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PAT VAN PE

Tan suat viém gan man trén thé giéi ngiy cang tiang khong chi
& Chau Au ma ca & Chau A do tan suat bénh gan nhiém m& khong do
ruou (NAFLD) ngay cang gia ting. Xo hoa gan 1a hau qua cua ton
thuong gan man tinh, biéu hién boi su tich tu co chat gian bao do su
mét cAn bang giita san xuét, ling dong va pha huy. Xo hoa gan s& dién
tién dén xo gan va ung thu gan. Panh gia mic d6 xo hoéa gan rit can
thiét trong chi dinh diéu trj, theo ddi va tién lugng viém gan man, gop
phan quan trong nham giam ty 1¢ tién trién dén xo gan va ung thu gan.

Sinh thiét gan van duoc xem 1a tiéu chun vang dé danh gia xo
hoa gan, tuy nhién, sinh thiét gan 1a phuong phap xam nhép, c6 thé c6
bién ching va mot sé han ché. Do d6, cac phuong phap danh gia xo
hoa gan khong xam nhép trén thé gidi ngay cang phat trién nhiam han
ché sinh thiét gan. Cac phuong phap niy bao gom cac chi diém sinh
hoc va cac phuong phap chin doan hinh anh. Trong céc chi diém sinh
hoc, chi s6 ty s6 AST trén tiéu cau (The Aspartate aminotransferase to
Platelet Ratio Index: APRI) 1a chi diém don gian, c6 sin, gia thanh
thip nhung chinh x4c.Trong cic phuong phap do do dan hdi, ky thuét
ARFI (Acoustic Radiation Force Impulse Imaging) 1a mot ky thuat
mdi, danh gia d6 cing gan mot cach nhanh chong va c6 gia tri tuong
duong voi k¥ thudt do d6 dan hdi thoang qua (transient elastography:
TE). APRI, k¥ thuat do d6 dan hdi thoang qua va ky thuat ARFI co 18
la nhiing phuong phép khong xam nhap, nhanh chong, don gian, gitip
danh gia xo hoa gan phu hop voi nudce ta hién nay.

Céc nghién ctru vé k¥ thuat ARFI va APRI trén thé gioi kha
nhiéu, tuy nhién chua c6 nghién ctru nao phdi hgp 2 phurong phap nay
trong danh gia xo hoéa gan. Tai Viét Nam, c6 vai nghién ctru vé 2
phuong phép nay c6 ddi chiéu véi sinh thiét gan voi ¢d mau kha nho,
nhung chwa c6 mot nghién ciru ndo vé phdi hop 2 phuong phap nay,
vi vdy ching t6i tuén hanh nghién ctru dé tai “Nghién ciru gia tri chan
doan xo hoa gan bang phdi hop ky thuat ARFI véi APRI ¢ cic bénh
nhan viém gan man”, véi 2 muc tiéu sau:

1. Khao sat van toc song bién dang do bang ky thuat ARFI va APRI
& bénh nhan viém gan man va méi tuong quan voi giai doan xo
hoa gan theo phan loai giai phiu bénh Metavir.



2. Xac dinh gi4 tri ngudng, do nhay, do dac hiéu, gid tri du doan
duong, gia tri du doan am va d¢ chinh xac cua APRI, k¥ thuit
ARFI va sy phdi hop 2 phuong phap nay trong chian doan xo hoa
gan & cac bénh nhan viém gan man.

- Y nghia khoa hgc va thue tién ciia nghién ciru
+Y nghia khoa hoc

Nghién ctou nay giap xac dinh gia tri ngudong, d6 nhay, do
chuyén, gia tri dy doan duong (PPV), gia tri du doan am (NPV) va do
chinh x4c ciia ky thuat ARFI, APRI va sy phdi hop cua 2 phuong
phap nay trong chin doan cac mirc do xo hod gan & cic bénh nhin
viém gan man.

Nghién ctru con lam rd mdi tuong quan giira vén toc song bién
dang do bang k¥ thuat ARFI va APRI véi giai doan xo hoa gan &
bénh nhan viém gan man va budc dau cung cdp gia tri ngudng cua
van tdc song bién dang cho céc giai doan xo hod gan cua ngudi Viét
Nam c6 ddi chiéu véi giai phau bénh.

+Y nghia thye tién

Két hop ARFI voi APRI gitip xac dinh xac dinh bénh nhén c6
hay khong c6 xo hoa déng ké hay ning tot hon trong thuc hanh 1am
sang.

+ Pong gép mdéi ciia nghién ciru

Pay 14 luan 4n dau tién trén thé gioi ciing nhu & Viét Nam
nghién ctru vé sy phdi hop k¥ thuat ARFI va APRI trong chan doan
muc d6 xo hoa gan & bénh nhéan viém gan man.

Luén an cho ching ta tam nhin toan dién v& vai tro cta ky thuat
ARFI, APRI va sy phdi hop ciia chiing dé danh gia xo hodgan ¢ bénh
nhan viém gan man.

- Céhu tric luin 4n

Luan an gdm 111 trang: 4 trang dat van dé, 34 trang tong quan
tai liéu, 23 trang dbi trong va phuong phap nghién ctru, 23 trang két
qua, 34 trang ban ludn, 2 trang két ludn va 1 trang kién nghi.



Chuwong 1. TONG QUAN TAI LIEU

Viém gan man dang la van d& stic khoé chinh tai nhidu qudc
gia vi tan sudt ngdy cang ting va nguy co dién tién dén xo gan va ung
thu gan néu khong diéu tri. Nguyén nhan thuong gip nhét cta viém
gan man la virus viém gan B (HBV), viém gan C (HCV), bénh gan
rugu va viém gan nhiém m& khong do rwou (non alcoholic
steatohepatitis: NASH)

1.1. XO HOA GAN

Xo hoa 1a hau qua ciia ton thuong man tinh & gan. Xo hod gan tién
trién 1 dic tinh clia viém gan man, dan dén xo gan va céc bién chimg.
Vi vay, danh gia xo hoa rat quan trong trong diéu tri bénh nhan viém
gan man. Giai doan xo hoa gan khong nhiing c6 y nghia tién luong,
gitip xac dinh thoi diém t6i wu dé diéu tri, sang loc va tam soat cac
bién chimg (ung thu gan, dan tinh mach thuc quan) & bénh nhan xo
hoa niang va xo gan, ma con gitp du doan va theo ddi dap tng diéu
tri. C6 nhiéu hé thong phan loai giai phau bénh (GPB) dugc sir dung
nhu Metavir, Knodell 1V, Ishak, Scheuer... Thang diém Metavir duogc
sir dung nhidu nhét gdm 5 giai doan XHG: F0 (khong xo hod), F1 (xo
hoa khoang ctra khong tao vach), F2 (xo hoa khoang ctra voi vai
vach), F3 (xo hoa khoang cira voi nhidu vach nhung khong xo gan),
F4 (xo gan).... Dua vao cac giai doan, XHG duogc chia lam 3 mirc d6
1a xo héa nhe (FO, F1); xo hoa dang ké (> F2); xo héa ning (> F3) va
x0 gan (XG) (F4).
1.2. CAC PHUONG PHAP DANH GIA XO HOA GAN SU
DUNG TRONG NGHIEN CUU
1.21. APRI

Cong thire tinh chi sé APRI nhu sau:

[( AST /ULN AST ) x 100] / tiéu cau (109/ L)

ULN (upper limit of normal): gidi han binh thuong trén

Nghién ctru phan tich tdng hop (2011) cho thdy APRI c6 do chinh
xac vira phai. Mic du, APRI c¢6 do chinh xic thiap hon so véi
Fibrotest, Fibrometer, Fibroscore déi v6i xo hoa dang ké va XG,
nhung APRI 13 mdt cong cu phd bién, va hitu ich & cic nudc co han
ché vé cham soc strc khoé. Hién chua c6 nghién ctru ndo trong nudc



vé gia tri ciia chi s& APRI ¢ ddi chiéu voi sinh thiét gan dugc xem la
tiéu chudn vang trong danh gia xo hod gan (XHG).
1.2.2. Ky thuat ARFI

ARFI 14 ky thuét siéu am dan hdi méi, dugc tich hop vao may siéu
am (SA) dong Acuson S2000TM va c¢6 mat dau tién vao 2008. Tai
Viét Nam, k¥ thudt nay c6 tai bénh vién (BV) Nhat Tan vao 2010,
Trung tim Y khoa Medic & TP. HCM, va ¢ Hué vao 2011 va BV Dai
hoc Y Dugc TP. HCM vao 2012,
1.2.2.1. Nguyén ly hoat dong

Pugc tich hop vao hé théng SA, ARFI dugc thue hién cung lac voi
SA thudng quy. Vung khao sat dugc chon bang hinh anh SA B mode.
K¥ thuat ARFI hoat dong theo nguyén 1y ghi hinh bang xung luc xa
am, kich thich co hoc mé bang xung day trong thoi gian ngin khoang
0,3 gidy trong ving khao sat (region of interest: ROI) v&i mot tan sb
truyén 2,67 MHz. Khi xung qua ROl giy ra su dich chuyén mo, mo
doi chd va trg lai vi tri cii nén song bién dang thang goc xung day. Su
dich chuyén ciia mé dugc do bang chim siéu am (SA) quy udc theo
doi. SWV cang nhanh thi m6 khao sat cang cting.
1.2.2.2. Gia tri trong danh gia XHG

Nghién ciru phéan tich tong hop cua Nierhoff J (2013) cho thiy
AUROC 1a 0,84 dbi voi > F2; 0,89 cho > F3 va XG 1a 0,91. Nghién
ctru phan tich tong hop cua Bota (2013) cho két qua: do nhay, do dic
hiéu va AUROC cua k¥ thuat ARFI va TE ddi voi > F2 va XG tuong
tu nhau. Trong nuéc chi ¢6 nghién ctiru cia Nguyén Phudc Bao Quan
(2012) trén 241 ngudi khée manh va 160 bénh nhéan bi bénh gan man,
trong d6 chi sinh thiét gan 23 BN. Két qua cho thdy SWV ting &
nhoém bénh gan man va c6 tuong quan gitta SWV va giai doan XHG
véi R?=0,5.
1.2.2.3. Uu diém va han ché
Uu diém
- ARFI 1a mot phuong phap danh gia XHG dé dang, don gian,

khong dau, két qua cé sau vai phiit.

- Thuyc hién dugc trén BN ¢6 bang bung, khoang gian suon hep va
BMI cao ma ky thuiat do d6 dan hoi thoang (Transient
Elastography: TE) qua khong thuc hién duoc.

- Vung khao sat co thé théy duogc do d6 tranh duoc cac mach mau



va chon duoc do sau dé do.

- Phin mém ARFI dugc cai dit vao may SA thong thuong, do d6
vura khdo sat hinh 4nh ctia gan vira danh gia do ciing cua gan cung
lac.

Han ché

- Vung khédo sat nhé (0,5cm x lem), da dugce xac dinh trudc nén
khong thé thay d6i kich thudc ving khao sat;

- K§¥ thuét chua dugc danh gia rong rai nhu TE (FibroScan).

1.2.2.  Phdi hop cac phuong phap

Phéi hop chi s& APRI véi ky thuat TE trong nghién ciu cia

Huwart L va cs (2008) ¢4 d6 chinh xac cao hon so voi TE va chi sb

APRI. AUROC cua chi s6 APRI, ky thuat TE va phéi hop 2 phuong

phap lan lugt 1a 0,709, 0,837, 0,834 d6i v6i >F2, lan luot 1a 0,816,

0,906, 0,944 d6i véi >F3 va 0,820, 0,930, 0,944 v6i F4. Nghién ciru

ctia Crisan D (2012) cho thiy phbi hop APRI hay FIB-4 v6i TE ting

d6 dic hiéu 1én 100% va PPV 1én 100% dbi véi > F2. Theo nghién
ctru ctia Sporea I (2011), phdi hop TE véi ARFI lam ting d6 dic hidu
v6i PPV 1a 96,8% va NPV 1a 94,4% ddi voi > F2.

