NGHIEN CUU KHOA HOC

NGHIEN CUU PHOI HOP TV SO GPR VA APRI TRONG DANH GIA
X0 HOA GAN G BENH NHAN VIEM GAN VIRUS B MAN TiNH

Tran Thi Quynh!, Trin Xuin Chuong?

Pt van dé: Danh gid xo hoa gan (XHG) rat can thiét khi tiép can bénh nhan viém gan virus B man
(VGVRB). Do d6 dan hoi gan bang xung luc birc xa &m (Acoustic Radiation Force Impulse, ARFI) da dugc
str dung rong rdi va gitp lam giam nhu cau sinh thiét gan trong vi¢c danh gia XHG. Céc xét nghiém danh gia
XHG khong xam lan tré nén quan trong va ngay cang co nhicu chi s6 madi dugc phat trién nhung chua dugc
nghién ctru nhiéu tai Vi¢t Nam.

Muc tiéu: Khao st gia tri ty so GPR va APRI ¢ bénh nhan viém gan virus B man. So sanh gia tri phéi
hop cua ty so GPR va APRI véi APRI trong danh gia xo hoa gan.

Doi tuong va phuwong phdp: Nghién ciru md ta cat ngang trén 79 bénh nhén > 18 tudi duge chan doan
viém gan virus B man, dén khdm tai Bénh vién Dai hoc Y Duogc Hué va Trung tam Y té huyen Phu Vang tu
thang 5/2021 den thang 9/2022. Ty s0 GPR va APRI duoc tinh toan dua trén cac xét nghié¢m thuong quy va
79 bénh nhan déu dugc do xo héa gan bang ky thuat ARFI tai Trung tam Y khoa Medic Hue.

Két qua: Trong danh gia xo hoa dang ké: V6i gia tri ngudng cit 0,397; APRI c6 d6 chinh xéac kha t6t
trong chén doan xo hoa gan dang ké (AUROC 0,725), do nhay 74 3%, do dac hiéu 70,5%; gia tri tién doan
duong (PPV) 65%:; gia tri tién doan &m (NPV) 76,9% nhung khi phéi hop cung voi ty soO GPR thi tang do
chinh xac 1én 0,942, 6 nhay va NPV tang lén 100% do ddc hiéu tang 1én 85,1%; PPV tang lén 82,1%. Ddi
v6i xo hoa gan nang: V&i ngudng cat 0,406; APRI c6 do chinh xéc 1a 0,799; do nhay 86,7%; do dac hiéu
62,5%; PPV 35,1%; NPV 95,2% con khi ph01 hop cung véi ty GPR thi tdng d6 chinh xac lén 0,882; do
nhay, NPV cling tdng 1én 100%.

Két lugn: Su phéi hop ty s6 GPR va chi,s(') APRI lam tang d6 chinh xac, d§ nhay, do dac hiéu, cac gia tri
tién doan so vai su dung don doc tirng chi so trong danh gia xo hoa gan dang ké va danh gia xo hoa gan nang.

Tir kh6a: Viém gan virus B man, ty s GPR, chi s APRIL
DAT VAN DE Index: APRI) Ia chi diém don gian, d& thyc hién,
Viém gan virus B 1a mot van dé sirc khoe nghiém cl.n phi thap, bat ky co s6 y t& ndo cling ¢6 the thuc

A A ,aa , N A A hién. B3 tr 1au, gamma-glutamyl transferase (GGT)
trong trén toan cau. Murc d6 xo hoa gan 1a yéu t6 dy g ) .
sk , o ) A s da duoc biét va st dung rong rai nhu mot chi so roi
doan bién chimg va tir vong, chi dinh diéu tri, danh
e A A £ . loan chtic ndng gan, trong cac bénh ly gan do rugu
gia dap tng diéu tri, tién lugng rat quan trong va \ 3
va cac bénh Iy gan man. Gan day, nhi€u bao cao cho
thdy GGT co gi4 tri twong dbi trong danh gia xo hoa
gan ¢ nhitng bénh nhan viém gan virus B man. Ty
s0 gamma-glutamyl transpeptidase (GGT) va PLT

