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Changes of D-dimer to Fibrinogen Ratio, Neutrophil to Lymphocyte Ratio
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ABSTRACT Objective: To investigate the changes of D-dimer to fibrinogen ratio (DFR), neutrophil to lymphocyte ratio (NLR),
albumin (Alb) and their relationship with prognosis in patients with acute pulmonary embolism (APE) in different risk stratification.
Methods: 154 patients with APE who were admitted to our hospital from March 2019 to December 2021 were selected as APE group,
according to the guidelines for the diagnosis and treatment of pulmonary thromboembolism (2015), they were divided into low-risk group
with 48 cases, medium risk group with 69 cases and high-risk group with 37 cases. In addition, 40 healthy volunteers in our hospital
during the same period were selected as the control group, the DFR, NLR and Alb level in each group were compared. According to
different prognosis, patients with APE were divided into survival group with 125 cases and death group with 29 cases. The DFR, NLR
and Alb level were compared between the two groups. The predictive value of DFR, NLR and Alb on the prognosis of APE was analyzed
by receiver operating characteristic (ROC) curve. Results: DFR and NLR in APE group were significantly higher than those in control
group, and Alb level were significantly lower than that in control group (P<0.05). With the increase of risk stratification, the DFR, NLR
and Alb level in patients with APE gradually increased, and the DFR, NLR and Alb level in patients with APE with different risk
stratification were statistically significant (P<0.05). DFR and NLR in the death group were significantly higher than those in the survival
group, and Alb level was significantly lower than that in the survival group (P<0.05). ROC curve analysis showed that DFR, NLR and
Alb had high sensitivity and specificity for death prediction of APE, and the area under the curve (AUC), sensitivity and specificity of
combined detection of DFR, NLR and Alb were the highest for death prediction of APE. Conclusion: The abnormal increase of DFR and
NLR and the abnormal decrease of Alb in patients with APE are related to the increase of risk stratification and poor prognosis of APE.

The combined detection of DFR, NLR and Alb has a higher predictive value for the poor prognosis of patients with APE.
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2 ik 2£ ( Acute pulmonary embolism, APE ) J&: fiifi sl fik M
A3 2R TR B MR A% - BELZE T | I it A 2 4K g
FHPEFRRAS , B IR IREE A", APE 2R JeiEAE
P, IR A GE BN, WIR B E RIS B BURYT , APE
FRIEZERAT Ik 30%, X fE 43 B AU AT HER AN A
By FE S HRNGIT T %, R APE f9IRYT A RIS S, BRM
M T APE B3 52 R e IG ARE R, AGE SRR R A T12
TN 3 J= ARG TS R PR . F IS 2 L%
(Computer tomography, CT) I8 155 B IRGEEXT APE #1712
Wr , (EN BB 58 4 S5 il B 3 D A RN R 2 8 L A AR AR B ST 43k
MRS WbR S 2 N T 5% 28500 B2 W e 15 PG B i
JEFIr R, BUR T ARG A IG PR N FHRSCRY, iS4k e S i APE
fal 43 2 KB 0 B2 WiR S 2 B IR 5 s . D- —
R 274k 3 [ )7 Y {H (D-dimer to fibrinogen ratio, DFR )& H
HIG IR T T2 W 8 R ke iE M A e b, v LR T45
MBI 2 W, B 45 m  SAREEE) rhp s 40 e S5 20
H. {& (Neutrophil to lymphocyte ratio, NLR ) 1] L) Jiz B HL {4 4 SiE
SR DL, FEM S Bk s R St ik 2E A 2 W B B S
MBS, & 1 (Albumin, Alb )2 M3 b 3= 2 08 (A 5T, BT &
I, Alb 5t Egm i A EMERAEYILCR B, HEXF
DFR NLR Alb (75 1k K 55 APE &l 43 J2 K TG (1 2% R 475
AT, AR F G52 APE 3% DFR NLR Alb
AR RS HUSCR, B APE BE a7 )= M fils
FIWHRHESZ RS, THGEN T o

