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Review Article

Recent Updates of
Abbreviated MRI

for Hepatocellular
Carcinoma Screening
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International guidelines recommended screening with ultrasonography (US) every 6 months
for patients at risk for hepatocellular carcinoma (HCC). However, US demonstrates low sensitiv-
ity for the early detection of HCC. Magnetic resonance imaging (MRI) plays an important role in
the noninvasive diagnosis of HCC, but it is not suitable for surveillance due to its lengthy exami-
nation and high cost. Therefore, several studies have been using various abbreviated MRI strat-
egies, including noncontrast abbreviated MRI, dynamic contrast-enhanced abbreviated MRI,
and abbreviated MRI using hepatobiliary phase image for HCC surveillance. In this article, we
aim to review these various strategies and explore the future direction of HCC surveillance con-
sidering the cost-effectiveness aspect.

Index terms Hepatocellular Carcinoma; Magnetic Resonance Imaging; Surveillance
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3) rE 7] 9/E 23t @& MRI (Abbreviated MRI Using HBP Image) (Fig. 4, Table 3)

Fig. 1. Strategies of abbreviated MRI.

Noncontrast abbreviated MRI consists of pre-enhanced T1-weighted, T2-weighted, and DWIs. Dynamic con-
trast-enhanced abbreviated MRI consists of gadolinium-based contrast agent-enhanced T1-weighted dy-
namic (pre-enhanced, AP, PVP, DP) images. Abbreviated MRI using HBP image consists of T2-weighted, dif-
fusion-weighted, and HBP images. All abbreviated MRI strategies take less than 10 minutes.

AP = arterial phase, DP = delayed phase, DWI = diffusion weighted image, HBP = hepatobiliary phase, PVP =
portal venous phase

Noncontrast Pre <10min
abbreviated MRI T1 T2 bwi
Dynamic Pre A C D
T1 P P <10 min
contrast-enhanced [
abbreviated MRI T
Contrast media
Abbreviated T2 DWI HBP '
MRI using <10 min
HBP image T
Contrast media
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Fig. 2. An example of noncontrast abbreviated MRI for HCC surveillance.

Noncontrast abbreviated MR images in a 51-year-old male with chronic hepatitis B demonstrate a 2.3-cm
observation in segment 4a that shows hypointensity on the pre-enhanced T1-weighted image and mild hy-
perintensity on the T2-weighted and diffusion-weighted images. This study was considered positive for sus-
pected HCC, and the patient was referred for a complete-protocol diagnostic MRI.

HCC = hepatocellular carcinoma

Pre-enhanced T1-weighted image T2-weighted image Diffusion weighted image

MRI (Noncontrast Abbreviated MRI)
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L3555 T2 12487 % (mild-to-moderate T2 hyperintensity), & %= A% 3] (iron or fat
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Fig. 3. An example of dynamic contrast-enhanced abbreviated MRI for HCC surveillance. Axial dynamic ga-
doxetic acid-enhanced T1-weighted MR images in a 53-year-old male with chronic hepatitis B demonstrate
a 2.0-cm observation in segment 5 that shows enhancement on the arterial phase image and washout ap-
pearance on the portal venous and transitional phase images. These imaging findings correspond to Liver
Imaging Reporting and Data System category LR-5, and this study was considered positive for suspected
HCC.

HCC = hepatocellular carcinoma

Pre-enhanced Arterial phase Portal venous Transitional
T1-weighted image image phase image phase image

22 LR-Moj| tfgh B = Solw oS E, 18l SANS =7t 22t 84.5%, 92.7%, 67%,
12]31.97.1%%ich

Whang 5(28)°] 1407 2] % Xthe kA2t eatEa} 1237 9] thE7-2 o2 St Ao
A 278 9] W7 37HA] A (B -5 5] T2 A=, Alghe %HJ, ALV B
ofA] AH} AJB) Fof 27F4] o]/o] Rl 749 “suspicious lesion” & 7| =512 uff, FHApE &
Aof| A LR-4, LR-5, ZL2|2L LR-Moi| thgh 91zt =9} o] =7} 217} 85.7~86.4%, 92.7% AL
LR-Mo]| thgh 717z = 89.6% ATt WY 2AollAl+= LR4, LR-5, 12|31 LR-Me]| thst vzt e
7}79.8~81.5%% 3L, LR-52F LR-Mol| EH%J N7 =7} 86.7%3AL