(GPR) la phuong phap méi nghién ciru d& danh gia

c6 y nghia'®. Cho dén nay, sinh thiét gan van duoc
xem 1a tiéu chuan vang dé danh gia xo hoa gan, tuy
nhién sinh thiét gan la phuong phap xam nhép, chi
phi cao, kha ning lap lai khong nhiéu, c6 thé c6 bién
chirng va bdc 16 mot s6 han ché. o f .
. ) . x0 hda gan®’. Tai Viét Nam, cho dén nay co rat it
Trong cac chi diém sinh hoc, ty s6 AST trén ti€u nghién ctru vé dénh gi4 xo héa gan bing GPR, trong

cau (The Aspartate aminitransferase to Platelet Ratio khi céc nghién ciu v& chi s6 APRI ¢6 khé nhidu
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POl TUONG VA PHUONG PHAP

Poi twgng nghién ciru: Bénh nhan dén kham tai
Bénh vién Truong DPai hoc Y Dugc Hué va Trung
tam Y té huyén Phii Vang tir thang 5/2021 - 9/2022.

Tiéu chuin chon bénh: Bénh nhan viém gan
virus B man dang hoac chua diéu tri tir 18 tudi da
duoc chan doan viém gan virus B man tinh hoi du
céc tiéu chuan chan doan viém gan B man tinh dua
vao tiéu chuan cua Bo Y té (2019) va duoc do do
dan hoi gan bang k§ thuat ARFI'.

Tiéu chudn logi trir: Bénh nhan tir chdi tham gia
vao nghién ctru, phu nit ¢6 thai, transaminase > 5 lan
gi4 tri binh thuong, dong nhiém HCV hodc HIV, gan
nhiém m&, bénh ly dudng mat, bénh gan do rugu,
bénh gan do thudc, xo gan mat bu, ung thu gan, dai
thdo dudng, bénh 1y tuyén giap,... Bénh 1y ning kéo
dai khong thé tham gia nghién ciru.

Phuwong phap: Nghién ciru m6 ta cit ngang.

Thu thap va xir Iy s6 liéu: Bénh nhan thoa méan
tiéu chuan, dong ¥ tham gia nghién ciru duoc thu
thap theo thong tin mau. Gia tri gidi han trén binh
thuong ciia AST, ALT, GGT lan luot 1a 32, 33, 40
U/L d6i véi Bénh vién Truong Pai hoc Y Dugc Hué
va 40, 38, 45 U/L d6i véi Trung tim Y té huyén Phu
Vang. Chi s6 APRI va GPR duoc tinh theo cong
thire sau:

ULN (Upper Limit of Normal): Gia tri gigi han
trén binh thudng.

K¥ thuat ARFI dugc thuc hién bdi cac bac si chén
doén hinh anh tai Trung tim Y khoa Medic Hué bang
may si€u am 5D RS85 cia hing Samsung va may
siéu am ACUSON S2000 ctia hdng Siemens c6 cai
dat tinh ning ghi hinh ARFI trén dau do cong 4C1, da
tan s6 1 - 4MHz va phin mém dinh lwong s& mo éo.

NGHIEN CUU KHOA HOC

Dit liéu, két qua nghién ctru duge phén tich théng
ké bang phan mém SPSS 20.0.

- Théng ké: Bién dinh lwong dugc biéu thi bing
gia tri trung binh £ d6 1éch chuan (SD), bién dinh
tinh mo ta bang tan s6, ty 1¢.

- Phan tich hdi quy logistic dé tim yéu té doc lap
tién doan xo hoa gan.

- Mbi tuong quan dugc xac dinh bang phan
tich twong quan Pearson (phan phdi chudn) hoic
Spearman (phan phdi khéng chuin). p < 0,05 cho
thdy su khac biét c6 y nghia théng ké.

- Tinh d¢ nhay, d6 dac hiéu, gia tri ti€én doan duong
va am theo timg gié tri diém cét (cut-off) ciia GPR,
chon ra gia tri diém cét tdt nhit. Xéac dinh do chinh x4c
ctiia GPR trong du doan xo gan bang phan tich duong
cong ROC (Receiver Operating Characteristic) gom
dién tich dudi duong cong (AUC: Area Under de
ROC Curve), khoang tin cay (KTC).

