ES=RTg
she Qo] 76.7%, A& A7} 36.7%2 7HA Wk
o, o] WA = 57 o]al7t 46.7%0] Sirh.
At WEor EA F Eeo] 73.3%,
Alof| A vFg El9o] 26.7%%ITh
Fo2 EAste= 227) Alge HAV|ES
,000 o]AFo] A< 3UAA 7t 63.6%=
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Table 1. Characteristics of hematopoietic cell transplantation centers (N=30)

Variables Category N %
Type University hospital 23 76.7
General hospital 6 20.0
Cancer center 1 33
Region Seoul 11 36.7
GyeongGi-Do 7 233
ChungCheong-Do 1 33
GyeongSang-Do 7 233
Jeolla-Do 3 10.0
JeJu-Do 1 33
Number of HCT beds <5 14 46.7
6-10 8 26.7
11-15 4 13.3
=16 4 13.3
Mean+SD 8.13£7.10
Discharge route after HCT Discharge to general ward 22 73.3
Immediately discharge from HCT center 8 26.7
Criteria of transfer togeneral ward ANC =500 2 9.1
(N=22) ANC =1,000 4 18.2
ANC =1,000 in consecutive 3 days 14 63.6
14 days after cell infusion 2 9.1
Manual for Policy ofinfection Yes 30 100.0
control No 0 0.0
Type of HCT
Allogeneic HCT Yes 28 93.3
No 2 7.7
Autologous HCT Yes 30 100.0
No 0 0.0

Abbreviations: ANC, absolute neutrophil count; HCT, hematopoietic cell transplantation.

2. ZYEMzo|AME{2 Zidata| HE

D ZE2HMZOIA ERo| o ZHalwa
s
F2 2EwA Eo|HE 100%e} A7} 2FR
ZolAMlE s6T%elA 1914 Agateich
HEPA WE|S LAF, 9% Al 7148 B 2 g3}
RS F5 2BRAEO| AAE T14%, A7}
FRAEO| M 66.7%0l T 22 WAl 4
L zguAEod FRol we FAdom
ot Ajol7t glaich AeWA Aaol we
HEPA filter class= o]A1H¥ Al 100% X% 100
classE §-X|5t9 o, AAL 63.6%, Ex= 76.7%
7} 1,000 classE RIS A Ao Ao
w2} HEPA filter class= SA &0 2 893t x}0o]
7} 91 9IthP<.001) (Table 2).
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Table 2. Isolation facility according to the type of hematopoietic cell transplantation

Allogeneic (N=28) Autologous (N=30)
Category P
N % N %

Room type (multiple responses)

Single room 28 100 26 86.7 113

Multiple beds room 3 10.7 8 26.7 182
Protective environment

HEPA/LAF/positive pressure 20 71.4 20 66.7 963

HEPA/positive pressure 2 7.1 4 133

HEPA 4 14.3 4 13.3

LAF 1 3.6 1 33

Positive pressure 1 3.6 1 3.3
HEPA filter class by HCT room(N=30) Anteroom (N=22) Hallways (N=30)

different areas N % N % N % P
100 30 100.0 3 10.0 3 10.0 <.001
500 1 33
1,000 14 46.7 23 76.7
10,000 3 10.0 4 133
100,000 1 33
No response 8 26.7

Abbreviations: HCT, hematopoietic cell transplantation; HEPA, high-efficiency particulate air; LAF, laminar air flow.

Table 3. Use of cover garments in hematopoietic cell transplantation centers

Allogeneic (N=28) Autologous (N=30)
Category
N % N %
Masks, sterile 15 53.6 15 50.0 799
Masks, clean 12 42.9 14 46.7 798
Gowns, sterile 17 60.7 15 50.0 441
Gowns, clean 7 25.0 9 30.0 772
Gloves, sterile 13 46.4 13 43.3 1.000
Gloves, clean 2 7.1 2 6.7 1.000
Head covers, sterile 15 53.6 14 46.7 793
Head covers, clean 9 32.1 8 26.7 775
Shoeschange or use of sterile shoe covers 3 10.7 2 6.7 .665
Shoeschange or use of clean shoe covers 24 85.7 26 86.7 1.000
3) ZE2AMEZo|AHAD AdtHAOl HA 2 7P @ol AR8-3FlAL, quaternary ammonium
U vl compoundsE  36.7%7} Ag-skIch o] Alw A}
o4 WA HaFI|l WAl 66.7%E 7t AN WU B 2FA FRE FAZOR fo

A WL, “sho] 270] 23.3%e]gle. U
A HaFs)e 7ol 93.3%0]Aick. o] 4
Qi YA FAFI)E FAHOE §

