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Abstract

A study of chemotherapy relative dose intensity in colon cancer patients at Sunpasitthiprasong hospital

Phitjira Sanguanboonyaphong®, Manit Saeteaw", Nonthikun Pasukmoon®, Chayanis Boonchuay?, Chanoknan Pimthong?, Saran Kitsaran®*,
Jittada Juengsamarn®*

IJPS, 2022; 18(3) : 39-49
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Colon cancer has a high incidence and mortality. Chemotherapy has been shown to increase response rate and survival.
Relative dose intensity (RDI) is an important factor to determine chemotherapy efficacy. This research was aimed to evaluate
the median of relative dose intensity (median RDI) in colon cancer patients who received chemotherapy. Methods: A
retrospective cohort study was conducted in colon cancer patients who received chemotherapy at Sunpasitthiprasong hospital
during January 1%, 2017 — December 31, 2017. Descriptive statistics were applied to report a median RDI. Overall survival rate
(OS) among patients who received high relative dose intensity greater than or equal to 80% (high-RDI) versus low relative dose
intensity less than 80% (low-RDI) were compared using log-rank test. Simple linear regression was performed to analyze a
relationship between RDI and hematologic parameters. SPSS version 26.0 (IBM Corp., Armonk, NY, USA) was used for all
statistical analysis and data management. Results: Ninety colon cancer patients were enrolled. Majority of patients were male
(56.7%) with mean age at diagnosis of 61.12 £ 12.42 years old. of which 73.4% of patients were at early stage of colon cancer.
A median RDI of chemotherapy was 81.32%z+ 24.79. Of which 53.33 of patients were at high-RDI group. A significant
improvement of 1-year OS was seen in patients who were treated with high-RDI (97.87% vs 78.94%, p<0.001). A relationship
between high RDI and hematologic suppression were not detected. Conclusion: This study demonstrated that a median RDI
was 81.32% among colon cancer patients being treat at Sunpasitthiprasong hospital. Chemotherapy with high-RDI improved

overall survival rate without increasing of hematologic toxicities.

Keywords: Relative dose intensity, colon cancer, chemotherapy, survival rate
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(National cancer institute, 2020) annAayaafidraInIENII
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A 6 a Aa = o A v
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o Y .
WWudnanl w.a. 2558 fi9 2562 Taoas 33.33 N1IINBA
vzisean ldngazlemrinaasiunuldmssnundasauad
1@ (National comprehensive cancer network, 2021) lag
nMYINsIggsaliUasu1InanaaIn1InauLdngn

(recurrent rate) 193088z 20 WNIzozIAUaaA 3R (disease

FARIUANUTNTUFNNNTVRILA TN LA

free survival; DFS) l@3aeaz 73 WanINATIFIWITOLRY
8AIINN1TABLABBIAANITINEN (response rate; RR) ba
Fapar 30 uazinsasIN13sansialasldinsduinly
28413 (progression-free survival; PFS) 3710 6.2 Wawdn
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et al., 2004; de Gramont, et al., 2000) ﬂaaﬁ“mﬁm‘“zyazhwﬁo
Pdsnadalszantnwmsinsdseaitnla da sasin
ANNTNTuFNANSVaIenadnga (relative dose intensity;
RDI) 41 nsasnsrusasnnududusuwnivasgiad
ﬁm“’@ﬁﬁﬂaﬂﬁ%’uﬁa (delivered dose intensity) #3841
mmﬁﬂﬁ'ﬂ‘@ﬁgﬂaﬂﬁ%’m%maam:U:nmmﬁﬂm@ia
nagadindanasgiu uaasnaluniiesasas (Alberto
P, 1995; Nakayama G et al., 2014) g@liﬁ’m’sm RDI Q9LAAI

anudnvassafithiangianldiuase (mg/m?week) X 100

(Relative dose intensity; RDI)

