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Abstract

BACKGROUND

Previous studies have shown that prealbumin (PA)
and fibrinogen (Fib) can be used to predict the
clinicopathological features and prognosis of a variety
of malignant tumors. Therefore, we speculated that the
prealbumin-to-fibrinogen ratio (PA/F) can predict the
clinicopathological features of patients with gastric cancer
(GC) and tumor progression preoperatively.

AIM
To explore the relationship between the PA/F ratio and
clinicopathological features of patients with GC.

METHODS

The preoperative clinical and pathological data of 210
patients with GC admitted to the First Affiliated Hospital
of Zhejiang University from January 2017 to March 2019
were retrospectively analyzed. The patients were divided
into either a low PA/F group or high PA/F group. The
differences in clinical data and pathological features were
compared between the two groups, and the correlation
between PA/F values and other prognosis-related
immunonutrient indicators was also analyzed.

RESULTS

The PA/F ratio was significantly associated with age,
tumor size, degree of differentiation, depth of invasion,
lymph node metastasis, TNM stage, and neurovascular
invasion (P < 0.05). The low PA/F value group showed
greater age, larger tumor diameter, lower degree of
differentiation, deeper infiltration, advanced TNM stage,
and more frequent neurovascular invasion (P < 0.05).
PA/F values were negatively correlated with multiple
immune nutrition indicators, such as neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), C-reactive protein-to-albumin ratio (CAR), and
systemic immune-inflammation index (SII), but positively

2019-09-28 | Volume 27 | Issue 18 |
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correlated with prognostic nutritional index (PNI).

CONCLUSION

The PA/F ratio can be used as a predictor of preclinical
clinicopathological features in patients with GC, and
patients with a PA/F ratio < 9.07 have a relatively poor
prognosis. The PA/F value is associated with NLR, PLR,
CAR, SII, and PNIL

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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H|PA/F 321 # T /EH#E (receiver operating characteristic,
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2 B8
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EHIRRACT & HGCHEH, (B GCEH S5k
GCEE, T GCHIRMMEGCHEEPAFE LS
ZEF(F = 2.056, P = 0.003; A ELEL 1164 = 0.006).
JrbyRE VR AR P R, PA/FAERAR(F = 19.56, P<0.001; £
8] Lb P, ,<0.001, P,,<0.001, P, , = 0.001, P,, = 0.003). 5
WSS A HPA/FE I AR T LM 453 F HGC /B 3
(F = 8.019, P<0.001; ZH[A] LR, ,<0.001). EPEIfZAL 1
ZRE MGCEE T, HPAFEMK T RMIZILGCHEE (s =
2.72, P =0.007; £33 = 3.484, P<0.001). Il R TNMZ HIsie,
PA/FIEBRIS, BIEF HIGEHEEF = 16.19, P<0.001; ZH A LL
P, ,=0.001,P,;<0.001, P, ,<0.001, P, , = 0.039)(¥1).

2.2 FHPA/F{ALAF{KPA/FAA LG SRR B AF AR YL AR 21t
HA5 H PA/FE 4B 0,07 +0.24, A, FRATHRIE HHAE
HGCHEHE 7 N PAFEAFKPA/FELA. SRER, &
PA/F{E LA B3 1001, Horb 5 16941(69%), P31
B1(31%); F#E <602 #FI:5341(53%), Fi>60% &It
47451(47%). RPA/FE A LA 11041, b 53147441
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&R 1 2104IBEEEARIPA/HES IBRRERRHE

