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20219 BAE AFTALEAN] ThEH, F8 WA B ohs AlQletil ArgEe] 7MY w2
AR Q1T 109183 61.5% 019, HAHARRE

o2

FUAZEASE AFEFSAAE(2019)0 wh=H, 87| A Ao] JFrl=9x 431 dow
A| &8 75%11”1}5 =2, EF%‘%%QE 7}%} ‘E%% %li‘ﬂ% ARgehe LBUH T S5O

—_

1.3.1.3. X|=

AT A= 22 WP 27| Ao}, FEAAN(FE LA, FSA) AR, SAAE, AR



NEC SOHMEZAL [ATHY DA

Z28e ST oA H A e Moo (3 7=, 2017).

U2 GRS T2 5o BA| 2 Ay, x5 WA Peripheral Artery Disease, PAD)2 &
WY S A7) FHlA A sHASNEoE QIS TRl Gk o] HYeE Zo|tt
s e v 2 404 o] % 85| AlAfste] Uo7t &5 SVt TR e
= st SeRs o] 7 wol 'AshH, 75 ol BEs Tt 59, A5l Aol SR dls
AZsM o] £0 F WS HChoi SH, 2010).

Aol A L B] A9 A Fulo] F uAIsln, LU ATe] Wiyt K]
1 A w2 Aehuo] =70} w2 dchuo)

T, BEYALS] 7155 A, ABRAE 2, Felolt r]gk Fo] Aato] 2Qlolch#H8)4, 2008).
Saguggol o 5L uhel Sujo] 29 2o Aar} s Fgo] Hasjel sl
A= AEAoI TR} e 244t EE TR} e 4 glon]
| HEEC) WA 47 20~60%, 40%7HA E7eta

O

il ~GHU S7FITE. IR 54 oW APYES 30%°] EotH o] 5 75%7t
A2k Had /\}%O]E}(Weltz et al., 1996).
SR o] &Rt A S -, oFA] £5-2] BS54 RE HEC|d 55 F3A4 5 thst S4do]
Uehdtt 71 EolEAkel Z}""é@. 1}9YZ(intermittent claudication)< -5 1] A5fx] 11 &5t
B FHotH SAE= I5820H @RFY F871 F50l vIA|A] 3ol DA ok= S0 T35,

7H8 A 1k3)50] Q= BHAO] 7%= SHA B 9-5l&o] W skl 4% A, 16% = TS0l ofshE=
A 08 UEQkth, tiEE 31x}o] k2L ok e AL S AsHe ATRS Ho] A5k 51|58 2 sl
A9-E ST meh] TR e HESEA] ol W5 o] MR k= SHPER] s g ekt
@A) o5 27dHrkF 34, 2008).

1.3.23. Xz

%1%1'@2}—4 AT AR} 2HL WFFH AL A 2T 1RV 2 5, 524, Gl
S 459 T4 M 55 A o HaA e A, F
=) ATt Hege-5o] A=, AU 33] o4
eg57do] verg mi7kA] 21 S430] lojAH HHA] A= A HHESHo] & 25A1e] 30+% OVJO]
H =2 SHH(Norgren et al., 2007).

oo



TR WA FEAA 5 FEPE e 0 &2 529 Ao (Chioncel et al, 2019), FEAEE
ofAuF 100 mge AsH, otATE ARgo] E7FsRt B9oll= 23 AR S22 1o 5%
75mgS BT ESH A2 AERE(Ciolostazol) phosphodiesterase JAAZ 4 S-S
Adfobal, PHeS Tdofo] ol A A EF-E iAok JE-E K Thompson et al., 2002; Dawson
et al., 2000).

2 A3} k2| 2 9} A3 2of| TAFO] EZo| BE25HA] 9Fo W Au]Z] FT ZA) A|&-S 1o sk}
TS T 5 S W2 P50] Q= TRk Als 91¥e] AL 3 FEo] =0 AA Aoy
TS 55 AHH X =7t 2 a3tHConte et al., 2018).

5%, 5184 AY, DA} Sk B9l vl SA9 A%o] Basic Aud Bu 5
? ! 2 S A7) A=) f-gatca LA
o] AlgtF oz ARgF oL} olg7]&e] WHoR

N 5H(Hyperviscosity syndrome, HVS)Z 4173814 A, A|ZH4 Wg}, 9t S HO| 3714]
3
=

S Hol= 39T 5450, EHY L] 52 A+ FH| 7|F] g T, HEE
WEL diamo] HEgky ZvlE 2yt 4EAEE w222 EddZ(Waldenstrom
macroglobulinemia, WM)°] 7P AuF4Ql AQlo|r, X|=e} Hejulyos Huf =i FAF

AdE, 7|5 FHSHA AMEfQ] A we} 2 EXA R 5o] AtHGeorgakopoulos et al., 2019;
Espinosa-Barberi et al., 2019; Abrams et al., 2018; Daniel et al., 2018).

