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4pE I RLP-C. RC/HDL-C iz 5 SHE M EE
AMFEEAERERECEEERELANXR

Pak s, B 5eAt
(BEEmHFER 4PH, kB BL710015)

WE : BN Kt hifkask a e B iz(RLP-C) KA E B /& % & G2 B 8 (RC/HDL-C) 5 %
Mg o M SRR K (HLAP) RIS 2 SR BRI A 0K o ik WBIESH 201851 A—2021F1 A B-%Z#7
& B8 89 92 4] HLAP % -095% 71 FAt, 547 R Bl = 42 HLAP &%) RC/HDL—C RLP—C/K-F, #4525 )
8 B ENER H B s AedE EK 20, 54T HLAP B8 B £ #9 % B &, #F4 RC/HDL-C.RLP—C 3 HLAP % # 5
RAGTRM AL, 53R 024 HLAP B4 %8 % 2641 (28.26%) . P B 544 (58.70%) \E 1241 (13.04%) , #JELLRC/
HDL-C A RLP-C/K-F & T F EaAnE E (P <0.05), P ELRC/HDL-C A RLP-CK-F KT EELA(P <
0.05), RC/HDL-C.RLP-C 5 HLAP = ##2 & 2 EEAAX (1, =0.472 42 0.459,3) P =0.000), 924 HLAP &% ¥ 5
£ 3841 (41.30%), & #AHDL-CA& T3k £ & (P <0.05),RC/HDL-C.RLP-C & T L LA (P<0.05), %A
#3ZY Logistic BNAN AT 4 R R 7 :RC/HDL-C KT & [OR=3.899(95% CI:1.344,11.319) ] \RLP—C KF & [ OR =
4.491(95% Cl:1.547,13.033) |52 HLAP 5 & #9 & & B & (P <0.05) ; HDL—C 7K F4&[ OR=0.229(95% CI: 0.079,
0.665) 152 HLAP &% #94% 3 B % (P <0.05), RC/HDL-C.RLP—C #— & B AT HLAP 5% 695081 57
72.15%(95% CI:0.635,0.804) .81.73%(95% CI:0.729,0.916) .87.09%(95% CI:0.764,0.931) , 45 F- 15 %1 4 71.29%
(95% CI:0.628,0.815) .78.04%(95% CI:0.712,0.841) .92.31%(95% CI:0.835,0.981) . £5i1& RC/HDL-C.RLP-C
KF 5 HLAP #4695kt = €42 E 2 B4R, 7T TF00 HLAP B 4 69 55 W, IR 2ak B AT

KR . BEhEl SRR K RERROEER; KA/ HEEREARAR,; PERE; A
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Associations of peripheral blood RLP-C and RC/HDL-C levels with
disease severity and recurrence in patients with hyperlipidemic
acute pancreatitis®

Hu Yan-li, Li Dang-ke
(Department of Emergency, Xi'an High-tech Hospital, Xi'an, Shaanxi 710015, China)

Abstract: Objective To explore the associations of serum remnant lipoprotein cholesterol (RLP-C) and
remnant cholesterol/high-density lipoprotein cholesterol (RC/HDL-C) levels with the disease severity and recurrence
of hyperlipidemic acute pancreatitis (HLAP). Methods A retrospective analysis was conducted on the medical
records of 92 HLAP patients admitted to Xi'an High-tech Hospital from January 2018 to January 2021, and the levels
of RC/HDL-C and RLP-C in patients with varying degrees of disease severity were analyzed. According to the
recurrence outcomes within 2 years, the patients were divided into a recurrence group and a non-recurrence group.
The factors affecting the HLAP recurrence were analyzed, and the predictive efficacy of RC/HDL-C and RLP-C
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levels for HLAP recurrence was evaluated. Results Among the 92 patients with HLAP, 26 cases (28.26%) were
classified as mild, 54 cases (58.70%) as moderate, and 12 cases (13.04%) as severe. The RC/HDL-C and RLP-C
levels in the mild group were lower than those in the moderate and severe groups (P < 0.05), and the RC/HDL-C and
RLP-C levels in the moderate group were lower than those in the severe group (P < 0.05). The RC/HDL-C and RLP-C
levels were positively correlated with the severity of HLAP (r, = 0.472 and 0.459, both P = 0.000). Among the 92
HLAP patients, 38 (41.30%) experienced disease recurrence. The HDL-C level in the recurrence group was lower
than that in the non-recurrence group, while the RC/HDL-C and RLP-C levels were higher in the recurrence group
than in the non-recurrence group (P < 0.05). Multivariable Logistic regression analysis revealed that high RC/HDL-
C levels [OAR =3.899 (95% CI: 1.344, 11.319) ] and high RLP-C levels [OAR =4.491 (95% CI: 1.547, 13.033) ] were
risk factors for HLAP recurrence (P < 0.05), and that low HDL-C levels [OAR =0.229 (95% CI: 0.079, 0.665) ] were
found to be a protective factor (P < 0.05). The sensitivities of RC/HDL-C, RLP-C, and their combination in
predicting HLAP recurrence were 72.15% (95% CI: 0.635, 0.804), 81.73% (95% CI: 0.729, 0.916), and 87.09%
(95% CI: 0.764, 0.931), respectively. The specificities were 71.29% (95% CI: 0.628, 0.815), 78.04% (95% CI: 0.712,
0.841), and 92.31% (95% CI: 0.835, 0.981), respectively. Conclusion RC/HDL-C and RLP-C levels are positively

