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GIOI THIEU LUAN AN

1. Dit van dé:

Bénh vong mac dai thao duong (VMDTD) 1a nguyén nhén gay
mu hang dau & bénh DTD. Bénh 1a da yeu t6 va c6 co ché bénh
sinh rat phirc tap. Viéc tip trung vao ban chit phan tir cua bénh va
nhléu yéu t sinh hoa dé giai thich co ché bénh sinh da duoc de
xudt. Cac nghién ctru nhin khoa nhitng nim gan day tap trung vao
vai tro cia VEGF, chia khoa quan trong gidi thich nhiéu co ché
bénh sinh ctia cac bénh 1y vong mac. Cho dén nay muc tiéu nhim
vao VEGF da tr& thanh chién luoc diéu tri trong bénh VMDTD.
Bevacizumab (Avastin, Genentech Inc.) 1a mot trong nhiing thudc
khang VEGF duogc st dung rt hiéu qua, an toan cho nhiéu bénh
Iy mach mau vdng mac trong d6 c6 bénh VMPTD. Nhiéu nghién
ctru da chimg minh tiém noi nhin Bevacizumab 1am giam nong d
VEGF n6i nhin nho d6 gy thoai trién tin mach va giam ro ri dich
trong bénh VMDTD. Viéc xac dinh lidu luong thube khang VEGF
dua trén ndng d6 VEGF di duoc nhiéu tc gia trén thé gioi dé cap
dén nhu mot giai phap hop ly. Mobi tuong quan gitra nong do
VEGF trong thily dich véi nhitng ddc diém cia bénh cé thé gop
phan gitp xac dinh liéu luong thudc tiém riéng cho ting truong
hop bénh cu thé. Kién thirc vé nhiing yéu td thay doi trong ting
bénh nhén khi diéu tri thudc khang VGEF s& giup co6 chlen luge
diéu tri toi wu nhat. Trén thé gidi, da co nhiéu nghién ctru vé nong
d6 VEGF ngi nhin ¢ bénh VMDTD. Céic nghién ctru cho thiy
tiém Bevacizumab ndi nhan lam giam dang ké ndéng d6 VEGF
trong thay dich & bénh VMBTD va c6 su lién quan giita ndng do
VEGF noi nhan vai tinh trang bénh VMDTD. O Viét Nam, tiém
n6i nhan thudc khang VEGF da duogc st dung nhiéu va da co mot
s0 nghién ctru vé hidu qua 1am sang ciia Bevacizumab trong diéu
tri bénh 1y mach méau vong mac. Tuy nhién, van chua c6 nghién
ctru lién quan dén VEGF trong bénh 1y vong mac, dic biét 1a bénh
VMDTD. Do d6 chiing t6i tién hanh thyc hién dé tai nay nham hai
muc tiéu:

- So sdanh nong dg yéu to tang sinh tdn mach trong thiyy dich



truoc va sau tiém noi nhan Bevacizumab ¢ bénh VMPTD

- Tim hiéu moi lién quan gitta nong do yéu to tang sinh tan
mach voi dac diém lam sang cua bénh.
2. Nhirng dong gop méi cia ludn an:

- Pay 1a nghién ctru dau tién & Viét Nam cép nhét quan diém
méi vé vai trd quan trong cia VEGF trong co ché sinh bénh hoc &
muc phan tr va da trdé thanh muc tiéu diéu tri chién lugc cia bénh
VMDTD.

- Nghién ctu da x4c dinh dugc cu thé muirc néng d0 VEGF
trudc va sau tiém ndi nhan Bevacizumab & bénh VMDTD c6 so
sanh v6i & nhom chung va di xac dinh duoc méi lién quan gitra
néng dd VEGF véi dic diém 1am sang cuia bénh VMDTD.

- Tir két qua cua nghién ctru lam co so dé mo ra nhicu hudng
nghién ciru tiép gop phan cung nhitng nghién ctru khac trén thé
giéi nham 1am sang t6 co ché sinh bénh hoc con chua dugc hiéu
o hét cua bénh va xac dinh lidu lugng thube khang VEGF noi
nhan dya trén néng dd VEGF ndi nhan dé dat duoc két qua diéu
tri tdi wu nhat..

3. B6 cuc ciia lun an:

Luan 4n c6 114 trang, gdm Dat van dé (2 trang), 4 chuong:
Chwong 1: Tong quan (31 trang), Chuong 2: D4i twong va phuong
phap nghién ctru (17 trang), Chuong 3: Két qua nghién ctru (29
trang), Chuong 4: Ban luan (31 trang), Két luan (2 trang),

Ngoai ra con cd 149 tai liéu tham khdo, trong d6 cé 7 tai li¢u
tiéng Viét, 142 tai liéu tiéng Anh, 5 phu luc, 23 bang, 25 biéu do,
18 hinh anh minh hoa.

Chuong 1

TONG QUAN

1.1. SO LUQC VE BENH VONG MAC DAI THAO PUONG
Bénh VMDTD la bién chimg vi mach phd bién nhét, anh
huong 30-50% bénh nhan DTD. Bénh giy ra boi nhitng thay doi
vi mach méu do dudng mau cao 1a yéu t6 chinh trong bénh sinh
ctia bénh VMBTD. Mot s6 nghién ctru sinh hoc phén tir cia bénh

va mdt vai yéu t6 sinh héa hon 13 ting duong méu dé giai thich co
ché bénh sinh cua bénh da dugc dé xuat. Cac co ché nay noi dén
qua trinh chuyén hoa té bao va giai phong cytokine, trong do
VEGF la dac trung nhét vi vai trd cta no trong qué trinh tao mach,
gdy tang tinh thAm mach méu. Rdi loan vi mach méu xay ra cé thé
dan &n hai hién tuong: tang tinh thAm mach mau va pha huy
mach mau, diéu nay dan dén hai hé qua tuong ng la phu hoang
diém va tan mach vong mac. VEGF dugc biét nhu mot yéu t6 sinh
bénh hoc chu yéu gy pha v& hang rao mau vong mac va phat sinh
tan mach, hai co ché bénh sinh chinh cta pht hoang diém DTD va
bénh VMDTD tiang sinh. Tang sinh t& bao ndi mod va tan mach la
do thiéu mau vong mac din dén giai phong VEGF. VEGF c6 tac
dung khu tru va toa lan qua dich kinh téi cac vung vong mac khac,
gai thi, méng mét, goc tién phong va tao tin mach & cac ving nay.
Tan mach ludn di kém cac té bao xo va té bao dém phat trién.
Tang sinh xo mach tién trién giy co kéo, xuit huyét dich kinh,
bong vong mac co kéo.
1.2. TONG QUAN YEU TO TANG SINH TAN MACH

VEGF la mét phan tir gy hoat héa qua trinh hinh thanh céac
mach mau. Trong diéu kién sinh 1y binh thuong, VEGF c6 chirc
nang hinh thanh cac mach mau méi. VEGF con dam nhan kich
thich céc té bao ndi mdé mach mau phat trién, ton tai va tang sinh.
Tac dong qua trung gian yéu t6 VEGF quan trong nhét trong co
ché sinh bénh hoc ctia bénh VMDTD 1 pha v& hang rao mau
vong mac va sinh tan mach.
1.2.1. Pha v& hang rao mau véng mac- phit hoang diém

Nguyén nhén chinh gy ra phu hoang diém 1a do mat tinh lién
tuc cua hang rao mau vong mac. Hang rao mau vong mac duogc
tao boi hai thanh phan chinh: hang rao méu trong va hang rao mau
ngoai, ca hai déu lién quan dén bénh sinh cua phu hoang diém
DTD. Nhiéu yéu td van mach dong vai trd quan trong trong viéc
lam suy giam giai phau va chirc ning ctia hang rio mau vong mac.
VEGF lam ting cuong ro ri va ting tinh thAm mach méu bang
cach lam dat giy phtrc hop lién két chat ché giita té bao ndéi mod
vOng mac va lam tich tu ngoai bao.



1.2.2. Thiéu mau va tin mach vong mac- bénh VMPTD ting
sinh

TAc nghén mach méau gay ra thiéu mau vong mac va dan dén hinh
thanh tan mach vong mac. Tac nghén va thiéu mau dugc gy ra boi
nhiéu co ché phiic tap. VEGF déng vai tro kich hoat qua trinh nay.
Nhiéu nghién ctru di chi ra raing VEGF tang 1én trong dich kinh &
bénh nhan DT va nong do nay c6 thé giam di sau khi quang dong
toan vong mac. Tur dac tinh gidn phan, VEGF c¢6 nhiing dac tinh
khac gop phan sinh tan mach. VEGF giy ting tiét enzyme thiy
phan cau ndi ciia serine, hoat hoa plasminogen. Nhiing anh huong
nay rét thuan loi cho su thiy phan protein ciia mang day, day la
bude dau tién trong tién trinh sinh mach dan dén bénh VMDTD
tang sinh.
1.3. TINH HINH NGHIEN CU'U VE NONG PQ VEGF NOI
NHAN
1.3.1. Nong @9 VEGF ndi nhiin & ngudi binh thuong

Nghién ctru cia Kim va cs (1999) nhan thiy VEGF, va nhing
thu thé cua VEGF 1a VEGFR-1 va VEGFR-2 ciu thanh hién dién
& md mach mau ciia mat ngudi binh thuong. Sy hién dién dong
thoi cua ca té bao ngudn va té bao dich cia VEGF da cho thay
VEGF c6 thé anh huéng 16n trong sy duy tri tinh toan ven cua
vong mac va chirc nang cia vong mac. Do do6 vai tro sinh 1y ctua
VEGF nén dugc can nhic khi str dung nhimng liéu phap khing
VEGEF. Nhiéu nghién ctu trén thé gidi di dugc tién hanh nhim
xac dinh ndong 46 VEGF néi nhin & ngudi binh thuong khong co
bénh Iy mach méu véng mac. Két qua cho thiy nong 46 VEGF noi
nhin & ngudi binh thuong thip hon nhiéu so voi ¢ nhitng bénh
nhan c6 bénh 1y mach mau vong mac. Trong diéu kién sinh 1y
binh thudong, VEGF ¢6 ¢ ngudi binh thudng véi nong do thap.
1.3.2. Nong @9 VEGF néi nhan & bénh VMPTD va ianh huong
ciia liéu phap khang VEGF ngi nhan

Nbng d6 VEGF trong thuy dich ¢ bénh VMDTD giam dang

ké sau tiém Bevacizumab noi nhin do d6 gy thodi trién tan mach
vong mac trong bénh VMDTD tang sinh va giam ro ri dich trong
phi hoang diém DTD. Nhiéu nghién ctru trén thé giéi di duoc tién

hanh nham xic dinh ndng 46 VEGF ndi nhin ¢ bénh VMPTD
trudc va sau tiém ndi nhin Bevacizumab. Két qua cho thiy nong
d6 VEGF ndi nhan & bénh VMDTD giam dang ké sau tiém
Bevacizumab ndi nhan. O ca 2 nhom bénh VMDTD c¢6 chi dinh
tiém Bevacizumab 14 phtt hoang diém va bénh VMDTD ting sinh,
ndng d6 VEGF sau tiém déu giam xudng rd rét so véi trude tiém.

Nghién ciru cua Funk va cs (2010) nhan thiy nf)ng d6 VEGF
trong thuy dich trén nhimg mét bénh phu hoang diém do TP sau
tiém giam xudng gip gan 20 lan so v&i trude tiém ndi nhin
Bevacizumab. Nghién ciru ctia Cancariniva cs (2014) nhan thay
ndng d6 VEGF trong thuy dich ¢ 33 mét bénh VMDTD ting sinh
giam rd rét sau tiém ndi nhdn Bevacizumab. Nhitng két qua
nghién ctru di dé xuit rang VEGF bi chin boi Bevacizumab va
gdy giam ndng d6 VEGF tu do trong thuy dich. Viéc x4c dinh liéu
lugng thube khang VEGF duya trén néng dd VEGF d3 duoc nhiéu
tac gia trén thé gidi d& cap dén. Nghién ctru cia Takayuki Hattori
va cs (2010) tiép can phuong phap do lidu dya trén ndng d6 VEGF
ndi nhan nhu sau: Két qua néng d6 VEGF trong dich kinh do
dugc trudce tiém Bevacizumab 14 tir 221 pg/l dén 7960 pg/l. Vi vay
tac gia tinh lidu Bevacizumab can dé chan lai VEGF trong dich
kinh & ndng do 10.000 pg/ml. Gia sir thé tich dich kinh 1a khoang
4 ml, trong luong phan tt VEGF 1a 38 kDa, nhu vay tong sb
VEGF hién dién trong dich kinh tinh duoc 1a 1,1 x 107> mol. Béi
vi 1 phan tir Bevacizumab gin két dugc véi 2 phan tir VEGF,
trong luwong phén tir cua Bevacizumab 1a 150 kDa, nén tong luong
Bevacizumab can dé chin VEGF trong dich kinh tinh ra duoc Ia
83 ng, day 1a lugng thudc tdi thiéu. Theo Takayuki c6 thé xac dinh
chinh xac duoc licu Bevacizumab dwa vao nong do VEGF trong
dich kinh. Tuy nhién dé do néng &6 VEGF noi nhin, viéc liy mau
thuy dich 12 d& va an toan hon nhiéu so v&i ldy mau dich kinh.
Ciing da c6 nhiéu nghién ctru cho thiy c6 sy twong quan gila
noéng do VEGF trong dich kinh va thuy dich. Do véy véi cach tiép
can nay ching ta c6 thé dua ra dugc lidu cu thé riéng cho tung
truong hop lam sang nham dat duoc hidu qua diéu tri t6i vu. Van
dé nay s& con dugc tiép tuc nghién ciru trong nhitng nghién ctru xa
hon.



