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(=) Br WMk / E 41 % (neutrophil to lymphocyte ratio, NLR ), Ifi./M /
WRE AT L% (platelet to lymphocyte ratio, PLR ) BA S PEBREAR R R 5% M 5 B H5 45U (bedside index
for severity in acute pancreatitis, BISAP ) 143X T 8 4E = — Bk H il MLAE PR JHRAR 2% ( hypertriglyceridemia
pancreatitis, HTGP ) B 1) R IATMANME, FiE MBI 2019 4F 1 7 % 2019 4F 12 Atk
2 ANRERZIZETS HTGP 2B e f B35 o FOW I8 ™ E R B 3 e 2R IR 48 A e 2k
AR ( severe acute pancreatitis, SAP ) W4 o A B E T AR 24 h PURAE A , A0 F1 4 A 48
rPERLA AR . R AR S SE R = AR bR, 4 HTGP &9 24 h W4T BISAP 145, LM
AR RR, it Logistic [MIJ040Hr HTGP h SAP HUE TGRS N, FIFHAHSCHE /M 4% fE R I
KA. IR 6208 TAERHE (ROC) #iZk, 450314 NLR il PLR B ERIME, i
BISAP 743, NLR 64 BISAP #14r ( BN 343 ). PLR 64 BISAP 4+ ( BP 7143 ) I NLR, PLR
BX 4 BISAP 4 (BNP 143 ) X HTGP 1 SAP & W FIM(E. ER LA 2 i, W
Hrp R BEF G, NLR, PLR, FLERB ARG . JREA . Ranson PF4). QAVkA: B4 58 YL (@ ERIR
. (acute physiology and chronic health evaluation, APACHE ) Il #¥-43 & BISAP 1143 B Giit22 5
( P<0.05 ), i3 Logistic [MJ943# ,NLR( OR=1.859,95%ClI: 1.385~2.497, P<0.001 ).PLR( OR=1.074,
95%CI: 1.036~1.112, P<0.001) #i BISAP i 4> (OR=2.880, 95%CI: 1.578~5.258, P=0.001) #&
HTGP Pl B a2 . A riESE NLR . PLR 5 BISAP ¥4 . APACHE T -5 X
Ranson IF4r 2 IEAHSCHE, 2l ROC 4k, 1148 BISAP iT4. BN i3, BP iT4r M BNP iF4)
5 HTGP ' SAP 1 AUC 4314 0.865 (95%CT: 0.787~0.943 ).0.925 ( 95%CT: 0.869~0.981 ).0.930
(95%CT: 0.885~0.987 ) & 0.936 (95%CI: 0.874~0.986 ), %it NLR #l PLR B4 BISAP 343 1)
HTGP H SAP [ BFUBUSREE T, AT LA HTGP A0 24 h X SAP HGH #0, J4r a4 S3697, B
T
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[ Abstract ] Objective To explore the value of neutrophil to lymphocyte ratio (NLR) and platelet
to lymphocyte ratio (PLR) combined with bedside index for severity in acute pancreatitis (BISAP)
score in predicting severe acute pancreatitis (SAP) in patients with hypertriglyceridemia pancreatitis

(HTGP). Methods Patients who met the diagnostic criteria of HTGP were retrospectively collected
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in the Emergency Department of Peking University People's Hospital from January to December in
2019. Patients were assigned to two groups according to the severity of acute pancreatitis: the mild acute
pancreatitis group and severe acute pancreatitis (SAP) group. Blood samples were taken within 24 h after
the onset of HTGP for analysis. White blood cell count, neutrophil count, lymphocyte count, and other
laboratory indicators were detected. BISAP score was performed, and NLR and PLR were calculated
in all patients within 24 h of the onset of HTGP. Comparison of various indicators was performed in
the two groups. The risk factors of SAP patients with HTGP were analyzed by Logistic regression. The
correlation of risk factors was analyzed by correlation. The receiver operating characteristic (ROC) curve
was drawn, and the optimal thresholds of NLR and PLR were calculated respectively. The BISAP score,
NLR combined with BISAP score (BN score), PLR combined with BISAP score (BP score), and NLR,
PLR combined with BISAP score (BNP score) were compared respectively to predict SAP in patients with
HTGP. Results
of patients with fever, NLR, PLR, lactate dehydrogenase, urea nitrogen, Ranson score, acute physiology
and chronic health evaluation II (APACHE II ) score and BISAP score between the two groups (all
P<0.05). Logistic regression analysis showed that NLR (OR=1.859, 95%CI: 1.385-2.497, P<0.001), PLR
(OR=1.074, 95%CI: 1.036-1.112, P<0.001) and BISAP score (OR=2.880, 95%CT: 1.578-5.258, P=0.001)
were risk factors for severe HTGP. Correlation analysis confirmed that NLR and PLR were positively
correlated with BISAP, APACHE [l and Ranson score. The AUC of BISAP score, BN score, BP score
and BNP score for predicting SAP in HTGP were 0.865 (95%CI: 0.787-0.943), 0.925 (95%CI: 0.869-
0.981),0.930 (95%CTI: 0.885-0.987), and 0.936 (95%CTI: 0.874-0.986). Conclusions NLR and PLR
combined with BISAP score has a higher sensitivity to predict the severity of HTGP, which can predict

