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[22O0[ESTE] SAEE) - 3,624 7,129 16,332
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A= EHASK Cardio-cerebrovascular Disease)= 4%, =] 9 0]9} A2 H F9 FHWoj| A TAYsh=
ATHS FE0A HA AL E thirA o 2 AEyhaey HIyaeko 2 JhEsh, dabaeke] el
AN FHASISo o AE TS TSR] A AMFTE ofg] Y1 o E AR ddS
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QJASFHIAIRE, Ftoll= F3g Agke] WAzt o] Uutd AFusat uf-e- fAbs U352
AS4deo g Holotal QItHLibby P, 2001). @8-t WHstRA O R o]Fsto] tialA|xz
Hely, T 947 Jaohs 271342 AF4 13 45489 EAolH, o8 E4-& £Hsto
S| RS EXI6kal FAok= I, BT A9 ol dt HRE 52 tHE A5AE] gt
SYsItHR A7, 2001)

202149 BAH AFAATA) W2H, 28 WA F %S A5t AEe] g B

NAOR Q17 1083F 61.570]H, HBTAILE 44.0%o]ck.
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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) FHoA A sHASNEoE QIS TRl Gy o] HYRE Zo|tt
WEHEAe nR7HA 2 404 o] % 85| AlAfste] Uo7t &5 SRt TR e A
= st SeRs o] 7Fg wol 'S, 75 ol BEs a5, A5l Aol SR dls
AZsmM o] 0 F WS HChoi SH, 2010).

ool Hinty SjolAl s L BTO] USIR AHL Fulo] 2 abAlsle, W Fulio] Y e
910} 7V F a3 Hej e Pavt SsieL B xgom AUl 3k wwuuu
AN

TEFN YY) e FHL U B US| 2Ho] At Gk FFo] BEle] WA

S 28 2 L AT 4 glow,
250] WASTo] A7 20~60% 40%7HA B7Ks
GHHur—ﬂom 3, 54 o) AFRES 30%9] Dok o] F 75971

Stx|of @Fgof7 ) 3?5 %, oFA] T-59] B-5olARE HIEo|F 353 F34 5 TRt 540l
Uebdt}, 71 Eol5A41el 7 A 119 (intermittent claudication)< -&-2F W] Al5fx] 1L 9—50]1/]-
HEPS FHotH ii‘iﬂ% SEEQUH BFFY =871 FFol vR|A] Bof] DAY oke S tHE &,

7KeA] Ty o] i BR10] 7% BB 1] Wa sk 4y A, 16% Tl ofshEls
O LEIQIT) TR 2K10) L QP e AL SAshe Aake Kol Al kA s g R Hashe
St EEth Heb B EUAA] o 5] MR CHs FHPAske) TE A}
Faraslo] ojs) 2, 2008).
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HEES1o] & 2841710l 304 o1dol

Fl(‘

T2 ASo A FEHA 2= HeEYeH 0 & =9 o™ (Chioncel et al, 2019), FEAEE

olATE 100 mgS TSI, ofAT|E ARgo] BrRs3l Aoo= 23} o8 Z2u] ko] 518
75mgS B ESE A2 AERE(Ciolostazol) phosphodiesterase JAA|Z 4% S-S
Asfota, @3S Esto] o] A A EZ-S 7 Adsk= IS ITHThompson et al., 2002; Dawson
et al., 2000).

HoH/dSFaH(Hyperviscosity syndrome, HVS) 4173814 2}, A|ZH2] #g} et £ 2] 3714
TS Hol= Y4 S5/4%0lH, FHF =] 52 A+ FH 7|Folvt @ Tid, AL,
g, dAame] WIS iR PATT. dEAEE mAR22EAEFH(Waldenstrom
macroglobulinemia, WM)o] 7} AEFAQl ¥Qlor, X =} HejufHoz Huf =i g FAF
Al 71 NS AtefQ] X|met e BXX|' Fo| tHGeorgakopoulos et al., 2019;
Espinosa-Barberi et al., 2019; Abrams et al., 2018; Daniel et al., 2018).
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13 4 glom, Eole] AmAES X3stel HbgAETLS Aol Aslol: HBTEE,

ek AAHET WEH FHAETE 94 wgE A4ETR U9
1

A4 B2k2] 30% 019o] H/90] -2 1gM pentamers o] wrgstel, B4BolA FehdHEFRY
7 8 U9l0]eh, EaL, B5E0] o A149 TehEAETE Aelle] o 25%7} IgAc] <Jsh et
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Patient presents with highly specific symptoms as listed in Table1.9

b .

