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Abstract

Objective: To investigate the differences in clinical characteristics and lipid profiles between insu-
linoma and nonfunctional pancreatic neuroendocrine neoplasms (PNENs), and to analyze the associ-
ated factors. Methods: A total of 148 patients with PNENs who were diagnosed and treated in our hos-
pital between January 2017 and December 2024 were retrospectively analyzed, including 39 patients
with insulinoma and 109 patients with nonfunctional PNENs. Clinical data, tumor pathological char-
acteristics, and serum lipid parameters were collected, including total cholesterol (TC), triglyceride
(TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), non-
high-density lipoprotein cholesterol (Non-HDL-C), apolipoprotein A1 (ApoA1l), apolipoprotein B
(ApoB), lipoprotein(a) [Lp(a)], and free fatty acid (FFA). Differences in clinical characteristics and li-
pid profiles between the two groups were compared. Multivariate logistic regression analysis was
performed to identify factors associated with insulinoma. Results: Compared with patients with non-
functional PNENS, patients with insulinoma had higher body mass index (BMI) and smaller tumor size,
while TC, LDL-C, Non-HDL-C, and FFA levels were significantly lower (P < 0.05). Multivariate logistic
regression analysis showed that sex, tumor size, BMI, Non-HDL-C, and FFA were significantly associ-
ated with insulinoma (P < 0.05). Conclusion: Patients with insulinoma exhibit distinct clinical charac-
teristics and lipid profiles compared with those with nonfunctional PNENs, suggesting that insulinoma
may be associated with characteristic alterations in lipid metabolism.
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1. iRE=

Ji Ji A 22 PN 4334 iR (pancreatic neuroendocrine neoplasms, PNEN) A2 — 2RI T JBE R A4 22 Py 43 1h 411 i
/0 WE, 29 SRR AR Y 1%~2% [1], HORPZEITER EEH EHaR 2], RiE2Rr i AEE
I ARREAR IR, PNEN 1] 73 A D) RetE FIdEDhaetEMIR (3], Fodt, JEDJREME PNEN 29549 PNEN (1)
60%~90%, T = KEF HEIGARREIR, H 7E IR AR EOR B I AL I A B R I [4] . TR 5% 2208 o A s L
MIZhREe!E PNEN, H 3 ZRHER B PR S 20l F 800 R AR MBS R AE[S] [6]. SAEThRE!: PNEN #H
P, 8 5 2Rl IR AR AR . AR AT AR AN, (BHIGIRERIME 2, 0 BE v IR 12 B R
2. L, 32 TS 2R S5 AR Th AL PNEN ZEIR PR M A2 R0 J T ) 22 53 oA B 3

AR, I AU B S R BT A MR B FE I B 7 [y, b T B A e 0 TE 22 Bl MR K R AR K R
HOREE LA (7). BEFLRM, MR R TR TR & B UL A G 2 AR e 1 S R A s o . 128
SRS B VI R[8]. SR, H AT T PNEN Rl f2 [k 5 208 IR AR E B A A PR . S TR 3
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2. BRSHEE
2.1. HIRHR

BIEMEISCEE 2017 4F 1 H 1 HZE 2024 4 12 H 31 HAERBEEZ2I6 FEE 0 22002 IR E A 73
WA R S IR PR DR, JEAIN 148 Bl MRAE R T AFAESER A R I PRAE AR B AR R BR A A A 4 R
B B > NI AR D RENE PNEN 2H. Hrh R 30% 39 B, ARThRENE PNEN 109 Bil. WSk i i
— B PRBRE R ER D SN BE I LS AR SCHRARHEAT 70 AT . BT S A B R A AR B 2R B ittt
B RRIREATE B

2.2. PYANSHRIRE

ZNNBRIE: (1) AR50 B B 5 IR SEO SRR A 28 A 73R (2) B e BE IR I R B R B 2
Gkl (3) ABE R INAT S B I M AR AR SCTERR s (4) ARAR I PR RIS ORI A0 2 45 SR mT Wl 5 Ml
FIMEARDIRENE PNEN. HEERFRAE: (1) & IFHARBMEMNR: Q) ImRBUR BMARK I &5 Rk e (3) ABx
Il % A2 B ARG YT BOR] RERZ IR M AR QU A ORIA T s (4) ™ EE I ZhREAS S sl A B2 i s o A (R B o

2.3. MR

WA B I — AR PR TR . e s BRASHAE S LR AR G FR AR o — RRIGIR BERMEFE AR RS . PR, fRE 4R
#(body mass index, BMI)~ R HH 58 A FR 3 5055 o Jieg s BEAAE G045 B Je K/ Ki-67 84, WHO 73 4%
S AEAEIR S e AR FRI0SE o I AH SCFR A B 456 S5 IH [ B (total cholesterol, TC). H il = EH(triglyc-
eride, TG)~ 7% J& JI5 &% (A IE [ % (high-density lipoprotein cholesterol, HDL-C). 1% & ig & 4 JIH[& 8% (low-
density lipoprotein cholesterol, LDL-C). %52 | Al (apolipoprotein A1, ApoAl). # i & 4 B (apolipoprotein
B, ApoB). fE& M a[lipoprotein(a), Lp(a)]~ i &5 JIE il (free fatty acid, FFA) & &% 5 /I £& 11 JH [ B (non-
HDL-C).

