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Development and validation of a predicting nomogram for metabolic associated fatty
liver disease in patients with type 2 diabetes mellitus

Zhao Qian', Meng Xiangying', Wang Yi', He Liangjun’, Zhao Hongxin’, Wang Xiaojin®,
Xia Fang® (1. Department of Endocrinology, Shanghai Xuhui Dahua Hospital, Shanghai
200237, China, 2. Department of Endocrinology, Maanshan Peoples Hospital, Anhui Maanshan
243000, China; 3. Health Management Center, the 905th Hospital of PLA, Shanghai 200050,
China; 4. Liver Diseases Research Center, the 905th Hospital of PLA, Shanghai 200050, China;
5. Department of Cardiology, Shanghai Xuhui Dahua Hospital, Shanghai 200237, China)
Abstract: Objective To construct and validate an individualized prediction model for
metabolic associated fatty liver disease (MAFLD) in patients with type 2 diabetes mellitus
(T2DM). Methods The clinical data of 1592 patients with T2DM from January 2020 to
December 2022 in Shanghai Xuhui Dahua Hospital were retrospectively collected. Patients
were divided into MAFLD group and non-MAFLD group according to ultrasound/imaging
findings, and the general clinical characteristics of the two groups were compared. Multivariate
Logistic regression was used to construct and validate independent risk factors for MAFLD
and a nomogram model was established. The discrimination accuracy of the nomogram model
was evaluated by receiver operating characteristic (ROC) curve and the concordance index
(C-index). The fitting and calibration properties of the nomogram model were verified by the
bootstrap method, and the predictive accuracy of the model was evaluated by the calibration
curve. The decision curve analysis (DCA) was used to determine the clinical usefulness of the
model. Results Of the included 1592 T2DM patients, 1085 cases (68.2%) were diagnosed as
MAFLD and 507 cases (31.8%) were diagnosed as non-MAFLD. Age (median: 74 years vs.
73 years), rates of alcohol consumption [17.6% (191/1085) vs. 13.0% (66/507)], body mass
index (median: 22.5 kg/m’ vs. 22.0 kg/m®), 24-hour average diastolic blood pressure (median:
76 mmHg vs. 74 mmHg), duration of T2DM [(14.9 + 10.2) years vs. (10.7 + 8.3) years],
glycated hemoglobin (median: 8.5% vs. 7.9%), total cholesterol (median: 5.2 mmol/L vs.
4.8 mmol/L), triglycerides [(2.1 = 1.2) mmol/L vs. (1.8 £ 1.2) mmol/L] and blood urea nitrogen
[(7.1 £3.1) mmol/L vs. (6.8 £ 2.7) mmol/L] of patients in MAFLD group were significantly
higher than those in non-MAFLD group, while high-density lipoprotein [(1.1 £ 0.5) mmol/L vs.
(1.2 £ 0.4) mmol/L], 25-hydroxyvitamin D (median: 37.5 nmol/L vs. 40.5 nmol/L) and time in
range based on the continuous glucose monitoring (median: 75% vs. 79%) were significantly
lower (all P < 0.05). Multivariate Logistic regression analysis showed that a history of
alcohol consumption (OR = 2.44, 95%CI: 1.56~3.83, P << 0.001), body mass index (OR =
1.06, 95%CI: 1.01~1.12, P = 0.045), duration of T2DM (OR = 1.05, 95%CI: 1.02~1.07,
P =0.010), glycated hemoglobin (OR = 1.08, 95%CI: 1.01~1.17, P = 0.032), total
cholesterol (OR = 1.43, 95%CI: 1.23~1.65, P << 0.001), 25-hydroxyvitamin D (OR = 0.91,
95%CI: 0.86~0.96, P = 0.001) and time in range based on the continuous glucose monitoring
(OR =0.98, 95%CI: 0.97~0.99, P << 0.001) were independently associated with MAFLD in
T2DM patients. A nomogram model was constructed using factors selected from the Logistic
model, with an area under the ROC curve of 0.77 (95%CI: 0.71~0.83) and a C-index of
0.76 (95%CI: 0.72~0.81). The calibration curve indicated a good agreement between the
predicted and observed probabilities, and DCA suggested that the model had significant
clinical benefits. Conclusions Among individuals with T2DM, those with MAFLD were more
likely to exhibit unfavorable lifestyle and metabolic disorders, as well as a higher likelihood
of 25-hydroxyvitamin D deficiency and shorter time in range based on the continuous glucose
monitoring. This predictive model can be utilized to identify the presence of MAFLD in
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T2DM population.
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it Z 85 [M (pys, pas) » mmol/L] 1.8+1.2 21+12 t=-3.74 < 0.001
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