Measure immunoglobulin & viscosity levels l i
i Symptomatic but asymptomatic
not at risk for
Begin plasma Exchange; 1 or 2 days irreversible
do not wait for results of testing complications

v

No Th R ired
Begin Therapy to reduce protein levels © Therapy Require

Measure Viscosity

v v

<4 Begin Therapy to reduce
protein levels

>4 begin exchange

Z4: Gertz MA(2018). Acute hyperviscosity: syndromes and management. Blood

a8 1.2 AEEERE Xz g1
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ME

1.4 =Ue| d&T=XH

TUol= %c’“’ﬁ AAF (271 Ao gt AR = A" ERIg 4= g18lth 20219 NCCN
g 2% 7ol EgiRloN = M-Td =271 =2 21}, 228 FY(Human Leukocyte

Antigen, HLA) 32

_HO_l.;

S tHKumar et al., 2020).

INITIAL DIAGNOSTIC WORKUP? CLINICAL FINDINGS
Useful In Certain Circumstances Solitary See Primary
+ History and physical exam (H&P) + If whole-body low-dose CT or FDG PET/ plasmacytoma —*|Treatment
« CBC, differential, platelet count CT is negative, consider whole-bady MRI (MYEL-2)
« Peripheral blood smear without contrast to discern smoldering
* Serum BUN/creatinine, electrolytes, liver myeloma from multiple myeloma . SaiPikiii
function tests, albumin. calcium, serum uric ~ * Tissue biopsy to confirm suspected Smoldering Traatmentry
acid, serum LDH,? and beta-2 microglobulin® plasmacytoma myeloma . . (MYEL-3)
« Creatinine clearance (calculated or measured »Plasma cell profiferation (asymptomatic)
directly)
+ Serum quantitative immunoglobulins, serum *
protein electrophoresis (SPEP), serum . Hepatilis B and Hepatitis C testing and See Primary
immunofixation electrophoresis (SIFE) HIV screening as required Multiple myeloma __, | Traatment
+ 24+h urine for total protein, urine protein * Echocardiogram " (symptomatic)? (MYEL-4)

electrophoresis (UPEP), and urine
immunofixation electrophoresis (UIFE)

+ Evaluation for light chain amyloidosis,
if appropriate (See NCCN Guidelines for

i Systemic Light Chain Amyloidosis) Monoclonal See Monoclonal
i 3;:3:2 Lrgg "ﬁ:::,;g?g éﬁfg::gﬁ;oﬁ PET/ + Single nucleotide polymorphism (SNP) gammopathy of Gammopathy
cTée y array on bone marrow,’ and/or next- renal significance | —» |of Renal
+ Unilateral bone marrow aspirate and biopsy, tg)gl;:rfl:laor?oswequenclng (HG:S) panal on tstsG:a?:)tad g\;%‘llaﬁsc_:?)ce
including immunohistochemistry (IHC) and/or + Consider baseline clone identification
p g}uill para{rﬁmr flow cyto:ﬂetlrty hybridizati and storage of aspirate sample for future
asma cell fuorescence In st Mybridization —— pyinimal residual disease (MRD) testing Monoclonal
(FISH)® panel on bone marrow! [del 13, del by NGS Samopatl
17?13 “4.14’ ?(11 14), “14.15’ 1(14:20), 1921 + Assess for circulating plasma cells as of neurological —See MGCS-1*
gain/amplification, 1p deletion] clinically indicated significance
(MGNS)

@ Frailly assessment should be considered in older adults. See NCCN Guidelines for Older Adult Oncalogyt.

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

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

dSkeletal survey is acceptable in certain circumstances. However, it is 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.

9 See Definitions of Smoldering and Multiple Myeloma (MYEL-C*).

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

Version 3.2021, 10/19/2020 & National Comprehensive Cancer Network, Inc. 2020. Al rights reserved
The NCCN Guidelines® and this ilustration may not be reproduced in any form without the express writlen permission of NCCN,

Z2]: NCCN 7lo|=2ll(Multiple Myeloma, Version 3. 2021)

O3 1.3 Ly S5 AI0A

MYEL-1

HOUHTZIAL AR
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® 54 Mat ol g
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(Outcomes) 2) YENEEE

@ A AL (Survival)
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2. =2 Zut0)|e] Hak

3. Xz ZLHYE
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A
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NIk oA e S e

