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JULUULAETEITE : Wunsfnwiuuudeunds (Retrospective study)
Fuaeildsumsitadeinduusifanuagnyneildsunmsidedouassnwlaenisaiesed
Saufulionad vrvalulsaneruiavouuny daus 1 unsiAw 2563-31 Fur1AL 2565
Fruaurunfogaimun 84 918 wwadundy fiAneudufivmslafinine (Toxicity=G2) $1uau
42 518 wazna uluifin (Toxicity<G2) 97uau 42 518 guiiudeyasannavssideouy oy
uagtudoyananisnsamsviesUfiinis amenaisdaesfiunes nmnsateded uazteyasialy
Twas1zviveyalaeldad Aldanssaul uazadaideeuniu lngldaddonnosnvaadadn

(logistic regression)
=
WNanN13IFNY:

Qﬂaamﬁqmﬂmqﬂﬁu’wm 84 518 wualu Toxicity<G2 42 518 way Toxicity=G2 42 51
WuﬂﬁaﬁﬁmamﬂmﬁmmmLﬂuﬁwwﬂaﬁmimﬂuﬂﬂwmL%qﬂﬂﬂmqﬂﬁlé’%’umi%’ﬂwﬂmﬂmﬂﬁﬂ%
plUURTnuMIeSEmewatiaauifegvitudAynieada lusiuuvanyie laua V10 of Bony
Pelvis (%) 7 97.9+0.29 (Adj. OR=1.34; 95%Cl: 1.04-1.72), Hemoglobin pretreatment value 7
11.3+0.2 (Adj. OR=0.49; 95%Cl: 0.31-0.78)
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Clinical factors and radiation dose affecting hematologic toxicity in patients with locally
advanced cervical cancer treated by concurrent chemotherapy and 3D conformal

radiotherapy in Khon Kaen Hospital

Khasemporn Manokhoon MD.
Department of Radiology

KhonKaen Hospital, KhonKaen Province

ABSTRACT

Objectives: To investigate the clinical and radiological factors that affect the incidence of
hematologic toxicity of varying severity in cervical cancer patients undergoing combined

chemotherapy with three-dimensional radiotherapy.

Methods: This is a retrospective study. All patients diagnosed with cervical cancer and treated
with radiotherapy combined with chemotherapy at Khon Kaen Hospital from January 1, 2020,
to December 31, 2022, were included. The total sample size was calculated to be 84 patients,
divided into two groups: 42 patients who experienced hematologic toxicity (Toxicity > G2) and
42 patients who did not (Toxicity < G2). Data were collected on baseline characteristics,
laboratory results, medical records, Computerized Tomography (CT scan), and radiotherapy
information. Analysis of data using descriptive statistics and inferential statistics using logistic

regression.

Results: According to the study, 84 cases included cervical cancer, 42 cases hematologic toxicity
equal or greater than grade 2, and 42 cases Hematologic toxicity less than grade 2_Factors
influencing hematologic toxicity were found in patients with cervical cancer treated by
chemotherapy combined with three-dimensional radiotherapy with statistically significant
including: V10 of Bony Pelvis (%) (Adj. OR = 1.34; 95%Cl: 1.04-1.72), Pretreatment hemoglobin
level (Adj. OR = 0.49; 95%Cl: 0.31-0.78)
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Conclusion: Patients who have a V10 of the Bony Pelvis at a percentage of 97.9+0.29 and a
pretreatment Hemoglobin value of 11.3+0.2 are at a high risk to develop hematologic toxicity
starting from level 2 and above. Considering the use of concurrent chemoradiotherapy with
three-dimensional radiation in these specific individuals, it may be beneficial to modify the

intensity modulated radiotherapy approach to decrease the risk of future hematologic toxicity.

