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ABSTRACT Objective: To investigate the clinical significance of serum vy-glutamyltranspeptidase and galactolectin 3 in patients
with rtheumatoid arthritis complicated with heart failure. Methods: 300 patients with rheumatoid arthritis who came to our hospital from
January 2019 to December 2023 were selected, and 150 healthy people who came to our hospital for physical examination were selected
as the control group. According to whether the patients were combined with heart failure, 300 patients were divided into the heart failure
group and the non-heart failure group. The rheumatoid arthritis patients were admitted to the hospital in the morning of the next day, and
the control group were tested for serum vy-glutamyltranspeptidase and galactin-3 levels by fasting blood sampling in the morning of the
physical examination day. The levels of serum vy-glutamyltranspeptidyase and galactin-3 in patients with heart failure group, non-heart
failure group and control group, patients with heart failure group II, III, IV, and patients with good prognosis and poor prognosis were
compared. ROC curve was used to analyze the diagnostic and prognostic value of serum y-glutamyltranspeptidase, galactin-3 and their

combination in rheumatoid arthritis complicated with heart failure. Results: The levels of serum y-glutamyltranspeptidase and galactin-3
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were higher in the heart failure group than in the non-heart failure group than in the control group (P<0.05). Among the 98 patients with
heart failure, 41 cases had grade II, 39 cases had grade III, and 18 cases had grade IV. Serum levels of y-glutamyltranspeptidase and
galactin-3 were as follows: Grade [V >grade [[I>grade II, and pair-to-pair comparison between groups had statistical significance (P<0.
05). Of 98 patients with heart failure, 76 had good prognosis and 22 had poor prognosis. Serum levels of y-glutamyltranspeptidase and
(P<0.05). Serum

vy-glutamyltranspeptidase, galactin-3, and their combination can be used in the diagnosis and prognosis of rheumatoid arthritis

galactin-3 in patients with good prognosis were significantly lower than those in patients with poor prognosis

complicated with heart failure, and the combination of the two indexes has higher diagnostic value than a single index (P<0.05).

Conclusion: The serum +y-glutamyltransferase combined with galactin-3 can be used for the diagnosis and prognosis of rheumatoid

arthritis complicated with heart failure, and they are closely related to the severity of heart failure.
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Table 1 Comparison of general data between the two groups

Gender
Groups n Age(Year) BMI(kg/m?)
Male Female

Heart failure group 98 25 73 39.32+7.43 23.05+2.43
Non-heart failure group 202 54 148 40.33+8.33 23.89+2.99
Control groups 150 55 95 41.23+7.90 23.45+2.33

Fly? - 5.154 1.236 1.349

P - 0.076 0.089 0.081
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Talbe 2 The levels of serum gamma-glutamyltranspeptidase and galactin-3 in the heart failure group,

the non-heart failure group and the control group were compared(x:s)

Groups n y-glutamyltranspeptidase(U/L) Galactoagglutinin-3(ug/L)
Heart failure group 98 33.88+4.12 40.35+6.89
Non-heart failure group 202 23.89+3.67* 28.45+4.43*
Control groups 150 17.2343.12%* 18.34+3.34**
F -5.123 -9.879
P 0.000 0.000

Note: Compared with heart failure group, *P<0.05; Compared with non-heart failure group, *P<0.05.
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Table 3 Comparison of serum y-glutamyltranspeptidase and galactoagglutinin levels in patients with grade 1I, IIT and IV heart failure group(x=s)

Groups n y-glutamyltranspeptidase (U/L) galactoagglutinin-3(ug/L)
I grade 41 27.41+4.34 35.34+5.99
[T grade 39 34.88+5.45% 43.99+6.49*
IV grade 18 39.35+6.33* 49.89+7.21*
F -6.223 -11.908
P 0.000 0.000
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Table 4 The levels of serum gamma-glutamyltranspeptidase and galactin-3 in patients with good prognosis and poor prognosis

in heart failure group were compared(xs)

Groups n v-glutamyltranspeptidase (U/L) galactoagglutinin-3(ug/L)
Good prognosis 76 31.89+4.12 38.24+6.78
Poor prognosis 22 40.12+6.23 45.78+7.23
t -5.432 -4.526
P 0.000 0.00
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Table 5 Diagnostic value of serum gamma-glutamyltranspeptidase, galactin-3 and their combination in rheumatoid arthritis complicated with heart failure

