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[EE] BH Hr 6T 20 4 b) & 85 5 7E 2VEBEAR 96 (AP) i RS AR AP A A8 fh i 34, 555 S5 s B o,
SE M SR R 98 (HLAP) & 95 %R ) i R A hH DG 10 TR 2, 0 0k + 5 122 728 B B DDA DG i B TR 15 A0 1 6 A
FiE BT ST PO BERE 2005 4E 1 1 B & 2024 4F 12 F 31 B B IR Gk, S4B Kk VeI
RIG R 4997 Bk AP BENE RV G AR IR 5 2 W IRIEYE AP (ABP) A1 HLAP, SR Joinpoint
[ U5 43 A7 A< B 20 4F [B)AS [m)955 R AP 4 ok bb 1 28 A i 3, IF T HRUAR 3 2840 B 43 L (AAPC) FNAE AR 4k 43 L
(APC), -3 & A A8 h 1938 55 (APC . AAPC >0 /R P I, 2 N FREEE), SR Pearson's
AN TR BT HLAP Fh A OG0 R 26, o & I A8 Fn AR i & (W) i R A TR 3 B, TR 2009 4F 1 A &
2024 4F 12 A 16 4F43 K 2009 2 2012, 2013 % 2016, 2017 & 2020, 2021 & 2024 4F 4 4~F[a] B, 5% A Krustal-
wallis 650 b 45 st 1] BEFE BRI F8 05 = I i (TG) R ZSHFR B ) Z AT (HOMA-IR), C- K Bk I 1 7
M (HbAle) iS5 . B8R ARBE 20 4RI ILAT 4 997 Bl 15 % AP B ABeigyr. H, 2 962 1 (59.28%) L Wi
A ABP, 589 il (11.79% ) £Wik HLAP, #3720 4E[] ABP 19 &R 5 P IS AAPC iy -1.450 4,
95% AT {ZE X [H] (95%CT) S}y —2.418 3 ~0.304 8, P=0.001 9 ), Ifii HLAP [ &K 5 | FHE# (AAPC Jy 13.667 1,
95%CI *} 8.872 6 ~20.393 7,P=0.000 4), HLAP F}- & (445 5 IR AE 2016 & 2019 4F, HAAH GRS R,
HLAP 20 4% 8] & 9 -8 8 17 AR 64k, 1 & HLAP S5 4R % 5 B B 54 5 (r=-0.631, P=0.003), Pearson's #H¢
PEAHT R, HLAP B9 %95 -5 838 (B a8 L W S 1EAH ¢ (r {EL43-901 0 0.681 K 0.670, P (B4R 0.043 K
0.048), HEFRIESHTEAR, 2009 & 2012 4FBL TG F-H47K P-4 2013 £ 2016, 2017 & 2020, 2021 & 2024 4} B
A2 715 ( mmol/L: 23.82 (14.94,30.61) [ 14.86(10.96, 18.74). 16.60 (11.98,19.22). 15.52(10.13,20.05), 3 P<
0.05 ), AT B[] TG /K FoAs 2% e 8ei 425 Lo 40P BEIA] HOMA, C- Ik HbAle 7K Hig 25 SRt 6 5:
T2E R UL HOMA-IR | C- RS S LR 2 S ACBUIFE bR Aola i OB VI CH . 4518 AP 20 47 8] HLAP
B ARG TH R, 1 AR R AR S RTINS HLAP Fha a2 IEAHSE , Bl vA T it bR
TG KA, A4 5 386 fin KRB R B A
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[Abstract] Objective To investigate changes in the etiological composition of hypertriglyceridemia in acute
pancreatitis (AP) and the trend in the proportion of hyperlipidemic AP (HLAP) over two decades. Longitudinal changes
in glycolipid profiles in alignment with this trend were analyzed and compared to screen for factors associated with it.
Methods A retrospective analysis was performed on cases of AP hospitalized in Shantou Central Hospital between
January, 1st, 2005 and December 31st, 2024. After excluding those with recurrent AP, 4 997 cases of first-attack AP
were enrolled. Patients were divided into acute biliary pancreatitis (ABP) and HLAP according to the etiology of AP.
Trends of proportion of AP with different etiology was analyzed with Joinpoint regression analysis in our hospital over the
past 20 years, and annual percentage change (APC) and average annual percentage change (AAPC) were calculated. Cut-
off years when trends changed significantly were identified (APC or AAPC > 0 indicated an upward trend, otherwise a
