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Abstract

Objective: To analyze the level of serum lipids in patients with rheumatoid arthritis (RA), and to
further explore the relationship between serum lipids and disease activity in patients with RA. Me-
thods: Retrospective study included RA patients (RA group) who were hospitalized in the Depart-
ment of Rheumatology and Immunology, affiliated Hospital of Qingdao University from June 2014 to
October 2019, and healthy persons in the same period (control group). Patients with tumor, acute or
chronic infection, other autoimmune diseases and liver and Kidney insufficiency were excluded. The
demographic and clinical data of all subjects were collected and statistically analyzed by SPSS26.0
software. Results: Serum lipid levels (including triglyceride (TG), total cholesterol (TC), high density
lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C)) in patients with RA
were significantly lower than those in healthy people matched with age and sex (P < 0.05). C reactive
protein (CRP), erythrocyte sedimentation rate (ESR) and DAS28 (ESR) were negatively correlated
with TC (r = -0.146, -0.164 and -0.146, P < 0.05) and HDL-C (r = -0.311, -0.330 and -0.309, P <
0.05). There is a positive correlation with TC/HDL-C (r = 0.230, 0.231 and 0.208, P < 0.05), there is a
negative correlation between DAS28 (CRP) and HDL-C (r = -0.281, P < 0.001), and a positive correla-
tion between DAS28 (CRP) and TC/HDL-C (r = 0.205, P = 0.001). Rheumatoid factor (RF) was nega-
tively correlated with HDL-C (r = -0.155, P = 0.016), positively correlated with LDL-C and TC/HDL-C
(r=0.141, P = 0.028; r = 0.207, P = 0.001), anti-cyclic citrullinated peptide antibody (ACPA) was not
significantly correlated with blood lipids, and the number of complications in patients with RA was
negatively correlated with HDL-C (r = -0.198, P = 0.002) and positively correlated with TC/HDL-C (r
= 0.208, P = 0.001). Conclusion: The level of serum lipid in patients with RA is abnormal, and the
changes of some serum lipid indexes are closely related to the activity of the disease.
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H, BT N EE IR A 1987 436 B KB 2= 2 il 72 19 RA 2 Wihs A, [7) B 28 B[R F FRBE AR S Ao
AR E IR, BE M. 28 . Hih g st . mEFE AL E 5HHER

£S5k,
AHRLE BRENEERC R G, Frauas 5& Bt mrnEFRE .
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2.2.1. IERFERERE
TEANIC SR BT A F0 GRS LT, R IC 3 RA ZH 58 N ZHI OG5 PR AR P I AL S AL UL PP 73 (VASS)
LB IR (BAERRGREE T IR RGN AS . A RGAL . IRARHIAL & RA AHRIEIME ).

2.2.2. LI EIBFREN 5 E

SKAE A W BRI H I =B8(TG) S HEEEL(TC). 7% g 8 (A JH [E B (HDL-C). X% FE A5 A E
i % (LDL-C) #6845, [FF K4 RA B35 CRP. ESR. KKEH F(RF). FiIANEA B IKIUA(ACPA)FEFF,
PL b BT A 35 7 B B I R AG 56 O SE A, Horp CRPJE 3 R HUR EL &l 2, ESR M AR IR &
RF ] F 3 26 B0 G Lo ull g, ACPA B B S W BHA Il %€, TG, TC. HDL-C. LDL-C ¥J3H
BRI 5E
2.23. XTiRBHESE

RA BHNAB PPl 44 A5G, FG: XIS BB JERTT . IR, Biocs. 28 1-5
BRI B 1S AR OSTT . ST BSOS 2B 1~ BRBESRTY, AT RS HE(TIC) KK <
T iH#(SIC). 45 & ESR.CRP }2 VAS, it DAS28: DAS-28 (ESR) = 0.54 * sqrt(TJC) + 0.065 * (SIC) + 0.33
* In(ESR) + 0.0072 * VAS; DAS-28 (CRP) = 0.54 * sqrt(TJC) + 0.065 * SIC + 0.17 * In(CRP+1) + 0.0072 *
VAS [2] (F: sqrt: JFFI7R, In: HUE AN,

