PHAN A: GIOI THIEU LUAN AN
1. PAT VAN PE

Ung thu dai tryc trang 1a bénh ac tinh c6 thé gap ¢ moi lua
tudi va & ca hai gigi nam va nit. Tai Viét Nam, ty 1é mac chuan theo
tudi 1a 10,1/100.000 dan, ding hang thir sau trong cac bénh ung thu
cua ca hai gidi. Nhitng phat hién méi vé co ché bénh sinh & mic do
phan tir cho thay ung thu dai truc trang 1a két qua su tich iy cac dot
bién gen. Nhitng dot bién nay lam suy giam hodc ting cudng qua
mirc cac tin hiéu té bao gay rdi loan cac qua trinh phat trién, phan
chia, biét hoa, chét theo chuong trinh (apotosis) din dén phat sinh
ung thu. Dot bién gen gy ung thu KRAS va BRAF c¢6 tinh da dang
vé vi tri, kiéu dang va di duoc ching minh gay khang thudc diéu tri
dich EGFR ¢ ngudi bénh ung thu dai truc trang. Dot bién gen KRAS
dugc phat hién tir 30% dén 50% va dot bién gen BRAF dugc phat
hién tir 5% dén 15%. Phiu thuat van 1a phuong phéap diéu trj chinh
gitip loai bo khdi u. Cac hoa chat nham dich EGFR gop phan cai
thién dang ké ty 1¢ khoi bénh va kéo dai thoi gian séng cho nguoi
bénh. Tuy nhién, thude chi mang lai lgi ich cho nhitng ngudi bénh
khong co dot bién gen KRAS va gen BRAF.

Dé tai: "Nghién ctru dic diém 1am sang, cin lAm sang va
dot bién gen KRAS, BRAF & bénh nhin ung thw dai truc trang"
duoc thuc hién vdi cac muc ti€u sau

1. Nghién ctru dic diém 1am sang, can 1am sang va dot bién
gen KRAS, BRAF ¢ bénh nhan ung thu dai tryc trang.

2. Mbi lién quan gitra dot bién gen KRAS, BRAF véi dic
diém 1am sang, can lam sang va nhan xét bude dau két qua diéu tri
dich & bénh nhan ung thu dai tryc trang.



2. TINH CAP THIET, Y NGHIA THUC TIEN CUA PE TAI

Thubc diéu tri dich da duogc ching minh c¢6 tac dung kéo dai
thoi gian sdng bénh khong tién trién va thoi gian sbng tong thé &
bénh nhan ung thu dai tryc trang. Nhung thudc chi c6 tac dung voi
nhitng bénh nhan khong c6 dot bién gen KRAS va gen BRAF. Vi vay
xac dinh dot bién gen KRAS, BRAF 1a can thiét truéc khi chi dinh
diéu tri dich cho bénh nhan.

Tai Viét Nam, s6 bénh nhan ung thu dai tryc trang ngdy cang
tang va nhu cau diéu tri dich ngdy cang nhiéu. Tuy nhién, chua c6
nghién ctru ndo khao sat dot bién ca hai gen KRAS va gen BRAF &
bénh nhan ung thu dai truc trang. Do d6 nghién ctu dic diém 1am
sang, can 1am sang va dot bién gen KRAS, BRAF & bénh nhan ung
thu dai tryc trang 1a can thiét va rit dang quan tam.

3. NHUNG PONG GOP MOI CUA LUAN AN

Pé tai di dua ra duoc tan suit va cac dang dot bién gen
KRAS, BRAF; mbi lién quan cua dot bién gen KRAS, BRAF voéi voi
mot s6 dic diém 1am sang, hda sinh, ndi soi, mé bénh hoc. Nghién
ctru gitip cho cac thay thudc 1am sang thay dugc tinh can thiét ctia xét
nghi¢m cidc gen KRAS, BRAF va gia tri tién luong dot bién gen
KRAS, BRAF khong thé dua vao cac ddu hiéu 1am sang, can lam
sang ndi soi, hoa sinh va dg mo hoc.

4. CAU TRUC CUA LUAN AN

Lu4n 4n c6 119 trang, bao gdm: Pit van dé (02 trang),

Tong quan tai liéu (37 trang)

Déi tugng va phuong phéap nghién ciru (18 trang)

Két qua nghién ctru (28 trang)

Ban luan (31 trang), Két luan (02 trang), Kién nghi (01 trang).

Luan an c6 22 bang, 22 biéu dd, 1 so dd, 34 hinh, 13 phu luc
va 209 tai liéu tham khao (197 tiéng Anh, 12 tiéng Viét).



Phin B: NQI DUNG LUAN AN
CHUONG 1
TONG QUAN

1.1. Bénh ung thw dai truc trang

Ung thu dai tryc trang 1a bénh ac tinh c6 thé gdp ¢ moi lra
tudi va & ca hai gigi nam va nit. Biéu hién 1am sang ciia ung thu dai
tryc trang & giai doan sém thuong khong rd rang nén da sd ngudi
bénh phat hién bénh & giai doan mudn. Ung thu dai tryc trang 1a két
qua sy tich Iy cac dot bién gen lam suy giam hodc ting cuong qua
mirc cac tin hiéu ndi bao gy rdi loan cac qua trinh phét trién, phan
chia, biét hoa, chét theo chwong trinh (apotosis) cua té bao dan dén
phat sinh ung thu. Dot bién gen KRAS duoc phat hién tir 30% dén
50% va dot bién gen BRAF tir 5% dén 15% cac truong hop ung thu
dai truc trang. Hién nay, phau thuét van 1a phuong phap diéu tri chinh
gitip loai bo khdi u. Cac hoa chit nhiam dich thu thé EGFR gbp phan
cai thién dang ké ty 1 khoi bénh va kéo dai thoi gian sdng cho nguoi
bénh khong c6 dot bién gen KRAS va gen BRAF.
1.2. Cac con duong tin hi€éu trong ung thw dai truc trang

Thu thé yéu té phat trién biéu md (EGFR) ¢6 trén bé mit té
bao ¢o 4i luc cao voi yéu td phat trién biéu mod (EGF - epidermal
growth factor). Khi EGF gén voi EGFR s€ kich hoat hoat tinh
tyrosine kinase ndi bao cua thu thé. Tiép theo, cac tyrosine kinase s&
khoi dong mot dong thac tin hidu dé tac dong 1én nhicu qua trinh hoa
sinh trong t& bao nhu: ting ndng d6 Ca?* ndi bao, ting cudng qua
trinh duong phan va sinh tong hop protein, ting qué trinh biéu hién
mot s6 gen ké ca gen ma hoa EGFR, thiic ddy qua trinh tai ban cua
DNA va qua trinh phan chia té bao. EGFR di duoc ching minh c6
biéu hién qua muc ¢ ngudi bénh ung thu dai tryc trang va ciing la
dich nham dén cua liéu phap diéu tri bang khang thé don dong.



Gen KRAS mi hoa cho cic protein K-ras dong vai tro truyén
tin hiéu ndi bao xudi dong tir EGFR. Protein Ras dot bién kich hoat
vinh vién cic con dudng tin hiéu nam xudi dong no bat ké co su hoat
hoa cua thy thé EGFR hay khong. Pay chinh 1a co so giai thich cho
viéc liéu phép trang dich EGFR bi tht bai khi gen KRAS c6 dot bién
boi luc nay protein Ras khong con phu thudc vao su hoat hoa tir
EGFR. Ty 1¢ dot bién gen KRAS gip ¢ hon 30% cac truong hop ung
thu dai trang. C6 hon 3000 dot bién diém gen da dugc bao cdo, dot
bién hay gip nhét 1a thay thé nucleotid & codon 12 (82%) va codon
13 (17%) & exon 2 trén gen KRAS. Dot bién tai codon 12 va 13 da
dugc chimg minh déng mot vai tro quan trong trong qué trinh tién
trién ung thu va nguy co khang thudc trc ché EGFR ciia khéi u.

Gen BRAF ma hoda thong tin cho protein Braf véi chie nang
truyén tin hiéu ndi bao xudi dong phia sau protein Kras cua con
duong tin hicu RAS/MAPK. C6 hon 30 loai dot bién gen Braf khéc
nhau chiém 13% s6 bénh nhan ung thu dai tryc trang. Phan 16n dot
bién xay ra & codon 600 (V60OE). Dot bién nay thic ddy phén chia té
bao ngay ca khi khong c6 tin hi¢u phia trudc protein Braf lam tang
kha nang khang thudc trc ché EGFR ciia té bao ung thu.

1.3. Mt s6 ky thuat xét nghiém gen KRAS va BRAF

Giai trinh tu truc tiép: Ding mot soi DNA 1am khuon dé
téng hop soi DNA bo sung dua trén k¥ thuat PCR, kém theo sy hi¢n
dién cua nhiing dideoxynucleotid dugc danh ddu véi mot mau
fluorochrome khac nhau bén canh céc deoxynucleotid binh thuong.
Su gin két cac ddNTP vao chudi DNA dang kéo dai mot cach ngau
nhién sé tao ra cac chudi DNA vé&i d6 dai hon kém nhau 1 nucleotid,
két qua s& tao ra hdn hop cac sgi DNA c6 kich thudc khac nhau.
Thong qua dién di trén gel acrylamid c6 d¢ phan gidi cao, trinh tu
chudi DNA thu duogc dé so sanh véi dir liéu trong ngan hang dir li¢u
gen (nhu GenBank).



Ky thuiat Scopions amplification refractory mutation
system (Scopions ARMS): Scorpions ARMS 1a su két hop cua ky
thuat khuéch dai dic hiéu alen dot bién (ARMS) va cong nghé
Scorpions trong phan tng Real time PCR dé phat hién cac dot bién.
1.4. Tinh hinh nghién ciru vé dgt bién gen KRAS, BRAF va diéu
tri dich tai Viét Nam

Nim 2010, Nguyén Phuong Anh va cong sy nghién ciru dot
bién dong mam trén exon 15 ciia gen APC ¢ bénh nhan ung thu dai
tryc trang thé da polyp tuyén gia dinh. Ty 1¢ dot bién gen APC phat
hién duge & 100% sb nguoi bénh ung thu dai tryc trang thé da polyp
tuyén gia dinh. Ty 1& dot bién gen APC & ngudi than cta bénh nhan
ung thu dai tryc trang thé da polyp tuyén gia dinh chiém 63,6%. Nam
2012, Lé Van Thi¢u va cdng sy nghién ctru trén 79 bénh nhan ung
thu dai tryc trang dugc phau thuat tai Bénh vién Viét Tiép Hai Phong
bang phuong phap giai trinh tu truc tiép gen KRAS két qua: ty 18 dot
bién gen 1a 46/79 (58,2%), chi phat hién 2 dang dot bién gen KRAS
tai codon 12. Hi¢n nay, chua cé nghién ctu nao vé dot bién ca hai
gen KRAS, BRAF ¢ bénh nhan ung thu dai truc trang dugc cong bo.

CHUONG 2

POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. P6i twong

145 bénh nhan dugc xét nghi¢m dot bién gen KRAS, BRAF
la nhiing bénh nhan dugc chan doan xac dinh ung thu dai tryc trang
bang xét nghiém mé bénh hoc.