downward trend). To explore factors correlated with the trend of HLAP, effect of age and body weight on first onset were
compared with Perason's correlation analysis method. Data of 16 years period from January 2009 to December 2024 were
divided into 2009-2012, 2013-2016, 2017-2020, 2021-2024 4-time segments. The Krustal-wallis analysis method was
used to compare the differences in the glycolipid profile indicators, triglyceride (TG) level, homeostatic model assessment
for insulin resistance (HOMA-IR), C-peptide and glycosylated hemoglobin (HbA1c) over the observed period. Results
A total of 4 997 cases of first-attack AP was hospitalized over the past 20 years. Among 4 997 first-attack AP patients,
2 962 (59.28%) were diagnosed with ABP while 589 (11.79%) were confirmed to have HLAP. The trend analysis
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showed that a significant downward trend in ABP [AAPC was —1.4504, 95% confidence interval (95%CI) was
-2.418 3 to —0.304 8, P = 0.001 9] and a significant upward trend in HLAP (AAPC was 13.667 1, 95%CI was 8.872 6—
20.393 7, P = 0.000 4) were observed over the past 20 years. For HLAP, the cut-off point was found between 2016—
2019. Analysis on factors correlated with this upward trend showed patients with HLAP trended to be younger over the
study period. A negative correlation was found between HLAP and the age on first attack (- = =0.631, P = 0.003). The
Pearson's correlation analysis showed that the incidence of HLAP was positively correlated with the increase in patient
body weight and alcohol consumption (r = 0.681 and 0.670, P = 0.043 and 0.048, respectively). In glycolipid analysis,
The average TG level during the period from 2009-2012 was significantly higher than that during the periods from
2013-2016, 2017-2020, and 2021-2024 [mmol/L: 23.82 (14.94, 30.61) vs. 14.86 (10.96, 18.74), 16.60 (11.98, 19.22),
15.52 (10.13, 20.05), all P < 0.05], no significant difference of TG level between other segments was found. Besides,
no HOMA, C-peptide or HbAlc was found significantly correlated with the upward trend of HLAP, inferring there was
no correlation of parameters representing insulin resistance including HOMA-IR, C-peptide with increased trend of
HLAP. Conclusions The proportion of HLAP in our hospital exhibited an upward trend over past 20 years. Age
decreased in first-attack HLAP over the study period. The increased percentage of body weight and alcohol consumption
were the factors positively correlated with the upward trend of HLAP, indicating that intervention of HLAP should not
only focus TG levels, but also weight control and alcohol consumption.
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2P R AR 22 (acute pancreatitis, AP) J& % K
R Y TR BR SRE PRSI, AF W FE 2 13/10 T7 ~
45110 J7 . AP A3 Z2 b IR, H e 22 I 9 g
& (acute biliary pancreatitis, ABP) 7£ 4Bk f 5 i
R UL AHBEE AT TG K 2T AR , AP R
DR B 2 e — i AR, BT IR B, R I INLE T
AP (hyperlipidemic AP, HLAP) & 28 i}y 4k ABP &
kG AP (alcoholic AP, AAP) 5% WL R 12,