el i, v 2GS &5 MRIS] AP 7k eel Eo| = 742} 79.1~91.7%2} 76~98% =
o= Z-gute] B ShApE Tt (47~63%)9t Bl woh =& 4=x]0|th(6, 7). Park 5(29)9] &
TollAe PS4 MRISH 2305 25 A3t 3825 2] BIAFE-S thid o & T2- 4= /g it
BEYEeE T/ v 2T TF MRI9F Z31e] Aths(diagnostic performance)< H
Wl wf S IZHE(77.1% vs. 25.0%), AP FIZEE(79.1% vs. 27.9%)2t 0] %=(97.9%
vs. 94.5%)7} B| 2P 574 ©F MRICIA 25 [-2l51A] =34tH29). 3HH, Whang 5(28)2] A+
o= H|2YS T MRISH M= 7| B/d-2 23st ©5 MRIS Bl wstglS o, 2P vizk

£(85.7~86.4% vs. 89.3~90.0%)2F £0]%=(92.7% vs. 92.7%) 183l HHE P17+ (79.8~81.5%

vs. 84.4%)0l 5-2]5F x}o] & Ho|z] FTH(28). Vietti Violi 5-(30)2] oA 7h e 7| A
735t & MRI9H H| 2 Y27 T MRIZ v walsd]|, 8] 2927 thE MRIQ] b nizk
T (61.5% vs. 80.8% )= S £ QA EAZ 02 folgh Zfo] S Holz] kAl (p =0.06), A}

H E0]1£(95.5% vs. 94.9%) FEJH -7-2J5k 2fo] 7} it

A=X £HEZ thE MRI (Dynamic Contrast-Enhanced MRI)
A4 294 TF MRI= M2 9] 7Hse| 2GAE o8t U2 T1-A=E v|23S54
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Fig. 4. An example of abbreviated MRI using HBP image for HCC surveillance. Axial MR images in a 43-year-
old male with chronic hepatitis B demonstrate a 2.1-cm observation in segment 6 that shows mild hyper-
intensity on the T2-weighted and diffusion-weighted images and hypointensity on the HBP image. This
study was considered positive for suspected HCC, and the patient was referred for a complete-protocol di-
agnostic MRI.

HBP = hepatobiliary phase, HCC = hepatocellular carcinoma

T2-weighted image Diffusion weighted image HBP image

AA7] YHES 2T A8 2JTL FEER FEH, IR AFolM=
T2-729/8E ZgotAY M2 9 7Hsels 29A| Al ZHA|E So] 2PAIE o]-8-5FthFig.

| 7 &= MRIOIA = LI-RADSS] 2 A7 (major feature) 51 57| 3k2%
37, A7 &/, 18] 11 19t $/4d(capsule appearance)2 718 4= 9lo] HRie] WA} FA o

E/d3H(characterization) & & 4~ Ath= 470l ATH3L, 32).

AZL
r:

N
o2

Lee 5(31)°] 1562 &ALE o =2 gt AtolM = TI-d=x 2954 4 Oé‘*o“ 54 29
S gadobutrol (Gadovist®, Bayer Schering Pharma, Berlin, Germany)] %9/

P57 &= MRICIA Al 9] 577} LI-RADS 272 7F WHES B71ete EQL 93~96%2]
52 et = _ﬁ+4 MRI®} H] w5t LI-RADS &-=oll #18H7} giith. LI-RADS 2+l
3L Qs ARIES iR T2 A ST = AlSHE Sk 22 2714 Ao 7ol u}
2t LI-RADS £ 7} LR-301A LR-42 5 A 53t Z42-9ic},

Khatri 5(16)°] 9372] 245 o2 g AAtolrf= T2 4242 142 964 235
“(gadobutrol, Gadovist®, Bayer Schering Pharma) 3/3-2 235t 2457 ©% MRICA 59
] F7FAP7F LI-RADS 72 2t 52 H7IsIl=t, LR4 °14d(S, LR4, LR-5, LR-M, 18]
I LR-tumor in vein (TIV)]S A A2 HOFS ulff, el w7k Eel Eol =7} 242} 92.1%2k
88.6%31ct.

ShHH ZHAN|AE Eo] ZYGA|E 0]-83F Viett Violi 5(30)2] ATtollie TIHR 954 2954

ot

(gadoxetate disodium, Eovist® in the USA/Primovist® in Europe, Bayer Schering Parma) %
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%
84.6%, 99.8%, 95.7%, 99.1%3A .