2.2. Thiét ké nghién ciru

Nghién ctru cit ngang, mo ta tién ctru, c6 theo ddi doc thoi
gian song thém va két qua diéu tri & nhom diéu tri dich. Thoi gian
nghién ciru: tir thang 01 ndm 2011 dén thang 12 nam 2015.

2.3. Phwong phap nghién ciru
2.3.1. Nghién ctru cac dic diém lAm sang, cin 1am sang



Str dung phuong phédp mo ta loat ca bénh ghi nhan cac dac
diém: thoi gian c6 triéu ching dén khi xac dinh bénh, dau bung, di
ngoai ra mau, phan tdo, long, so théy khdi u, thiéu mau, vi tri khéi u,
ton thuong di can xa, chi s6 CEA, CA 19-9, kich thudc va dang ton
thuong u trén ndi soi, phan dd md hoc, thoi gian séng tir khi chéan
doén xac dinh dén khi tir vong hodc két thic nghién ctru.

2.3.2. Xac dinh dot bién gen KRAS, BRAF

Mau mé duge lya chon ving tip trung té bao ung thu. DNA
dugc tach chiét va tinh sach bang xylene va phenol/chloroform. Thuc
hién song song 2 k¥ thuat giai trinh ty gen va Scorpion ARMS dé xac
dinh dot bién gen KRAS va BRAF:

K thuat giai trinh ty: San pham PCR sau tach dong duoc dua
vao gidi trinh tu st dung phuong phap BigDye terminator sequencing
(Applied Biosystems, Foster city, USA). Trinh ty gen dugc ddi chiéu
va so sanh voi trinh ty cia gen KRAS, BRAF hoang dai trén
GenBank.

K§ thuat Scorpion ARMS sur dung KRAS PCR kit va BRAF
PCR kit (Quiagen) phat hién 07 loai dot bién gen KRAS va 04 loai
dot bién gen BRAF bang phan tng real-time PCR, d6 nhay 1 alen dot
bién/100 alen.

2.3.3. Theo déi két qua diéu tri Cetuximab

Xéc dinh ty 18 dap tng theo tiéu chuan RECIST 1.1 sau 03
thang va 06 thang. Ghi nhan thoi gian séng thém bénh khong tién
trién (PFS) va thoi gian séng thém toan thé (OS) cia nhitng bénh
nhan dugc diéu tri Cetuximab.

2.4. Xir Iy s6 liéu:

Thu thap, phan tich thong tin va xir 1y s6 liéu bang phan mém
R 3.2.2. So sanh sy khac biét gilta cic nhom béng test Chi binh
phuong, test Fisher. So sanh sy khéc biét gitra cac bién dinh luong
bang test Wilcoxson. Str dung phuong phap Kaplan-Meyer dé phan



tich thoi gian séng thém. St dung test Logrank dé so sanh thoi gian
song trung binh giita cac nhom, phan tich da bién bang mo hinh
Coxph (v6i p<0,05 dugc xem 1a c6 ¥ nghia thong ké).

2.5. Pao dirc nghién ctru:

Nghién ctu dugc tién hanh dua trén sy tu nguyén tham gia
cua bénh nhan. Cac xét nghiém phan tich gen chi thyc hién khi co6 su
ddng y cua ngudi bénh. Cac thong tin vé ngudi bénh, két qua chan
doan dugc hoan toan gitt bi mat. Nghién ctru dugc tién hanh vi muc
dich khoa hoc, khong vi bét ky muc dich nao khac.

Bénh nhiin duge chin doin xic dinh ung thw dgi tryc tring
dya trén xét nghi¢m md bénh hoc

r/’/\-

- Ddng ¥ xét nghiém gen KRAS, BRAF; Kémungthucoqumkhicvilbok
khéng &

- Déng ¥ tham gia nghién ciru (n = 145) ng ¥ tham gia nghién ciru.
!
Logi kbdi nghién cinu
Dac didm lam cén lm sing .
(vdo vin lin dhu) Té phie
Khong 86t bién gen Cd 86t bién gen
Diéu trj dich Cetuximab theo Didu trj khéc khong didu trj
myc 2.2.62 vi 2.2.6.3 dich
Nhin xét két qua didu tr dich 43 this gian sbg todn b
theo tiéu chuin RECIST 1.1 i gian a

=

So dd 2.1. So' dd nghién ciru



CHUONG 3
KET QUA NGHIEN CUU

3.1. Pic diém 1am sang, cin lAm sang, tin suit va cac dang dot
bién gen KRAS, BRAF ¢ bénh nhan ung thw dai truc trang

Téng s6 145 bénh nhan ung thu dai tryc trang dugc kham lam
sang va lam xét nghiém tim dot bién gen KRAS, BRAF Két qua thu
duoc nhu sau:
3.1.1. Pic diém lAm sang, cin 1im sang

Ty 1€ bénh nhan nam gidi 1a 53,1% (77/145), ty 1¢ bénh nhan
nir gidi 1a 46,9% (68/145), ty 18 nam/nit 1a 77/68 = 1,13. Nhém tudi
tir 60 dén 69 chiém ty 1& cao nhat & nam giGi 1a 23,4% (34/145);
nhom tudi tir 50 dén 59 chiém ty 1& cao nhat & nit gii 1a 19,3%
(28/145); tudi trung binh ca nam va nit 1a 57,6 tudi.

Ung thu truc trang cao nhét 1a 40,0% (58/145), ung thu dai
trang trai 1la 34,5% (50/145), ung thu dai trang phai la 25,5%
(37/145). Thoi gian c6 triéu chimg dén khi phat hién bénh trung binh
1a 3,13 thang. Ty 1¢ bénh nhan nhép vién trong tinh trang cap ctru 1a
16,4% (19/116), da s6 ca bénh nhép vién trong tinh trang cép cuu la
ung thu dai trang trai chiém 57,9% (11/19).

Dau hiéu dau bung pho bién nhat 68,1% (79/116), di ngoai ra
mau ding thtr hai 58,6% (68/116), di ngoai phan léng 36,2%
(42/116), thiéu mau 32,8% (38/116), sut can 30,2% (35/116) va phan
tao 1a ddu hiéu it gdp nhét chiém 10,3% (12/116). Di cin gan co ty 18
16n nhét chiém 61,8% (42/68), dimg thi hai 1a di cin phdi chiém
16,2% (11/68); Khong c6 su khac biét vé ty 18 di can tang giita khdi u
O dai trang phai, dai trang trai va truc trang.

Kich thudc u trén 3/4 chu vi dai truc trang co ty 1¢ cao nhét
chiém 50% (48/96), t6n thuong dang sui chiém da sb 95,9% (92/96),
khong c6 su khac biét vé kich thudc va dang ton thuong giita ung thu
dai trang phai, dai trang trai va truc trang. Khi phan tich da bién bang



mé hinh Cox ¢6 diéu chinh theo giai doan bénh, xéc suét tich Iy
sdng con cao nhat & nhom khong ting ca hai chi s6 CEA va CA19-9,
tiép theo 1a nhom ting mot trong hai chi sé CEA va CA19-9 va thip
nhat 13 nhom ting ca hai chi s6 CEA va CA19-9, su khac biét ¢6 ¥
nghia théng ké. Phan d6 mé hoc biét hoa vira chiém ty 1& cao nhét
82,1% (119/145), biét héa cao chiém 10,3% (15/145), biét hoa mirc
do thap 1a 7,6% (11/145); khong c6 su lién quan vé phan d6 mé hoc
Vo1 vi tri u.

3.1.2. T Ié va cac dang dot bién gen KRAS, BRAF

Két qua xac dinh dot bién bang k¥ thuat giai trinh ty gen:

GGTGGC GATGGC
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Hinh 3.3. Dot bién G12D tai exon 2 trén gen KRAS
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Hinh 3.7. Dot bién V600E tai exon 15 trén gen BRAF
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Két qua xac dinh dot bién bang k¥ thuat Scorpions ARMS:

Hinh 3.8. Pt bién G13D (codon 13) trén gen KRAS (Bui Thi L
74t)

tah, b rAM
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Hinh 3.11. Dot bién V600E (codon 600) trén gen BRAF (Thiéu Thi
b 69t)
Ty 1¢ dot bién gen KRAS, BRAF:
Ty 1€ dot bién gen KRAS ¢ bénh nhan ung thu dai truc trang
13 30,4% (44/145), ot bién gen BRAF 1a 3,4% (5/145), ty 1é dot bién
ca hai gen 1a 33,8% (49/145).
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Ty 1¢ dang dot bién gen KRAS, BRAF:

GI12C
4.1%

GI2S

10,.2%

® GI2p
® GI2A
Gl12v GI12v
10,2% ® GI2S
® GI2C
® GI3D
GI2A ® VO6OE

2.0%

Biéu d6 3.8. Ty 1é cac dang dot bién gen KRAS va BRAF

Dot bién gen KRAS tai codon 12 dang G12D chiém ty 18 cao
nhit 13 40,8% (20/49), dung thir hai 1a d6t bién gen KRAS tai codon
13 dang G13D chiém ty 18 1a 22,5% (11/49), dot bién gen BRAF
chiém ty 18 10,2% (5/49).

3.2. Lién quan ciia dot bién gen KRAS, BRAF véi diic diém 1am
sang, cAn lAm sang va nhin xét buéc diu két qua diéu tri dich &
bénh nhan ung thw dai truc trang.

O nam gidi ty 18 dot bién gen KRAS 13 23,4% (18/77) va gen
BRAF 1a 2,6% (2/77); & nit gidi ty 1é dot bién gen KRAS 1a 38,2%
(26/68) va gen BRAF 1a 4,4% (3/68). Dot bién gen KRAS dang
G12D o nir gioi 1a 44,8% (13/29), va nam gidi la 35,0% (7/20); dot
bién gen KRAS, BRAF khong lién quan dén gidi tinh va tudi.

Trung binh thoi gian c6 triéu ching dén khi phat hién bénh &
nhom dot bién gen KRAS, BRAF 1a 3,35 khong khéc bi¢t véi nhom
khong dot bién gen KRAS, BRAF 1a 3,03 thang. Pau bung 1a tri¢u
ching 1am sang chiém ty 1¢ cao nhét & ca nhém khong dot bién va c6
dot bién gen KRAS, BRAF. Ty 1é dot bién gen KRAS, BRAF ¢ dai
trang phai 1a 37,8% (14/37), & dai trang trai 34,0% (17/50) va truc
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trang 31,0% (18/58). Di cin gan c6 ty 1& 1on nhat chiém 61,8%
(42/68), dung th hai 1a di cin phoi chiém 16,2% (11/68). Dot bién
gen KRAS, BRAF khéng lién quan dén cac triéu ching dau bung,
phan c6 méau, phan 16ng, phan tao, sut can, thiéu méu, vi tri khdi u, di
can.

Dot bién gen KRAS, BRAF khong lién quan véi kich thudc u
trén ndi soi. Ton thuong dang sui co6 ty 1€ dot bién gen KRAS, BRAF
14 30,9% (28/92). Trung vi nong do CEA nhom dot bién gen KRAS,
BRAF la 14,2 ng/ml, nhém khong dot bién gen KRAS, BRAF 14 5,2
ng/ml. Trung vi néng dd CA19-9 nhom dot bién gen KRAS, BRAF
1a 22,9 U/ml, nhom khong dot bién gen KRAS, BRAF 1a 17,7 U/ml.
Dot bién gen KRAS, BRAF khong lién quan véi kich thude u, dang u
trén noi soi, chi sé CEA va CA19-9. Pot bién gen KRAS, BRAF &
nhom biét hoa cao 1a 40,0% (6/15), biét hoa vua 1a 35,3% (42/119),
biét hoa thip 12 9,1% (1/11). Dot bién gen KRAS, BRAF khong lién
quan v6i phan d mé hoc.