2.2.4. GitERHE

N FV RO PRAEFAE (0 S 4 AR MERR M Ge i, QRSP 8 = drdEzE. PO/ EE ) . A
R bt AR R L BRI ¢ 45, Mann-Whitney U K%, HECFORIELBCSR I / #05, LL
P<0.05 NZERB ST ERE L. (£ SPSS A 26.0 (IBM, Armonk, NY, USA)ZEAT Frf it 747

3. &R
3.1. FAASIRAOFERIEE

WEFCILGNN 477 B 55 %, Horb RA 20 242 1], 6 HE2H 235 1] o P AL 8 56 AR 8(53.7 £ 11.4 vs 53.2
+9.3, U=26788.5, P=0.274). TEHI(F) (30.6% vs 37.9%, 1> =2.820, P=0.093)) T .2 5, R W B4t
A G EA A, VERE 1.

3.2. MiHARBIKFELER

RA ZH 135 HE i /K F- (46 TG. TC. HDL-C. LDL-C)¥J 8 AL F 4R (P < 0.05), W4 1.
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Table 1. Comparison of baseline levels between two groups of subjects

= 1. MERRMRELK TR

RA #H(n =242) SR (n = 235) ZiHE P1{a

FR(F) 53.7+11.4 532493 26,788.5 0.274
PR 74 (30.6%) 89 (37.9%) 2.820 0.093
TG (mmol/L) 0.9 (0.6~1.3) 1.0 (0.7~1.4) 23,774.5 0.002"
TC (mmol/L) 42 (3.6~5.1) 5.0 (4.4~5.5) 18,909.0 0.000"
HDL-C (mg/dL) 12 (1.0~1.4) 1.4 (1.2~1.7) 16,078.0 0.000"
LDL-C (mg/dL) 2.6 (2.0~3.2) 2.7 (2.3~3.3) 24,834.5 0.017"
TC/HDL-C 3.6 (3.0~4.2) 3.3(2.9~3.8) 23,750.5 0.002"

"P<0.05,

3.3. RA HIE R R SRR E A X a4

FIK AT 7R, RA 41 CRP.ESR.DAS28 (ESR)# 5 TC (r = —0.146, —0.164 }2—0.146, P < 0.05).HDL-C
(r=-0.311,-0.330 £—0.309, P < 0.05) 2 fi A=, 5 TC/HDL-C £ IEA5&(r = 0.230,0.231 /2 0.208, P < 0.05),
DAS28 (CRP)5 HDL-C & A% (» = —0.281, P < 0.001), 5 TC/HDL-C £ IEAH5%(r = 0.205, P = 0.001);
RF 5 HDL-C 2 fi#HZ<(r = —0.155, P = 0.016), 5 LDL-C. TC/HDL-C 2IEM(r = 0.141, P =0.028; r =
0.207, P = 0.001), ACPA SIg i BN RA B & HESE S HDL-C 2 6AH5%( = -0.198, P =
0.002), 5 TC/HDL-C 2 1EM(r=0.208, P=0.001). HARZE R W% 2,

Table 2. Analysis of the relationship between serum lipids and disease activity in patients with RA

% 2.RA BEMBRERSEFENEREXEST

TG TC HDL-C LDL-C TC/HDL-C
r P r P r P r P r P
CRP (mg/L) 15.2 (4.3~35.5) —-0.044 0499 —0.146  0.023" -0.311 0.000"  —0.065 0313 0.230 0.000"
ESR (mm/1h) 25.6 (14.0~54.0) 0.036 0573  —0.164  0.010" -0.330 0.000"  —0.049  0.446 0.231 0.000"
DAS28 (CRP) 45+13 0.076 0236  —0.117 0.069 -0.281 0.000"  -0.032 0616 0.205 0.001"
DAS28 (ESR) 49+ 14 0.081 0212  —0.146  0.023" -0.309 0.000"  —0.040  0.534 0.208 0.001"
RF (IU/mL) 94.0 (25.2~361.0) 0.085  0.190 0.092 0.155 -0.155 0.016" 0.141 0.028" 0.207 0.001"
ACPA (U/mL)  407.5 (142.5~500.0)  —0.076  0.242 0.066 0.309 0.105 0.104 0.058 0372 —0.066  0.303
B IREH R 0.0 (0.0~1.0) 0.086 0.183  —0.006 0.922 -0.198 0.002" 0.049 0.445 0.208 0.001"
"P<0.05,
4. Wig