A total of 82 patients were collected. There were significant differences in the proportion

severe pancreatitis within 24 h of the onset of HTGP, so that providing better guidance for treatment.
[ Keywords ] Neutrophil to lymphocyte ratio; Platelet to lymphocyte ratio; Hypertriglyceridemia
pancreatitis; Severe acute pancreatitis; Bedside index for severity in acute pancreatitis score
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A M AEPERAR & (hyperlipidemic pancreatitis, HLP )
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JHE 5 I VE IR E K- JE G, T g =l H
( triglyceride, TG ) /K- T B DIAHOC ¥,
PR A e =Bt Y ILAE PR 48 ( hypertriglyceridemia
pancreatitis, HTGP ), /F5¢1iE 5% HTGP & ik 5 3 4
Bt TR, IR, BRERE, B
HEE N FREHAR R ( severe acute pancreatitis, SAP )/,
DNEBNR A KN 48 h ), ATIX 2R N SAP,
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WA 22 R EPRILRSETF AP 2 lr, BIISEILAIT 3
MR 24 BTG AP RHIE 5 LT TE R i
W (SR DB PE ) = 1EW BIR 345 5 152
(fL4% CT MRI BUEHRAEE S ) A AP FRiEPERAS
(B FH RMEETINTE TG 7KF-= 11.3 mmol/L ; 3¢ TG
£ 5.65~11.3 mmol/L Z ], FEHEBRILALIEP ( fiR
AAE . TNNAE ) ISR AP, (3) AP &5 48 h NI
B, HIRIRTOBHATE L0 24 h N3RS o HEBRPRIUE
(DGR TR TERE 5 (NMBPERREAR R S INEE
(3) LAt PR B R PR RAR R 3 5 (VB SR b sgs
117 72 e e sk 2% B RS AR A5 F IR S 1 il 51

ABFFE At KA N R BEfe S A 22 51 43
HAE T, "S5 2021PHB060-001
1.2 HARFE

W BB IR R}, — M DR AR AR | PR |
REAE S 45, A R 1T 400 24 h R EE A ik
3408, Kl 1 4n g1t %% (white blood cell count,
WBC ). ¥ ki 41 i it %0 (neutrophil, NEUT ),
R EL 40 B 31 22 (lymphocytes, LYM ), Ifil 41 %5
( hemoglobin, HGB ), Ifil /> ¥z 71 %% ( platelet count,
PLT). 4 JIH[# [ (total cholesterol, TC ). TG. &
AR (high density lipoprotein, HDL ), k%%
J# I8 M (low density lipoprotein, LDL ), Ifil 7& L
fit ( creatinine, CRE ) 4§ 550 % #8 b5 ; T8 NLR
FUPLR. A 85 TE PR A 2 9% 24 h INAT
BISAP 7). A7 f 35 215 SR BRI 58 A9 24 h
S 48 h 17 Ranson W43 AMEA: 2= 518 V(g eIk
L (acute physiology and chronic health evaluation,
APACHE) Il 3% 73 K 24 h N ¥ 5¢ 3% 38 CT
JEHEATE IE CT ™ H B $5 %% (modified CT severity
index, MCTSI) ¥-75. #Ai (2012 P42 R 2L
RS2 SUBITI EIBR LR ) PHBIT IS 2tk
HR 953 A T AT B3 0 48 h J5 43 M RE bk Ik
A% (' mild acute pancreatitis, MAP ) Fl1 SAP PZH
1.3 SFitEHE

