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Establishment and evaluation of nomogram for differential diagnosis of systemic
lupus erythematosus based on laboratory indications
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[Abstract] Objective:To establish a nomogram for the differential diagnosis of early systemic lupus erythematosus (SLE) and
other autoimmune diseases based on laboratory indications, and to evaluate its efficacy. Methods- A total of 535 SLE patients
admitted to the First Hospital of Lanzhou University from January 2017 to December 2021 were selected as SLE group, and 535

(EE£WB] EXRAMRFEES (81960388, 82360414); HMAEHITHRIWIH (23IRRA0957); MM RHEIHRIBIH (2023-2-37); 2 HK AR
WHRERE AT (1zuyxex-2022-165) 5 22O K B IHRITH (2020-2-11-3)

HEEBN] HiE (1992—), &, Wit/Ak; BFEH: 13688496031@163.com,

EEEE] TG, WTIEH: yuhaitao7707@163.com.

[Funding Information] National Natural Science Foundation of China (81960388, 82360414); Science and Technology Plan Project of Gansu Province
(23JRRA0957); Science and Technology Plan Project of Lanzhou City (2023-2-37); Lanzhou University Medical Research Improvement Project (lzuyxcx-
2022-165); Science and Technology Plan Project of Chengguan District of Lanzhou City (2020-2-11-3).

[Corresponding Author] YU Haitao, E-mail: yuhaitao7707@163.com.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.44 No.2 Feb. 2024



ks, %

ST R FRI RS TRE S Bk ok vy | 205

patients with other autoimmune diseases during the same period were selected as control group. Basic information and laboratory
test indicators of the SLE group and control group were collected and compared. The SLE group and control group were randomly
assigned to the training set and the validation set at a ratio of 7 : 3, respectively. LASSO regression method and multivariate
Logistic regression were used to select the main risk factors of SLE. The nomogram for differential diagnosis of early SLE (SLE
nomogram) was established according to the selected main risk factors. Bootstrap method was used to conduct internal repeated
sampling for 1 000 times to calibrate the nomogram. The receiver operator characteristic curve (ROC curve) and decision curve
analysis (DCA) were performed to evaluate the differential diagnosis ability and the value in clinical application of SLE nomogram,
respectively. The "DynNom" package of R language was used to convert the nomogram into an electronic calculator, and its
consistency with SLE nomogram was verified by data from 3 groups of patients. Results: LASSO regression and multivariate
Logistic regression identified six major risk factors for SLE, including antinuclear antibody (ANA), anti-double-stranded DNA (anti-
dsDNA) antibody, anti-ribonucleoprotein antibody/anti-Simth antibody (anti-nRNP/Sm), anti-ribosomal P protein (anti-P) antibody,
anti-nucleosome antibody (ANuA) and urinary protein (PRO), which were used to construct the SLE nomogram. The calibration
curve of the SLE nomogram had standard errors of 0.009 and 0.015 in the training set and validation set, respectively, and its area
under the curve (AUC) was 0.889 and 0.869, respectively. The results of DCA showed that when the risk threshold of SLE
nomogram was 0.15-0.95, the model achieved more net benefit. The prediction results of the electronic calculator showed that when
ANA (titer 1 : 100) was positive in SLE patient No.l, the prevalence was 0.166; when both ANA (titer 1 : 100) and ANuA (titer 1:
100) were positive in patient No.2, the prevalence was 0.676; when all of PRO, ANA (titer 1 : 100), ANuA (titer 1 : 100) and anti-P
antibody (titer 1 : 100) were positive in patient No.3, the prevalence was 0.990, which was consistent with the differential diagnosis
results of the SLE nomogram. Conclusion* The established SLE nomogram based on ANA, anti-dsDNA antibody, anti-nRNP/Sm,
anti-P antibody, ANuA and PRO and its conversion into an electronic calculator can effectively distinguish early SLE from other
autoimmune diseases, and have important clinical application value.
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Note: A. LASSO coefficient curves for 79 indicators according to log(A). The colored lines represent the influence of A value in the model on the weight
coefficients of different indicators. The dashed line represents the best A value and its number of indicators. B. Selection of the indicators by LASSO at the

optimal parameter (A). C. Multivariate Logistic regression analysis of major risk indicators. TP—total protein; Pos—positive; Neg—negative.
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Tab 1 Comparison of six major risk factors for SLE in patients between training set and validation set

Training set (n=758)

Validation set (n=312)

Risk factor P value
SLE group Control group SLE group Control group

PRO
Pos 227 (29.95) 81 (10.69) 87 (27.88) 30 (9.62) 0.999
Neg 152 (20.05) 298 (39.31) 69 (22.12) 126 (40.38)

Anti-dsDNA antibody (titer 1 : 10)
Pos 157 (20.71) 10 (1.32) 61 (19.55) 5(1.60) 1.000
Neg 222 (29.29) 369 (48.68) 95 (30.45) 151 (48.40)

Anti-nRNP/Sm (titer 1 : 100)
Pos 179 (23.61) 20 (2.64) 51 (16.35) 10 (3.21) 0.274
Neg 200 (26.39) 359 (47.36) 105 (33.65) 146 (46.79)

ANA (titer 1 : 100)
Pos 342 (45.12) 252(33.25) 143 (45.83) 108 (34.62) 1.000
Neg 37 (4.88) 127 (16.75) 13 (4.17) 48 (15.38)

ANUA (titer 1 : 100)
Pos 128 (16.89) 4(0.53) 52 (16.67) 0 (0) 1.000
Neg 251 (33.11) 375 (49.47) 104 (33.33) 156 (50.00)

Anti-P antibody (titer 1 : 100)
Pos 102 (13.46) 6(0.79) 35(11.22) 2 (0.64) 0.999
Neg 277 (36.54) 373 (49.21) 121 (38.78) 154 (49.36)

Note: Pos—positive; Neg—negative.
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Fig3 Performance verification of nomogram for differential diagnosis of SLE
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