PNEA fBlEL PA/FE HE/AE PlE
143l 1.336 0.183
2 143 9.288+0.302
158 67 8.598 + 0.387
FH (=) 2.956 0.004
<60 94 9.842 +0.358
>60 116 8.439+0.314
APERERNL 1.368 0.257
S 24 7.978 +0.643
maliy) 62 9.295 + 0.429
1AL 124 9.171+0.322
APEB A \(em) 4.271 <0.001
<3 102 10.09 +0.321
>3 108 8.115+0.332
DEE 6.02 0.003
[=Vaild 12 11.85+0.606
e 34 9.897 +0.691
[Faxtd 164 8.693 +0.261
e 3.484 <0.001
= 50 7.614+0.511
o 160 9.528 +0.263
AR 2.72 0.007
= 51 7.921 £0.411
Vo 159 9.432 £0.283
RERE 19.56 <0.001
TIS, T1 68 11.04 +0.371
T2 31 10.15+0.618
T3 87 7.647 £0.317
T4 24 7.169 + 0.658
MBS 8.019 <0.001
NO 97 10.11+0.336
N1 35 9.119+0.614
N2 34 8.430 + 0.593
N3 44 7.250 £ 0.440
ANERS 3.047 0.003
MO 201 9.223 £0.244
M1 9 5.682 +0.722
TNMDHER 16.19 <0.001
0-158 77 10.88 +0.365
JIg:E 59 8.717 +0.444
IEE 65 7.713 £0.369
IVEE 9 5.682 +0.722
CEAJKIE 0.116 0.908
<5 175 9.083 +0.263
>5 35 9.010 + 0.597

PAFE: BIBEB/ATHESRIE; CEA BIAR.

(67%), LHE36H1(33%); R <60% FHIL416(37.3%), FF HIRANZIHEEL (= 24.08, P<0.001). 5 L[k E L5
14>60 & 3L69%51(63.7%). LAk, MKPA/FMEHA S EPAF  #( =16.85,P<0.001). FEEZWMEIKERIL(=4.1, Py
ELAHLL, 55 R MR B R R = 18.19, P<0.001). =0.04Fy" = 8.17, Py = 0.004). SMUFEEE Z (" = 11, P
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A 2
SII /v NLR
PLR
L] R A
PNI
HEH
CnEH
EI=E= PA/F HEEHR

| BREEFHUEIRRR. PA/F: ATHER/2F4EE S EHE; NLR: bR i s AmE s PLR: i)W/ EAREEE; CAR: ©

SN & /SR EUAE; PN JIUSE FREEG ST AGEHE G ST REL

= 0.004)FIE I I TNM 3 #(y” = 36.18, P<0.001); 111 21
BEMER S R AR ATCEAK I Z F ¥ e g it
2EFE7(P>0.05)(FR2).

BE— BTk S 2 7% 22 21, (IKPA/FIEZH I 2
SRR R (67.3%) W B 5 T RPA/FEZH(39%)(y,* = 21.28,
P<0.001). X GCEHKT/T2HAIT3/ T4 BE{TROCH
LG5t Mr, BT BB PA/FIE 1T %09.07/E 43 7t
18, FBUKE N72.9%, R 57 5 H58.5%, ROCHIZ: T I
(area under the curve, AUC){H N0.71; T 7EHI Witk L4572
TR 1, LU 65.5%, 557 N162.5%, AUCTE M
0.67(%3).

2.3 PA/FIL L & o2 & Fedaintn X BLAh, A FiiE
—B Gt 1T PA/FAA 5 HA S B8 FRAB PR I AH R,
RILFEWIGCHINLR. PLR. CARMISIIU &/ T-32 & ]
GC, PNII & KT HEEIIGC(P<0.05)(#4). £itPearson
AHFMEHT BoR, PAFIESNLR(@ = -0.247, P = 0.001).
PLR(r=-0.245,P=0.001). CAR( =-0.517, P<0.001)FISII(
=-0.313, P<0.001) 251 AH3%, 5PNIE = -0.449, P<0.001) %
1EMI%; HAPA/FAE S5 CAR AR M B i (E12).

