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A comparison of intra-fraction motion during IMRT treatment between on-board
imaging radiograph and reference X-ray image in head and neck cancer patients
with tracheostomies
by Nopparut Kongsawat

Radiotherapy department, Lopburi Cancer Hospital

Abstract Head and neck cancer is the top ten death in Thailand and is challenging to
treat by Intensity Modulated Radiation Therapy (IMRT). So the accuracy and
precision for IMRT treatment in a patient with a tracheostomy who may cough
during treatment are critical. Objectives: To compare image deviation from motion
during IMRT treatment between on-board imaging radiograph and reference X-ray
image in patients. Methods: A quasi-experimental research comparing image
deviation from motion during IMRT treatment between on-board imaging
radiograph (OBI) and reference X-ray image in a patient with tracheostomy. The
sample was 95 head and neck cancer patients with tracheostomies who received
radiation treatment in the Radiotherapy Department, Lopburi Cancer Hospital. The
research tool was an on-board imaging device on the Linear accelerator machine
series Clinic ix. The data record form includes regular patient information and image
deviation from motion during treatment between on-board imaging radiograph and
reference X-ray image. Data acquisition was recorded by the image deviation from
motion during IMRT treatment between on-board imaging radiograph and reference
X-ray image which is displayed on the monitor of portal imaging program. The data
acquisition period was between 1st March 2020 and 31st October 2020. The data
were analyzed using Wilcoxon Sign Rank Test statistics. Results: The results found
that 69.5 percent of patients were male and aged between 40-60 years old. There were
81 percent and 87 percent had a cough and hard to breathe, so the image deviation
value of the X-ray image missed align from the reference image in all axis with the P-
value were 0.444, 0.705 and 0.423 in X, y, z-axis by order. Conclusions: Finally,
the image deviation value of X-ray image in head and neck cancer patients with
tracheostomies is not statistically different. So, the use of IMRT treatment technique
is practical in patients with tracheostomies. (Thai Cancer J 2021;41:104-110)
Keywords: image deviation, intensity modulated radiation therapy, IMRT
treatment, on-board imaging radiograph, OBI, reference X-ray image, head and
neck cancer, tracheostomy
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The study of radiation adsorbed dose from the 2D KV image for set up verification
to improve the precision and accuracy of treatment delivery
by Panratchanee Ruangtong

Radiotherapy department, Mahavajiralongkorn Thanyaburi Hospital

Abstract This research aimed to study the radiation absorbed dose of the body from the
Image-Guide radiation therapy (IGRT) process, which had to be x-ray for both sides
(Anteroposterior: AP and Lateral: LAT). The study selected 30 volumetric modulated
arc therapy (VMAT) technique plans from all patient treatment planning. The solid
water phantom using the planning isocenter is set. Nanodot was placed on both sides
of the phantom surfaces to put the optically stimulated luminescent dosimeters (OSL).
Then, exposing x-ray on them for both sides by IGRT device from the Linac machine
(Elekta InfinityTM) and recorded the value in a record form. Data were analyzed
using Student t-test at a 95% confidence limit. The average absorbed dose from AP,
LAT, and both sides were 0.498, 0.566, and 1.064 mGy by order. The data, which were
compared with the reference dose limit from the American association of physicists
in medicine task group 75 (AAPM-TG 75) protocol, must be less than 0.2 percent of
the prescribed dose per fraction!, and it showed that there were not different
(P=0.000). So, we can do IGRT before treatment in every fraction and do it more than
once for each treatment. For a 50-60 Gy treatment delivered over 25-30 fractions,
there will be less than 100 mGy of kilovoltage dose. (Thai Cancer J 2021;41:111-119)
Keywords: Chest cancer, Radiation absorbed dose, 2D kV image, Image-guided
radiation therapy (IGRT), Volumetric modulated arc therapy (VMAT), OSL
NanoDot dosimeter
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Risk factors Associated with nephrotoxicity in cancer patients treated with oxaliplatin
based chemotherapy
by Pathitta Limsakul®, Suyanee Pongthananikorn?, Nutthada Areepium®”
!Department of Pharmacy Practice, Faculty of Pharmaceutical Science,
Chulalongkorn University, Bangkok
2Department of Food and Pharmaceutical Chemistry, Faculty of Pharmaceutical
Science, Chulalongkorn University, Bangkok
Abstract Oxaliplatin, one of the platinum drugs, is an effective agent for treating
gastrointestinal cancers, especially colorectal cancer, increasing incidence and one of
the major causes of cancer patient deaths in Thailand. Nowadays, there are a few
reports of the incidence of oxaliplatin nephrotoxicity. This study aimed to assess the
incidence and risk factors associated with nephrotoxicity in cancer patients treated
with oxaliplatin-based chemotherapy. All data were extracted from electronic
medical records of patients aged 18 years who received oxaliplatin-containing
regimens from the first until the last cycle at a medical school hospital in Bangkok in
2018. Results: A total of 64 patients were female (60.9%0). The mean age was 57.8 +
12.4 years. Most of the patients had gastrointestinal cancers (95.3%), and 68.8% had
metastatic cancer. Nephrotoxicity was defined as an increase of Scr > 25% from
baseline. There were nine patients with nephrotoxicity (14.1%). Nephrotoxicity was
reported in 4 patients (44.4%) in the first cycle. Nephrotoxicity was found in the
patients with an ECOG PS status of 0 more than the other groups, about 36.4% (P =
0.031). Patients with kidney disease were more prominent in the nephrotoxicity group
(75% VS 10%, P = 0.007). The total number of cycles administered was significantly
associated with oxaliplatin nephrotoxicity (P = 0.015). The nephrotoxicity group
received more cycles of chemotherapy (a median process was 9). In addition, three
from nine patients had more than one episode of nephrotoxicity (33.3%). Conclusion:
Although oxaliplatin nephrotoxicity has rarely been reported. This study found that
one in seven of Thai cancer patients who underwent oxaliplatin-based chemotherapy
had developed nephrotoxicity. Thus in practice, frequent monitoring of Scr should be
done to detect and treat oxaliplatin nephrotoxicity early. (Thai Cancer J 2021;41:121-
133)
Keywords: oxaliplatin, platinum-based chemotherapy, nephrotoxicity
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1ADAV1 (white blood cells; WBC) ﬁﬁnﬂéﬂagj
Tuya9n@ 112+ 1.7 gidlag 7.8 2.6 x107ul
AUEIe) TTeduFTuatontiumnae 08407
mg/dl (W8 0.3-5.9 mg/dl) I6A51715NT09U09 1A
Lﬂﬁl 8 (estimated glomerular filtration rate; eGFR)
95.3+22.9 ml/min/1.73 m” 1A8loAI1IN15N504
voslamdetesni 60 mimin/1.73 m’ feuaz 7.8
HaEILAUHITUOAYNY (serum albumin) Infy 3.5+