Hién chung t6i chua tim thdy c6 nghién ctru nao trén thé giéi phbi
hop ky thuat ARFI véi chi s6 APRI trong dénh gia XHG.



Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CcUU

Dbi twong nghién ctru 12 cic bénh nhan tir 18 tudi trd 1én bi viém
gan man do HBV, HCV, rugu va viém gan nhiém m& khéng do ruou
(NASH) dén kham tai BV Nhan Dan 115 TP.HCM

Thoi gian 1dy mau: tir 1/12/2012 dén 15/1/2015.
2.1.1. Tiéu chuén chon bénh

BN duoc chan doan VGM dya vao GPB do cac nguyén nhan sau:

HBV, HCV, rugu va NASH.

- Chéan doan viém gan man: tham nhiém té bao viém man nhu bach
cdu don nhan véi chu yéu 1a lympho bao & khoang cira trén két
qua GPB.

- Chén doan nguyén nhan

+ NASH khi thoéa cac tiéu chuan: (1) GPB: nhiém m& (> 5%),
tham nhiém té bao viém, té bao gan thoai héa nudc (ballooning), c6
hay khong c6 XHG, (2) Ubng ruou hay udng < 20g/ngay, (3) Loai trir
gan nhiém m& do nguyén nhan khac;

+ Ruou: théa cic tiéu chuan sau: (1) Ubng rwou nhidu:
>30g/ngay, (2) GGT va AST tang voi GGT > AST > ALT, (3) GPB:
nhiém md, té bao gan thoai hoa nudc, tham nhiém té bao viém, c6 hay
khong c6 XHG.

+ HBV: HBsAg (+) >6 thang va HBV DNA >2.000 1U/ml.

+ HCV: anti HCV (+) va HCV RNA (+).

2.1.2. Tiéu chuén loai trir

- BN khong dong y tham gia nghién ctru;

- Dot cap ciia VGM: khi ALT tang trén 10 lan gi¢i han binh
thuong trén (upper limit of normal: ULN);

- Co6 nguyén nhan khac gay VGM,;

- C6 bénh 1y giy giam tiéu cau ngoai gan, sung huyét gan do
bénh tim hay phéi;

- Mau sinh thiét khong dat chuan: < 6 khoang cira va chiéu
dai <10 mm;

- Do ARFI khong gia tri: ty 1¢ thanh cong < 60% hay IQR >
30%.



2.2. PHUONG PHAP NGHIEN CUU
2.2.2. Tinh ¢& miu

Cong thuc tinh ¢d mau cho loai nghién ctu vé d¢ diac hi¢u cua
mdt nghiém phap chan doan nhu sau:

[;: X P..wx(l-[\;.)
P 4
FELIN FP+TN=

n "4
1- pdis W

FP: duong gia, TN: am that. Néu a = 0,1; Z, = 1,65, pdis = ty 1& cua
VGM trong cong dong. Theo trung tim kiém soat va dy phong bénh
tat Hoa Ky (CDC) (2012): pdis ciia ngudi Chau A >18 tudi 1a 1,6%.
D6 dic hiéu cua phdi hop ky thuat ARFI va APRI d6i voi >F2, >F3
hy vong khoang 90%. Sai sb cua do dic hiéu dao dong 5% > w =
0,05 = n=99,6 > chon miu it nhat 1a 100 BN.

2.2.3. Cic buéc tién hanh

2.2.3.1. Chon bénh: Tt ca cac BN tir 18 tudi kham tai BV Nhan Dan
115 thoa tiéu chuén chon bénh va tiéu chuén loai trir

2.2.3.2. Danh gida ldm sang va cdn lam sang

Tudi, gidi, BMI, bénh sur, tién sur uéng ruou, tri€u chiing co nang
va thuc thé déu duoc ghi nhan.

Xét nghiém mau bao gdm cong thirc mau toan bd, cac xét nghiém
sinh hod gan mat, INR, glusose d6i, bilan m&. AST/ALT va cong
thirc mau toan bd dugc 1am cung 1 thoi diém trong vong 1 tuin trude
sinh thiét.

Sinh thiét duoc thuc hién & thuy phai cua gan véi ky thuat sinh
thiét qua da dudi hudng dan truc tiép SA. Ching toi sir dung sung
sinh thiét Bard Magnum ctia My v6i ki thuat TruCut, kim sinh thiét
tur dong14G. Hau hét sinh thiét gan dugc thuc hién cing phan thuy
v6i viing khao sat cia ARFI. Mau mo gan dugc nhudm hematoxylin-
eosin, PAS va Mansion trichrome. Phan tich GPB do 2 BS c6 kinh
nghiém. Tiéu chuin mau sinh thiét dat chuén: khoang cua > 6 va
chiéu dai tir 1cm tré 1én. Khoang thoi gian giira thyc hién ky thuat
ARFTI va sinh thiét gan t6i da 13 2 tuan. Hai nha GPB va ngudi 1am ky
thuat ARFI khong biét cac thong tin vé 1am sang va can 1am sang cla
bénh



a) Chi diém tinh trang 1én cd (b)

Nurt kich hoat Khe 1én cd sung
Hinh 2.4: Stng sinh thiét Bard Magnum

T4t ca bénh nhan dugc do d6 dan hdi cua gan bi‘lng k¥ thuat
ARFI tai Trung tdam Y khoa Medic TP.HCM véi may SA Siemens
ACUSON $2000 c6 cai dit tinh ning ARFL. Po do dan hdi ¢ thuy
phai,phan thuy VII-VIII, 1-2 cm dudi bao gan. Mdi bénh nhan duoc
do 10 lan, tinh gia trj trung binh, don vi 1a kilipascals (kPa).

Hinh 2.1: Mdy SA Siemens Acuson S 2000 va dau do 4C1 ¢ cai dit tinh niing
ARFI tai Trune tam Y khoa Medic
Sinh thiét gan va xét nghiém méu thuc hién tai BV Nhan Dan
115, k¥ thuat ARFI thyc hién tai trung tim Y khoa Medic thanh phd
HCM.

2.2.4. Phin tich thong ké

Xt 1y théng ké bang phin mém STATA 12.0. Panh gia mbi
tuong quan giita cac giai doan XHG va SWV/APRI bang hé s twong
quan Spearman. Pudng cong ROC duoc sir dung dé xac dinh gia tri
chin doan xo hoa dang ké (>F2), xo hoa ning (>F3) va xo gan (F4).



Gia tri ngudng tdi wu dugce chon dé cho téng dd nhay va d6 chuyén
16n nhat. Gia tri p<0.05 dugc xem la c6 ¥ nghia thong ké.

2.2.5. Pao dirc trong nghién ciru
Pé cuong nghién ctiu da duoc thong qua Hoi dong Khoa
hoc va Hoi dong Pao dic ciia Bénh vién Nhan Dan 115 phé duyét.
Bénh nhan va/hoic gia dinh dugc giai thich day du va
dong ¥ tham gia nghién ctu, cam két hop tac trong qua
trinh nghién cau. Bénh nhan c6 quyén rat ra khoi nghién cau
trong bat ky truong hop nao.



Chuwong 3. KET QUA

Trong thoi gian tir 12/2012 dén 1/2015, ching t6i ¢6 119 trudng
hop hoi du tiéu chudn chon bénh va loai trir dwoc dwa vao nghién ctru.
3.1. PAC PIEM CHUNG CUA BENH NHAN
3.1.1. Tuéi: TB+DLC: 47,24 +13,38; (22- 80)

3.1.2. Gioi tinh: C6 41 nir, 78 nam( 65,6%).
3.1.3. Sinh thiét gan
- S6 khoang cira: TB+DLC: 7,11 + 2,05 (6-16)
- Giai doan XHG
Bang 3.7: Giai doan XHG theo Metavir

Giai doan xo héa | n Ty 1€ %
FO 9 7,56

F1 57 | 47,9

F2 23 [ 19,33
F3 19 | 1597
F4 11 [ 9,24
Tong cong 119 | 100

F1 chiém ty 1é cao nhat 47,9% va F4 chiém ty 1¢ thip nhat
9,24%.
- Bién ching: Dau tai vi tri sinh thiét 1a bién ching duy nhat chiém
21,9 %.
3.1.6. Nguyén nhan
C6 3 nhom nguyén nhan 1a NASH (56 ca), va rugu (22 ca) va vi-
rat (41 ca: HBV 1a 21 va HCV 1a 20).

18.5%

_ WNASH
{ = . 479%  LuRoT
~" g B ERUOU

Biéu dd 3.7: Nguyén nhan gdy VGM

NASH chiém ty 1& cao nhit (47,1%), ké tiép 1a do HBV va HCV
(33,4%). VGM do ruou chiém ty 1¢ thap nhat (18,5%).



3.2. KHAO SAT VAN TOC SONG BIEN DANG PO BANG KY
THUAT ARFI, APRI VA MOI TUONG QUAN VOI GIAI
POAN XO HOA GAN THEO HE THONG METAVIR
3.2.1. Vén tbc séng bién dang

Po SWV thanh cong & 100% BN.

TB cua SWV: 1,41 £0,54 m/s.

Bang 3.11: Vén tdc song bién dang cua cac giai doan xo hoa gan

SWvV FO F1 F2 F3 F4
TB 1,10 1,15 1,38 1,74 2,29
bLC 0,09 0,24 0,42 0,47 0,58

Trung binh SWV giita cac giai doan XHG khac biét c6 y nghia
thdng ké (p<0.001).
Hé sb twong quan Spearman rho giita SWV véi giai doan XHG 1a
0,69, p<0,0001: ¢6 tuwong quan thuan, gitta SWV vai XHG.
Bang 3.12: Tuong quan giita mot s6 dic diém véi SWV

SWV

Pic diém Spearmanrhohayr |p

Tuoi 0,39 <0,0001
Gi6i 0,08 >0,05
BMI -0,21 >0,05
ALT -0,17 >0,05
AST 0,28 <0,05
Tiéu cau -0,27 <0,05
Mirc do nhiém mé& -0,09 >0,05
Do hoat dong 0,33 <0,0001

Tudi, AST, do hoat dong twong quan thuan; tiéu cau, BMI tuong
quan nghich véi SWV.,
3.2.2. APRI

APRI TB+SD: 0,59+0,51, (0,11- 3,23)

Hé sd tuong quan r giita APRI véi SWV: 0,41, p <0,0001.
Spearman rho gitra APRI voi giai doan XHG: 0,35, p<0,001.

Bang 3.14: APRI cuta cac giai doan xo hoa gan



APRI FO F1 F2 F3 F4
B 0,37 0,43 0,61 0,78 1,19
bLC 0,11 0,28 0,40 0,77 0,74

Trung binh APRI giita cac giai doan XHG khéc biét c6 y nghia
thdng ké (p<0,001).

3.3. GIA TRI NGUONG, PQ NHAY, PQ PAC HIEU, CAC GIA
TRI DU POAN VA PQ CHINH XAC CUA APRI, KY THUAT
ARFI VA SU PHOI HQP 2 PHUONG PHAP
3.3.1. APRI

3.3.1.1. D chinh xdc

Béang 3.17: B¢ chinh x4c cia APRI

Miic do xo héa AUROC |DLC | KTC 95%
Xo héa dang k& (> F2) | 0,70 005 |0,56-0,79
Xo héanang > F3) | 0,70 006 | 0,58-0,81

APRI ¢c6 AUROC kh4 tét trong chan doén > F2
3.3.1.2. Pg nhay, dp dic hi¢u, PPV, NPV
Béang 3.18: B¢ nhay, d§ dac hiéu, PPV, NPV cua chi s6 APRI

Mic do xo | Giatri | DPonhay | Podac | PPV | NPV | AUROC
héa ngudng | (%) hi¢u (%) | (%) | (%)

Xo hoa dang | 0,569 50,9 83,3 71,1 | 67,9 |07

ké (> F2) 0,5 50,9 75,8 62,8 | 658 | 0,67

Xo héanang | 1,163 40,0 96,6 80,0 |827 |07
(=F3) 1,0 40,0 80,6 68,7 |814 |0,68

APRI ¢6 d6 dic hiéu cao di voi > F2, ¢6 do dic hibu rat cao
va NPV cao dbi voi > F3. Véi gid tri bang 0,5 di voi > F2 va 1,0 dbi
voi > F3, APRI c6 do nhay va NPV khong khac biét so véi 2 gid tri

nguong tdi wu, nhung AUROC, d6 déc hiéu va PPV thép hon.