Keywords: Cervical cancer, Concurrent chemoradiation, 3D conformal radiotherapy,

Hematologic toxicity
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uzi5eUnuegn (Cervical cancer; CC) Wulsanlssunmsamianuududui 4 vesgifinisal
< ) I~ LYY wa @ a ) I~ v v Y
uznlaniagnuinniluduiu 2 vesguinisallsauzisdumwandgs Faduanmanisaiedududug
Yosgnmansilan(l) lnemssnymaniungudUisusisalinungnssezanay (Locally advanced
cervical cancer) A4wssEay IB2, IIA2-IVA 81989718 annual classification of the International

N U

Federation of Gynecology and Obstetrics U A.A. 2018 (FIGO 2018) Aan1sa1asedsiuiulien

[
aada v 1

wwAU1Um (Concurrent chemoradiotherapy; CCRT)(2-7) Fansnedaeisiiuaunsodiainanes
lAna18EUY WU SEUUNIBANIMIS (Gastrointestinal system) syuuduiiuguazmaiutaane
(Genitourinary system) sau84sEUUlaRAINYT (Hematological system)(7)uiiIuatafesassuu
Todininen wlaildquusadstudusunmededinvasinefinmy wifdmalnensaonanissnuusss
(Oncological treatment results) 1Jupg19u1n dlatinnnzanuRaunfvesdadenwazindndon
mndesinisngainmsanefedsmiienadesdinindeuniovgamsliouaiiiite avdmalnonsasen
SnsInssenTnLarsnIInIsevInanlsaNzEa8-9) uenaninisinnnidn Srdwalnonsee
mnuannsalumsvhaewaduyissianaswessadinwiesde) nszuiumsianuveswadlunszgn
funinfosaz 60 aTuiiuIuNTzeMLTINTIL (Pelvic bones) uaznszgndunds (Vertebrae)
Favadlonszgniudumadviaiiienulidesiduin (Radiosensitivelmniinsviaiuveslansgn
flanasgondanalisiuiuvedindendosqanasmiuludie(10-11) nsanesdlasmnainauis
(3D conformal radiotherapy) Fuasiiienienisidnoenvessed 4 demsldun anteroposterior,
posteroanterior, and two laterals ""‘3!@?\]8ﬁﬁ1ﬁLﬁ@ﬂ’ﬁﬂi$ﬁ]’]ﬂ%ﬂ§1u§ULLUUﬂﬁﬂﬂﬂﬁaﬂﬁLﬁgﬂmﬁﬁmaﬁLﬁ
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Intensity Modulated Radiation Therapy (IMRT) 4
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A/N15ANYI

JUwUUN15338 Lun1sfnyuuudoumnas (Retrospective study)

Uszrnsfneuazngunaegns o
Fuhedldsumsidadoindunzssnungnausiangulsaiildsunisideds (ICD-10: €530,

C531, €538, C539) nnswﬁ%ﬁ’%’umﬁﬁaﬁ’aLLazé”ﬂwImstsmaﬁ’aﬁi'auﬁ’uiﬁ’SWLﬂﬁU°ﬂﬁm

TuTSINETUIAVOULAY AALA 1 UNTIAL 2563-31 §UAIAN 2565 TTanun 84 518 F991n9UTT0Ueq

Miguel AngelSouto-Del Bosque T 2018“¢ wuirilasediu FIGO stage tdutlasefiAadaiu

Toxicity=G2 py=(0.3) wag p;= (0.6) lneldans

f P) F(A-F)(1-B)
( l—a/2 1 /I\}I)U(] B ]

n= =
- R)’(1-B)]

AmuaAl B=(0.5), Logistic all n=84, n/2=41.970253 (per group), alpha=0.025, Z alpha=1.960,

(%
o

power=0.8, Z beta=0.842, py=0.3, p;=0.6, p=0, b=0.5, Odds ratio=3.5, R square=0 é’auuﬁuﬁumjm