1.3.3.1. HE{M2]

A TAFQ] 30% o]Ato] o] 1L IgM pentamers HEo] W sH, Z4Zol| A Tt ET L]
5 A £ Y]lolt. E3E 439 o)Al IS AR oF 25%71 IgAo] S5l WA stal
5% ulgke] AHgoA 1gG B350 BRI HGertz MA, 2018).



NEC SHONME ZAA}F [ATHE BM[EH]

1.3.33. Xz

Heh ST SYH SFPRoIR, HAlo) At BA AAF, AN, chiby A7) HS
2SR X BAQ S8 e S HFSHE WSS oI 4 k. Nz A4 HEnrhs
59} 2440) A1Zh4o] 7|30k st iE0] B4 U B 49 QX2 HEY 4 90w B
el SR Pl I A Bel 7|2 AR FehS Aolsks A B S, MR Fa GA:
nEA 2o R SYNEE BE BANES, SoLayloln], 94k ARE ofshid 4 gone
ogzgdo] Baska TepgFTEol % 17218 ARHOR Fofslt Aol

o o
>,
i)
=)
ox
)
i)
jul®)

FJAFE (plasmapheresis)o|H, HF-E2] QS-S SAl

T =
SN 4= Gl bRt R0l 1 MY IS 20~30%71A] AR 4= §lom, VdsAdel sliad w7

[¢]

Husd A1z Hof HEA ogws | dmed os
A= s UE UL = = ST 7|HE E= S84E HEH
xeg REES HEd
Ay SH ECa L
U9t Ol 4 2SEEE
ZA: Gertz MA(2018). Acute hyperviscosity: syndromes and management. Blood

ST S0l e 45, oMY Alm daeiE thad ZHIHE 1.2).

Patient presents with highly specific symptoms as listed in Table1,9

' .

Measure immunoglobulin & viscosity levels l l
¢ Symptomatic but asymptomatic
not at risk for
Begin plasma Exchange; 1 or 2 days irreversible
do not wait for results of testing complications
No Th R ired
Begin Therapy to reduce protein levels l e EELELy S S

Measure Viscosity

|
v v

>4 begin exchange <4 Begin Therapy to reduce
protein levels

ZA]: Gertz MA. Acute hyperviscosity: syndromes and management. Blood. 2018 Sep 27:132(13):1379-85.

a8 1.2 IEgER2e| Xz €iEE
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1.3.4

) Aol w e Holage
AST W ol golstel, 20144
BAHEZIAF o A8

e =R o

E 110 RARQ=7[so| Hu

20184 o]0 712 92l ‘U]-44 FNIEAA O AL GEAH L

grgo] Aolsted, Arg =8

ute A9
Alste] 414

A987]& shyict. 20184 o|%

ARt
‘5400
o], EolHTE 80%=E /N353t

e & M (~201747X]) JHJg 5 (20184 0|3)
i M AL (5-400) D4000
SJOH X = 7 - = oA T
ol —almEal R Ly b B oA
(EFHS) =L TCH, T2HE SA| A H2 6
St=0t At
AREx 27| U 0|27| SAHUIAC| HUHTE ZXRGI0] [ 57| U 0[247| A HUHEE ZH5(0]
ST AR Y oE oEs Yt Ay X2 2 oS o225t
1. BIEo| Xt Y B24-Z, Waldenstrom’s L. AJHY AR
macroglobulinemia & - IOEEES, olE Aot T Aet
P NIREASES UOT|= FBIOA HoHo| TA0| LTt 2Z0|EEFEY
e NS S716101 R AR, ADFHO, SEAX, - NS AlLSH B8t LESY Xat
OITRIE, S5 S WCHENSSRO| FITt U TIX| 2t AEEEEY
S=0| QFOIR} 0= - NET Es URST Hst
[=[e} K& _ = nyJ=8=n
gy T o ISRl TSR IROWIE SH -y iy oy e sopss
5= A= Zx4
Zo0ig. 2o 14201 80%
Z4: AR AN A7 QSR A,
270 e R OFE012022128); HARAR, 419274 H7191952014, 2017, 2018)
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Antigen, HLA)

AYT=XIH

5% 7ol=ERloIAE M

INITIAL DIAGNOSTIC WORKUP?