3.3.2. Ky thuat ARFI
3.3.2.1. D§ chinh xdc

Béang 3.20: B¢ chinh x4c cua k¥ thuat ARFI

Mirc d xo hoa AUROC [PLC | KTC 95%
C6 xo hoa (> F1) 0,74 0,06 |0,62-0,85
Xo hoa dang ké (> F2) | 0,86 0,04 |0,79-0,94
Xo héanang (>F3) | 0,93 0,02 |0,89-0,98
XG (F4) 0,96 0,02 |0,92-0,99

ARFI c6 d6 chinh xéc tét trong chan doan xo hoa dang ké, rat

t6t trong chan doan xo hoa ning va XG.
3.3.2.2. Gid tri ngwong, do nhay, dp dic hiéu, PPV va NPV
Béang 3.21: B¢ nhay, d6 dac hiéu, PPV, NPV ctia ARFI

Gia tri Do nhay | Do dac PPV NPV
Mikc d§ xo hoa ngudng (m/s) | (%) hiéu (%) | (%) (%)
C6 x0 hoa (> F1) 1,18 58,2 88,9 98,5 14,8
Xo hoéa dang ké (> F2) | 1,29 79,3 89,4 85,7 84,3
Xo hoa ning (> F3) 1,36 96,7 86,5 70,7 98,7
XG (F4) 1,77 100 89,8 50,0 100,0

K¥ thuat ARFI c6 d6 nhay cao, d§ dac hi¢u cao trong céa 3
mirc 46 XHG. NPV cao trong xo hoa dang ké va rat cao trong xo hoa

nang va XG.
3.3.3.
3.3.3.1. D chinh xdc

Phéi hop ky thuat ARFI va APRI

Béng 3.22: D§ chinh x4c ctia phdi hgp 2 phuong phap

Mirc d§ xo hoa AUROC | PLC KTC 95%
Xo hoa dang ké (> F2) 0,73 0,03 0,66-0,79
Xo hoéa nang (> F3) 0,7 0,05 0,6-0,78

Phédi hop 2 phuong phap c6 d6 chinh xac kha tét trong chin

doan xo hoa dang ké va nang.




3.3.3.2. Dj nhay, dp dic hiéu, PPV, NPV
Bang 3.23: Do nhay, do dac hiéu, PPV, NPV ciia phdi hop 2 phuong phap

Mirc d§ xo héa Do nhay | Do dic PPV NPV
(%) higu (%) | (%) | (%)

Xo hoa dang ké (> F2) | 45,3 100,0 100,0 | 69,5

Xo hoa ning (> F3) 40,0 98,9 923 83,0

Do dic hiéu va PPV déu rat cao (> 90%) ddi v6i xo hoa déng
ké va niang. NPV cao ddi véi xo hoa ning.
3.3.3.3. APRI, ARFI va phéi hop 2 phwong phdp

- Do chinh xac

Bang 3.24: B9 chinh xac cia APRI, k¥ thuat ARFI

va phdi hop 2 phuong phap
AUROC
Mite d6 xor h
tre d9 xo'hoa ARFlI | APRI ARFI+APRI D
Xo hoa dang k& (F>2) | 0,86 070 073 <0,005
Xo hoa nang (F>3) 0,93 0,70 0,70 <0,005

Phdi hop 2 phuong phap khong lam taing AUROC so véi cac
phuong phap don doc trong chan doan xo hoa dang ké va nang.
- D0 nhay, d dic hiéu, PPV va NPV

Béang 3.25: B¢ nhay, d6 dac hiéu, PPV va NPV cua APRI,

k¥ thuat ARFI va phi hop 2 phuwong phap

Mikc dd xo héa | Do nhay | P dic PPV | NPV
hiéu
ARFI Déng ké 79,3 89,7 85,7 |84,3
Ning 96,7 86,5 70,7 | 987
APRI Déng ké 50,9 83,3 71,1 | 67,9
Ning 40,0 96,6 80,0 |827
Phdi hop | Dang ké 45,3 100,0 100,0 | 69,5
Ning 40,0 98,9 92,3 [83,0

Phédi hop 2 phuong phép lam ting d6 dic hiéu va PPV so véi
ky thuat ARFI va APRI trong chan doan xo héa dang ké va xo hoa

nang.




Chuong 4. BAN LUAN

4.1. PAC PIEM CHUNG CUA BENH NHAN
4.1.1. Tudi

Qua trinh tich tu co chat gian bao gy XHG rat cham, udc tinh
khoang 20-30 niam d¢é tién trién dén XG. Do d6 mic du VGM co thé
xay ra & bat ky Itra tudi nao, nhung thuong gip ¢ lira tudi trung nién.
Trong nghién ciru cua chung t6i, tudi TB 1a 47,24 tuong ty Véi cac
nghién ctu Cassinito C (2014) va Chung JH (2013) va nghién ctu
trong nudc nhu cia Ngo Thi Thanh Quyt (2010) va Lam Hoang Cat
Tién (2015).
4.1.2. Giéitinh

Trong nghién ctru nay nam chiém ty 1¢ cao hon nit tuong tu nhu
mot sb nghién ctru nudc ngoai Cassinito C (2014) va Chung JH
(2013) va nghién ctru trong nudce nhu ctia Ngoé Thi Thanh Quyt (2010)
va Lam Hoang Cat Tién (2015).
4.1.3. Sinh thiét gan
- 86 khodng cira

Sb khoang cira TB trong nghién ciru 1a 7,11, v6i sé khoang cira it
nhét 12 6, nhiéu nhét 1a 16, du tiéu chuan dé phan tich GPB.

Chung t6i thuc hién sinh thiét 127 BN, c6 8 BN c6 khoang cira <
6 va chiéu dai mau mé < 1cm duogc loai ra khoi nghién ctru. Ty 1é sinh
thiét thanh cong 1 93,7% tuong ty Lé Thi Thanh Quyt (95,9%), Lim
Hoang Cat Tién (92,3%). Tuy nhién, theo nghién clru céc tac gia nay,
mau md khong dat chudn chi khi s6 khoang cira < 3.
- Giai dogn XHG

Diém khac biét chinh giita nghién ctru cta chung t6i vi mot sd
nghién ctru khac nhu Cassinito C (2014) va Chung JH (2013) la ty I¢
XG (F4) trong nghién ctru ciia chung t6i thap hon. NAFLD/NASH
méi phét trién & Chau A trong 2 thap nién gan day, do d6 ty 1& BN
XG do NASH rét it, chinh vi thé chung t6i chi c6 1 BN NASH bi XG.
Da s6 BN cua chung toi bi NASH (47,1%) trong khi da s6 BN trong
cac nghién ciru ké trén da s6 1a do HBV, HCV, do d6 anh huéng dén
ty 16 XG trong nghién ctru cia chiing t61



- Bién chitng

Dau la bién ching duy nhat, chiém ty 1¢ 24,1%, twong ty nghién
ctru cua Lam Hoang Céat Tién va Ngo6 Thi Thanh Quyt.

4.1.4. Nguyén nhan

Ty 1¢ NASH trong nghién ctru ching t6i cao hon véi cac nghién
cu khac Cassinito C (2014), Chung JH (2013), and Crespo G
(2012)... Viém gan do vi-rt chiém ty I& cao nhat trong hau hét cac
nghién ctu, trong khi NASH chiém ty 18 cao nhét trong nghién ctu
ctia chung toi. Ching t6i chi chon nhitng BN co chi dinh sinh thiét
gan vao nghién ctu, do vy sé BN VGM do vi-rit trong nghién ctu
nay chi 33,6%.

4.2. KHAO SAT VAN TOC SONG BIEN DANG PO BANG KY
THUAT ARFI, APRI VA MOI TUONG QUAN VOI GIAI
POAN XO HOA GAN THEO HE THONG METAVIR

4.2.1. Van toc séng bién dang

Trong hon 10 ndm qua, cac phuong phap khong xam nhédp dya
vao SA nhu TE, ARFI... dé danh gia XHG di phat trién. Diém thuan
loi ciia k¥ thuat ARFI 1a bénh nhan d& chap nhan, c6 két qua nhanh
chong trong vai phut va phan mém ARFI dugc tich hop vao may SA
c6 san nén gia thanh thap.

Trong nghién ctru cua chung t6i, 100% BN do thanh cong ARFI
tuong tu nhu da sd cac nghién ctru trén thé gisi: Ebinuma H, Crespo
G, Cassinotto C... Trong khi do, ty Ié thuc hién Fibroscan that bai
trong nghién ctu cua Crespo G 1a 11%, cia Ebinuma H la 3,1% va
ctia Cassinotto C 1 2,6%. Vi ty 1¢ thanh cong gan nhu tuyét doi, ki
thuat ghi hinh ARFI cho thiy c6 kha ning tmg dung cao trong thuc
hanh 1am sang.

Mic du, giai doan XHG 14 yéu t6 quan trong nhét quyét dinh
SWV, mét s6 yéu td khac co thé anh huong dén SWV. Két qua coa
chung t6i tuong tu Rifai K, Lupsor M va Takahashi H: d6 hoat dong
¢6 tuong quan thuin véi SWV. Biéu nay cho thiy do hoat dong c6
anh huong dén do cung cua gan do bang k¥ thuat ARFI ciing nhu TE,.
Ngoai ra, theo nghién ctru ctia Takahashi H: nong d6 AST va ALT
cling twong quan thudn véi SWV, trong khi két qua cta chung t6i chi
tim thdy tuong quan giita AST véi SWV.



Mot s ¥ kién cho rang m& tich tu trong gan c6 thé 1am cho gan
mém hon do d6 anh huéng dén SWV. Tuy nhién, nghién ctru cua
chung t6i ciing nhu Rifai K, Lupsor M cho thidy muc do nhiém m&
khong twong quan véi SWV. Vi vay, ARFI c6 vé cho két qua chinh
x4c hon Fibroscan & BN c¢6 gan nhiém mé.

Hau hét cac nghién ctru ké trén déu cho thidy SWV co twong quan
nghich Vi tiéu cau va turong quan thun chit ché véi giai doan XHG
tuong ty nhu nghi€n ciu cia ching t6i. Nhu vay, SWV tang tuong
ung voi muc d¢ ting cua giai doan XHG, do do k¥ thuat ARFI danh
gia XHG trong VGM Ia mot phuong tién dang tin cay.