3 171E

PG 201 5 R E GC R R 121 £167.9 75, S AET- 1%L
£149.8 75, MARTIUE IR ED. BARGCHIIZ I &Kk
T IR %, SR, BT FORER G = R e A G C &
HIRTT I PR, BELERTS I G Cilt R AR B AT P
AR, HRTTNM 2 HIN G CRR#E s 1
TEARbR, (AR T HAR T ARG B, BA — 2 iR BR .
DR, W LG C R A R 5 2 % A DG IR T i b 5o PPAly
B T e VT 77 R EE R L
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REAEAIF U BH, IihJed 8 3 18 TR 5 i I A
W PO AR ATUS AHOC. PAS A ER I DhREAEALL,
{HEEE TR, REAS B BUR I PR LA E FRIR DU S g
ThAE, TiX -5 s i) & R R TUE % D)A<Y 3 A &
FARSIEIMGCERFE ARG I KA R AR, BiGHIE
HIRE TR WG D, EFRFPRMES. T HiE e
Rk 4 B JRNE SN, I 51 R AR 3E R IR e, S EUE
BPUGEE. O B IVE TR AT AR RAE RN [a) L B
ARG FERIE M K A2, TS B8 & T . 4k e
JiR SR BRI ER 7~ T, A2 A= A ) R 5 b
FIBEILIE 7, fEFAR . B, RIE. SMo RS2 Fh
o FEL A BRSO B4 R IR RV FE et S g
A A P B — T B 2 T L DD R IR 85, BRI R G B
T S AH 5 20T IR S IR gt e ek R rp i T
FEA, H P A 4R R S R B RE
B, KZI50%AFER 0% CEEFS R B E A E—E
(% I Ay R S iU, T B S TR 155 4o, LA A P 0
1) B T BB A A i B e e B . bR 22 O T R
DIF b5 M IR 2 A E B IR R, H 5 2 Pl i
HEFE L AT IROBAME K R TG AN RAR S L]
T B8 AR 21 4 5 11 S5 AT i 200 i 40 5 0 ke 3 R4
FH, T2 3 FrfTeg A7 PR A s, 164 e T2 248 PR R B
TR AR 2.

gx LRIk, FATHEN DART A E A a4 a5l
FEAM (4 bRPA/FAE v] T G C 235 PRI RS BRARFAE. {5
X FPA/FIE 5GCHEATNM I L TG 9 R L H A
FENLI H RTATANE 2, 75753 — B LRI RE 78 0 L&
E. ASHEFCREBE 238 T GCHEE AT HIPA/FIE S IR R
TRERFIE I G &R, T B ARIE T R BAREROR . 7 EE
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R 2 PAMEDLER2106IBEEE IGARRIERIHE

e {ERPA/F4R(n = 110) =PA/F£B(n = 100) VIE PlE

143l 0.072 0.789
2 74 (67.27 %) 69 (69.00%)
58 36 (32.73%) 31 (31.00%)

FH(2) 5.24 0.022
<60 41 (37.27%) 53 (53.00%)
>60 69 (62.73%) 47 (47.00%)

AEB SR 2.745 0.254
S 16 (14.55%) 8 (8.00%)
maliy) 29 (26.36%) 33 (33.00%)
1AL 65 (59.09%) 59 (59.00%)

AP \em) 18.19 <0.001
<3 38 (34.55%) 64 (64.00%)
>3 72 (65.45%) 36 (36.00%)

DEE 11 0.004
[=Vaild 1 (0.90%) 11 (11.00%)
e 16 (14.55%) 18 (18.00%)
[Faxtd 93 (84.55%) 71 (71.00%)

XERH 8.167 0.004
B 35 (31.82%) 15 (15.00%)

7C 75 (68.18%) 85 (85.00%)

AR 4.102 0.043
B 33 (30.00%) 18 (18.00%)
7c 77 (70.00%) 82 (82.00%)

RERE 24.08 <0.001
EBHA(TIS, T1) 19 (17.27%) 49 (49.00%)
HEHA(T2-T4) 91 (82.73%) 51 (51.00%)

MBS 16.85 <0.001
7C(NO) 36 (32.73%) 61 (61.00%)
ABINT. N2, N3) 74 (67.27%) 39 (39.00%)

NSRS 8.548 0.004
MO 101 (91.82%) 100 (100.00%)
M1 9 (8.18%) 0 (0.00%)

TNMDHER 36.18 <0.001
0-158 21 (19.09%) 56 (56.00%)
I 35 (31.82%) 24 (24.00%)
IEE 45 (40.91%) 20 (20.00%)
IVEE 9(8.18%) 0 (0.00%)

CEAJKIE 0.061 0.805
<5 91 (82.73%) 84 (84.00%)
>5 19 (17.27%) 16 (16.00%)

PA/FE: BIBEB/ATHEBRIE; CEA BIAR.