HLAP 19 52 A JE At = 1k H il (triacylglycerol ,
TG)=11.3 mmol/L B IfL7E TG B4 5.65 ~ 11.3 mmol/L,
R ZLBERE ), M4 TF ABP 5% AAP, HLAP WS
2% WA Sy ™ E T e . IAFR, HLAP 1Y &
TG AE BT H T EAETRE M B = 20 4E
HLAP & 9 58 320 43 B 858, i HLXE HLAP & 9%
RIFEER H RTE AR e g R L AR L IR
R R SIS e R AR L AE B & HLAP H e (1)
YEFRATIA T -

A GEALNIE 2o Xl 3k T e B e A B TR YT Y
AP BEBAEIATIZIR, SR Joinpoint [H1IHFEAY /347
20 4[] AP A [R BRAG 1 H BB Ak, 538 295 R T
B RN AT A | PR AR AL 5% R R
P AH DA, X g i RIRPUIR bRt A T AR e S T4y
BT, R R RIS MR 5 HLAP &R 17+
EAE S, T 3] HLAP 20 4F ] il A8 (L H0EE , 3145
BT 51228 A DGR BRI 2R, DA A % T Tl AL}
2R
1 #R5AE
11 BFFEXF 4. #2005 4E 1 A 1 H & 2024 4F

12 A 31 HAEARBEAEBEIRIT B B K AP AR IR 14 ~
85 & i A B TEXT G2 o

111 ZIABRAE - AP I W7 2 B b [ P J
RILITHER (2021)) " LIAARE s BB AT
3WbRET Y 2 3T, I ARRREE A s @ Mg E
Foy g A0 (280 A5 107 e v T IR % 2 5 (0 B BRAE 3 4%
@ WEIE B AR AL R WRAT G AP R F R
L1.1.1 HLAP 2 Wi b5 o - 7 AP i2 Wi b5 1 L, [H]
iF ELAT BE A I TG =11.3 mmol/L B I 7% TG K
5.65 ~ 11.3 mmol/L, {H 2 it #F (FLEER ).

1.1.1.2 ABP (2 Wb if « 75 AP &t L7 | CT
o i PR A% (magnetic resonance imaging, MRI)
ARG BT LS B I e A A | B
Y A A SRR S A 5

L1.13  AAP 2Wibsife - 76 AP SR, 5 4FLL 14
RIET >50 g (REIE X - ALLHT 1 FERDIET 1
DA b R AR S AAP 2R

L1114 (RBTE IS WbRIE « (R BTREHE e SCh
IR JFFEFE %L (body mass index, BMI) =25 kg/m’.,
L1115 HABHEBRAR R - O BIOPEBRARR | 259
AH G I B 48 . PN B2 39 47 9 1B 45 3 52 (endoscopic
retrograde cholangiopancreatography , ERCP) Ji5 JFRAR 7 ;
Q FRMEBMRAR

112 HEBRFRAE : ABP. AAP Ko HoAth B i ¢ o PR -
iy AP,

113 R AT A R R PSR e, AN B
RS PR 1A HE (H LS. 2022-019), I FE R K
A R HEOR B A5 8P B T (TEMHS « MR-44-23-
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1.2 GBI A . O i B B 7 DT R G R
VR AR L BMILL A& B0 FIORERE 1 A e i R A%
PrAEbR (TG RSB 5 AT 2L (homeostatic
model assessment of insulin resistance, HOMA-IR ). C- Jik .
B 2126 11 (glycosylated hemoglobin, HbAlce )% ]
B R %6 19 5 LN HbA1¢=6.5% 8% 55 i Ifi. A >
7 mmol/L (£ 22 YR &) A0 (8%) W AR FH % ifi bl
2y, SR HOMA-IR ¥4 B 52 F P2 E (A
v 3 : HOMA-IR= %5 i JjE & 2 (kU/L) X %5 18
IS (mmol/L) /225 1101, @) 54 4F B 78 4k 7 4%
e (annual percentage change, APC) [ 4F ¥4 4F i A%
AL H 41 e (average annual percentage change, AAPC ;
APCAAPC>0 F/n it BIHEHE, )2 R F RS ).
2009 4F 1 H & 2024 4F 12 H 16 4R [0]43 R 4 ME
Bt (2009 % 2012, 2013 % 2016, 2017 £ 2020, 2021
2 2024 4F), F T Krustal-Wallis #6556 52 4% I 6] Bt
WERR REHR PR 25 5