* History and physical exam (H&P)

« CBC, differential, platelet count

* Peripheral blood smear

+ Serum BUN/creatinine, electrolytes, liver
function tests, albumin,? calcium, serum uric
acid, serum LDH,” and beta-2 microglobulin®

» Creatinine clearance (calculated or measured
directly)®

+ Serum quantitative immunoglobulins, serum
protein electrophoresis (SPEP), serum
immunofixation electrophoresis (SIFE)

* 24-h urine for total protein, urine protein
electrophoresis (UPEP), and urine
immunofixation electrophoresis (UIFE)

« Serum free light chain (FLC) assay

. Whole body low-dose CT scan or FDG PET/
crd

* Unilateral bone marrow aspirate and biopsy,
including immunohistochemistry (IHC) and/or
multi-parameter flow cytometry

. Plasma cell fluorescence in situ hybridization
(FISH)® panel on bone marrow' [del 13, del
17p13, t(4;14), t(11;14), t(14;16), t(14:20), 1921
gain/amplification, 1p deletion]

SHH =G (27 E*ﬂ" sl et

g2 5502 ‘%I’ﬂ%

rg
gk

Useful In Certain Circumstances

+ If whole-body low-dose CT or FDG PET/
CT is negative, consider whole-body MRI
without contrast to discern smoldering
myeloma from multiple myeloma

+ Tissue hiopsy to confirm suspected
plasmacy‘toma

a cell proliferation

. Hepatiiis B and Hepatitis C testing and
HIV screening as required

* Echocardiogram

+ Evaluation for light chain amyloidosis,
if appropriate (See NCCN Guidelines for
Systemic Light Chain Amyloidosis)

+ Single nucleotide polymorphlsm (SNP)
array on bone marrow,’ andlor next-
generation sequencing (NGS) panel on
bone marrow!

+ Consider baseline clone identification
and storage of aspirate sample for future
minimal residual disease (MRD) testing
by NGS

+ Assess for circulating plasma cells as
clinically indicated

2 Frailty assessment should be considered in older adults, See NCCN Guidelines for Older Adult Oncology™,

bThese tests are essential for R-ISS staging. See Staging Systems for Multiple Myeloma (MYEL-A®).

€ See Management of Renal Disease in Multiple Myeloma (MYEL-I").

dSkeletal survey is acceplable in certain circumstances. However, itis significantly less sensitive than whole-body low-dose CT and FDG PETICT, If whole-body FDG
PETICT or low-dose CT has been performed, then skeletal survey is not needed.

€ See Principles of Imaging (MYEL-B*).

fCD138 positive selected sample is strongly recommended for optimized yield.
9See Definitions of Smoldering and Multiple Myeloma (MYEL-C*).

*Available online, in these guidelines, at NCCN.org. o view the most recent version of these quidelines, visit NCCN.org.

Version 3.2021, 101972020 & National Comprehensive Cancer Network, Inc. 2020. All rights resenved
The NCCN Guidelines® and this llusiration may not be reproduced in any form without the express writlen permission of NCCN,

Z4]: NCCN 7to]=&Fel(Multiple Myeloma, Version 3. 2021)

23 13 Ty 345

1.5 MAX 2A0H 24

SAFE=HAF [N mAlE] e}

12

BHEHAE

=

|

)

o 4 giitt 20219 NCCN
S ¥(Human Leukocyte

4 15FATHKumar et al., 2020).

CLINICAL FINDINGS
Solita See Primary
plasm?cytoma —*|Treatment
(MYEL-2)

Smoldering See Primary
myeloma — |Treatment

i 10 (MYEL-3)
(asymptomatic)

See Pri

Multiple myeloma __, T:eeaum;w
(symptomatic)? (MYEL-4)
Monoclonal See Monoclonal
gammopathy of Gammopathy
renal significance | —s |of Renal
(MGRS) Significance
suspected (MGRS-1*)
Monoclonal
gammopathy
of neurological  |—»See MGCS-1*
significance
(MGNS)

MYEL-1
SIRO SUHTZIAL HIAY
Bslo] A BHTRE S0 AL shelst 4 glgt



1.6 7IE 2=71287t

=Y AQj771EH oA SAH=GA [(AY BATES TS AR, Axde
T2EH A3 A5 ¢ dFoZo] qlo] g 2 JaHo] C
BT R R AR AT, 2014). ¥H, 9] Jw7|&H 7]