0.6 g/dl (AN 3.5-5.0 g/dl) (15197 2)

< < v YA (% 3 o

VLI3INTLINIZ01HT B25IN01NA TUAY N5
1 I 9 1 1 <3 ] [

pou 1Juau aulnyuzGeglussazuninzay
44 au (Foway 68.8) disugasouaiiiniagasi
foanananaiau § 2 gas laun gas XELOX (130
mg/m’ 10 3 §1Ja11) $1un 39 au (Fovaz 60.9)
nazgas FLOX %30 FOLFOX (85 mg/m’ N 2
[ I o 9 Y
dilaw) $1uau 25 au (Fesay 39.1) ANTEFIU

[ 9

suseun 1d5ueiiua 8 5o (Wde 1-1501)
HAZYUIAEATAWRNAY 1,189.1 + 458.4 mg (A3

3)
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d’ Y a oA A 9
MITNN 2 Nﬁﬂﬁ’]ﬂ“l/lNW’é]\iﬂ&]Uﬁﬂ'lﬁlﬁJﬁu (n=64)

Yy manafinela )
Nﬁﬂi’s‘ﬂ‘ﬂﬁ‘ﬁﬁ)ﬁﬂﬁﬂﬂﬂﬁ ' a a P
3Ra (n = 55) e (n=9)
Hb (g/dl) 113+18 109+1.7 0.557"
WBC (x10°/ul) 7.6+2.5 8.6+3.5 0.299"
Scr (mg/dl) 0.7+0.3 1517 0.218"
eGFR (g#35 CKD-EPI)
< 60 ml/min/1.73 m’ 3 (60.0) 2 (40.0) 0.141
> 60 ml/min/1.73 m’ 52 (88.1) 7(11.9)
Serum albumin n=231 n=>5
<3.5g/dl 14 (87.5) 2(12.5)
1.000
>3.5 g/dl 17 (85.0) 3(15.0)

laiszy (28 Aau)

@

a: eGFR ﬁwmumﬂqm CKD-EPI, b : AlnAvoITTy ay,ﬁu 3.5-5.0 g/dl, ns : no significant difference, p > 0.05; P < 0.05

a 9 5 o
FTNN 3 %@Qﬁjiﬂmgliﬁlla&’ﬂﬁﬁﬂBT (n=164)

Tsauzi3q ) , m3nanyneln )
HazNMISNY VIUIU (0HRZ) 30 (n - 55) (A (n=9) F
yHalsnuIa
NUAUDINT 61 (95.3) 52(85.2) 9 (14.8)
duiuguaymaduilaaiy 2(3.1) 2 (100) 0 077
T Re I GITS 1(1.6) 1 (100) 0
syezvedlIn
Tiiunsnszae 20 (31.3) 16 (80.0) 4(20.0) 0.443
HNTNTZDY 44 (68.8) 39 (88.6) 5(11.4)
gasguAiLa
FLOX / FOLFOX 25(39.1) 20 (80.0) 5(20.0) 0.296
XELOX 39 (60.9) 35(89.7) 4(10.3)
Snavseuitldsuen 8 8 9 ,
0.015
Median (IQR) (2.75) 4) 4)
YHIATLAN (mg), Mean + S.D. 1,189.1 £458.4 1,153.6 £469.6 1,406.1 £3234 0.126°

* @0AN 1¥ Pearson Chi-square test 30 Fisher’s exact test ﬁﬂlﬂﬁiﬁ)ﬂg P<0.05
° Mann-Whitney U test ﬁﬁﬂﬁWﬁm p <0.05,  Independent samples T-test ‘ﬁﬁﬁlﬁﬁﬁj P <0.05

< ' A W
d umQizuuﬂizamuazmu'l%’mwwawmﬁ'm (retroperitoneal neuroendocrine tumor; NET)
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Y
fouay 33.3 G au) ﬁ’su“lwagmﬂwmavlﬁmmaﬂ

[ [

Yo A 9
naaldsuenseun 1-5 Fesaz 66.7 (6 AL) LATHAA
Yo v Y =
1d5ue1u1nn1 5500 Sesaz 333 (3 au) uan
v o d' =) 1 A d'
Wsegus uIUseuN WU EaD la Ao 500N 2
1 a W Li' li' g}/ lis’ =) 1
(AN FITBUN 1-8) (15197 4) NAUNUNBAD 19
o Yo ~ 9
WaanlasuerseunsnuIniiga 4 au (Sevas
U d'
44.4) @40 NAN 1
9
FMSUMIIANITHAUNATIHAD ARSI
LR A d' Yo 1 [ a 9
wun e lasueaeamssnyuauiosas
66.7 (6 A1) AIUDNTDHAL 33.3 (3 AU) UN1TUS
A Y am
AAUUIAYY 1RO UM IFeT azrigag A5N15as 1
Y 1 {a a 1 ?:I g’/ [
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° Ay Yo
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d’ ) Y d' a a 1 1
MIHn 1 ﬁ]”lum;gﬂaﬂmﬂﬂwymllm1mmazsau

naamslien (n=9)