KET QUA

Tt thang 5/2021 - 9/2022, tai Phong kham Noi,
Bénh vién Pai hoc Y Dugc Hué va Phong kham Noi,
Trung tim Y t& huyén Phu Vang, c6 79 bénh nhan viém
gan virus B man théa mén tiéu chuan nghién ctu. Két
qua phan tich trén nhém dén sé nghién ciru nay nhu sau:

Pic diém dan s6 nghién ciru

Da sb bénh nhan co xét nghiém coéng thuc méau
trong gidi han binh thuong. Tiéu cau 1a chi sb ghi
nhan bat thudng nhidu nhét véi gin 13,9% truong
hop. Khoang 1/3 bénh nhan ghi nhan c6 AST, ALT,
GGT tang; trong do6 ty 1¢ bénh nhan co6 tang ALT
cao nhit khoang 41,77 %, GGT thap nhit (34,18%).
Bénh nhan c¢6 d6 xo hoa nhe (F1) chiém ty 1€ cao
nhat 35,4%, bénh nhan c6 d¢ xo héa F > 2 chiém
gan % mau nghién ctru (44,3%).

Bang 1. Mot sb yéu t6 tién lwgng tlr vong & bénh nhan VPLQTM

Yéu té Chung (n%) FO, 1 (n = 44) F22(n=35) P
Tudi (ndm) 48,18 + 15,32 4545 + 14,47 51,60 + 15,88 0,076
Gi6i tinh nam (%) 58,2% 24 (54,4%) 22 (62,9%) 0,457*
Thoi gian mac VGVRB man (ndm) 4,75 + 3,42 4,61+3,60 4,91+322 0,701
Thoi gian diéu tri (ndm) 419 + 317 3,86 + 3,00 4,60 + 3,38 0,309
Bach cAu (109/L) 141,08 + 14,32 7,11 +£2,27 6,60 + 1,89 0,296
Hemoglobin (g/L) 6,88 + 2,12 140,48 + 16,06 141,83 + 11,97 0,680
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Tiéu cAu (109/L) 217,13 + 55,94 228,34 + 56,01 203,03 + 53,34 0,045
AST (UIL) 34,43 + 21,35 27,71+ 9,14 42,88 + 28,43 0,001
ALT (ULL) 37,71+ 22,95 31,68 + 18,85 45,28 + 2556 0,008
GGT (ULL) 42,94 + 44,96 30,67 + 19,41 58,37 + 61,00 0,006
FO F1 F2 | F3 F4
Phan do XHG (n)
16 28 | 20 | 10 5

Cic dac diém 1am sang, cin 1am sang, tién doan xo hda gan

Gia tri trung binh AST, ALT, GGT, s6 lugng ti€u cau co6 su khac biét c6 y nghia thong ké gitra gitta nhom
x0 hoa gan t F2 tro Ién va nhom khong xo hoa gan hodc xo hda gan nhe. Tién hanh phén tich 4 bién noi
trén dé tim yéu, t6 lién quan dén xo hoa gan tur F2 tro 1én trong m6 hinh hoi quy logistic da bién, cho két
qua so lugng tiéu cau va GGT 1a hai bién s6 lién quan c6 ¥ nghia théng ké dén xo héa gan dang ké tro lén.

Bang 2. Phan tich hdi quy logistic da bién cac yéu t6 lien quan dén XHG dang ké tré lén

Bién s6 OR Khoang tin cay 95% P
S6 lwong tidu cu 1,013 1,002 1,024 0,018
AST 0,932 0,866 1,004 0,062
ALT 1,010 0,971 1,052 0,616
GGT 0,965 0,934 0,997 0,033

Bang 3. Twong quan gilra cac xét nghiém co ban
va giai doan xo hoa gan

Bién sé Hé sé twong quan =
Spearman rho
Tiéu cau -0,296 0,008
AST 0,389 < 0,001
ALT 0,313 0,005
GGT 0,447 < 0,001

AST, ALT, GGT c6 moi tyong quan thudn, muc
do trung binh, c6 y nghia thong ké v4i mie do xo
hoéa gan, rho lan lugt 1a 0,389; 0,313; 0,447 véip <
0,005. Nguoc lai, so lugng ti€u cau c6 moi tuong
quan nghich, muc dd yeu, cd y nghia thong ké voi
muc do xo hoda gan, rho 13 -0,296; p < 0,001.