luﬂjﬂ’sUIiﬂN$L§da°’]VL§WU’jWﬂ@;NﬁVLﬁ RDI 11N
wIavinnusasas 80 (high relative dose intensity; high-RDI)
sansaugannssaadialuftholsauzsed ldlwga
laTunmsinsdiogasen FOLFOX la3auaz 39 (Nielson,
etal., 2021) :nm3dAns RDI lugthouziiad ldlnajuaz
i ldass (Nakayama G et al., 2014; Aspinall SL et al., 2015;
Blazevic | et al., 2020) W31 median RDI agszmwﬁama:
78.3 - 82.3 Taunguihofildsy high RDI § RR $aua 47
{ DFS 71 3 9 Sawa 66.1 uaz § PFS 71 6 1iau Sauas 52
Gfiamﬂﬂdwmjuﬁvlﬁﬁ'u low RDI 1§} RR 3agas 33 § DFS i
3 1) Younz 52.7 uazdl PFS 11 6 1o Touaz 36 ausau
(de Gramont A et al., 1997; Maindrault-Goebel F et al., 2000;
Nakayama G et al., 2014; Aspinall SL et al., 2015) uaﬂmnﬁ
ﬂ'\iwu'jﬁmjuﬁvlﬁ{u high-RDI 8031119500370 (overall
survival rate; OS) 26.7 f19 64 FUAH mnﬂd'ma;wﬁvleﬁu
low-RDI LNy 12.9 fiv 56.8 dlaviadvnsdinnneaia
(de Gramont A et al., 1997; Maindrault-Goebel F et al., 2000;
Nakayama G et al., 2014) luﬁwumwﬂaa@ﬁ'ﬂ“ﬁagmm
miﬁﬂmwudwmjuﬁvlﬁ%'u high RDI W&z low RDI 81015 Ll
widszaeranneafitiadeanuiduivdeszuuifoa
(hematologic toxicity) 1Uan@19A% (Maindrault-Goebel F
et al., 2000; Jie Y et al., 2017)

ANNTNVBILNANINTANIAIFIU (mg/m?/week)
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Kaplan-Meier curve lauiinuaiugarinslunisdaans
HAN1TSN®A (index date) LIuiui 5uns1ay 2565
Wisuifisuanunandsnesnsdasuulamsszuuiion
i:%dﬂqﬂ&juﬁvl,@”%'u high-RDI U low-RDI @18 &1 &
independent t-test #nIuTayaiinITwanLaILLLLUNG LAz
§0@ Mann-Whitney test ﬁw%’uiagaﬁﬂ'mnmquhiﬂﬂa
FLATITAAINNFNNUTILHINS median RDI AUNT
wWasuudasdimswasdfuanisnalafeinendanaia
simple linear regression 3Lﬂiﬁzﬁﬁa§aﬂ10ﬁﬁaﬁ’a aldsunsu
SPSS statistics version 26 (IBM Corp., Armonk, NY, USA)
mﬁﬁ'ﬂﬁvlﬁmumima%’uﬁmsmm%mﬁumﬁﬁ'ﬂum&wﬁ
284l TINEN LN ARTINANTU Sz a9 39InIAUATTINN I E
1A39M15 057/64R
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NAN13298
= Sa o, A ¢ “ o o,

msdnsiifihofdwnasinsaaindiwam 90
518 sanlnaidunasofasas 56.70 CRHICPIR AL TEY
a10819 61.12 + 12.42 I lasunmiteamduusiSedld
Innjszos 2 Sauns 27.78 szpefl 3 Sauns 45.56 uaz 162
71 4 Jounz 26.66 {uTouaz 58.89 4 ECOG 0 Tayasu

AmANrUzANIFNYIHiIadaRan (13191 1)

. Rilenonan High RDI Low RDI
ANV o . 3 P
(191 90 A1) (3712I% 48 A) (1IN 42 An)
Gender; N(%)
Female 39 (43.30) 14 (29.20) 25 (59.52) 0.004
Male 51 (56.70) 34 (70.83) 17 (40.47)
Age (year) 61.12 (12.42)1 60.88 (11.88)1 61.40 (13.14)1 0.84**
BSA (m?) 1.51 (0.18) ¥ 1.54 (0.17) 1 1.47 (0.18) 1 0.045**
Weight (kg) 52.08 (10.45) 1 54.00 (20.00)* 50.50 (11.00)* 0.089***
Height (cm) 158 (15.00)* 160.00 (10.00)*  155.00 (10.00)* 0.026***
Staging; N (%)
I 25 (27.78) 19 (39.58) 6 (14.28) 0.008
1] 41 (45.56) 27 (56.25) 14 (33.33) 0.029
\Y, 24 (26.66) 2 (4.17) 22 (52.39) <0.001
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MN1319N 1 anwmzmayjamvlﬂmadﬂqumama (918)