Nhan xét budc dau két qua diéu tri dich, trung vi thoi gian
séng bénh khong tién trién tir khi diéu tri dich 1a 06 thang, trung vi
thoi gian sdng tong thé tir khi diéu tri dich 14 17 thang.

CHUONG 4
BAN LUAN
4.1. Pic diém 1am sang, cin lAm sang, tin suit va cac dang dot
bién gen KRAS, BRAF
4.1.1. Pic diém lAm sang, cin lAm sang
Cac nghién ctru vé ung thu dai truc trang thuong thay ty 18
bénh nhan nam gidi cao hon nir gigi. Trong nghién clru cta ching
toi, ty 1¢ bénh nhan nam gidi 1a 53,1% (77/145), ty 1€ bénh nhan nir
gidi 1a 46,9% (68/145), ty 18 nam/nix 1a 1,13 (77/68), tudi trung binh
ca nam va nit 1a 57,6 tudi. Tran Thing (2012), ung thu dai trang c6 ty
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1€ nam gidi 1a 56,9%, nir gioi chiém 43,1% ty 1€ nam/ntr 1a 1,3/1, lua
tudi tir 41 dén 70 chiém trén 80%. Neumaan: tudi trung binh 1a 63,8
tudi, 62,4% bénh nhan 1a nam gidi, va 37,6% la nir gidi.

Vi tri khdi u c6 lién quan dén cac triéu ching 1am sang cia
ung thu dai tryc trang. Cac nghién ctru thdy ung thu tryc trang tir
27% dén 53% trong cac truong hop ung thu dai truc trang. Trong
nghién clru nay, ung thu truc trang la 40,0% (58/145), dai trang tréi
34,5% (50/145), dai trang phai 25,5% (37/145). Kodaz thdy ung thu
truc trang 34,4%, ung thu dai trang chiém 65,6%.

Trong nghién ciru nay, thoi gian c6 tridu ching dén khi phat
hién bénh trung binh 1a 3,13 thang, khong c6 sy khac bi¢t vé thoi
gian c6 tridu ching dén khi phat hién bénh gitta ung thu dai trang
phai, dai trang trai va tryc trang. Viéc tudn thu cac bién phap sang loc
s& 1t ngan thoi gian dé chan doan trong phan 16n bénh nhan ung thu
dai truc trang. Saidi va cong sy, thoi gian ¢ tri¢u ching dén khi phat
hién bénh trung binh 13 26,6 £ 43, 20 + 25 va 33,7 + 42 tuan tuong
ung cho dai trang phai, dai trang trai va truc trang.

Nguyén nhan hang dau khién bénh nhan phai nhap vién trong
tinh trang cAp ctru 13 tic rudt, tiép dén 1a xuat huyét tiéu hoa va thung
rudt. Nghién ctru nay, ty 1¢ bénh nhan nhép vién trong tinh trang cép
ctru 1 16,4% (19/116), da sd ca bénh nhap vién trong tinh trang cap
ctru 14 ung thu dai trang trai chiém 57,9% (11/19) s ca cip ctru. Ty
1¢ bénh nhan nhap vién trong tinh trang cp ctru do ung thu dai trang
trai chiém 27,5% (11/40) cao hon so voi dai trang phai 17,2% (5/29)
va tryc trang 1a 6,4% (3/47). Nguyén nhan c6 thé do dic diém giai
phau cua dai trang sigma dai va di dong nén dé gy tic rudt hon so
v6i cac doan khac cua dai trang. Khi c6 khéi u 1a diéu kién thuan loi
cho bién chimg gay tic rudt xay ra.

Trong nghién ctru nay, ddu hiéu dau bung 13 triéu chimg 1am
sang pho bién nhét chiém 68,1% (79/116); dai trang phai co ty 1é dau
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bung chiém 86,2% (25/29) cao hon dai trang trai 75,0% (30/40) va
truc trang 13 51,1% (24/47). D4u hiéu phan c6 mau phd bién thir hai
58,6% (68/116). Phan long 36,2% (42/116), thiéu méau 32,8%
(38/116), sut can 30,2% (35/116) va phan tdo 1a dau hiéu it gap nhat
10,3% (12/116). Tran Thing: dau bung 81,7%, di ngoai ra mau
51,4%, gﬁy sut 29,2%. Luy: trong ung thu dai trang dau bung chiém
da s6 59,4% va cao hon han so v&i ung thu truc trang; trong ung thu
tryc trang di ngoai ra mau chiém 29,2% cao hon so véi ung thu dai
trang. Lé Quang Minh: dau bung 65,4%, di ngoai ra mau 66,3%, gay
stit 62,7%, thiéu mau 22,7% va u 6 bung 16,7%. Leis: phan c6 mau
(64%), dau bung (60%), va thay d6i thoi quen di cau (53%).

Nghién ctru nay, di cin gan ¢ ty 18 16n nhat 61,8% (42/68),
thir hai 14 di can phoi 16,2% (11/68). Khong co su khac biét vé ty 1
di can tang gitra khdi u & dai trang phai, dai trang trai va truc trang.
Hugen: di cin gan cao nhit 73%, thir hai 1 di can phoi 34%, 23% co
di can ca gan va phoi, 27,6% co di can tang khi phat hién bénh.

Nghién ctru nay khao sat hinh anh néi soi dua trén kich thudc
khdi u so véi chu vi dai truc trang: kich thudc u trén 3/4 chu vi dai
tryc trang chiém ty 1& cao nhat 1a 50% (48/96). Lé Quang Minh, khéi
u ¢6 kich thuée chiém 3/4 va toan bd chu vi dai truc trang chiém ty 1€
cao nhét 63,6%, khdi u 1/4 chu vi dai tryc trang c6 ty 1¢ thip nhat
chiém 13,6%. Nguyén Vin Hiéu khi soi tryc trang bang ong cung,
ung thu chiém toan bo chu vi truc trang 1a 38,0%, bang 3/4 chu vi
tryc trang 14 22,3%, bang 1/2 chu vi tryc trang 1a 30,7%, bang 1/4
chu vi truc trang la §,8%.

Khang nguyén CEA 1a diu an sinh hoc duoc st dung rong rai
nhat hién nay trong chan doan, theo ddi tai phat sau phiu thuat va
theo ddi dap tung diéu tri ung thu dai tryc trang. Nong do CEA ting
cao trudc phiu thuat co gia tri tién lugng xdu vé nguy co tir vong
chung & bénh nhan ung thu dai tryc trang. Muc CEA trén Sng/ml
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trude phau thudt co tic dong xdu dén thoi gian séng con doc lap véi
giai doan bénh. Trong nghién ctru nay, xac suat tich liiy song con cua
bénh nhan c6 CEA < 5 ng/ml cao hon bénh nhan c6 CEA > 5 ng/ml.
Xéc suét tich liiy séng con ctia bénh nhan ung thu dai truc trang co
CA19-9 <37 U/ml cao hon nhitng bénh nhan c6 CA19-9 > 37 U/ml.
Khi phan tich da bién bang mé hinh Cox c6 diéu chinh theo giai doan
bénh, xac suat tich lily séng con cao nhit & nhom khong ting ca hai
chi s6 CEA va CA19-9, tiép theo 1a nhém ting mdt trong hai chi sb
CEA va CA19-9 va thap nhit 1a nhom ting ca hai chi s6 CEA va
CA19-9. Sy khac biét c6 y nghia théng ké gitta ba nhoém bénh nhan
noi trén cho thay chi s6 CEA va CA19-9 c6 gi tri dé tién lugng thoi
gian séng con tir khi phat hién bénh ung thu dai tryc trang. Nghién
ctru nay, bénh nhan c6 phan dd mo6 hoc biét hoa vira chiém ty 1¢ cao
nhit 82,1%, biét hoa cao chiém 10,3% (15/145), biét héa mic do
thap c6 ty 1é thap nhat 13 7,6% (11/145); khong c6 su lién quan vé do
mo hoc véi vi tri u.
4.1.2. Ty 18 va cic dang dot bién gen KRAS, BRAF

Trong nghién clru nay, chung t6i st dung hai k¥ thuat giai
trinh ty va Scorpions ARMS dé xac dinh dot bién gen KRAS, BRAF
gilip nang cao d nhay, tranh bo st dot bién do ky thuat giai trinh tu
c6 d6 nhay thap, dong thoi tranh bo sét nhitng dot bién moi do ky
thuat Scorpions duogc thiét ké mdi véi ting loai dot bién c6 san. Téng
hop ca hai phuong phap phat hién dot bién gen KRAS 1a 30,4%
(44/145) va dot bién gen BRAF & 3,4% (5/145) bénh nhan ung thu
dai tryc trang. Ty 1¢ dot bién gen KRAS trong nghién ciru ctia ching
t6i cao hon mdt sb tac gia khac nhu: Bisht S thdy dot bién cua gen
KRAS 1a 23,5% va gen BRAF 14 9,8%; khong c6 dot bién dong thoi
ca hai gen KRAS va gen BRAF. Artale phat hién dot bién gen KRAS
27%, dot bién gen BRAF 4% ) nguoi bénh ung thu dai truc trang.
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Ty 1¢ dot bién gen KRAS trong nghién ctru nay twong duong
v6i mot so tac gia khac: Krol sir dung k¥ thuat Scopions ARMS phat
hién dot bién gen KRAS 1a 33,9%. Berg phat hién dot bién gen
KRAS 32%. Wang dung k¥ thuét giai trinh ty truc tiép phat hién dot
bién gen KRAS ¢ codon 12 14 25,3%, codon 13 1a 6,8% va codon 61
1a 2,1%. Anne stir dung ba k¥ thuat khac nhau da phat hién duoc 38%
trong tong s6 613 trudng hop ung thu dai truc trang. Nghién ctru cta
Anne thay c6 2% céc truong hop c6 su khac biét vé két qua giira cac
phuong phap. Van st dung phuong phap gidi trinh tu phat hién dugc
37% c6 dot bién gen KRAS. Ty 1¢ dot bién KRAS trong nghién ciru
nay thip hon mot sb tac gia: Amado dot bién KRAS da duoc tim thay
& 43% bénh nhan, Neumann 39,3%. Bando phat hién 37,0% mau dot
bién gen KRAS bang k¥ thuat giai trinh tu truc tiép va 44,0% mau
bang k¥ thuat Scopions ARMS. K§ thuat Scopions ARMS phat hién
dugc tat ca nhitng mau dot bién gen KRAS xéc dinh boi ki thuat giai
trinh tu truc tiép. Nhung trong sé 70 mau dot bién gen KRAS k§y
thuat Scopions ARMS phat hién dugc thi c6 11 mau ky thuat giai
trinh tu truc tiép khong phat hién dugc. Ty 1€ dot bién gen BRAF
thip hon nhiéu so voi dot bién gen KRAS nhung hau qua gy khang
thubc diéu tri dich trén 1am sang cta dot bién hai gen nay tuong tu
nhau. Mit khac nghién ctru ciia ching toi va mot sb tac gia khac da
cong bd cho thay rat hiém gip truong hop dot bién ca hai gen KRAS
va BRAF. Vi vay viéc chi dinh xét nghiém gen BRAF chi nén thuc
hién khi da ¢ két qua gen KRAS khong dot bién.
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Bang 4.1. Ty 1é dang dot bién gen KRAS theo mét sb
nghién ctru

