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[ Abstract] Background The incidence of cardiovascular disease ( CVD ) and vitamin D deficiency in patients with
polycystic ovary syndrome (PCOS ) is high.To clarify the relationship between vitamin D level and subclinical CVD markers
in PCOS patients may provide some reference for the study of the mechanism of high CVD risk in PCOS patients.Objective
To analyze the change of vitamin D level and its correlation with subclinical cardiovascular disease markers in patients with

PCOS. Methods From January 2016 to August 2019, a total of 119 patients with PCOS were selected as observation group
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in the Second People’ s Hospital of Liuan, and they were divided into A subgroup [ 31 patients with 25 (OH ) —D normal,
>30 wg/l.) , B subgroup (46 patients with 25 (OH ) —D deficiency, 20-30 wg/L) and C subgroup (42 patients with 25
(OH) =D deficiency, <20 pg/L.] according to serum 25 ( OH ) —D level, meanwhile a total of 119 healthy people admitted
to this hospital for physical examination were selected as control group according to the matching principle of age and BMI 1:1.The
general information, laboratory test results and subclinical CVD markers were compared between observation group and control
group, subgroups A, B and C.Pearson correlation analysis was used to analyze the correlations of serum 25 (OH ) -D level
with BMI, HOMA-IR and subclinical CVD markers in patients with PCOS, and multiple linear regression was used to analyze
the related factors of subclinical CVD markers in patients with PCOS.Results There was no statistically significant difference in
age, BMI, DBP, TC, TG, HDL-C, LDL-C and Alb between observation group and control group (P>0.05) ; SBP, hs—
CRP and HOMA-IR in the observation group were statistically significantly higher than those in the control group, 25— (OH)
—D and ABI in the observation group were statistically significantly lower than those in the control group, CIMT and IIMT in the
observation group were statistically significantly greater than those in the control group, and the PWV in the observation group
was statistically significantly faster than that in the control group ( P<0.05) .There was no statistically significant difference
in DBP, TC, TG and Alb among subgroups A, B and C ( P>0.05) . There were statistically significant differences in age,
BMI, SBP, HDL-C, LDL-C, hs—~CRP, HOMA-IR, CIMT, IIMT, ABI and PWV among subgroups A, B and C ( P<0.05) .
Pearson correlation analysis showed that, serum 25 (OH ) — D level was negatively correlated with BMI ( r=-0.401) ,
HOMA-IR (r=-0.272) , CIMT (r=-0.301) , TIMT (r=-0.393 ) or PWV (r=-0.268 ) , while was positively correlated
with ABI (r=0.420)
independently related to CIMT and TIMT in patients with PCOS, while 25 (OH ) =D deficiency was independently related
to ABI and PWV in patients with PCOS ( P<0.05) .Conclusion The level of vitamin D is decreasing in PCOS patients,
however, vitamin D deficiency is related to subclinical CVD markers. This may be a potential mechanism for high CVD risk in

PCOS patients.
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Table 1 Comparison of general information, laboratory test results and subclinical CVD markers between observation group and control group

20 531] 1%k AEWE (%) BMI (kg/m*)  SBP (mmHg) DBP (mmHg) TC (mmol/L) TG (mmol/L.) HDL-C( mmol/L )
Xif B4 119 332+69 26.1+6.5 120+ 12 77+ 10 498+1.04 121+0.74 1.47+0.28
WL 119 325+73 269+58 132+ 14 79+9 517+1.01 131071 1.38+0.33
18 0.733 0.932 6.994 1.453 1.432 1.064 0.899
PiE 0.461 0.352 <0.001 0.147 0.154 0.289 0.369
ZH%) LDL-C (mmol/L) Alb (g/dl) hs—CRP(mg/l.) HOMA-IR 25 (OH) -D ( wg/L.) CIMT (mm) TIMT ( mm) ABL  PWV (m/s)
R4 3.15+0.93 419+0.55 229+0.83  255+1.03 65+ 11 49+ 8 507  110+0.11 9.88+2.01
WMEEH 3.18+0.87 426+0.63 496+095  3.04+1.02 28+9 59+8 57+6  1.05+0.13 10.52+2.03
t{H 0.241 0.913 23.091 3.687 27.752 10.124 8.746 3.203 2.444
Pl 0.809 0.362 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.015