4.2.2. APRI

Theo tac gia Yilmaz Y khi nghién ctru hdi ciru trén 3 nhom:
VGM do HBV, do HCV va NAFLD cho két qua nhu sau TB cia
APRI cho ca 3 nhom lan luot 1a 0,46; 0,49 va 0,43, thap hon TB cua
APRI trong nghién ctru cta ching t6i (0,59). Ngoai ra, ching t6i tim
thdy c6 twong quan thuan giira chi s6 APRI véi SWV (r = 0,41) twong
tu nghién ctru cia Lé Trung Thi (r = 0,589) va tuong quan thuén cta
chi s6 APRI véi giai doan XHG (Spearman rho = 0,35) tuwong tu
nghién ctru ctia Li SM (2014) (Spearman rho = 0,478).
4.3.GIA TRI NGUONG, PQ NHAY, PQ PAC HIEU, CAC GIA
TRI DU POAN VA PQ CHINH XAC CUA APRI, KY THUAT
ARFI VA SU PHOI HQP 2 PHUONG PHAP
4.3.1. APRI
4.3.1.1. Dé chinh xdc

Céc nghién ctru phén tich téng hop cia Lin ZH, Chou R ciing
nhu cac nghién ciru trong 2014 nhu Cassinotto C, Li SM, Yamada R,
...cho thay APRI ¢ d6 chinh x4c kha tdt trong xo hoa dang ké, kha
t6t cho dén tét trong xo hoa ning va XG. Khi so sanh voi nghién ctru
ctia Cassinotto C (2014), c¢6 dan s6 nghién ciru gidng chung toi (cac
BN bi VGM do nhiéu nguyén nhén), AUROC trong danh gia xo hoa
dang ké va nang kha t6t, tuong tu nghién ciru cua chung toi.

4.3.1.2. Gid tri diém cit, dp nhay, 9 dic hiéu, PPV va NPV

Bang 3.18 cho gi4 tri diém cit t6i wu 1a 0.569 dbi voi xo hoa
dang ké va 1.163 ddi véi xo hoa nang. Tai cac diém cét nay, do
chuyén déu cao ( 83,3% dbi v6i xo hoa dang ké va 96,6% dbi voi xo



ho4 ning). NPV ciing cao (82,7%) ddi v6i xo hoa ning twong tur
nghién ctu cia Lieber CS (2006), Wang H (2013) va Xu Xy (2014).
Db6i v6i xo hod ning, dd chuyén ciia APRI trong nghién ciru cua
chung t6i cao hon cac nghién ciru ké trén. Céc nghién cuu khac
nhau déu c6 gia tri ngudng khac nhau d6i voi cac muc do XHG,
nhung hau hét gan véi 0,5 ddi véi xo hoéa dang ké va 1,0 ddi véi xo
hoa nang. Khi chiing t6i str dung gia tri ngudng 0,5 cho xo héa dang
ké va 1,0 cho xo hoa ning: AUROC, d6 nhay, d6 dic hiéu, PPV va
NPV thay d6i khong nhidu. Nhu vdy dé tién sir dung trong thuc hanh
lam sang, chiing ta nén st dung gia tri nguong cua APRI trong danh
gia xo hoa dang ké 1 0,5 va nang 1a 1,0 phu hop véi két qua nghién
ctru ctia nhiéu tac gia trén thé gidi.
4.3.2. Ky thuat ARFI
4.3.2.1. Dy chinh xdc

Céc nghién ctru phan tich tong hop vé gi tri cua ky thuat ARFI
nhu Friedrich-Rush M (2012), Nierhoff (2013) va cac nghién ctru
trong 2 ndm nay nhu Goertz RS (2013), Cassinotto C (2014),...cho két
qua kha twong tu nhau. AUROC déi véi xo hoa dang ké va xo hoa
nang ciia 2 nghién ciru phén tich tong hop, khong khac biét nhiéu 0,84
va 0,89 (Nierhoff J) 1a 0,87 va 0,91 (Friedrich-Rust M).Trong nghién
ctru cia ching toi, AUROC trong chan doén xo héa dang ké 1a 0,86
tuong tu v6i cac nghién ctru ké trén nhung cao hon (0,93) ddi véi xo
hda nang.

Mot phuwong phép chian doan dugc xem la kha tét khi AUROC >
0,7, tt néu AUROC tir 0,8 dén < 0,9 va rat tot khi AUROC > 0,9. Vi
vay, két qua nghién ctru cho thay ARFI c6 do chinh xac t6t dbi véi xo
hoa dang ké va nang & BN bi VGM do nhiéu nguyén nhan.
4.3.2.2. Gid tri diém cit, dp nhay, dp dic higu, PPV va NPV

Do nhay, @6 dac hiéu va NPV cta ARFI trong nghién ctru cia
chung t6i déu > 85%, cao hon so véi cac tac gia khac Friedrich-Rush
M (2012), Yap WW (2013) and Cassinotto C (2014), dac biét c¢6 do
dic hiéu va NPV ddi vé6i xo hoa ning rat cao. Do 0, ky thuat nay c6
gi4 tri cao gitip chan doan loai trir xo héa dang ké va dic biét 1a xo
hoa nang.



Hién c6 3 co s6 y té & nude ta duoc trang bi k¥ thudt ARFI,
nhung st dung gia tri ngudng cia SWV cho cac muc d6 XHG khong
gidng nhau (bang 4.9)

Bang 4.9: Gia tri ngudng cua SWV cho cac muc do xo hoa

Gid trl ngudng cua SWV (mfs)
>Fl  |zF2 |zF3 |F4

TT Y khoa Medic Hué 1,23 1,34 1,55 1,86
BV Dai hoe Y Duge TP Hb Chi Minh
TT Y khoa Medic TP Ho Chi Minh 1.16 1,25 1.32 1.56
Ching t6i 1,18 1,29 1,38 1,77
Friedrich-Rust M (2012) [55] 134|155 |1.80
Nierhoff J (2013) [89] 1,35 1.61 187
Cassinotto C (2014) [28] 1.35 .38 1.5 L6l

Trung tim Y khoa Medic Hué va BV Pai hoc Y Dugc TP.HCM
st dung gia tri ngudng dugc hing Siemens dé nghi tir két qua cua
nhiéu nghién ctru truée nam 2011. Trung tdm Y khoa Medic TP.HCM
sir dung gia tri ngudng suy ra tir cong thirc hdi quy tuyén tinh két qua
do gitra ARFI va TE, khi nghién ctru trén 544 BN c6 bénh gan man,
khong dbi chiéu véi sinh thiét gan.

Cho dén nay chi c6 2 nghién ctru phan tich téng hop: Friedrich-
Rust M (2012) bao gdm 349 nghién ciru cho dén 10/2010, nhung chi
c¢6 8 nghién ciru dat tiéu chuan dwoc dua vao nghién ctru véi tong sb
518 BN; Nierhoff J (2013) bao gdom 36 nghién ctiu véi 3.951 BN
dugc chon ra tir 637 nghién cttu tir 2007 dén 2/2012. Khi so sanh vai
2 nghién clru nay, gia tri ngudng cho >F2 va >F3 trong nghién ciru
ctia chung t6i déu thap hon va ciing thip hon so v6i nghién ctru gin
day cua Cassinotto C (2014) trén 349 BN. Tuy nhién, gia tri ngudng
ctia >F1, >F2 va >F3 ctia chung t6i gan twong tw voi ciia Trung tim Y
khoa Medic TP.HCM. Tuy nhién, han ché ciia nghién ctru trung tam
nay la khong dua vao tiéu chuén vang GPB. Di v6i F4, gia tri tham
chiéu cua chung toi cao hon so vé6i ciia Trung tim Y khoa Medic



TP.HCM va Cassinotto C (2014), nhung thap hon so v4i 2 nghién ctru
phan tich tong hop. Do s6 lugng F4 ciia chung t6i chi 11 BN, vi vay
gia tri ngudng cua F4 trong nghién ctru nay chi cé gia tri tham khao.
Nhu viy, phai ching gia tri ngudng SWV ctia cac muc d6 XHG ddi
v6i nguoi Viét Nam thap hon so véi ngudi nude ngoai nhu két qua
ctia 2 nghién ctru phan tich tong hop. Cho dén nay, chiing ta van chua
c6 dong thuén vé cac gia tri ngudng cia SWV cho cac mic d6 XHG
nhu ddi véi ki thuat TE.

4.3.3. Phbi hgp ky thuit ARFI va APRI

Mbi phuong phap danh gia XHG khong xam nhap déu c6 mét sb
han ché nhét dinh. Do d6 nham cai thién gia tri chan doan, mot sb
nghién ctru trén thé gidi di phdi hop 2 phuong phap khong xam nhap
dé danh gia XHG. Két qua ciia mot sd nghién ctru cho thiy khi phdi
hop 2 phuong phép c6 thé ting mot vai gia tri nhung ciing c6 thé giam
mot vai gia tri so v6i khi chwa phéi hop. Khi phdi hop ki thuat TE
v6i ARFI trong nghién ctru ctiia Sporea [ (2011) lam tdng do dac hi¢u,
PPV nhung lam giam do chinh xac va do nhay hay nghién cuu caa
Crespo G (2012) lai cho thay ting PPV, NPV khi phdi hgp ELF (The
Enhanced Liver Fibrosis) voi ky thuat TE hay ARFI d6i v6i xo hoa
dang ké va XG.

C6 2 loai xét nghiém duing dé tim soat bénh (screening test) va
xéac dinh bénh (confirmatory test). Xét nghiém dung dé tim soat bénh
can d6 nhay cao tuc 1a chip nhan duong gia, dé khong bo sot bénh.
Trong khi xét nghi€ém dung dé xac dinh bénh can do dic hiéu cao, tirc
1a ty 16 am that cao dé giam t6i da dwong gia. PO nhay va d6 dic hiéu
thuong ty 1€ nghich véi nhau, xét nghiém c6 d6 nhay cang cao thi do
dic hiéu cang thap va nguogc lai. Gia tri AUROC gitp ching ta so
sanh d0 chinh xac gilra cac xét nghiém va khi AUROC > 0,7, xét
nghiém duoc phép str dung trén 1am sang, AUROC phu thudc nhiéu
vao d0 nhay va do dac hiéu. Tuy nhién, cac bac si lai can céc gia tri
du doan hon trong thuc hanh 1am sang. Mot BN khi c6 két qua xét
nghiém dwong tinh, ching ta can biét kha nang BN nay bi bénh 1a bao
nhiéu phan trim (PPV) va néu két qua 1 Am tinh thi kha ning BN nay
khong bi bénh 1a bao nhiéu phan tram (NPV).

Phéi hop 2 phuong phép trong nghién ctru cia ching toi nhim
ting kha niang xac dinh mirc d6 XHG (tang do dac hiéu) va giup cho



cac bac si dy doan chinh x4c hon muc do XHG (tang cac gia tri du
doan: PPV va/ hodc NPV) cia BN VGM dé quyét dinh diéu tri, danh
gia tién luong va theo doi didu tri. Két qua cia ching toi cho thay
phéi hop APRI va ARFI lam tang d6 dac hi€u va PPV so v&i ARFI va
APRI; AUROC, 36 nhay va NPV khong khac biét so vdi APRI nhung
giam so v6i ARFI. Do dic hiéu rat cao khi phdi hop 2 phuong phap
trong chin doan xo hoa dang ké (100%) va ning (98,9%), ting hon so
v6i ARFI (89,3% dbi voi xo hoa dang ké va 86,5% dbi véi xo hoa
ning) va APRI (83,3% ddi véi xo hoa dang ké va 96,9% doi voi xo
hoéa ning), do vay giam d¢ nhay khi phdi hop 1a hop 1y. Ngoai ra, phdi
hop 2 phuong phép con lam ting PPV (100% ddi v6i xo hoa dang ké
va 92,3% ddi voi xo hoa ning) so v6i ARFI (85,7% dbi voi xo hoa
dang ké va 70,7% dbi voi xo héa ning) va véi APRI (71,1% dbi véi
xo hoa dang ké va 80% ddi voi xo hoa ning) trong chan doan xo hoa
dang ké va nang. Voi két qua ting do dic hiéu va PPV, phdi hop 2
phuong phap gitip xac dinh va du doan mirc d6 xo hoa dang ké va
ning t6t hon so véi ky thuat ghi hinh ARFI hay chi s APRI don doc
trén BN bi VGM. Tuy nhién, phbi hop 2 phuong phap ngoai giam do
nhay con gidm AUROC cho ca 2 mirc d0 XHG so véi ky thuat ARFI.
Dbi v6i xo hoa dang ké, phdi hop 2 phuong phap c6 AUROC (0,73)
khé t6t, taing hon so véi AUROC ciia APRI (0,7), nhung thap hon so
v6i ARFI (0,86). Ddi v6i xo héa ning, AUROC ciia phéi hop 2
phuong phéap twong tw AUROC ciia APRI (0,7), nhung thap hon so
v&i ARFI (0,93). V&i AUROC > 0,7, phdi hop 2 phuong phap van co
gia tri ap dung trong thuc hanh 1am sang.