1.3.3. Méi lién quan giira nong d0 VEGF ndi nhin véi dic
diém 1am sang ciia b¢nh VMDTD

VEGEF ¢6 tinh hoa tan dugc do d6 c6 thé do dugc trong khoang
thity dich nhu mot ddu hiéu chi diém cho sy ting VEGF cua vong
mac. Mot s6 nghién ciru da dugc tién hanh dé do nong do6 VEGF
trong thuy dich nhu mdt phuong tién dé tién luong nguy co phu
hoang diém do PTD hay phu hoang diém dang nang sau phiu
thuat & bénh nhan PTD. Funatsu va cs (2002) nghién ctru nhan
thdy nong do VEGF trong thily dich c6 twong quan dang ké vai
murc d6 nang cta phi hoang diém dua trén két qua soi day mét va
chup mach huynh quang. Nghién ciru dd bao cdo ndong d6 VEGF
trong thay dich ting cao & bénh nhan phu hoang diém DTD va
murc ndng d6 VEGF thuy dich c6 twong quan véi mirc do trim
trong cua tinh trang phit hoang diém theo muc do ting huynh
quang ving hoang diém. Nghién ctru ciia Moosang Kim va cs
(2015) nhan thdy mic d6 VEGF trong thuy dich khong khac biét
c6 ¥ nghia thong ké gitra 3 nhom phu hoang diém do PTP theo
phan loai hinh thai hoc trén OCT. Sinh bénh hoc ctia phu hoang
diém dang bong vong mac thanh dich c6 lién quan véi
prostaglandin hodc nhitng cytokine gdy viém va VEGF, vi vay
Bevacizumab c6 hiéu qua it hon dbi v6i dang phu nay boi vi no
chi ¢ ché VEGF. Shimura va cs (2008) di bao cdo néu thém
Triamcinolone dé tc ché ca prostaglandin va nhimg cytokine khac
thi s& c6 két qua diéu trj tt hon chi diéu tri khang VEGF d6i voi
dang phu nay. Trong diéu kién binh thuong, c6 sy can bang giira
cac yéu to kich thich va trc ché hinh thanh tan mach. Khi
BVMDTD tang sinh xay ra, sy can bang nay nghiéng vé phia cac
yeu t6 kich thich tin mach nhu mot cd ging dé ting cuong cung
cap mau. Nong do cao ctia VEGF trong thuy dich tuong quan c¢é
nghia théng ké voi nong d6 VEGF trong dich kinh, va ndng do
VEGF trong dich kinh ¢6 twong quan véi mic d6 nang ctiia bénh
VMDTD va muac do tién trién cua bénh VMDTD tang sinh. Mobi
twong quan giira néng do VEGF trong thity dich véi nhiing yéu to
khac ciia bénh co6 thé gop phan giup xac dinh lidu luong thuéc
tiém riéng cho timg trudong hop bénh cu thé. Hiéu biét tot hon vé
nhing yéu t6 thay dbi trong timg bénh nhan sé& giup c6 chién lugc

diéu tri t6i wu nhét [3]. Vi viée sir dung rong rii Bevacizumab
trén toan cau, can xac dinh néng dd VEGF trong cic mo6 khéc
nhau dé cho khuyén cdo tin cdy tdi wu vé liéu luong thudc ly
tudng.

Chuong 2
POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Nghién ctru duge tién hanh tai Bénh vién Mit Pa Nang tir
thang 01 nam 2016 dén thang 05 nam 2018
2.1.1. Tiéu chuén lya chon

Nhém bénh: Bénh nhan duge chin doan xac dinh bénh VMDTD
¢6 chi dinh tiém Bevacizumab ndi nhan: Phi hoang diém DTD co y
nghia 1dm sang; Bénh VMDTD ting sinh. Bénh nhan dong y tham
gia nghién ctru.

Nhom ching: Bénh nhan mé duc thuy tinh thé, khong c6 bénh
VMDTD hay bénh 1y khic & mét. Bénh nhan dong y tham gia
nghién ctru.

2.1.2. Tiéu chuin loai trir

Bénh nhan c6 tién st bénh tim mach hay dot quy, di tng voi
Bevacizumab; c6 nhiém tring cép tinh tai mat, c6 bénh 1y khac
kém theo tai mét; ¢6 tin mach méng mét hay glocom tan mach; da
tiém céc thube ndi nhan nhu Triamcinolone, thudce (e ché VEGF,
da laser vong mac, di phau thuat noi nhan trong vong 3 thang
trudc khi nghién ctru.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

Nghién ctru mo6 ta 1am sang c6 nhém ching.

2.2.2. C& miu nghién ciru
012+ 0,
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Trong d6 Z,p) la hé so tin cay & muc do xac suat a = 0,05; 8
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Tinh ra ¢& mau nhom bénh n = 41 mét. Nghién ctru chon 60
mat ctia 38 bénh nhan voi du ti€u chun lya chon dua vao nghién
clru.

Tinh ra ¢& mau nghién ctru nhom ching n = 9 mit. Nghién
ctru chon 15 mat cua 15 bénh nhan du ti€u chuan lya chon dua vao
nghién curu.

Céch chon miu: Té:[ ca nhirg bénh nhan thda méan diéu kién
trén va lay lan lugt du so luong.

2.2.3. Trang thiét bi sir dung trong nghién ciru
2.2.4. Quy trinh nghién ctru
2.2.4.1. Kham bénh nhén trudc tiém

- Hoi bénh. )

- Kham va diéu tri noi khoa, noi tiet.

- Kham lam sang. i

- Chup anh mau vong mac theo 7 trwong tiéu chudn cua
ETDRS.

- Chup mach huynh quang:

+Xéc dinh mirc d6 tang huynh quang viing hoang diém.

+Xac dinh dién tich ving vdng mac thiéu mau, dién tich vung
tan mach vong mac va gai thi nho' chirc nang do dién tich ving
ctiia phan mém Adobe. Hinh anh chyp duoc trén may CMHQ dugc
chuyén vao phan mém Adobe. Tong dién tich viung vong mac
thiéu mau, ving tdn mach vong mac va gai thi trong 7 trudng ti€u
chuan cua ETDRS dugc tinh theo don vi pixel, sau d6 dugc quy
do6i sang dién tich dia thi

- Chup OCT:

+Dung chuong trinh 3D scan, Radial scan, dé danh gia d6 day
vong mac trung tdm hoang diém, thé tich hoang diém va hinh thai
phu hoang diém. Ban d6 vong mac duong kinh 6 mm quanh trung
tam chia thanh 9 ving véi dit lidu di kém.

+Binh lugng mirc d6 phi hoang diém bang chi s6 d¢ day vong
mac trung tdm dudng kinh Imm trung tdm hoang diém, thé tich
hoang diém.

+Xéc dinh hinh thai phu hoang diém.

- Siéu dm mat: danh gia tinh trang t6n thuong dich kinh vong
mac gém bong dich kinh sau, xuat huyét dich kinh, ting sinh xo,
bong vong mac co kéo.
2.2.4.2. Quy trinh ldy mdu bénh pham thiiy dich

- Thoi diém ldy bénh pham:

+Nhom bénh:

» Trude khi bit dau tién hanh tiém ndi nhin Bevacizumab.

* Sau khi ti€ém n61 nhan Bevacizumab 1 tuan.

+ Nhom chimg: Ngay trude khi tién hanh phiu thuét duc TTT.

- Quy trinh ldy mdu:

+Giai thich cho bénh nhan.

+Nho thudc t& bé mit nhan cau bang Alcain 1 %. Sat tring mét
bang dung dich Povidine 5 %. Pit vanh mi.

+Dung bom tiém 1 ml va kim tiém 30 G choc tién phong rut ra
0,1 — 0,2 ml thiy dich khong pha loang. Mau thiy dich dugc chira
trong dng eppendorf va duogc bao quan ¢ ngan déng lanh -80°C cho
dén khi dugc phan tich.

+Trude va sau thi thudt dung khang sinh nho mit Vigamox.
2.2.4.3. Quy trinh tiém ngi nhan Bevacizumab

- Giai thich cho bénh nhan.

- Nho thudc & bé mit nhan cau bang Alcain 1 %. Sat tring mét
bang dung dich Povidine 5 %. Pt vanh mi.

- Dung bom tiém 1 ml va kim tiém 30 G tiém 1,25 mg/ 0,1ml
Bevacizumab (Avastin) vao budng dich kinh qua pars plana cach ria
tir 3,5 — 4 mm, dung tim bong vo tring 4n nhe 1én chd tiém dé tranh
trao nguoc.

- Trudc va sau thi thuat ding khang sinh nho mat Vigamox.

Theo doi bénh nhan : Bénh nhan duoc theo doi ngay sau tiém.
Ghi nhan cac bién ching tai mét va toan than cé thé xay ra.
2.2.4.4. Dinh lwgng néng dp yéu té VEGF trong thiiy dich

- Nguyén ly: Dinh lugng VEGF sir dung k¥ thuat mién dich
ELISA sandwich. Khang thé don dong dic hiéu véi VEGF cua
nguoi dugc gan 1én pha ran. Bat ky phan tir VEGF nao c6 trong
mau chuin va mau thir s& gan 1én khang thé don dong trén pha
ran. Sau budc rira, moi thanh ph?in khong lién két s& duoc loai bo.



Khéng thé da dong gin men dic higu v6i VEGF dugc thém vao
giéng. Sau khi rira sach céc thanh phan khong lién két, co chat tao
mau duoc thém vao. Dung dich acid sulfuric dugc thém vao dé
dimg phan tmg tao mau ciia enzym va co chat. Cudng d6 mau ty 18
thuan v&i nong dd VEGF c6 trong mau.

+Hoa chit: Hoa chat xét nghiém: Quantikine Human VEGF
ELISA Kit, md s DVE00. Hoa chit kiém tra chét lugng:
Quantikine Immunoassay Control, md sé6 QCO01-1, hing R&D
System Inc, Minneapolis, Minneosta, USA.
2.2.5. Cac bién s6 nghién ctru va tiéu chi danh gia
2.2.5.1. Dénh gid dic diém bénh nhén theo tinh trang toan thin

- Tubi chia lam 3 nhém: < 40 tudi; 40- 60 tudi; >60 tudi.

- G161: nam hodc nir

- Loai BTD: Loai 1; Loai 2.

- Thoi gian mic bénh DTD duoc chia cic nhom: < 5 nim; 5-10
nam; 10-15 nam; > 15 nam.

- Glucose huyét Iac @61 duogc chia thanh 3 mac d6: < 7 mmol/l;
7 — 10 mmol/1; > 10 mmol/l.

Néng d0 HbA1C duoc chia thanh 2 mirc do: Tot: <7 %; Kém:
>7%
2.2.5.2. Pdnh gid dic diém bénh nhin theo cdc ton thwong tai
mit

- Thj lyc: Tét; Kha; Kém; Gan mu

- Tién sir laser vong mac dugc chia thanh 2 nhom: C6; Khong

- Tinh trang bong dich kinh sau chia thanh 4 nhém: Do 0:
Khong cé bong dich kinh sau.; P§ 1: Bong dich kinh sau tung
phan kém day mang dich kinh sau. D 2: Bong dich kinh sau timg
phan khong kém day mang dich kinh sau. D6 3: Bong dich kinh sau
hoan toan.

- Tinh trang bénh VMDTD: Khong tidng sinh: Téang sinh

- Tinh trang phu hoang diém: Khong; Co.

- Tinh trang mirc d6 tang huynh quang ving hoang diém: Thép;
Cao

- Phan loai hinh thai hoc phu hoang diém dugc chia lam 3
nhém: Lan téa; Dang nang; Bong thanh dich dudi vdng mac
hoang diém.

- Tinh trang xuat huyét dich kinh: chia 4 nhém D¢ 0; 1; 2; 3.

- Tinh trang tang sinh xo0: chia 4 nhém D¢ 0; 1; 2; 3.

- Tinh trang bong vong mac co kéo chia 2 nhom: Khong; Co.