1. BMI= G454k, SBP=Ii4i/E, DBP=&F3KIE, TC= MAHMEEL, TG= =BEH M, HDL-C= &% s & [ AHE RS, LDL-C= {Ik%5 B s
JHEEE, Alb= HEEH, hs—CRP=#f C RN HEH, HOMA-IR= &SRB HEE, 25 (OH) -D=25- 3412 D, CIMT= SRSk - IR,
1IMT= P Bk - AP REERE, ABI= B - AEFE4C, PWV= BRIIEAE S ; 1 mm Hg=0.133 kPa
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R2 AL, BWAL, CTABHE IR, SR AR LIRIK CVD FREYI AL (x£5)

Table 2  Comparison of general information, laboratory test results and subclinical CVD markers among A subgroup, B subgroup and C subgroup
20 531 B% 4ERE (%) BMI (kg/m’)  SBP (mmHg)  DBP (mmHg) TC (mmol/L) TG (mmol/l.) HDL-C ( mmol/L)
A 31 31.0+69 225+53 115+13 78+9 506+ 1.04  1.24+0.63 1.51£0.51
B 46 31.1+7.1 26.6+5.9° 135 + 12 789 5.16 + 1.09 129+ 0.69 1.44 £ 0.41
cH 42 352£72"  304£62" 145 £ 14™ 80+9 526+ 1.12 138 £0.75 122047
F1{H 14.071 54.145 171.124 2.172 1.013 1.252 12.591
P1H <0.001 <0.001 <0.001 0.116 0.364 0.287 <0.001

20 51 LDL-C (mmol/L)  Alb (g/dl)  hs—CRP(mg/LL) HOMA-IR  CIMT (mm) IIMT (mm) ABI PWV (m/s)
A 2.97 +0.78 4.36+0.71 431081 2.16 £1.09 518 466 123£0.11  10.16 £1.76
B4 3.14+0.82° 4.28 +0.62 506+0.89°  2.71+1.16° 577 56+ 7" 1.18+0.12" 1035+ 1.72
c4l 3.38£0.91° 4.16 £ 0.69 533+ 1.01"  3.95=+1.24" 67 8" 66+ 7" 0.90+0.10"  11.22 = 1.89"
FAH 7.183 2.651 40.414 73.725 146.721 258.214 309.412 11.845
PAi 0.001 0.072 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

W A4 25 (OH) -D IEF B, B4 25 (OH) -D ANEEH, CW4h 25 (0OH) -D =845, 5 A W4, "P<0.05; 5B

WA R, "P<0.05
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1% 25 (OH) =D 7K ((pg/L)
. BMI= 550, HOMA-IR= [k 13 ZHLHiF5 %k,
PWV= & S8, 25 (OH) -D=25- B4k/EE D
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CIMT= 30 Bl Ik ) — B 3
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LIMT= SN ik - HP R, ABL= B - L4824,

Bl 1 i 25 (OH) D /KF5 PCOS 3% BMI, HOMA-IR JKIfFR CVD a4 56 5 mHi s
Figure 1 Scatter plot for correlations of serum 25 ( OH ) -D level with BMI, HOMA-IR and subclinical CVD markers in patients with PCOS
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Table 3  Univariate linear regression on related factors of CIMT in patients

R 6 PCOS i3 TIMT MG K ZE ) 2otk bl 13 5 Hr

.45.