M&bi twong quan gitra ty GPR, chi s6 APRI va
mirc do xo hoa gan do bang ky thuat ARFI

Bang 4. Tuong quan gilra cac xét nghiém co ban va
giai doan xo h6a gan

Giai doan xo héa gan

Biéu do 1. Biéu db twong quan lan lwot gitra ty GPR,
chi s6 APRI va giai doan xo héa gan do bang ARFI
Ty GPR co,su trong quan thudn, mire d6 manh,
¢ ¥ nghia théng ké vi giai doan xo hoa gan do
bang ky thuat ARFI, rho 0,565; p < 0,001. Chi s6
APRI ¢0 su tuong quan thuan mirc do trung binh,

¢ ¥ nghia thong ké véi giai doan x0 hoa gan do
bang ky thuat ARFI, rho 0,435; p < 0,001 (Bang 5,

Biéu d 1).

Gi4 tri phoi hop ciia tj s6 GPR va chi s6 APRI
v6i chi so APRI trong danh gia xo héa gan duwa
trén ARFI

Bang 5. D6 chinh xac clia APRI, GPR va phdi hop
hai phwong phap

Hé s6 twong quan Spearman p
Ty GPR 0,565 < 0,001
Chi s6 APRI {0,435 < 0,001

AUROC
Murc d6 xo héa
APRI GPR |APRI*GPR
Xohoadangke (F | ,og 0,798 0,942
>2)
Xo héanang (F=3) | 0,799 0,838 0,882
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Biéu do 3. Puong cong ROC clia ty GPR (d), chi s& APRI (e) va phdi hop hai phwong phap (f) déi véi xo héa

na

ng (F = 3)

K3§ thuat phdi hop hai phuong phap APRI va GPR ¢6 AUROC cao hon so véi riéng 1é tirng phuwong phap
APRI hodc GPR trong xo hoa déng ké va ning.
Bang 6. Do nhay, do dac hiéu, PPV va NPV cta APRI, GPR va phéi hop hai phuong phap

Mirc d6 xo’ héa Do nhay (%) | D6 dac hiéu (%) PPV (%) NPV (%)

DPang ké 74,3 70,5 65 76,9
APRI

Nang 86,7 62,5 35,1 95,2

Dang ké 94,3 65,9 68,8 93,5
GPR

Nang 73,3 82,8 50 93
Phéi hop hai Pang ké 100 85,1 82,1 100
phwong phap | Nang 100 65,6 41,7 100

Trong dénh gia xo héa dang ké:

Voi gia tri ngufmg cat 0,397; APRI c6 d6 nhay 74,3%; do dac hiéu
70,5%; PPV 65%; NPV 76,9% nhung khi phoi hop cung vai ty so GPR thi tang d6 chinh xac 1én 0,942, do
nhay va NPV tang 1én 100% d6 diac hiéu tang 1én 85,1%; PPV ting 1én 82,1%. Ddi v6i xo hoa gan ning:
Vi ngudng ¢at 0,406 co do nhay 86 7%, do dac h1eu 62,5%; PPV 35 1%, NPV 95,2% con khi phdi hop
cung voi ty sO GPR thi tang d6 chinh xac 1én 0,882; do nhay, NPV ciing tang 1én 100% (Bang 7).
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BAN LUAN

Dic diém dén so nghién ciru

Trong nghién ctru cia chung t6i, dg tudi trung binh
1a 48,18 + 15,32. Bénh nhén chi yeu 1a tir 41 tudi trd
1€n chieém 68,3%. Két qua khac biét khong dang ké so
v&i cac nghién ciru trong va ngoai nudc’S,

Pa so6 bénh nhan c6 xét nghiém cong thirc mau
trong gidi han binh thudng, Tiéu cau la chi s6 c6 ghi
nhan bat thuong nhi€u nhat voi gan 13,9% truong
hop nghién ctru. SO luwgng tiéu cau trung binh trong
nghién ctru cua chung t6i 1a 217,13 + 55,94 x 109/L.
Keét qua ndy twong tir v6i nghién ctru ciia Tran Thi
Khanh Tuong trén doi tugng viém gan man do nhiéu
nguyén nhan khac nhau (249,03 G/L) va nghién ctru
cua Nguyén Dinh Chuong trén d6i tuong bénh nhan

viém gan B man (220,71 G/L) nhung cao hon so véi
nghién ctru ciia Lemoine (171 - 179 G/L)>*.