- Tinh trang ting sinh vdng mac chia 2 nhom tién trién: Khong;
Co.
2.2.5.3. Bién ching: Bién chung tai mit; Bién chtng toan than
2.2.6. Xir Iy sb liéu

Céc sb lidu duge thu thap, luu trix béng phfm mém Excel 2016
va duogc xtr 1y theo cac phép toan théng ké y hoc bang phan mém
SPSS 20.0. Dit li¢u dugc trinh bay dudi dang trung binh + d6 Iéch
chuén, ty 1€ %. Kiém dinh dau hang Wilcoxon dugc st dung dé so
sanh nong d6 yéu t6 VEGF trong thuy dich trudc va sau tiém
Bevacizumab. Kiém dinh Mann-Whitney va kiém dinh Kruskal-
Wallis duge sir dung dé so sanh nf)ng d6 yéu t6 VEGF trong thily
dich gitra cdc nhom nghlen ctru. He s6 tuong quan Spearman dugc
sir dung dé danh gia mbi lién quan gilta nong d6 yeu t6 VEGF
trong thuy dich véi cac thong s6 1am sang trong nhoém nghién ctru.
P < 0,05 dwoc xem la c6 y nghia théng ké.
2.2.7. Dao dwe trong nghién ctiru

Chuong 3
KET QUA NGHIEN CUU

Nghién ctru thyc hién trén 75 mét ciia 53 bénh nhén, trong d6 gom
60 mat cta 38 bénh nhan nhém bénh va 15 mat cla 15 bénh nhan
nhom chung.
3.1. PAC PIEM NHOM BENH NHAN NGHIEN CUU
3.1.1. Pic diém bénh nhén theo tudi va giéi

Tubi trung binh cia nhom bénh la 53,97 + 7,87. Tudi trung
binh ctia nhém ching 1a 57,40 + 9,49. O nhém bénh ¢6 20 nam
chiém 52,63%; 18 nit chiém 47,37%. O nhém ching c6 7 nam
chiém 46,67%; 8 nit chiém 53,33%. Khong c6 su khac biét c¢6 y
nghia théng ké vé tudi, giéi gitta nhom bénh va nhém ching
(p=0,458, p=0,698).



3.1.2. Phin b6 b¢nh nhén theo loai PTD

S6 bénh nhan mac TP loai 1 ¢o 5 ca, chiém ty 1& 13,16%. Ty
1é mic DT loai 2 cao hon, ¢6 33/38 ca, chiém 86,84%.
3.1.3. Phéan bo bénh nhan theo thoi gian phat hi¢n PTD

Thoi gian phat hién DTD trung binh 1a 11,97 + 6,05 nam, phan
16n 14 trén 10 ndm. Gap nhiéu nhat 13 trén 15 nim chiém 36,84%.
Tiép dén 1a tir 10 - 15 nam chiém 31,58%.
3.1.4. Phan b6 bénh nhén theo tinh hinh kiém soat duwong
huyét

Ty 1¢ HbAlc trung binh 1a 7,91 + 2,03 %, trong d6 10/38 bénh
nhan c6 ty 18 HbAlc < 7% (chiém 26,32%), sb con lai c6 ty 1&
HbAlc > 7% la 28/38 bénh nhan (chiém 73,68%).
3.1.5. Phan b6 s6 mit theo tinh trang thi lwc chinh kinh

Phan 16n 1a thi lyc kém va gan mu (chiém 76,67%) trong do
27 mit (45%) c6 thi lyc kém, 19 mét c6 thi lyc gan mu (31,67%).
3.1.6. Phan b6 s6 mit bénh VMDTD theo tinh trang xuit huyét
dich kinh

O 48 mit bénh VMDTD ting sinh: ¢6 19 mat khong bi xuét
huyét dich kinh; 11 mét bi xuat huyét dich kinh d6 1; 7 mat do 2; 11
mat do 3.
3.1.7. Phan b6 s6 mit bénh VMDTD theo tinh trang phu
hoang diém

Trong s0 42 mat khong bi xuat huyét dich kinh hodc chi c6 Xuat
huyét dich kinh do 1 do d6 c6 thé soi dugc day mat dé danh gia
chinh xéc tinh trang hoang dlem va vong mac, nghién ctru ¢6 sO mét
bi phu hoang diém 1a 35 mat, s6 mét co bénh VMBTD tang sinh 1a
30 mat.

3.2. NONG PQ VEGF TRUOC VA SAU TIEM NQI NHAN
BEVACIZUMAB

3.2.1. Nong @9 VEGF ¢ nhém chirng va nhém bénh VMBDTD
trude sau tiem

O 15 mét cua nhoém ching 13 nhém mét md duc thiy tinh thé,
ndng d6 VEGF 1a 120,65 + 45,05 pg/ml. thap hon dang ké so véi
& 60 mat cia nhom bénh VMDTD 1a 428,70 + 337,74 pg/ml (p =

0,000). O 60 mat cia nhém bénh VMDTD, sau tiém giam xudng
chi con la 14,34 + 17,18 pg/ml (p = 0,000).

3.2.2. Nong d9 VEGF truwéc va sau tiém ¢ nhém bénh VMDTD

3.2.2.1. Nong d@ VEGF truwéc va sau tiém theo phin nhém bénh
VMDTD

O 35 mit ciia nhém phi hoang diém, nong d6 VEGF trudc
tiém 1a 447,39 + 368,77 pg/ml, giam xudng sau tiém chi con 1a
14,04 + 17,82 pg/ml (p = 0,000). O 48 mit ciia nhom VMDTD
tang sinh, ndng d6 VEGF trudc tiém la 474,23 + 361,32 pg/ml,
giam xudng sau tiém chi con 1a 16,96 +£18,11pg/ml (p = 0,000).
3.2.2.2. Nong dp VEGF truéc va sau tiém theo phin dj bénh
VMDTD

O 12 mit cia nhém VMDTD khong tang sinh, nong 46 VEGF
trude tiém 1a 246,56 + 93,45 pg/ml, giam xudng rd rét sau tiém chi
con 1a 3,93 + 5,87 pg/ml (p = 0,002). O 48 mit ctia nhom
VMDTD ting sinh, nong d6 VEGF trudc tiém la 474,23 = 361,32
pg/ml, giam xudng rd rét sau tiém chi con 1a 16,96 + 18,11pg/ml
(p =0,000).
3.2.2.3. Nong dp VEGF truwéc va sau tiém theo tinh trang laser
vong mac

C6 15/60 miat (25%) c6 tién su laser vdng mac, nong do
VEGF truéc tiém 1a 327,61 £ 362,40 pg/ml sau tiém giam xudng
chi con 16,55 + 14,59 pg/ml (p = 0,001); 45/60 mit (75%) chua
duogc laser vong mac, néng d0 VEGF trudc tiém la 462,39 +
326,37 pg/ml sau tiém giam xudng chi con 13,62 + 18,05 pg/ml (p
=0,000).
3.2.3. Nong @9 VEGF truéc va sau tiém & nhém bénh phu
hoang diém do d4i thio dwong
3.2.3.1. Nong dp VEGF truéc va sau tiém theo mirc dj ting
huynh quang viing hodng dlem

O 35 mit phu hoang diém gdm: 18 mat c6 mirc d6 tang huynh
quang cao ¢ nong do VEGF trudce ti€m 1a 588,52 + 440,79 pg/ml
sau tiém giam xuong chi con 21,29 + 21,15 pg/ml; 17 mit c6 mirc
d6 tang huynh quang thap c6 ndng do VEGF trude tiém la 297,95



+ 190,83 pg/ml sau tiém giam xudng chi con 6,35 = 8,83 pg/ml (p
=0,000).

3.2.3.2. Nong d@é VEGF trudc va sau tiém theo phén logi hinh
thdi hoc phit hoang diém

Noéng do VEGF trude tiém ¢ 20 mit phit hoang diém lan toa 1a
452,66 + 363,21 pg/ml giam xubng sau tiém chi con la 12,80 +
19,02 pg/ml, p = 0,000; & 9 mat phu hoang diém dang nang la
389,68 + 301,79 pg/ml giam xudng sau tiém chi con 1a 18,53 +
17,33pg/ml, (p = 0,008); & 6 mit dang bong thanh dich dué6i véng
mac 1a 516,38 = 515,69 pg/ml giam xubng sau tiém chi con la
11,42 + 15,93 pg/ml, (p = 0,028).

3.2.4. Nong @0 VEGF truéc va sau tiém ¢ nhém bénh VMDTD
tang sinh
3.2.4.1. Nong dp VEGF trutc va sau tiém theo tinh trang xudt huyét
dich kinh

0 48 mét cia nhom bénh VMDTD tang sinh gom: 19 mét khong
c6 xuat huyet dich kinh c6 nong d0 VEGF trudc tiém la 411,62 +
235,98 pg/ml sau tiém giam xudng chi con 15,53 + 16,52 pg/ml;
29 mit c6 xuit huyét dich kinh, néng d6 VEGF trudc tiém la
515,26 + 423,01 pg/ml sau tiém giam xudng chi con 17,89 =+ 19,3
pg/ml (p = 0,000).
3.2.4.2. Nong dp VEGF truéc vi sau tiém theo tinh trang bong
vong mac co kéo . ) )

O 48 mat bénh VMDTD tang sinh gom c6: 8 mat c6 bién chimg
bong vong mac do co kéo, nong d6 VEGF trudc tiém 1a 358,52 +
336,74 pg/ml sau tiém giam xudng chi con 8,76 + 11,61 pg/ml
(p=0,012); 40 mét chua c6 bong vong mac do co kéo, trudc tiém la
497,38 + 365,63 pg/ml sau tiém giam xudng chi con 18,60 + 18,82
pg/ml (p=0,000).
3.2.4.3. Nong dp VEGF trudc va sau tiém theo tinh trang ting
sinh xo

Trong s6 48 mit bénh VMDTD tang sinh c6 11 mit bj xuat
huyét dich kinh d6 3 nén khoéng thé soi duoc day mit, do do
khong thé khao sat dugc tinh trang ting sinh xo ¢ 11 mat nay.
Nghién ctru trén 37 mit c6 bénh VMDTD ting sinh con lai ¢6 23
mét c6 tang sinh xo va 14 mit chua c6 ting sinh xo. O 23 mit c6

tang sinh xo nong dd VEGF trudc tiém la 581,46 + 434,63 pg/ml
sau tiém giam xudng 19,60 + 22,41 pg/ml (p=0,000); O 14 mat
chua c6 tang sinh xo, trude tiém la 330,23 + 185,92 pg/ml sau
tiém giam xudng 13,64 + 12,07 pg/ml (p=0,001).
3.2.4.4. Nong dp VEGF trudc va sau tiém theo finh trang ting sinh
vong mac

Co 31 mit c6 tinh trang ting sinh vong mac tlén trlén va chi co
6 mit co tinh trang tang sinh vong mac khong tién trién. O 31 mét
tang sinh vong mac tién trlen nong d6 VEGF trudce tiém la 535,72
+392,03 pg/ml. giam xudng sau tiém 1a 18, 66 + 19,30 pg/ml (p =
0,000). O 6 mét ting sinh vong mac khong tién trién, trudc tiém l1a
273,44 £ 258,99 pg/ml giam xubng sau tiém 1a 11,55 + 20,84
pg/ml (p= 0,028).
3.3. MOI LIEN QUAN GIUA NONG PQ VEGF VOI PAC
PIEM LAM SANG CUA BENH
3.3.1 Moi lién quan giita ndng dd VEGF véi dic diém 1am
sang ciia bénh VMDTD
3.3.1.1. Méi lién quan giita néng dp VEGF vdi cdc thong s6 lim
sang

Khong c6 sy tuong quan giita nong d6 VEGF thay dich véi
tudi, duong mau, HbA1C, thoi gian mac DTD, thi luc véi mirc y
nghia p > 0,05 va hé sé twong quan r dao dong tir -0,126 dén
0,110.
3.3.1.2. Méi lién quan giita nong d¢ VEGF véi mirc d bénh
VMDTD

Néng do0 VEGF ¢ 48 mit bénh VMDTD téng sinh 1a 474,24 +
361,32 pg/ml, & 12 mit bénh VMDTD khéng ting sinh 1a 246,56
+ 93,45 pg/ml, khac biét c6 y nghia thong ké (r = 0,284; p =
0,029).
3.3.1.3. Moi lién quan giita nong dé VEGF vdéi tinh trang laser vong
mac

Néng d6 VEGF 6 nhom c6 laser vong mac 1a 327,61 + 362,40
pg/ml, néng d6 VEGF ¢ nhom khong c6 laser vong mac 1a 462,39
+ 326,37 pg/ml, khac biét c6 ¥ nghia théng ké (r = -0,294; p =
0,024).



