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[Abstract] Objective To investigate the changes of serum markers of cardiovascular disease risk in patients with
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acromegaly and the effect of six months of treatment with long-acting octreotide on them. Methods The clinical data of 63 patients
with acromegaly (acromegaly group) and 69 healthy people (control group) treated in the First Affiliated Hospital of Chonggqing
Medical University from May 2012 to January 2021 were collected and analyzed retrospectively. According to the blood glucose level,
the patients with acromegaly were divided into three subgroups: normal glucose metabolism (NGT) group (n=25), Impaired glucose
regulation (IGR) group (n=11) and diabetes mellitus (DM) group (n=27). The age, body mass index (BMI), blood pressure, growth
hormone (GH), blood glucose, blood lipid, high-sensitivity C-reactive protein (hs-CRP), fibrinogen and plasma atherogenic index
(AIP) between acromegaly group and control group and three glucose metabolism subgroups were compared, and the relationship
between age, BMI, blood pressure, fibrinogen, hs-CRP, blood lipid and AIP was analyzed by Spearman correlation analysis.
In addition, 16 of 63 patients with acromegaly who finally completed 6-month long-acting octreotide treatment were studied
longitudinally, and the changes of the indexes above were compared before and after treatment. Results Compared with the
control group, the levels of BMI, blood pressure, fibrinogen, fasting blood glucose (FPG), triglyceride (TG), lipoprotein a [Lp (a)]
and AIP were significantly higher, and of hs-CRP, high density lipoprotein cholesterol (HDL-C) and low density lipoprotein
cholesterol (LDL-C) were significantly lower (P<0.0S) in acromegaly group. For subgroup analysis, the TG level was significantly
higher in DM group than that in IGR group and NGT group (P<0.05), while the difference between IGR group and NGT group was
not statistically significant; The AIP level was significantly higher in DM group than that in NGT group (P<0.05), and no significant
difference existed among the other groups. In correlation analysis, AIP was positively correlated with BMI, fibrinogen, FPG, TG,
apolipoprotein B (Apo B), non-high density lipoprotein cholesterol (Non-HDL-C), TC/HDL-C, LDL-C/HDL-C, APO B/APO A-1,
and Non-HDL-C/HDL-C, but negatively correlated with HDL-C and apolipoprotein A-1 (Apo A-1). After subgroup analysis, AIP
was still correlated with the indexes mentioned above, and the difference was statistically significant (P<0.0S). The levels of TG and
AIP decreased significantly, but of hs-CRP increased significantly (P<0.05) in patients with acromegaly after 6 months of long-acting
octreotide treatment compared with that before treatment. Conclusions The cardiovascular risk of patients with acromegaly is
increased. Long acting octreotide treatment can reduce the risk of cardiovascular disease in patients with acromegaly.
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Tab.1 Comparison of clinical characteristics and biochemical indexes between acromegaly patients and control group
=] X REZH (n=69) Jie A AAE 4 (n=63) P

52 (1) 28/41 26/37 0.936
AR (2, xts) 47.4+12.8 49.0 £ 12.1 0.457
By e [em, M(Q,, Q)] 160.0(157.0, 167.5) 162.0(156.0, 169.0) 0.461
M [kg, M(Q, Q,)] 57.0(51.0, 63.0) 66.0(60.0, 70.4) 0.000
BMI(kg/m’, x+s) 22.20 +2.54 24.99 +2.91 0.000
SBP[mmHg, M(Q,, Q,)] 122(117, 135) 132(118, 143) 0.006
DBP[mmHg, M(Q,, Q,)] 78(69, 84) 82(74, 89) 0.003
LR 1R (g/L, xts) 2.74 + 0.48 3.12 + 0.60 0.000
hs-CRP[mg/L, M(Q,, Q,)] 0.50(0.25, 0.93) 0.20(0.13,0.28) 0.000
FPG[mmol/L, M(Q,, Q,)] 5.00(4.70, 5.40) 6.50(5.50,9.30) 0.000
TC(mmol/L, x+s) 4.41£0.38 426 £0.95 0.271
TG[mmol/L, M(Q,, Q)] 0.96(0.79, 1.13) 1.38(0.90, 2.19) 0.000
HDL-C[mmol/L, M(Q, Q;)] 1.38(1.29, 1.47) 1.22(1.03, 1.52) 0.007
LDL-C[mmol/L, M(Q,, Q)] 2.82(2.53,3.08) 2.39(1.90, 3.16) 0.002
Apo A-1(g/L, %+s) 1.41+0.13 1.35 +0.26 0.095
Apo B[g/L, M(Q,, Q,)] 0.85(0.78, 0.94) 0.79(0.66, 0.97) 0.084
Lp(a)[mg/L, M(Q,, Q,)] 86(38, 142) 154(66, 400) 0.000
Non-HDL-C[M(Q,, Q,)] 3.02(2.76, 3.34) 2.84(2.42,3.57) 0.219
TC/HDL-C[M(Q,, Q,)] 3.21(3.07, 3.42) 3.13(2.82, 4.15) 0.624
LDL-C/HDL-C[M(Q,, Q;)] 2.04(1.88,2.24) 1.87(1.59, 2.68) 0.160
Apo B/Apo A-1[M(Q,, Q)] 0.61(0.56, 0.66) 0.58(0.49, 0.73) 0.642
Non-HDL-C/HDL-C[M(Q,, Q,)] 2.21(2.07,2.42) 2.13(1.82,3.15) 0.624
AIP[M(Q,, Q)] -0.14(-0.27, -0.001) 0.05(-0.14, 0.28) 0.000
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Tab.2 Correlation between atherogenic index of plasma (AIP)