Ty 1¢ dang ddt bién theo nghién ctru

Dang ;
dot | Rafael G| Artale | Maria A Waligefjo Zalianl Nghién
bién va cs vacs vacs Vi cs VA cs clru nay
(2008) | (2008) | (2011) 2013) | (2014) (2016)
GI12A | 8.2% 0 9,7% 5,2% 2,3% 2,3%
G12D | 38,0% | 27,3% | 28,9% 29.8% | 31,0% | 454%
GI2R | 1,6% 0 0,6% 1% 3,6% 0

G12V | 21,7% 9,1% 20,1% 31,4% 31,0% 11,4%
G12C 7,6% 9,1% 9,7% 7,9% 7,1% 4,5%
G128 7,6% 18,1% 3,9% 6,8% 11,9% 11,4%
G13D | 15,8% 36,4% 18,1% 17,3% 11,9% | 25,0%
Khac - - 9% 0,5% 1,2% -

Két qua nghién ctru ndy phat hién dot bién tai codon 12 dang
G12D chiém ty 18 cao nhat 45,4% (20/44), dung th hai 1a dot bién
gen KRAS tai codon 13 dang G13D chiém ty 18 1a 25,0% (11/44), dot
bién tai codon 12 dang G12A c6 ty 1¢ thap nhat 1a 2,3% (1/44) tuong
tu nhu nghién ciru ctia mot s tac gia khac. Nhung chiing toi chi phat
hién dugc 05 dang dot bién tai codon 12 1a G12D, GI12V, G128,
G12A, G12C va 01 dang dot bién tai codon13 1a G13D. Artale thiy
dot bién codon 12 chiém 63,6%, codon 13 chiém 36,4% gen KRAS,
dang dot bién G13D chiém ty 1€ 36,4% (4/11) cao nhat trong cac
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dang dot bién gen KRAS, khong c6 dot bién dong thoi ca hai gen
KRAS va BRAF.

Nhiéu nghién ctru khac di chimg minh d6t bién gen BRAF 1a
nguyén nhan gay khang thudc diéu tri dich giong nhu nhitng bénh
nhan c6 dot bién gen KRAS. Nghién ciru nay phat hién dugc 05 bénh
nhan c6 dot gen BRAF dang V60OE chiém ty 18 3,4% (5/145) tong sb
ngudi bénh, chiém 10,2% (5/49) tong s6 bénh nhan cé dot bién gen
va chiém 5% (5/101) tong s6 bénh nhan khéng c6 dot bién gen
KRAS, khong phat hién truong hop nao dot bién ca hai gen KRAS
va BRAF. Két qua nay tuong tu v4i nghién ciru cua Artale: dot bién
gen BRAF 4,2% tong sd bénh nhan va 15,4% tong sd co6 dot bién,
khong co dot bién dong thoi ca hai gen KRAS va BRAF.

4.2. Lién quan cia dot bién gen KRAS, BRAF véi diic
diém 1Am sang, cin 1am sang va nhan xét buéc diu két qua diéu
tri dich & bénh nhan ung thw dai truc trang

Tinh trang dot bién gen KRAS va gen BRAF da duogc khang
dinh c6 gia tién lugng trong didu tri ung thu dai tryc trang. Vi vay
trong nghién ciru nay khao sat su lién quan cia tinh trang dot bién
gen KRAS, BRAF tham chiéu véi cac dic diém 1am sang va c4n 1am
sang dé tim hiéu thém céac yéu té co y nghia tién luong.

Trong nghién clru nay, & nam giGi ty 1é dot bién gen KRAS 1a
23,4% (18/77) va gen BRAF 1a 2,6% (2/77); ¢ nit gi6i ty 1é dot bién
gen KRAS 1a 38,2% (26/68) va gen BRAF 1a 4,4% (3/68); dang dot
bién G12D gen KRAS c6 ty 1é cao nhét & ca hai gidi; khong co su
khac biét vé ty 1¢ dot bién gen KRAS, BRAF ¢ hai gidi nam va nt.
Barault thiy dot bién gen KRAS ¢ nam gi6i 1a 35,6% khong khac
biét so véi & nir gidi 1a 32,8%. Wangefjord phat hién dot bién gen
KRAS & nam gidi 36,2% tuong tu nhu & nir gidi 36,3%.

Hau qua ctia dot bién gen BRAF ciing twong ty nhu tinh trang
dot bién gen KRAS trén 1am sang. Trong 5 trudng hop dot bién gen
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BRAF cua nghién ciru nay c¢6 3/5 nir gidi (chiém 4,5% tong sb nir) va
2/5 nam gidi (chiém 2,6% tong sb nam). Ty 1& dot bién gen BRAF
trong nghién ctru ndy thdp hon mét sd tac gia da cong bd. Wangefjord
thay ty 1& nit gidi 1a 64,1% cao hon ty 18 nam gidi 35,9% trong tong
s6 78 bénh nhan c6 dot bién gen BRAF.

Trong nghién ctru ndy, dot bién gen KRAS, BRAF khéng lién
quan véi tudi. Berg thdy dot bién gen KRAS, BRAF ting theo tudi
bénh nhan. Kodaz thay dot bién gen KRAS gip it hon ¢ d6 tudi dudi
40, nhung khong c6 sy khac biét gira hai nhoém tudi dudi va trén 50,
duéi va trén 70. Bisht S phat hién dot bién gen KRAS cao hon dang
ké & bénh nhén trén 50 tudi, tat ca cac dot bién gen BRAF déu 1a
dang V600E, thuong gip o nhitng bénh nhan dudi 50 tudi. Trung
binh thoi gian c6 triéu chimg dén khi phat hién bénh ¢ nhom dot bién
gen KRAS, BRAF la 3,35 thang, & nhém khong dot bién gen KRAS,
BRAF 1a 3,03 thang. Khong thay c6 méi lién quan giita thoi gian c6
triéu ching dén khi phat hién bénh véi tinh trang dot bién gen
KRAS, BRAF.

Nguyén nhan hang dau khién bénh nhan phai nhap vién trong
tinh trang cAp ctru 13 tic rudt, tiép dén 1a xuat huyét tiéu hoa va thung
rudt. Trong nghién ctru nay, dot bién gen KRAS, BRAF khong lién
quan v&i tinh trang cdp ctru khi nhap vién. Pau bung 1a triéu chimg
1am sang chiém ty 1& cao nhit & ca nhom khong dot bién va co dot
bién gen KRAS, BRAF; khong c6 sy khac biét vé ty dot bién gen
KRAS, BRAF véi cac triu ching 1am sang dau bung, di ngoai ra
mau, phan long, thiéu mau, sut can va tdo bon.

Nghién ctru nay khong thdy co6 su khac biét vé ty 1& va céac
dang dot bién gen KRAS, BRAF voi1 vi tri khdi ung thu dai truc
trang. Két qua nay tuong ty mot sd nghién ctru di cong bd nhur:
Brink, Artale va Kodaz déu khong thy c6 su lién quan vé ty 1& va
cac dang dot bién gen KRAS, BRAF voi vi tri khéi ung thu dai truc
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trang. Nhiéu nghién ctru cho thdy khong c6 su khéc biét vé cac dang
dot bién trén khdi u nguyén phat va khéi u di can, didu d6 co nghia 1a
stt dung khdi u di can dé xac dinh dot bién co gia tri nhu khéi u
nguyén phat. Trong nghién ctru nay, khong c6 su lién quan gitra dot
bién gen KRAS, BRAF v6i di cin dén cac tang gan, phdi, budng
trimg, xuong, than va phiic mac.

Dot bién gen KRAS, BRAF khong lién quan véi kich thuée u
trén ndi soi. Ton thuong dang sui co ty 1& dot bién gen KRAS, BRAF
la 30,4% (28/92). Lé Van Thi¢u khong théy su lién quan dang dot
bién gen KRAS, BRAF vi dac diém kich thudc khdi u so v6i chu vi
dai truc trang. Trong nghién cru ndy, da s6 sd bénh nhan duoc phat
hién ¢ giai doan rat mudn, ton thuong ung thu dai truc trang c6 kich
thude 16n va phén nhiéu d3 c6 xam lan hodc di can xa. Vi vay hinh
anh ndi soi ciia bénh nhan khong c6 gia tri tién lugng tinh trang dot
bién gen KRAS, BRAF.

Tuong tu nhu két qua ciia mot sd nghién ctru khac, nghién
ctru nay khong thdy co su lién quan dot bién hai gen KRAS, BRAF
voi néng do CEA ¢ bénh nhan ung thu dai truc trang. Dot bién gen
KRAS, BRAF khong lién quan dén nong do CA19-9. Munteanu:
CEA ting & 74,1% & nhom dot bién gen KRAS twong tu nhu nhom
khong dot bién gen KRAS 13 63,6%, chi sé khang nguyén CA 19-9
c6 mdt gia tri tién doan doc 1ap khong bi anh huong boi tinh trang
dot bién gen KRAS. Kawada thdy CEA ting & 43,5% nhoém bénh
nhan c6 dot bién gen KRAS tuong tu & 50% nhém bénh nhan khong
c6 dot bién gen KRAS.

Nghién ctru nay, khong co6 su khac biét vé phan dd mo hoc &
hai nhom do6t bién va khong dot bién gen KRAS, BRAF. Feng ciing
khong théy dot bién gen KRAS, BRAF lién quan dén mirc do biét
hoa cua té bao khéi u.
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Nhin xét buée diu két qua diéu tri dich

Hién nay viéc diéu tri thanh cong ung thu dai truc trang dua
trén chan doan sém, phau thuat triét dé va diéu tri hoa chit b trg déy
da. Giai doan cua bénh khi phat hién c6 gia tri tién lugng quan trong
nhit. Mic di di c¢6 nhiéu khuyén cdo nham phong ngira va phat hién
som duoc dua ra, nhung van con mot sb lugng dang ké bénh nhan
duoc chan doan & giai doan cudi cua bénh. Khoang 20% dén 25% sb
bénh nhan c6 biéu hién di cin xa luc chan doan. Muc tiéu diéu tri cho
nhitng bénh nhan nay thudng 1a nhitng bién phap nham lam giam nhe
nhting tri€u chiing cua bénh ngoai trr mot s6 it co di can dén nhiing
vi tri ¢6 thé duoc phiu thuat. Cac phac d6 hoa chit bo trg 1am ting
thoi gian séng sét cho bénh nhan ung thu dai truc trang di cin
khoang 11 dén 12 thang. Nhiing hoa chit thuong duoc s dung cho
bénh nhan ung thu dai tryc trang di can la fluoropyrimidines,
irinotecan va oxaliplatin v6i cac phac dd phd bién FOLFOX,
XELOX hodc FOLFIRI. Véi sy ra doi cia nhiéu loai thudc diéu tri
méi trong d6 c6 thude diéu tri dich EGFR d cai thién hiéu qua diéu
tr1 bénh nhan ung thu dai tryc trang giai doan mudn. Viéc bd sung
cac thudc nham dich EGFR cung cac phac d6 hoa chit bo tro da lam
tang hiéu qua diéu tri trong phan 16n s6 bénh nhan. Cac dau n sinh
hoc phén tir ngay cang cé gia tri dé chan doan va tién luong trén 1am
sang. Tinh trang dot bién gen KRAS va BRAF 1a thong tin quan
trong ngudi thay thudc 1am sang can c6 trude khi chi dinh diéu tri
thuéc nhdm dich EGFR cho bénh nhan ung thu dai truc trang. Kiéu
dot bién gen KRAS, BRAF khac nhau khong lién quan dén két qua
diéu tri dich bang cetuximab.