1.3 Giitefdrek . i) SPSS 22.0 Siit a4 2 Hrkk
W, %A Kolmogorov-Smirnov K56 AT B F A
IESAG SR A B T 50 DAE + brif
22 (x+5)FR IR ¢ K250 AEIES A =4
i L 2 8 (U 3 280 UM (Qy ., Q) ) 2R i Ta] 1
R Mann-Whitney U 556 5 JHEC7OR U] CH 43
) Fm AR LR x° K. P<0.05 255
Ao E . RH JPR 5.0.2 B4 Hr
FIH Joinpoint [l 43 B AR fh e 4, F- R H 2k
R E AR P 8. SR Pearson's AH G 43 B
BTSRRI . 415 HLAP &9 i AH M
2 £ R

2.1 AP P PRIRS Al LG Y EEAR (35 1):2005 471 H
1 HZ 2024 4 12 A 31 H 20 4E[0], 4997 Fli2 Wi K
AP B BETEARBEIRYT . ABP (2962 (4 59.28% ) )
K HLAP (589 1] ({5 11.79% ) M Wi, ABP
d7 B 5 T HLAP, HLAP B AR MRAEIAEE ABP X,
HLAP 51k 5 Hefees , i ABP DALk 5 s o

#&1 ABP 5 HLAP EEEAERILE

ol % P 1 (%)) R (2,
- (f51]) Bk /g2 M(Qu Quﬂ
ABP 2962 1395(47.10) 1567(52.90) 57(47,67)
HLAP 589 436(74.02)  153(2598)  37(31,44)
x /i 18 142.632 28.514
P <0.001 <0.001

2.1.1 4% if Bt ABP J2 HLAP % 5 #a %Y APC H #8¢
(£ 2) : ABP & % $ o5 13 3 7E 2013 % 2024 4F,
APC -3.791 9% [95% 7] {7 X [1] (95% confidence
interval , 95%CI) } —6.530 3 ~ 2.549 0, P<0.001 0 J;
M HLAP 19 A& 9% 35 &0 H PR 2016 & 2019 4F, APC
J 49.942 0 (95%CI }y 22.947 5~72.716 9, P=
0.005 6), ABP M 2005 % 2013 4F & F i #a 3, (0
HBFEHEESFTGI#E L (P>0.05). M 2013 &
2024 4F ABP B &R 5 N IEEE S VR E R AR
AR X (P<0.05), [RIEF, HLAP B9 M 2005 %
2016 4F 52 FA I (HAAE A E g2 B L
(P=0.327 1), ZJa, ) 2016 & 2019 4E5 | T,
M 2019 = 2024 4E R RUE B L FEE VR 2R T
GiiteFE L (P<0.05),

%2 ABP K HLAPH APC Lt

s} 1) Bt APC
J 95%CI P
W (4F) (%) &
ABP  2005% 2013  1.8625

ABP 2013 #2024 -3.7919

-0.467 1~ 7.993 8 0.112 4
-6.5303~ 25490 <0.0010

HLAP 2005 % 2016  9.7793 -34.717 7 ~ 22.860 1 0.327 1
HLAP 2016 & 2019 49.9420 22.9475~72.7169 0.005 6
HLAP 2019 #2024 3.9237 -6.1598~10.1172  0.2472

2.1.2 2005 % 2024 4 4> B Bt ABP J& HLAP [
AAPC 58 (2 3) . M 2005 & 2024 4, ABP 19 k&
95 5 B T [ Y, AAPC Sl —1.450 4% (95%CI
H -2.4183~0.304 8, P=0.0019) ; ifif HLAP ) k&
W i s, AAPC H 13.667 1 % (95%CI K
8.872 6 ~20.393 7, P=0.000 4 ),

#£ 3 2005 = 2024 &£ ABP X HLAP iJ AAPC 5L EbEs

Sl () AAPC (%) 95%CI Pl
ABP 2962 -14504 24183~ 03048  0.0019
HLAP 590 13.667 1 8.8726~20.3937  0.000 4

2.1.3  EET Joinpoint M3 ABE 20 4F[H] ABP
HLAP 722 fb#a 5 (161 1) : 20 4 (1], ABP 1) & 9 M
2013 % 2024 4F 5 B T B, 1 HLAP /9 & 0%
SR ETHEE DL 2016 & 2019 4F 5284k # H g
oL RS