3.3.1.4. Méi lién quan giita nong dé VEGF véi tinh trang bong dich
kinh sau

Nong d6 VEGF & nhom khong c6 bong dich kinh sau 1a 593,26
+ 493,82 pg/ml, 6 nhom bong dich kinh sau timg phan kém day
mang dich kinh sau 1a 383,77 + 245,18 pg/ml, & nhom bong dich
kinh sau timg phan khong kém day mang dich kinh sau 1a 173,92
+ 31,05 pg/ml, & nhdém bong dich kinh sau hoan toan 1a 684,72 +
757,74 pg/ml, khong c6 sy khac biét gitta cac nhom bénh (r = -
0.161; p=0,271).
3.3.2. Mbi lién quan giita ndng d0 VEGF véi dic diém l1am
sang & nhém bénh phu hoang diém do PTP
3.3.2.1. Méi lién quan giita nong dé VEGF véi cic thong sé OCT va
CMHQ

Nong d6 VEGF & nhom phu hoang diém khong twong quan
v6i voi d6 day vong mac trung tam p = 0,954, r = 0,010; v6i thé
tich hoang diém, p = 0,987, r = 0,003. Nguoc lai, néng do
VEGF c6 mdi tuong quan chit ché véi v6i dién tich ving thiéu
mau,p=0,001,r =0,522.
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Dién tich ving thiéu mau

Biéu do 1. Méi twong quan tuyén tinh don bién giita nong d
VEGF va dién tich viing thiéu mdu ¢ nhém bénh phit hoang
diém.
3.3.2.2. Moi lién quan giita nong @ VEGF véi mirc dp ting

huynh quang viing hoang diém

Nong d6 VEGF ¢ 18 mit phu hoang diém c6 mirc do ting
huynh quang ving hoang diém cao 1a 588,52 + 440,79 pg/ml cao
hon c6 y nghia thong ké so voi & 17 mat phit hoang diém c6 mirc

do6 tang huynh quang thap 1a 297,95 + 190,83 pg/ml, (r = 0,436; p
=0,011).
3.3.2.3. Mbi lién quan giita nong dp VEGF véi hinh thii phii hoing
diém

Nong d6 VEGF & 20 mat phi hoang diém lan toa 1a 452,66 +
363,21 pg/ml, & 9 mat phu hoang diém dang nang la 389,68 +
301,79 pg/ml, & 6 méit dang bong thanh dich dudi vong mac la
516,38 = 515,69 pg/ml, khong cé su khac biét gitta cac nhém bénh
(r=0.012; p=10,879).
3.3.3. Mbi lién quan giita ndng d0 VEGF véi dic diém l1am
sang 6 nhom bénh VMDTD ting sinh
3.3.3.1. Moi lién quan giita nong dép VEGF véi cdc thong sé
CMHQ
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Biéu do 2. Méi twong quan tuyén tinh don bién giita nong d
VEGF va dién tich vang tin mach ¢ nhom bénh VMDTD ting
sinh

Bdng 1. M6 hinh héi quy tuyén tinh da ,bié'n vé moi twong quan
giita nong dp VEGF vdi cdac thong so CMHQ & nhom bénh
VMDTD ting sinh

e Nong d9 VEGF (n = 30)
Thong so bénh X 2
B (Sai s0 chuin) | Beta | VIF P
C 46,646
(134,072)




Dién tich vung

£ , 4,349 (2,040) | 0,304 | 1,005 | 0,042
thi€u mau

Dién tich ving 36,902 (9,072) | 0,580 | 1,005 | 0,000

tan mach
R? 0,454
P (Anova) 0,000

Két qua md hinh cho thiy néng d6 VEGF c6 tuong quan chat
ch& véi dién tich ving vong mac thiéu mau va dién tich ving tan
mach (p = 0,000, VIF = 1,005, R? = 0,454). Phan tich m6 hinh hoi
qui tuyén tinh da bién cho thay ca 2 bién doc lap 1a dién tich ving
vOng mac thiéu méau va dién tich vung tan mach déu c6 mirc d0 anh
huong 1én dén 45,4 % két qua du doan nong d6 VEGF. Tur két qua
md hinh trén chiing t6i xdy dung dugc phuong trinh hdi quy tuyén
tinh da bién nhu sau:

Néng d¢ VEGF (pg/ml) = 46,646 + 4,349 Dién tich ving
thiéu mdu + 36,902 Dién tich viing tin mach.
3.3.3.2. Moi lién quan giita nong dp VEGF véi mirc dp xudt huyét
dich kinh

Nong d6 VEGF ¢ 19 mit khong c6 xudt huyét dich kinh la
411,62 + 235,98 pg/ml, & 11 mat c6 xuat huyét dich kinh d6 1 1a
683,02 + 514,39 pg/ml, & 7 mat do 2 12 416,28 + 424,11 pg/ml, &
11 mat d6 3 14 410,49 = 280,40 pg/ml, khong co sy khac biét giita
cac nhom bénh c6 ¥ nghia thdng ké (r = -0,039; p = 0,406).

3.3.3.3. Moi lién quan giita nong dp VEGF véi mikc dé ting sinh
X0

Nong d6 VEGF ¢ nhom 13 mét khong co ting sinh xo 1a
330,23 + 185,92 pg/ml, & nhém 15 mét c6 ting sinh xo do 1 1a
607,17 £ 409,76 pg/ml, & nhém 4 mit ¢ tang sinh xo 4o 2 1a
779,78 £ 652,81 pg/ml, & nhéom 5 mit c6 tdng sinh xo do 3 1a
345,66 = 260,04 pg/ml, khong c6 sy khac biét gitta cac nhom
bénh ¢ y nghia théng ké (1= 0,136; p = 0,166).

3.3.3.4. Méi lién quan giita nong dp VEGF véi tinh trang bong vong
mac co kéo

Nong d6 VEGF ¢ 8 mit bénh VM DPTD ting sinh c6 bong
vong mac co kéo la 358,52 + 336,74 pg/ml, & 40 mit bénh
VMDTD tang sinh khong c6 bong vong mac co kéo 1a 497,38 +
365,63 pg/ml, khong co sy khac biét co y nghia thong ké giira 2
nhom bénh (r=-0,218; p=0,135).

3.3.3.5. Moi lién quan giita nong dp VEGF véi tinh trang ting sinh
vong mac

Nodng d6 VEGF 6 31 mét bénh VMDTD ting sinh c6 tinh trang
tang sinh vong mac tién trién 13 535,72 + 392,03 pg/ml, cao hon
¢6 y nghia thong ké so v6i & 6 mét c6 tinh trang ting sinh vong
mac khong tién trién 1a 273,44 + 258,99 pg/ml, (r= 0.371; p =
0,026).
3.4. TAI BIEN VA BIEN CHUNG
3.4.1. Tai bién va bién chimng tai mit

C6 24 mit dau ngay sau tiém chiém ty 1& cao nhat (40%), 14
mit (23,3%) bi kich thich chay nudc mat, 10 mat (16,7%) bi xuat
huyét dudi két mac ngay sau tiém. Ngoai ra chung t6i khong gap
bién chiing nao khéc trong qua trinh lam tha thuat va didu tri.
3.4.2. Tai bién va bién chig toan than

Trong qua trinh diéu trj va theo ddi, chiing toi gap 2trudng hop
tang huyét ap chiém ty 1¢ 5,3%. Ngoai ra ching toi khong gip
truong hop ndo ¢ bién ching toan than khéc.

Chuong 4
BAN LUAN

41. NONG PQ VEGF TRUOC VA SAU TIEM NQI NHAN
BEVACIZUMAB
4.1.1. Nong d90 VEGF truwéc va sau tiém ¢ nhém bénh va
chirng

Nghién ctru ctia chiing toi cho thiy nong d6 VEGF thuy dich ¢
nhom bénh cao hon dang ké so voi & nhom chung. Két qua nay
tuong tw v6i tit ca nhitng nghién ctru khac trén thé gisi. Diéu nay



rat phi hgp voi co ché sinh bénh hoc vé vai trd quan trong ciia
VEGF trong bénh VMDTD. Trong diéu kién sinh 1y binh thuong,
vong mac nguoi binh thuong chira it VEGF, tuy nhién trong diéu
kién bénh 1y VEGF c6 thé ting tiét gy ra boi tinh trang thiéu oxy
do nhiing bénh ly vong mac thiéu mau nhu bénh VMDTD. O 60
mét cia nhom bénh, ndng d6 VEGF thuy dich trudc tiém giam
xudng sau tiém gip hon 20 1an. Tiém Bevacizumab ndi nhan lam
giam dang ké nong do VEGF trong thuy dich & bénh VMDTD.
Két qua tuong ty ciing di dugc cong bd boi nhiéu tac gia khac
trén thé gidi.

Trén thé gioi da co nhiéu nghién ctru nhdm xac dinh ndng do
VEGF ndi nhan & nhém ching va nhém bénh VMBDTD trude va
sau tiém Bevacizumab, tuy nhién cac nghién ctru st dung nhiéu
loai k¥ thuat dinh lugng khac nhau véi cac loai kit xét nghiém cia
cac hang san xuit khac nhau, va néng dd VEGF ndi nhan ¢ cac
loai mé khac nhau cé thé 1a ¢ thuy dich, c¢6 thé 1a & dich kinh. Do
d6 su so sanh két qua cy thé giita cac nghlen ctru c6 thé 1a tuong
d6i khac nhau, nhung vé diém chung gidng nhau gitra tat ca cac
nghién ctru trong d6 cé nghién ctru cua ching t6i la nong d6 VEGF
dinh lugng duoc 14 thp & nguoi binh thuong, cao hon han & nguoi
bénh VMDTD, va giam r0 rét sau ti€ém thude khang VEGF.

4.1.2. Nong do VEGF truwéc va sau tiém ¢ nhém bénh
4.1.2.1. Nong dp VEGF trudc va sau tiém theo phin nhém bénh

Khong c6 su khac biét co ¥ nghia thong ké vé nong d6 VEGF
giita 2 nhom phti hoang diém va bénh VMBPTD ting sinh. Két qua
nay twong tu v6i két qua trong nghién ciu ciia Sawada va cs
(2007). Piéu nay 1y giai c6 thé khong cé sy khac biét vé nong do
VEGF ndi nhan giita cac bénh nhan trong nhém bénh & mirc do
nang cua bénh VMDTD nhu bénh VMDTD tang sinh hay phu
hoang diém c6 y nghia 1am sang.
4.1.2.2. Nong dp VEGF truwéc va sau tiém theo phin d¢ bénh
VMDTD

O 12 mit cia nhom VMDTD khéng ting sinh, so sanh véi
nghién ctru ctia Futnasu nim 2002, két qua nghién ctru ciia chiing
t6i nam trong khoang dao dong cua tac gia Futnasu. O nhém bénh
VMDTD ting sinh, so sanh v6i 2 tac gia Sawada va Kayako

Matsuyama thi két qua ctia ching t6i ciing gan tuong ty. Riéng chi
¢6 néng d6 VEGF thiy dich trudc tiém thi két qua nghién ciru cua
chiing 61 ndm trong khoang gitra gi4 tri ciia 2 nghién ctru nay. Piéu
nay c6 thé giai thich 1 do tinh trang bénh nhéan trong nghién ctru ctia
tac gid Sawada 1a nhe hon va cua tac gia Kayako Matsuyama la nang
hon nghién ctru cia ching t6i. V& két qua sau tiém Bevacizumab 1
tuan thi ca 3 nghién ctru déu cho két qua rat gibng nhau, nong do
VEGF ha xudng rat thip dén murc c6 thé hét hoan toan vé gia tri 0.
Trong nghién ciru cua chung t6i ndng d6 VEGF thuy dich sau tiém
Bevacizumab 1 tuan 1a tir 0 dén 65,73 pg/ml rat phu hop so véi cia
tac gia Kayako Matsuyama 1 tir 0 dén 64 pg/ml.
4.1.2.3. Nong dp VEGF truéc va sau tiém theo tinh trang laser
véng mac

Nhu’ng nghlen ctru trén thé gidi da bao cao nong d6 VEGF noi
nhan giam xuong sau tiém thuoc khang VEGF n0i nhén cling nhu
sau laser quang dong Vong mac. Tiém Bevacizumab da cho thiy
giam nong do VEGF 10 rét ¢ ca hai nhom laser va khong laser sau
tiém 1 tuan. Két qua nay phu hop voi cac nghién ciru khac trén thé
gioi.
4.1.3. Nong @9 VEGF truéc va sau tiém & nhém bénh phu
hoang diém do PTP
4.1.3.1. Nong dp VEGF truéc va sau tiém theo mirc dp ting
huynh quang viing hoang diém

Két qua nghién ciru cta ching toi tuong tu ciia tic gia Futnasu
va ¢s (2009). O ca 2 nhom phi hoang diém tang huynh quang cao
va ting huynh quang thip, ndng d6 VEGF sau tiém giam so véi
truge ti€ém va sy khac biét nay co y nghia théng ké (p = 0,000).
4.1.3.2. Nong dp VEGF trudc va sau tiém theo phén logi hinh
thdi hoc phu hoang diém

Nhiing thay doi hinh thai hoc trén OCT rat hitu ich dé dé xac
dinh co ché sinh bénh hoc cua bénh. Nghlen ctru ching t6i cho
thay 6 cd 3 hinh thai phu hoang diém, nong do VEGF sau tiém
giam so voi trudce tiém va sy khac biét nay co y nghla thong keé (p
< 0,01). Két qua nay phu hop véi nhirng nghién ctru khac trén thé
gioi.