K JH SPSS 22.0 HAF# TS0 0. ARG IE
oA BERILIE + i (x2s) R,
2R 0] Lok A ¢ R . R IE 28 0 A i o 9%
B R B T A Rl EE (M (O, Qy) 130K,
2 ] e 48R ] Kruskal-wallis Bk AR 0. 3155070k
LM (A% ) R, 21 IR FE R FH R 5 ke 5
Fisher f§ iM% 7% . >R H Logistic [71J9 73 #r HTGP
th SAP BEMfER K, F Spearman FAH A 56

O3B R ARG . FIHI 32388 TAE (receiver
operating characteristic, ROC ) M1/ #T 45 WLEL G 7
B RLEE. DA P<0.05 WZERA G E L.

2 #R

21 MAE—RENRIEEREISIRELR

A 5T WCEE AT A bR fE HTGP 3 82 ], Hovp
MAP 4 (n=55) W51 44 4] (81.5%), 4E#EH
(39+10)% ,SAP H(n=27 )rh BVE 18 #i( 64.3% ),
RS (41+15) %o ALEE R IGEE LB
NLR, PLR. & Bt = B (lactate dehydrogenase,
LDH). JK # A (blood urea nitrogen, BUN ),
Ranson ¥4 . APACHE I ¥4 &% BISAP P-4 H 5%
HAEG 25 (P<0.05), W& 1,
2.2 HTGP t SAP & RREZES T

PG 4 3] P<0.05 1) Hl 2 40 A Logistic [l 14
IR, Ay ATl R 2 Fin. NLR (OR=1.859,
95%CI: 1.385~2.497, P<0.001). PLR ( OR=1.074,
95%CI: 1.036~1.112, P<0.001). BISAP i} 43
( OR=2.880, 95%CI: 1.578~5.258, P=0.001).
APACHE 1l ¥¥4) ( OR=3.816, 95%CI: 1.778~8.194,
P=0.001) FI Ranson ¥F 43 ( OR=6.855, 95%CI:
2.734~17.188, P<0.001) /2 HTGP ' SAP &35 1Y
2.3 NLR. PLR #1 BISAP if4y. APACHE Il iE4y

& Ranson #4310 X 453 47

A& P 2> B B % NLR 5 BISAP 3 4.
APACHE I -4} #i1 Ranson P43 4 #H 3¢ 2 43 9]
0216, 0.383, 0.321 ; PLR 5 BISAP if /).
APACHE I $£43 & Ranson P43 194056 25053510
0.334, 0.304. 0.274, ¥ NIEAMHR, ZRAGIY
=Y (¥ P<0.001),
2.4 NLR. PLR #1 BISAP if4# HTGP 1 ROC

HEE R

NLR I PLR X§ SAP (1) 7l I 2% SR 82 4, 0k
B 4% 9 R 76.9% F1 96.2%, 4 F K 96.1% Fi
98.0%, BISAP PEor PR AN (25 . WL 1.
%3,
2.5 BISAP 4>, BN iE4. BP ¥4 #1 BNP i

ST HTGP fRiE B2 E R b

MR 9 i FE 29 5 8 %0, NLR A B¢ 24 h Py Fiit il
SAP A1 FE N 6.097, # NLR = 6.097 it 4 1
T4 BISAP $£43 ( BN #£43 ), PLR Fiilll SAP #;
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Table 1 Comparison of the baseline data between the MAP group and SAP group