associated with the severity of HLAP and demonstrate good predictive performance for assessing the risk of disease

4135 %

recurrence.

Keywords: hyperlipidemic acute pancreatitis; remnant lipoprotein cholesterol; remnant cholesterol/high-

density lipoprotein cholesterol; severity; recurrence

1 i I P 2 PR R & (hyperlipidemic acute
pancreatitis, HLAP ) Jj& ) NG AR S 5 A s R A5 Y A
PEBRIR 58, LA 2R i 55 13 e AR oK - %5 D0 AH
S v ok AR &R A [ S (remnant lipoprotein
cholesterol, RLP-C ) | 5% /4 I [ g2/ =5 %% i g 2 (iR
[ (remnant high—density
cholesterol, RC/HDL-C ) A] 72 {3 sz e A A4 R AT it 5
I RLP-C o A I8 B i 25 11 b e) 2% 2 R 2R
PRI 7 Az A0 JB0RE , A5 1) B [ 12 7K - R 1% i ik
BLAA B BT 138 BR s 1% 52 R BT, RC 5 BRAR N
J W7 DURR A O, J2 k37 T HDL-C 1% %5 i AR 25 11 I
i (low—density lipoprotein cholesterol, LDL-C) , 1T
Wi e DR B A 53 BB B L RE 0% 48 75 i AIR3 BE IR
A FLBERORLSE i 4 1 0 S AUEDIR S, HDL-C
AEAE fe HEAR 7 % 12 , W19 g Bk FY s DR ki, &
P TR R ¢ A5 T e o e B S 18 4t s A o
P D1 i o ik 1) f 6 A 2R HAT, I RLP-C \RC/
HDL-C 5 HLAP &% i 175 K B 1 41 18 A7 R, A F
58 B AEAR DL RLP-C \RC/HDL-C 5 HLAP i # %
5 7 I FE T (6 2 , 0 HLAP (UG PEAG R LS %

1 ARSHE

R ITHR
B R 43 M7 2018 4F 1 A —2021 4% 1 A 76 4 558
[ e 34 119 92 151 HLAP S8 35 109 7 95 k), 4R 1% 30 ~

cholesterol/ lipoprotein

1.1

56 %, F-11(39.18 + 4.25) % s Bk 72 1], & 20 ) .
AW 98 3R A5 S B B 2F 18 B & R4 H At (No:
LMFI1202302015) .

1.2 DH N K HERRERAE
1210 Ak fraOhErERIRR 2 I0E R

(2013 4%, [ ) )" HLAP B2 i : O 88 5 2k
JEE MR S AR A I b RSt R IR £ 1 1
ST s @ H i =8 (Triglycerides, TG)> 11.30 mmol/L 5%
TG 5.56 ~ 11.30 mmol/L , {H Ifi. k52 L BE IR s @ FE 4 B
5 PE T AR 22 RS T IR R A T b B A o P
R 5
122 g OFA LIRS @E R &
W s LW 72 h WA BEIEZIGTT s @A > 18 8
Gl R GE R 2%
123 #mdng OADRET 1A H AR R m
BRACE 25 5 @ A B o e PR 0 ; BT Tk 1B 1 50
P I N8 P R R 2R s DRE BRI I S s @ 1T Uk
S FL I 2ot s O MU s @G IR 5 (9.0 Hil 1 A8
PRI 5 A0 B 1 5 24 ) AR G I 5 4 4 5 QD R
W A e B2 A PR v o
1.3 wmHERGE