4.1.4. Nong dd VEGF tru6c va sau tiém ¢ nhém bégnh VMDTD
tang sinh
4.1.4.1. Nong dp VEGF trutc va sau tiém theo tinh trang xudt huyét
dich kinh

Nghlen ctu ching to1 cho thdy tiém Bevacizumab ndi nhan
lam g1am nong do VEGF ndi nhan dang ké chi 1 tuan sau tiém ¢
tat ca nhimng mét c6 hodc khong c6 xuat huyet dich kinh. Két qua
nay tuong ty v6i két qua nghlen ctru ctia nhiéu tac gla khac nhu
Qian va cs (2011), Sawada va cs (2007), Forooghian va cs (2010)
4.1.4.2. Nong dp VEGF trudc va sau tiém theo tinh trang bong vong mac
co kéo

Nghién clru cua Jiu-Ke Li (2015) ghi nhan VEGF giam ¢ tat ca
cac mat sau tiém Bevacizumab va khuyen cao s€ la loi ich néu
tiém Bevacizumab trong vong 5 ngay trudc md cat dich kinh va
néu tiém Bevacizumab dé 1au qua 2 tuan thi hién twong ting sinh
x0 tién trién manh do ting bFGF s€ gdy co kéo bong V6ng mac
nang hon. Nghlen cuu chung t6i Jtwong tu nhiéu nghlen ctru khac
trén thé gidi cho thiy két qua nong d6 VEGF g1am dang ké sau
tiém ndi nhan Bevacizumab ¢ cd 2 nhom c6 va khong c6 bong
vong mac co kéo. Do d6 trén thyuc té lam sang, doi voi nhitng
tru’(‘yng hop bénh VMDTD tang sinh c6 co kéo dich kinh de doa
vong mac hoang diém hodc bong vong mac co kéo thi chiing t6i
chi tiém Bevacizumab trong vong 1 tuéan trudc mb cat dich kinh
dé tranh blen chung tang sinh X0 co kéo co thé gay ton hai thém
cho hoang diém va vong mac.
4.1.4.3. Nong dp VEGF trwéc va sau tiém theo tinh trang ting
sinh xo

Tiém ndi nhan Bevacizumab trc ché VEGF gay thoai trién tan
mach va thiic day xo hoa nang hon, c6 thé dan dén bong vong mac
co kéo tang thém ¢ mot so méit bénh VMDTD ting sinh nang
Nghién ctru chung toi cho két qua phu hop voi nhu’ng nghién ctru
khéc trén thé gioi, nong d6 VEGF ndi nhan glam han sau tiém &
tat ca nhimg mét bénh VMDTD ting sinh c6 hay chua c6 ting
sinh x0.
4.1.4.4. Nong dp VEGF trudc va sau tiém theo finh trang ting sinh
vong mac )

Bevacizumab tiém ndi nhan lam giam tat cd nhitng VEGF tu
do va gy bat hoat tt ca hoat dong ciia VEGF. Nhiéu nghién ciru
d3 bao cao viéc tiém ndi nhan Bevacizumab da lam giam ndng do

VEGF ¢ tit c nhimg méit bénh VMDTD ting sinh du tién trién
hay khong tién trién. Nghién ciru chung t6i cho két qua tuong tu
nhimng nghién ctru khéc trén gidi, ndong 46 VEGF ¢ nhiing mit
bénh VMDTD ting sinh ¢ ca 2 nhom tién trién hay khong tién
trién déu giam dang ké sau tiém Bevacizumab.
4.2. MOI LIEN QUAN GIUA NONG PO VEGF VOI PAC
PIEM LAM SANG CUA BENH
4.2.1. Mbi lién quan giita ndng dd0 VEGF véi dic diém l1am
sang cia bénh VMDTD
4.2.1.1. Méi lién quan giita nong dp VEGF véi cic thong sé lim
sang

Nhu'ng nghién ctru mai trén thé g101 cho thay nong do VEGF
noi nhan khong c6 moi lién quan véi cac thong so tudi, duong
mau, HbA1C, thoi gian mic DTD, thi lyc. Nghlen ciru chung toi
cho két qua phu hop véi nhitng nghlen clru mé6i nay. Ddi véi viée
kiém soat chuyen héa, muc glucose mau hay HbA1C ngay tai thoi
diém nghién ctru khong phan anh hét dugc thye sy qua trinh kiém
soat du’ong mau cua bénh nhén trong subt qua trinh dién tién lau
dai gay ra bién chung bénh VMBPTD, do d6 c6 thé khong c6 mbi
tuong quan v6i nong do VEGF.
4.2.1.2. Méi lién quan giita nong d¢ VEGF véi mirc dp bénh
VMDTD

Nghién ctru nhan thiy nong do6 VEGF thuy dich cao hon dang
ké & nhém bénh VMDTD tang sinh so v6i nhom bénh VMDTD
khong tang sinh. Két qua nay rat _phu hop voi hau hét cac nghlen
ctru khac trén thé gidi cho rang ndng d6 yéu t6 VEGF noi nhan co
lién quan v6i d) nang cia bénh VMDTD.
4.2.1.3. Méi lién quan giiva néng d¢ VEGF vdi tinh trang laser vong
mac

Laser gay pha hay 16p photoreceptor 1a 16p tiéu thy nhiéu oxy
cua vong mac do d6 lam cai thién tinh trang thiéu oxy cua Vong
mac tir d6 giam tiét VEGF, nhu vay ndng d6 VEGF thap hon &
nhém da laser vong mac 1a hop 1y. Trong nghién clru ctia chiing
t61, 6 nhom bénh nhén da dugc lam laser quang dong vong mac trudc
d6 c6 ndéng dd VEGF ndi nhin giam thip hon & nhung bénh nhan
khong dugc laser quang dong vong mac. Két qua nghién ctru cia
chiing t6i twong ty nhu két qua nghién ctru ctia Praidou (2009) va cua
Watanabe (2005).



4.2.1.4. Moi lién quan giiva nong do VEGF véi tinh trang bong dich
kinh sau

Két qua nghlen ctru cho thay nong do VEGF gitra 4 nhém bénh
nay khong c6 sy khac biét co y nghla thong ké (p = 0,271). Vai tro
ctia bong dich kinh sau nhu 1a két néi dich kinh vong mac van con
chua ro rang. Nghlen cuu cua chung t6i cho két qua twong tu
nhiing nghién ctru cta Ishizaki va cs (2006), Praidou (2009).

4.2.2. Mbi lién quan giira nong dd VEGF véi dic diém 1am
sang ¢ nhom bénh phu hoang diém do PTD

4.2.2.1. Méi lién quan giita nong dé VEGF véi cic thong sé OCT va
CMHQ

Vé mbi tuong quan gilra nong dd VEGF véi d6 day vong mac
trung tam, thé tich hoang diém, thé giéi van con nhleu quan diém
chua théng nhét. Pa s bao cdo truée day cho rang nong do VEGF
ndi nhan ¢6 tuong quan véi do day vong mac trung tam, thé tich
hoang diém. Ngu()’c lai, nhung cong bb mai gan day lai cho thay
khong c6 moi tuong quan gitra nong do VEGF véi do day vong
mac trung tam, thé tich hoang diém nhung lai co mot tuong quan
gitra 1L6, IL8, IL10, PDGF,... v6i nhiing thong s6 nay. Quan
dlem méi trong co ché sinh benh hoc cta bénh phu hoang diém
can ké dén vai tro quan trong cua nhirng cytokln gy viém khac
va dua ra khuyén cio dleu tri triamcinolone ndi nhan cho mot sO
truong hop phu hoang dlem dai ding c6 co ché bénh sinh khong
dap ung diéu tri voi thude khang VEGF Ket qua nghién ctru cua
ching to1 twong ty nhitng bao cao moi gan day trén the gidi, xét
trén ca tuong quan don bién va mo hinh hoi qui tuyén tinh da
bién.

Tuong quan tuyen tinh don blen (bleu dd 1), mo hinh hoi qu1
tuyen tinh da bién déu cho thay moi tuorng quan chat ché gitra
nong do0 VEGF voi dién tich ving thleu mau. Nghién ctru chung
t61 cho két qua phu hop thong nhit voi tat ca nghién ctru khac trén
the gioi. Boi vi vong mac thiéu mau phong thich luong 16n VEGF,
nong do VEGF thuy dich c6 thé phan anh muc d¢ thi€u mau vong
mac. Do do nong d6 VEGF c6 thé xem nhu 1a ddu hiéu chi diém
cho tinh trang thiéu mau vong mac.

4.2.2.2. Méi lién quan gita_nong djp VEGF véi mirc dj ting
huynh quang vung hodng diém

Nghlen ctru cho thiy ndng do VEGF & nhom 18 mat phu hoang
diém €6 mirc do tang huynh quang cao la cao hon so v6i ¢ nhom
17 mat pht hoang dlem c6 muc do tang huynh quang thap Két
qua nay tuong tu voi hau hét cac nghlen ctru khac trén thé gidi.
Hién tuong tang huynh quang cao ving hoang diém phan anh sy
10 ri huynh quang do hang rao mau Vong mac bi pha vo. Sy tang
huynh quang thap c6 thé 1a bleu hién giai doan sém, do d6 gidi
thich c6 thé ndng d6 VEGF thap ¢ giai doan sém cua bénh 1a phu
hop.
4.2.2.3. Méi lién quan giita nong dp VEGF véi hinh théi phi hodng
diem

O ca 3 dang phu, nghién ctru ching t6i déu cho thiy ndng do
VEGF ting cao va khong c6 su khac biét co ¥ nghia thong ké giita
3 nhém bénh nay (p = 0, 696). Két qua nay phu hop véi nhiing
nghién ciru cuia cac tac gia khac trén thé giéi. Bio cao ctia Sonado
va cs (2014) va Kim va cs (2015) déu cho thiy VEGF khéng khac
nhau gitta 3 loai hinh thai hoc ctia pht hoang diém do dai thao
duodng, chi ¢ mot sb cytokine tién viém nhu IL6, IL8, PDGF... c6
lién quan véi hinh thai hoc cua phu hoang diém.

4.2.3. Mbi lién quan giita nong d0 VEGF véi dic diém lam
sang ¢ nhém bénh VMDTD tang sinh

4.2.3.1. Méi lién quan giiva nong dp VEGF véi cic théng so
CMHQ

Nghlen cuu chung t61 cho két qua c6 mbi tuong quan manh
gilta nong do yeu t6 VEGF voi voi dién tich vung thiéu mau va
dién tich Vung tan mach, tuong tu tat ca nhiing nghién ctru khac
trén thé gioi. Didu nay phu hop voi co ché sinh bénh hoc ciia
bénh. Kich thich chu yéu cho su phat trién cac tan mach la tir tinh
trang thiéu mau cuc bo vong mac thir phat sau tac ngh&n mach
mau. Viéc giam cungwcap oxy va dinh dudng dén vong mac khong
duoc tudi mau c6 thé gy gidi phong ciac phan tir van mach vao
trong ndi nhan, bao gom chu chot 1a VEGF.