1 PR 5 J7

L1 —f&R
PEPE 2019 45 3 H 2 2021 4F 12 H LB IA B APE B3

154 filf}y APE 20, 40 At : (1) T BERF G hRE RS0
ML 27 4323 i A8 20 i Y CRE T i S22 W 53Ry 7
E %5 LR Q015))h APE Z2WibRifE®™, If 4 CT fifigh ik 5
125 (2)BEFIR R 18 &, 5 IRYT ; (3) BE AR WHIR
KA I R S8 5 (4) R EABE AT <6 h; (5) BH MK
JEXFFAME R . HERRARAE : (1A IF S E ke AT IiAe
rh A FLA R A BE M DI RERIR 5 (2) AT AS BHE 235 (3)
GIF MR RGLR GEIEIE e RGN (4 6 1A
FRWS JEG K TFAR L () B HITIHERIRIT# ; (6) &I
Y OB TR BB . B 82 Bl Lot 72 ], AR 34~T73
& TIAEWS (58.43+7.85) & s (KT 45 %k (BMI)18~26 kg/m?, -
$7(22.45+2.57 )kg/m?; AR 5 - ¢ 96 il A5 58 Bl ; & IFAE : SO
S5 11 f61) 5 B 6 ) L I 23 ) DB BRS 12 ], AR (ki
LW 5 IRTT o B L K ALR(2015)) 50 HARAE L 48 i
fEHH 69 FlFNm fa2H 37 1, ARfEd S 1 27 ) Lotk 21 ], 4%
36~73 &, FH A (59.05+5.13) % ; BMI 19~26 kg/m?, -3
(22.92+2.33 )kg/m?; WM L A5 19 f41) TG 29 4915 & IFAE S 0o
3490 GrER 2 ) i 6 ) E R 4 . Hhfad B 35
otk 344, AR 34~71 %, PIYAERE (58.2247.85) 45 BMI
18~25 kg/m?, -3 (22.31+2.11 )kg/m?; W MR 52 . 7 23 4] TG 46
Bl 5 e Lo 5 0 e 3 481 e LA 12 ) ARG 4 7]
E G B 20 B 2ok 17 B, AR 35~72 %, SEHAERS
(58.03+4.78) % ; BMI 18~25 kg/m?, -3 (22.12£2.21 )kg/m?; I,
S A 16 451 T 21 5 5 IFRE : 5 Cos 3 ) G5B 1 A1) s i
JE 5 491 PRI 4 19 5o SRR I = Be AR (e ik SR 40 Hil4E
S XT R, I3 22 ], Lotk 18 Bl 4R 35~73 & P AR
(58.72+6.78) % ; BMI 18~25 kg/m?, F-34(22.12+2.21 )kg/m?; I,
HH S 14 5] TG 26 5. APE 205 % BRAL M50 HU 5] AR AL
BMI WA S I 0 LB TR B 115 26 57+ (P>0.05) , L3R 1, ARBFSY
ZERSIEZ R,

% 1 APE A5 RE—MRARILE
Table 1 Comparison of general data between APE group and control group

Groups n Male: female Average age(years) BMI(kg/m?) Smoke[n(%)]
APE group 154 82:72 58.43+7.85 22.45+2.57 58(37.66)
Control group 40 22:18 58.72+6.78 22.12+2.21 14(35.00)
X/t 0.039 -0.214 0.743 0.096
P 0.843 0.831 0.458 0.756
1.2 ik M3 D-Z 2RI, 7 FHBE [ A I 2T 4k 2 1 5,

12,1 MAEFRARRERKN A BEEARSE K i
FERRIE S TR RS (AR R kil 5 mL, B2 mL ifi
W R FH 26 [ D1 5 8 PR JR R UniCel DxH 600 il Ji% 43 BT {3 A6 il
WKL | R A KT T NLR . Hok 3 mL I i #5
10 min J& BCA W RE WA 7 A 7= 1) & 28 HISSOR IR 250 0L
P 2800 r/min 5.0 10 min, B2 M3, B e bl 46 )

DFR=D- “3{k / P4 st I BT H LA SR A
FRZ> 7] SN-695 WU S et RS I 2% Al 7K, 17 4%
WA A LR B AR IR AT RO ) A% 1 AR i A

122 @7 AE RIECRTERE IR SIS iRT7 b L 2 38R
(Q015))P), 25 7 [ 5 SRR AR RGP RS E | Bl R A5 Al
I7 AT IFIRAGER S PUBEIRYT JEMIGYT 4 IRy
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VIS B8 WA ARG B0, 21 | BE 1048 A5 S AR H 17 100 A 28 3
CIgE
123 REAWMESAE BIEFEBH RIRFE TS APE B35 5>
FAFIELE 125 {51, AET 2 29 il
1.3 Git=HiE

K HH SPSS26.0 Z XA #AT A2 000, AP A IERST
5 FL7 22 3R BB (s ) 27, 2450 L5507 JH 34
T 225007, LR LU Ae I ¢ G000 5 TR0k AR (%) %

7 R o K5, N A2 10 TAEHR#IE (Receiver operating char-
acteristic, ROC) [f14:4>#7 DFR NLR Alb %} APE il /5 [ Hi
M, P<0.05 AEFAG 5 L.