. Atlheniviua High RDI Low RDI
AN : . . P
(31%2% 90 A) (312 48 A) (W% 42 AN)
ECOG; N (%)
0 53 (58.89) 31 (64.58) 22 (52.38) 0.240
1 34 (37.77) 16 (33.33) 18 (42.86) 0.353
2 1(1.11) 0 1(2.38) 0.467*
3 2 (2.23) 1(2.09) 1(2.38) 1.000*
Hemoglobin (g/dI) 10.80 (2.73)* 1075 2.70)F  10.95 (2.60)* 0.336*
White blood cell (celimm®) 7,735 (2628.00) 8,085 (2768)* 7,610 (3610)* 0.768*
Absolute neutrophil count 4,416.30 (2512.02)F  4,441.10 4,416.30 0.487*
(celimm?) (2262.80) * (3047.15) *
Platelet 350,444 44 352,625.00 347,952.38 0.832*
(celimm?) (103650.00) ' (104,931.72)T  (103,378.76) "

WANBLAG t mean (SD), T median (IQR), nagavlasliaiii Fisher's Exact, “nazaulasldadia Independent T-test, **nagaulasltaiia

Mann-Whitney, SD; Standard deviation, IQR; Interquartile range, RDI; Relative Dose Intensity

NTUFIUVBIFATINANNTNTUFTNWN T Va8 LAT
idalugthousSedldlngildsunssnudssad
1111@ (median RDI) 1¥inAU3a8as 81.32 + 24.79 uiLdw
Hil pfAlasUN1ITNENGI881LA fisndalunga high-RDI
W% 48 AU (38882 53.33) uazHtIaNgy low-RDI 42 An
(3982 46.67) median RDI Lfiaﬁmammmgmmﬁnm
Wuiﬁg@li Mayo (5-fluorouracil/leucovorin #14 5 M UINNY
BN 4 sUav) sewaz 71.20 §035 FOLFOX-4 08z 74.69
g7 mFOLFOX-6 S0/az 88.63 §a7 XELOX 388/Az 86.56
81 capecitabine 54.74 088 Lazy tegafur-uracil LELE
95.34 (013199 2)

iwzﬂaa@mqmstﬂumiﬁﬂmm{‘iﬁﬁwms
3Lﬂ5’1:1ﬁ51uﬂa;u@°’saziwaﬁwu'su 85 A Lﬁaamn;‘?ﬂ’m 5918
W wp12619751 @ "L&immsnﬁ@muﬁagavlﬁ ITRIINGY
@T’Jamaﬁvl,ﬁ%‘umﬁnmﬁazjml,ﬂﬁﬁm”@na;u high-RDI Las
low- RDI WU318@31n133009307 1 1 (1 year OS) lunga
high-RDI Y888z 97.87 41NN11N§4 low-RDI CRRIRTTIR
Founy 78.94 L 1IARBFENAYNIIENAG (Hazard ratio 0.25
95%Cl 0.14-0.46; P<0.001) (gﬂ'ﬁ 1A) 8A31NTIVATIAANN
5:U:“naﬂsﬂmacmzjuéﬁaﬂﬁaﬁLﬂuuzﬁqﬁwvla?'lmgi:ﬂ:@Tu
(=127 11 - 11l) Wy 1 year OS Tungu high-RDI Jauaz 97.78
uNNIINGN low-RDI Fo8az 83.33 atviltkiudaneada

(Hazard ratio 0.40 95%CI 0.18-0.88; P=0.019) (Eﬂﬁl 1B) U6
"l&iwumwLmﬂ@mimﬁdmjﬂmjﬂamw:uws’m:ma (3uU
#l 1c) 8asn13seatialasdsnaainlsn (DFS) lunga
aragduziad ldlnaiszozduiiuin 66 Aw WUEAIINNS
soadialasdmiaanlaa lungdw high-RDI annnings low-
RDI ag9iip&An9aia (Hazard ratio 0.29 95%Cl 0.12-
0.71; P=0.04) lasfsasnmysaadialaslsaanlsei 1 3
uaz 21 cl,‘u,ﬂt,ju high-RDI 39882 84.78 Laz308as 82.61
#IUNga low-RDI fidanmseadialasdneaanlsad 1 3
waz 2 U Saaaz 85.00 Uaz308az 60.00 ANNE1AL (gﬂﬁ 1D)
analsfianulinuanuuandsszniiangulunmsiened
samyseadialasliinsdninluvaslsa (PFS) (gﬂ‘ﬁ'
1E)

nan1siUSeuifisunisidaouudasainag
Wwavdfudni1snislafiainen (change in hematologic
parameters) 3xW319N§y high-RDI 1&g low-RDI laiwpanw
wanaelunisdaouutasvasszaudlalnain (P=0.110)
Jeauldalienwn (P=0.358) szauldatdaauviafinlng
Aas (P=0.411) uazszauiIndniian (P=0.462) #3a13197 3
wonanilsslinuanudunugszning median RDI AU
LaJﬁ'ﬂuu,ﬂmmmaﬁaaﬂﬁu”ﬁmsmﬂaﬁ@%m (P>0.05)
(@13797 4)
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Hilanonua MAYO FOLFOX4 mFOLFOX6 XELOX Capecitabine UFT