AT

oA Sat Wk Seld 4

E 1.1 SHHEAA [A0E ZAE] Mozt 2t

M= SOUM AL [AFHY 2] (Blood Viscosity Test [Scanning Capillary Method])
YAz 2013
molex At Mok}, Lzt etk MY Aokt I 7] HE0| oiEE dulg oz Asto| Xz
e 2 OO0l AN AMY EMEEHS O|ZH YUHMCHAL| OIS Y REHS TItol| {1
= o FUIH : 2525 6™ (Owan et al, 2012 2J)
AEZY
AAE MM J|E Foishy XIH(GIOIEIS, MET Hids, Mot ST, @y Huol EAXe=E RoI6t
22123 dHgE 20N AL He TR oM 2 e S & U= ¥R Heh X|HO| of
ZEZAD} L2 Bag Qe
o MEHRS: & 4T RCHH TIIAT |EH(Kim et al.,2013), S¢17 3H(Rosenson, 2008)
SRS s XFGIH MM O|RHKIE= SXI0IA 2EHO! QISHE 7I5HA| 240t st HAl=
e Aiclpve=)
o HIWZAIRIR] M7, UBolS IMOZ SIFA MTAE 0|E5H SMMEZME HIWZAIE St 57
OjM = 0.600Z T ZAl ZH0l| SEZO| ATMS HISIHS(0(0f AYS0A= HILZAIRIR] Ant
HAX 0| =A| YoLt HEZAR} H|wst HRZaprt ofe2 2 QUIE 206l |= Mgt 27H0IHS)
23na | o X2Z0 0Rl= FE
A= - () MEATEIE tMo=2 ASEN MSE HlWSH KT 1HOAN 0]27] 2H49| MHEMA
SUMEO| B HSIRI0[= Mei0] AR OfH| Rofst ZAS HO| & HADL fiedd 2st Xz
2H0 E22 = 4 e Aoz HISKIS
- (MEEE) FHEM SIXE HNOZ §F HRNN BEMRZ & T ZEMATEX|RIL St &
7t A0 HUIGIRAS (00 ALIHSI0ME SHEM SIXjO] AR MO 7|AR &40| 0| LIE
Li7| M20 SUNE Z0E R=0f BrYst7(of 0{2120] QUCI HHGIUS)
ALHS0ME MHE0] HOIK[H S IR0 AME OZ|AI7|IEE2 0]7] &40 SMNEE =3
Si= A2 AMNOo=Z a7} UCH= Q7H0IUS
S 2ot | Eot 2|RAT AEZNE EllE MhEEd e 3 UZSHH SN LUBEAAO REH0] SN
QU BHAT 1HY HHZAUNME XZ2EN =22 & &+ Us A= EUIoiH AR R840 7|
CHEICHD HERINE
2EE8 2 AN BHIEHES EMZ AS0Ms SHETHAL [AHY DA 7IE BAE =
Hol7| o O[] &+ MHS0|AQ] WM ZHO0| 7tS5ith= AH0| QU0 0[0] 1¥EY Q=
Aol TBA(H-44 SHE=ZAANS MSEQ! HHEMESHO| FYRIH, ALdy, YxsW Fatol Xz 2 of
- S0I=0 AN AHY U REH0| Y= BAE WIRIIS(@LSE C)
CHEE Alladd 2ot U xgdd 20| QuEz UHI0IS YO MRS SHOZ o ZAY it
X 2842 ¢55P|0l= O o177t O RS Va2 WIeIRS(BREA JIEE2S 1)
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NEC SHOHMEZA [ATHY DA

H 2.1 PICOTS-SD Mg LiE

o =
EHJ_ et AR, URHBES WL SSH
(Patients)

=THAH = A

SMEM/BMAE  yionmcont (st oaeny

(Intervention)
HIL HAL DAY FUHEA
(Comparators) 3|14 MEHAH
R B8 2 0|MEtS

1. 0 0%
1) YIS, URHYS
D 3L MuSpLs (MIBUS, HES, YHHHUHOR 0I5t NY)

@ A Y
© 3% T3t A

@ Bk i}
ZopH S k=il ] ®7|et
(Outcomes) 2) WSS
@ HA| AL (Survival)
@ M (Rescue)
2. Q2 AM|o| Hst
3. Xg 2L HZ
4. THEE:
dH4 g eE
Ab2|H .
St oo
FHTET|ZE (Time) gt olg
QAL ME! (Setting) gt s

HAQ3 (Study Design) FE{Q| HHE HIWYAMAIFOIT, HIZEQ| HIDYAAFHT, FSE 017

A Mgt Hiet 9=
* Ak Ao AR EE A

0 Al F8 A0 7 2= Hlo|EHo] AT EAMHE 2.2). AHot= Ovid- Medline

o AASE PAoIS VjRo R 2 AEAo) SAo] BA SH5HHon MeSH term, EelAbe, 2
AV s-2 285 BEI TAH A U ANATE [FF 3]0 AAISHAC.
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H 2.2 =2 HX HIO|EH[0]A

=e| E AMA URL =&
Ovid-MEDLINE http://ovidsp.tx.ovid.com/
Ovid-EMBASE http://ovidsp.tx.ovid.com/

Cochrane Central Register of Controlled Trials (CENTRAL) http://www.thecochranelibrary.com

O

T £8AA 57 Holeluo]2el KoreaMed, TolsH=gdo]elo]A(KMbase), T5Hs
JE(KISS), TSk g HARISS), AR]AA(SCIENCE ON)= o]-&-5to] 43 O}OﬂEHﬁZ 3).