Table 6 Multiple linear regression analysis on related factors of IIMT in

with PCOS patients with PCOS
A B 95%CI SE B’ {8 PH A B 95%CI SE B’ tfi PfH
AR 0.522 (0337, 0.706) 0.092 0.599 5.646 <0.001 SES 0.031 (0.013, 0.048) 0.009 0251 3.793 0.001
BMI 0.045 (0.011, 0.078) 0.017 0.293 2.667 0.009 BMI 0.006 (-0.001, 0.013) 0.003 0.163 1.751 0.083
SBP 0.070 (0.028, 0.112) 0.021 0.237 3.268 <0.001 SBP 0417 (-0.006. 0.839) 0213 0.181 1953 0.053
DBP 0.006 (-0.007, 0.019) 0.007 0.041 0.860 0.390 HDL-C  —1.000 (-0.141, -0.060) 0.021 —0417 4875 <0.001
TC 0.011 (-0.005, 0.028) 0.008 0.066 1355 0.176 Al L0106 (0219, 0008) 0057 —0170 1838 0.069
TG 0.007 (-0.009, 0.024) 0.008 0.043 0.893 0.372
hs—CRP 0275 (0.079, 0471) 0.099 0253 2.781 0.006
HDL~C -0.019 (-0.031, 0.011) 0.024 0.102 1.864 0.135
HOMA-IR 0.046 (0.014, 0.068) 0.018 0.325 4.698 <0.001
LDL-C 0.036  (0.018, 0.054) 0.009 0.293 3.861 <0.001 ‘
25 (OH) -D ( LALIEH MXHIR)
Alb -0.013 (-0.036, 0.009) 0.011 -0.092 1.179 0.239
-0.224 (-0.631, 0.1 204 -0.135 1. 27
hs—CRP 0.047 (0.041, 0.054) 0.003 0.481 13.725 <0.001 e 0 (-0631, 0.183) 0.204 -0.135 1.098 0276
HOMA-IR 0.513 (0.328, 0.711) 0.077 0.601 6.354 <0.001 Bz ~0.178 (-0242, -0.114) 0032 -0459 5493 <0.001
25 (OH) =D ( LAIEH MXHHE )
T S ob b
RE - -0.044 (-0.068,0.019) 0.012 -0.297 3.528 <0.001 7 PCOS B ABLRPRA—LAAEF R BT
Table 7 Univariate linear regression on related factors of ABI in patients
Bz -0.073 (-0.131, -0.042) 0.019 -0.443 3.987 <0.001 .
with PCOS
B ARt B 95%CI SE B’ i PME
F 4 PCOS ¥ CIMT HHICH 2 1Y Z etk A 53 Hr ey 0083 (0.128.-0039) 0022 —0372 3755 <0001
Table 4 Multiple linear regression analysis on related factors of CIMT in o e T T ’ —0.3723755 <0.
patients with PCOS BMI -0.084 (-0.128,-0.039) 0.022 -0.394 3.732 <0.001
At B 95%ClI SE B’ 1fE P SBP ~0.040 (-0.076,-0.005) 0.018 —1.894 2.269 0.027
i 0.081  (0.039, 0.123) 0.021 0275 3.781 <0.001 DBP 0042 (0.001, 0.084) 0021 1.638 1977 0.052
BMI 0306 (-0.026, 0.639) 0.166 0.327 1.848 0.070
( ) TC 0.051 (-0.005, 0.098) 0.029 0310 1.934 0.071
SBP 0.017 (-0.004, 0.038) 0.011 0.171 1574 0.116
TG 0.046 (-0.002, 0.094) 0.024 0297 1.903 0.062
LDL-C 0.013 (-0.005, 0.032) 0.009 1.516 1.440 0.155
hs—=CRP  0.153 (0.134, 0.173) 0010 0.524 15.392 <0.001 HDL-C 0054 (0015, 0077) 0035 0270 1528 0.131
HOMA-IR 0328 (0.233, 0.689) 0.017 0.569 16.254 <0.001 LDL-C -0.025 (-0.210, 0.161) 0.093 -0.050 -0.267 0.791
25 (OH) =D ( LLIEH M5} IE) Alb 0.733  (-0.364, 1.831) 0549 0.181 1.335 0.187
ARE - -0.033 (-0.081, 0.014) 0.024 -0.047 1369 0.171 hs—=CRP  -0.054 (-0.113,-0.002) 0.028 -0.255 2.081 0.041
=z 0082 (-0.127, -0.037) 0.023 -0.415 3.620 0.001 HOMA-IR -0.065 (-0.101,-0.012) 0.021 0511 7.258 <0.001
25 (OH) =D ( PAIEH MXFHE )
&5 PCOS M IMT ALRBIR A LR P47 Py 0.171  (0.117, 0.226) 0.028 0.580 6.172 <0.001
<
Table 5 Univariate linear regression on related factors of IIMT in patients ’ T ’ ’ ’ <
with PCOS = 0.038 (0.018, 0.059) 0.010 0396 3.759 <0.001
A B 95%CI SE B’ tfi Pi
Ay 0.088  (0.027, 0.148) 0.031 0.105 2.860 0.004 k8 PCOS B ABI A2 10 LT M | 4047
BMI 0.011 (0, 0.021) 0.005 0.076 2.002 0.044 Table 8 Multiple linear regression analysis on related factors of ABI in
SBP 1067 (0812, 1.323) 0.026 0385 6358 <0.001 patients with PCOS
DBP 0.080 (-0.273, 0.434) 0.178 0.032 0.452 0.653 Apie B 95%CI SE B’ tfi P
TC 0.032 (-0.067, 0.130) 0.049 0.047 0.641 0.524 AES -0.002 (-0.002,-0.001) 0.001 -0.150 7.618 <0.001
TG 0.010 (-0.118, 0.137) 0.064 0.018 0.151 0.880 BMI 0010 (<0.053. 0.032) 0021 —0491 049 0.622
HDL-C  —1.719 (-2.100, -1.337 0.194 -0.404 8.846 <0.001
SBP -0.071 (-0.131,-0.011) 0.030 -0.297 2331 0.020
LDL-C 0.044 (-0.008, 0.096) 0.026 0.156 1.676 0.096
Alb 0093 (~0.183. -0.002) 0.046 -0.187 2.002 0.046 hs—=CRP  0.003 (-0.018, 0.024) 0.011 0268 0268 0.791
hs—=CRP  0.063 (0.038, 0.088) 0.013 0.434 4.997 <0.001 HOMA-IR -0.068 (-0.180,-0.019) 0.029 -0.398 5.661 0.001
HOMA-IR 0.067 (0.012, 0.639) 0.021 0354 6.987 <0.001 25 (OH) —D ( LAIEH %8 )
25 (OH) =D ( LLIEH Fxtig .
(OH) -D (EAIERHXTHR) RE 0141 (0091, 0.192)  0.026 0480 5.501 <0.001
A -0021 (-0.036, -0.007) 0.007 -0.333 2.899 0.005 B
B3 0687 (-0.865, —0.508) 0.091 -0.387 7.560 <0.001 Bz 0064 (0055, 0.072) 0.004 0.523 15.134 <0.001
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Table 9  Univariate linear regression on related factors of PWV in patients