U
Jaya
“ (@M% 90 A%)  (IWI% 19 AK) (WK 36 AK) (WK 3 AK) (MWK 9 AK) (1WA 1AK) (U 22 A)

66 11 24 1 7 1 22
Early stage; n (%)
(73.33) (57.9) (66.7) (33.3) (77.8) (100) (100)
24 8 12 2 2
Advanced stage; n (%) 0 0
(26.67) (42.1) (33.3) (66.7) (22.2)
81.32 71.20 74.69 88.63 86.56 54.74 95.34
Median RDI (%)
(24.79)% (42.89)% (19.92) ¥ (24.78) % (11.69)#
75.19 60.22 70.67 85.21 81.30 54.74 92.59
Average RDI (%)
(23.6)T (29.48) 1 (20.36) (10.96) 1 (16.91) 1 (14.12) 1
48 6 15 2 6 0 19
High RDI; n (%)
(53.33) (31.57) (41.66) (66.67) (66.67) (86.36)
42 13 21 1 3 1 3
Low RDI; n (%)
(46.67) (68.43) (58.34) (33.33) (33.33) (100.00) (13.64)

HHALHE T mean (SD), T median (IQR), SD; Standard deviation, IQR; Interquartile range, RDI; Relative Dose Intensity

MAYO: 5-FU 425 mg/m?/d iv bolus d1-5, Leucovorin 20-25 mg/m?/d iv bolus d1-5 Q4w x 6 cycles; FOLFOX4: 5-FU 400 mg/m? iv bolus and then 600
mg/m? iv over 22 hrs, d1 and d2, Leucovorin 200 mg/m? iv over 2 hrs before 5-FU, d1 and d2, Oxaliplatin 85 mg/m? iv d1 Q2w x 12 cycles; Modified
FOLFOX6 (mFOLFOXB6): 5-FU 400 mg/m? iv bolus d1 followed by 2400 mg/m? iv over 46 hrs, Leucovorin 400 mg/m? iv over 2 hrs before 5-FU d1,
Oxaliplatin 85 mg/m? iv d1 Q2w x 12 cycles; XELOX: Capecitabine 1000 mg/m? po bid x 14 days, Oxaliplatin 130 mg/m? iv over 2 hrs d1 Q3w x 8
cycles; Capecitabine: Capecitabine 1,250 mg/m? po bid x 14 days Q3w x 8 cycles; UFT: Tegafur-uracil 300 mg/m?/d and Leucovorin 75 mg/m?d for
28 days Q5w x 5 cycles

a aa U & o ]
A 9091N1978ABIM (OS) ‘lug‘ﬂaﬂuztsaaﬁlé‘ln@nnszﬂz
2AIINNI5aATIN (0S)
100
90
g 80 Median OS
g Not reached
q
"Q 70 High-RDI
@ (RDI = 80%)
e 60 Median OS
E 50| 21 week
8
2 40
g No. of Event/ Median ‘Overall Survival
n 30 No.of Patient  Overall Survival at 1 year
& (%) mo (95% CI) (%)
; 20| High-RDI 31/47 (65.96) Not reached g7.87 Low-RDI
2113 (RDI < 80%)
10| ‘towro 7/38 (18.42) (172:3055) 7894
P<0.001
0 Hazard ratio, 0.25 (95% CI, 0.14-0.46)
0 12 24 36 48 60
181 (Haw)

gﬂﬁ 1(A) ﬁagas:ﬂ:ﬂaa@mqmirﬁ (survival analysis)
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B 8as1n13300%3a (0S) IudihaanSeanldlnalszozau (early stage)

ansnITaniia (0S)

100
90
= 80 Median OS
a?“ Not reached
“g 70 High-RDI
@ RDI ¥
r 60 Median 0S (ROI = 80%)
< 47 week
c
B 40 Low-RDI
>
@ No. of Event/ Median Overall Survival (RDI < 80%)
?,' 30 No. of Patient Overall Survival at 1 year
g (%) mo (95% Cl) (%)
BE 20 High-RDI 31145 (68.89) Not reached 97.78
46.83
10 Low-RDI 7/18 (38.89) (31.24-62.43) 83.33
P=0.019
0 Hazard ratio, 0.40 (95% Cl, 0.18-0.88)
0 12 24 36 48 60