it MAP 41 (n=55) SAP 4] (n=27) e P14
B (I, %) 44 (81.5) 18 (64.3) 2.957 0.086
()" 39+10 4115 0.367 0.716
EIE (B, %) 7 (13.0) 7 (25.0) 1.887 0.170
BRI (B, %) 20 (30.0) 13 (46.4) 0.676 0.411
R ILIE (1, %) 12 (22.2) 12 (429) 3.793 0.051
W& (i, %) 43 (79.6) 23 (82.1) 0.074 0.785
Wk (i, %) 19 (35.2) 13 (46.4) 0.980 0.322
K, %) 4(74) 13 (46.4) 17.085 <0.001
s (A, %) 19 (35.2) 16 (57.1) 3.634 0.057
IR (c)® 36.5 (36.1, 37.5) 37.2 (36.5, 38.1) 1.120 0.299
Fk#E (¥ /min ) * 78 £33 69 £33 0.906 0.374
P (YR /min) ° 20 (19, 24) 25 (18, 27) 0.883 0.417
Wi (mmHg) 127+ 16 129 + 26 0.217 0.830
FFikE (mmHg) * 79 +17 80+ 11 0.201 0.843
WBC ( x10°) * 11.91 +4.02 12.60 + 5.00 0.657 0.513
NEUT ( x10°) * 9.02 £4.10 9.89 + 4.50 0.862 0.391

LYM ( x10°)° 1.55 (1.09, 2.23) 1.22 (0.75, 2.84) 1.807 0.003
NLR® 2.60 (1.70, 3.79) 9.07 (2.89, 14.74) 3.916 <0.001
HGB (g/L) * 172 39 158 +27 1.725 0.089
PLT ( x10°)° 246.6 + 69.5 267.6 +93.1 1.117 0.268
PLR" 101.52 (58.39, 114.80) 211.00 ( 169.74, 240.29) 5.739 <0.001
ALT (U/L)° 32 (20, 45) 30 (20, 49) 0.724 0.472
AST (U/L) ° 22 (16, 33) 25 (16, 35) 0.398 0.692
GGT (U/L) " 58 (32, 99) 112 (48, 237) 1.993 0.056
LDH (U/L)* 193 + 82 152 +91 2.034 0.045
ALP (U/L)* 82+22 79 £35 0.387 0.701
TBIL ( wmmol/L) * 83 (4.6, 11.5) 7.2 (4.0, 10.2) 0.665 0.709
ALB (g/L)* 47.7+4.9 46.0 £ 7.4 1.265 0.211
BUN (mmol/L) ° 49 (3.7, 6.0) 5.6 (33, 7.1) 0.257 0.014
CRE ( pmmol/L) ° 63.5 (51.5, 77.0) 57.5 (41.0, 72.0) 1.214 0.235
Ca®* (mmol/L) * 2.1+0.3 21403 0.644 0.521
Na* (mmol/L) * 132.6 +4.0 133.3+6.0 0.576 0.568
K" (mmol/L) * 40+04 4.1+0.6 0.089 0.930
TG (mmol/L) * 38.9+18.5 433 £32.0 0.264 0.796
LDL-C ( mmol/L ) * 33+23 35+25 0.255 0.800
HDL-C ( mmol/L ) * 23+16 3.0£1.9 1.550 0.125
FEREE (U/L) 126 (40, 262) 142 (63, 421) 1.126 0.158
N sHEE (U/L) 249 (72, 417) 214 (64, 930) 0.863 0.446
PRIEMSG (U/L) ° 341 (0, 1185) 121 (0, 1147) 0.837 0.485
PT (s)" 112 (105, 12.4) 11.7 (109, 13.0) 0.803 0.539
PTA (%) * 83 + 31 87 £21 0.543 0.589
INR" 1.0 (09, 1.1) 1.1 (09, 12) 0.803 0.539
APTT (s)° 29.2 (262, 30.5) 29.1 (27.6, 32.9) 0.696 0.717
FIB (mg/dL) * 318 +237 330 + 168 0.691 0.492
FDP ( pg/mL) ° 1.9 (0.9, 4.0) 3.0 (0.9, 283) 0.984 0.299
DDIM (ng/mL) ° 123 (52, 266) 176 (96, 1128) 1.155 0.138
Ranson 1743 ° 2(1, 3) 4(4,6) 3.209 <0.001
APACHE T 43 ° 2(0, 2) 10 (8, 10) 3.896 <0.001
BISAP 43 ° 2(1, 3) 3(3, 4) 5.828 <0.001
MCTSI 43 ° 2(0, 4) 4(0, 6) 1312 0.064