A, A5 2954 ©F MRIQ bl viztze Solex 77
88.6~99.8%6°] 1L, o= oJA] Z-gufe] Fhapd RIZEE(47~63%)l Hloto] &2 3]0tk 7).
Vietti Violi 5(30)2] &ALollAl= 2 o] 7hselE 2YA|Q! gadoxetate disodium (Eovist™

in the USA and Primovist® in Europe, Bayer Schering Parma, Berlin, Germany)Z- ©]-8-5+
A=z xg=7} 1:]-__.1_ MRI (T2 l-zocﬂ)/b /\}7 og/\P +T1-743% oﬂ£x4 04%71- 031 OP)% H]

=2 2= Al 54 29374
2934 OF MR (T2-73 297 + A2 AA) 183 g e 7| 9/4d= 23 &% MRI (T2-
BEYG + 2P + A E719/)et vlustletl, 95 2FSE B MRIS] AP
RIZhE = 71 =9kt B4 7 0 2 §o]gt xfol= Q121 T1(84.6% vs. 61.5% vs. 80.8%), E0| E=
SoJ5lA 71 =8 4222 HoFQITH99.8% vs. 95.5% vs. 94.9%).

T |G Aakg T Ekst BhS MRI (Abbreviated MRI Using HBP Image)
&S 23 & MRI= 7|2 Eo] 7Hsals 2YAIQ gadoxetate disodium

(Eovist™ in the USA &= Primovist™ in Europe, Bayer Schering Parma)& @ W2 FQ]5}o
AojFITth21, 28, 30, 33-35). FH =7/ S E3oh E& MRIE TIHZE =794, T2 4=
Fd, LA ARG 7 Y ThFig. 4). 7 WAL F=2 LI-RADSO| B7H4] 4
291 2= 7] A4S = (HBP hypointensity)2t Xﬂi %’\J% o] 83} T2-ZZGAFS UA]
H| 2GS @5 MRICIA 53t Biel Zho] mlj- Bf2 Ao =& Hole 3¢ dEolu BHF
2 HiASHE Hlol =22 & 4 Utk

Gadoxetate disodium2 & Ul(intravascular)2} 7H2 (interstitial) 37+0.2 HRE &)= AL

Q] ZPgAIet ge] Mzl QL= THAE Eo] §7] S0l 454 Tl (organic anion trans-

porter protein; ©|5F OATP)°l 2]l ZhAl2Eo]l F4=(uptake) =1L F4]= o] 2P| 3= & 220
& Foll Hvhe] 2337 Blrk e IAIHY 5o OATPS] Wdo] i} 7hasted ZhAl )
oAl 7P 7] AA ST AZdo] e A Eck dgjuf 0F 5~1200] 25 B3} e 1125
Mol A= OATP7} Pl (overexpression) & o] ZFE 7] IA = 4742 HolA| Hek
(36-39). o]21et 2702 A W E35] ZAAH 352 (focal nodular hyperplasia)zto] 71

£ oA g} 1 gholl= Algh 2 Riolut @574 (cholestasis) 7t Sl 740l (=719
S5~ (uptake)7 Zraxsto] B o] e/ (lesion conspicuity)o] ZAsHA] &1L, o= ThA| ek
Zof] 2411 S plx|A| Hrh. GF TRl M 7] TN SZEE BY 4= ke 3
W=7 7 ashs ARolA o] o] fad 4 oe A2 AE =982
25 TE MRICIA F=2sliof & 2 (pitfall) Solth

T E7193E e ©E MRIE 0] 83 A5 B3k 5 S3F4 42 gt Ze e s
°] MRIOIA TIA = TEE=7 |97, T2 4298, 28al Sz dd AldAasS 28T Ale
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Marks 5(33)°] 2987 2] ZAE T2 §F Aol e T2 A2 d e =792 Zgst
©& MRI (set 1)9F T2- 4294, IFE7197%4, 2|3 b 2d/4dS 299t @& MRI (set 2)
ollA] 275 2] 7R} 2t /dollM 9] Al et ol wet STHA| = BRotal 4TA|9E STAIE AL
OB HOFS m set 104 AP UL Eolr PA|ZE SAc|Z T} 7}7} 82.6%,
93.2%, 71.0%, 96.5%, set 201141= 83.7%, 93.2%, 71.4%, 96.7%SA 1L, set 17} set 20]] 2] 3+ =}
o|7} gt

2
> o~
w 8
E dr
goo = ¢
N o
R
X o
Y 1
rol P
o3
i) L
> i
E‘I ™
) )
ol H
H1 =)
N ol
2 HT
> ln
N £
ﬁ 5
=
B 5
o o
R
s 8%
B o =
[10 o
%%
ﬂ.lm olf
N
ol ro
2 1
o z
£ i

FE

PEQ} obk-]oﬂz = 217+ 77.9%2}F 92.3% k.