24. GitE¥ER*E

KA SPSS 26.0 Guit AT HAR > ELAE B LHAT IES LR, A RS0 MEEE LAY
B+ AEE( £ ) RN, AN ECR AMOIFEAR (50 ARFE IS A R LR AL (DY 4 fr 20 (M
(P25, P75)1%R, AHIEELEER ] Mann-Whitney U £556. 7328738 & DIBIEL(E 4 to)FRoR, AT ELECRH 22
565X Fisher B IME %020 SR 2 K138 Logistic [R50 87 i 5 2590 K A AH G R 2. B P <0.05 2%

BEG L.
3. &8

3.1. FEEE—RELARELE

Ly N\ PNEN &35 148 1, Horp k& 2098 39 491, AEThAEME PNEN 109 1. P2 B3 7E AR I8 77 T 22 5+
TGt (P>0.05). H5AEThEEYE PNEN 4iAHLG, RS 2084 BMI KPR, SRR, BRI
SR AR, 22 B B G R (P < 0.05). Ak, 55 F98 4 R IR /K B 2K T HE D) s 1 PNEN
H, ZRBEASFELP<0.05) (WK 1),

3.2. PR EMERIEEIHELL
P B AR B S A E EZ R . SAEThREM: PNEN 40/ L, RS 208 4 R B2 B
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BN, Ki-67 FEEEUK, WHO 4L G1 A, THEThaerE PNEN A G2 K& UL B E, Z5HEA
Gl (P < 0.05). Bk4h, FETHAEME PNEN AkEat# R ket RILRERE TS RMEA, 5 H
HYiit2E 5 (P < 0.05) (HFE 1),
3.3. AEEBEMASIRIRELEE

P B IR TR PR B3 2 5% . S5IEThEENE PNEN 4UAHLEL, 3 2R 4L iH B BE(TO) (K%
J5 Ag 8 A RE [ B (LDL-C) JE 0% 5 s 2% A IH[E 5 (Non-HDL-C) A2 37 235 Bg B BR (FFA KPR, Z R A
BRI EE (P <0.05), MR H M =E(TG). &% EN5HE QR EE(HDL-C). /& E Al (ApoAl).
BEHEE B (ApoB) &R M a [Lp(a) 5845 77 0 2 7 L 4E 5 (P > 0.05) (K& 1),

Table 1. Comparison of clinical characteristics, pathological features, and lipid profiles between the two groups

1. PABE—FRIGKEHE. MERIESHER MR #RELER

A JEThRETE PNEN (n = 109) [ B 2 IR (n = 39) P
— It PRAFAE
TR (D) 58.00 (50.00, 64.00) 51.00 (45.00, 63.00) 0.089
PR $8 4 (kg/m?) 23.88 (22.07, 26.18) 25.65 (23.55,27.93) 0.008
el 0.009
E 60 (55.05) 12 (30.77)
'8 49 (44.95) 27 (69.23)
WS, 1 (%) 0.017
& 24 (22.02) 2 (5.13)
& 85 (77.98) 37 (94.87)
POB S, n (%) 0.289
& 19 (17.43) 4(10.26)
7 90 (82.57) 35 (89.74)
BERR L, n (%) 0.007
= 23 (21.10) 1(2.56)
& 86 (78.90) 38 (97.44)
i FE (mmol/L) 5.15 (4.64, 6.29) 2.34(1.90, 3.22) <0.001
it B8 7 B ARRAIE
Ji988 K /N (em) 2.80 (1.80, 4.50) 1.80 (1.50, 2.42) <0.001
i AL 0.863
JFtds 2 71 (65.14) 26 (66.67)
ik 3 38 (34.86) 13 (33.33)
Ki-67 (%) 4.00 (2.00, 10.00) 2.00 (1.00, 3.00) <0.001
WHO 43%%, n (%) 0.001
Gl 32(29.36) 23 (58.97)
G2 KLl k. 77 (70.64) 16 (41.03)
DOI: 10.12677/acm.2026.1641545 2892 I DA % 2718k g