2.1.4 AP 20 AR RIS R L AP (Y L AS 1R (8] 2):
ABP e WL B HLAP (9 %95 WA 2010 % 2021 4F
5 TR, DL 2016 F 2019 4Rk NI . AAP
LB (R 6.3% ), e o 9t BRAE 2020 4F
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A ABP @ HLAP

LB (%)

. HLAP

Lesl (%)

0

S5 P KO X & 9 DN Ak
QQBQQ\\\ PO D DD P
RO NENENEINENANENENENANAN NN SENGNENEN

W)
0y (&)
B2 ABE 20 SFRSFHEE AP K LG

2.2 5 HLAP A ERAHIC 00 R R 5347

2.2.1 4ERAS ABP HI HLAP & & (A SE1E 204, M
FMEA BT R, A BE 20 4F 8] 15 & ABP 5 4F % TG
A e (r=-0.175, P=0.462), i & & HLAP 5
AEIA B B A OG (r=—-0.631, P=0.003 ),

222 KBRS HLAP %55 B AHEVE 04T
FH OGP 23 07 7R, [ 2016 4F HLAP 45 &0 11 95,
HLAP (1) 49 5 5838 U o & 34 | g TP 522 1 A >
(rE53 514 0.681 & 0.670, PAE 435114 0.043 % 0.048 ),
223 £ ][R BOWEIR 1S A 5 R HPTH R AR fk
Feds (F 4) . T 2005 2 2008 4F (0] [ 5 R HEPL S
FRECYE BRI , ABFFE AR 2000 4E 2 2024 4F [A] B

F4 ZREETERES

T i RARPLIE IR AT X He AT . S5 R, BR
2009 % 2012 4E Bk TG F ¥ /K 3F %5 2013 % 2016,
2017 Z 2020, 2021 Z 2024 BB B THE(P<0.05)
Ah, HoAth A5 B B[] TG /K A 22 R g it &
X (P>0.05), £H}BLE HOMA . C- Jik & HbAlc kb
BERBITGITE X (F P>0.05),

3 W i

3.1 AP FFORRIE R A AL L AR f a3 - AP 2T AL
FRYH WL JBERR AN o3 W S TE M , AR — T R 3R
T 2012 A5 45 Tl Ak R Ge eI 14 i e 2 FH A3 AT i
REAEIA R, AP 7E 32 E & T AL BB 5 LAY
PR, BEAE B R B0k 274119 4 1L AP Y
JGRI LA ABP . AAP K HLAP i 3. ABP (%K
REGAE TR, AAP 53RO B K AR 16 ) 1A
5, HHT, AR AL e KA HLAP > Y. He 2517 %
4110 ] AP FBERIBFGE LI HLAP 5 23.9%, FK[H
WIRA T HLAP A 2B AR B, Zha % 7347
T 3260 BfERE AP B, KL ABP (5 58.7% ,HLAP
i 14.3%. Lin 2 45 10 4F 18] HLAP 9 & % i
FHROUINT 2.6 5. HOTHE IR B ILHIX AP
(9 KL LA ABP J2 HLAP A 32, #4 i 4331 R 46.9%
Y536.3%. V95 B WA SRS, — Wik A P2
35 7, HLAP A5 4L & 95 % 2008 2 2019 45
MAFAE 0.7/10 000 FHi5 EAH4E 1.7/10 00017,

il Sk T Ak T v M DX )?EPEEE’JE?%E/T,
HLAP B & R 2B AR s, AR ER,
ABP 5 g 55 — 37955 (X, 20 4E ] ABP & HLAP [ 4]
A5 R 59.28% & 11.79% . 1H N &9 ta e 434,
Joinpoint Z5 54 7R« 20 4F (1], ABP [ &% 2 T [t
F(AAPC 2 -1.450 4% ), & 47 1AL S 3 H s s
Bt X (P=0.0019), i HLAP %8 & F 7}
B (AAPC Sl 14.805 7% ), MR FE 8] F 45 22 5
HET2EE L (P=0.0004), A X iy F 476 215
I, AAP CREFEARKF-. BT HLAP Z2 k4T
AR NBE, JF R IE L, TG A%, 3R P g AT 18 v e 4