Nghién ctru nay c6 22 bénh nhan khong c6 dot bién ca hai
gen KRAS va gen BRAF duoc diéu tri bang Cetuximab két hop hoa
chat bd tro. Sau 03 thang diéu tri ¢6 4,5% (01/22) bénh nhan c6 dap
mg hoan toan, 18,2% (04/22) bénh nhan dap ing mot phan, 45,5%
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(10/22) bénh nhan bénh khong tién trién, 22,7% (05/22) bénh nhan
tién trién va 9,1% (02/22) bénh nhan tir vong. Sau 06 thang diéu tri
c6 4,7% (01/21) bénh nhan c6 dap g hoan toan, 9,5% (02/21) bénh
nhan dap (mg mot phan, 42,9% (9/21) bénh nhan bénh khong tién
trién, 28,6% (06/21) bénh nhan tién trién va 14,3% (03/21) bénh
nhan tir vong. Trung vi thoi gian séng bénh khong tién trién 1a 06
thang. Trung vi thoi gian sdng tong thé 13 17 thang.

Jonker DJ nghién ctru trén 572 bénh nhan bi ung thu dai truc
trang duoc diéu tri Cetuximab thiy thoi gian séng con tong thé trung
binh 14 6,1 thang ¢ nhom Cetuximab va 4,6 thang & nhom khong
nhan Cetuximab. Pap tng mot phan xay ra & 23 bénh nhan (8,0%)
trong nhém Cetuximab nhung khong cé bénh nhan nao trong nhém
khong nhan Cetuximab; bénh da 6n dinh thém ¢ 31,4% bénh nhan
duoc chi dinh cho Cetuximab va 10,9% bénh nhan ¢ nhém khong
nhan Cetuximab.

Trong nghién ctu CRYSTAL cua Van Cutsem E va cong su
so sanh hiéu qua diéu tri gitra nhém sir dung thudc nham dich EGFR
két hop véi hoa chit bd trg va nhom sir dung hoa chit bd trg don
thuan. Két qua & nhom bénh nhan c6 gen KRAS khong dot bién, bd
sung diéu tri Cetuximab cing FOLFIRI din dén cai thién dang ké
thoi gian séng tong thé (trung binh 23,5 & nhom c6 Cetuximab so voi
20,0 thang & nhom khong c6 Cetuximab) va thoi gian sdng khong
bénh (trung binh 9,9 thang & nhom c6 Cetuximab so véi 8,4 thang &
nhom khong c6 Cetuximab). Tinh trang dot bién gen KRAS da duoc
x4c nhan nhu mot ddu an sinh hoc tién doan manh mé& cho hiéu qua
cua Cetuximab cong FOLFIRI.


http://www.ncbi.nlm.nih.gov/pubmed?term=Jonker%2520DJ%255BAuthor%255D&cauthor=true&cauthor_uid=18003960
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&prev=/search%253Fq%253Dcrystal%252Bstudy%252Bcolorectal%252Bcancer%2526safe%253Dactive%2526rlz%253D1C1CHUA_viVN490VN491%2526espv%253D210%2526es_sm%253D93%2526biw%253D1366%2526bih%253D677&rurl=translate.google.com.vn&sl=en&u=http://jco.ascopubs.org/search%253Fauthor1%253DEric%252BVan%252BCutsem%2526sortspec%253Ddate%2526submit%253DSubmit&usg=ALkJrhj8ohb1QLoxcRO-wsO85PF-gHl68w
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KET LUAN
1. Pic diém 1am sang, cin lim sang, tin suit va cac dang dot
bién gen KRAS, BRAF & bénh nhén ung thu dai tryc trang.

Pau bung 13 triéu chimg 1am sang phd bién nhat chiém 68,1%
(79/116); phan c6 mau dung thir hai chiém 58,6% (68/116). Khong
¢ su khac biét vé ty 1¢ dau bung, phan léng, thiéu mau, sut can, va
tdo bon gitta bénh ung thu dai trang phai, ung thu dai trang trai, va
ung thu truc trang. Xac suét tich lily sdng con cao nhat ¢ nhom
khong ting ca hai chi s6 CEA va CA19-9, tiép theo 1a nhém ting mot
trong hai chi s6 CEA va CA19-9 va thap nhét 1a nhom ting cé hai chi
s6 CEA va CA19-9.

Ty 18 dot bién ca hai gen KRAS va gen BRAF & bénh nhan
ung thu dai truc trang 13 33,8% (49/145), ty 1é dot bién gen KRAS 1a
30,4% (44/145), ty 1& dot bién gen BRAF 1a 3,4% (5/145) va chiém
4,9% (5/101) s6 bénh nhan khong dot bién gen KRAS. Khong phat
hién bénh nhan dot bién dong thoi ca hai gen KRAS va gen BRAF.
Dot bién gen KRAS dang G12D c¢6 ty 1é cao nhét 1a 40,8% (20/49),
thir hai 1a dang G13D 1a 22,5% (11/49), dot bién gen BRAF c¢6 ty 1¢
10,2% (5/49).

2. Lién quan ciia dot bién gen KRAS, BRAF véi mjt s6 dic diém
1am sang, cin 1Am sang va nhin xét bude dau két qua diéu tri
dich

Dot bién gen KRAS va gen BRAF khong lién quan véi cac
ddc diém lam sang: gi6i tinh, nhom tudi, thoi gian co tridu ching,
tinh trang cép ctru, cac tri€u chung dau bung, phan 1dng, tdo bon,
phan c6 mau, thiéu mau, dic diém ndi soi, hoa sinh CEA, CA19-9,
phan do mo hoc.

Ty 18 dap tng diéu tri dich sau 03 thang va 06 thang la: bénh
dap ung hoan toan 1a 4,5% (1/22) va 4,7% (1/21), bénh dép trng mat
phan 1a 18,2% (4/22) va 9,5% (2/21), bénh khong thay dbi 1a 45,5%
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(10/22) va 42,9% (9/21), bénh tién trién 1a 22,7% (5/22) va 28,6%
(6/21), tir vong 1a 9,1% (2/22) va 14,3% (3/21). Trung vi thoi gian
song bénh khong tién trién tir khi diéu tri dich 13 06 thang, trung vi
thoi gian song tong thé tir khi diéu tri dich 14 17 thang.
KIEN NGHI

1- Xét nghiém gen KRAS va gen BRAF 1a can thiét cho
nguoi bénh ung thu dai truc trang trudc khi chi dinh diéu tri dich.
Xét nghiém gen BRAF chi thuc hién véi nhitng ngudi bénh cé két
qué xét nghiém gen KRAS khong dot bién.

2- Thuc hién nghién ctru hi€u qua diéu tri dich & bénh nhéan
ung thu dai truc trang véi sd luong 16n hon dé danh gia dap ung diéu
tri dich d6i v6i bénh nhan ngudi Viét Nam.
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PART A: INTRODUCTION THESIS
1. INTRODUCTION

Colorectal cancer (CRC) is a malignant disease that can
occur in both male and female, and at all ages. In Vietnam, the
incidence of disease by age is 10,1/100.000 people, and it is the
sixth highest of cancer diseases in both genders. The new
discoveries of pathogenesis at the molecular level show that
CRC is the result of an accumulation of genetic mutations.
These genetic mutations lead to extensively reduce or increase
extensively the cell signals which cause the disorder of the
development, division, differentiation, and apotosis processes
to cause cancer incidence. The KRAS and BRAF mutations
causing cancer are varied in both position and type. They are
proved to cause the drug resistance on EGFR of the CRC
patients. While the discovery of the KRAS mutation in a CRC
patient is from 30% to 50%, the discovery of the BRAF genetic
mutation is from 5% to 15%. Surgery is the main treatment
method to eliminate cancer tumors. In spite of the fact that the
EGFR targeted chemicals help improve the rate of complete
recovery and keep the patients’ survival-time longer, these
chemicals are only beneficial for the patients who do not have
the KRAS and BRAF mutations.

The objectives of the thesis titled “Research on the clinical
features, subclinical traits, and KRAS and BRAF mutations of
CRC patients” are as follows.

(1) Research on the clinical features, subclinical traits, and
KRAS and BRAF mutations of CRC patients.

(2) The relationship of the KRAS, BRAF mutations with
the clinical features, subclinical traits, and the outcomes of
targeted therapy in CRC patients.

2. NECESSITY OF TOPICS

The targeted drugs are proved to help keep the survival
time in which the progression free survival, and the overall
survival time of the CRC patients. However, the drugs are only
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effective on the patients who do not have KRAS and BRAF
mutations. Therefore, findings of KRAS and BRAF mutations
are critical before having any decisions of using targeted
treatments for the patients. In Vietnam, since the number of
CRC patients is increasing, the demanding of targeted
treatments is growing. However, there are not any
investigations or researches on the KRAS and BRAF mutations
in CRC patients. Therefore, researching on the clinical features,
subclinical traits, and KRAS and BRAF mutations of CRC
patients is critical and attracted much attention.
3. NEW CONTRIBUTIONS OF THE THESIS
The thesis has provided the frequency and types of

KRAS and BRAF mutations, and the relationships of these
mutations with clinical features, biochemistry, endoscopic, and
histopathology. The research helps clinical doctors realize the
importance of doing KRAS and BRAF genetic tests, and the
diagnostic value of KRAS and BRAF mutations in cancer
diagnostic, instead of the traditional diagnostic based only on
clinical features, subclinical traits, endoscopic, biochemistry,
and histopathology.
4. THE THESIS'S STRUCTURE

This thesis covers 119 pages, including: preamble (2
pages), the overview (35 pages), materials and method (19
pages), results (28 pages), discussion (31 pages), conclusion (2
page), petition (1 page). It consists of 22 tables, 22 charts, 1
diagrams, 34 figures, 13 appendixes, 209 references (12
Vietnamese, 197 English).

PART B: CONTENTS OF THE THESIS
Chapter 1: LITERATURE REVIEW
1.1. Colorectal cancer
Colorectal cancer is a malignant disease which can occur
at any ages and in both male and female genders. Since the
clinical manifestations of the CRC in its early stage is not clear,
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most of the CRC patients discover their disease in a late stage.
Colorectal cancer is the result of an accumulation of genetic
mutations leading to reduce or increase extensively the cell
signals which cause the disorder of the development, division,
differentiation, and apotosis processes, leading to cancer
incidence. While the discovery of the KRAS mutation in a
CRC patient is from 30% to 50%, the discovery of the BRAF
genetic mutation is from 5% to 15%. Currently, surgery is the
main treatment method to eliminate cancer tumors. In spite of
the fact that the EGFR targeted chemicals help improve the rate
of complete recovery and keep the overall survival-time longer
for the patients who do not have the KRAS and BRAF
mutations.
1.2. Signalling pathways in colorectal cancer

The epidermal growth factor EGFR is on the surface of
the cells having a high affinity with the epidermal growth
factor (EGF). When EGF is associated with EGFR, it will
activate tyrosine kinase inside EGFR. It will then activate a
signalling flow affecting some cell biochemical processes
including: (i) increasing Ca2+ inside-cell concentration, (ii)
increasing the glucosis and protein biosynthesis process, (iii)
increasing the expressing process of some genes including
EGFR encoding gene, (iv) increasing the reproduction process
of DNA and the process of cell division. EGFR has been
proven that it has an over-expression in the CRC patients and it
is the target of the monoclonal antibody therapy method.

