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Automated diagnosis of Sjogren”s syndrome using artificial intelligence and
prediction of treatment selection and treatment efficacy
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CT images of the parotid gland and ultrasound (US) images of the parotid and
submandibular glands of patients with Sjogren"s syndrome and healthy subjects were used to validate
the diagnostic accuracy of the artificial intelligence (Al). The results showed that the diagnostic
accuracy of both CT and US images was higher than that of inexperienced radiologists and comparable
to that of experienced radiologists. Therefore, the diagnostic accuracy of CT and US images of

Sjogren®s syndrome by Al could support radiologists in their diagnosis. We further investigated the
accuracy of Al in classifying three types of US images of patients with Sjogren"s syndrome, healthy
subjects and patients with inflammatory complications due to sialolithiasis, and found that the
results were comparable to those of experienced radiologists.
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Table 1. Deep Learning > 2 7 A & SR HRHE O WO

5 Experienced Inexperienced
Deep Learning . w o s Y
radiologists radiologists 1.00 == =y

Accuracy (%) 96.0 98.3 +£0.58 83.5+2.19

Sensitivity (%) 100 993+ 1.15 77.9+8.32

Specificity (%) 92.0 97.3 £2.30 89.2+747

“Presented as mean * standard deviation.

g
Table 2. Deep Learning > A 7 A & HH#RFHE DAUCD Lk §
Deep Leamning E"E’.‘" r.ienf:ed Incx!)ericrllced —e— deep learning system
g radiologists -4 experienced radiologist
0.960 0.996 0.797 - -+ - inexperienced radiologist
(0.899 - 0.985) (0.991 -0.999) (0.744 - 0.842)
| ] 1 |
AUC . p=0.058 p <0.0001* |
p <0.0001*
AUC, area under the curve. The 95% confidence interval are shown in parentheses. 4 1 - Specificity 10
@

Deep Learning Accuracy 89.5,
76.7 84.0, 72.0 Table 3 AuC 0.948,
0.810 0.894, 0.786 Table 4, Figure 2
Deep Learning AUC

Table 3. Deep Learning> A 7 A & HUH#BHE O IR HE

PG SMG
5 Inexperienced § Inexperienced
Decp Leaming radiologists Deep Leaming radiologists 100
Accuracy (%) 89.5+4.5 76.7 + 1.89 84.0£72 72.0 £4.92
Sensitivity (%) 90.0 +10.6 67.0 £3.61 81.0£10.8 78.0 £ 7.00
Specificity (%) 89.0 +10.8 86.3 £ 7.02 87.0+45 66.0 = 8.00

Presented as mean + standard deviation. PG, parotid gland; SMG, submandibular gland.

Table 4. Deep Learning> A7 A & HUH#FHEDAUCD ik

Sensitivity

PG SMG —+— deop leaming system (PG)
----- @ doep learning system (SMG)
Deep learnin: Inexperienced Deep learnin Inexperienced = =4~ inexperienced radiologists (PG)
P 8 radiologists P s radiologists = 4=~ inexperienced radiologists (SMG)
0.948 0.810 0.894 0.786
(0.906-0.972) (0.774-0.841) (0.840-0.931) (0.750-0.819)
AUC
Pp<0.0001* p=0.0005*
1.00
1.- Specificity
PG, parotid gland; SMG, submandibular gland; AUC, area under the curve. The 95% confidence interval is
shown in parentheses.
Deep Learning
Sensitivity 55.0, 83.0, 73.0 Accuracy 70.3
64.0, 72.0, 86.0 Accuracy 74.0 Table 5 Accuracy
Sensitivity
Table 5. Deep Learning
Obstructive " o
Sialoadenitis Si$ Control PRV (%)
Obstructive
sialoadenitis 5 a2 0 052
DL SiS 29 83 7 69.7
Control 16 5 73 77.7
Sensitivity 70.3
) 55.0 83.0 73.0 (accuracy)
Obstructive 64 2 14 6.0
sialoadenitis
Radiologists Sjs 26 72 1 72.7
Control 10 6 86 843
Sensitivity 74.0
©%) 64.0 72.0 86.0 (accuracy)
DL, deep learning system; SjS, Sjogren’s syndrome; PPV, positive predictive value.
Deep learning CT
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