Tillman -5(34)°] 2069 2] $AES O & & AolA = T2- 32T =7 9/d-2
et ©E MRICIA & ©2] B7Ab7E T2 42/ IH =719 ol ] A7t eol uket =
S 4AIR BRI, 3TAIRE 4TAI S A FAHCE HokS off, i v T, oS,
/dol| S =7t 242} 85.2%, 78.0%, 95.0%6 % T

Vietti Violi 5-(30)°] 2379 2] A5 thato 2 &F Lol Ae T2- 294t Sz, 1
2|1 P71 9/dS 23 & MRICIA] 27 2] 717} 22H=-2 negative, subthreshold,
positive® B5519S wf, e RiZte Eo|w AolE % SAo|E =7} 72} 80.8%, 94.9%,
47.7%, 98.8% AT},

UA B 2P S TS MRICIA] g,
APEd, 19 IR 9d e e B MRIOHH 2759] W}XV} 37}?4 7&(75'5 55
O] T2 MAISAE, At Ak I e7] AAS7 ) Foll 27F4] o]0l Sl 739 “suspi-
cious lesion” 2 & 7|E51S wf, &xPH EAJojA] LR-4, LR-5, 12|11 LR-Moj| that vI7h=et
Eo] w7} 72} 89.3~90.0%, 92.7% 1L, LR-52F LR-Mol| thgh BIZHE = 90.4~91.30% % C}. B
B Ao A= LR-4, LR-5, LR-Mo|| thsh RIZH=7} 84.4%%1 31, LR-52F LR-Mo]| tigt vizk =7}t
89.1% %1t}

ORA[9EC 2 Brunsing 54(35)°] 3307 9] $AHE o & 3F Aol M= T2, Az
G, 13 7| 9/dS S B MRICIA] 61 5 9t 2] 77 SR HE2 negative,
subthreshold, positive, inadequate 424712 2-75F=, positive 7S A FAdo= H
S w U, Eolx, Y=, SA ST} 22t 9296, 91%, 48%, 99% L, positive}
subthreshold B-F-5 A o2 HOES wf ZF2F 9296, 85%, 36%, 9%} 2 inadequate S
| 2)5}FaL positive EFTHS AN YA OZ B wh 2129206, 89%, 48%, 99% Tt

AesEH 7| GAS EES O MRIE WZEE7) 81~92%, S4JoZ 57} 90~96% %
3, o= JA] 28uke] W7 (47~63%)oll HI5to] 2 4=2]o|th(, 7).
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= MRIE Z33t gt 95 MRI 52
o] A= AREE]7] flsiA= A 4714 SRl
1) ©% MRI©| gt 7] (Evidence)
2) EF3HH 5 el (Standardized Reporting Template)
3) H]-8-&1} 24 (Cost-Effectiveness Analysis)
4) B2t 2 AKInadequate Examination)?t £7FAS: 91$F 21 (Callback)

ZEM| 2R ZEAJOf| RL0] TH MRIOH| CHEE 274 (Evidence for Abbreviated MRI in
HCC Surveillance)

A A2 TheFS TS MRI A2FES o] 8391 A5 5 S84 Al x1sh ofn| 9]
(A2} A IS EZF b A] ehght), tF2o] ThAl| szt 7ol Eafelof A= e Rlat A|glo]
2+ 749 (Child-Pugh -7 A =& B) @ty THd BY 7Hd x-S Al iAo 2 shat Qi
RFEMAAI= AR7kA] 213 ojm| o] ZHA] F D EoA ZZuket @ MRI

N

= o
= [e) [
olg]-& Yo\t w5t 22| AL ATpE A2 E—fr(reference standard) 0 & AR5 ALEE QI