The KRAS gene which encodes protein Kras plays a role
in sending down-stream cell signals from EGFR. The mutation
of protein Ras activates down-stream signalling pathways
permanently whether there is an activation of the EGFR
receptor or not. This is an important basis to explain the
targeted therapy on EGFR which fails when there are KRAS
mutations because the protein Ras does not depend on the
activation of EGFR at this moment. The proportion of KRAS
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mutation is more than 30% in colon cancer patients. There are
more than 3000 genetic mutated locations are reported. The
most popular mutation is the replacement of nucleotide in
codon 12 (82%) and codon 13 (17%) at exon 2 on gene KRAS.
The mutations at codon 12 and 13 are proved to play an
important role in the development of the cancer and the risk of
the drug resistance EGFR of the tumor.

Encoding of gene BRAF informs the protein Braf an
intracellular down-stream signalling of the back of the protein
Kras on the RAS/MAPK signalling path. There are more than
30 different BRAF-genetic mutations which occur around 13%
in the CRC patients. Most of the mutations happen at the codon
600. These mutations promote cell divisions whether there is
any forwarding signals of the protein BRAF or not. This
increases the ability of the cancer tumors to resist EGFR
inhibiting drug.

1.3. KRAS and BRAF genetic testing techniques

Direct sequencing: Direct sequencing is the technique
using one DNA strand as a frame to synthesize an auxiliary
DNA strand based on the PCR technique in which the
appearance of dideoxynucleotide is marked with another
fluorochrome color beside normal deoxynucleotides. The
cohesion of ddNTP in the DNA sequence extending randomly
creates DNA sequences having the different lengths for 1
nucleotide. This results in a combination of DNA sequences
having different lengths. Through a high-resolution
electrophoresis on gel acrylamide, the resulted DNA sequences
are compared with a genetic data bank (GenBank).

Scopions amplification refractory mutation system
(Scopions ARMS): Scorpions ARMS is the combination of the
Alen amplification refractory mutation (ARM) technique and
Scorpions technology in a real-time PCR reaction to recognize
mutations.

1.4. The status of researches on KRAS and BRAF
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mutations and targeted therapy in Vietnam

In 2010, Ms. Nguyen Phuong Anh studied the germline
mutations on exon 15 of APC gen in the familial adenomatous
polyposis colorectal patients. The APC genetic mutations were
discovered in the familial adenomatous polyposis CRC patients
with the proportion of 100%. The proportion of APC genetic
mutations in the familial adenomatous polyposis colorectal
patients patients’ family members is 63,6%. In 2012, Le Van
Thieu did a research on 79 CRC patients surgeried at the Viet
Tiep hospital in Hai Phong by the gen KRAS direct sequencing
method. The results has been reported that the genetic mutation
proportion is 46/79 (58,2 %), and there are only 2 types of
KRAS mutation at codon 12. In the literature. Currently, there
are not had any researches on both the KRAS and BRAF
mutations in the CRC patients.

Chapter 2: MATERIALS AND METHOD

2.1. Subjects

The subjects of the research are 145 patients who are
tested with the results of having KRAS and BRAF mutations.
They have a positive diagnosis with CRC by the
histopathological testing method.
2.2. Research Design

Cross-sectional, descriptive, based research together with
tracking the extra survival time and the results of targeted
treatment groups. Researching time: from January 2011 to
December 2015.
2.3. Research methods
2.3.1. Research on clinical features and subclinical traits

The research method is using the description of disease
case series by recording the following features: from symptom
time to disease determined, stomach ache, bloody bowel
movement, constipation, loose stool, palpable tumor, anemia,
tumors’ location, distant metastasis lesion, CEA index, CA
19-9, the size and types of tumor lesion on endoscopy,
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histologic grade, the lifetime from disease determined until to
death (or to the end of the research).
2.3.2. Determination of KRAS and BRAF mutations

Tissue samples are selected in the concentrated region of
cancer cells. DNA are extracted and purified by xylene and
phenol/chloroform. The research implements both the gene
self-sequencing technique and Scorpion ARMS technique to
determine KRAS and BRAF mutations.

Gene self-sequencing technique: PCR product after
separating sequences is sequenced using BigDye terminating
sequencing technique (Applied bio-systems, Foster city, USA).
Gene sequence are then collated and compared with the
sequence of wild KRAS and BRAF genes from the GeneBank.

The Scorpion ARMS technique uses KRAS PCR kit and
BRAF PCR kit (Quiagen) to discover 7 types of KRAS
mutations and 04 type of BRAF genetic mutation through the
real-time PCR reactions with the sensitivity of 1 alen mutation/
100 alen.

2.3.3. Monitoring Cetuximab treatments’ outcomes

Determining the response rate based on RECIST 1.1
standard after 03 months and 06 months. Recording the extra
survival time in which the progression free survival (PFS), and
the overall survival time (OS) of patients who have been
treated by Cetuximab.

2.4. Data processing methods

The research collects, analyzes, and processes data using R
3.2.2 software. We use Chi-square testing, and Fisher testing
methods to compare the differences between groups. We
compare the difference between quantitative variables by
Wilcoxson tests. The Kaplan-Meyer method is used to analyze
extra-survival time. The Logrank testing method is utilized to
compare the average survival time between groups. We use
Coxph model for multivariate analyses. Where p < 0,05 means
there is a statistical significance.



2.5. Research ethics

The research has been conducted based on the
volunteering approval of the patients. All genetic analytical
tests are conducted only when the patients approve. The
patient’s information and diagnostic results are kept
confidentially. This research is only for the science objective.

Colorectal cancer patients are diagnosis by histopathological examination

P —

« Agreed test KRAS, BRAF genetic, There are other CRC cancers and'or
« Agreed to research (n = 145) does not agree to research.
e — }
Excluded studies
Clinical trais, subclinical it
(first hospitalization) Recurrence
KRAS, BRAF wild type KRAS and/or BRAF mutations
\
.
Cetuximab Other therapy (no cetuximab)
Standard RECIST 1.1 Overal survival time

Chart 2.1: Chart research

Chapter 3: RESULTS
3.1. Clinical features, subclinical traits, frequency and types
of KRAS, BRAF genetic mutation in CRC patients
There are a total number of 145 CRC patients who are
clinically examined and tested for BKRAS and BRAF
mutations. The obtained research results are as follows:
3.1.1. Clinical features and subclinical traits
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The proportion of male patients is 53,1% (77/145), the
proportion of female patients is 46,9% (68/145), the ratio of
male/female is 1,13 (77/68). The highest male proportion with
age group of 60 to 69 is 23,4% (34/145), the highest female
proportion with age group of 50 to 59 is 19,3% (28/145), the
averaged age of both male and female is 57,6 age.

While the rectal cancer occurs the most with the ratio of
40,0% (58/145), followed by the left colon cancer and the right
colon cancer with the ratios of 34,5% (50/145) and 25,5%
(37/145), respectively. The time which counted from the
patients start having symptom to a diagnosed disease is 3,13
months. The proportion of patients admitted to hospital with an
emergency status is 16,4% (19/116), in which most of them are
right colon cancer patients with the proportion of 57,9%
(11/19).

The stomachache symptom is the most common symptom
with the proportion of 68,1% (79/116), followed by bloody
bowel movement with the proportion of 58,6% (68/116), loose
stools 36,2% (42/116), anemia 32,8% (38/116), loosing weight
with the ratio of 30,2% (35/116), and constipation is the least
common symptom with the proportion of 10,3% (12/116). The
proportion of liver metastasis is the highest with the proportion
of 61,8% (42/68), followed by the lung metastasis with the
proportion of 16,2% (11/68). There are not any differences
between the proportions of organ metastasis in the right colon
tumors, the left colon tumors, and rectal tumors.

The tumors which has the size 3/4 greater than the
diameter of colorectal have the highest proportion of 50%
(48/96). The polypoid carcinomas lesion is the most common
with the proportion of 95,9% (92/96). There are not any
differences in size and type of endoscopy between right colon,
the left colon and rectal cancer. When doing multivariate
analysis using Cox model tuned according to the disease stages,
the accumulative probability for the group of patients whose
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both CEA and CA19-9 do not increase is the highest, followed
by the group of patients whose CEA or CA19-9 increases, and
the least is the group of patients having both CEA and CA19-9
increasing, these differences are significant in statistics.
According to the histologic grade, the moderate differentiation
has the highest proportion with the ratio of 82,1% (119/145),
the high differentiation has the ratio of 10,3% (15/145), the low
differentiation has the ratio of 7,6% (11/145). There are not any
relationships between histologic grade with tumors’ locations.
3.1.2. Frequency and types of KRAS and BRAF mutations
The results of mutation tests using the genetic sequencing
techniques:
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Figure 3.3. G12D mutation at exon 2 on gen KRAS
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Figure 3.7. V60OE mutation at exon 15 on gene BRAF
The results of mutation tests using Scorpions ARMS
techniques:



10

5130 metant patent samples

Figure 3.8. G13D mutation at codon 14 on gene KRAS (Bui
Thi L 74 age)
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Figure 3.11. V600E mutation on gene BRAF (Thieu Thi D 69
age)
The frequency of KRAS and BRAF mutations:

While the proportion of KRAS mutations in the CRC
patient 1s 30,4% (44/145), the proportion of BRAF genetic
mutation is 3,4% (5/145). The proportion of having both KRAS
and BRAF mutations is 33,8% (49/145).

The proportion of KRAS and BRAF mutations:
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Figure 3.8. The proportion of KRAS and BRAF mutations.

KRAS mutation at codon 12 type G12D has the highest
proportion of 40,8% (20/49), followed by the KRAS mutation
at codon 13 type G13D with the proportion of 22,5% (11/49),
the BRAF genetic mutation has the proportion of 10,2% (5/49).
3.2. The relationship of the KRAS, BRAF mutations with
the clinical features, subclinical traits, and the Preliminary
outcomes of targeted therapy in CRC patients

For male gender, the proportion of KRAS mutation is
23,4%, and the proportion of BRAF genetic mutation is 2,6%.
For female, the KRAS mutation at type G12D has the highest
proportion of 44,8% (13/39), for male is 35,0% (7/20). The
KRAS and BRAF mutations do not relate to the age and
gender.

While the averaged time which is from starting symptom
to disease determined of the KRAS and BRAF mutations group
is 3,35 months, the averaged time for the group of not having
KRAS and BRAF mutations is 3,03 months. Stomachache is
the most common symptom for both the group of having
KRAS and BRAF mutations and the group of not having
KRAS and BRAF mutations. The proportion of the KRAS and
BRAF mutations at the right colon is 37,8% (14/37), at the left
colon is 34,0% (17/50), and at rectal is 31,0% (18/58). Live
metastasis has the highest proportion of 61,8% (42/68),
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followed by the lung metastasis with the proportion of 16,2%
(11/68). The KRAS and BRAF mutations do not relate to
stomachache symptoms, bloody bowel movement, diarrhoea,
constipation, losing weight, enema, tumors’ locations, and
metastasis.