181 (1Faw)

o a 1 & o ] 1
C am31N13352ATIA (0S) 1%@’1]'3ﬂmLiaaﬁiﬂﬁgi:ﬂzltwsnizaﬁﬂ (advanced stage)

dmINNNIIABIM (0S)

100 ’
High-RDI No.ofEvent/  Median Overall  Overall Survival
90 (RDI = 80%) No. of Patient Survival at 1 year
(%) mo (95% CI) (%)
= 23,867
£ 80 High-RDI  0/7 (0.00) (9.496.38.238) 100.00
s
% 70 Low-RDI 015 (0.00) . 4;;7123‘”79” 75.00
@ P=0.938
o 60 Median OS Hazard ratio, 0.94 (95% Cl, 0.21-4.2)
= 24 week
e 50 .
& Median OS
‘E 40 14 week
2
2 30
[
a@ 20
10
Low-RDI
0 (RDI < 80%)
0 12 24 36 48 60
-
1281 (LAaH)
a a I‘ I‘
D ans1n13sandialasdsid@ainlsa (DFS)
ansnssendinleelsausiaainlsa (DFS)
F 100
& 90 Median DFS
P
tE 80 Not reached High-RDI
g (RDI = 80%)
3
£ 70
H
"“g 60 Median DFS
q
= ) 33 week
s 50
] No. of Event! Median Disease-free Disease-free Low-RDI
E 40 No. of Patient  Disease-free survival survival at 1 year survival at 2 year (RDI < 80%)
& 30 (%) mo (35% CI) (%) (%)
5 High-RDI  37/46 (80.43) Not reached 84.78 8261
2 20
a Low-RDI  9/20 (45.00 3167 85.00 60.00
@ o ws00) 0.00-72.72 ‘ ’
g 10 (0. 72)
iﬁl P=0.004
"0 Hazard ratio, 0.29 (96% CI, 0.12-071)
0 12 24 36 48 60

181 (LAaw)

gﬂﬁ 1(B, C, D) ﬁagasm:ﬂaa@mqmsrﬁ (survival analysis)
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[y aAa 1a o A
E a@li'\ﬂ'\?iﬂﬂ?ﬁ?@l‘[ﬂ HVLNNﬂ']iﬂ'] l%%v[.ﬂ'il ?J\?Iiﬂ (PFS)
dnsmssendialaslifinnsaniuldvaslsa (PFs)

£ 100 High-RDI No.of Event/  Median Progression- Progression-free
= (RDI > 80%) Ne. of Patient free survival survival at 1 year
E 20 - (%) mo (95% CI) (%)
% 80 High-RDI 072 (0.00) 9533 50.00
2

1 123

=§ 70 Low-RDl /22 (36.36) (6.165-18.435) 59.00
= 60 Median PFS P = 0604
= 10 week Hazard ratio, 149 (95% CI, 0.33-6.85)
& 50 o
K Median PFS
|40 12 week

=

c 30

g
£ 20

a Low-RDI

a 10 (RDI < 80%)

5
B 0

0 12 24 36 43 60
181 (Lhaw)

gﬂﬁ 1 (E) ﬁagm:ﬂ:ﬂaa@m@;mitﬁ (survival analysis)

a a a a A
M19519% 3 MadIpunsumM s nuladnan1ITEuULRaa

. Hilananan High RDI Low RDI
asqdla o o o P
(@121 90 AK) (WA 48 AK) (MWW 42 AY)
0.10 0.00 0.60
Change in hemoglobin 0.110***
(1.10)* (0.60)* (1.58)*
2,270 2,065 2,310
Change in white blood cell 0.358***
(2,620)* (2,425)% (2,727.50)*
2,081.90 1,771.20 2,252.80
Change in absolute neutrophil count 0.411**
(2,384.85)* (2,343.07)* (3,111.10)*
153,000 168,479.17 152,952.38
Change in platelet 0.462**
(139,500) * (97,607.99) (101,493.23) 1

WaNgLAe T mean (SD), $ median (IQR), **nasaulasldafid Mann-Whitney

A139N 4 ANNFNNUTVDIRAFIUAN VT NTUFNANTUBIATTNLAd NS U RUULURINENITZULLRDA

o Unstandardized
aaa R-square P 95% CI
coefficient (B)

Hemoglobin decline 0.034 -0.01 0.082 -0.001, 0.021
White blood cell decline 0.022 -15.060 0.163 -6.236, 36
Absolute neutrophil count decline 0.020 -11.789 0.184 -5.703, 29
Platelet decline 0.039 825.02 0.064 -1698, 48

UNBLHG) Independent variable: RDI, RDI; relative dose intensity, OS; overall survival, Cl; confident interval
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