Toxicity=G2 U2 42 518 Uag Toxicity<G2 911U 42 518

nasin1sARAaNaE1adAsIE1gLATINTS (Inclusion criteria)
2 | A v aa o 1 I < Y ! av v aa o
- {Urenlasumaidadeindunsiianungnausiangulsailasunisidade
(ICD-10 @91l €530 C531 C538 %30 C539) NNs189 basun1sidadenassnewilaenisaysed

saufuleaiivitn
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InusinIsAnaTETasiAsaanaINNISANE (Exclusion criteria)
- ghenldldnfamunissnuniazliaunsofnnudeyala
- fthefilasunsidadedndunsswiindusausae (Multiple primary)

v

- fhenfinansiameiesdfURnisnuinAenuauysaiveadadeniiniuiaung

Y
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AaLATEAU 2 TuUlUAILARDUELN1SSAE (Hematologic toxicity=grade 2)

ad <
AWNSINUIIUTM
Toyanall 1y 918 lsausedndi BMI nansianieieau JuiinisAimnuauysel
<] A U =2 & a 6§ o v v

voaudiadan (CBC) Tufinamienaisdmauiinesdmsunaunun1saiessd (Computer Tomography
for simulation: CT sim) kazkNuN1318598 AuTIvTINtayanurasiun lauwn nsedeugiae
ufugudeyansifounsisanguduzss lsmeuaveuwny Suiinnanisnsiannaiosdjunnis
AAnuauysaivendadenanviosl iR stssmeuiaveunny tuiinnmienasdaeuiiunesdmsu

MUHUNIRBTIE UazUNUNTRNETIEINGIUTLAVRL TN VAV LAY

N3AATIERdeYya

1. Idadaganssaun deyansiiteyaiinisuaniasund iiausAnafsdiudeauu

wnsgrukarlunstliteyananuasliun® Wnauer1dsegIue Interquartile range ANgeEALAL AR
Y aa a = a a v v A a v Y aa .

2. ldadtimgoyunu Wisuiigunsildeyauasiuniludasyseriu 19adi@ Chi-square
test, Fisher's exact liiludaszronu 14adf McNemar’s chi square nsdldoyasiolfiaaataning
A a I @ v 1L a - [ Y
Mludasesionu 19 Independent t-test lliludasemonuld Dependent t-test NIUVDYALINLI
liundindudasyaetuld Mann-Whitney test lsiifudasysariuld Wilcoxon signed ranks test
wagdATenANuuUsUTINLUUIAgIlY  Repeated measurement data analysis AAsiEviteya
= o A Y Y aa a _a ' ' . L. . a ¢
e tadeiiazdulslasltatifaodafnannoueg1sdie (Simple logistic regression) HazILATIZY
ANduTUSaadmys ngldadfonneenyaadafn (multivariable logistic regression) fvun

TusuUsndan p-value < 0.05 LWNALATIZALUANNTT UlauorT Adjusted OR wag 95% Cl
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NaN1SANEN
MnnmsfnwUasuzifanungnitlasunissnulaenislieaivitnsuiunisaissa
shemalinauiia S1uou 84 918 wadudiiAnmnuduiunidlainine (Toxicity>G2) $1uru 42
98 uazngulaiiAn (Toxicity<G2)dle@nudeyavhlunefulsnuitiedeiinasenisiia aruidudiy
n1slafininen (Toxicity>G2) TugfUasuzisslinuagni ldsunssnuilasnislienad

Urdnsiuiunisangssdmematinauiifeg1alidedAgnieada laun A1 Hemoglobin pretreatment

value (OR=0.47; 95%Cl: 0.31-0.72) swaazlﬁamﬁﬂmiwﬁ 1

A13199 1 Jayavhlusemsiiaanuduiivmslaiiainen (Toxicity=G2)