FHEET|ZE (Time) Hist oS
QlA MIE! (Setting) Hist s
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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 HMZIHH)

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 2,693,614
UM AL 6  (Viscometer or blood viscosity analyzer or viscometry or visore).mp. 2,534
ZAEH 7 Scanning capillary.mp. 25
A 8  (Cone and plate and rotatio*).mp. 9%
A 9 relative viscosity.mp. 441
A =&t 10 6or7or8o0r9 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

32



(AMY: 2022. 10. 18)

3.1.2 Ovid—Embase
(AA717E: 19749~2022.10.14.)
22 o 0| HMZH)
1 (Blood viscosity or hyperviscosit*).mp. 14,686
2 Cardiovascular Diseases.mp. or exp Cardiovascular Diseases/ 4,686,827
CH Rt 3 Cerebrovascular Disorders.mp. or exp Cerebrovascular 761,636
Disorders/ ’
4 Peripheral Arterial Diseases.mp. or exp Peripheral Arterial Disease/ 190,478
CHARRE =8 5 lTor2or3ord 4,695,406
SOH™M - HAL 6 (Viscometer or blood viscosity analyzer or viscometry or visore).mp 6,506
A 7 Scanning capillary.mp. 50
A 8 (Cone and plate and rotatio*).mp. 152
A 9 relative viscosity.mp. 547
PN 10 6or7or8or9 7.042
P&l N 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
58 15  11not14 977
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3.1.3 Cochrane Central Register of Controlled Trials (CENTRAL)

(AA717E: 20098~ A)

(AAY: 2022. 10. 18.)

T aEl Zuof HMZTHH)
#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

ST ZA}
#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

(AAM717F: 20099 ~AA)) (AM9: 2022.10.19.)
O] E{t|0] A bl ZMof HMESAE H|:1
1 Cardiovascular Diseases 4440
2 Cerebrovascular Disorders 350
CoreaMed 3 Peripheral Arterial Disease 63 advanced
4 hyperviscosity 28 search
5 Viscometer 20
A (1OR20OR30OR4)ANDb 0
1 A et 503
2 HE Aet 16
3 S Sl 68
4 HHMEESE OR =SSR 0
5 SN = ZIAL 1
st20|5H=D 6 A 20  AMECSO HAS
[ T o g O [=3
Cl|O|E{H|O] A Y| (1OR20OR30R4)AND (5 OR 6) 0 J__'E.L?:.*l*j ag
(KMbase) 5 Cardiovascular Diseases 1702 ZUEYHE =2
6 Cerebrovascular Disorders 103
7 Peripheral Arterial Disease 191
8 Hyperviscosity 42
9 Viscometer 96
A (bORB60OR70ORS8) AND 9 0
1 A et 1616
2 e AEt 567
3 = Sl 83 MMM 02
4 WEEEST 1 (AA 7SS 12
5 SOUR ZZAA} 3 -SEEUHY HQIE)
6 A 108
. Y| (1OR20OR30OR4)AND (5 OR 6) 0
StaaaHHE(KISS)
7 Cardiovascular Diseases 2336
8 Cerebrovascular Disorders 69
9 Peripheral Arterial Disease 257 Mg 01
(AA73tE 2
10 Hyperviscosity 15 -StadtEE HQIEh
1 Viscometer 260
A (7 OR 8 OR 9 OR10) AND 11 1
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O|EfH|0] A ot HuS s H| 2
1 g et 2772
2 L Aet 1080
3 Yz Mot 270 ALM|ZIA 0|2
4 S 1 U seea
5 A 164
lEmEeSe PSS 24 (1OR20OR30R4)AND 5 1
(RISS) 6 Cardiovascular Diseases 1130
7 Cerebrovascular Disorders 15
8 Peripheral Arterial Disease 134 iﬂ%.é;g
9 Hyperviscosity 308
10 Viscometer 73
27 (BOR70OR80R9)AND 10 8
1 g et 948
2 L Aet 376
3 et Ry 92
4 e ey M
5 &= 108 Muigs ol
St S X E TR A7 (1OR20OR3OR 4)AND 5 0 BAERl=
(SienceON) 6 Cardiovascular Diseases 2868 @ﬁgéﬂg;ﬁiﬂg
7 Cerebrovascular Disorders 135 Olge
8 Hyperviscosity 272
9 Peripheral Arterial Disease 15
10 Viscometer 310

27 (6OR70OR80OR9)AND 10
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