The KRAS and BRAF mutations do not relate to the size
tumor on endoscopy. The KRAS and BRAF mutations of the
polypoid carcinomas lesion is 30,9% (28/92). The median of
CEA of the KRAS and BRAF mutations group is 14,2 ng/ml,
of the KRAS and BRAF wild type group is 5,2 ng/ml. The
median of CA 19-9 of the KRAS and BRAF mutations group is
22,9 U/ml, of the KRAS and BRAF wild type group is 17,7 U/
ml. The KRAS and BRAF mutations does not relate to the size
of tumors, type of tumors on endoscopy, the CEA and CA19-9
indexes. The KRAS and BRAF mutations of the highly
differentiation group is 40,0% (6/15), the moderate
differentiation group is 35,3% (42/119), the lowly
differentiation group is 9,1%. The KRAS and BRAF mutations
does not relate to the histologic grade.

Preliminary outcomes of targeted therapies: The median of
Progression-free survival time (PFS) is 6 months. The median
of the overall survival time is 17 months.

Chapter 4: DISCUSSIONS
4.1. Clinical traits, subclinical traits, frequency and types of
KRAS and BRAF mutations
4.1.1. Clinical features and subclinical traits

In the studies of CRC, the proportion of male patients is
usually higher than the proportion of female patients. In our
research, the proportion of male patients is 53,1% (77/145), and
the proportion of female patients is 46,9% (68/145), the ratio of
male/female is 1,13 (77/68). The averaged age of both male
and female patients is 57,6 years old. In Mr. Tran Thang
(2012)’s work, the proportion of male patients is 56,9%, the
proportion of female patients is 43,1%, the ratio of male/female
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is 1,3/1, the proportion of patients with the age from 41 to 70 is
greater than 80%. In Neumaan’s work, the averaged age is 63,8
years old, the male patients has the proportion of 62,4%, and
the female patients has the proportion of 37,6%.

Tumors’ location relates to the clinical symptoms of CRC.
Some researchers show that rectal cancer occurs from 27% to
53% in the group of CRC. In this research, the rectal cancer is
40,0% (58/145), left colon cancer is 34,5% (50/145), right
colon cancer is 25,5% (37/145). Kodaz shows that the rectal
cancer is 34,4%, and the colon cancer is 65,6%.

In this research, the averaged time from symptom to
determined disease is 3,13 months. There are not any
differences about the time which is from symptom to
determined disease between right colon cancer, left colon
cancer, and rectal cancer. Screening methods help reduce time
of diagnosing for CRC patients. Saidi and his coworkers show
that the averaged times from symptom to determined disease
for right colon cancer, left colon cancer, and rectal cancer are
26,6 =43, 20 £ 25 and 33,7 + 42 weeks, respectively.

The main reasons that make the patients be in emergency
in the hospital are bowel obstruction, gastrointestinal, and
intestinal perforation. In this research, the proportion of
patients going to the hospital in an emergency situation is
16,4% (19/116). Most of these patients are left colon cancer
patients occuring about 57,9% (11/19) of the emergency
patients. The proportion of patients who went to the hospital in
emergency because of left colon cancer is 27,5% (11/40) while
17,2% (5/29) because of right colon cancer, and 6,4% (3/47)
because of rectal cancer. This is because the sigma colon is
long and mobile that lead to an intestinal perforation easily,
especially when there is a tumor on colon.

In this research, stomachache is the most common clinical
symptom with the proportion of 68,1% (79/116). The right
colon cancer has the stomachache proportion of 86,2% (25/29)
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which is greater than the stomachache proportion of 75,0%
(30/40) for left colon cancer and 51,1% (24/47) for rectal
cancer. The second most common symptom is bloody bowel
movement which has the proportion of 58,6% (68/116). The
loose stools has the proportion of 36,2% (42/116), anemia
symptom has a proportion of 32,8% (38/116), loosing weight
symptom is 30,2% (35/116), and constipation is 10,3%
(12/116). According to Trang Thang, stomachache is 81,7%,
bloody bowel movement is 51,4%, and loosing weight is
29,2%. According to Luy, in CRC, stomachache symptoms
occurs the most with the proportion of 59,4% which is higher
than the proportion of stomachache symptom in rectal cancer.
However, in rectal cancer bloody bowel movement is 29,2%
which is higher than the proportion of bloody bowel movement
in colon cancer. According to Le Quang Minh, stomachache is
65,4%, bloody bowel movement is 66,3%, loosing weight is
62,7%, anemia is 22,7%, and abdominal tumor is 16,7%.
According to Leis, the bloody stool symptom is 64%, stomach-
ache is 60%, and changing bowel habit is 53%.

In this research, liver metastasis has the highest proportion
of 61,8% (42/68), followed by lung metastasis with the
proportion of 16,2% (11/68). There is no difference about the
proportion of organ metastases between the tumor at right
colon, left colon and rectal cancer. From Hugen’s work, liver
metastasis has the highest proportion of 73%, followed by the
lung metastases with the proportion of 34%. The proportion of
both liver and lung metastases is 23%, and the proportion of
organ metastases is 27,6%.

This research investigates endoscopic imaging of tumor’s
size compared with the rectal diameter show that the proportion
of the tumor having size of 3/4 greater than the colorectal
diameter is 50% (48/96). Le Quang Minh shows that while the
tumor having size of 3/4 the colorectal diameter has the highest
proportion of 63,6%, the tumor having size of 1/4 the rectal
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diameter has the least proportion of 13,6%. Nguyen Van Hieu
did a colonoscopy with hard tubes and showed that the cancer
has tumor’s size equal to the rectal diameter is 38,0%, the
tumor’s size of 3/4 the rectal diameter is 22,3%, the tumor’s
size of 1/2 the rectal diameter is 30,7%, and the tumor’s size of
1/4 the rectal diameter is 8,8%.

CEA antigen is a biomarker which is commonly used for
diagnosing, monitoring surgery recurrence, and monitoring the
responses of CRC treatments. Before surgery, increasing CEA
indicates a bad prognostic value about the risk of death for
CRC patients. Before a surgery, the CEA level which is higher
than Sng/ml badly affects to the survival time which is
independent with the disease stages. In this research, the
survival accumulative probability of the patient having CEA <
5 ng/ml is higher than the probability of patient having CEA >=
5 ng/ml. The survival accumulative probability of CRC patients
having CA19-9 < 37 U/ml is higher than the probability of
CRC patients having CA19-9 >= 37 U/ml. When doing
multivariate analyses using Cox model tuned with respect to
different stages, we obtain the highest value of the survival
accumulative probability for the group of patients having both
CEA and CA19-9 not increasing, followed by the group of
patients having CEA or CA19-9 increasing, and the least value
is for the group of patients of both CEA and CA19-9
increasing. This difference has a statistical significance
showing that the CEA and CA19-9 indexes can be used to
predict the survival time of CRC patient. In this research, the
patients having a moderate histopathological differentiation has
the highest proportion of 82,1%, the patients having a high
differentiation has the proportion of 10,3%, and the proportion
of 7,6% for the patients having a low differentiation. There is
no relationship between histologic grade with tumor’s location.
4.1.2. Frequency and types of KRAS and BRAF mutations

In this research, we use two sequencing techniques and
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Scorpions ARMS to determine KRAS and BRAF mutations.
This approach helps improve the sensitivity and avoid the
missing of new mutations causing by low-sensitive sequencing
techniques and the Scorpions technique which is designed for a
specific type of mutation. By combining the two methods, we
can discover the KRAS mutation with the ratio of 30,4%
(44/145) and the BRAF genetic mutation with the ratio of 3,4%
(5/145) of the CRC patients. In our research, the proportion of
KRAS mutation is higher than the proportion from some other
researches. Specifically, Bisht S shows that the KRAS mutation
is 23,5% and the BRAF genetic mutation is 9,8%, and there is
no mutations for both KRAS and BRAF mutations happening
together at the same time. Artale shows that the KRAS
mutation is 27%, and the BRAF genetic mutation is 4% of the
CRC patients.

The proportion of KRAS mutation in this research is
similar to the result of other researches. Specifically, Krol uses
Scopions ARMS technique to discover the KRAS mutations
with the proportion of 33,9%. Berg reports that the KRAS
mutation is 32%. Wang uses the direct sequencing technique to
discover the KRAS mutation at codon 12 with the proportion
of 25,3%, at codon 13 is 6,8%, and at codon 61 is 2,1%. Anne
uses three different techniques to discover 38% in the total of
613 CRC patients. Anne shows that there is 2% of the tests
having different results. Van uses the sequencing technique to
detect 37% of patients having KRAS mutation. The proportion
of KRAS mutation in this research is lower than the result of
Amado’s and Neumann’s researches which show that the
proportion of KRAS mutation is 43% and 37% of the patients,
respectively. Bando discovers 37,0% of KRAS mutation
samples by using the direct sequencing technique, and 44,0%
of samples by using Scopions ARMS technique. The Scopions
ARMS can detect all types of KRAS mutations detected by the
direct sequencing techniques. However, with 70 KRAS
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mutation samples detected by the Scopions ARMS technique,
the direct sequencing technique can only detect 11 samples.
The proportion of BRAF genetic mutation is much lower than
the KRAS mutation; however, the drug resistance effects
causing by these two mutations are the same. On the other
hand, our research and some other researches in the literature
show that the KRAS and BRAF mutations are rare to happen
together. Therefore, the BRAF genetic tests are only
implemented when the results of KRAS genetic tests show that
there is KRAS wild type.

Table 4.1. Proportions of KRAS mutation types from some
researches in the literature.

Percentage according to research

Rafael | Artale | Maria | Wangef | Zahra | Nghién

Type | Gva | vacs A jord | niA clru
cs (2008) | vacs vacs | vacs nay

(2008) (2011) | (2013) | (2014) | (2015)

G12A | 8.2% 0 97% | 52% | 2,3% | 2.2%
G12D | 38.0% | 27,3% | 28,9% | 29,8% | 31,0% | 44,4%

GI12R | 1.6% 0 0,6% 1% 3,6% 0

G12V | 21.7% | 9,1% | 20,1% | 31,4% | 31,0% | 13,4%

G12C | 7.6% | 9,1% | 9,7% | 7,9% | T,1% | 4,5%

G12S | 7.6% | 18,1% | 3,9% | 6,8% | 11,9% | 11,1%

G13D | 15.8% | 36,4% | 18,1% | 17,3% | 11,9% | 24,4%
Other - - 9% 0,5% 1,2% -

This research results show that the mutation at colon 12
type G12D has the highest proportion of 45,4% (20/44),
followed by the KRAS mutation at codon 13 type G13D with
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the proportion of 25,0% (11/44), and the mutation at codon 12
type G12A has the lowest proportion of 2,3% (1/44) which is
the same to other researches. However, we can only detect 05
mutations at codon 12 types of G12D, G12V, G128, GI2A,
G12C, and 01 mutation at codon13 type of G13D. Artale shows
that the KRAS mutation at codon 12 has the proportion of
63,6%, the KRAS mutation at codon 13 has the proportion of
36,4%. The mutation type G13D has the highest proportion of
4/11 (36,4%) in the KRAS mutations. There is not a mutation
of both KRAS and BRAF happening together.