Ciac dac diém lam sang, cdn lam sang, tién
doan xo hdoa gan

Trong nghién ctu cua chung t6i, GGT va so
luong tiéu cau la hai yeu to tién lugng xo hda gan
dang k€ c6 y nghia thong ké. Xo hoa gan cang nang
thi tiéu cau cang gidm phu hgp vdi y van. Muc do
x0 hda gan cang tang dan dén hai hiu qua: Tang ap
luc tinh mach ctra dan dén pha huy tiéu cau trong
lach, giam tong hop thrombopoetin ¢ gan dan dén
gidm san xuat ti€u cau ¢ tuy xuong. Hién nay, co
ché GGT lién quan dén xo hoa gan con chua dugc
biét r5. Nam 2017, nhom tac gia Li da cong bo thém
mdt chi s6 méi twong ty ty sé GPR 1a ty s6 GAR
(The Gamma glutamyl transpeptidase to, Albumin
Ratio)’. Tt nhimg nghién ctru trén cho thay két qua
hang dinh vé moi lién h¢ gitra GGT va xo hoa gan ¢
nhitng benh nhan nhiém virus viém gan B man.

Heé s tuong quan Spearman cua GGT va tiéu cau
véi cac giai doan xo hda gan trong nghién ctru cua
ching toi lan luogt 13 0,447 va -0,296, tuong tu so
véi nghién ctiru cua Lemoine, Nguyén Pinh Chuong.
Maéc du hai hé s6 tuong quan cua hai bién néi trén déu
c6 y nghia thong ké nhung mirc 46 twong quan khong
qua tot (Jr] < 0,5). Chinh vi méi tuong quan khong cao
nén trong thuc hanh 1am sang it khi chiing ta str dung
don 1¢ mét xét nghiém ma thudng phoi hop cac bién
s0 dé tang do chinh xac trong chan doan xo hoa gan.

Moi twong quan giira ty so0 GPR, APRI va mirc
dd xo héa gan do bang ky thuit ARFI

Nghién ctru cta chung t6i ghi nhan hé so6 tuong
quan Spearman rtho = 0,565 giira ty s6 GPR va gial
doan xo hoa gan do bang ky thudt ARFI. Két qua
nghién ctru clia ching toi twong ty voi nghién ciru ciia
Nguyén Binh Chuong (2019) va Huang R (2017)2,6.
So v6i chi so APRI (rho = 0,435) thi ty GPR c6 moi
twong quan tot hon so véi muc d6 xo hoa gan.

Gia tri phoi hop cia ty so GPR va APRI véi
APRI don doc trong danh gia xo héa gan dua
trén ARFI

Nghién cttu cga chung t6i trong danh gia xo hoa
gan dang ké&, phoi hgp chi so0 APRI va ty s6 GPR

lam taing AUROC, d¢ nhay, d¢ dac hiéu va gia tri
tién doan am so véi ty s0 GPR va chi so APRI don
ddc, tuy nhién, PPV giam di so vdi khi danh gia
bang ty sO GPR riéng ré. Do nhay rat cao khi phoi
hop hai phuong phap trong chan doan xo hoa dang
ké (100%) va xo hoa nang (100%), tang hon so voi
ty s0 GPR (94,3% doi véi xo hoa dang ké va 73,3%
doi voi xo hoa nang) va APRI (74,3% doi voi xo
héa dang ke va 86,7% doi vdi xo hoa nang). Do dac
hiéu tang khi ph01 hop, hai phuong phap trong danh
gia xo hoa gan dang ké, nhung giam trong danh gia
x0 hoéa gan nang. Ngoal ra, phoi hop hai phuong
phép con lam taing NPV (100% doi vaoi ca xo hoa
dang ké va xo hda nang) so vdi ty so GPR riéng 1¢
(93,5% doi véi xo hoa dang ké va 93% doi voi xo
hoa nang) va vdi APRI (76,9% doi voi xo hda dang
ké va 95,2% doi véi xo hoa nang) trong chan doan
x0 hoa dang ke va nang. Vai két qua tang AUROC,
dd nhay va NPV, phdi hop hai phuong phap giup
xac dinh va du doan mirc 46 xo hoa dang ké va nang
tot hon so v6i ty so GPR hay APRI don dgc trén
bénh nhan bi viém gan virus B man. Tuy nhién, phoi
hop hai phuong phap ngoai gidm do do dac hi¢u con
giam PPV cho mtrc d§ xo hda gan nang so vai ty so
GPR. Hién nay, chiing t6i van chua tim thay dugc
nghién ctru ndo phoi hop hai phuong phap trén dé
danh gia xo hoa gan dé c6 the ban luan cé hay khong
su khac biét gitra cac nghién ctru. Véi AUROC >
0,7; phoi hgp hai phuong phéap van c6 gia tri tot ap
dung trong thuc hanh 1am sang. Str dung cac chi so
két hop tir cac xét nghiém don gian nhu APRI va
ty GPR trong danh gia xo hoa gan van con nhiéu
han che, nhung chung t6i tin tudng viéc hi€u biét va
phén tich cac han ché cta tung phuong phap danh
gia xo hoa gan dé ap dung mot cach hoan toan phu
hop trong thyc hanh 1am sang.