95% confidence interval

Index AUC  Standard error P Sensitivity Specificity Cutoff value
Lower limit Upper limit
v-glutamyltranspeptidase ~ 0.960 0.012 0.000 0.938 0.983 0.918 0.876 27.865 U/L
galactoagglutinin-3 0.950 0.014 0.000 0.923 0.978 0.888 0.906 33.760 pg/L
Combination of the two ~ 0.992 0.005 0.000 0.982 1.000 0.929 0.980 -
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Fig. 1 Diagnostic value of serum y-glutamyltranspeptidase and galactin-3 in theumatoid arthritis complicated with heart failure

Fig. 2 Diagnostic value of the combination of the two in rheumatoid arthritis with heart failure
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Table 6 ROC curve analysis of serum gamma-glutamyltranspeptidase, galactin-3 and their combination in the prognosis of rheumatoid arthritis

complicated with heart failure

95% confidence interval

Index AUC Standard error P Sensitivity ~ Specificity ~ Cutoff value
Lower limit Upper limit
v-glutamyltranspeptidase 0.874 0.048 0.000 0.781 0.968 0.947 0.727 36.315 U/L
galactoagglutinin-3 0.761 0.061 0.000 0.641 0.881 0.727 0.727 41.565 pg/L
Combination of the two 0.885 0.042 0.000 0.803 0.966 0.737 0.864 -
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Fig.3 The prognostic value of serum gamma-glutamyltranspeptidase,
galactin-3 and their combination in rheumatoid arthritis complicated with

heart failure

RIF RO MBI A 2 . B P R,
ML y- 45 ZABERE IR . ~EFURBEAR R -3 5.0 MU I &
A R JEFEDIASG , AR XRAE IS 26 IO I B 1Y
B PR AT - T 20T

ARSCEREW, M y- RPN LB R -3
KO > AR gL > X ML, AR PR LA SEiT 7
S FRWIZEMPRIEIETT A I T 8 J B ML y- A=t
kAt SEFUBFBESE R 3 KA TR TR, AT AR th T AL
BEGESE R -3 TEVERR LA | W e AE A0 | rh k20
A ek L e AR B, I AR ML T, R R R
A A, 25 M IS SRR, AFTEAE R R
EAEDFIAE AP y- A5 R B KA T2 A AN AL
AT IR, HORSP TR 2 y- 25 B IRtz i =
ARIAN , FF KA R A R AR L 5 I U H 2R , ~F e =t
HER A Fe* i )i 2 Fe', " A Kl 0% \H,0,,0x-LDL, fil il
KR R AL AT 5 R AR y- A3 S SR Ty P A A
JOIE RS I A P PRAP AV ek st ok et AL BB I o 4R
MIAE S, IS5 PR PN B AR M Lt/ MR AR, PRLBAR B 5
e ARSI KRR AESENY R B P y- A5 Z L% IR K 1 1 S 7
P AWPTEAER S ERHAFLE R,

OEEAL 98 Pl FE R I 41 ) TN1Ze 39 i IV 4%
18 foilc L3 y- A MR IS S FURHEEE R -3 /K- Ve >
> 11 g, A PIRI FEA G4 L 98 Bl b sE B h, Tilm
R4 76 i, BUS A KL 22 fil. BUR KA B v- 45 20
IR CEFUBEREE R -3 AP B BUR A RE L. £UIREE
ML y- 45 ZBERS IR EFLBEBESE R -3 /K-F- B, 28 X%
PEICY S B O 1A P EE AR B A W0, P U
o AT i T R R AR O I M A R S A BB,
MEFURBEE R -3 B —MRAEE S, JORRIERA B By
TITH], S 5 2R RO, B R 2 itk e, AT 5 |
AL, B R, PRI 5 0 ) o ™ R K

BUR BV, y- 25 RBEEE I —Fh A i R R EE

TEZ TN A5 E o BAT A, JE R RS 40 N A D H K

I ST ]IS o A L™ AR HIRTVE L T y- 45 I ik

g 7K T e, R VRN B S8 AR L 2 T DT o s ) e 3ty

R S PR

ML ~y- A5 L% N P FURIBESE R -3, e B m

TR ST RA I B B P 12 B B B T, — 2%

HRE B — bR s W (B o RIS - A& B K 7L

BEEEAR R -3 A W MBI R G 0 ) I 1P

WL IUR T Y R RS R e PR R AR AR

FIWTZE IR T 980 S R B LR R B R R

B ML y- AR KRS S U BEE &R -3 W T
FEMIRNESETT R AT 1 B P 1 W S T I, — 85
DI R TIC,

% # 3T ik ( References)

[1] Diaz-Gonzalez F, Hernandez-Hernandez MV. Rheumatoid arthritis[J].
Med Clin (Barc), 2023, 161(12): 533-542.