74 : WBC S HARMETAL, NEUT Mh Pk gifeit 4, LYM Akt aniiit5k, PLT Rl /Miit4, HGB MILT &, NLR HAhdkign
M/ KELZMAE, PLR A I/ / IRELATME, ALT NN EREILFERLME, AST AKITXAREILLRAE, GGT H v- A6, LDH
AR ARG, ALP JyBiPERERREE, ALB 1211, BUN NIRZ A, CRE MWLEF, TG Jytimi=HE, HDL 4% I5E AHE R, LDL-C
AR FE N R (A IR s, PT e Ifn B JEUNHE] , PTA SABEMBHETG ZhE, INR i B E brprEfb e, APTT i Ak 055 375 i ]
EDP J 474k (i 74, DDIM 4 D —23R{K, APACHE Il Jy @k i S PRk o 1 9E4), BISAP W43 & ME IR 26 K 55 2 bk g
B4 T TR RG5>, MCTSI A B IE CT ™ H K0TS 5 | mmHg=0.133kPa; * Fx=s, " A M (Q;, Oy)
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Table 2 Logistic analysis of risk factors for SAP in HTGP

patients
fapE R g ort ol PIE
EY O
R 2157 0882 0167 0414 000628361  0.682
NLR 0620 0.150 17.007 1859  1385-2497 <0.001
PLR 0071 0018 15182 1074  1.036~1112  <0.001
LDH 0006 0003 3871 099  0.989~1.000  0.049
BUN 0160 0103 238 1173 09581436  0.123
Ranson if4 1925 0469 16847 6855 273417188  <0.001
APACHE 1374 1339 0390 11803 3816  1.778-8.194  0.001
BISAP ¥4 1058 0307 11871 2880  1578~5258  0.001

 : NLR R PERi i / ikt 2, PLR Rl / 3k EL 4
LDH NFLEM%H, BUN NIREA, APACHE Il btk
MVEGEHRRGL T IESY, BISAP P43y 2k B 48 R 55 2k e 42
JUTE RO Ay

——NLR

——PLR
BISAP

—Bas

o T T
0o 02 04 06 08 10
- :
1- FE5t

NLR Sy o VR 40 i / 96 2 40, PLR S /I / itk 2 41 i,
BISAP 1143 A 2 MRS K55 2 M PR 5 1™ o B F 0T
B 1 NLR. PLR Hl BISAP ¥-53fill HTGP ' SAP ) ROC Hi%k
Fig1 ROC curve of NLR, PLR and BISAP score predicting SAP in
HTGP patients

* 3 MMISERTIIN HTGP | SAP 19 ROC £ /347

Table 3 ROC curve analysis of individual indicator predicting

SAP in HTGP patients
etk Frif R R
A AUC P 95%CI
-t I Ff g B T (%)
NLR 6.097 0.777 0.059 <0.001 0.661~0.893  76.9 96.1
PLR 169.745 0.906 0.034 <0.001 0.839~0.972  96.2 98.0
BISAP i4;  3.000 0.865 0.059  0.001 0.787~0.943 222 98.2

o NLR AR Pkr4uAE / kCUanpts, PLR I/ / ik L 414G,
LDH WFLERIE AR, BISAP W43k ZVE MR 5 PR 55 Sk g g 42
EREREOT

FEIRG FAE A 169.745, FF PLR = 169.745 114 1 43
Y49 N\ BISAP P43 (BP 43 ), ¥ NLR = 6.097 H
PLR = 169.745 11} 2 43 44 A BISAP ¥ 43 ( BNP
PPor ), 2z BISAP i74) . NLR, PLR. BN I¥-Jr,
BP #1431 BNP 743 ROC fiZk. UL 2,

BFJ¢UE S5 BNP ¥ 43 AUC fe k., %) T HTGP
T SAP B B9 BN A (B B, BURE O 80.0%,
PRSI 92.3%, K BISAP P4 AORURE (22.2% )
MR TR WL 4.