https://doi.org/10.12677/acm.2026.1641545

B, T

AR, n(%) 0.081
& 16 (14.68) 1 (2.56)
% 93 (85.32) 38 (97.44)
WHELEER, n(%) 0.015
P 20 (18.35) 1(2.56)
= 89 (81.65) 38 (97.44)
WAL, n (%) 0.008
= 31(28.44) 3 (7.69)
& 78 (71.56) 36 (92.31)
iz =g
o JIH [ B (mmol/L) 4.82 (4.06, 5.40) 4.30 (3.72, 4.80) 0.010
Hith = (mmol/L) 1.15 (0.81, 1.65) 1.22 (0.77, 1.78) 0.507
15 5 5 R A I (mmol/L) 1.25 (1.02, 1.46) 1.22 (0.98, 1.40) 0.311
I35 5 5 22 (mmol/L) 2.87 (2.30, 3.40) 241 (2.03,2.77) 0.008
Non-HDL (mmol/L) 3.48 (2.94, 4.08) 3.06 (2.46, 3.47) 0.013
HAE A Al (g/L) 1.34 (1.19, 1.50) 1.30 (1.13, 1.61) 0.951
HFMeEA B (g/L) 0.90 (0.76, 1.04) 0.85 (0.68, 0.94) 0.116
Jlg#E 4 a (mg/L) 147.00 (74.50, 306.50) 129.00 (74.00, 200.00) 0.501
T 5 A 7 R (mmol/L) 0.45 (0.30, 0.62) 0.27 (0.15, 0.40) <0.001

VE: ESUERLLM (P25, P75)FR, AL HLECR ) Mann-Whitney U K36 /)8R DA n (%)%, 4LIAILLECRA 22
KL% 50 Fisher i UJHEZRIL. PNEN: BRRMIZE 7308 ; BMI: AR H 55

3.4. ZHAZE Logistic B35

Table 2. Multivariate logistic regression analysis of factors associated with insulinoma

#2. REEEHEXEZRNZEE Logistic EVAS 1

Bl i SE z P OR (95% CI)
5

5 1.00 (Reference)
% 1.97 0.63 3.12 0.002 7.14 (2.08~24.54)
Ji98 K /N (em) -0.78 0.22 -3.56 <0.001 0.46 (0.30~0.71)
1A E R B (kg/m?) 0.29 0.08 3.51 <0.001 1.34 (1.14~1.58)
Non-HDL (mmol/L) -0.76 0.34 222 0.027 0.47 (0.24~0.92)
Ui 23 g 197 % (mmol/L) -6.21 1.69 -3.66 <0.001 0.01 (0.00~0.06)

OR: Odds Ratio, CI: Confidence Interval.

PR T AR B 2R A RS (B 8 208 = 1, JEThRENE PNEN = 0), 456 SRR 45 R AL R
PR S K BA S8 L R RV E A AN Z 3R Logistic [BlVARAYIEAT 7347, FEEEILIAIH
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BERLRT, ST NAZ AT L L 12 W, DAIRE 600 i (A] v B AH DS B AR e PR = AR M . &5 SRR, MRS
iR A/ BMIL Non-HDL-C K i 28 e FR (FFA) Y 5165 KR M55 . SAEThAEE PNEN AL, SR
IR e Lo PE LA B S (OR = 7.14, 95% CI: 2.08~24.54, P = 0.002). M8 K/ 55 5 208 & fUkH 5% (OR=
0.46,95% CI: 0.30~0.71,P <0.001). BMI 7K-FF 5 LA & Non-HDL-C FFA 7K=F B 75 5 5 5 2280 AH DG (L
% 2).

4. ig

Ji i A 25 PN -3 1985 (pancreatic neuroendocrine neoplasms, PNEN)J2 — S KI5 T i A 1 28 Y - 241 it
(/0 LA RE AR R 15 43 W B I ARRE R IR P 2 N T RE M R AE T Be g . v, JBR I R B i
W) ThREME PNEN, TiIEDIRENE PNEN BT 6 Z R VR Im R R I, AR AL s AR BV BUOR B L A I A
WRB. Hik, #F—F5 7 S 2E 53Eh e PNEN EIR R S IE T Z 5, M TiREE
PINIR B B L.