and different parameters in 63 acromegaly patients

25 r P

A 0.043 0.624
BMI 0.417 0.000
SBP 0.126 0.151
DBP 0.077 0.378
2R 0.224 0.010
hs-CRP -0.034 0.696
FPG 0.379 0.000
TC 0.050 0.569
TG 0.958 0.000
HDL-C -0.690 0.000
LDL-C -0.031 0.724
Apo A-1 -0.305 0.000
Apo B 0.194 0.026
Lp(a) 0.141 0.107
Non-HDL-C 0.301 0.000

(8 &)
S r P
TC/HDL-C 0.661 0.000
LDL-C/HDL-C 0.423 0.000
Apo B/Apo A-1 0.373 0.000
Non-HDL-C/HDL-C 0.661 0.000
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Tab.3 Comparison of clinical characteristics and laboratory indexes of glucose metabolism subgroups in patients with acromegaly

i [ DM (n=27) IGR4] (n=11) NGT# (n=25) /E/H P

B2 (1) 11/16 3/8 12/13 1.359 0.507
AEE (B, %ts) 52.7+9.0 54.1+13.1 42.7 +12.20® 6.727  0.002
BMI(kg/m’, %+s) 24.76 + 3.35 25.67 +£2.53 24.94 +2.59 0.381  0.685
SBP(mmHg, X+s) 13219 137 + 14 128 £19 0.905  0.410
DBP[mmHg, M(Q,, Q;)] 82(75, 88) 84(74,99) 79(72,91) 0.524 0.769
BEHLGH[ng/ml, M(Q,, Q,)] 15.20(4.34, 30.28) 13.01(6.17, 19.98) 8.49(5.02, 17.69) 0.840  0.657
IGF-1[ng/ml, M(Q, Q,)] 587(449,731) 649(467,748) 650(528,726) 0.475  0.789
L R (g/L, *ts) 3.15 £ 0.65 2.91+0.35 3.18 £ 0.63 0.802  0.453
hs-CRP[mg/L, M(Q,, Q,)] 0.22(0.16,0.30) 0.21(0.15, 0.42) 0.16(0.12,0.24) 2.879 0237
FPG[mmol/L, M(Q,, Q,)] 10.60(8.00, 13.30) 6.50(6.30, 6.50)" 5.30(4.80, 5.65) " 52.987  0.000
TC(mmol/L, x+s) 4.46 + 1.06 4.01 +0.64 4.16+0.91 1.1s8 0321
TG[mmol/L, M(Q, Q,)] 1.93(1.30,2.57) 1.22(0.86, 1.53)" 1.08(0.81,1.83)" 7.694  0.021
HDL-C(mmol/L, +s) 1.21+0.26 1.34+0.36 1.30 +0.34 0.883  0.419
LDL-C(mmol/L, +s) 2.62 +0.82 2.33+0.54 2.47 +0.77 0.628  0.537
Apo A-1(g/L, %+s) 1.32+0.21 1.41 +0.40 1.34+0.23 0.307  0.858
Apo B(g/L, x+s) 0.89 +0.27 0.76 + 0.14 0.78 +0.23 1.670  0.197
Lp(a)[mg/L, M(Q,, Q)] 130(57, 499) 151(68, 509) 218(83, 384) 0.839  0.657
Non-HDL-C (%+s) 3.26 = 1.04 2.66 +0.57 2.87 +0.82 2161 0.124
TC/HDL-C[M(Q,, Q)] 3.63(2.94, 4.62) 2.86(2.68,3.67) 3.11(2.68, 3.96) 3.861  0.145
LDL-C/HDL-C[M(Q,, Q)] 2.01(1.67,2.98) 1.68(1.49, 1.90) 1.90(1.55, 2.36) 2.781  0.249
APO B/APO A-1(xs) 0.69 +0.23 0.58 +0.21 0.59 +0.16 1737 0.185
Non-HDL-C/HDL-C[M(Q,, Q,)] 2.63(1.94,3.62) 1.86(1.68, 2.67) 2.11(1.68,2.96) 3.861  0.145
AIP[M(Q,, Q)] 0.20(~0.05, 0.34) -0.03(-0.27,0.14) -0.05(-0.29, 0.24)" 6.164  0.046
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Tab.4 Comparison of clinical indicators, inflammatory
indexes, lipid mass spectrometry and atherogenic index of
plasma (AIP) of acromegaly patients before and after long-