Két qua cua chung t6i ciing tuong tu nghién ctru cia Crisan D
(2012): khi phéi hop TE v6i APRI lam ting d6 dic hiéu va PPV lén
100% ddi voi xo héa dang ké. Khi phdi hop ARFI véi TE trong
nghién ciru ctia Sporea I va cs (2012) ciing cho két qua twong ty: ting
PPV (90,9% 1én 93,3%) va do dic hiéu (71,1% 1én 93,3%) dbi v6i xo
hoa dang ké; ting PPV (68% lén 84,9%) va ting d6 dic hiéu (83,3%
1én 94,4%) ddi voi XG; nhung giam d6 chinh xac (0,827 xudng 0,68),
giam do nhay (86,1% xubng 60,5%) va NPV (60,3% xudng 41,1%)
d6i v6i xo hoa dang ké. Nghién ciru khac cta Crespo G va cs (2012)
khi phéi hop ARFI véi ELF ciing lam ting PPV, NPV d6i véi xo hoa
dang ké.



KET LUAN

Qua nghién ctru mic do xo hoa gan & 119 bénh nhan bi viém

gan man bang k¥ thuat ARFI, APRI va su phdi hop 2 phuong phap c6
dbi chiéu vai sinh thiét gan, chiing t6i c6 cac két luan sau déy:

1.

Khio sit van téc song bién dang do biang ky thuit ARFI,

APRI va méi twong quan véi giai doan xo héa gan theo Metavir

2.

Van tbc trung binh séng bién dang 1a 1,41+0,54 (0,8-3,43 m/s):
APRI trung binh 1a 0,59+0,51 (0,11-3,23).

Trung binh 4n tdc song bién dang twong tmg véi giai doan xo hoa
gan theo Metavir & FO, F1, F2, F3, F4 lan luot 13 1,1x0,09;
1,15+0,24; 1,38+0,42; 1,74+0,47 va 2,29+0,50. APRI tuong ung
v6i giai doan xo héa gan theo Metavir & FO, F1, F2, F3, F4 lan
luot 1a 0,37+0,11; 0,43+0,28; 0,61+0,40; 0,78+0,77 va 1,19+0,74.
Trung binh ciia vén tdc song bién dang va APRI giita cac giai
doan xo hoa gan khac biét c6 y nghia (p<0,001).

Vin tdc song bién dang co twong quan thuan véi giai doan xo hoa
gan theo Metavir (p<0,0001)

APRI c6 mdi tuong quan thuan véi van tde song bién dang va véi
giai doan xo hoa gan theo Metavir (p <0,0001).

Gia tri nguong, d nhay, do dac hiéu, cac gia tri dw doan va do

chinh xac ciia APRI, ky thuiat ARFI va su phdi hop 2 phuong
phap nay trong chin do4n xo héa gan
2.1. APRI

APRI c6 d6 chinh xac kha tét trong chin doan xo hoa dang ké va
ning véi AUROC déu 0,7.

D6i v6i xo hoa dang ké: véi gia tri ngudng 0,569, APRI ¢ do
nhay 50,9%, d6 dic hiéu 88,3%, PPV 71,1% va NPV 67,9%; d6i
v6i xo0 hoa ndng véi gid tri ngudong 1,163, APRI c6 do nhay
40%, d6 dac hiéu 96,6%, PPV 80% va NPV 82,7%. APRI c6 d%
dac hiéu cao trong ca 2 mirc d6 xo hoda, dac biét PPV va NPV cao
d6i v6i xo hoa ning, do d6 giup loai trir va xac dinh xo héa ning.



2.2.

Ky thuat ARFI
K§ thuit ARFI c¢6 d6 chinh xac tot d6i véi xo hoa dang ké vai
AUROC 1a 0,86 va rat tot dbi voi xo hoa ning véi AUROC la
0,93.
Dbi voi xo hoa dang ké: gia tri ngudng cia SWV 1a 1,29 m/s, ¢
d6 nhay 79,3%, d6 dic hi€u 89,4%, PPV 85,7% va NPV 84,3%;
dbi voi xo hoda ning: gia tri ngudng cia SWV 1a 1,36 m/s c6 do
nhay 96,67 %, d¢ dac hiéu 86,52%, PPV 70,7% va NPV 98,7%.
K¥ thuat nay c6 do dac hi€u va NPV cao trong ca 2 mirc d¢ xo
hoa gan, do d6 gitp xéac dinh va loai trir tot xo hoa dang ké va rat
t6t dbi voi xo hoa nang.

Gia tri ngudng cia SWV la: 1,18m/s cho > F1, 1,29 m/s cho > F2,
1,38 m/s cho > F3 va gia tri tham khao cho F4 1a 1,77 m/s.

. Phéi hop k§ thuat ARFI véi APRI

Phédi hop 2 phuong phap lam ting do dic hiéu 1én 100% ddi véi
xo héa dang ké va 98,9% ddi v6i xo hoéa ning; ting PPV lén
100% ddi véi xo héa dang ké va 92,3% ddi véi xo hoa ning so
voi ky thuat ARFI va APRI. Do d6, phdi hop 2 phuong phap gitp
xac dinh va du dodn xo hoa dang ké va ning tot hon so véi k¥
thuat ARFI hay APRI.



KIEN NGHI

Qua két qua nghién ctru dd néu ¢ trén, ching toi ¢6 kién nghi sau:

- Bénh nhén bi viém gan man nén dugc danh gia mic do xo hoa
gan mot cach thuong qui bang k¥ thuat ARFI, APRI va phéi hop
2 phuong phap nay dé cé thé xac dinh co hay khong c6 xo hoa
gan dang ké va ning, tr 46 c6 quyét dinh diéu tri kip thoi va hop
ly.

- Khi ¢6 su twong ddng giita 2 phwong phap ndy ¢ mic d6 xo hoa
dang ké va nang, bénh nhan khong can sinh thiét gan.

- V& gia tri ngudng ciia APRI nén str dung 0,5 dbi v6i xo hoa déng
ké va 1,0 ddi voi xo hoa ning dé tién ap dung trong thuc hanh 1am
sang.

- Chung t6i mong mudn c6 nhitng nghién ctru c6 qui md 16n hon
nham xéc dinh chinh xac cic gi tri tham chiéu cta ky thuat ARFI
va danh gia chinh xac hon vai tro cia sy phdi hop ky thuat ARFI
voi APRI trong chan doan cic mic do xo hoa gan ddi véi viém
gan man & nguoi Viét Nam.
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INTRODUCTION

The frequency of chronic hepatitis in the world is increasing not only in

Europe but also in Asia due to the incidence of fatty liver disease

nonalcoholic (NAFLD) increasing. Liver fibrosis is the result of chronic
liver injury, manifested by the accumulation of extracellular matrix due to

an imbalance between the production, deposition and destruction. Liver
fibrosis will progress to cirrhosis and liver cancer. Assessing the degree of
liver fibrosis is essential in treatment indication, monitoring and prognosis
of chronic hepatitis, an important contribution to reduce the rate of
progression to cirrhosis and liver cancer.

Liver biopsy is still considered the gold standard for staging liver
fibrosis, however it is an invasive method and has some complications and
limitations. Therefore, non-invasive methods for assessing liver fibrosis
has been developed in the world to reduce the need for liver biopsy. These
methods include biomarkers and imaging methods. In these biomarkers,
the Aspartate aminotransferase to Platelet Ratio The Index (APRI) is the
simple, available, inexpensive, but accurate. In imaging methods,
Acoustic Radiation Force Impulse Imaging (ARFI) is a new technique
assessing liver stiffness quickly and has a similar value to transient
elastography (TE) for evaluating liver fibrosis. APRI, transient
elastography and ARFI technique are probably non-invasive, rapid, simple
methods to assess liver fibrosis consistent with our country today.

ARFI and APRI have been studied quite a lot in the word, but there is no
study on coordination of these methods for evaluating of liver fibrosis. In
Vietnam, there were a few researches on the value of ARFI and APRI
compared with liver biopsy with relatively small sample sizes, but not any
research on combined these two methods, so we conducted a research
project on "Study on the value of liver fibrosis diagnosis by the
combination of ARFI technology with APRI in patients with chronic
hepatitis”, with 2 objectives:

1. Survey shear wave velocity measured by the ARFI technique and

APRI in patients with chronic hepatitis and the correlation between

them with liver fibrosis stages according to Metavir scoring system.

2. Determine the cutoff value, sensitivity, specificity, positive
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predictive value, negative predictive value and accuracy of ARFI

technique, APRI and their combinations in the diagnosis of the degree
of liver fibrosis in patients with chronic hepatitis.

- S

cientific and practical significance of the study

+ Scientific significance
This study will help to determine the cut-off value, sensitivity,
specificity, positive predictive value (PPV), negative predictive value
(NPV) and accuracy of ARFI technique, APRI and their combinations
in the diagnosis of the degree of liver fibrosis in patients with chronic
hepatitis.
The study also clarifies the relationship between shear wave velocity
measured by ARFI technique, and APRI with stages of liver fibrosis in
patients with chronic hepatitis and initially provides cut-off values of
shear wave velocity for liver fibrosis stages of Viethamese people
compared with the pathology.
+ Practical significance
The combinations of ARFI with APRI help to identify patients with or
without significant or advanced fibrosis better in routine clinical
practice. Therefore, it plays a major role in the diagnosis, monitoring
and therapeutic decisions of chronic hepatitis.

- The new contribution of the study
The dissertation is the first one in the world as well as in Vietham
studying on a combination of ARFI technique with APRI for the
diagnosis of degrees of liver fibrosis in patients with chronic hepatitis.
This thesis will provide us with a comprehensive view about the role
of ARFI technique, APRI and their combination to assess liver
fibrosis in patients with chronic hepatitis.

- Structure of the thesis
The thesis consists of 111 pages: 4 pages of introduction, 34
pages of review of the literature, 23 pages of patient and methods, 23
pages of results, 34 pages of discussion, 2 pages of conclusions, 1
page of suggestions. The study has 39 tables, 12 charts, 9 Figure, 1
schema, 130 references: 15 articles in Vietnamese, 115 in English.



Chapter 1. REVIEW OF THE LITERATURE

Chronic hepatitis represents a major public health problem in all
countries. The most common causes of chronic hepatitis: hepatitis B
virus (HBV), hepatitis C virus (HCV), alcoholic liver disease and non-
alcoholic steatohepatitis (NASH).

1.1. LIVER FIBROSIS

Liver fibrosis results from chronic damage to the liver. Progressive
liver fibrosis is a characteristic of chronic liver diseases, and its
significance derives from the evolution toward cirrhosis with
subsequent complications Therefore, the assessment of fibrosis in
chronic hepatitis is essential for patient management. It not only is a
determinant of the prognosis, establishes the optimal timing of therapy,
screening, and surveillance strategies for complications (HCC,
esophageal varices) in patients suffering from advanced fibrosis and
cirrhosis but also predicts and monitors the treatment response. There
are some histological classification systems used in chronic hepatitis
reporting such as Metavir score, Knodell 1V, Ishak, Scheuer ... The
most widely used is the Metavir score, which incorporates five stages
of fibrosis: FO (no fibrosis), F1 (portal fibrosis without septa), F2
(portal fibrosis with a few septa) F3 (septal fibrosis with many septa but
no cirrhosis) and F4 (cirrhosis). Based on the stages, liver fibrosis is
divided into 3 degrees including mild fibrosis (FO, F1), significant
fibrosis (>F2), advanced fibrosis (>F3) and cirrhosis (F4).