JERRZE . IRIEIRE IR KSR . TNMS
R G C BB AT AL BE RIS PA/FE, 3
B G RMERKERIL. L EESR TIRPA/FEGCHE
EAREERFEER R WEEZE, REERAIAEIT T
ST EARE A T A . [RIREIG R L mT DA 2, FR bk
K R RS EHBRZNGCEEE
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RS HOUE FREFE . B AR BN R S
TSRO, XA ST R S R R . BRI
)R B, AT 5] ECPA/FAE FEAIS.

R, KE R R I I 25 R A5
) SOREFE L, EEIINLR PLRAISIIA] FH -1 b 20 e
Rt AR RS, 5 2 R T akiE — 5k,
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DARPIERHEBYR A

* 3 PAHEDEBHELSREE

4851 fBlIER NO N1 N2 N3 iR
KPA/F{EZH 110 36 18 23 33 67.27%
SPA/FEZR 100 61 17 11 11 39.00%
Bit 210 97 35 34 44 53.81%

PAFE: BIDED/ATHEBRLE.

xR 4 FAETNMDEATARBINIR, PLR. CAR. PNLRISIS#L

TE 0- 1 Hiln=77) 1-IVEAn =133) PE

NLR 1.865 (1.915-2.423) 2.55 (2.481-2.896) <0.001
PLR 125.6 (126.3-150.7) 156.3 (165.0-181.9) 0.002
CAR 0.009 (0.013-0.041) 0.029 (0.063-0.128) <0.001
PNI 54.83 + 0.533 52.21 +0.439 <0.001
Sl 414.4 (396.5-511.6) 617.4 (605.8-734.9) <0.001

NLR: GorEk4BiR B 4BRREL(E; PLR: TV) WRAMEEZBIBEN(E; CAR: CRIED/BEBHE; PNI: FISEFHEEL SIl: AR RIS

101 r=-0.247, P = 0.001 800 r = -0.245, P = 0.001 157, r=-0.517, P < 0.001
81 o ° 600 - ° 1.0 o
64 o d
® ° . 400 o ¢ ;8
4 TR =R 2" 3
[ )
2 %9 o 200 - 0.0-
o J 5 10 15 25
0 ‘ ‘ ‘ ‘ | 0 . ; ; | 0.5
0 5 10 15 20 25 0 5 10 15 20 25 _
PA/F ratio PA/F ratio PA/F ratio
807 r=-0449,P <0001 22907 r=-0.313, P < 0.001
2000] o °
[ )
1500 - ; oo .
= P o0
71000 | oVgolae _
[ ]
500 { 9o 0e® o
%
30 T T T T | 0 - T T T 1
0 5 10 15 20 25 0 5 10 15 20 25
PA/F ratio PA/F ratio

B 2 PA/MESNIR, PR, CAR. PNIFISIEYAEZIE. PA/F(E: BTEEE/AF4EE L, NLR: drtr e bk A b i PLR: /)i 48
JELLE: CAR: Clh&EH/EHEHE; PN FIUEEFTEEG SI: AISHERRE RAETREL

AITFBEL I, NLR. PLR. CARMSIIFEETNMZ: B
HERE, 2 ETFEsS, MPNIE N, 5 A8t
B B K IPA/FIE S 2 PNIIEAH K, 5NLR.
PLR. CARJSIIE fffHK.

AR FRATAA R AL, EH, ARG BT
OBl EPERT 7T, e, I 2 o, K
A HURETERT TN LAUESE; IR, BT R 2 BR B v A
B AR AR FTH RSN H, #L oK 2R 2 e b
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55— BE B AR A T da X R AR o N BEAT A AR
i R A58 TR G R, PRIk = B D7 A Tl 4.
g5 bk, (IRPA/FIEAGCEFH KM EIR. 1k

1139

FREERE 7, BIAREHER, WMEERBES, 455
RIUHERKE, IIMRIETNM M, SRR
BTG, TnaEpE ;. PA/FETE AR PFEGCE
HTNMZ I 2 TR, ) W7 B AR5 I FACRE Y
RAEATG, 15 IR R B A A e T &
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—_
—]J

===
ERI\\\

B Jii(gastric cancer, GC)A&FR[E LA TH A TE B R
r —, BAABE N RRFEFGETZ. Fik, RETXAGCHE
I RS T W I e 5 G B R IT T A BT ek
M BE AN, B EERN R . B TR
FHET A 85 H (prealbumin, PA)YFIZ-4E 4 4 J5i(fibrinogen,
Fib)X AL HEG CTE N 1) 2 Pl Ve g ek e A il fis B
IR, R0, FE M TEPA 5FibELfE (prealbumin-to-
fibrinogen, PA/F)TEGCEF TEH HIE. A7 B 7
RIS PA/FAE XS G C R Wi A BHURFAIE 1 4 e A FE, 990
M H 5 Z M TS FRFR IO .