MINA 4 MINANEAD ALALNITIAMNT (n=9)

y oo UM
Yoyamatiaiiuaeln Y
(esay)
MsinafieAeln 9 (14.1)
Yomaz Scr TN 81.7 +88.6
Mean + S.D. (Min-Max) (30-301)
snnuntafinanvdeln
1 ﬂ%\i 6 (66.7)
2054 3(33.3)
Cycle HiRaiiuaeln
Cycle 1-5 6 (66.7)
Cycle > 5 3(33.3)
vinaazaNIMNaNEe ln  592.2 £481.1
(mg), Mean + S.D. (Min-Max) (65-1,170)
M3damsiizneln
TWenaeriio 6 (66.7)
5Suanvuae 1(11.1)
@eums e 1(11.1)
Ngyao 1(11.1)
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MFAATIEHANNTUNUTUDITV8A 9
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e 5 au (Fooay 12.8) 01y 18 09 64 1 3o
y H 1 =) (-3
Az 16.7) MiindmasuInnii 60 o lansy (5o
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(Gowvaz 36.4) aulngiilsnlsziida Yeoay 19

Uiaan duana uazame 127



3
128 N33 15ANLIF

30 41 2JUN 3 AUSBU-FUNAY 2564

0o w A I
@ au) wulsndszdrduduiulsala Sesay 75
G au) Imsldedvusrvvazsauidosas 154 (8
Yo o A [ 9
au) uaz IasusadTsnu Sosaz 7.9 (3 AU)
daunaneiesliamssuduvesngy
d' a Ta =) 1 1 1 1 % =
Mnauaz himansas lawun luuanaiany Tagl

v ~

Ao an A A 9
CAUBTUATIDNUUIRAYITUAU 1.5+ 1.7 Llag 0.7

N

+0.3 mg/dl MUEIAY (P=0.218) LazUoAIING
A A 9 9 ' . 2
n509v04 T asisudulneni1 60 ml/min/1.73 m
9 o w ~
59802 40 LAY 11.9 MUl (P=0.141) (A3 N
2)
Y Y < a a [
Foyaa1uIsaNzIs WUMIINANEAD |9
[ I~ a ] é’, 1 d'
TunguuzFaszuumaaue Iy laengui
I < 1 a a ] 1
Wunzisaluszozuninszaronanyao ha i
[ o oA [ [ I~
uananungau lilin1suninszteveanziia
(Gooaz 11.4 1Az 20.0 MUEIAL, P=0.443) 11D
1 d’ =) L= =) 1 1
VnaedzanveInguimauaz linanyae la'ly
UANANAY 1,406.1 +323.4 1A% 1,153.6 + 469.6 mg
o o = gJJ Yo A o [
AUBIAY (P =0.126) N33 lasueuaiiiia

gn3 FLOX W50 FOLFOX nudunasae la 1y

HANANNUGAT XELOX (P =0.296) (13197 3) U

wunnguitanyae lalindsegusiuiusoud
v v

lasvennanuaunnngui lumanuae la og1e

IS v a

WEdAYN19EDn (9 ag 8 501, P=0.015)
Weswunaugassuaiitia nuiigas
FLOX 130 FOLFOX inanuaola 5 au (Fesaz 20)
uacgas XELOX 4 Al (Gowaz 10.3) Taggas FLOX
Wi® FOLFOX Tmsiiniiuvesszauasuntioniiy
fo00z 32.0+62.7 MINNI1GAT XELOX fiituiu
fpuaz 11.0 + 122 pd19Nod1AyNI19ana
(P =0.045) naznuMsRanbdelad 2 ndq Tungu
#14 FLOX %30 FOLFOX $1u2u 3 au (Govay 12)
(@514 5) mananee lndulnainandslasy
130 1-5 Taenulungu FLOX 30 FOLFOX
Yavaz 33.3 (3 AN) Tannneiafivde landa a5y
150ULIN FIUNGN XELOX Wudosaz 33.3 (3 AU)
Taoligilae3osay 11.1 (1 au) tnaiyae lanas

1a5sueseunsn (MW 2)

@139 5 Joyamaanbae la Swunamugaseualitnia (n=64)

. FLOX or FOLFOX XELOX
. U
a8 v Oxaliplatin 85 mg/m2 Oxaliplatin 130 mg/m2 P
(F08102) o ¢ o ¢
NN 2 dlen NN 3 dlan
Sraudihe 64 25 (39.1) 39 (60.9) -
mananeaeln 9 (14.1) 5(20.0) 4(10.3) 0.296
NuaSininanunela
1 A59 6 (66.7) 2(33.3) 4 (66.7) 0.167
2 A59 3(33.3) 3 (100) 0
Y 123 0.045°
Sp8a2U0d SCr NNV 192+412 32.0+62.7 11.0+122
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~ 9 a A 1 [ A o o 1
MITNN S meagamimﬂwwe"lﬂ ULUNMNUFATYUANUIUA (n=64) (99)

tode U FLOX or FOLFOX XELOX P
(%’ggag) Oxaliplatin 85 mg/m2 Oxaliplatin 130 mg/m2
n 2 dlansd A 3 Flansd
SnnusouR1dFuen 8.0 10.0 7.0 0.003¢
Median (IQR) ) (6) 3)
VNALNAZANNINNA () 1,189.1 £458.4  1,074.1 +499.6 1,262.7 + 420.0 0.109"
SCr Budi (mg/dl) 0.8+0.7 09+1.1 0.8+0.3 0.471°
¢GFR 3344 (m/min/1.73 m’) 953 £22.9 91.6 +24.5 97.7+21.8 0.305"
SosazuaInI3ANMIN SCr 56.3+26.8 67.4+272 49.1 +24.2 0.007"

" @0AN 1% Pearson Chi-square test 130 Fisher’s exact test 17113'8?71?7‘&13 p<0.05

9 v

o v

° Independent samples T-test ﬁﬁﬂmmy p <0.05,  Mann-Whitney U test Mivdney p <0.05