1.2. METHODS FOR ASSESSMENT OF LIVER FIBROSIS USED
IN THE RESEARCH

1.2.1. APRI

APRI formula

[( AST / ULN AST) x 100] / Platelets (10% L)

ULN: Upper limit of normal

According to the meta-analysis (2011), APRI can identify stages of
liver fibrosis with a moderate degree of accuracy. Although APRI
shows less diagnostic accuracy than Fibrotest, Fibrometer, Fibroscore,
APRI is still the first choice useful and available to evaluate liver
fibrosis in regions with limited healthcare resources. In Vietnam, there
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is not any research on the value of APRI using liver biopsy as “gold

standard”.

1.2.2. ARFI technology

Acoustic Radiation Force Impulse (ARFI) imaging is a new
elastography, integrated into a conventional Acuson S2000 ultrasound
system and first appearance in 2008. In Vietnam, this technique was
available in Nhat Tan hospital in 2010, Medic medical centre of Ho Chi
Minh City and Hue in 2011 and in University Medical Center of Ho
Chi Minh city in 2012.

1.2.2.1. Principle

Integrated into a conventional sonographic system, ARFI can be
performed during a standard examination. The target region can be
selected on a conventional B-mode image, and complementary
information can be obtained in real time. The acoustic push pulse is
generated only near the targeted region of interest (ROI), and short-
duration acoustic radiation forces (less than 1 millisecond) localize
displacement in the target tissue, producing shear waves perpendicular
to the acoustic push pulse. In the evaluation of shear wave velocity
(SWV), the stiffness of tissues can consequently be evaluated: The
more elastic a tissue is, the more displacement it undergoes. The
quantitative implementation of ARFI technology entails quantification
of the SWV, which is measured in meters per second. The stiffer a
tissue is, the greater the SWV is.

1.2.2.2. Value in assessing liver fibrosis

Nierhoff J’s the meta-analysis revealed good diagnostic accuracy of the
ARFT for the staging of >F2 and >F3, and excellent diagnostic accuracy
for F4. The mean diagnostic accuracy of ARFI expressed as the
AUROC was 0.84 for the diagnosis of significant fibrosis (=F2), 0.89
for the diagnosis of severe fibrosis (>F3), and 0.91 for the diagnosis of
liver cirrhosis (F4). In another meta-analysis, Bota. S et al concluded
that ARFI is a good method for assessing liver fibrosis, and showed
higher rate of reliable measurements and similar predictive value to TE
for significant fibrosis and cirrhosis. In Vietnam, there is only one
Nguyen Phuoc Bao Quan’s research on 241 healthy people and 160
patients with chronic liver disease (only 23 patients underwent liver
biopsy). Results revealed SWV increased in a group of chronic liver
disease and SWV correlated with fibrosis stages with R? = 0.5.
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1.2.2.3. Advantages and limitations
Advantages

- Itisan easy, rapid, painless technique; results are available after a
few seconds;

- Unlike TE, the examination can also be performed in patients
with ascites, narrow intercostal spaces, and high BMI;

- Visual control of measurement with the ability to avoid vascular
structures and to select the measurement depth;

- ARFI is incorporated into a conventional ultrasound system,
allowing ultrasound analysis of liver morphology at the same
time.

Limitations

- The measurement region is a small (0.5 cm x 1 cm),
predetermined area, the size of which cannot be changed:;

- The technique has not been validated as extensively as TE
(FibroScan).

1.2.2.4. Combined test

Combination of TE and APRI on Huwart L’s research (2013) revealed
higher accuracy than TE and APRI. AUROC of APRI, TE and
combined test are respectively 0.709, 0.837 and 0.834 for > F2; 0.816,
0.906 and 0.944 for > F3, and 0.820, 0.930, and 0.944 with F4.
Combining APRI or Fib-4 with TE also increased the specificity and
PPV to 100% for > F2 on Crisan D’s study (2012). Sporea I’ s study
(2011) showed combining TE with APRI increased the specificity with
PPV 96.8% and NPV 94.4% for > F2.

Until now, there is no any study on coordination of ARFI and APRI for
evaluating of liver fibrosis in the word.
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Chapter 2. SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS

The object of our study are patients who are 18 years or older with
chronic hepatitis caused by HBV, HCV, alcohol and non-alcoholic
steatohepatitis (NASH) in 115 People hospital in Ho Chi Minh (HCM)
city.

Time of sample collection study: 12/2012 - 01/2015.
2.1.1 Inclusion criteria
Patients with biopsy-proven diagnosis of chronic hepatitis caused by
HBV, HCV, alcohol, NASH.

- Diagnosis of chronic hepatitis: infiltration of chronic
inflammatory cells such as monocytes majority of lymphocytes
in pathology

- Determine causes of chronic hepatitis

+ NASH: all of the following criteria

(1) In pathology: steatosis affecting over 5% of the hepatocytes, the
presence of lobular inflammation, ballooning of the cells whether or
not fibrosis; (2) past history of the consumption of less than 20 g of
alcohol daily; (3) excluding other causes of fatty liver.

+ Alcohol: all of the following criteria

(1) History of the consumption of more than 30 g of alcohol daily, (2)

elevated GGT and AST levels and GGT > AST > ALT, (3)

steatosis, ballooning of the cells, inflammatory cell infiltration

whether or not fibrosis in pathology;
+ HBV: HBsAg (+) > 6 months and HBV DNA > 2.000 IU/ml.
+ HCV: anti HCV (+), and HCV RNA (+)
2.1.2. Exclusion criteria

- Patients declined to give consent;

- Acute flare of chronic hepatitis: ALT > 10 x ULN;

- There are other causes of chronic hepatitis;

- There are other causes of thrombocytopenia outside the liver,
congestive hepatopathy, heart or lung disease;

- Inadequate liver biopsy sample: less than six portal tracts or a
length less than 10 mm;
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- Invalid ARFI measurement: IQR < 30% and a success rate <

60%.
2.2. RESEARCH METHOD
2.2.1. Study design: cross-section
2.2.2. Sample size
The formula for calculating the sample size for the type of research
on specificity of a diagnostic test as follows:
Z.x P X(1-py)

FP+TN =

FP + TN :
- Pdis wo

n 1
FP: false positives, TN: true negative, a = 0.1 - Z a = 1.65, pdis:
prevalence of chronic hepatitis in the community. According to the
control center and disease prevention (CDC) (2012): pdis of chronic
hepatitis for Asians aged 18 years or older is 1.6 %. The specificity of
combined test (ARFI and APRI) for >F2 and >F3 predicts about 90 %.
w =0.05 - n=99.6. Therefore we will study on at least 100 patients.
2.2.3. Steps of performance
2.2.3.1. Select patients: All patients aged 18 years or older examined at
the 115 People's hospital met the inclusion criteria and exclusion
criteria.
2.2.3.2. Clinical and Laboratory evaluation
Patient age, sex, body mass index (BMI), medical history, detailed
alcohol consumption history, symptoms and signs were recorded.
Laboratory evaluation included full blood count, full liver biochemistry
tests, INR, fasting glucose, bilan lipid. AST/ALT and full blood count
were performed at the same time, one week before the liver biopsy.
The biopsies were performed in the right liver lobe using the
percutaneous technique. Real-time ultrasound-guided liver biopsy used
TruCut technique (Bard Magnum, USA), with automatic needle device
(needle 14 G). Most liver biopsy was performed in the same session
with ARFI measurements. Liver biopsy sample that is at least 10
cm long and contains at least six portal triads is considered adequate.
The liver biopsy specimens were stained with hematoxylin-eosin, PAS,
and Masson trichrome, and two experienced pathologists analyzed all of

them independently. Fibrosis was staged on Metavir score. The interval

between liver biopsy and ARFI measurement was at the most 2 weeks.
The operators who performed ARFI measurements and pathologists
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were blinded to all patients’ clinical, serological data.

Figure 2.4: Bard Magnum biopsy gun
ARFI was performed in all patients with a Siemens Acuson S2000TM
ultrasound system with 4ClI transducers. Scanning was performed with a
right intercostal approach, in the right liver lobe, segment VII-VIII, 1—-
2cm under the liver capsule. In each patient we performed 10 ARFI
measurements, the median value was calculated and the results were
expressed in kilopascals (kPa).

Figure 2.1: Siemens Acuson S2000TM ultrasound system integrated
ARFI with 4ClI transducers

Liver biopsy and blood tests were carried out at the 115 People hospital
and ARFI technique was performed at the Medic medical center of Ho
Chi Minh city.

2.2.4. Statistical analyses

Statistical analyses were conducted by using STATA 12.0 software.
Spearman’s rank correlation coefficient was used to assess the
correlation between histological stages of fibrosis and SWV/ APRI. The
diagnostic performance of ARFI and APRI was assessed using ROC
curves that were built for the detection of significant fibrosis (>F2),
severe fibrosis (>F3) and cirrhosis (F4). Optimal cut-off values were
chosen so that the sum of sensitivity (Se) and specificity (Sp) would be
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the highest. A p-value less than 0.05 was regarded as significant for

each statistic test.

2.2.5. The Ethics in research

The research protocol was approved by Scientific and Ethics Council
of 115 People hospital.

Patients and/or their family are fully explained and consent to
participate in research, committed to cooperate in the research process.
Patients can withdraw from the study in any circumstance.
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Chapter 3. RESULTS

119 patients with chronic hepatitis met inclusion and exclusion criteria
were included in the analysis from December 2012 to January 2015.
3.1. PATIENT COMMON CHARACTERISTICS
3.1.1. Age: mean + SD: 47.24 + 13.38; (22-80)
3.1.2. Gender: 41 female, 78 male (65.6%)
3.1.3. Liver biopsy

- Number of portal tracts: mean + SD: 7.11 + 2.05 (6-16)

- Stages of liver fibrosis

Table 3.7: Stages of liver fibrosis according Metavir

Fibrosis stage n %
FO 9 7.56
F1 57 47.9
F2 23 19.33
F3 19 15.97
F4 11 9.24
Total 119 100

F1 had the highest percentage of 47.9%, and F4 had the lowest
percentage of 9.24%.
- Complication: Pain at the biopsy site was the only one
complication occured 21.9 %.
3.1.7. Etiology
There were 3 causes of chronic hepatitis including NASH (56 cases),
alcohol (22 cases) and virus (41 cases: 21 HBV and 20 HCV).

BNADH
VIRUS

®ALCOMOL

344%

Chart 3.7: Etiology of chronic hepatitis

NASH had the highest percentage of 47,1%; Alcohol had the
lowest percentage of 18,5%.
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3.2. SURVEY SWV MEASURED BY THE ARFI TECHNIQUE

AND APRI AND THE CORRELATION BETWEEN THEM
WITH LIVER FIBROSIS STAGES ACCORDING TO
METAVIR SYSTEM.
3.2.1. Shear wave velocity
Reliable and valid ARFI-measurements (SWV) was available for 119
patients (100%).
Mean + SD: 1.41 + 0.54 m/s (0.8-3.43)

Table 3.11: Shear wave velocity according stages of liver fibrosis

SWV FO F1 F2 F3 F4
Mean 1.10 1.15 1.38 1.74 2.29
SD 0.09 0.24 0.42 0.47 0.58
Mean of SWV between stages of liver fibrosis was significantly
different (p < 0.001).

Coefficient of correlation Spearman rho between SWV and fibrosis
stage according to the Metavir was 0.69, p<0,000: positive correlation
between SWV and fibrosis stage.

Table 3.12: Correlation between some characteristics and SWV

SWV

Characteristics Spearman rho or r p
Age 0.39 <0.0001
Gender 0.08 >0.05
BMI -0.21 >0.05
ALT -0.17 >0.05
AST 0.28 <0.05
Platelet -0.27 <0.05
Degree of steatosis -0,09 >0.05
Histological activity 0.33 <0.0001

Significant positive correlation was found for age, AST,
histological activity with SWV. Platelet, BMI had a negative correlation
with SWV.