FREH ABL 24 h 9, WA B T I AR RS A
5 i 38 20 (body mass index, BMI) W JR G | = 1L
1ML 7% TG . & 5 [# B (total cholesterol, TC) , HDL-C .
LDL-C ., i i CT /™ 5 72 Ji 45 %4 (computed tomography
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severity index, CTSI) . Jf & 4 (B¢ i 3K 46 | I 5 A1
WA B RAE RV 2R 5 AE) o TH5F RC, RC=TC —
HDL-C —LDL-C, RC 2y TC i HDL #1 LDL L4 1y
L[] s 8 -, = A A AR % i 2 L o ] o
JIg A 1 KR 2 1 () S5 5 A% ORE Hh iy JIEL T 72 5 i, 7
RLP-C K I R v s vk A L il & A H AR
Immunoreserch Laboratories 2% A .
1.4 FEREHSR

27 2RI A MR 22 RO AR R T
JRy BB I R RE B4R By OF R AE AR A E D AE B A |
i A BT A BRE AT R A A SE AR TP R
A SR BRI RAE R/ B A B I RAE O LA T fE
WA, B SRR A DD RE B A 48 h NI AZ
i SR s T HH R LE> 48 ho s B D RE R A, 9
FEAR . MR, 2 R 26 (A1), R 54 451
1241,
15 BT REXR

Fi A e b B 2ot R IR R 2R R
(2013 4F, 9 ) ) e SEBR 5 T AR RE VAT , (245
B HMBCCRE R IR IR (I PTG AR E

PRI X IR ) B I A AE ) B T30 (JEE AR
BHLTH AIE AR RE B ) SRR IR TS T ARIRYT
BEBRIITHE R B REEMARE A, R
P 1129 P ic BT 2 4F o S 1B 2 HLAP
FIRE I K, 53R 52 I 21 38 I FNAE 52 & 2H 54 491
1.6 HitEHE

BG4 A7 R T SPSS 24.0 Ge T 8 #F o T R
DABIERL + bl 22 (x = ) R, ORI 7 22 5007, I
U SNK-q K 56 5 THECF0RE AR Al e 2l (9% ) 2%
N, B x5 5 AR S A 23 BT ) Spearman 35 5 52 17
2 1 50 Bt F 22 B 2838 26 Logistic [R5 5 2 i 22
W TAEHFE (receiver operating characteristic, ROC)
k. P<0.05 025450 # R .

2 R

21 AREEERERE—MIBILER

BRPE A | PR 4L AL R R AR IS BMIT
A1 AR DR G £ 3R R L RRO R L, 48 A
B ul ) 200, 2R ¥R G FE X (P>0.05)
&1,

£1 REEEREREN—BABILE

2051 n B /) AR/ x £ 5) B WL/ e /41
>24 kg/m’ <24 kg/m’

R 26 20/6 40.12 + 3.06 22 4 8 4

T 54 43/11 38.97 +4.15 48 6 13 7

GiiEl 12 9/3 39.64 +4.23 10 2 3 3

/P18 0.162 0.799 0.442 0.416 1.103

P{H 0.922 0.453 0.802 0.812 0.576

22 A R™EREHEE RC/HDL-C.RLP-CKF
A3

BR R 4H | 4H RN EE 40 RC/HDL-C Al RLP-C
K, BT 20, ZRWASITFE L (P<
0.05) ; 1 & 41 RC/HDL~C Al RLP-C /K ¥ F o i
ZH RN HE E 2H (P <0.05) , 1 21 RC/HDL-C il RLP-C
KL T EEL (P<0.05). W2,
2.3 RC/HDL-C.RLP-C 5 HLAP =& 2 EH18
K51

Spearman A 5¢ ¥ 43 #7 45 i1, RC/HDL-C , RLP-C
5 HLAP J™ 5 F2 8 35 5 1EAH ¢ (1, =0.472 F10.459 , 1
P=0.000)

#x2 AE™EREESHEMRC/HDL-C.RLP-C k%

(x+s)
201 n RC/HDL-C RLP-C/(mmol/L)
B 26 2.11+0.32 0.47 + 0.08
R 54 227 +0.347Y 0.52+0.11
HEH 12 2520412 0.63 £0.1572
FAE 5.917 8918
PAE 0.004 0.001