LB

AT G & TEW FUPA/FAEAT G CIIfG PR BRARFAE (14 T30 4 W7
Wl Frit— PR H 5 2 R B TS TR A G,
LA IR PR SE O S 2 R AT R T B, MiMife mGCE
AR A A7 ).

e g=l
KBTI AT T ARBIPA/FIE 5 GO i PRI BERFIE ) 2K 2R,
BB LU T PA/FIES 2 R S B TR TR bR B AH DG TE.

Eoaly

AR FE R [ AT (AT 2745, IS AR AT S =
R AR I EARRL AR, 15 HPA/FE ISP ME A
9.07, HRHE K P GC I 70~ =i PA/FIE L AR PA/FIE
. PRI GC R I R B AIE 22 57 S 3 HTPA/FAE
HoAth S T35 FR AR ARAH O,

B GOt R FLE (M N, PA/FIELZRHTBEK. IKPA/FAL
SR MR e KA TR IRIEIRBE IR . R
HL. WMAKERIEE L. D REEEZMTNM 1
S, ICPA/FE ZH MR L4556 7% #(67.3%) W1 B & T &
PA/F{E 2H(39%). PA/F{E 5 PRk 40 i 5 ik 2 40 i LU B
(neutrophil-to-lymphocyte ratio, NLR). [fIL/]Mf 557 241
MIECfE . Cl MR H Y H & H HfE(C-reactive protein-to-
albumin ratio, CAR)FI RGPk )% R IEFRH 2 FURH G,
515 E TR E IEAH M, K PA/FE S CARMIMH R
MK @ =-0.517).

LA it
PA/FIH 5 GCE# G AR EEASAE 2 DA 52, KPA/FIE
S R R v B3R, I HPA/F(E 5NLREZS:Z Fh
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DARPRIERAEBYR A

PR TRARARR.

REf=

AW TS PA/FAES5 GC R (e PRI BRAFHEEAT 70 ATt
T, 1B K SRE D WA ELAE B AT R AR, CHR
Ja BEAREE RFEA L AL BEH LA IR S8 T URIE X GC
R ) A R

N
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(RFATGWEZ L) BDHA I

AHIR A T RAELE & KRG i k2%, FIRRAPEE S (HEFR AR 8D A& as, AT & Ml Rg ZER 4R

1 EEREHE

Kb WAE T A EE L I EE Beha . WAREHE: (DPRELER ARSI ZH ()R A L5 A 2 s A 5 R i A 28
I QYIRS SO RO R, FrA (R R AR 2 A, PV 2 IR UR L LS U R, IRIESC BT
H A (OFHETEF e 4 bk RS AR RO L S IR B TS AR AR B R, BB F B % AR, (5)
B A2 DTk A1 5 (6)AAR RSP A 1 AR LRI HERAS, SRUETCHER, WS LA S SRR S, R ZER M S 5 5
P HETE 55 (7) R BIVRR RSORY PR R L RS L 4 A 1) i 5.

2 RHER

KA FAT LR A EG, IWINETEBE. AR, AT gt E AR E R s M E . WER RS EEE
o, TR AT IS RNK AL GG AEE AL RURVE TS . BB Lh A5 55 A5 AR FL 7 RROR [ 4 B, ) I 12 24
JE I TR AR BAEL I A R G @R BN, AF TR b H

3 X
AR LGB ZA T AR, SCSTdMEE B . AR ATEA B AL SN AR I g R DU T T S UE AN S, BT
BIRRT (AR NHAARED XX B): & 705, i FE s HAd A A S N R 0 R SE ks 3, AR
(HEFENTHAE) iR S5 A, KR AUR AT . g e (b E AR R 5554 B K
KA AR VFZOCREGRE (L 3Cl) w2 (BRSESCR /R 3CH) « P CUiized) FEAMIR R SR
RGUCR.
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