acting octreotide treatment for 6 months

bty TRYTHI BITIE P
B /2 () 8/8 8/8

BMI(kg/m’, X+s) 2512+ 4.12 24.89 +4.07  0.581
SBP(mmHg, ¥+s) 135+ 17 12815 0.103
DBP(mmHg, x+s) 86+ 13 82+ 13 0.194

FiHLGH[ng/ml, M(Q,, Q)] 5.02(2.21,14.53) 2.65(0.73,4.71) 0.003
IGF-1(ng/ml, %+s) 531.50 + 186.68 354.99 +170.86 0.003
LR (g/L, xts) 3.14 £ 0.55 3.19+0.58  0.786
hs-CRP[mg/L, M(Q,, Q;)]  0.22(0.16,0.27)  0.37(0.26,0.85) 0.002
FPG[mmol/L, M(Q, Q;)] 7.10(5.08,12.35) 6.65(5.37,8.18) 0.313
TC(mmol/L, X+s) 4.03+0.63 3.90+0.62  0.444
TG[mmol/L, M(Q,, Q;)]  1.42(0.84,2.27)  0.99(0.65,1.35) 0.002
HDL-C(mmol/L, %+s) 1.29 +0.31 1.37+0.41  0.191

(8 &)
iy bEr Al bavid= P
LDL-C(mmol/L, X+s) 2.270.51 221+046  0.584
Apo A-1(g/L, %s) 1.35+0.20 143023  0.140
Apo B(g/L, x+s) 0.76 +0.18 0.72+0.14  0.365
Lp(a)[mg/L, M(Q, Q,)] 91(31, 206) 106(31,184)  0.605
Non-HDL-C(x+s) 2.74 £0.67 2.54+0.53  0.167
TC/HDL-C(x+s) 3.30 £0.92 3.04+0.79  0.055
LDL-C/HDL-C(x+s) 1.86 % 0.58 1.74+0.56  0.229
Apo B/Apo A-1(xts) 0.57 £0.16 0.52+0.14  0.067
Non-HDL-C/HDL-C(x+s)  2.30 % 0.92 2.04+0.79  0.055

AIP[M(Q, Q)]

0.03(~0.26, 0.33) —0.14(-0.41, 0.13) 0.010

ATP. I3 B KR FEREALAE %, BMI R E 555 SBP. UK
il ; DBP. #75KE; GH. AKIME; IGF-1. B EMNEKNK
F-1; hs-CRPHCR N ; FPG. 25 [ MUY ; TC: M [ i ;
TG. =W Hh; HDL-C. Mm% E g & (M ; LDL-C. L% E
HAEEE ;. Apo A-1. #AEH F1A-1; Apo B. ZIE&HB; Lp(a).
NG 1 (a); Non-HDL-C. =l f= % Ji I 4 11 H [



I E2ZE 20224F1H28H a7 551

BE I UL, AIPA][HJ424E A sdLDLK A2 85 AL HR
Fro Cai5™R L, APl 00 26 M 56 1Y g I
Z¥((OR=1.782, 95%CI 1.490~2.131, P<0.001),
TE V43R5 56O S B PR (AR . PR . WA
e LR VRS DR ) Je SR AR G o ARGt & B0, i
vy B R 40 A8 75 ATP /K P i3 T X IR ZH, HDMWE4H
F14) Ji i A JOAE FB 5 ATP/K - 5 FIGRIE AL FINGT
Ay FEAEME TR, AIPEBMI, SF4EHE A,
K%, Apo BEIEMSC, M5 HEFKApo A-12
M2 (P<0.05) ,  HLME2H 43 B s 33 A AH S PEATS SR A7
16, BRI EMGH/IGE- 1A i E LIS RS,
HE B AR EALR . — MBIk, EGH/
IGE-1id s B BL T, F2 s ko AR Rl 1k 1Y 22 24 5005
TR BB (MAPK) 4 53 B RN 58 £ 1O 0 i IR L
P 3- 4 i (PI3K) - Akt /S A Z50N, BE FE B, AT X0 IfiL
BRGNS AR AL, AIP{E<0.1
F SR ARG o I 45 506 XU, 0.1~0.24 K H 25 XU
>0.24 7 1 U TRl o A R 4 A 5 1 ATP A T
1 W B, 3 B L 3 bk ok A B Ak JXURS: 7T RE I AS &
AAERY R 2, Bl fE GHAIIGE- 13 i i B 0 T
GH/IGE-11/5 7] 38 i PI3K-Aktid B 77 A= 58 A5 4/
FH ., TG T A0 1 585 A8 6 P28 (A g 1l s
W PRI ) R B KU S b, ABFR IS R, £
16 A R i BRA T IS ATPA T RS, R K
R IGO0 LA RS 25 -