H| & o]2]3k AleH S0] JAIT, 7} A-5ollA Bale &5 MRIS| £Ab RIg e} Eolkee=
50 B 2 guto] vizh: Eo|r Ho}t &9ty v MRIQ| H7FAF 7F Y x| & (inter-reader
agreement) (FFAPH x = 0.51~0.8, HHE x = 0.67~0.88) T3+ H| & =QkTH40). o]2st ZAE
2 YA = WEO R WE MRIZF AR ZHAloll ARGE 7Hs/d & HolFQinh oAl A3t
Park 5(29)2] Aol 2802t MRIE 25 Al8sh 7hA|aEeke] 19l v-g Mg or my
St H| 2GS & MRIE AlEelold AlA £F4 o= ZAI5)H

] 2= (77.1% vs. 25.0%), EAPE W1 (79.1% vs. 27.9%) 2t Eo]
£(97.9% vs. 94.5%)7t =5 F-o]oHA| k= e Bt

ShH A7) %E'J‘%E‘Ml/\i% A2 9180l Rl BRES e = o7 bt 253} B H]
2P ©F MRI (T1AZR, T2 32, Stz /e Aldste] vlashks A& 72k9] o
A (prospective randomized clinical trial)?! MIRACLE-HCC trial®} 67H€vtct Z2-3utet 12
ZHeuict v 2957 &% MRI (T1-3R, T2 4 Z, EA294)E Aldgste] Blushe He
71 4 A8 (prospective multicenter clinical trial)2l MAGNUS-HCC triale] %3] Z-o]
™, A A2 S A5 AaE S0 £ AP dafso] dog vs Zog 7diE
TH41, 42). o] Holl= kAl fiFo] e EAFsolA Z3aket ©& MRIE H|ashs tsl

-
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A& 1) NCT04288323, University of Califormina, San Diego, supported by Bayer,
2) NCT03731923, Seoul National University Hospital, supported by Guerbet, 3) NCT04539717,
Icahn School of Medicine at Mount Sinai, 4) NCT04455932, Concord Repatriation General
Hospital)o| 218 &0t

BZEIIE = 61EH(Standardized Reporting Template)

S &5 MRI H2hE2 0|83 dA5olA A o= wdsh= 7|52 o
2 29374 @5 MRICIA = LI-RADSS] 8 AHES B 718 4= 9

7] w 2ol LI-RADS £-7& AHg3lo] H7I51A1 T 2957 ©F MRIV (P71 948 X

MRIGIAE 2 2714 4708 H7leher], Baste w5 et glolA odam}cr °

MRIS| #F3HE o= PEiE Xﬂlﬁ A u} ‘qu H#] LI-RADS version 20175 &35k Q)
£ 23k Aol gt G S-S A e 37 271A] Fol| ohsl HrRcH14). A AR ul-
trasonography (°]5} US) category+= US-1 (negatlve no observation or only definitely benign
observation), US-2 (subthreshold: < 10 mm in diameter, not definitely benign), Z12]11 US-3
(positive: = 10 mm in dimeter, not definitely benign or new thrombus in vein)& %o
QAaL, T A E US visualization scorex= A (minimal limitation), B (moderate limitation), 1
2] 31 C (severe limitation) 2.2 F4J =] o] Qlct.

University of California, San Diegooﬂ/ﬂ% T & W] =FofA] LI-RADS Z-21}t ZrAlof| A
o] Y| EFS FaIsto] ojef H|3h BE = FEIE AAISHATHSS, 40). WA HHo] tis)
negative (no evidence of HCC), subthreshold (observation < 1 cm in diameter, not definitely
benign), positive (observation = 1 cm in diameter or new thrombus in vein)= H7}& 5t
Dk vt 2F Ao} Mot 7 o] Hk(texture), 12]al Q13- (artifact) o Fof| w2}
visualization scoreZ A-CE 712 3H}(35, 40). 71401 A2 E35t 2k8 7} o] = Q5t2A
olg|sh FF3E w5 FEiZt i T, ©F MRIol|A| 9] wg7to] mlel Jke HIE A/elAt
S0 SAEolA AlEE 4 S Ao =2 Z]diEh

H|&-5 1 24(Cost-Effectiveness Analysis)
A ZESY 7ol QolA Blg-aats AASH: QIERE ZAF 24A|2] B]-g80k of e} ZA
o] ks, 7hM| ko] ¥ E (incidence), 12|31 X2 & Hofx]= A& 8o l ZtETh 15Rt

1% MR 1] 8-k 2419 2 7h) @7-50] 9ITh2L, 30, 43, 44).