Tuftheussanuagnitldsunissnulaensieiediundasaudunisaiesdae

walaanuila
fianys o VeI OR (95% Cl) P
(n=84) Wily (n=42) 19 (n=42) value
21y (U)
- 918 <50 U 30(35.7)  17(40.5) 13 (30.9) 1
- 978 <50 U 54 (64.3) 25 (59.5) 29 (69.1) 1.52(0.62-3.73) 0.363
BMI
- Normal Weight 46 (54.8) 21 (50.0) 25 (59.5) 1
- Overweight/Obesity 38 (45.2) 21 (50.0) 17 (40.5) 0.68 (0.29-1.61) 0.381
HAIURUNINTINGN
- Squamous cell 65 (77.4) 31 (73.8) 34 (80.9) 1
carcinoma
- Adenocarcinoma 17 (20.2) 10 (23.8) 7(16.7) 0.64 (0.22-1.88) 0.416
- Other 2 (2.4) 1(2.4) 1(24)  0.91(0.05-15.20) 0.949
5385009130
- 1A2 - 1IB 55 (65.48) 30 (71.4) 25 (59.5) 1
- llIA or greater 29 (34.5) 12 (28.6) 17 (40.5) 1.70 (0.68-4.22) 0.253
Diabetes mellitus 10 (11.9) 2(4.8) 8(19.1) 4.71 (0.93-23.7) 0.060
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o 39U Toxicity=G2 p -
AUUs o . OR (95% CI)
(n=84)  Lild (n=42) T4 (n=42) value
hypertension 19 (22.6) 9 (21.4) 10 (23.8) 1.15(0.41-3.19) 0.794
Neutrophils 5366.9+226.9 5216.0+355.7 5517.9+284.4 1.00 (0.99-1.00) 0.506
Platelets 326.5+10.4 325.6+£15.1 327.4+14.5 1.00(0.99-1.00) 0.930
Hemosglobin 11.7+0.1 12.2+0.2 11.3+0.2 0.47 (0.31-0.72) 0.001**

* Other=malignant melanoma 373U 1 518 Wa Verrucous carcinoma 31U 1 518
**p-value<0.01

nsfndadeaiusidsnuinenisiinanuduivnislaiainen (Toxicity=G2) ludiqe
mL%@anmqﬂﬁlﬁ'%”umi%’ﬂwﬂ@EJm{Lv’fmmﬁﬂwﬁ'miwﬁ’umama%’qﬁﬁwmﬂﬁﬂmuﬁ@ WU31
Yaseiifinasonisiiananudufivnslaianine) (Toxicity=G2) loun V10 (%) (OR=1.27; 95% Cl: 1.02-

1.59), V20 (%) (OR=1.20; 95%Cl: 1.04-1.38) swaam%amé’qmawﬁ 2

A1519% 2 Yadeausdsnuisenisiinanuduiiundaiainel (Toxicity=G2)

Tuftheussanuagnitldsunissnulaenisiieediundasiudunisaiesdae

WALAEIULR
Toxicity=G2
. 394 — .
fauls 1aile T OR (95% CI) p - value
(n=84)
(n=42) (n=42)
Chemotherapy agent
- Cisplatin 81 (96.4) 42 (40.5) 39 (92.9) 1
- Other 3(3.6) 0 3(7.1) n/a n/a
Cycle of
Chemotherapy
-<5 35 (41.7) 5(11.9) 30 (71.43) 1
- >5 49 (58.3) 37(88.1) 12 (28.6)  0.05(0.02-0.17) <0.001**
V10 of Bony Pelvis
- <90% 83 (98.8.) 41 (97.6) 42 (100.0) 1
- 290% 1(1.2) 1825 0 n/a n/a
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Toxicity=G2
o 374U =T .
fauls sl T OR (95% CI) p - value
(n=84)
(n=42) (n=42)
V20 of Bony Pelvis
- <80% 84 (100.0) 42 (100.0) 42 (100.0) 1
- >80% 0 0 0 n/a n/a
Radiation Dose 50.5+2.1 50.0+0.0 51.0+3.0 n/a n/a
Pelvis Volume(cm?) 815.1+10.6 820.3+14.4 809.9+15.7 0.99 (0.99-1.00) 0.623
V10 (%) 97.4+0.25 96.8+0.40 97.9+0.29 1.27(1.02-1.59) 0.031*
V20 (%) 94.4+0.38 93.4+0.53 95.3+0.49 1.20(1.04-1.38) 0.015*

* p-value<0.05, **p-value<0.01
= = a [ 1 a I a a a ..
fﬂ’]ﬂﬂﬁiﬂﬂ‘w’]miﬁmmEJUNaﬂ’liiﬂ‘U’Wl@ﬂ’]iLﬂﬂﬂ’JW%JLUUWHV]’NIa‘VIG]’WIEJ’] (TOXICI’[yzGZ)