Many other researches have showed that BRAF genetic
mutation is the cause of a targeted drug resistance which is the
same as the patients having KRAS mutations. This research
discovers 05 patients having BRAF genetic mutation type
V600E which has proportion of 3,4% (5/145) in the total of
patients, and has the proportion of 10,2% (5/49) of the total
patients having KRAS and BRAF mutations, and has the
proportion of 5% (5/105) of the total of patients having KRAS
and BRAF genetic wild type. This research does not discover
any cases of having both KRAS and BRAF mutations. This
result is similar to Artale’s research, which the BRAF genetic
mutation has the proportion of 4,2% of the total of patients,
15,4% of the total of patients having gene mutations, and there
are not any cases of having both KRAS and BRAF mutations
happening together.

4.2. The relationship of the KRAS, BRAF mutations with
the clinical features, subclinical traits, and the Preliminary
outcomes of targeted therapy in CRC patients

The KRAS and BRAF mutations have been proved that
they have a prognostical value for CRC treatments. Indeed, in
this research, an investigation of the relationships between
KRAS and BRAF mutations with clinical features and
subclinical traits is prognostically valuable.

In this research, while the proportion of KRAS mutation
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and BRAF genetic mutation in male are 23,4% (18/77) and
2,6% (2/77) respectively, the proportion of KRAS mutation and
BRAF genetic mutation in female are 38,2% (26/68) and 4,4%
(3/68) respectively. The mutation type of G2D on gene BKRAS
has the highest proportion for both genders of male and female.
There are not any differences about the proportion of KRAS
and BRAF mutation in male and female genders. Barault shows
that KRAS mutation in male is 35,6% which is not different to
the proportion of 32,8% in female. Wangefjord shows that
KRAS mutation in male is 36,2% which is not different to the
proportion of 36,3% in female.

In clinical perspective, the outcomes of BRAF mutations
are similar to the outcomes of KRAS mutations. In 5 cases of
BRAF mutations, there are 3/5 female patients (4,5% of the
total of female patients) and 2/5 male patients (2,6% of the total
of male patients). The proportion of BRAF genetic mutation is
this research is lower than the proportion of some other
researches in the literature. Wangefjord shows that the
proportion of female patients is 64,1% which is higher than the
proportion of male patients, 35,9%, in the total of 78 patients
having BRAF mutations.

In this research, the KRAS and BRAF mutations do not
relate to age. Berg shows that KRAS and BRAF mutations
increase with the age of the patient. Kodaz shows that KRAS
mutations are less happening at the group of age less than 40.
However, there is no difference between the group of age less
than 50 and the group of age higher 50, and between the group
of age less than 70 and the group of age higher 70. Bisht S
discovers that the proportion of KRAS mutations in the group
of age higher than 50 is much higher than the proportion in
other groups of age, and all BRAF mutations have the same
type of V60OE happening more often in the patients having age
less than 50. The averaged time from symptom to determined
disease is 3,35 months for the group of having KRAS and
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BRAF mutations, and 3,03 months for the group of not having
KRAS and BRAF mutations. There are no differences between
the time from symptom to determined disease and the status of
KRAS and BRAF mutations.

The main reasons that make the patients have to go to the
hospital in an emergency situation are bowel obstruction,
bleeding gastrointestinal, and intestinal. In this research, the
KRAS and BRAF mutations do not relate to the patients go to
the hospital in an emergency situation. Stomachache is the
main clinical feature for both the group of having KRAS and
BRAF mutation and the group of having KRAS and BRAF
wild type. There is no difference about the proportion of KRAS
and BRAF mutation with clinical features including stomach-
ache, bloody bowel movement, loose stool, anemia, loosing
weight, and constipation.

This research does not detect any differences about the
proportion of and types of KRAS and BRAF mutations with
the tumor’s locations. This result is similar to some other
researches in the literature. Specifically, Brink, Artale, and
Kodaz do not show any relationships between the types of
KRAS and BRAF mutations with the tumors’ locations. Some
researches show that there is no difference about the types of
mutation on the primary tumor and metastasis tumor. This
means that using metastasis tumor to determine mutations has
the same value as the method of using the primary tumor. In
this research, there is no relationship between KRAS and
BRAF mutations with liver, lung, ovary, bone, kidney and
peritoneum metastasis.

The KRAS and BRAF mutations do not relate to the size
tumor on endoscopy. The KRAS and BRAF mutations of the
polypoid carcinomas lesion is 30,4% (28/92). Le Van Thieu
does not find any relationship between the types of KRAS and
BRAF mutations with tumors’ size and the diameter colorectal.
In this research, most of the patients are diagnosed in a late
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stage which the CRC wound has a big size and invasion, or
distant metastasis. Therefore, endoscopic imaging of the
patients does not have a prognostic value of KRAS and BRAF
mutations.

It is similar to other researches in the literature that this
research does not find any relationship between KRAS and
BRAF mutations with the CEA concentration in CRC patients.
The KRAS and BRAF mutations do not relate to the CA19-9
concentration. Munteanu shows that CEA increases 22% in the
group of having KRAS mutations which is similar to be in the
group of not having KRAS mutations, 22%. Kawada shows
that CEA increases 43,5% in the group of having KRAS
mutation which is the same as the group not having KRAS
mutation, 50%.

In this research, there are not any differences about the
histologic grading between the group having KRAS and BRAF
mutations and the group having KRAS and BRAF wild type.
Feng shows that KRAS and BRAF mutations are related to the
degree of differentiation in tumor cell.

Preliminary results with targeted therapies:

Currently, a successful treatment of CRC is mainly based
on a diagnosis at early stage, radical surgery, and complete
chemotherapy. The stages of disease have an important
prognostical value. Even though, there are many warnings for
preventing and early diagnosing the disease, there are still a lot
of patients whose disease is detected at a late stage. There are
from 20% to 25% of the patients having distant metastasis
when start conducting diagnoses. The treatment goals for these
patients are usually the methods that help reduce the disease
symptoms except to some patients having metastasis to the
tumor location that can be surgery. The chemotherapy methods
help increase the survival time of CRC patients from 11 to 12
months. The common chemicals used for the treatment of
colorectal metastasis cancer are fluoropyrimidines, irinotecan,
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and oxaliplatin with FOLFOX, XELOX, or FLFIRI regimens.
The new drugs including EGFR targeted drugs which are
recently introduced help improve the treatment outcomes for
CRC patients who are at a late stage of the disease. By adding
EGFR targeted drugs with chemotherapy regimens help
improve the treatment outcomes for most of the patients. The
signatures of molecular biology have more valuable value in
diagnosing and predicting clinically. The status of KRAS and
BRAF mutations is important information for clinical doctors
used for a decision of using EGFR targeted drugs or not for
CRC patients. The different types of KRAS and BRAF
mutations are not related to the outcomes of the Cetuximab
treatments.

In this research, there are 22 patients not having mutations
of both KRAS and BRAF genes have been treated by
Cetuximab combined with adjuvant chemicals. After 03 months
of treatments, there are 4,5% (01/22) patients having complete
responses, 18,2% (04/22) of patients having partial responses,
45,5% (10/22) of patients stable disease, 22,7% (05/22) of
patients having progressive disease, and 9,1% (02/22) of
patients who died. After 06 months of treatments, there are
4,7% (01/21) of patients having complete responses, 9,5%
(02/21) of patients having partial responses, 42,9% (9/21) of
patients stable disease, 28,6% (06/21) of patients having
progressive disease, and 14,3% (03/21) of patients who died.
The median of Progression free survival time (PFS) is 6
months. The median of the overall survival time (OS) is 17
months.

Jonker DJ studied on 572 CRC patients who were treated
by Cetuximab. The research shows that the averaged OS is 6,1
months for the group accepting Cetuximab, and 4,6 months for
the group not accepting Cetuximab. While there are 23 patients
(8,0%) in the Cetuximab group having partial responses, there
are no patients having partial responses in the group not
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accepting Cetuximab. The disease’s stable state is observed in
31,4% of patients using Cetuximab and 10,9% of patients in
the group not accepting Cetuximab.

In the research about CRYSTAL, Van Custem E et all
compared the treatment outcomes of the group using EGFR
targeted drug combined with adjuvant chemicals and the group
using only adjuvant chemicals. The outcomes of the group not
having KRAS mutations are as follows. Using a combined
treatment using Cetuximab and FOLFIRI help improve the
overall survival time (averaged 23,5 months for the group
having Cetuximab, 20,0 months for the group not having
Cetuximab), and the survival time without diseases (averaged
9,9 months for the group having Cetuximab, and 8,4 months
for the group not having Cetuximab). The status of KRAS
mutation is used as a biomarker to predict the outcomes of
Cetuximab and FOLFIRI.

CONCLUDE
1. Clinical features, subclinical traits, frequency, and type
of KRAS and BRAF mutations in CRC patients

Stomachache is the most common clinical symptom which
has the proportion of 68,1% (79/116), followed by the bloody
bowel movement having the proportion of 58,6% (68/116).
There are not any differences about the proportion of
stomachache, loose stools, anemia, loosing weight, and
constipation between right colon cancer, left colon cancer, and
rectal cancer. The group having both CEA and CA19-9 indexes
not increasing has the highest cumulative probability of
survival, followed by the group having CEA or CA19-9
increasing, and the least is the group having both CEA and
CA19-9 increasing.

The proportion of both KRAS and BRAF mutations in
CRC i1s 33,8% (49/145). The proportion of KRAS mutation is
30,4% (44/145). The proportion of BRAF genetic mutation is
3,4% (5/145) which has 4,9% (5/101) of patients having
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KRAS wild type. There are not any mutations of both KRAS
and BRAF genes occurring together. KRAS mutation at codon
12 type G12D has the highest proportion of 40,8% (20/49),
followed by the KRAS mutation at codon 13 type G13D with
the proportion of 22,5% (11/49), the BRAF genetic mutation
has the proportion of 10,2% (5/49).

2. The relationship of the KRAS, BRAF mutations with the
clinical features, subclinical traits, and the outcomes of
targeted therapy in CRC patients

There are not any relationships between KRAS and BRAF
mutations and clinical features including genders, age, duration
of symptoms, the emergency status, stomachache, loosing
stool, constipation, bloody bowel movement, anemia,
endoscopic features, CEA and CA19-9, histological grade.

The proportions of treatment responses after 03 months
and 06 months are as follows: 4,5% (1/22) and 4,7% (1/21) for
complete responses, 18,2% (4/22) and 9,5% (2/21) for partial
responses, 45,5% (10/22) and 42,9% (9/21) for stable disease,
22,7% (5/22) and 28,6% (6/21) progressive disease 9,0% (2/22)
and 14,3% (3/21) for death. The median of PFS is 6 months.
The median of the OS is 17 months.

REQUESTS

1. Before having a decision of using targeted treatments,
doing the KRAS and BRAF genetic tests are critical for CRC
patients. BRAF genetic tests should be only implemented for
the patients who have KRAS genetic tests which show that
there is a KRAS wild type.

2. Conducting an efficient research on the outcomes of
targeted treatments on a larger number of CRC patients to
evaluate the targeted treatment responses to the patients in
Vietnam.