== FLOX/ FOLFOX XELOX
&
&
_(D
35 3
= 3
& :
GE F:
12, |
= 8
g 2 :I:I
4.5 W 1 111
°@ ()
I e
0.5 = =
— "n
0 '-::: - ,E: Oe

2 3 4 5 6 7 8
° Ay Yo
mmmauﬂmum (cycle)

—_—

d’ o Y d‘ a a U 1
NN 2 mmu@,ﬂawmﬂwwaulﬂﬁlmmamau

WaIMs 1SN Ngase (n=9)

Sq 9

Y
wenuntlumasne wunngunlsgas

U

FLOX #30 FOLFOX 1A105851U8 112U UM

)
1a5uenaniua 10 U (Wde 1-12 50U) NIAAN

D.

o

ﬁﬂmuﬁi’mmiaum"lﬁ'%"ua

a3

g3 XELOX N

-—

9

Y
MNUA 7 59U (W8 2-8 591) RN YNN

A

ad@ (P=0.003) 4Agas FLOX W58 FOLFO

b

VUAALAUNAY 1,074.1 +499.6 mg 1A1N
4935 XELOX NUVMaeazaumag 1,262.7 + 420
mg (P =0.109) 0614 15Aa1w filei 145 uona
Y '

anaAunaesgas InmsiauveslaGudul
HANA19NY Taslionsinisnsoavedlamas
sudulungy FLOX %30 FOLFOX tagngu
XELOX ¥100737 90 ml/min/1.73 m’ (P = 0.305)
HasUTLAVFSTUASIONUMRAY 0.9 £ 1.1 1182 0.8
+0.3 mg/dl MUAAY (P = 0.471) (A15199 5)
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Melanoma: Incidence among the Thai population and the use of a molecular
understanding of this cancer to improve the strategy of targeted therapy
by Natsupa Wiriyakulsit, Patcharee Klomkleang, Thanet Sornda,

Worasak Kaewkong

Department of Biochemistry, Faculty of Medical Science, Naresuan University,

Phitsanulok ,Thailand

Abstract Melanoma is cancer arising from the abnormal growth of melanocytes under

the skin layer. There are multifactorial etiologies for melanoma development,
especially the ultraviolet (UV) derived from daily sunlight, which accelerates DNA
damage. Thailand’s geography increases the risk of melanoma among the Thai
population. Remarkably, there are a relatively small number of melanoma cases in
Thailand, but the mortality rate is high at 48.08%. It is crucial to provide practical
prevention guidelines and early diagnosis to fulfill the critical objective of ensuring
that patients receive appropriate treatment. This article summarized the evidence on
the pathogenesis, risk factors, and especially the molecular mechanism of melanoma
development and progression. Ten years of data on the incidence of melanoma among
the Thai population during 2010-2019 were collected from the cancer registry of the
National Cancer Institute, Department of Medical Services, Ministry of Public
Health,Thailand. Remarkably, 10-years incidence reveals a continuous registry of
new melanoma patients. In addition, this article discussed the basis for targeted
therapy of melanoma using molecular target identification. Several in vitro and in
vivo studies were reviewed dealing with the use of several gene targeting substances
for melanoma treatment, including mutated BRAF targeting by Vemurafenib and
Dabrafenib, apoptotic inducing by Veliparib (ABT-888), or correcting the splicing
factor dysregulation by SRPIN340 and SPHINX31, which may serve as alternative
molecular strategies for melanoma treatment. (Thai Cancer J 2021;41:134-150)
Keywords: incidence, melanoma cancer, targeted therapy
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RTK = Receptor tyrosine Kinase, RAS — Rat sarcoma viral oncogene, P = Phosphorviation ,

ERK = Extracellular-related kinase, MEK = Mitogenactivated protein kinase kinase,
ARAF BRAF CRAF = RAF (Rapidly accelerated fibrosarcoma) kinase family members .
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Subcutaneous daratumumab for the treatment of multiple myeloma

by Natchanon Sathapanapitagkit, Chaloemkiat Leksakorn
Pharmacy Department, Siriraj Hospital, Bangkok

Abstract

Subcutaneous daratumumab is a human immunoglobulin G1 kappa

monoclonal antibody targeting CD38. Currently, it is FDA-registered to treat
multiple myeloma (MM) as both newly diagnosed MM and relapsed refractory
MM. This treatment aims to decrease drug administration duration and reduce
the incidence of high infusion-related reactions (IRRs) when administered

intravenously daratumamab (IVV-daratumamab).

SC-daratumumab has a

significantly shorter period of administration (SC vs. IV: median 1% dose 3-5
minutes vs. 7 hours), lower volume of administration (SC vs. IV: median 15 mL
vs. 500-1000 mL), and lower risk of IRRs (SC vs. IV: median 1"dose less than
10% vs. 50%). In conclusion, SC-daratumamab is non-inferior to IV-daratuma-

mab. (Thai Cancer J 2021;41:151-167)

Keywords : daratumumab, subcutaneous, multiple myeloma
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1 <
¢ HIN IV-daratumumab 1ag SC-daratumumab 1

4
1 ) v A

Tinanarsnulunaaznquess avtl nquid
¥ 1 =) (%3 U
miniosndi 65 nlansy oA 1MIADUAUDA
Taas2u910m3 1851 IV-daratumumab 3980 38
1 1 Sol w

11ag SC-daratumumab $08a 44 nguNTUIMN
FTNIN 65 D4 85 N lansy UoMI1N1TADUAUDY
Tag521 9103 1851 IV-daratumumab 39882 39
1oy SC-daratumumab %’aﬂaz 37 uaﬂuntju

Y A VoA Y o ' A v oA
gamenenguniiImMIinuINNI1 85 Alansu 1l
FNIINTA VAN IAITIN D1ANIT LS TV-
daratumumab %’aﬂaz 33 1ty SC-daratumumab
Fouaz 44"