H 2.3 = HX+ MO H[0] A

U =8 HAa URL &
KoreaMed http://www.koreamed.org
&t=20|SH=2 0|0 E{H| 0| A A A (KMbase) http://kmbase.medric.or.kr
SH=28ka M H(KISS) http://kiss.kstudy.com
SN SSEEXE A(RISS) http://www.riss4u.net
AO[HA2(SCIENCE ON) https://scienceon.kisti.re.kr/

1.3.3 &M 7|12t H T 210

S QI Aaks}A] elgron, 2% Qloji ghtolo} ol AFstgit

1.3.4 7|44

AP U] AARAZ Bl gIste] 4 AAE BT ©
oAl T BUEY 5 B, B woho] Ale/uA] 7| 2o] At
A7 of3g Bstort

YA N5 BE Bage] fe) £ Wel dEA Budow Systech 13 A v
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B 2.4 29 U8 I H{R| 7|2

MAI|Z(inclusion criteria) HiX|7|&=(exclusion criteria)

o MoEUE) SRSES DCRNSST BN« QR CRY 9t Ofd ZR(SBET T MM

= [jatoz & o o XUt Ot HFUEA, letter, comment &)

o FHNCZA [AIHE MRS S o o TIF0 B JoE SHEX| %2 29

o XES O|RZHIFZ 17 OAF 208t O o SMESI(ZS0H YHE A7, SRl=R, 7EEIM S
. B2 Ee goj2 EmE o peer-reviews HX[X| 22 49Q)

*oln At oF o, olwAvole] 4% A= BYH, AeEste

ot ARl Hie = é"“@iﬂ/\} [’\711"12/‘114‘:H 4 ﬁJ—‘i 3= B7RHAY L-TLQWZH
1559 A g e, wxdwEel, JJrEVW S50l S oIA| Y= = Al Rlol | = SI3itk. E3,

oo AIABR O F oS, ‘A dne v|Ae 9F, A= RYET, AHEE
g Frolle Added oz AHstE g4 e ¥ oS o SHE Fal ¥k Aol

2L oM = A} T2 ETETONA 9] dF d&S 93t 2R EE= O F8
glog 9QJgh /\H]')(Zelniker TA et al, 2019), @ AA|

o
] o =
AEEHASE 3 34 A T2 A, @ A amputation) 22 75191, I35 Foll 49
o o =z
=X
Al

Sfgk ATRIEE (D A AT FACIE Aska A HARA A 4 et ol

1.5 HISE{IE Yot

5 71€9 HEE A¥E e ANt 5ot o T g ]lo) ek AH 7t =421 Assessing Bias in
Studies of Prognostic Factors (QUIPS)E AR&ste] H7lsl¥ o™, QUIPS =19 A% 9l
B7HYELS ot ETHIR 2.5).

QUIPSY & 6719 B/71992 © A7 HERE A+-Hol g g H7h, @ A9
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NEC ST ZIAL [ATHY B[

1.7 Xt=ghd

AL 2E AHES 2HA AAISE AR #7) of2 31 AEEe] HA E4(quantitative

Foted /94 4 (qualitative analysis) 2-85}0] A&4 HE(narrative review)=

o

analysis)©|
7153

4

2. guss 288

)

o2/ &AB AL 29U HE AS Tejdle] HF AoS NPT F ol 2
AUSFAA vie HF ANEFS AHIUHE 2.6).

H 2.6 #isE HA H 9

A3t TOICRl YA OFT BTH0| 2P} SR6H, 1 9 WIS 52 FHNCR 1
(Recommended) | 213193 T BLf 4 20l 3 2127120l A8 S Bt

EUS A LI QA ORRAMLL SN0 27 Y 1 9 WIIRE S8 FEMOR IS
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HA5HK| 5 DI IHALC] QAN OFMAITE SIHAI0| 27 LU 1 9 WIISH=E 52 FEXOR 135S
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oAM= 2iOlot0] 2Y20 7IsE + 2UAS

20



(SR e

TR o] o) AHE EAL 51,6508 108, 2] 1,6408)o19100, Aoz 71emlolA
FoRIEAAR Ao BRI 47190 % B 27,

7} glo]efuo] A0 ATE £3-L AX| el e THENDNOTE)TH 4491 Hasto] 522u9] 52
92 AASA. B8 AA Tol e 1,1380L o Bd AEiAS gstect

£ 710 2E 2 SEEe vAANE Zske] (- 3. Dl 7Iesti o, 2S5 A9ed 552

[F-5- 5]0f| 7|5ttt E3, £ dgolA viAlE 232 ) 7|5kt
22| H|0|EH[0]A(n = 1,640) =LY Ho|EH|0]A(n = 10) 27184 (n =10)
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;| Kim s | DEE Wl | MRYHE062) | BVD-PROT i FeIAt o
(2013) = T ’é.*g’_ﬁ—’-._‘—:e*’gi?j%@ H| 12} Brookfield %ﬁEHﬂgi‘fﬁg‘E@gR oo
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asE o HEIGHK|GIRHE(28) efficacy2t hemorheological
(Hemo?jiluti isovolemic parametersE Q16111 CLI
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A EHNER A YRR HH M WBV(cP) s Es) HIT
Ho(Emds) o ()  (MeanxSD) ZA}  (Mean+SD) =TT Tzt
NIHSS, mRS,
e Symptomatic ROC A,
FPR = intracerebral
4
Song ?;3 " (238) (696135 4 210.55 hemorrhage, ot Best DBV autoff
2 Qoo o122 Mele  NonpPR mh ROMHIGh iy 32 vie 105(P
HEE  56.6% DBV 7|& ; DBVZt FPR