Zpol(P<.033)7F At A=A o4

9

£

==}

o5

o

9] 7% sodium hypochloriteE 70.0%, quaternary

ammonium compoundsE 36.7% AR&3t T At

WA 374 A=A = sodium hypochloriteE 76.7%
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Table 4. Visitor precautions in hematopoietic cell transplantation centers (N=30)
Category N %
Regulation for visitors
Yes 26 86.7
No 4 13.3
Restriction to the number of visitor
All visitors 4 13.3
One or two visitors 26 86.7
Visitor screening (multiple responses)
Signs or symptoms suggestive of respiratory infections 26 100.0
Recent known exposure to communicable infections 22 84.6
Person who suffers from varicella zoster virus 18 69.2
History of receiving live vaccines within previous 4 weeks 14 53.8
Fever 1 3.8
Table 5. Skin and mouth care in hematopoietic cell transplantation patients
Allogeneic (N=28) Autologous (N=30)
Category P
N % N %
Bathing
Everyday 15 53.6 14 46.7 958
Every 2 days 9 32.1 11 36.7
Every 3 days 3 10.7 4 13.3
Etc 1 3.6 1 33
Mouth care regimens (multiple responses)
Normal saline 14 50.0 14 46.7 1.000
Sodium bicarbonate solution 14 50.0 14 46.7 1.000
Chlorhexidine solution 14 50.0 16 533 1.000
Tantum solution 6 214 8 26.7 762
Nystatin solution 2 7.1 6.7 872
Betadine solution 1 3.6 2 6.7 595
Tooth brushing 23 82.1 23 76.7 .749
Oral gargling cycle (multiple responses)
Every 2 hours 10 35.7 10 333 1.000
Every 4 hours 10 35.7 11 36.7 1.000
After meal 16 57.1 18 60.0 1.000
Before going to bed 14 50.0 16 533 1.000
Oral gargling beginning
Conditioning regimen beginning 25 89.3 26 86.7 .867
ANC <1,000 1 3.6 2 6.7
On admission 2 7.1 2 6.7
Oral gargling discontinuation
Conditioning regimen discontinuation 1 3.6 1 33 998
ANC=1,000 10 35.7 11 36.7
Transfer to general ward 3 10.7 4 13.3
At discharge 11 39.3 11 36.7
Continue after discharge 3 10.7 3 10.0

Abbreviation: ANC, absolute neutrophil count.
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53.6%, A7} ZERA|EO Ao A 46.7% AlE
A g 58-S AlYstgich e HoR
= A A AFEol FF 2 RA|E] Aol A
50.0%, A7} ZERA|EO Ao A 46.7% AlE
A A 3BT AER L =2 2T m A oAl
A 82.1%, A7F 2E AL A oA 76.7%C Al
Algstelnt. 7hae AE-2 HAA oFE AR A
Aldo] EE 2T WA ELo| A oA 89.3%, A7t &
A Lol Aol A] 86.7% AlE] 2 714 whorch %
FrA|zold] FRo] wE mREIe|el 17k
A2 FARCRE {5t Zpo|7t glolth(Table 5).
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T2 u wehs7) o] gt
3zo] Ao 4] 2.61+0.84%, A7} 2 WA EZ o] 4] o
A 2.63+£0.822, 2AukslA}o) A 3.07£0.39U 2 2}o]

A BRO| WE Yz 7t

7} QATHP<.031). A AW A= = A
nEF7)e] FFe FE 2YR AT oA
L64<, A7) 2H WA o] A oA 1.80, AREE
Aol Al 214 2 2ol 7F QLSAEHP<.036). T47
el 2YYE =AY BEIIE 3 29
T o] Ao A 3.52%, A7F 2EE A Eo]4 o

2

A 3529, Autslaiol A 4=z ztolr} itk

Table 6. Comparison of intravascular catheter care between hematopoietic cell transplantation patients and other patients