2 R

2.1 APE A 53+884H DFR NLR.Alb 7K F bk 3k
APE 2] DFR NLR {35 & X% BR 41, Alb /K B 35K F X
HBZH(P<0.05), L5 2,

% 2 APE A 5%¢8848 DFR NLR Alb 7K FLLEL (s )
Table 2 Comparison of DFR, NLR and Alb level between APE group and control group( xzs )

Groups n DFR(x10%) NLR Alb(g/L)
APE group 154 4.61+1.21 9.62+2.57 36.81+6.76
Control group 40 0.67+0.16 3.87+0.89 44.86+4.84
t 20.509 13.912 -7.069
P 0.000 0.000 0.000

2.2 FERKSE APE B& DFR NLR Alb /K FLbi
W6 fi B 23 J2 38 fn, APE (8 %% DFR NLR 32 i I , Alb
HKFZHEAL, AFER 52 APE i DFR NLR Alb /K-

HAAT ST X (P<0.05), #fE4]  f4 DFR NLR 3%
5 TAESGAL, Al A5 F1% TR A5 41 ; #5541 DFR NLR 5%
FET AL, Alb KPR T 4L (P<0.05), 3% 3.

% 3 NEfEK S E APE B3 DFRNLR,Alb 7K F b8 (x5 )
Table 3 Comparison of DFR, NLR and Alb level in patients with APE with different risk stratification( xzs )

Groups n DFR(x10%) NLR Alb(g/L)
High-risk group 37 6.85+0.35%* 13.31+0.87** 33.12+1.37%
Medium risk group 69 4.77£0.51%* 9.93+1.02* 36.45+3.08%*
Low-risk group 48 2.68+0.42 6.34+0.95 40.18+2.01
F 909.854 552.125 88.495
P 0.000 0.000 0.000

Note: * compared with low-risk group P<0.05. # Compared with the medium risk group P<0.05.

2.3 REE APE ##& DFRNLR,Alb 7K F Lb & To#H). SET-ZH DFR NLR & TG4, Alb K B EKT
Z i iRYY APE BB AENE 125 B (FFE364), 58T 29 (B FFiG4H(P<0.05), W 4,

% 4 REFUS APE £ DFR NLR,Alb 7K F b2 (s )
Table 4 Comparison of DFR, NLR and Alb level in patients with APE with different prognosis( x+s )

Groups n DFR(x10%) NLR Alb(g/L)
Death group 29 7.02+0.32 14.56+0.79 32.18+1.28
Survival group 125 4.05+1.02 8.48+2.01 37.88+5.89
t 15.470 15.972 -5.171
P 0.000 0.000 0.000

2.4 DFR.NLR.AIb 3t APE H/SH ROC #2547

ROC £k 43 #7145 3R @R~ ,DFR NLR \Alb X} APE i /5 i
DB A e A SRR B 8 55 )3, JE b DFR NLR | Alb 155 46 56
¥t APE SET-T0M A4 i 28 T 1 AL (AUC) BURE 45 R s,
L 1,55,

3 Wig

AR BERE AATTA 16 2D 15 AR ST B e A AR TS Y 22 1
e, 3 = APE HUig ABUR BARRE I, A iR E SR, B
AT IR E APE %95 %44 (39~115)/100000, APE £ %2 i, k7 24k iji
At e IR B ES = RBGEE A BRI, BFSE R, AR
FEERREE N APE BE KSR —30, HROA AR,
W FEANAT O DI RE IR 1) FRCE I 4 T DU 25 D3R )7, e 1
HE R, AR O D RE 50 SR 3T R U 75 L3 45 T Ol
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% 5 DFR.NLR.Alb Xt APE Hi/5#) ROC H £ 447
Table 5 ROC curve analysis of DFR, NLR and Alb on prognosis of APE
Indexes Threshold Sensitivity(%) Specificity(%) Jordan index AUC(95%CTI)

DFR 5.96x10* 81.93 77.38 0.593 0.726(0.682~0.772)

NLR 10.56 79.62 83.26 0.629 0.761(0.718~0.807)

Alb 33.55¢g/L 75.37 72.83 0.482 0.681(0.641~0.728)
DFR + NLR + Alb 85.87 88.13 0.740 0.856(0.803~0.882)

Sensitivity

=——— DFR*NLR*Alb

0,0’ 0.2 0.4 0.6 0.8 1.0
1-Specificify
[ 1 DFR.NLR AIb 3§ APE Hi/z I BUUM{ERY ROC #2537
Fig. 1 ROC curve analysis of predictive value of DFR, NLR
and Alb on prognosis of APE