RA &2 —FHLHIA I B & RN SRS ROEEE, TR LG 2N RG, FERIWNKTZER,
RIFFLIN0.5~1.0)%, LPEBRFELZHIER 3 5, HEEEFEREImEm, 65 & LMLtk gom %
B [3]e WORHE—TH TR, RA BEPIAmIIRN 6~7 4, LT EZEF O M %R (CVD)
[4]o MR 1E RA B8 h i frfe, HAE RA B IR ARAERET 10 4250 nT DU I s 5w 86 (5], 12
52, RA B#FH IS 588 NBIR TS A AR, BATOCT RA B2 LIS R 5 2K EL 0T 70 45 R R B ik
—5, HEHPFTIREESI RA BH 5 4G KKF TC. LDL-C. HDL-C [6], R RA B#HHAE
BRI LIS IR TKF, AT H AR S CVD JREE[7], Xt “ARBTEIR” o TC/HDL-C A& 4 & i O
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o3 R A R ) — A R AT FR AR (8], Heb R 3N ks 22 1) ™ 25 72 E B %5 TC/HDL-C {7 s [ 9] AN 7t 45
RE A STHRARTE o

RA NIEMESIEMES, RAEN RA RAERERIZC, RA BETIFEF AR CVD KUK 2 8 17 &
KRATRE R IIEMEAN T, B RES AT R AR 10]. FFFER, WE3hHH RA BRI/
FRACH A R = T — M A, DMARDs BUE ALV TT 5 0T CAREAR G 02 i 7 AR e %, AT 3 B0
NEFKFRAN[11], AW IRE RA #3545 DMARDs 397 )5, LDL-C JhE KT 30% [12]. Bk, 34D
A AR AR A G AR A i B KA )/ R iE. CRP. ESR. DAS28 1F43 4 S B 48 i R i I 3 B 1) FH 48
b, AHWFFEAHSME 4T 7R, RA #3% CRP. ESR. DAS28 (ESR)¥J55 TC. HDL-C £ 14, 5 TC/HDL-C
2IEMJE, DAS28 (CRP)JF 5 HDL-C £ fifH5%, 5 TC/HDL-C £1EAH2%, {H DAS28 (CRP)5 TC Ak
ARE(r=-0.117, P=0.069), NERSFEAREDHR, R RA FWRIESIES MIEETKEBRE— e
FERCNE . CETT R KILARAER TH 5 TC. HDL-C F&IRE <BE[5], A5t 52 —%. RF {fEA CVD
I fERE R (HR 1.6, 95% CI 1.0, 2.5), —EFEE F 5B EAAR[7], ABFFIF K RF 5 HDL-C &
A5G, 5 LDL-C. TC/HDL-C RIEAHK, [FFERMEBRIESNESREA —EMtE. ACPA 2 RA
2B E M H Bk, — BB MRAER, ACPA tb RF B HIF SRR 13], {2 ACPA H{kifH]
TS EIR KA e bR, MR SREM DCHa bR, RATIBE AR, ACPA 5IMARIF LU BAH
K. RA NEHZ R W, BTRIEXT, BT REKEGEZN RS, ZRRGME, B TER
FEWARE, AR RA BESIHESE S HDL-C £H4H%, 5 TC/HDL-C £ 1EAHS, #E—5 &0
JEAKF 5 P0mIE BN R —E KR

RA RIEEF S5 CVD Z [HIMK R LB E %, RA B CVD [ 35 Bk R 2 & RIEAR BV THR[6]
EARHFI6IT RA IVE 2 2540 ] LLSCR g 5 0t , (EX S8 AL B2 M 1R /)N, P A% (1) 98 0 $5 1l v LA ZP%AIK CVD
PR B AR A R 25 5 [14].

K FAFE—E W RBRE, B, ZFFABENTHOE R, FEAREAIR, 54T KU AT S MR 7L
BB, HWR, MRS ZZRRERm, Flke. TES, Tl DmsEthziars, e
Mgt R,

B, BATMEFFREY RA B MIEMRPUKF SHRIENEGAEIN KR, Bk, Fk &t RA
SRR RSN A 75 456 A MG R B ns, DA A 2R, B SRR .
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