3.2.3. APRI
APRI mean + SD: 0.59 + 0.51, (0.11-3.23).
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Correlation coefficient between APRI and SWV: r = 0,41, p <0.0001.

Spearman rho between APRI and fibrosis stage: 0.35, p<0.001.
Bang 3.14: APRI according stages of liver fibrosis

APRI FO F1 F2 F3 F4
Mean 0.37 0.43 0.61 0.78 1.19
SD 0.11 0.28 0.40 0.77 0.74
Mean of APRI between stages of liver fibrosis was significantly
different (p < 0.001).

3.3. THE CUT-OFF VALUE, SENSITIVITY, SPECIFICITY, PPV,
NPV AND ACCURACY OF ARFI TECHNIQUE, APRI AND
THEIR COMBINATIONS IN THE DIAGNOSIS OF THE
DEGREE OF LIVER FIBROSIS
3.3.1. APRI
3.3.3.4. Accuracy

Table.17: Accuracy of APRI

Degree of fibrosis AUROC | SD Cl 95%
Significant fibrosis (> F2) 0.70 0.05 0.56-0.79
Advanced fibrosis (> F3) 0.70 0.06 0.58-0.81

SD: standard deviation, CI: confidence interval
AUROC of APRI was quite good for significant fibrosis
3.3.3.5. Cut-off value, sensitivity, specificity, PPV and NPV
Table 3.18: Sensitivity, specificity, PPV, NPV of APRI

Degree of fibrosis | Cut-off | Se Sp PPV | NPV | AUROC
(%) | (%) | (%) | (%)

Significant fibrosis | 0.569 509 | 833 | 711 67.9 0.7

(>F2) 0.5 509 | 75.8 | 62.8 65.8 0.67
Advanced fibrosis 1.163 40.0 | 96.6 | 80.0 82.7 0.7
(>F3) 1.0 40.0 | 80.6 | 68.7 81.4 0.68

Se: sensitivity, Sp: specificity

APRI had a high specificity to diagnosis of > F2, very high specificity
for diagnosis > F3 and high NPV for diagnosis of > F3. With cut-off
values recommended from some meta-analysis (0.5 for diagnosis of >
F2 and 1.0 for diagnosis of > F3), APRI had the same sensitivity and
NPV as the results of our study, but AUROC, the specificity and PPV
were lower.



3.3.4. ARFI technique
3.3.2.1. Accuracy
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Table 3.20: Accuracy of ARFI

Degree of fibrosis AUROC SD Cl 95%
Fibrosis (> F1) 0.74 0.06 0.62-0.85
Significant fibrosis (> F2) 0.86 0.04 0.79-0.94
Advanced fibrosis (> F3) 0.93 0,02 0.89-0.98
Cirrhosis (F4) 0.96 0,02 0.92-0.99

The accuracy of ARFI technique was very good to diagnosis significant

fibrosis and cirrhosis.

3.3.2.2. Cut-off value, sensitivity, specificity, PPV and NPV
Table 3.21: Sensitivity, specificity, PPV and NPV of ARFI

Degree of fibrosis Cut-off | Se Sp PPV | NPV
(m/s) (%) | (%) (%) | (%)
Fibrosis (> F1) 1.18 58.2 88.9 98.5 14.8
Significant fibrosis (> F2) | 1.29 79.3 89.4 85.7 84.3
Advanced fibrosis (> F3) | 1.36 96.7 86.5 70.7 98.7
Cirrhosis (F4) 1.77 100.0 | 89.8 50.0 100.0

ARFI had high sensitivity and specificity to diagnosis significant
fibrosis and advanced fibrosis and cirrhosis. NPV of ARFI was high for
predicting significant fibrosis and very high for predicting advanced

fibrosis and cirrhosis.

3.3.5. Combination of APRI with ARFI technique

3.3.5.1. Accuracy

Table 3.22: Accuracy of combinated test

Degree of fibrosis AUROC | SD | Cl 95%
Significant fibrosis (> F2) 0.73 0.03 | 0.66-0.79
Advanced fibrosis (= F3) 0.7 0.05 | 0.6-0.78

The combination of ARFI with APRI can help to identify better patients
with or without significant and advanced fibrosis with a quite good

accuracy.
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3.3.5.2. Sensitivity, specificity, PPV and NPV

Table 3.23: Sensitivity, specificity, PPV, NPV of a combined test

Degree of fibrosis Se Sp PPV | NPV
(%) | (%) | (%) | (%)
Significant fibrosis 45.3 100.0 | 100.0 | 69.5
(= F2)
Advanced fibrosis 40.0 98.9 92.3 |83.0
(>F3)

Combined test had very high specificity and PPV in significant and
advanced fibrosis and high NPV in advanced fibrosis.
3.3.5.3. APRI, ARFI and their combination
- Accuracy
Table 3.24: Accuracy of APRI, ARFI
and their combination

Degree of fibrosis AUROC

ARFI | APRI ARFI+APRI p
Significant fibrosis | 0.86 0.70 0.73 <0.005
=F2)
Advanced fibrosis 0.93 0.70 0.70 <0.005
(> F3)

Combined test did not increase AUROC of single tests for the diagnosis
of significant and advanced fibrosis.
- Sensitivity, specificity, PPVand NPV
Table 3.25: Sensitivity, specificity, PPV, NPV of APRI, ARFI,
and their combination

Test Degree of fibrosis | Se Sp PPV | NPV
ARFI Significant 79.3 | 89.7 85.7 84.3
Advanced 96.7 | 86.5 | 70.7 |98.7
APRI Significant 50.9 | 83.3 711 67.9
Advanced 40.0 | 96.6 |80.0 | 82.7
Combined test Significant 453 | 100.0 | 100.0 | 69.5
Advanced 40.0 | 989 |923 |83.0

Combined test increased the specificity and PPV of single tests for the
diagnosis of significant and advanced fibrosis.
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Chapter 4. DICUSSION

4.1. PATIENT COMMON CHARACTERISTICS

4.1.1. Age
The process of accumulating intercellular matrix causing liver fibrosis
very slow, estimated at about 20-30 years to progress to cirrhosis.
Therefore it can affect all age groups, it typically affects middle-aged
people. In our research, age mean was 47.24 similar to the result of
Cassinito C (2014), Chung JH (2013), Ngo Thi Thanh Quyt (2010)
and Lam Hoang Cat Tien (2015)’studies.
4.1.2. Gender
Men were more likely to get chronic hepatitis than women similar to
the result of Cassinito C (2014), Chung JH (2013) in foreign countries
as well as Ngo Thi Thanh Quyt (2010) and Lam Hoang Cat Tien
(2015)’studies in our country.
4.1.3. Liver biopsy

- Portal tracts

The median of number of portal tracts in our research was 7.11
range from 6 to 16 portal tracts, enough to analyze histology.

We performed biopsies of 127 patients, eight patients were
excluded due to poor quality of liver biopsy (< 10 mm length or < 6
portal tracts). Success rate of liver biopsy was 93.7 similar to Le Thi
Thanh Quyt (95.9%), Lam Hoang Cat Tien (92.3%). However,
according to these authors, only biopsy specimens less than 3 portal
tracts were excluded.

- Fibrosis stage

The proportion of cirrhosis (9.24%) in our study was low. This
is the main difference between our study and some other studies such as
studies of Cassinito C (2014), and Chung JH (2013). NAFLD / NASH
has been emerged in Asia in two recent decades, so the prevelence of
patients with cirhosis due to NASH is low, therefore we only has one
patients with cirrhosis due to NASH. In our study, the majority of
patients had chronic hepatitis due to NASH (47.1%) while chronic
hepatitis B and C were predominated in the studies mentioned above,
thereby affecting the proportion of patients with cirrhosis in our study.
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- Complication
Pain at the biopsy site was the only one complication of liver biopsy
occurred 21.9 % similar to Le Thi Thanh Quyt, Lam Hoang Cat Tien’
studies. The result from the study showed real-time ultrasound-guided
liver biopsy is relatively safe.

4.1.4. Etiology

Proportion of NASH in our study is higher than with other studies
such as Cassinito C (2014) , Chung JH (2013) , and Crespo G (2012).
Viral chronic hepatitis accounted for the highest percentage in these
studies , while NASH accounts for the highest percentage in our study.
We only selected patients having indication of liver biopsy in the study,
so proportion of patients with viral chronic hepatitis in this study was
only 33.6 %.

4.2. SURVEY SHEAR WAVE VELOCITY MEASURED BY
THE ARFI TECHNIQUE AND APRI AND THE
CORRELATION BETWEEN THEM WITH LIVER FIBROSIS
STAGES ACCORDING TO METAVIR SYSTEM

4.2.1. Shear wave velocity
In the last over 10 years several ultrasound-based non-invasive methods
such as TE, ARFI... for liver fibrosis assessment were developed. The
advantages of ARFI for the evaluation of liver stiffness (LS) are: they
are well tolerated by the patients; a quick answer in a few minutes and
the software is integrated in ultrasound machines existing in the hospital
so that the price of the evaluation is not high.
In our study, SWV was successfully obtained in all patients (100%)
similar to the majority of researches in the world such as studies of
Ebinuma H, Crespo G, Cassinotto C... whereas FibroScan failed were
11% of Crespo G, 3.1% of Ebinuma H and 2.6 % of Cassinotto C. With
a very high success rate, ARFI has showed high potential application in
clinical practice.

Although fibrosis stage is the most important factor deciding
SWV, some other factors may affect SWV. Our results demonstrated
the activity grade correlated positively with SWV similar to Rifai K,
Lupsor M and Takahashi H’s studies. This suggested that the activity
grade might affect the liver stiffness measured by ARFI as well as TE.
According to the research by Takahashi H, AST and ALT levels also
correlated with SWV, but our results only found a correlation between
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AST and SWV.

Some authors suggested that fat accumulation in the liver could cause
liver softer thus affecting SWV. However, our study as well as studies
of Rifai K and Lupsor M showed that the degree of steatosis
uncorrelated with SWV. So ARFI seems more accurate than Fibroscan
in patients with NAFLD.

In our research as well as most of the studies described above, SWV
had negative correlation with platelets and positive correlation with
fibrosis stages. SWV values tended to increase with the degree of
fibrosis, suggesting that ARFI technique could be reliable in evaluating
liver fibrosis.

4.2.2. APRI

According to Yilmaz Y’s retrospective study on 3 groups of patients:
chronic hepatitis B, C and NASH. The APRI mean of 3 groups
respectively was 0.46, 0.49 and 0.43, lower than the APRI mean in our
study (0.59). In addition, we found positive correlation between SWV
and APRI (r = 0.41) the same as the result of Le Trung Thi’s study (r =
0.589) and positive correlation between APRI and fibrosis stages
(Spearman rho = 0.35). Li SM’s study (2014) also demonstrated the
same result (Spearman rho = 0.478).

4.3. THE CUT-OFF VALUE, SENSITIVITY, SPECIFICITY, PPV,
NPV AND ACCURACY OF ARFI TECHNIQUE, APRI AND
THEIR COMBINATIONS IN THE DIAGNOSIS OF THE
DEGREE OF LIVER FIBROSIS

4.3.1. APRI

4.3.1.1. Accuracy

The meta- analysis of Lin ZH, Chou R and researches in 2014 such as
Cassinotto C, Li SM, Yamada R ... demonstrated APRI had quite good
accuracy in diagnosing significant fibrosis and good accuracy in
diagnosing advanced fibrosis and cirrhosis.

Accuracy in evaluation of significant and advanced fibrosis in this study
was 0.7. Similarly, in the study of Cassinotto C (2014) having a study
population like us (patients with chronic hepatitis caused by many
etiologies), accuracy was 0.72 for significant fibrosis and 0.73 for
advanced fibrosis.