9INN1SANYI1A17AVYDY PLEIADES ¥4

I = a ~
tunisAnyuuila (open-label) 5oz h 2

N1A15ANY1 SC-daratumumab Y U1 1,800

aansu (flat dose) 1¥3WAVMISABIMIATIIU

5
A [ FIA

a1 9 1lun155nY1 NDMM Tagnurilae 67 519
asoniunisdgnaielunszenld Geaey
145 SC-daratumumab 534 A U bortezomib,
lenalidomide 8¢ dexamethasone (VRd) vaznlu
Ailaesuau 67 9100 ldansadnsunisdan
[ 9 gJ/ ) o Y
felunszen 1Ay 92910155N¥I1A20 SC-
daratumumab 5IUNY bortezomib, melphalan (L&
prednisolone (VMP) uazd1%5uf1)78 RRMM
12U 65 T19NN153ANTIU0915AINNTTNEN
98191108 1 SIWUNITSAY (> 1 line of therapy) ¥
1a5un155n¥1428 SC-daratumumab 2111
lenalidomide 148 dexamethasone (Rd)

o @ v Y ~ 9
d1msunquiilre NDMM Naiuisadn

9
Sumagnaelunszgnldiu shimsnSeuiion

Uszansnmlumssnunums v 1v-

daratumumab 59101 VRd 18 Tagnaaannlins
$ap1luszezusn (induction) W1u 11 4 s8UAT
Y
$nu a1 NMIANYIVDI GRIFFIN WUOATINT
AoUaUDI1AITIN F08A2 94 ATNITADUTUD
98191108 very good partial response (VGPR) oy
32 = 9 [ =
A4y 56 FIA0AAROINUNANITANYIUD
PLEIADES fiNU87310500UaU04 a5 S08
A% 97 LAZNTAOUAUDIDE1NI08 VGPR S08a
71.6 iaaonnldmssau luszozusnaiu'lyl 4
I [ < Qy 4
FOUNTTNHI HAZHAINNATVIAUMNTANY LD
o A X Ay
Ui 8 nsngIAN A.¢. 2019 WU 2 187D
d‘ 9 = d‘ [
WA SC-daratumumab 11999 1nWAY 1A N 1]
Y Y
aunsonuld” dniunndeyamsnuiiseagl
Y 1 Y 1y '
Ta9n1m31¥en SC-daratumumab Tideenin 1v-
daratumumab taz d1m5unguRae NDMM #1'laj
Y
awsansumsdgnatelunszan ldiu 1as
MITAYUFUIASINUMTANYIVDI ALCYONE 9
191135081828 IV-daratumumab 32471 VMP
FINU 0AT1N1TA0UTUDIIAYTIV VDI SC-
daratumumab 39882 89 HALN1TADUTUDIDY
Y 9 33 = [l [ @ A
108 VGPR 3o8ay 6427 #a liuana19nuiilo
= = % = d‘
WSeuneunuUnIIANE1UD9 ALCYONE NN
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o o Y oA A Yy °
dmiugienguinay Aegilrg RRMM 31171
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65 3180 1851 SC-daratumumab 930U Rd 1 16
MINISNHUFURAIINUNITANYIVDI POLLUX N
ﬁmﬁ%ﬂmﬁ’aa IV-daratumumab ﬁlmﬁﬂ Rd G?Q
NUDATINITABUAUDILAITIY VDI SC-
daratumumab 30882 93.8 LAZATADUAUDIDE
9 9 é 1 1 @ d'
1198 VGPR 30802 64.6 3 1uana190uLilo

= [ =2 A v
WS euNeUNUMIANEIYDY POLLUX NWYBATI
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ATABUAUDITAYIIN F08AY 92.9 1AL NS
AOUAUDIDEIDY VGPR ouas 44°
T K d
mm‘s"luwaﬂszamfum Subcutaneous
daratumumab
= Y
ANTANYIVEI PAVO 1a31891UA N
avansvoiseg uizeza lumssny 71 2.6
A 1 d' Yo a Aa o
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A 1 d' Yo Aa A [
s4mou lungquit ldsuervuia 1,800 Jaansu
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NUNWATIIARNAATUINAFA (WINNINTOYAY

a o
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<3 A ° 9 a ay ~
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1z larine Gosay 33.3) Jagnue1ns

1 = 9 o a Y
DOUINAY (398aT 25) uazmmmiawmqa (508
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ag 25) NUANMUTULTITLAY 3 N0 431U
N1 1510 nazdmiungui lasuervuia
1,800 Jadnsy wue1mMstufean1eTariaine
[ a <
18un a1azlaniane Fosay 33 .3) aizinaa
o < A a 4
oad (Foeaz 17.8) ardoav1dviiaay Tullsea
° < a a o °
#11 (%’aaaz 17.8) Waaeav1siatlInsiam
(Govaz 15.6) uaznainufseszuvau q Any'la
1 1" 9 9 1 a dy d'
Heg (Wnnniesaz 25) 1aun MydndeRszu
madumelaaivuy Gewvar 26.7) 19 $evas
26.7) uaznaude (Fesaz 26.7) lasn1az latia
I F) = Aa o é’
nailueimasdiufsanlinanugunseszay 3 Ju
ldnwuldvesunigalunguildsuervuia

a o X

1,800 HaaNSU FINUDI 8 518 HIDT DAL 15.6
dy U < A A A a;

wonNUNUINTaaoav1Istaan v Tsdedn
Y] a <

(Govaz 11.1) aAnuauTlaings Govaz 8.9) Wa
A a a o 3

woav1viaia Insiad esas 6.7) uazinaa

v H v
ead (Fovaz 6.7) NIANMUTUUTIAIATEAD 3

dg! o 1 g’/ tdy 1R
11 $1UBIAAI 2 318 NIUNVBINT MU
d A 1 4 o
Uszasnriadronsslunguinldsueorvua 1,200
a A [ o 9 1 d‘
Haansu $1uu 4 510 $eoaz 50) nazlungui
1d5ue1vuna 1,800 Haansy 311U 14 518 o
1 ~ Yo
az 31.1) Tagwy 1 s1991nnqui lasuervuia

a g !