TugUasuziiauinuagn Alasunissnulaenislienadividasiudunisateseddismaiaauds

'
a

TudUnmin 1 fis 5 wud A1 ANG, A1 Platelet count Wag A1 Hemoglobin fegeias 1 A uansneiu

o w a

29 NTYEAYN19EDA (p-value<0.001) S1UALLDYARINITNT 3

o
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A1519% 3 WSsuisunan1ssnwnensiinanulufivslafininen (Toxicity=G2)
TutheuzSanuagnildsumsshwlaenishieeividasiuiunisansssde

WwAdAE1LNR TudUaii 1 Da 5

Treatment
AUy fail Uit dUaill dUawil dUawidi  Post EBRT  p - value
1 2 3 q 5 1 month
ANC <0.001**

- Toxicity <G2 4549.8+ 4160.1+ 40225+ 36782+ 32558+  3260.9+
314.9 3083 2002  2129"  2135" 1479.3"
- Toxicity >G2 54525+ 5086.0+ 45989+ 3567.9+ 33035+  3251.7+
539.7  591.8"  530.0" 237.6" 2735" 1987.6"
Platelet <0.001**
count
- Toxicity <G2 ~ 292.1+  256.5+ 2238+ 221.6+ 216.0+ 2452+
14.2 13.58 10.0" 8.6" 6.6" 59.9"
- Toxicity G2 312.1+  274.0+ 237.6+ 2114+  190.6+ 248.4+

14.4 16.1" 10.7" 11.9" 1301 94.0"
Hemoglobin <0.001**
- Toxicity <G2 122+ 121+ 119+ 118+  11.6+ 11.5+

0.17* 0.16*  0.15™  0.16™  0.15™ 0.76*"
- Toxicity 2G2  11.0+ 10.6+ 10.2+ 9.8+ 9.4+ 9.5+

0.17*  020™ 018" 018" 018" 1.39*"

** nvalue<0.01 14@dif repeated measurement ANOVA test

t= p-value<0.05 WoiSsuiiouduawial 1 fudunsidaly Tuusagngu (within group)
Ingleana Wilcoxon signed ranks test

+= p-value<0.05 WlalFeuiflsuseminengu Toxicity <G2 uwag Toxicity >G2 Tuusazdunnsi

Ingleaia Mann-Whitney test

]
a1

NTIATIENFILUUDADBENADTARN multivariable logistic regression fivualvidwys 1A

p-value < 0.05 11N13LAs1ERluanns wuln Jadendinanenisiinanuduiy nilaininen
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TufUasuzifauinungnit lasunissnuilaenisiierad vt saudunisaissd
mumalirauifegideddgnieads Tuduuvanie loun V10 of Bony Pelvis (%) (Adj. OR =
1.34; 95%Cl: 1.04-1.72), Hemoglobin pretreatment value (Adj. OR = 0.49; 95%Cl: 0.31-0.78)

U Idl
ARNT19N 4

A15199 4 Jadeniinasenisiinanuiduiunidaiaing,

Tutheussanuegnitldsunissnwlaenishieiediuntasiudunsaiesiddemaile

RGN
fauds Adjusted OR (95%Cl) p-value
V10 of Bony Pelvis (%) 1.34 (1.04-1.72) 0.023*
Hemoglobin 0.49 (0.31-0.78) 0.002**
TsaUsza1A991 (UIRT) 3.84 (0.60-24.54) 0.155

* p-value<0.05, **p-value<0.01

anUse

nsAnuasad lddnutadenendinuasdiinasediinanennudufivndadained
Tuftheuzianungnitldsumssnulaensiieaiividasuiunsaresddmemeiinauiia deuds
wuadufuaeiiinnnuduiivnislaininet $1uau 42 98 uazliiAnfiy $9u2u 42 519
Fanan15AnwInu1a V10 of Bony Pelvis (%) (Adj. OR = 1.34; 95%Cl: 1.04-1.72)
Wudadeidaauiduteni19lainniynen 1.34 101 @9aA8 09AUNISAN®IT09 Kevin
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