Nghién ctru xay dung va phan tich mo6 hinh h01 qui tuyén tinh
da bién cho thay tuong quan chat ché va ca 2 bién doc lap la dién
tich vang vong mac thi€éu mau, dién tich Vung tan mach deu co
mirc d6 anh huong 1én dén 454 % két qua du doan ndng do



VEGE. Tir két qua mo hinh h01 qui da bién chung t6i xay dung
dugc phuong trinh hoi quy tuyén tinh da bién du doan nong do
VEGF nhu sau:
Nong dé VEGF (pg/ml) = 46,646 + 4,349 dién tich ving thiéu
mau + 36,902 dién tich vung tan mach.
4.2.3.2. Moi lién quan giita nong dp VEGF véi mirc dp xudt huyét
dich kinh

Hau hét nhiing nghién clru méi sau nay déu cho thay nong do
VEGF ndi nhan khéng c6 moi lién quan v6i mirc do xuat huyét
dich kinh 6 bénh VM DTD boi vi mic do Xudt huyet dich kinh
con phuy thudc vao thoi gian nén xuat huyét c6 thé tiéu glam di.
Nghién clru cua chung t61 cho két qua phu hop véi két qua cua
nhiing nghién ctru méi nay
4.2.3.3. Moi lién quan giita nong dp VEGF véi mirc dé ting sinh
xo

Mot s it nghién ctru trude day cho rang ndng d6 VEGF c6 mbi
lién quan v6i mirc d6 tang sinh xo. Tuy nhién nhung nghién ciru
méi sau nay déu cho thay nong do VEGF khong co lién quan v6i
muc do tang sinh xo va dua ra quan diém vé vai tro ciia mot so
yéu tb phat trién khac trong co ché gay tang sinh xo nhu yeu td
phat trién nguyén bao soi co ban bFGF, yeu t6 phat trlen mo lién
két CTGF... Nhirng quan diém mdéi cho rang su chuyen d01 mach-
xo dugc thuc hién qua trung gian cua su can bang glua yéu to sinh
mach VEGF va yéu t6 tién xo CTGF. Nghién ctru cta ching to1
cho két qua nong do VEGF khong ¢o lién quan véi muc do tang
sinh x0 la phu hop voi két qua cua nhitng nghién cru méi sau nay.
4.2.3.4. Moi lién quan giita nong dp VEGF véi tinh trang bong vong
mac co kéo

Nhimg nghién ctru theo quan diém mdi cho rang muc do ting
sinh xo mach khong c6 méi lién quan véi nong d6 VEGF nhung lai
c6 lién quan véi nhimng yéu to phat trién khac nhu CTGF, TGF P2,
bFGF. Khi ting sinh xo mach tién trién s& giy co kéo bong véng
mac ning hon. Két qua nghién ciru ciia chung toi cho thiy nong do
VEGF khong ¢6 lién quan véi tinh trang bong vong mac la phu hgp
voi két qua ciia nhitng nghién ctru khac trén thé gidi.
4.2.3.5. Méi lién quan giita nong dép VEGF véi tinh trang ting sinh
vong mac o

VEGF gay nhiing thay d6i cau trac mach mdu, kich thich tang
tinh thAm mach va tang sinh ndi mo, kich hoat men

metalloproteinnases phan giai m6 ngoai bao va nhiing khoang
tréng can thiét de phat trién nhitng mach méau. Nghién clru chung
t6i cho két qua nong do VEGF tang cao hon ¢ nhimng mit co tin
mach vong mac tlen trlen so v6i nhitng mét c6 tinh trang ting sinh
vong mac khong tién trién, trong tu bio céo cua cic tac gia khac
trén thé gioi.

KET LUAN

1. Nong d0 VEGF thiy dich trwéc va sau tiém ndi nhin
Bevacizumab

O 15 mat nhém ching 1a nhém mat mo duc thiy tinh thé, nong
do6 VEGF 1a 120,65 + 45,05 pg/ml. khac biét c6 ¥ nghia théng ké
s0 v6i ndng dd VEGF & 60 mit ctia nhom bénh 1a 428,70 + 337,74
pg/ml. O 60 mit cia nhom bénh, ndng do giam xudng sau tiém chi
con 1a 14,34 £ 17,18 pg/ml, khac biét c6 ¥ nghia thong ké & tat ca
cic mit phan loai theo phan d6 bénh VMDTD, theo tinh trang
laser vong mac trude do. O 35 mat cia nhom phu hoang dlem
nong do VEGF trudc tiém 1a 447,39 + 368,77 pg/ml, giam xudng
sau tiém chi con 1a 14,04 £ 17,82 pg/ml, khac biét c6 y nghia
thong ké. O 48 mit cia nhém VMDTD ting sinh, néng d6 VEGF
trude tiém 1a 474,23 + 361,32 pg/ml, giam xudng sau tiém chi con
14 16,96 £18,11 pg/ml, khac biét c6 ¥ nghia thong ké.
2. Méi lién quan giira ndng d9 VEGF thiy dich véi dic diém
1Am sang

- Khong c6 su twong quan giita nong do VEGF véi tudi,
duong mau, HbA1C, thoi gian mic DTD, thi luc, tinh trang bong
dich kinh sau.

- C6 mbi lién quan giita nong d6 VEGF véi mirc d6 bénh
VMDTD, tinh trang laser vong mac.

- O nhém bénh phi hoang diém: Khong co moi tuong quan
gilra nong do VEGF vo6i d§ day vong mac trung tdm, the tich
hoang diém, hinh thai phu hoang diém trén OCT. C6 mdi tuong
quan gitra nong d6 VEGF véi dién tich ving vong mac thiéu mau,
murc 36 ting huynh quang viing hoang diém.

- O nhém bénh VMBTD ting sinh: Khong c6 mbi lién quan



giita ndng d6 VEGF ndi nhan v6i mic do xuat huyét dich kinh,
muc d6 ting sinh xo, tinh trang bong véng mac co kéo. C6 mbi
twong quan giita ndng d6 VEGF véi dién tich vung thiéu mau va
dién tich vung tin mach, tinh trang ting sinh vong mac. Két qua
phuong trinh xdy dung duoc tir mé hinh hdi qui tuyén tinh da bién
du doan:

Néng dp VEGF (pg/ml) = 46,646 + 4,349 dién tich ving
thiéu mdu + 36,902 dién tich viing tin mach

HUONG NGHIEN CUU TIEP CUA DE TAI

1. Nghién ctru khao sat ca nhiing cytokine khdc nham lam
sang to vai trd quan trong va moéi lién quan gitra VEGF va nhimng
cytokine khac trong co ché sinh bénh hoc phirc tap va da yéu t6
v6i nhiéu vin dé con chua rd rang ciia bénh VMDTD.

2. Tiép tuc nghién ctru nhimg van dé khéc lién quan dén viéc
theo ddi bénh, hidu qua diéu tri va van dé dinh lidu thuc khang
VEGF ni nhan dya trén néng d06 VEGF noi nhan.

3. M6 rong nghién ctru vé néng d6 VEGF ¢ nhimg bénh Iy
vong mac khac nhu tic tinh mach vong mac, thoai héa hoang
diém, tAn mach hic mac, viém mang bd dao...
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INTRODUCTION

Diabetic retinopathy (DR) is a serious complication secondary to
diabetic mellitus and a leading cause of blindness. The pathogenesis of
DR is multifactorial, complex and still not entirely understood. The
molecular pathophysiology involves the interaction of several factors:
breakdown of the blood- retinal barriers, expression and release of
biochemical factors, tissue hypoxia, retinal circulatory changes, or
vitreous traction. There is strong evidence that VEGF plays a key role in
the blood-retinal barriers breakdown and retinal microvascular occlusion
leading to macular edema and retinal ischemia in DR. Intravitreal
Bevacizumab (Avastin, Genentech Inc.) is commonly used for the
effective treatment of DR. Studies have proposed that determining the
dose of intravitreal Bevacizumab rely on intraocular levels of VEGF
should be optimized. Recent studies have shown that intravitreal
Bevacizumab decrease the intraocular VEGF level, cause regression of
the retinal neovascular and reduce leakage. Studies reported that the
VEGEF level in the aqueous was correlated with the severity of DR. In
Vietnam, up to now, no report has been published on measurement of
intraocular VEGF levels in DR. That’s the reason why we conducted this
study to:

1. To compare the concentration of vascular endothelial growth
factor in the aqueous humor before and after intravitreal
invjection of Bevacizumab in eyes with diabetic retinopathy.

2. Analysize the correlation of the VEGF level in the aqueous with
the disease.



New contributions of the thesis as follows:

1. This is the first study in Viet Nam update the key role of VEGF in
the molecule pathogenesis which has become target for treatment of
diabetic retinopathy.

2. The thesis determined the concentration of VEGF in the aqueous
humor before and after intravitreal injection of Bevacizumab in
eyes with diabetic retinopathy and the correlation with the disease.

3. The thesis provided the base from which further studies will
continue to elucidate the pathogenesis remains unclear and find the
dose of intravitreal Bevacizumab rely on intraocular levels of
VEGEF.

The layout of thesis:

There are 113 pages, including: Introduction (2 pages); Chapter 1.
Overview (31 pages); Chapter 2. Methods and objects of the reseach (18
pages); Chapter 3. Results (30 pages); Chapter 4. Discussion (31 pages);
Conclusion (2 pages); Recommendations (1 page); Information on new
contributions of the thesis (1 page). Reference: 149 documents, including 7
Vietnamese documents and 142 English documents.

Chapter 1. OVERVIEW

1.1. Diabetic retinopathy

DR is a serious microvascular complication secondary to diabetic
mellitus and involves 30-50% diabetic patient. DR is one of the leading
cause of blindness globally. Typical clinical manifestations of DR
reflect damage to retinal blood vessels with sequelae that include of
breakdown of the blood- retinal barriers, retinal microvascular occlusion
leading to macular edema and retinal ischemia and neovascular in
proliferative DR. The pathophysiology underlying these changes is
multifactorial, complex and still not entirely understood. Besides

microvascular disease, there is evidence of inflamation and retinal
neurodegeneration in the development and progression of DR. Chronic
hyperglycemia induces inflamation and oxidative stress, both of which
promote many interconected biochemical processes that ultimately lead
to microvascular and neuronal dysfunction. The ischemic retina secretes
VEGF, an endothelial cell mitogen and an angiogenic inducer, into the
vitreous cavity. VEGF increase vascular permeability and cause the
formation of new vessels arising from the plane of the retina resulting in
DME and PDR. Studies have shown that VEGF plays a central role in
the pathophysiology of DR disease.

1.2. Vascular Endothelium Growth Factor

VEGEF is a critical component in the tissue growth and organ repair
processes of angiogenesis and vasculogenesis. While it plays a central
role in the development of pathologic microvascular complications, and
diabetic retinopathy in particular, VEGF is also a survival factor for
endothelial cells, increases microvascular permeability and is a potent
vasodilator.

The most important VEGF- mediated actions in the pathogenesis of
DR are the breakdown of the blood- retinal barriers (BRB) and
angiogenesis.
1.2.1. Breakdown of BRB - Diabetic macula edema (DME)

Vascular leakage as a consequence of the breakdown of the BRB, in
particular the inner BRB, contributes to the pathogenesis of DME.
Vascular permeability is mediated by increased VEGF, due to its ability
to induce vascular leakage. VEGF may induce permeability by transport
through cells by inducing fenestrae and vesicles by breakdown of the
junctional complex.

1.2.2. Angiogenesis- Proliferative Diabetic Retinopathy (PDR)

The mechanism by which VEGF induces neovascularization in PDR



are multifactorial. The increase of VEGF induced by hypoxia as well as
the enhancement of VEGF receptors, will be crucial in determining its
angiogenic effect. VEGF concentration has been found strikingly higher

in the vitreous fluid of PDR patients.
1.3. The research situation about intraocular VEGF concentration
1.3.1. Intraocular VEGF concentration in normal eyes

VEGEF is produced by several types of cells within the eye (retinal
pigment epithelial cells, glial cells, retinal capillary pericytes,
endothelial cells, Mullers cells and ganglion cells). Kim et al (1999)
reported that VEGF, VEGF-R1, and VEGF-R2 are each essential for
normal blood vessel development. Many studies have shown that VEGF
was detected in normal eyes. VEGF is an angiogenic factor. Because no
active neovascularization occurs in normal eyes, it is possible that the

VEGF observed in studies is not bioactive.

1.3.2. Intraocular VEGF concentration in DR and influence of
therapy with Bevacizumab

Intravitreally injected bevacizumab decrease the intraocular VEGF
level, cause regression of the retinal and iris neovascularization, and
reduce leakage. Funk et al (2010) reported that intravitreal injecton of
bevacizumab substantially decreased the VEGF concentration in the
aqueous humor in eyes with PDR by at least 20- fold. It was reported
that the VEGF level in the aqueous humor was substantially correlated
with the VEGF level in the vitreous. Takayuki Hattori et al (2010)
estimated the amount of bevacizumab that would be required to block
VEGF in the vitreous at a VEGF concentration of 10 000 pg/ml.
Assuming the volume of the vitreous to be 4 ml and the molecular
weight of VEGF to be 38 kDa, the calculated total amount of VEGF

present in the vitreous is 1.1 x 10'?mol. Because 1 molecule of
bevacizumab binds with 2 molecules of VEGF, the total amount of
bevacizumab (molecular weight, 150 kDa) required to block VEGF in

the vitreous would be 83 ng, which is a minute amount.
1.3.3. The correlation of the intraocular VEGF level with the disease

VEGEF is a critical stimulus for DME and PDR. Diabetic patients
with DME or PDR have elevated intraocular VEGF in the vitreous and
aqueous fluids that are correlated with the disease presence and severity.
VEGEF is soluble and can be measured in fluid compartments within the
eye as an indicator of increase retinal VEGF. Some studies have been
done that tested aqueous samples for VEGF levels as a mean to predict
risk of DME. Futnasu et al (2002) studied in 54 eyes with DME and
found that the aqueous levels of VEGF are significantly correlated with
the severity of macular edema as assessed using biomicroscopy and
fluorescein angiography. Kim et al (2015) reported that there were no
differences in aqueous levels of VEGF between groups according to
morphologic patterns based on OCT. Praidou (2009) reported that the
vitreous levels of VEGF are significantly correlated with the severity of
retinal ischemia, retinal neovascular, and the activity of PDR but not
correlated with the posterior vitreous detachment, vitreous haemorrhage,
retinal detachment.