AEtFEE R o, H5AETIRETE PNEN AHEL, JBES 2008 83 BMIKSFEGE, T /N R8N . BE
AEWFFLRIA, B FRE E R GONIIR, ARV EAT AR, 2 HUE S B AR MURRE R - BT
BRI, R AR RN, X SRR 3. tehh, BEARW TR I 5 2R B AR T Y
Il BMI J sy, 5 R AT 55K 1 v 1 2 2% IUE LA KOA S ARAIG B T A0 2 8 B4 R [9]-[ 1] A WF gl
i 5 R R A TR EIRAS, TR MR V)RR 5 PR B AT R S R BR[12], B DR R S B8 S R S N
R AR SR B IIAR G . ARHIE 5 45 R R R 7 1 B 20 S5 BMILJK-F i TR D) Re 4 PNEN &3%, $ERJE
S IR AT g 5 A A n K R AR A K

WAESR, IR AU R AT R R I L R B D ), 2 U 5 R IR O A S A 2
R P R A e e R HE AR R [13] [14] AT, H AT T PNEN JRAREIRRIE R ST AHX A R . Meng
ST PNEN S LRSS AT 1 704, S5 R BoRIE 5 208 8% HDL-C /K= TAED et PNEN
3%, H HDL-C /K5 Mg K/ RAAEIE, HE M9 R R 18 BUE BB OR[15]. AHIE 78 IR I
[R5 29 S5 AEThRe it PNEN 38 2 [AfE/E B W i) fig % 5, B2 5% F 244 II/E TC. LDL-C. Non-HDL-
C J FFA Z:35hr b, BRI 2000 fB 8 T REAF(ERRAE I 0 BR AR s . TR TR 78 485 S 2 1 1 2 7 vl RS
FERRI R AINFRAE S Fr B 1] i A S L V255 R 3 K

W Z K Logistic [FIHHT 45 R BoR, 7). BMIL MUK/, Non-HDL-C & FFA ¥4/ &
PR A MSIAR R E . oA, Non-HDL-C St 1 Bk i % B i B 11 LAAI T T A sl ik R A i 2 1
(PRE [ B &, f3% LDL. VLDL J IDL %%, JIEHRiFM AR A BRI E ZE AR br 2 —[16]. AWF5
K IN Non-HDL-C 7KV B 5 166 55 R R A A OG, 3o IR B 20980 J8 8 T RE A7 TEARRAIE 14 09 A B AR s
[FIIY, FFA VEANRNI8h S EE =), HoK-PAE S BRE ZORES T B R 8. BEER R L0, RS R
i 368 3ok 0 1] g 77 2 2 B 3R R P R 7 Bt (IS L) % B 7 ek = BB e P07 B (A TGIL) A M, AT sl i iy 2
LA FARIE IR B AR TR K [17]-[19]0 BRIk, 7ERES R EE RS sk S 2RET, Blishinz
FH, TR FEUME FFA /KRR dhabh, AR 70 05 iR 200 A ] 3 ik A ) 25 44 P2 5B LA s
RUPIRAS . BRI 58 SO A2 IR A 2 g R ) B LA R 40, PR A PR TE A K R e o 1
s i T TR A5 Pl B TR BRI P B VAR S50 1, DA A2 JL DRI B BT 75 1 e o 5 A 0 A J 75 SR [201] « RIS
IR ORI R AR IR 7 e B s 55 0 W S B ER I AT e 2 5 08 AR A SRR A IR 4%, AT R
JE TR A S R IS AR (2 1] DRI, 8 I 38 A s T AR (0 5 3 P R AN S s R B 2OIRES A %, v
R i e 4 e A V5 g R A B TR A SR R E AR %

AW FAIAFAE— R IR . 5, AT SO BB 78, FEARBARXS B IR, AT A7 /e ik B0
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fifo FUR, ARBEFAL AT T H M ARTR bR, AR — P30T g B AR S 2 7L RRADTITEZ e
REEABITT, FFa8 G AL AT R 2D PR R 5 2R A O AR A QO 5 22 (v AE L

L5 LRTR, AHE TR I B 3R R S AETh R E PNEN 8 TE I R AE 2 L M4 45 7 HIAF1E — 8 %
5, L Non-HDL-C J FFA W] e 5 BRE ZR AR AR . EIRES SRIE7S IR 3000 S mT RE A7 AE R TEVE
RIS AR, Xt — 2B IR 1B B BRI A AR LR Bt TR e R

5. &5t

AW ERFKH, HAETIREME PNEN AL, [R5 2508 8 35 70 IR PRASAE S i g F6 b5 77 THIAFAE — € 2 5%
R BMI AP AR SN, [ Non-HDL-C 2 FFA 7K FHi{%. £ Logistic [ 720 Hr i
7~ Non-HDL-C F1 FFA AJ G855 JiE 5 23980 AH o< AR5 ik MR AR 1 e A2

B
AW FPAGH By KRB B B R oy e it 5 . WZLL 42215), EHFHZFEFE.
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