1,200 faaniu wag 3 eanngui lasusivuia

a (% =

1,800 iadnsu To1n15 lANA1NFULTITEAD 2
N 2 ~ 2 4
HarN1IAALYe influenza A, B ﬂﬁ@]m"]ﬁmﬂﬁ]ﬂ
sauneeInInteladiuinuazeinisdaa
9 dy 2 o v Jo Yo 27
AAMIHRON FIFUNRUTOUMT Ias1en
o [ wvAa 4 ] $
@i uQUuAn 1Tl Ued IRRs Tunqun
Y v
1851 SC-daratumumab HUWUI1A1N2 TV-
daratumumab 98 19N Wad1AYNINTDA TagNW
iios 1319 (Fooag 12.5 31nngui 145 1,200

a

Haansu uag 11319 (Fosay 24.4) 1Inngui
Yo a A 1 d‘ ] 9 1
1451 1,800 Haansy Tasornmsnnuies ldun
nundu Gowvaz 8.9) 14 Goevaz 6.7) Auau
Taviaal (3ovas 44) au (Fovaz 44) uay
. 9 & = ]
paresthesia (3988% 4.4) FINVLWY 2 518 (DY
1 1 d‘ = d'd
ag 1319910uAazngy) Nina IRRs Niin21
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sunseaauaszay 3 4u'l) uagwuiiios 2510 A
9 1 9
179 IRRs NUNAIUATNUTHI5e11uas s n
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a4 150 lung 2 518 awnso Iiewinu 1
Y v 1 Y
drealunmslierlniasen 3 Tae IRRs MDA
Y Y v
nanuanavunielu 6 ¥ 139 (60 UINUTN W
fouay 31, 60-120 WM WUSBEAL 3, 120-180 U1
wudesay 9, 180-240 WA WuFeeay 13, 240-300
I wudesaz 31 uaz 300-360 UIN NUFvvaL
16) Ha491AITNUIMITE Az aIuIsadeanu

wa sy Y ) ' . .
a1 ﬂﬁm“lnll@’IMﬂﬂﬁsl%Mﬂ’qn antihistamine,

corticosteroid 190 bronchodilator *
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@57 2 udatoyamulizaninmuazanuilasanvusq SC-daratumumab 1Az IV-daratumumab lunaag N3Ny

M3 sver dssnans  eild waeen snou usgeg  Y3nasen  szeznal IRR - ORR MIANE I W5gege IRR  ORR
JwHu  @Gaansy)  Usznns  wudeu  Jedans) ) (%) (%) wSauney Uszrns uddy (%) (%)
(GIN) msShuneu (IV-daratumumab) (GIN) MIINEN
CED) NOUHTN
(¥29)
PAVO™?” Ib RRMM 87667 1,200 8 5(2-10) 60 20 125 42 GEN501"" 42 4(2-12) 71 36
1,800 42 4(2-11) 90 30 262 25
1,800 25 3(2-9) 15 3-5 16 52
COLUMBA® 1  RRMM  oufen 1,800 263 4(2-12) 15 5 127 41.1 = COLUMBA™ 259 4(1-15) 35 37
SIRIUS" 106 5(2-14) 42 29
PLEIADES” 1l NDMM VMP 1,800 67 N/A 15 5 75 896 = ALCYONE" 350 N/A 28 91
NDMM  RVd 1,800 67 N/A 97"  GRIFFIN"” 99 N/A 2
RRMM Rd 1,800 65 1(1-5) 93.8 POLLUX” 286 1(1-11) 48 93

RRMM: Relapse/refractory multiple myeloma, NDMM: Newly diagnosed multiple myeloma , IRR: Infusion related reaction , ORR: Overall response rate,

VMP: bortezomib/melphalan/prednisone, RVd: lenalidomide/bortezomib/dexamethasone, Rd: lenalidomide/dexamethasone, IV: intravenous, SC: subcutaneous, N/A: Not applicable

* @IUTN 2 1INNSANYIVDY PAVO Glai’f’gﬂzmu pre-mix formulation U®9 daratumumab

+1MIANY IV-daratumumab [RWIZVUIA 16 HaansuaDN lansy

' o . . Y.
$ MuMIsnen lussey induction ¥LLAI 4 59U
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15N 3 LAAILNUMTSAYIAE SC-daratumumab 139 IV-daratumumab' >

3.1 HHUNISSNH Gsll 38 SC-daratumumab ‘H% ® IV-daratumumab lﬁéﬂﬁ 5' IUNY lenalidomide ﬁ% ®

[ J (Y 4
pomalidomide + dexamethasone (4 §1/a%i/5oUM3s3n11) n3olugluve e

dlanii 1-8 nn 1 dda1d (anua 8 A59)
o 7 o ¢ 3 )
d1la1vin 9-24 N 2 dandi (Maviua 8 AT)
dlanii 25 Wuduly wwnd Tsamizy nn 4 dalansd

3.2 uwums%’nmﬁw SC-daratumumab ‘H%él IV-daratumumab !ﬁ@clﬁil’mﬁﬂ bortezomib +

melphalan + prednisone (6 ﬁ'ﬂmﬁ/iaumi%’nm)

dlavin 1-6 nn 1 dda1d (Wanua 6 A7)
o 7 o ¢ 3 ¥
dilavin 7-54 NN 3 dUaH (MIKUA 16 A39)
dlanii 55 dudulyl wwndlsamizy nn 4 dland