Chapter 2: SUBJECTS AND METHODOLOGY
This prospective trial was performed at DaNang Eye Hospital from
January 2016 to May 2018.
2.1. Study subjects.
2.1.1. Inclusion criteria

-DR group: Diabetic patients with diabetic clinical significant

macular edema or proliferative diabetic retinopathy who were scheduled



for intravitreal invjection of 1.25mg Bevacizumab. Patients agreed to
participate to the study.

- Control group: Patients were scheduled to have cataract surgery,
did not have a history of diabetic mellitus and have no retinal vascular
diseases. Patients agreed to participate to the study.
2.1.2. Exclusion criteria

-Patients had ocular disease apart from DR and cataracts; iris
neovascular or neovascular glaucoma; previous ocular surgery or
intravitreal triamcinolone or anti VEGF injection or laser
photocoagulation within 3 months before entry into the study.

2.2. Research methodology

2.2.1. Study design

Prospective clinical observational study with control group.
2.2.2. Sample size
Formula:

312 + 322
n= Zz(u,u) . .
(& - 1)’

n: sample size; Z2qp). express to significance, if 0 = 0,05; 0= 0,1

Calculated sample size:
- DR group n = 41 eyes. The study took more, selected 60 eyes to
meet selection criteria for the study.
- Control group n = 9 eyes. The study took more, selected 15 eyes to
meet selection criteria for the study.

2.2.3. Research tools
2.2.4. Research procedure

2.2.4.1. Clinical procedures and investigations
- Information of patients.
- Endocrine examination and treatment.

- Ophthalmic examination.

- Taking fundus photographs with 7 standards fields of the ETDRS
classification.

- Undergoing OCT

- Undergoing fundus fluorescein angiography.

- Undergoing B scan.

2.2.4.2. Collection of aqueous humor

Before starting the intravitreal bevacizumab injection in the DR group
or cataract surgery in the control group, undiluted samples of aqueous
humor (0.1-0.2 ml) were aspirated by limbal paracentesis using a 30-
gauge needle attached to a tuberculine microsyringe. The samples were
placed immediately into sterile tubes and stored at -80°C in a deep
freezer until they were assayed.

The same procedure was performed 1 week later in the DR group.
2.2.4.3. Intravitreal injection of Bevacizumab

Under sterile conditions in the operating room, 1.25 mg (0.05 ml) of
bevacizumab (Avastin 100mg/4ml) was injected into the vitreous in the
superior temporal quadrant with a sharp 30-gauge needle that was
inserted into the eye at 3.5-4.0 mm from the limbus. The needle was
carefully removed, and a sterile cotton applicator was used to prevent
reflux. The postoperative medications included topical antibiotics four
times daily for at least 7 days.

2.24.4. Measurement of VEGF

The VEGF concentration in the aqueous humor was measured using
an enzym- linked immunosorbent assay for human VEGF (R&D System
Inc, Minneapolis, Minnesota).

2.2.5. Evaluation criterias

2.2.5.1. Evaluation of medical characteristics



- Patients’ age: divided into 3 groups of age.
- Gender.
- Type of diabetes.
- Duration of diabetes.
- Glycemia.
- HbAI1C level.
2.2.5.2. Evaluation of ophthalmic characteristics
- Visual acuity.
- History of laser photocoagulation.
- Posterior vitreous detachment.
- Severity of DR.
- Grade of macula edema.
- Classification of DME on fluorescein angiography.
- Classification of DME according to morphologic pattern on OCT.
- Vitreous haemorrhage.
- Tractional retinal detachment.
- Fibrosis.
- Activity of PDR.

2.2.5.3. Complication
- Ocular adverse events.
- Systemic adverse events.

2.6. Data analysis

All data were collected in a Microsoft Excel 2016 and analysed with
SPSS version 20.0. The results were expressed as the mean =+ standard error
value. The Wilcoxon, Mann-Whitney, Kruskal-Wallis tests were used to
analyze the different VEGF concentrations between groups. Spearman’s
rank order correlation coefficients were calculated. A (p<0.05) was
considered statistically significant.

2.6. Ethical consideration

Topic was approved by the council of science and ethics, as well as
through the university council and the science of medical ethics hospital,
all data were obtained as confidentially.

Chapter 3: RESULTS

A total of 75 eyes were included in our study: 60 eyes (38 patients) in
DR group and 15 eyes (15 patients) in control group.

3.1. Characteristics of the sample
3.1.1. Age and gender characteristics

The mean age of 38 patients in DR group was 53,97 + 7,87 years. The
mean age of 15 patients in control group was 57,40 + 9,49 years. There
were no significant differences between the diabetic and controls with
respect to sex and age.

3.1.2. Type of diabetes

13,16% of patients had diabetes type 1; 86,84% of patients had
diabetes type 2.

3.1.3. Duration of diabetes

The mean duration of diabetes was 11,97 £ 6,05 years. Mainly of
patients had duration of diabetes over 10 years.
3.14. Glycemia

The mean HbA1C was 7,91 + 2,03 %. Mainly of patients had HbAlc
rate > 7% (73,68%).

3.1.5. Vision acuity

76.67% of eyes had vision acuity lower than counting fingers from 3
meters.
3.1.6. Vitreous haemorrhage

In this research, there were 48 eyes of PDR classifying into 4 groups
of vitreous haemorrhage:

- Group 0: no vitreous haemorrhage (19 eyes)
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- Group 1: vitreous haemorrhage grade 1 (11 eyes)
- Group 2: vitreous haemorrhage grade 2 (7 eyes)
- Group 3: vitreous haemorrhage grade 3 (11 eyes)

3.1.7. Macula edema

In this research, there were 42 eyes (include of NPDR and PDR) had
no vitreous haemorrhage or vitreous haemorrhage grade 1 so we can view
clearly the fundus to evaluate the macula and retina. Bemong these eyes,
there were 35 eyes had CSME, 30 eyes had PDR.

3.2. VEGF concentration in aqueous humor before and after
intravitreal injection of bevacizumab
3.2.1. VEGF concentration in DR group and control group

VEGEF concentration in 60 eyes with DR was 428,70 + 337,74 pg/ml,
higher than in 15 eyes control with cataract was 120,65 + 45,05 pg/ml.
(p = 0,000). VEGF concentration in 60 eyes with DR dramatically
decrease to 14,34 + 17,18 pg/ml 1 week after injection of bevacizumab
(p = 0,000).
3.2.2. VEGF concentration in DR group
3.2.2.1. VEGF concentration in PDR and DME group

VEGF concentration in 35 eyes with DME before intravitreal
injection of bevacizumab was 447,39 + 368,77 pg/ml, dramatically
decrease to 14,04 + 17,82 pg/ml 1 week after injection (p = 0,000).
VEGEF concentration in 48 eyes with PDR before intravitreal injection of
bevacizumab was 474,23 + 361,32 pg/ml, dramatically decrease to 16,96
+18,11 pg/ml 1 week after injection (p = 0,000).
3.2.2.2. VEGF concentration according to severity of DR

VEGF concentration in 12 eyes with NPDR before intravitreal
injection of bevacizumab was 246,56 + 93,45 pg/ml, significantly
decrease to 3,93 + 5,87 pg/ml 1 week after injection (p = 0,002).
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VEGEF concentration in 48 eyes with PDR before intravitreal injection
of bevacizumab was 474,23 + 361,32 pg/ml, dramatically decrease to
16,96 18,11 pg/ml 1 week after injection (p = 0,000).

3.2.2.3. VEGF concentration according to status of retinal laser
photocoagulation

VEGF concentration in 15 eyes with retinal laser photocoagulation
before intravitreal injection of bevacizumab was 327,61 + 362,40 pg/ml,
significantly decrease to 16,55 + 14,59 pg/ml 1 week after injection (p =
0,001); VEGF concentration in 45 eyes without retinal laser
photocoagulation before intravitreal injection of bevacizumab was
462,39 + 326,37 pg/ml, significantly decrease to 13,62 = 18,05 pg/ml 1
week after injection (p = 0,000).

3.2.3. VEGF concentration in DME group

3.2.3.1. VEGF concentration according to classification of DME on
fluorescein angiography

VEGF concentration in 18 eyes with hyperfluorescent DME before
intravitreal injection of bevacizumab was 588,52 + 440,79 pg/ml,
significantly decrease to 21,29 + 21,15 pg/ml 1 week after injection; VEGF
concentration in 17 eyes with minimally fluorescent DME before
intravitreal injection of bevacizumab was 297,95 + 190,83 pg/ml,
significantly decrease to 6,35 + 8,83 pg/ml 1 week after injection (p =
0,000).
3.2.3.2. VEGF concentration according to morphologic pattern on OCT

VEGF concentration in 20 eyes with DRT before intravitreal injection
of bevacizumab was 452,66 + 363,21 pg/ml, significantly decrease to
12,80 + 19,02 pg/ml 1 week after injection (p = 0,000).

VEGEF concentration in 9 eyes with CME before intravitreal injection
of bevacizumab was 389,68 + 301,79 pg/ml, significantly decrease to
18,53 + 17,33 pg/ml 1 week after injection (p = 0,008).
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VEGEF concentration in 6 eyes with SRD before intravitreal injection
of bevacizumab was 516,38 + 515,69 pg/ml, significantly decrease to
11,42 + 15,93 pg/ml 1 week after injection (p = 0,028).

3.2.4. VEGF concentration in PDR group

3.24.1. VEGF concentration according to status of vitreous
haemorrhage

VEGEF concentration in 19 eyes without vitreous haemorrhage before
intravitreal injection of bevacizumab was 411,62 + 235,98 pg/ml,
significantly decrease to 15,53 + 16,52 pg/ml 1 week after injection;
VEGF concentration in 29 eyes with vitreous haemorrhage before
intravitreal injection of bevacizumab was 515,26 + 423,01 pg/ml,
significantly decrease to 17,89 + 19,3 pg/ml after injection (p = 0,000).

3.24.2. VEGF concentration according to status of tractional retinal
detachment (TRD )

VEGF concentration in 40 eyes without TRD before intravitreal
injection of bevacizumab was 497,38 + 365,63 pg/ml, significantly
decrease to 18,60 + 18,82 pg/ml 1 week after injection (p=0,000); VEGF
concentration in 8 eyes with TRD before intravitreal injection of
bevacizumab was 358,52 + 336,74 pg/ml, significantly decrease to 8,76
+ 11,61 pg/ml after injection (p = 0,012).
3.2.4.3. VEGF concentration according to status of fibrosis

VEGEF concentration in 14 eyes without fibrosis before intravitreal
injection of bevacizumab was 330,23 + 185,92 pg/ml, significantly
decrease to 13,64 + 12,07 pg/ml 1 week after injection (p=0,001).

VEGEF concentration in 23 eyes with fibrosis before intravitreal injection
of bevacizumab was 581,46 + 434,63 pg/ml, significantly decrease to 19,60 +
22,41 pg/ml after injection (p = 0,000).

3.2.4.3. VEGF concentration according to activity of PDR
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VEGF concentration in 31 eyes with active PDR before intravitreal
injection of bevacizumab was 535,72 + 392,03 pg/ml, significantly decrease
to 18,66 + 19,30 pg/ml after injection (p = 0,000).

VEGF concentration in 6 eyes with inactive PDR before intravitreal
injection of bevacizumab was 273,44 + 258,99 pg/ml, significantly decrease to
11,55 £20,84 pg/ml after injection (p = 0,028).
3.3.The relationship between VEGF and disease characteristics
3.3.1. The relationship between VEGF and DR
3.3.1.1. The relationship between VEGF and clinical parameters

There was no correlation between VEGF concentration in the

aqueous humor with the age, diabetic duration, glycemia, HbA1C, vision
loss time, best corrected visual acuity (p > 0,05).

3.3.1.2. The relationship between VEGF and severity of DR
VEGF concentration in the aqueous humor was signillcantly higher in

patients with proliferative diabetic retinopathy than in nonproliferative
diabetic retinopathy (r = 0,284; p = 0,029).

3.3.1.3. The relationship between VEGF and status of retinal laser
photocoagulation

VEGF concentration in the aqueous humor was signillcantly higher in
patients without retinal laser photocoagulation before than in patients
with retinal laser photocoagulation before (r = -0,294; p = 0,024).

3.3.1.4.The relationship between VEGF and status of PVD

There were no differences in aqueous concentration levels of VEGF
between groups classified according to the status of posterior vitreous
detachment (r = -0.161; p = 0,271).