Allogeneic” Autologous® General®
Category (N=28) (N=30) (N=30) P
N % N % N %
Timing of site and dressing changes
PVC site change Every day 3 10.7 3 10.0
Every 2 days 5 17.9 5 16.7 1 33
Every 3 days 13 46.4 14 46.7 23 76.7
Every 4 days 2 7.1 2 6.7 3 10.0
No response 5 17.9 6 20.0 3 10.0
Mean+SD 2.61+0.84 2.63+0.82 3.07+0.39 031 (a<b<c)
CVC site gauze Every day 13 46.4 12 40.0 6 20.0
dressing Every 2 days 12 429 12 40.0 13 433
Every 3 days 3 10.7 6 20.0 10 333
No response 1 33
Mean+SD 1.64+0.68 1.80+0.76 2.14+0.74 036 (a<b<c)
CVC site Every day 6 214 5 16.7 1 33
transparent Every 2 days 5 17.9 6 20.0 3 10.0
dressing Every 3 days 6 214 8 26.7 11 36.7
Every 5 days 1 3.6 1 33 2 6.7
Every 7 days 7 25.0 7 233 10 333
No response 3 10.7 3 10.0 3 10.0
Mean+SD 3.52+2.40 3.52+2.28 4.44+2.14 235
Antiseptic of Catheter sites dressing (multiple responses)
PVC sitedressing Alcohol 16 57.1 17 56.7 28 93.3 <.001
Betadine 18 64.3 19 63.3 2 6.7 <.001
Chlorhexidine 4 14.3 4 13.3 .102
Normal Saline 1 33 376
CVC site Alcohol 9 32.1 10 333 11 36.7 931
dressing Betadine 17 60.7 19 63.3 18 60.0 962
Chlorhexidine 13 46.4 13 433 11 36.7 742
Injection port Alcohol 18 64.3 18 60.0 26 86.7 .053
dressing Betadine 12 429 14 46.7 2 6.7 .001
Chlorhexidine 9 32.1 9 30.0 3 10.0 .088
Normal Saline 1 3.6 1 33 1 33 .998

Abbreviations: PVC, peripheral venous catheter; CVC, central venous catheter.
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7} 9121 THP<.001) (Table 6). A A 712 ANC 500 o] 4= E H = 374
W72 chepsiadh 4717 B e o
7 ZHDMZOIA EROI WE OYH ¥ 48 5x 2AmAEOA0IA 22.1% A7 =¥
O MEHHA At LA o] Alof A 40.0%% e, Aol Qlal Zto}
A % quinolones SFES BE TARMI 9L 4 gt B S8 2 2D T
O)4] 64.3%, A7} ZERAELO|A] 56.7%C) A AF 25.0%, AH7F ZERAEO|A] 40.0%%CHTable 7).
g3kl om, TMP/SMZ fES FF EERAE =D MZo|A Zdna| sz b0l CHE
oA TLath, A7k ZELAZOY S0iolA A S
Btk AL FAAA = FF 2EEA 0]
Ao A= micafunging 57.1%, A7} 2E LA L] Hel 7 AraEe AR 5 70.0%, EEEE
Alo A= fluconazoles 50.0% A 7H o] A} A AN 66.7%, T 22 = HE9
Bkt Fubol g A F acyclovir oF &2 5F HYAF 50.0%, grgve] w&Awo] 7 43.3%
ZYRA|3E o] 2o A] 89.3%, A7} £HKA|LO] R, Ao it o=l Q1A AL, gkxbo
2o A 86.7%N A A3}t Immunoglobulin o3t 7Zredvte] we 73 o g ol thak g
FE 2 RA|EOIA A 60.7%, A7F 2EEA Yus 7et7b 242F 23.3% % tH(Table 8)
szol Ao Al 33.3%0f 4] ARESEITE 2EEAEL
o]A] FFoll wE FtAl, FXEA, Fupoles Discussion
A, immunoglobulin A2 A A o2 525 2}
o7} gldith 2 RA 2| A E = e AT} AR o]

Table 7. Diet managementfor hematopoietic cell transplantation patients

Allogeneic (N=28) Autologous (N=30)

Diet Management

N % N %
Type of diet
Low microbial diets 2 7.1 2 6.7 1.000
Sterile diets 26 92.9 28 93.3
Release criteria of dietary restriction
ANC =500 1 3.6 2 6.7
ANC =1,000 11 39.3 13 433
ANC =1,000 and discontinued immunosuppressant drug 2 7.1
ANC =1,000 and consecutive 3 days 3 10.7 3 10.0
ANC =1,000 and consecutive 4 days 1 3.6 1 33
ANC =1,500 1 3.6 1 33
ANC =3,000 1 3.6 2 6.7
At discharge 7 25.0 8 26.7
To 3 months after discharge 1 3.6
Allowed diet during admission period (multiple responses)
Kim-chi 1 3.6 2 6.7 595
Natural water 7 25.0 8 26.7 1.000
Peeled fruits 7 25.0 12 40.0 271
Cooked seafood (shellfish, squid, lobster) 2 7.1 2 6.7 943
Outside foods 9 32.1 12 40.0 593

Abbreviation: ANC, absolute neutrophil count.
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Table 8. Suggestions for further development of infection control practices in hematopoietic cell transplantation centers

(asked to select three items) (N=30)

Category N %
Development of standard guidelines 20 66.7
Sharing guidelines among hospitals 21 70.0
Increase the perception of health care workers 7 23.3
Increase the education for patients 7 233
Increase the education for healthcare staffs 7 233
Insurance coverage for the costs of infection control 15 50.0
Development of education materials 13 433
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