with PCOS

AR i B 95%CI SE B’ i PME
AR 1.067 (0.812, 1.323) 0.026 0.385 6.358 <0.001
BMI 0222 (0.101, 0.342) 0.061 0.260 3.630 <0.001
SBP 0.154  (0.059, 0.248) 0.048 0.291 3229 0.002
DBP 0.566 (-0.137, 1.269) 0358 0.081 1.584 0.114
TC 0.165 (-0.231,0.562) 0.200 0.072 0.826 0.410
TG 0.004 (-0.003, 0.011) 0.004 0.121 1251 0214
HDL-C  -0.002 (-0.008, 0.005) 0.003 -0.044 0.446 0.642

LDL-C 0.337 (-0.103, 0.777) 0222 0.146 1516 0.132
ALB -0.070 (-0.174, 0.033) 0.052 -0.114 1.346 0.181
hs—=CRP  0.125 (0.087, 0.364) 0.043 0.369 4.258 <0.001
HOMA-IR 0.068 (0.041, 0.095) 0.014 0471 5.029 <0.001
25 (OH) -D ( LIEH A% )

AR -0.033 (-0.043, -0.022) 0.005 -0.496 6.070 <0.001
Btz -0.284 (-0.348,-0.221) 0.032 -0.624 8.881 <0.001

F 10 PCOS HF PWV M K Z T I 07
Table 10 Multiple linear regression analysis on related factors of PWV in
patients with PCOS

A B 95%CI SE B’ P
AR 0.427 (0287, 0.567) 0.071 0.502 6.033 <0.001
BMI 0.026 (-0.020, 0.071) 0.023 0.090 1.118 0.266
SBP 0.468 (0.336, 0.601) 0.067 0.550 7.002 <0.001

hs-CRP 0.039 (-0.025, 0.083) 0.048 0.113 2.011 0.068
HOMA-TIR  0.063 (0.039, 0.087) 0.012 0437 5.183 <0.001
25 (OH) =D (LLIEH JXIHR)
N -0.106 (-0.176, —0.037) 0.035 -0.274 3.035 0.003
=z -0.025 (-0.036, -0.013) 0.006 -0.374 4223 <0.001