(680+139 A ™ HHE2 AITHOF 240
= 3 i A St Bl

ZI(AHKS)

SBV, Systolic blood viscosity; DBV, Diastolic blood viscosity;

END, Early neurological deterioration in lacunar infarction;

NIHSS, National Institutes of Health Stroke Scale (range, 0-42, with higher score indicating more
severe neurological deficit), successful recanalization was defined as a Thrombolysis in Cerebral
Infarction (TICI) grade of 2b or 3;

mRS, modified Rankin Scale;

FPR, the First pass reperfusion (FPR) indicates achievement of modified TICI (mTICI 2b or 3) with the
first pass of thrombectomy devices (Maus V et al 2019; Li RY et al., 2015):

Selo] HIERSIE HAR RRNA Ao e T,

QUIPSY] HIEAHE B7} 2, 28 B 2=l A HIEY 9170 La(100.0%), AT,

WA, BARY, AR FEE £29 HEYIF] SARAH100.0%). E
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1Bl FEER
o

AASIGOH Apw BEEO Zﬂﬁﬂﬂ a}x}usrﬂ)e}ﬁ%e 72417} o] %] 52 BXQ25%)E
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4 8|7}t B4 A0 dAfEle] 27h4el BB YRS TR kot
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Statistical Analysis and Reporting
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DHH T} 2] ARER] ol Sigshs SEAtellA 7HE Eo] ¥Astelom, o] EA T ol i
END A 74 &Fo] f-2Jst A o 2 YEPITHD for trend = 0.008). ¥HA, 57| dHHLE ARES] 2
TEI Ao e $57] BAFEE] T2 END A2 72514 4t for trend = 0.107).
END7} 24 et H) 29 I-3-794 2Exlacunar infarction in anterior circulation)= END7} §l=
Six}o] B34 0|7 AL} 52151 =9ktH13.6mPas (IQR 11.8, 16.4) vs. 12.4mPa-s (IQR
11.0, 13.5); p = 0.047). Z1=fu}, END7} 2483t 343 2-9] 44 SxHlacunar infarction in posterior
circulation)of|4i= END2} 0]€7] EAH = Tto]l 7215t 2ho]7} Qigieh.

Th (3 3.4)3} o], T 22| AH 3R A o]¢7] @AH LT = %7] National Institutes of
Health Stroke Scale (NIHSS) 4=} At 5H A2} o] 5 BASE Fo| = END 29| 544
ARAE B 5=t ol] BAHE 427} F71ekol whet END AFIE Q] wapH] 7t 1.174H)
£=OoHTHOR 1.17, 95% CI 1.01~1.36, p=0.043).

E 34 ZHHFO MGE 4 ZHE7| HESH Zoi)2 LA et Wi

[

1A A0 S o5 Za Bzt OR o2t FHMEET |7/ 2t Fe /
@5 (@) ZA T KB =Y (95%Cl) - 2gds
s¢ ,ng DBV END (g 100 119 0.020
HESOUT ony oy - (1.03,1.38) ™ * FEETIZE 72012
L'|'_ Eﬂl'o Ml « 471} MO HMH
lee oy wm SR 2ol NIksS
o Hel © B
(2022) L_HEJSMO;JI adjusted 117 score, Nonsignificant
e %ﬂ OR 1.00 (1.01, 1.36) 0.043 relevant artery stenosis
(178)

OR, Odds ratio; CI, Confidence interval; WBV, Whole blood viscosity; SBV, Systolic blood viscosity;
DBV, Diastolic blood viscosity: END, Early neurological deterioration in lacunar infarction;

NIHSS, National Institutes of Health Stroke Scale (range, 0-42, with higher score indicating more severe
neurological deficit)