. OSSR I, P <0.05; Q59 4] i, P <0.05,

24 IMHLAPEAHBEZEST
92 15 HLAP i # v & & 38 1] (41.30%) . H %k
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ZHREIR 52 R 20 1 KA L AR I BMIL L ERG E PR A
M TG . TC \LDL-C . CTSI  JEE B 38 5E | 18 s B
B RIERMWERAIE LI, & Xtk , 25T
GiiteE @ L (P>0.05) . & &4 MAER k& 4 HDL-

*3

FIMHLAP £ X B B E RS

C .RC/HDL-C .RLP-C 3, & 1 K006, 2 F ¥ 4
223 X (P<0.05) ;2 &4 HDL-C X FIE R & 41,
RC/HDL-C ., RLP-C & T 4k & & 41 (P <0.05) .
W23,

(xts)

RN 38 29/9  40.15+4.09 34(89.47)  4(10.53)
KA 54 43/11 38.86+3.75 46(85.19)  8(14.81)
X2/t 0.144 0.983 0.362
P{H 0.704 0.383 0.548

23(60.53)  12(31.58)  5(13.16) 16.41+2.01 853+1.71
39(72.22)  12(22.22)  9(16.67) 1599+1.86  8.29+1.53
1.388 1.013 1.013 0213 1.031
0.239 0.314 0.314 0.645 0.305

SR 1.76 £ 0.42 2.28+0.73 359+041 251046 0.59 £0.16 6(15.79) 6(15.79) 26(68.42)
E[5-W 24 1.93+0.34 2.15+0.67 3.52+039 2.08+0.41 0.47 +£0.12 7(12.96)  5(9.26) 27(50.00)
2/ il 2.141 0.884 0.830 4.709 4.112 0.147 0.904 3.099
P 0.035 0.379 0.409 0.001 0.001 0.702 0.342 0.078
25 HINHLAPEXWEZRERZNHT (95% CI:1.344,11.319)].RLP=C /K -5 [OR = 4.491

PAHLAP BB E & (FK=0,JE= 1) FHAEE
29 41t 3 A HDL-C (3214 ) . RC/HDL-C
(SEIAE) A1 RLP-C (SZIAE ) b A A &, T 2R
%2 Logistic 18115 53 #1 (51 AIK#E A 0.05, HE B 7K e
#0.10) , %5 H B 7% : ROHDL-C /K 2 [OR = 3.899

x4

(95% Cl:1.547,13.033) ]/ HLAP & & i fi [ I &%
(P <0.05) ; HDL-C 7K P [O R = 0.229 (95% CI.
0.079, 0.665) /& HLAP & % i £ 4 [ 2 (P <0.05) .
W4,

FMHLAP £ & 1) % FRiZE 4 Logistic B3R H 54

RC/HDL-C 1.361 0.589 5.339
RLP-C 1.502 0.627 5.739
HDL-C -1.472 0.631 5.442

0.014 3.899 1.344 11.319
0.013 4.491 1.547 13.033
0.014 0.229 0.079 0.665

2.6 RC/HDL-C.RLP-C ¥t HLAP £ % & 71 il
R RE

ROC 24> #4514, RC/HDL-C . RLP-C i — J%
B 4& 10 HLAP & & 0 8% 0 5 o 72.15%

(95% C1:0.635,0.804) .81.73%(95% C1:0.729,0.916)
87.09%(95% C1:0.764,0.931) , #5543 51~ 71.29%
(95% C1:0.628,0.815) ,78.04%(95% C1:0.712,0.841) .
92.319%(95% C1:0.835,0.981) ., W35 FE 1.

%5 RC/HDL-C.RLP-C¥iill HLAP £ % HIIRE S #7

RC/HDL-C 2.29 0.739 0.635 0.837 72.15 0.635 0.804 71.29 0.628 0.815
RLP-C 0.53 mmol/L 0.782 0.685 0.884 81.73 0.729 0916 78.04 0.712 0.841
BA 0.887 0.809 0.959 87.09 0.764 0.931 92.31 0.835 0.981