3.3 UHUNI5SNYIAIY SC-daratumumab %50 IV-daratumumab 13181% 39351 bortezomib + thalidomide +

dexamethasone (VTd) (4 §ati/soumssnin)

o o o s & y
Induction dlavin 1-8 N0 1 d1a1r (Maviua 8 AF9)

o 7 o ¢ & g

dila1vin 9-16 N0 2 dav (Narua 4 A59)

o (% A o Y1V Y v % Y sy v
Wﬂf’ﬂiiﬂ‘ﬂ1!1/‘!61-!1@1]'3?]!51]1§‘Uﬂ1§§ﬂ}l1ﬂﬂﬂﬂﬁﬂ1§ﬂgﬂﬂ1ﬂ‘1ﬂlﬂ§$(ﬂﬂ

o 7 o PR H
Consolidation  @1/a1%in 1-8 N0 2 d1ari (Mavua 4 A39)

3.4 WNUMSISPEIAIY SC-daratumumab ﬁ%ﬂ IV-daratumumab nﬁaﬁlﬁ’%mﬁu bortezomib + dexamethasone (3

Flai/seumssnm)

I 9 9
dlavin 1-9 nn 1 Flar (Manua 9 As)
o 7a o ¢ & %
d1la1vin 10-24 N0 3 dan (Maviua 5 A59)
dlanii 25 dudulil) awnnlsamizy 00 4 dlan

3.5 UHUMISNEIAIE SC-daratumumab 13181#3931U bortezomib + cyclophosphamide +

(Y] d (v
dexamethasone (4 aﬂmﬁ/ieumisnm)

dla1vin 1-8 nn 1 dland (Maviua 8 AF9)
o 7a o ¢ ¥ %
dilavin 9-24 N0 2 dant (Nariua 8 AS)
dlanii 25 Wudul wnhlsamisunsogaga 2 nn 4 dlan

v k4 & Y1 U . LY d
3.6 UNUMIINYINIEY IV-daratumumab 1al#s i carfilzomib +dexamethasone (4 RNty

/50UMIINH)

I ' F F
dlaniii 1 8 aaniuon lansu TuN 1 uag 2 (NIKUA 2 A39)

H 9 s
dlanii 2-8 16 Taanfudenlaniu  wa 1 dland (Ravua 7 a59)
o o o ¢ & Y
dilavin 9-24 NN 2 dant (Nariua 8 AS)
o { 3| ' o
dlain 25 Wudull aundnlsn nn 4 dilead

a

51
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~ =1 a ~Aq Y3 . . . .
3NN 4 neuneuriavazvuaenleily Pre-medication 1ag Post-medication Y94 TV-

daratumumab 118% SC-daratumumab'*°

Pre-medication

IV-daratumumab SC-daratumumab
Antipyretic - paracetamol (PO) YU19 650-1,000 Haansu
Antihistamine - diphenhydramine (PO/IV) 25-50 yaansy (ﬁ%ﬂl‘ﬁﬂm‘ﬂlﬂ
» nsan#ileni@en (monotherapy) » nsa¥iShue@ed (monotherapy)
- methylprednisolone - methylprednisolone
afausn: 100 Haansu (Wiedeuni) av) asausn: 100 Haaniu (Miedeusi) (POY)
Corticosteroids afasa’li): 60 TaanTuiodeunin POIV) afada'l1): 60 fiadnsy (Wiefeum) POIY)

» NIANFIINNVENBHADY (combination)
- dexamethasone 20 4aan5¥ (M3 04N8UIN) (PO/IV)
2 {9 vq o o ) " o q ¥
- 110 dexamethasone 1Hudulsznenlugaseidedliluiu@ernueguds Tunuziilddan
= ] o 9 . . A 1 . 2 a AAq Y I
90 uaz luuuzii ¥ corticosteroids 819 11 prednisolone $18ARTAN1H dexamethasone 1w

. . Y [ o
premedication uaﬂmu@ﬂmu

Post-medication

1) nsailFiilueude (monotherapy)
: <
- methylprednisolone (PO) 20 Hadniu (M3ereum) Tugduuumseengnithunaraniouu
aasany 2 71 Taeisuiuda 'l SC-daratumumab
2) N33 INAUENFHADY (combination)
4
- methylprednisolone (PO) < 20 Uaansu (w%mﬂumw) Glug1JLmumiaaﬂqmﬂmﬂmw%um
o (% 2 [ (% d' Y
Corticosteroids 91171 1 31 Taeisuiuda lUanin ¥ SC-daratumumab
I J ~ v W 1
« 110 dexamethasone 130 prednisolone (Huaiulszneulugasendodliluiudauogud?

] o % =
Tauuzi 19130

» NSO IINLY major systemic administration related reaction naalvieneuly 3 asa

{ I [ [ [
- 11ga1# corticosteroids 18 (sn13un3aiN corticosteroids iuarusznoulugasmssnyman)

» nsdinilsz Saiulsmlenganiusess (COPD)
a 1 @ Jd A
- W1san i erveneriaoaaw (short and long acting bronchodilators) SN UOIAsTOERTUATA 11

y ¢ YA g . . .. . .
M35 1¥e1 4 Asausn LLﬁzWEJﬂGLWLZJ@]hJW'}J major systemic administration related reaction
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FIT0ANR0INUHANITANEIVOI COLUMBA 7
9 = Ao [ ] 9
WU INTIUAGINTTZAUANUTUNTI08 19T Y
Y
seav 3 Yu'ly wulungu 1v-daratumumab $ovaz
5.4 1Ay SC-daratumumab $0@ay 1.5 39 |1
1 @ ] < Ay Yo
uana1enu og13lsnanlunguin 145y sc-
Y
@ a <
daratumumab YUNUN15IAAN1IZLTAIA DAY
a A = o AA [ ' 9
a1 Insflad AllszaunugunsIee1etion
U g ! Y
sza 3 Y1 11/gand1 (IV-daratumumab $eeas 8
< 1
118¢ SC-daratumumab $ooaz 13) Tagazwiulan
Y )
anuilasadslumsusisemsaesgiluuniiy
Tinanaresnuuazgilredsainisanuaenis
a Y g‘/ A
Uinirserlansdesgluuy amezn SC-