S RRIRYT AR I RAE IR E . R R APE SR 1S
63 2 AR BEAT HERR TS S0 T46° S APE HVAY 7 HAT B
fIE S, HATIREE L3 T APE MIfER /32 R BRI 1512
Wi, H&5 A I R SR IN I 3N )2 5, A5 B 32 BRI 4% 14 1 PR
il , AT REIERYAYT . FLUNIRIR LR , CT A & 5 S 18
ISWHE H RGN KR B — e R BE B I, ANRE i) I it APE
R SN Rt F N (| RV E =2 A = S Rl EAE S SN B g =PI
Kl AT SIS SR ARAE Ik, I e A8 b 0 18 T 4%
FPIRNHEESW . BTk S APE fa B 52 KBS 1 2
Wik 34 HAT B I R o

APE =225 J5 Rz P R s A MR A 1 AT A, S B UL
WS AT Mk B A3 3, 3 i g R 28 8 rh e, 5
b A PGS, I B AR AE RV AE APE KA K
Jrerp R B T B AR M iR A ik 5 3 S A T
DA | R i 8 HP AR B DR R, TS MU AT R 58 . D- 3R Kk
JELTUE R AREAR =, S HLORBE 1M 2 BE AN 2T 5 0 M % U AH
SN0, B AT, 2 A R M P AR AR AR R T R £
B TE TS £ R G, SR AR B A K TT LA AR A
D- R, i 2T 2 1 U2 ph AR A B I ) — s
TR, TEGE AT AR 2T 2 B 11 D e 1 DD B L 2T K A Fn B
HEITA: AT YR A, 21 245 8 IR T a5 A A 2 A 1 5 5 T 22
fals I, DFR J& D- —R{IK G4/ AR LUE , A IR
i, 55— D- RK LR 4R RAH E, DFR X IR

WHURE R T m Y, PR A S A R Y
SAEANME , HAKOP AT LU WA LA A i /K202, fF5¢ 3 HH , APE
FAGRET, MAR T BERT LA | & AR AE R T R, 51—
T, 224 5 20 fk K1 A 2 2 A A BEL R ] A5 [ e 4, DA TG 98005 5
LREMZ RS, RESAEHE TR, A5 HGE , APE kA4
SRR Bl Bl bk i Az B, 2 M AR T RGP B A A AR i
PRI AR T R, Alb J2 1M 3 o 2= LA 3R 5, ) B S — o
R AIARAMITE AT, WFFT R B, Alb HAT il i/ M 76 1L
MREMTIFE, AR5 45HR B8, APE 4] DFR NLR I # 5
Fx} L, Alb 7K E K F%F # 20, %8 DFR \NLR \Alb FJ R
25 APE WEA K. mPrREATRER, 2% 4 APE i, it
NSk R S AR S TR RS, SR HEAT
FeoK i, FAE AR T R ) D- 24k, dEMi 512 DFR F+&5. 1
M AT ] 51 & 2k N F R B, I Bm g g B
Fif,NLR J} &5, i Alb BEAKAT B85 APE & A HPiEFE TR
Alb G, WA E 5 BB A IAFEFE — LE BT EIR , 51 Alb 7K
SRR G

ARWFFTLE R Won, BEEK 5 21N, APE 3 DFR,
NLR Z#i 75 , Alb 7K 2 BTEAIL, SRR R 7 220007 R , A
fab:53)2 APE 35 DFR NLR Alb /K HUEA il 24 & o
W] DFR NLR Alb /KF-5 APE fal 5326 —E X R, Ml
A& APE J5 , B DU T REBHCIRAS , I b 200 58 i R 7
B , DFR \NLR Alb 7Kt 2 & A= A5k, Bl s /™ B A
FIFH T, AR IR B IR, EE B by s AR I, 458 1M Ty BB
AT A== 4 4 R e N Ay S (8 e WS e B e
i D- B {&, P DFR \NLR i 5, Alb /KCF#A% ,

AWFFRIB XA G APE 2 # DFR NLR Alb /K F- 47
A, 25 5 i RPET-4H DFR \NLR 38 25 TAEWE 40, Alb K7
FARTFAANGA, H ROC #1443 #r @7, DFR NLR Alb il
APE BEFET-Y AUC 43514 0.726 .0.761 .0.681, H:%} APE 3t
T TN 9 SRR R S BB A 70% , $2 7% DFR (NLR Alb
AIYER APE BB TS MBI AR, H = F PSR 5% APE 3¢
oMM T mAR . BURE . FRRERR, 25 0.856,
85.87%.88.13%. 7RI K I 7] LIi# i DFR \NLR Alb B 445
IGXT APE B35 TS $2 L4 B K%, %FF DFR NLR J}&, Alb
IR S 3 W 4 = ), 4R T B ALUIRYT B R
5

Zi I Jor ik ,DFR NLR 7£ APE & 3 b 7% F+ &, Alb 78
APE Eh BH L, H'5 APE a2 R A RTGMHE,
DFR NLR Alb 7] f]-F APE 835 il F W7 , i) =2 16 A Al
APE FET-TRINAY 26 F AR U R R E e, S I R
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