FIF kM, AIPS5CRPEFH X, H54 4k
P BB PIAR T, A IESE 5045 AR R B 4538 (r=
-0.034), XA[RES GHWFEMLCRPAKEA K. AHF
IR PLAIP SAEIA 0K, CaiZe g T ALY
4538, TMiHartopo5 "5 MM . WATHGE
B ooR, AEABEREAIPKEFEES, i
S E N G NN RS ESE v SN @ S e il
25 5E 0] BB A S TR T ORI AR Y 2

hs-CRPS2 AT R IO LA FE R 1, ZEShhksE
R RAEH L E B EEIMEN, ARSIk EE
WAL BERIE B — 2, KRR F ks 2 i
AHIF A T vt A R FB 2 7 FH K S5 R i IR YA T
671 F T I B9 4 5 0O L A8 905 XU s s 0 7K -
g BN, AR KE BE 1 hs-CRPAKF-3AIR, H
TE25 T KR KA YT S hs-CRPAKE S THE . 5
HABRF TS H AT R IR I 4 ST s
{EL TG P FRl v A KCE R85 A9 i 0 440 R s Iy 4 21
F I A0 ) AR 4 3 e e ) T o S K R
12 48 4 B8 K 7 AThs- CRPAY Ji2 1] 6 & A BE R HGH/
TGE- 1% 2 P B 2 1 A0 40 i IR 7 22 Ta) A A F B 52
M 51 . GHASIL-632 14 1) 45 #4 A0 ol HL 4 52 41 Jif
WG S, Bk, FTREAA7E o s P Aty 2 2%

HIAH B AE R A, GHPT R AR i TS5 S
M R T (SOCS) 3y ik, MMl T 1L-6F1
IL-1B1% S0 2 PE I 2 M hs-CRPAY = 2E Y 1697 Ik
it AE RE W] {8 52 e G R 7 Al S v B AR 5
IEEAL, I SR KRR IE R . —TifE
A K8 B Z 0 (GHD) S 3% h TR o8t & 31
GHIERZ (4 B PR Lo P CRP K480, IGHIAYT
JiF CRPHIIL-67KF- B Bt B A1, 4278 GH T FE{ILCRP
KPS,

AT 0 KB, R AT KOAE 21 HB 3 AT 4k 1
BRI TR A, KA T e A S
K ULBA kS, 5 Katuzny % PG BFSE AL, (HAL
AR, AR E IR IT S I I K A
BENALEE AR . IR BRERER, Xt
KR, s AR CRE H 3 A O I A I [ 2R
FUAFRR AR, X e AR B0 % ] BEAE IR YT ) S8
B, WA RETCEE S

AW FEIRAT T 22 ol i B2 5 1800 1L A2 3 0 XU
I35 A S 4 (L 48 ALP) 78 Ji i I KOE B8 3 P B A8 1k
O, (EASRAFAE— 2 R BR M . FEAR R RN, Bl
ViRl A, EHLAEGA M BIESE R iR AR BT
G, (AR RGREE IR, XaTRES = —
SERITHE, 75 TR RR A B K 7 A ] £ B S AF
FEMATIRAIE ; — A SCFE PR AR BB . IR 4B
LERMADHT, ST XEAEARY SAIPHI L, KL
R AT BE 25 R P 3R A A 45 31

g5 LTI, R AR KORE R RO I A5 0 XL
S, AL i RKTR YT T R AR EL O I 0 1 XL
B o AIPLE A5 4000 M4 P FE I R 2R BEAE 3 4 1mi
LT PR 0 AT R S8 2 I 6 1) & A AU, A
7 g Pl o S R 2 ML A5 - 2 i i) 300 790 o 4 3
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