F ABILICTXF AL, CIMT, IIMT KFXFHRZL, PWV P
THHRA, FRiFsE R, PCOS B CVD KA KK
&, {H PCOS 3 CVD KRR, A b i A
I KT CVD X 3% PCOS H s B FE L,
R D EOMAS RGE . AHAG P HA RHEE
ST BRI, 4 D WEEL. e
RAGVERTREGPLOINRE, WAL RN )
K REREfL B CVD KA R SR A AR
HHT, PCOS & 4EA: 2 D /K5 WIGIR CVD frak
ZIH B R MANTERE, WA LR SR ATHE R PCOS i
= CVD XU ML Pt —Fh ik 4E2E2 D A =AEH.
1, 25- ZRBEAEA R D, B4R D YIS RN EZIE
X, HH 7, 58, HEARREHZACT 25 (OH) -D,
PRI PR B i a2 25 (OH ) =D /KSF-3k fz e 4 A %
D Ko AL RN, WSS E I 25 (OH ) -D
AOEAR X4, $27% PCOS BF 44 ZE D ACHE
FEHEARE, SRR 8 RBIR
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Rk R, Mg 25 (OH) -D 7K-F5 PCOS 3 BMI,
HOMA-IR A%, 5 KOKANALI % ' BfF 57 45 5 —
B HAMREW, 44K D KFETRERE EZHIE
FEFERE (BMI FIEE G & ) e, IR B2 HOMA-
IR Sse b, RABISIES:, PCOS iH S
{dtFE ARELEE 2 D 24K (VDR) Apa— 1 %EP< %4 8] G B
B2ESY HX) BMI AR EE ZB, PCOS
4 VDR Taq- | JEPRIBURISEA BEUR BIAAAE 25 5, &
] VDR £ M85 BMIL A 3¢ 2, — W5t iiEss,
PCOS M4tk % D A2 AT 2 . — ik
Wi se 4 SR o, FRE R F I I Lo 4R R D K
S i A T B Z AR RS T L (B PCOS F L &
D 7K A SR o 5 10— 2 T o

AT £ 6 PCOS 5 IR IR CVD bR ¥ 4H ¢
HZE AT ZmgetE a0 &8, 25 (OH) -D =5
PCOS 3 CIMT, IIMT ZiS7AHSG, 25 (OH) -D AN
25 (OH) -D = 5 PCOS #3#% ABI. PWV Jli~7 AH3%,
PoRYEAEZE D ATfig5 PCOS 3% CVD K& 4 ¢,
A AR A R o HAE AR PTRE AN . (1) $iT
S, PURMER'® . ik E D AR 4 40 T
(WANZE6(1L-6) . MREIRIEHF o (TNF-« ) %],
HmPTR MM 1 (A3 10 (1IL-10) 58 ) 5 A
BRSO R I A RE R AR A A s A NHGA AT
PO Th1/17 AT sE b 2R A TR, (2) 4R
D Ali@ PR R - i Sk R R G A E Y I
JERVERT 0. (3) 4E2E 2 D Bz n] SELE LMK
FRRINEETCHE . HURSF BRI ER 4t ), 35 HOMA-
IR, M FHEACHEEAIE; HART G B R - miE %Kik
EWEERSE, W, SEGEET . (4) 4
AFE D AT B HEAE R, T ma AL
MR, SR,

Zx LTk, PCOS BEEA R D KRR, midiAd
DAL ELZ S WIGK CVD drA %, Xl fg
J& PCOS 835 CVD KU =5 1 — MV TE ML . (HASHIF S
AFFE—E Jm R (1) FEARER/N, BZ5ia Hm)
R ST AR 4518 (2) RULLE PCOS B E b4k
A D IS IREE, BORRE MR R4 AR D iYIlG
IRE S (3) iR D AKFZ MR EZm, e
Tk RE. HIEERE, iz, XA, BRI
A PCOS BE AR AR R, HARMES — HABH 2

BTk TmE. 23, A, AFRSEFLE
M B LR EE . BBRBATHIRN EikS T
Wy, BERL, AFTLFEGRBIEBAFTR, L
FTEAA T, BEERE; TRb. 2. AERRITHR
PEWIE ., B oM, BRI EBE; TnFiiTid
SLEH5IT

AXRAHZT R,
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