2.1.1.4. BT (amputation)

W e ARl A B a0 e AT WAl dhet AT 3 W glo] AT SRl
% gigick

2.1.1.5. 7|E}

HEES S|4 FARH T a0 WE Ve ATA RO o9 S2 At A= 1ol
Song (2021) @ollA= 4571 9 o|7] FHH L 23k A AR Al SAA| A Afjol o
3t Receiver operating characteristic (ROC}E— A oFATE. o|F7] HMH T 429 ArtgH cut-off
value) 10.55 centipoise (cP)°IoH, $57] HHE =2]9] HAHFE2 3.65¢Po|Utt. 57|
FHHE2] Area Under Curve (AUC)E= 0.772 (95% CI 0.710~0.833)01%2.H, o|¢t7] EHH L]
AUC |32 0.792 (95% CI 0.730~0.853)°] ATt

ol&t7] EHH = 219 Aetgh(cut-off value)2 10.55(cP)& A5t A AR A&l BHAAE]

et
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Alnfjol o} T M5 £X5 RISt 1 AT, o] M7t =2 7H(=10.55¢P)0] W
w<10.55cP) Hr} 61 222R(p=0.023)7} FEIR(p=0.033)] FA7} BAFLE TAOW
EUT B3 FAAAET} BAE HEol| = AR AEAITHE 1S, Thrombus B 4o, AHIE
ARG P E o] BAHET} =& o] ROl =% A HA Al iHE AR vl &2
FJ5HA Wol & 2 2 Zol7t S B sHtHp<0.001).

o (3 3. 4>91r o], ol @HFEET A AT A&l AAAEC] Anfjoiilof gt ohF
BEXAE S| AEAT A= o] @HHETF 2 71(=10.55 P2 o] HF LT 2 7H<10.55
cP)oll Hlsf A XHﬂ FE 98t @HAAE A9 wA7E 2.828) % AUTHOR 2.82, 95% CI
1.64~4.22, p=0.001).
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A == : gyl @
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(o21) JZSN oum oAy SUTE 5=, YAV O]
Erﬁ == o adjusted 1.00 2.28 0.001 = SHFZ10/(20mmoOlA}) e
" OR (1.64,4.22) 7] HOUHE(3.65cP OJ4)) O

(238)
OR, Odds ratio; CI, Confidence interval; DBV, Diastolic blood viscosity; FPR, First-pass reperfusion
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2 AEA

A OR (95% Cl)

— -
1) BXQ 9l 0AErS | samase | 2 Not estimable

SHDpRI5} - 0 Not estimable

=
Sxlst - 0 Not estimable

1.17 (1.01, 1.36)c

B
nA | o
o
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=
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|m

® 7|Etb SN IASE 1 2.28(1.64, 4.22)d

1) 0= o= - II: P s (0H)

O TH NY - - -

@ 7H Y At - - -

2) = Z210f D|Xl= Fg (0H) - -

3) XZ2LEE (0™) - -

4) THFE (0H) - -

Not estimable : event no. #|E 1 @ AFo| glo] 4 E7}
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3.1 =2 GIOJEJH[O]A

3.1.1 Ovid MEDLINE

(HA717 194611~2022.10.14.) (AAY: 2022. 10. 18.)

72 o Zuof HMZ )

1 (Blood viscosity or hyperviscosit*).mp. 12,219

" 2 Cardiovascular Diseases.mp. or exp Cardiovascular Diseases/ 2,685,408

e 3 Cerebrovascular Disorders.mp. or exp Cerebrovascular Disorders/ 416,343

4 Peripheral Arterial Diseases.mp. or exp Peripheral Arterial Disease/ 10,962

CHAYRE S8t 5 Tor2or3ord 2,693,514

UM AL 6  (Viscometer or blood viscosity analyzer or viscometry or visore).mp. 2,634

ZAEH 7 Scanning capillary.mp. 25

A 8  (Cone and plate and rotatio*).mp. 96

A 9  relative viscosity.mp. 441

A =&t 10 6or7o0r8o0r9 2,988

P&l 11 5and 10 698

ST ™ 12 animal/ or exp animal/ 25,860,322

13 human/ or exp human/ 20,805,773

14 12 not (12 and 13) 5,054,549

& 15 11 not14 608
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3.1.2 Ovid—Embase

(AM717F: 19749~2022.10.14.) (HMY: 2022. 10. 18)

oL ot M0} HMZTN)

1 (Blood viscosity or hyperviscosit*).mp. 14,686

" 2 Cardiovascular Diseases.mp. or exp Cardiovascular Diseases/ 4,686,827

e 3 Cerebrovascular Disorders.mp. or exp Cerebrovascular Disorders/ 761,636

4 Peripheral Arterial Diseases.mp. or exp Peripheral Arterial Disease/ 190,478

CHadRE B¢t 5 Tor2or3oréd 4,695,406

SO - AL 6 (Viscometer or blood viscosity analyzer or viscometry or visore).mp. 6,506

BAILE 7 Scanning capillary.mp. 50

A 8  (Cone and plate and rotatio*).mp. 152

AR 9 relative viscosity.mp. 547

A S8 10 6Gor7or8or9 7.042

P&l 11 5and 10 1,086

S=AT HiA| 12 animal/ or exp animals/ 29,216,236

13 human/ or exp humans/ 24,201,342

14 12 not (12 and 13) 5,014,894

& 15  11not14 977
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3.1.3 Cochrane Central Register of Controlled Trials (CENTRAL)

(HA717F: 2009~ AA)

(AAY: 2022. 10. 18.)