[2] Cao Y, Yang Y, Hu Q, et al. Identification of potential drug targets for
rheumatoid arthritis from genetic insights: a Mendelian randomization
study[J]. J Transl Med, 2023, 21(1): 616.

[3] Bennett JL, Pratt AG, Dodds R, et al. Rheumatoid sarcopenia: loss of
skeletal muscle strength and mass in rheumatoid arthritis [J]. Nat Rev
Rheumatol, 2023, 19(4): 239-251.

[4] Pavlov-Dolijanovic S, Bogojevic M, Nozica-Radulovic T, et al.
Elderly-Onset Rheumatoid Arthritis: Characteristics and Treatment
Options[J]. Medicina (Kaunas), 2023, 59(10): 1878.

[5] Wang M, Mei K, Chao C, et al. Rheumatoid arthritis increases the risk
of heart failure-current evidence from genome-wide association
studies[J]. Front Endocrinol (Lausanne), 2023, 14(3): 1154271.

[6] Lin X, Zhou M, Zhang C, et al. Genetically Determined Rheumatoid
Arthritis May Not Affect Heart Failure: Insights from Mendelian
Randomization Study[J]. Glob Heart, 2023, 18(1): 43.

[7] Faxén J, Benson L, Mantel A, et al. Associations between rheumatoid
arthritis, incident heart failure, and left ventricular ejection fraction[J].
Am Heart J, 2023, 259(2): 42-51.

[8] Sanghavi N,
Manifestations in Rheumatoid Arthritis [J]. Cardiol Rev, 2024, 32(2):
146-152.

[9] Saleem M, Hanif M, Rafiq M, et al. y-Glutamyltranspeptidase (GGT)

Ingrassia JP, Korem S, et al. Cardiovascular

Sensitive Fluorescence Probes for Cancer Diagnosis; Brief Review[J].
J Fluoresc, 2023, 28(1): 1122-1125.

[10] Liu F, Li Y, Zhu J, et al. y-Glutamyltranspeptidase-Activated Near-
Infrared fluorescent probe for visualization of Drug-Induced liver
injury[J]. Bioorg Chem, 2023, 141(1): 106899.

[11] Cetin M, Yip P, Leung WS, et al. Temporal profile of cerebrospinal
fluid galactin-3 and associated cytokine responses after severe
traumatic brain injury in patients: a retrospective study [J]. Clin Med
(Lond), 2023, 23(Suppl 6): 81.

[12] Cetin M, Yip P, Liu ZH. Temporal profile of cerebrospinal fluid
galactin-3 and associated cytokine responses after severe traumatic
brain injury in patients: a retrospective study [J]. Future Healthc J,

2023, 10(Suppl 3): 18.



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.17 SEP.2024

- 3305 -

[13] Singh JA. Treatment Guidelines in Rheumatoid Arthritis [J]. Rheum
Dis Clin North Am, 2022, 48(3): 679-689.

[14] Joglar JA, Chung MK, Armbruster AL, et al. 2023 ACC/AHA/AC-
CP/HRS Guideline for the Diagnosis and Management of Atrial Fib-
rillation: A Report of the American College of Cardiology/American
Heart Association Joint Committee on Clinical Practice Guidelines[J].
Circulation, 2024, 149(1): el-e156.

[15] Fernando SM, Mathew R, Sadeghirad B, et al. Epinephrine in
Out-of-Hospital Cardiac Arrest: A Network Meta-analysis and Sub-
group Analyses of Shockable and Nonshockable Rhythms [J]. Chest,
2023, 164(2): 381-393.

[16] Brock J, Basu N, Schlachetzki JCM, et al. Inmune mechanisms of
depression in rheumatoid arthritis [J]. Nat Rev Rheumatol, 2023, 19
(12): 790-804.

[17] van Steenbergen HW, Cope AP, van der Helm-van Mil AHM.
Rheumatoid arthritis prevention in arthralgia: fantasy or reality? [J].
Nat Rev Rheumatol, 2023, 19(12): 767-777.