- 16 -



WFAESE, 4% : AMA I RLP-C. RC/HDL-C 355 S MR IUAE P S PEIBEAR 58 S8 0 ™ AR R R 3

12
100
80
g 60
A
B 40,
20 | |
0
100-455VE/%
1 RC/HDL-C.RLP-C il HLAP £ % & ROC B £k

3 it

HLAP J& /= B8 IUAE 5 12 A9 218 AE , s 175 28 i 5
B Z AL A O DR GE , HLAP (9 & B A
SRR, B W I B PRS0 R 2, R R AR
S FFE IR MR B A0 LA P A R S DR | B
VR 10 37 BH R 9 J fike it 45 PR 2R AT 020k T IR R
(R FLPE N EE T H R, BT X HLAP B3R 7 4 4T
ORI %, W R _EATS LLXHE IR YT | 10 B ke 4 il
9o R K B - i B 256 TR 9T O L B FE AT 85
U PR, TR e A W 2 R T W A B P4
HLAP %2975 2 J& KU K FIs , A B 3 4458 19 43 7
A EEIR YT RS BRE A R T

AEFEH, % P 4] HLAP i35 RC/HDL-C |
RLP-C 7K1 8 7t i 5 AH O M 73 Hr A5 4, RC/ZHDL-C.
RLP-C /K V-5 HLAP &35 (1055 %5 7™ 5 F2 3 1 52 1 A
%, 2 7% RC/HDL-C . RLP-C F+ & 5 HLAP (9% 1% /™
WEREBEVIMG, AR, SEEERHARK, Z
% 41 HLAP £ % 1y HDL-C ¥ A% , RC/HDL-C , RLP-C
HE, 8 HLAP (835 /9 &2 & W] e 5 HDL-C R IK X
RC/HDL-C .RLP-C Ft & A K. AR ZHERED
Logistic [81 943 #7445 i , RC/HDL-C . RLP-C J& HLAP &
K BIFEK: N Z , HDL-C J& HLAP & & IR IH % |, %
B RC/HDL-C , RLP-C . HDL-C %5 5 % 5 HLAP &
RAHK . HDL-C RBHE (LI R Tieis AR, 2 4E 4
o A8 {d B i) A 9 R 7P RC/HDL-C il RLP-C
S S W i A 25 AL A EEEHR A5 . RC/HDL-C 3R
5% 4% IE [ P55 HDL~C (%) L AR, 5 e JIEL ] e 33 5 5 1Y
B i 2R RLP-C 2 3% K2 I 2 (o 9 IH [ e 5
St BRAE AR5 v A A 2l Ikt B 5 10 46 0 1l 78 5 95
) fo B A 2 A AR R RS R, HDL-C P

i . RC/HDL-C J & K RLP-C Jt & o] S Sl 5 48 i
AL IR TR B B R KRR T A iE S R R
(free fatty acid, FFA) 5 H 4 H 45 & , 1 & 79 FFA
FE T AR A T B BB S X AN I A P R Al
JHL R P 6 200 L 5 200 L AR A R R LB R
A — 5 AL 1t 3 ik, TC 0 S A BR e B BT B0
Zhints B XG0, i o R 2R £ B FE n] 5| R R IR i pEAS
A BT R i B COF T S AR e R | R
o R 20 L B B T Ak, TR RE RT3 HLAP &R
A5 ROC {243 745 i1, RC/HDL-C . RLP-C H
— JCHR A TN HLAP 52 % 1) UM e 57 1 B il 8
i ARAE 4%, % B RC/HDL-C . RLP-C %} HLAP
52 PN B B A RLRE . AR SR A SR AT UL o
N ARG 2 ALAE HLAP i Bis b B 5 5 & h i % X
B 4E R, HDL-C . RC/HDL-C . RLP-C £ 45 45 4 B T
PEAl HLAP f8 35 (455 1 ™ A% B X I o

AW AR AE — & B % L4878 T RC/HDL-C |
RLP-C 2 HDL-C 5 HLAP & & () % & , (B A3 7 4F —
S R L B A A AT Sy [l M OF 5, AT RE AF
T 55 151 326 6 Ol 12 R A S OB AN 4 55 1) T, LR AS F
9852 K B BE T I R, H ] AT RE 4B R IR A I K
J B Bl 2 50 3 KA RTIEPER 5T, 58 5 = fL 48 45
(4 S S W 0 A A b 3O 28 A 2 Bh AR W S AT R )
FFEEA VAN, LTI o ff b B0 HLAP & % (4 XU

2k LT iR , RC/HDL-C , RLP-C 7K °F- 5 HLAP i
I T R R E A G, v T EU HLAP &

AL AR, HL IO AL RE R4
2 % X W
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