Y

daratumumab 195282321 lumsuSTmseduna
[ A v o w aa K 1 Y aa
pg NdAYNNTDA adana iU INGIn
FA = ]
Y01 18an N
Taoayddoyamullsz@nianuaz
@ Y
anudasanslunis1i SC-daratumumab ua
IV-daratumumab Uaguaazmsanen 13lums
~ = Y o Y
N2 HagNMSANEINIRUATIIA SC-
Yo t%l a 4
daratumumab 1ATUM5VUNLIDouIaseIAnIs
pInIsuazeIvelssinAanIgeInIn
(USFDA) Tun1s55nu1d1re NDMM ¢ T4
aunsnniumsdgnatelunszanld Taeld
39UN1 bortezomib, melphalan (10& prednisolone
I = ] o
waz 19 iluefed W3059AY lenalidomide Haz
dexamethasone 150334 N U bortezomib 1A
Y
dexamethasone 1u #1978 RRMM aqua 1
2 »
WQEAIAY A.A. 2020 wazIuneiioulae
AALNITUMIANNLABASBYDIDIANITEIHA
ANNINY 151 (European Medicines Agency;

=

1 1 Y
EMA) 193U 4 dguigu a.4. 2020 uonaini

De

= )

galasunisyunzidouaindriinaiu

ﬂmzﬂ'iillﬂ?iﬂﬁﬁﬂﬁﬂ?‘ﬁﬁuﬁgfJ"IslI@\ﬁJESL‘VIﬂ

M '
Ineuds asuaiui 2 Tguiou a.a. 2021

ad =)
VINALINAZITNTUI M58 daratumumab 11
YAl < & A a U A
Aihanzidasiamenuviiaiadlan
wugiil ﬁ SC-daratumumab ¥ #41A
1,800 1a@NTN/30,000 gil¢ (daratumumab 1,800
10an5u + hyaluronidase 30,000 g1¢) 1311013

Aa aa a 9 . =
15 daaans U511 laely syringe lagn1sna

y ¥

Jya o 96
U TARIMATS WY 3-5 W Tagunung
13111581 SC-daratumumab lALEAITI8ALIDEA
1309013199 3 Gt 3.1-3.5) uazuuziin i
IV-daratumumab Y11a 16 Uaansuaen lansu'®
a A Y A
ANUANUAITUTHITENLaA 13 lua15199 3
Gidon 3.1-3.4) sntunsaindoslFuuia 8
Haansuaenlansy Tuiun 1uag 29949
o s o { o §
Farviusn aauaas13luarsian 3 Given
3.6)1a8gNdUNITUINIT daratumumab lUuAAL
[ g’/ o I Y Y
50UN155 N1 U 31 udee19 standard pre-
medication o UUTTH 1Y 1-3 ¥21ug uag
a @ a <
worsana post-medication HAIUIUITYUTTD
Faeazooa lauaas i luaisnan 4
=\ d‘ =\
sImamsiasalasugdnuunsuivig
£1210 IV-daratumumab ﬁ‘Ju SC-daratumumab
Y
1INYoyanDI1 SC-daratumumab 11 1
Uszansninliudosni 1V-daratumumab
yauziiglianiisinaina IRRs Hooni1 uagns
PIHITeNAEAINNI 1aelTLeLIa1n15UITHIS
v Y Y
AFuUNN (3-5 u1N) vazlSuasaensaisenii
Y
(15 1aaans) azwusranasurld sc-
] H [ o
daratumumab Tugdted 1a5u)sz TeniTasase
iy fihefine 1851 TV-daratumumab 118214
AWTaNUABNIIAA IRRs 14 d1le 1511
A A Ao & 9 o o
Hazvaoalaoarsolsnlansuiludeasina

a 2,’ 1 { 1 o
Yswmensi gihen higzainlunissuen
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wwudthely saudedtheiiimingann i
Munavaed o liuuy 1v-daratumumab
uda a1 1d91egan11n5 198Dy flat dose SC-
daratumumab 1 U@ u Taesni135 19 sc-
daratumumab @130 17 1daauds01n 17T
‘ﬁ 1 T@alhi{inﬂuﬁ’aﬂﬁ’ IV-daratumumab 41
Ao waznIndesn1slasusinmsld v-
daratumumab U 11 ﬂ U SC-daratumumab ﬁ

ansolasu Ideeuny

a5

Q
@ <

SC-daratumumab 9 @ ¢ 1 4 human
immunoglobulin G1 kappa monoclonal antibody

Ay £ v
nuhvineeangnieizeslunisdudgs cp3s
@ Yo 1 ) o 9y
Taoluthyiulasumsvunzifoudmiuly
lutlsgmsransgowini gl saudelszma

a

¥ PR g 2 A A o
vl,‘ﬂﬂ “I/I\‘ISL‘L!Qﬂ’)fJiJ$L5\‘IL3JmﬁE]WUTJ°I$uﬂ3JEJ®

=

Y H
Tawnfignifadeiluaiwsnuas ludieiing

U
Y

@ I o =\ A a o
nauu I ue Taslivuiaussy 1,800 Haaniu
(Flat dose) 131105 15 1aaans 11ANIANKIN
1 SC-daratumumab HszaNTA N IuMITAM
91 < < A A v a " Y
Aiheuzisudadonu1dsiaied Tand 1iu'ld
doo'11n71 IV-daratumumab ¥ 81 % W 1

wa 4 a 1R o’d’ [ Y4
guAMIaiMINAeIMs el seaeandunus
AUeasIN1sIne11dd1na1 aenalidilae

1 Yo t%l dy
VT NUADNIT IATVIININTY UONI 1N
1) ]
I2EZNIAIMIVIMTNNAUA FINUAUNIN
aAa 9 9 [
¥Inveidire aanislEnine1ns uazaa

szoznalumaaunielndusznaatiuny
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Results explain the research findings by providing research evidence and
information as well as interpreting the results of the findings or analysis.
Discussions criticize and discuss whether the results were obtained as
intended or not, and refer to theories or any studies of those involved.
Conclusions (if any) summarize the relevant research articles and suggest
for recommendations for further work.
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