TR BR B RIS HR LR

e TG HOMA-IR C- ik HbAlc
B TR MECweaL, B ¥l B BdRCe. BB BdEC%,
(fi) M(Qy, Q)] (f51) (M(Qy, Q)] (fi) M(Qy, Q)] (f) M(Qy, Q)]
2009 Z 2012 26 23.82(14.94,30.61) 1 6.81 6  1.53(1.05,2.66) 13 10.40(8.32, 10.84)
2013 £ 2016 43 14.86(10.96, 18.74)* 25 3.93(1.66,9.93) 9  294(1.13,3.25) 24 8.05(6.92,10.48)
2017 2 2020 167 16.60(11.98,19.22)" 19 2.82(1.56,8.67) 45 2.04(1.13,291) 121 9.40(6.35, 11.50)
2021 % 2024 341 15.52(10.13,20.05) 166  3.10(1.63,5.95) 186 2.24(1.37,3.56) 247 9.20(6.40, 10.70)

52009 % 2012 4B LS, *P<0.01,"'P<0.05
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EAR5 | g B EE A
32 AR KRB AR LS HLAP & Tt i fa 35
A M Z 8RR 15 © £ W8, HLAP £ &
HETFAERRER, U BAE R R AR
20 AE[AVERE AT R, B R ABP SBE TR AL AR
57(47,67) % 1 HLAP H{i 4%k 37 (31, 44) %
FRARAHSEATMr4s 5, HLAP K0 B4R a3, 5 R
HLAP S54FEI% 2 A G, R PRHER IR AR N . A
WE5E S, H 2016 4F HLAP 45 &5 HU s, HLAP £
RIS AR R EA (28 0.681, P4 0.043 ).
PLRR R NN HLAP & A4 —E 50
3.3 BERRIE AR RACHURE bR 5 HLAP &0 i
YRR M - I R L, — A o HLAP & %% 5 1 A
Fhir, JUHOE TG M A K. HAM R R BIR,
20 4F[A] # 48 HLAP 1500 2 E#ads B\ m 534
IFER I TG KA RIS e SR 3L TG K
5 HLAP BRIt S A A et — 209, Bk
WG K A AT GE IR A T 9 FHRBUIR bR, L35
HOMA-IR 5 C- Jik. £ B [i] Bt HOMA-IR 5 C- Jik
KR AL Krustal-Wallis 6 56 F 4 & 905 52 2= HKHT
555 HLAP ¥ S AR A it a2 5 fn ks &
HRBUFAE HLAP A0 iy 32520 R 2
34 PREETE A HLAP &R RT3
SR . VBT AW AP BTG N R R
T AAP B K 1 18 1 JE IR R (chronic alcoholic
pancreatitis, CAP) &b, & 5055 R AF R AL A2 B A
TS 23 & TG FFis , B HLAP f9 XU A
SELE R B, [ 2016 4F HLAP 45 45 )5, HLAP i &
WS RETE RIEAH S, Hip, AAP B HIBRTESD,
RS HLAP &It s R 2

— B A, HLAP 543G A 6 A M
DX ADFEIIE, DB G LA S Ry 32 o (ARG 2CH . A
SO, IR e 2 kAR R, ks
AAHFE Joinpoint [FIH /347455, HLAP F+= 45 £k
ATE 2016 2 2019 4 I IEAE A Hl X PR
Yy WA AR R RS B PR
P (R (AR DAt S 2855 )2 A TR AR
4 & ¢

ABEFE BN, A BE 20 4B B & ABP 2 T
M HLAP 2 Fmfad. | RAFIRTE ABP JToH R
Ak AR & HLAP ARl AR R ka3, (R i 3y
INFNRER 5 HLAP Jha a3 B AEARSC 55 TG
K, T 5 F IR b5 22 RG24 X, R )

HLAP F & )+ Wi it A g S s B AERE il TG /K-,
AR o 4 ) A T A S BT TR
FIZEhEE ARSI IR R 25 w2

S 30k
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