3.3.2. The relationship between VEGF and DME
3.3.2.1. The relationship between VEGF and OCT and FFA parameters
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There was no correlation between VEGF concentration in the
aqueous humor with the central retinal thickening, cube volume (p =
0,954, r = 0,010). There was high correlation between VEGF
concentration in the aqueous humor with the area of retinal ischaemia
(p=0,001,r =0,522).
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Figure 1. The correlation between VEGF and the area of retinal
ischaemia in DME group

3.3.2.2. The relationship between VEGF and status of fluorescent DME

VEGF concentration in the aqueous humor was signillcantly higher in
patients with hyperfluorescent DME than in minimally fluorescent DME
(r=0,436; p=0,011).
3.3.2.2. The relationship between VEGF and status of morphologic
pattern on OCT

There were no differences in aqueous concentration levels of VEGF
between 3 groups DRT, CME, SRD classified according to the status of
morphologic pattern on OCT (r = 0.012; p = 0,879).
3.3.3 The relationship between VEGF and DR
3.3.3.1. The relationship between VEGF and FFA parameters
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Figure 2. The correlation between VEGF and the area of retinal
neovascular in PDR group

Tablet 1. The multivariate linear regression models for the correlation
between VEGF and FFA parameters in PDR group

VEGF concentration(n = 30)
FFA parameters
B (SE) Beta VIF P
C 46,646
(134,072)
Retinal ischaemia area 4,349 0,304 1,005 0,042
(2,040) ’ ’ ’
. 36,902
Retinal neovascular area 9.072) 0,580 1,005 0,000
R? 0,454
P (Anova) 0,000

There was high correlation between VEGF concentration in the
aqueous humor with the area of retinal ischaemia and retinal neovascular
(p = 0,000, VIF = 1,005, R? = 0,454). Using logistic regression models, it
was determined that the estimated VEGF concentration of patient with
PDR could be calculated as follows:

VEGF concentration (pgiml) = 46,646 + 4,349 Retinal ischaemia
area + 36,902 Retinal neovascular area.
3.3.3.2. The relationship between VEGF and status of vitreous
haemorrhage
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There were no differences in aqueous concentration levels of VEGF
between 4 groups classified according to the status of vitreous
haemorrhage (r = -0,039; p = 0,406).
3.3.3.3. The relationship between VEGF and status of fibrosis

There were no differences in aqueous concentration levels of VEGF
between 4 groups classified according to the status of fibrosis (r= 0,136;
p =0,166).

3.3.34. The relationship between VEGF and status of tractional retinal
detachment

There were no differences in aqueous concentration levels of VEGF
between 4 groups classified according to the status of tractional retinal
detachment (r=-0,218; p=0,135).
3.3.3.5. The relationship between VEGF and status of activity of PDR

VEGF concentration in the aqueous humor was signillcantly higher in
patients with activitive PDR than inactivitive PDR (r= 0.371; p = 0,026).

3.4. Complication
3.4.1. Ocular adverse events

After injection of bevacizumab, no serious ocular complications
developed, such as uveitis, endophthalmitis...There were 24 eyes ( 40%)
had ocular pain, 14 eyes ( 23,3%) had ocular hyperemia, 10 eyes (
16,7%) had subconjunctival haemorrhage. These symptoms were mild.
3.4.2. Systemic adverse event

During the follow- up period, none of the patients developed any
serious systemic adverse event. There were 2 cases (5.3%) had
hypertension which be well controlled.

Chapter 4: DISCUSSION

4.1. VEGF concentration in aqueous humor before and after
intravitreal injection of bevacizumab
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4.1.1. VEGF concentration in DR group and control group

The mean VEGF concentration in the aqueous humor in eyes with
DR in our study was similar to that found by other authors who reported
that intravitreal injection of bevacizumab dramatically decrease the
VEGEF concentration in the aqueous humor in eyes with PDR and DME
by at least 10 folds . Our results showed that the VEGF concentration in
the aqueous humor was also higher than in control eyes.

4.1.2. VEGF concentration in DR group
4.1.2.1. VEGF concentration in PDR and DMFE group

There were no differences in aqueous concentration levels of VEGF
among the subgroups with PDR and DME, was similar to that found by
Sawada (2007). There may be no differences among the types of severe
DR such as PDR and DME.
4.1.2.2. VEGF concentration according to severity of DR

The mean VEGF concentration in the aqueous humor in eyes
according to severity of DR before and after intravitreal injection of
bevacizumab was similar to that found by Futnasu (2002), Sawada
(2007) and Kayako Matsuyama (2009).
4.1.2.3. VEGF concentration according to status of retinal laser
photocoagulation

As expected, intravitreal injection of bevacizumab substantially
decrease the VEGF concentration in the aqueous humor in eyes with or
without retinal laser photocoagulation before. It was similar to other
studies in the world.

4.1.3. VEGF concentration in DME group

4.13.1. VEGF concentration according to classification of DME on
fluorescein angiography
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In DME, breakdown of the BRB is followed by leakage of fluid from
the damaged retinal capillaries, and leakage of fluorescein associated
with BRB breakdown leads to hyperfluorescence on FA. The mean
VEGF concentration in the aqueous humor in eyes with hyperfluorescent
and minimal fluorescent DME before and after intravitreal injection of
bevacizumab was similar to that found by Futnasu (2009).
4.1.3.2. VEGF concentration according to morphologic pattern on OCT

Intravitreal injection of bevacizumab substantially decrease the
VEGF concentration in the aqueous humor in eyes according to
morphologic pattern on OCT. It was similar to other studies in the world.
Many studies including this study showed that antiVEGF treatment was
successful in reducing intraocular VEGF and the degree of DME.

4.1.4. VEGF concentration in PDR group

4.14.1. VEGF concentration according to status of vitreous
haemorrhage

Intravitreal injection of bevacizumab substantially decrease the
VEGF concentration in the aqueous humor in eyes with or without
vitreous haemorrhage. It was similar to that found by Qian (2011),
Sawada (2007), Forooghian (2010).

4.14.2. VEGF concentration according to status of tractional retinal
detachment (TRD)

Angiogenic phase switch to fibrotic phase causing fibrovascular
contracton leading to TRD in PDR. The mean VEGF concentration in
the aqueous humor in eyes with or without TRD before and after
intravitreal injection of bevacizumab was similar to that found by Jiu-Ke

Li (2015).

4.1.4.3. VEGF concentration according to status of fibrosis
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Intravitreal injection of bevacizumab substantially decrease the
VEGF concentration in the aqueous humor in eyes with or without
fibrosis. It was similar to other studies in the world.
4.1.4.3. VEGF concentration according to activity of PDR

VEGEF is the most potent angiogenic factor in PDR. The mean VEGF
concentration in the aqueous humor in eyes with active or quiescent PDR
before and after intravitreal injection of bevacizumab was similar to that
found by other studies in the world.

4.2. The relationship between VEGF and disease characteristics

4.2.1. The relationship between VEGF and DR
4.2.1.1. The relationship between VEGF and clinical parameters

There was no correlation between VEGF concentration in the aqueous
humor with the age, diabetic duration, hyperglycemia, HbA1C, vision loss
time, BCVA. HbAI1C levels at the time of operation may not necessarily

reflect their long-term glycemic control.

4.2.1.2.The relationship between VEGF and severity of DR

In agreement to previous reports, VEGF concentration in the aqueous
humor was signillcantly higher in patients with PDR than in NPDR.
4.2.1.3. The relationship between VEGF and status of retinal laser
photocoagulation

Intraocular VEGF concentration has previously been shown to be
reduced after laser photocoagulation. The mean VEGF concentration in

the aqueous humor higher in eyes without retinal laser photocoagulation
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than in eyes with retinal laser photocoagulation, was similar to that
found by Praidou (2009) and Watanabe (2005).

4.2.1.4.The relationship between VEGF and status of PVD
The role of PVD in DR pathogenesis still unclearly understood. There

was no differences between VEGF concentration in the aqueous humor
and status of PVD in agreement to Ishizaki (2006), Praidou (2009)’s
reports.

4.2.2. The relationship between VEGF and DME

4.2.2.1. The relationship between VEGF and OCT and FFA parameters

The correlation between VEGF and CRT and CV on OCT remains
unclearly. Previous studies found that not only VEGF but also
proinflamatory cytokines may play an important role in breakdown of
the BRB and development of DME. In our study, no correlation noted
between VEGF and CRT and CV agreed with new previous studies.

There were strong correlation between VEGF and retinal ischaemia
area. Because ischemic retina release high levels of VEGF, the aqueous

VEGEF levels also may represent the severity of retinal ischemia

4222. The relationship between VEGF and status of macula

fluorescent

VEGF concentration in the aqueous humor was signillcantly higher in
patients with hyperfluorescent DME than in minimally fluorescent
DME. It was similar to that found by previous studies. It is likely

minimally fluorescent DME represents an earlier phase of disease.

4.2.2.3. The relationship between VEGF and status of morphologic
pattern on OCT

There were no differences in aqueous concentration levels of VEGF
between 3 groups DRT, CME, SRD, was similar to that found by Sonado
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(2014) and Kim (2015). VEGF is one of the key factors for the DME.
However, VEGF is not the only factor. There have been many reports
descibing an increase of other proinflamatory cytokines such as IL-6, IL-

8,...in the intraocular fluid of eyes with DME.
4.2.3 The relationship between VEGF and PDR
4.2.3.1.The relationship between VEGF and FFA parameters

There was high correlation between VEGF concentration in the
aqueous humor with the area of retinal ischaemia and retinal
neovascular. VEGF is reported to be the most potent angiogenic factor in
retinal ischemic progressing to retinal neovascularization. Multivariate
logistic regression models showed the equation to estimate the VEGF
concentration of patient with PDR: VEGF concentration (pg/ml) =
46,646 + 4,349 Retinal ischaemia area + 36,902 Retinal neovascular

area.

4.232. The relationship between VEGF and status of vitreous

haemorrhage

There were no differences in aqueous concentration levels of VEGF
between 4 groups classified according to the status of vitreous

haemorrhage, was similar to that found by recent sttudies.
4.3.3.3. The relationship between VEGF and status of fibrosis

The causal factors of fibrosis and scarring and the regulation of the
transit from angiogenesis to the fibrotic phase of PDR remain largely
unknown. In our study there were no differences in aqueous
concentration levels of VEGF between 4 groups classified according to

the status of fibrosis was similar to that found by recent studies.

4.3.3.4. The relationship between VEGF and status of tractional retinal

detachment
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PDR progresses to a fibrotic phase with fibrovascular contraction
causing retinal detachment. In our study, there were no differences in
aqueous concentration levels of VEGF between 4 groups classified
according to the status of tractional retinal detachment. It was similar to
that found by other recent studies. Several growth factors have been
shown to play a role in PDR such as CTGF, bFGF,..

4.3.34.The relationship between VEGF and status of activity of PDR

It was previously reported that the vitreous level of VEGF was higher
in active PDR than in quiescent PDR and that VEGF plays a major role
in mediating intraocular neovascularization. In our study VEGF
concentration in the aqueous humor was signillcantly higher in patients
with activitive PDR than quiescent PDR was similar to that found by
other authors. These findings suggest that the levels of VEGF in aqueous
humor may reflect those in vitreous fluid and may be useful to predict
the activity of PDR.

CONCLUSIONS

1. VEGF concentration in aqueous humor before and after
intravitreal injection of bevacizumab

VEGF concentration in 60 eyes with DR was 428,70 + 337,74 pg/ml,
higher than in 15 eyes control with cataract was 120,65 + 45,05 pg/ml.
VEGF concentration in 60 eyes with DR dramatically decrease to 14,34 +
17,18 pg/ml 1 week after injection of bevacizumab in all eyes according to
severity of DR, status of retinal laser photocoagulation. VEGF
concentration in 35 eyes with DME before intravitreal injection of
bevacizumab was 447,39 + 368,77 pg/ml, dramatically decrease to 14,04 £
17,82 pg/ml 1 week after injection. VEGF concentration in 48 eyes with
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PDR before intravitreal injection of bevacizumab was 474,23 + 361,32
pg/ml, decrease to 16,96 + 18,11 pg/ml 1 week after injection.

2. The relationship between VEGF and disease characteristics

- There was no correlation between VEGF concentration in the
aqueous humor with the age, diabetic duration, glycemia, HbA1C, vision
loss time, best corrected visual acuity, central retinal thickening, cube
volume, status of morphologic pattern on OCT, vitreous haemorrhage,
fibrosis, tractinal retinal detachment.

- VEGF concentration in the aqueous humor was signillcantly higher
in eyes with PDR; without retinal laser photocoagulation before; with
hyperlluorescent DME, with activitive PDR.

- There was high correlation between VEGF concentration in the
aqueous humor with the area of retinal ischaemia and retinal
neovascular. Multivariate logistic regression models showed the equation
to estimate the VEGF concentration of eyes with PDR:

VEGF concentration (pgiml) = 46,646 + 4,349 Retinal ischaemia
area + 36,902 Retinal neovascular area.

FURTHER RESEARCH DIRECTIONS

1. Continue to study the role of other cytokines in the molecule
pathogenesis of diabetic retinopathy.

2. Continue to study how to determine the dose of intravitreal
Bevacizumab rely on intraocular levels of VEGF.

3. Study the concentration of intraocular VEGF in other retinal vessels
diseases.