KET LUAN

Qua nghién ctru danh gid mic dd xo hoéa gan
gan ¢ 79 bénh nhan viém van virus B man bang ty
s0 GPR va APRI ¢6 do6i chung véi ki thuat ARFI,
chung t6i co6 cac ket luan sau day.

- Ty s0 GPR va giai doan xo héa gan do bang ky
thudt ARFI c6 su twong quan chat (r = 0,565), co y
nghia thong ké.

- Chi s6 APRI va giai doan xo hoa gan do bang
k¥ thuat ARFI c6 su tuong quan thuan (r = 0,435),
c6 y nghia thong ké.

- Trong danh gia xo hoa dang ké: Vi gia tri
ngudng cat 0,397; APRI c6 d6 chinh xac kha tot
(AUROC: 0 725) do nhay 74,3%; d6 dic hiéu
70,5%; PPV 65%; NPV 76,9% nhu:ng khi phdi hop
cung voi ty so GPR thi tang d6 chinh xac 1én 0,942,
d6 nhay va NPV tang 1én 100%, d6 dac hiéu téng 1én
85,1%; PPV tang 1én 82,1%.

- Pdi voixo hda gan nang: Vi ngudng cat 0,406;
APRI ¢6 d6 chinh xac 1a 0,799; d9 nhay 86,7%; do
dac hiéu 62,5%; PPV 35,1%; NPV 95,2% con khi
phoi hop cung vai ty so0 GPR thi taing do chinh xac
1én 0,882; d6 nhay, NPV ciing tang Ién 100%.
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STUDY ON THE COMBINATION OF GPR AND APRI IN ASSESSING LIVER
FIBROSIS IN PATIENTS WITH CHRONIC HEPATITIS B VIRUS

Background: Liver fibrosis assessment is an important step in chronic hepatitis B (CHB) management.
Although the Acoustic Radiation Force Impulse (ARFI) has been widely used and has reduced the need for
liver biopsy, it still has been available only in center hospitals. Therefore, inexpensive non-invasive fibrosis
tests are highly important but have been poorly studied in Viet Nam.

Objectives: Investigation of GPR and APRI ratio in patients with chronic hepatitis B virus. Comparison of
the combined value of the GPR ratio and the APRI index with the APRI index in the ARFI-based assessment
of liver fibrosis in these patients.

Methods: A cross-sectional descriptive study analysis on 79 patients > 18 years old, diagnosed with chronic
hepatitis B virus, examined at Hue University of Medicine and Pharmacy Hospital and Phu Vang District
Health Center from 5/2021 to 9/2022 . GPR, APRI were calculated based on routine liver function tests and
79 patients were all measured liver fibrosis by ARFI technique at Hue Medic Medical Center.

Results: In the assessment of significant fibrosis: with a cutoff value of 0.397; APRI has quite good
accuracy in diagnosing significant fibrosis (AUROC: 0.725), sensitivity 74.3%; specificity 70.5%; PPV 65%;
NPV 76.9%, but when combined with GPR ratio, accuracy increased to 0.942; sensitivity and NPV increased
to 100%; specificity increased to 85.1%; PPV increased to 82.1%. For advanced fibrosis: With a cutoff of
0.406; APRI has an accuracy of 0.799; sensitivity 86.7%; specificity 62.5%; PPV 35.1%; NPV 95.2% and
when combined with GPR ratio, the accuracy increases to 0.882; sensitivity, NPV also increased to 100%.

Conclusions: The combination of GPR ratio and APRI index increased the accuracy, sensitivity, specificity,
and predictive values compared with using each index alone in the assessment of liver significant fibrosis and
advanced fibrosis.

Key words: Chronic hepatitis B, GPR ratio, APRI index.
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