[18] Abdelhafiz D, Baker T, Glascow DA, et al. Biomarkers for the diag-
nosis and treatment of rheumatoid arthritis - a systematic review[J].

Postgrad Med, 2023, 135(3): 214-223.

[19] Brown P, Pratt AG, Hyrich KL. Therapeutic advances in rheumatoid
arthritis[J]. BMJ, 2024, 384(2): e070856.

[20] Ashraf GM, Rehan M, Alsayed AO, et al. Drug repurposing against
galectin-3 using simulation-based studies [J]. J Biomol Struct Dyn,
2023, 41(14): 6909-6916.

[21] RAfk, A8, KRB F aRFIABRET I E5F5NEACHER
Fofode T R 0D K R [J] 2 SF E 5 5404, 2023, 29(2): 215-219.

[22] lkeda Y, Fujii J. The Emerging Roles of y-Glutamyl Peptides Pro-
duced by y-Glutamyltransferase and the Glutathione Synthesis Sys-
tem[J]. Cells, 2023, 12(24): 2831.

[23] Wang K, Chen XY, Liu WD, et al. Imaging Investigation of Hepato-
cellular Carcinoma Progress via Monitoring y-Glutamyltranspepti-
dase Level with a Near-Infrared Fluorescence/Photoacoustic Bimodal
Probe[J]. Anal Chem, 2023, 95(38): 14235-14243.

[24] ZZ45, L0550 A dndn AR - B RBLEEAS B3 S g B R AL
R I U] P B B IR A5 &, 2024, 47(1): 39-43.

[25] )&+, F F & 3@ h.F amiensh REAFIEREEL 3 A
Pk g Rk Bt Be b AR S s 9 IR K BB Eh & R RE L[]
W E S R AT A, 2023, 21(1): 40-44.

(353259 )
[15] Fujiogi M, Michihata N, Matsui H, et al. Outcomes following

laparoscopic versus open surgery for pediatric inguinal hernia repair:
Analysis using a national inpatient database in Japan [J]. J Pediatr
Surg, 2019, 54(3): 577-581.

[16] BRFEAFEE, £ B3, HE. & £k T R B4 25 7 Xab US4t
R A B0 F RAR W e ifsh ) 5 R OR S A R e 569 % va ).
I &R E %, 2018, 39(13): 2064-2066.

[17] A&, &, Z4R4E, . H L kD U8 T )6 i
IGF-1,IGFBP-3 25(OH)D, j& /& 8 K F T & £ 5 W F 4= B
6 A8 KM AT 1), A A4 B F 3k, 2022, 22(18): 3524-3527,
3595.

[18] Pehlivan B, Akcay M, Atlas A, et al. Comparison of General
Anesthesia (Sevoflurane) and Spinal Anesthesia (Levobupivacaine)
Methods on QT Dispersion in Inguinal Hernia Operations[J]. Cureus,
2020, 12(7): €9079.

[19] Z=R4A. MRS 4o F Rt BB LR 74 #Fh %)U S0 9% 2 A ad
Hoa(J]. P i e BB SAF 2 (B F R, 2017, 11(6): 423-426.

[20] Z#-iR, R4, R LG, . RS T KA BB AR T F R
RA T HEamiea o e #eall]l & B Asd &, 2020, 26(6): 20-
24.

[21] 4 &%, ¥ 538, K&, F. TRBIMNLIE Fm s 4 K 5 I 20
A5 AN AR AT IR A B TR ARG BB R IR T AR R R A R
e Pl T IE 25, 2022, 26(12): 2474-2479.

[22] Xie X, Feng S, Tang Z, et al. Neutrophil-to-Lymphocyte Ratio
Predicts the Severity of Incarcerated Groin Hernia[J]. Med Sci Monit,
2017, 23: 5558-5563.

(23] Féara, &4, 2HW. LRI &L RETF REH LIE DA
R g %al)]. b B E 2557, 2021, 23(7): 491-495.

[24] Ji Z, Wu W, Zhou F, et al. Effects of sevoflurane exposure on
apoptosis and cell cycle of peripheral blood lymphocytes, and
immunologic function[J]. BMC Anesthesiol, 2021, 21(1): 87.

[25] Hasselager RP, Madsen SS, Miiller K, et al. Effect of sevoflurane
versus propofol on neutrophil-to-lymphocyte ratio in healthy

individuals: a sub-study of a randomised crossover trial[J]. BJA Open,

2022, 2(1): 100005.