10
v
~—NLR
—PLR
BISAP
084 —BIN
BP
~=BNP
BHL
06+
i
B8
0.4+
024 ﬁ
[ T T T T
00 02 04 0e 08 10

1- FE5E

NLR J Hv P bz 28 Jif / bk B 48 i, PLR A I/ dl / 96k B4 240 i,
BISAP P43k SRR 96 PR35 S PRI IR 96 7™ B BE H8 B0 4>, BN
535 NLR+BISAP 1743, BP IT:43 >4 PLR+BISAP T4, BNP iT-43
> NLR+PLR+BISAP 143
2 BISAP i¥4>. BN T4, BP iF43F1 BNP $E4-Fiill HTGP

SAP [1J ROC Jth<k
Fig2 ROC curve of BISAP score, BN score, BP score and BNP score
predicting SAP in HTGP patients

x4 BISAP 374 . BN PF4. BP PF40F1 BNP 143 Tl

HTGP 1 SAP ¥ ROC £k 53-#r
Table 4 ROC curve analysis of BISAP score, BN score, BP

score and BNP score in predicting SAP in HTGP

patients
Ap i AUC  PE 95%CI MUY R
I SHE (%) (%)

BISAP /3 3.000  0.865 0.001 0.787~0.943 222 982
BNiF4r  3.000 0.925 <0.001 0.869~0.981 99.0  67.3
BP ¥4 4.000 0.930 <0.001 0.885~0.987 72.0  96.2
BNP ¥4+  4.000 0.936 <0.001 0.874~0.986 80.0  92.3

T« BISAP 143k UM IRAR 46 PR 55 2 Mk IR AR 46 7™ T BE 8 50T 47,
BN 143~ NLR+BISAP 43, BP i4)>} PLR+BISAP i-43, BNP
P43 NLR+PLR+BISAP P43

3 itig

IAESR HTGP &R F 2 b, HFoeiEss,
HFE HTGP JRAER 3% i T F AR Ja vk g ¢ 1),
HZ kAT RBM, JUHIEMME . B SO0 iR
BE M HHEE N HTGP B3 0015 D il &
AR SAP BRI WS THEHTGP i, H
8RBT ARE R B T, ] HTGP &
HORNE SR T EAEAL ., IR WU 22 M
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£ HTGP F 4] ( &05 24 h N ) FIWrmTE & g, K&
BFFFJRIGYT . X TR o 1 i HA G K
o HAj AR RV R Gk #EAT SAP PR,
Ranson 1F43. APACHE 11 ¥4, HER % 48 h )5
T SAP. IIfi R &l = £ X HTGP - 1195 17 78 48
FSEMEIEr RGOk M SAP. K I AE HTGP %55
{18 F ST A B3 2 LA 2 o 11 R B R 5 B 1) 153
T SAP, Sh¥gRIGEIRIAYT, TG K 7 SRt
A

2008 4, Wu %5 UV B B BISAP 3 4 & —
Tl 35 19 17 5 5 47 L AE B B 3 = 1 AP TTA B o
BISAP W4 e S th A SR I 517, fER%% 24 h
W EIAT AT, 12 W7 SAP BUMSURE Hy 38% ., 4R FE
H92%, 7 B 5% 4 BT BISAP ¥ 43 1 Il HTGP
SAP fRUREE N 22.2%, FEFHEHN 98.2%, 5 LikF
FEREANSF. T BISAP #illl HTGP ' SAP f¥fi
TR, ARSI ISR A T LA in—2e L ) 4k
TR AR R U

NLR 7] 2 4 B RAE RN, PG s AE T ABE R
ZImT kAT U PLR AT R B 3 7™ B R JEE T A1
fig 1 ", Azab % U F 2011 4F B UK NLR i H
TITAl AP (3%, & B NLR Hiilll SAP & & 75 A
£ 1CU B KA B iF [0] 45 5 1H L T WBC,  Hirf
NLR>4.7 $2&7/8 f 35 fil 5 #5022, nl AfF ICU., Wang
26 U [l JBipE 4347 1 110 ) HTGP #3%, &3 NLR
XoF RN RE HTGP Jy 11 H A7 8 s i sl e g . F
5% & B PLR 5 AP (1) ™ 5 F8 FE 22 [A] 47 A6 A0 G 1,
PLR 4 Ranson PE43. BISAP ¥4+, JRZ. WLEF.
LIANMIDIRE RS . C RN AR A S S R A 4 R A IE
ASE M H AT E A WFFEIESE NLR B4 PLR A8
XF AP T i T4, (A= & F NLR F1 PLR
FEEE HTGP B h iy a1,

A5 8 1L 18] B 4 A, #2758 NLR R PLR
JE R EAE HTGP BF IE K N &, dE— W
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