Despite of lower accuracy than fibrotest, fibrosure, APRI is a
noninvasive diagnostic test for liver fibrosis that fullfills almost
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required characteristics: simple, available, inexpensive and accurate.

4.3.1.2. Cut-off value, sensitivity, specificity, PPV and NPV

Table 3.18 showed APRI values determined an optimal cut-off value of
0.569 for significant fibrosis and 1.163 for advanced fibrosis. At these
thresholds, the specificity was high (83.3% for significant fibrosis,
96.6% for advanced fibrosis). NPV was also high (82.7%) for advanced
fibrosis similar to some studies of Lieber CS (2006), Wang H (2013)
and Xu Xy (2014). For advanced fibrosis, the specificity of APRI was
slightly lower in these studies than our study.

Different studies identified different thresholds for diagnosis of degrees
of liver fibrosis, but most closed to 0.5 for diagnosis of significant
fibrosis and 1.0 for diagnosis of advanced fibrosis. When we used the
threshold value of 0.5 for significant fibrosis and 1.0 for fibrosis,
AUROC, sensitivity, specificity, PPV and NPV did not change much.
Thus, we should use the value of 0.5 for diagnosis of significant fibrosis
and 1.0 for diagnosis of advanced fibrosis for convenient use in clinical
practice.

4.3.2. ARFI technique

4.3.2.1. Accuracy

According to meta-analysis of Friedrich-Rush M (2012), Nierhoff
(2013) and studies in 2013 and 2014 such as Goertz, RS (2013) and
Cassinotto C (2014), ARFI had a high value for diagnosis of liver
fibrosis. AUROC for significant and advanced fibrosis from these meta-
analysis were 0.84; 0.89 (Nierhoff J), and 0.87; 0.91 (Friedrich-Rust
M). In our study, AUROC was 0.86 for diagnosis of significant fibrosis
similar to the results of studies mentioned above, and AUROC was 0.93
for advanced fibrosis, higher than their results.

A diagnostic test is considered excellent for AUROC values between
0.9-1, good for AUROC values between 0.8-0.9, fair for AUROC
values between 0.7-0.8, poor for AUROC values between 0.6-0.7 and
failed for AUROC values between 0.5-0.6. With high AUROC values,
ARFI is a good test for diagnosis of significant fibrosis and excellent
test for diagnosis of advanced fibrosis.

4.3.2.2. Cut-off value, sensitivity, specificity, PPV and NPV

Our study found sensitivity, specificity and NPV of ARFI were more
than 85%, higher than the results of other authors: Friedrich-Rush M
(2012), Yap WW (2013) and Cassinotto C (2014). Especially,
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specificity and NPV of ARFI were very high for assessing advanced

fibrosis. Therefore, this technique is highly valuable to diagnose and

exclude significant and advanced fibrosis.

Currently, there are three medical centers equipped with ARFI

technique in our country. Table 4.9 demonstrated different threshold

values of SWYV for diagnosis of liver fibrosis degrees in these centers.
Table 4.9: Cut-off value of SWV for degrees of liver fibrosis

Cut-off value of SWV (m/s)

>Fl >F2 >F3 F4
Medic medical centre of Hue 1.23 1.34 1.55 1.86
University Medical Center of HCM city
Medic medical centre of HCM city 1.16 1.25 1.32 1.56
Our study 1.18 1.29 1.38 1.77
Friedrich-Rust M (2012) [55] 1.34 1.55 1.80
Nierhoff'J (2013) [90] 1.35 1.6l 1.87
Cassinotto C (2014) [28] 1.35 1.38 1.5 1.61

Medic medical center of Hue and University medical center of HCM
city have used cut-off values are proposed by Siemens from the results
of many studies before 2011. Medic medical center of HCM city uses
threshold values from linear regression analysis between ARFI and TE
from the study on 544 patients with chronic liver disease without biopsy
serving as the reference standard.

Until now there are only 2 meta-analysis: Friedrich-Rust M (2012)
included 349 studies until 10/2010; Nierhoff J (2013) included 36
studies with 3951 patients from 2007 to 2/2012. Tables 4.9 showed the
cut-off values for >F2 and >F3 in our study were lower than these meta-
analysis and study of Cassinotto C (2014). Cut-off values for >F1, >F2
and >F3 in our study were similar to Medic medical center of HCM
city. However, this study did not used liver biopsy as the gold standard
for diagnosis of liver fibrosis. Cut-off value for F4 in our study was
higher than studies of Medic medical center of HCM city and
Cassinotto C, but lower than Nierhoff J’s study. Due to the number of
patients with F4 only 11 patients, the cut-off value for F4 in our study
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was only reference value. We wonder if cut-off values for Viethamese

people are lower than foreigners’ values. So far, we still do not have
consensus on the cut-off values of SWV for evaluation of liver fibrosis
stage like TE.

4.3.3. Combination of APRI with ARFI technique

Evaluation of fibrosis is crucial in the assessment of chronic liver
disease. Currently, histological assessment based on semi-quantitative
scores is considered the best method for evaluating fibrosis, although
biopsy has also some drawbacks that have led to the development of
techniques geared towards a non-invasive assessment of liver fibrosis.
However, each non-invasive method has some its own certain
limitations. Thereby some studies attempted to combine two methods in
order to improve overall accuracy. The results of some studies explored
that combination of two methods could increase some values, but also
reduce some values. In study of Sporea | (2011), combination of TE and
ARFI increased the specificity, PPV but reduced the accuracy and
sensitivity. The study of Crespo G (2012) explored combination of ELF
(the Enhanced Liver Fibrosis) and TE or ARFI technique increased PPV
and NPV for significant fibrosis and cirrhosis.

There are 2 types of diagnostic tests: screening tests used to screen for
the disease and confirmatory tests used to determine disease. Screening
tests require the high sensitivity, so accept high false positives. While
confirmatory tests require high specificity in order to minimize false
positives. Sensitivity and specificity are often inversely proportional to
each other, if a test has a higher sensitivity, it will has the lower
specificity and vice versa. AUROC helps us to compare the accuracy
between tests and when AUROC > 0.7, the test is allowed to use in
clinical practice. However, we need predicted values in clinical practice
including PPV and NPV. PPV is the percentage of patients with a
positive test who actually have the disease and NPV is the percentage of
patients with a negative test who do not have the disease.

The aim of our study was to increase specificity (the ability to
confirm the disease) and predict values (PPV, NPV) when combination
of ARFT and APRI in evaluating liver fibrosis.

Our study explored a combined test increased specificity for > F2
(100%) and > F3 (98.9%), higher than specificity of APRI for > F2
(83.3%) and > F3 (96.9%) and specificity of ARFI for > F2 (89.3%) and
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> F3 (86.5%), so reducing the sensitivity in combined test was

reasonable. Besides, a combined test increased PPV (100% for > F2 and
92.3% for > F3) higher than PPV of APRI for > F2 (71.1%) and > F3
(80.0%) and PPV of ARFI for >F2 (85.7%) and > F3 (70.7%)).
However, the combined test had lower AUROC than ARFI technique.
With increased specificity and PPV, coordination 2 methods helps
identify and predict significant and advanced fibrosis better than ARFI
or APRI alone in patients with chronic hepatitis.

Our results are similar to studies of Crisan D (2012): combination APRI
with TE increased specificity and PPV to 100% for > F2) and Sporea I
(2012): combination ARFI and TE increased PPV (90.9% to 93.3%)
and specificity (71.1% to 93.3 %) for > F2; increased PPV (68% to
84.9%) and increased specificity (83.3% to 94.4%) for F4; but reduced
accuracy (0.827 to 0.68), reduced sensitivity (86.1% to 60.5%) and
NPV (60.3% to 41.1%) for > F2. Another study of Crespo G (2012)
revealed combination ARFI and ELF also increased PPV, NPV for >
F2.
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CONCLUSION

By study on the value of liver fibrosis diagnosis by the combination of
ARFI technology with APRI in 119 patients with chronic hepatitis, we
had the following conclusions:

1. Survey shear wave velocity measured by the ARFI technique
and APRI and the correlation between them with liver fibrosis
stages according to Metavir scoring system

- Mean of shear wave velocity was 1.41+0.54 (0.8-3.43 m/s); mean
of APRI was 0.59+0.51 (0.11-3.23).

- Mean of shear wave velocity according to fibrosis stages were
1.1£0.09 (F0), 1.15+0.24 (F2), 1.38+0.42 (F3), 1.74+0.47 (F3),
and 2.29+0.58 (F4). Mean of APRI was 2.29+0.50. Mean of
APRI according to fibrosis stages were 0.37+0.11 (F0); 0.43+£0.28
(F1); 0.610.40 (F2); 0.78+0.77 (F3), and 1.19+0.74 (F4).

- Mean of shear wave velocity and mean of APRI between stages
of liver fibrosis were significantly different (p < 0.001).

- Shear wave velocity had positive correlation with stage of liver
fibrosis according to Metavir (p < 0.0001). APRI had a positive
correlation with shear wave velocity and stage of liver fibrosis
according to Metavir (p < 0.0001).

2. The cut-off value, sensitivity, specificity, PPV, NPV and
accuracy of ARFI technique, APRI and their combinations in the
diagnosis of the degree of liver fibrosis
2.1. APRI
- The accuracy of APRI was quite good (AUROC=0.7) for
diagnosis of significant and advanced fibrosis.
- For significant fibrosis, APRI values determined the sensitivity
of 50.9%, specificity of 88.3%, PPV of 71.1% and NPV of
67.9% with the cut-off value of 0.569. For advanced fibrosis,
ARFTI had the sensitivity of 40%, specificity of 96.6%, PPV of
80.0% and NPV of 82.7% with the cut-off value of 1.163.
APRI had high specificity in both degrees of fibrosis, and high
PPV and NPV for advanced fibrosis, thereby it was valuable to
determine and exclude advanced fibrosis.
2.2. ARFI technique
- ARFI had a good accuracy for significant fibrosis
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(AUROC=0.86), and excellent (AUROC=0.93) for advanced

fibrosis.

For significant fibrosis, ARFI determined the sensitivity of
79.3%, specificity of 89.4%, PPV of 85.7% and NPV of 84.3%
with the cut-off value of 1.29 m/s. For advanced fibrosis, ARFI
had the sensitivity of 96.7%, specificity of 56.5%, PPV of
70.7% and NPV of 98.7% with the cut-off value of 1.36 m/s.
This method had high specificity and NPV in both degrees of
fibrosis, thereby it was valuable to determine and exclude
significant and advanced fibrosis.

Cut-off value of shear wave velocity were 1.29 m/s for > F1,
1.29 m/s for > F2, 1.38 m/s for > F3, and 1.77 m/s for F4.

2.3. Combination of APRI with ARFI technique

Combination of APRI with ARFI increased the specificity to
100% for diagnosis of significant fibrosis and 98.9% for
diagnosis of advanced fibrosis; increased PPV to 100% for
diagnosis of significant fibrosis and 92.3% for diagnosis of
advanced fibrosis compared with ARFI technique or APRI
alone. Thus, their combination was valuable to determine and
predict having significant and advanced fibrosis better than
ARFI technique and APRI.
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SUGGESTIONS

From results of our study, we have the following recommendations:

Patients with chronic hepatitis should be assessed the degree of
liver fibrosis their combination to determine whether or not
significant and advanced fibrosis in order to make treatment
decisions promptly and appropriately.

When there is a concordance of ARFI and APRI at the degree of
significant or advanced fibrosis, patients do not need to undergo a
liver biopsy.

Cut-off value of APRI should be 0.5 significant fibrosis and 1.0
for advances fibrosis in order for convenient use in clinical
practice

We hope there will have studies with bigger sample size to
determine exactly optimal cut-off value of ARFI technique and
assess the role of the combination ARFI with APRI for diagnosis
of degrees of liver fibrosis in Vietnamese patients with chronic
hepatitis.
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