T aEl Zuof HMZ)
#1 MeSH descriptor: [Cardiovascular Diseases] explode all trees 118,043
#2 MeSH descriptor: [Cerebrovascular Disorders] explode all trees 17,426
CHALRY #3 MeSH descriptor: [Peripheral Arterial Disease] explode all trees 1,233
#4 MeSH descriptor: [Viscosity] explode all trees 421
#5 hyperviscosit* 138
CHARRE =8¢ #6 #1 OR #2 OR #3 OR #4 OR #5 118,555
#7 viscomet* or microfluidic* or visore or (blood viscosity analyzer) 167

BT A}
#8 (Scanning capillary) or (cone and plate) or (relative viscosity) 419
| =gt #9 #7 or #8 570
P&l #10  #6 and #9 (Trials) 55
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3.2 =Y HOIE{H|0]A

(A717F: 20099~37]) (A4 : 2022. 10. 19.)
GIO[E{H| 0] A it Aao] HMEs H|
1 Cardiovascular Diseases 4440
2 Cerebrovascular Disorders 350
CoreaMed 3 Peripheral Arterial Disease 63 advanced
4 hyperviscosity 28 search
5 Viscometer 20
A4 (10R20R30R4)ANDS 0
1 g Zet 503
2 L Aet 16
3 EYL A 68
4 WEGEE OR HHEE2H 0
5 UM HAL 1
5120|5H=2 6 A 20 ﬁﬁ’é‘%&l{ HAZ
Cl|O|E{H[O| A A7 (1 0R20R30R4)AND (5 OR 6) 0 I'_E.L%.“Lc':. se
(KMbase) 5 Cardiovascular Diseases 1702 SUEHE =F
6 Cerebrovascular Disorders 103
7 Peripheral Arterial Disease 191
8 Hyperviscosity 42
9 Viscometer 96
A4 (50R60R70R8)AND9 0
1 g »et 1616
2 L Aet 567
3 YL M 83 ANz 0]
4 e 1T (@ARE 72
5 SR T ZIA} 3 -StEUHY M2l
6 A 108
stska A E(KISS) A7 (10R2O0R3O0R4)AND (5 OR 6) 0
7 Cardiovascular Diseases 2336
8 Cerebrovascular Disorders 69
9 Peripheral Arterial Disease 257 g)\1|7£j_'H£|%,=,
10 Hyperviscosity 15 _g—gg %%EHE%)
1M Viscometer 260
A4 (7OR80OR9OR10) AND 11 1
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HO|E{l0]A ot Zuof EREEES Hl 2
1 g »et 2772
2 L Aet 1080
3 eSS 270 AL Z4A 0|2
4 BHEEST 1 BHEEER
5 A 154
e =y s | 27 (1OR20R30R4)AND5 1
(RISS) 6 Cardiovascular Diseases 1130
7 Cerebrovascular Disorders 15
8 Peripheral Arterial Disease 134 iﬁhﬁégg
9 Hyperviscosity 308
10 Viscometer 73
A7 (6OR70R80R9)AND 10 8
1 g »et 948
2 L Aet 376
3 e T 92
4 e M
5 &= 108 Az olg
siEmsjammoimy A2 (1OR20R3OR 4) AND 5 0o  BUERE
(SienceON) 6 Cardiovascular Diseases 2868 @&gﬁ;giﬂ%
7 Cerebrovascular Disorders 135 0183
8 Hyperviscosity 272
9 Peripheral Arterial Disease 15
10 Viscometer 310
274 (6OR70OR80R9)AND 10 1
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4. HIEEHAY 71 R X=2F=

4.1 HIZE = 7t

Quality In Prognosis Studies (QUIPS) =+

¢H(Ref ID)

1M XHESHALT)
g HIEY A JTe)
N [ high
1. S<>E|Udy Participation O moderate
it O
O low
. [ high
2 %?ég;}lon 0 moderate
O low
3. Prognostic Factor [ high
Measurement [0 moderate
0z Q2 =4 O low
4. Outcome [ high
Measurement [0 moderate
2 =3 O low
. O high
5. SI,‘cLLJE?ytHCfnfoundlng O moderate
= =T O low
6. Statistical Analysis and | (I high
Reporting 0 moderate
SAEMY H1 O low
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5. 55 Me23
o1 X = MXIZL
1 :-937;: J\.(Lee, Association between blood viscosity and  early Front Neurol.
IjNém ‘H .S neurological deterioration in lacunar infarction. 2022;13:979073.
Song KY, Association of blood viscosity with first-pass Clin Hemorheol
2 H. J. Lee, reperfusion in mechanical thrombectomy for acute Microcirc.
D. H.Sung, J. H. ischemic stroke. 2021,77(2):233-44.
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