Lima 5(43)2] d7tollAl= 25T} CT, MRI, @5 MRIE 233 thofsh 74 HARSS o] &3t
Al MEFE9) H-&-a1tg BA5IS o, Sxkso] B4 HojeS Hol= Z-(conserva-

N
1?
=
%
fol
k%)
9
©
)
)

tive compliance scenario), &% MRIZ ZHA1 S Sh= 7] 714
Goossens 5(44)2] A tollA= THME}e] AFEE 197, S, AP o= BRsk
US, CT, MRI, &% MRIE thstA| 23t o] 71| =2ks9]
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A1} S = FAfoA ©E MRIE Aldshe Heko] A-H A & (quality-adjusted life
F =2 1]-8-a 7] (incremental cost-effectiveness ratio)7} $210020-2 71 Wttt

o] H| 234 TF MRISH M =79/ E3et O MRIQ| H[&-aHE

A Aol M=, ZF ©E MRIQ) HI-8-2 th3a} o] AHgsiinh: et =2 e 20| 2434

MRI, $527.84; 7FeH= 7] 9ARS Z3kst T2 MRI, $312.98; H|2HYZ7 ©& MRI, $233.37. 7t~
H

rol

I} FHE 2%2F 8%0lM 7932 IS ©E MRIQ| H|-8-2 st =2 EF0] 29
37 MRI9}F B|azsto] 2k2} 35399 30.7% 45t aL, HI2 Y57 &% MRI9| H|-&-2 27}
49.0%2} 44.296 7+A31ctH

Z+2- 713 (Icahn School of Medicine at Mount Sinai)2] Vietti Violi 5(30)°] B]|Z¥57 =
MRI, &4 2954 &= MR, 12]10 P 7|35 2 &5 MRIQ| H[§-a3kE 4
g AtollA =, 2t ©5 MRIQ] H|-& EJrQT—F % LOl Agsielnh: st TR EFO| 2954

MRI, $704 (10 mL2] ZFA)| H]-& $115 ), H| 2P S~
MRISH =7 9= =3kt &= MRI, 74?# $409 (i%hﬂ H|§ x3), BE o= MRI H2Fe

ol 230 S Potol s977EIoIE, o AL ZTHOE B MRIE THEA, B3
MRIOIA] =8 ]88 ol A= Agaxo] wre} vl 8- A7} D2kA)7] ujol] S-2lupe} A%
ol g vl 877} B4o) Wag Zlo 2 Az

Bxetst Z{AHInadequate Examination)2t F71HAE 2|8t 24 (Callback)

z ool RATE ZAte] Bl 200 HE 2 TH10). UE MRIO) B &L ol Rk We
710 2 AJ7tEl s, b AT o R o] ol i BAge ZALE WA A A (excluded) 5

N
o

o
ot AARES EaIskA] It} Brunsing 5-(35)2] AollAl= 330719] gadoxetate 2GS
Z MRIOIA 243 A9 0 &2 5806 & B 113t Hl Qot, A3 AARe] 2lelo g =

.
7)ol 5 AR Q8] 7 Ade] 2Az7o] Zhshs 4

[EURD)
=

ol

artifact), 54>(ascites) 2 A3+ -4 JA3-E(dielectric artifact) 5-°] )
quacy)2 Al AR HAA Q1 3k effectiveness)oll FS 1)%]7] wfEof o2 HEFA A
oAl of2{et S EotEfojo o o= Azt

ShH, ©% MRIOIA 7HA| Yol oJAl=l= A7d0] Rl -9 AHAISH E/dsket B7] A7 (stag-
ing)e {foll &St 2 EFo] Xtk MRIE Aot E T (callback). Gadoxetate disodium-=
4910 A B-7A 1 kgd 0.1 mL (0.025 mmolL/kg)S AHE5H=d], $H22- I3t ofAlofofl A AJQ1
o] Yyt BEA(60 kg) S Le5HA 1 vial (10 mL)2] ZFA| Foll 6 mLE AHE-StL 4 mLE H 2] A|
Hrh. Park 5(45)3 Kim 5(46)2] A7oll41E 6 mLE LWHQl 2957 MRIZ Al9sta L]

A 4mLE = WAl 2 32 (second shot injection) 3to] F & 52712 AU uff o] 2o
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TS AAEHAE A9 1F=20] Aaths AUE AJATH4S, 46). ©]21%t second injec-
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Aol F 4= Qe A0 Z 7|oiof 2t
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