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Laws of Syndrome Evolution of Type 2 Diabetes Mellitus and the Medication Characteristics based on

Community Discovery Algorithm in Complex Network
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ABSTRACT Objective To analyze the laws of syndrome evolution of type 2 diabetes mellitus (T2DM) and the
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medication characteristics, thereby providing references for clinical syndrome differentiation and treatment.
Methods The data was collected from the electronic medical records of 3861 visits of 590 T2DM patients. Records
on patient visit time, disease name of western medicine and traditional Chinese medicine, syndromes, Chinese herbal
prescriptions and dosage were extracted to establish a database, and the community discovery algorithm in complex
network and Sankey diagram were used to analyze the law of syndrome evolution and medication characteristics of ear-
ly, middle and late onset of T2DM. Results Heat pattern and blood stasis pattern were commonly seen in the
early-onset of T2DM, while the main syndromes of the middle-onset of T2DM were heat pattern, yin deficiency pat-
tern, gi deficiency pattern and blood stasis pattern. For the late-onset of T2DM, the disease was mainly located in the
kidney, and yang deficiency pattern, blood stasis pattern and ¢i deficiency pattern were mostly common. The obvious
change of patterns was concentrated in the first six visits (average 76. 37 days) ; 55% of the patients’ pattern stages
did not change before and after treatment; among the patients with pattern stage changes, the highest syndrome deteri-
oration rate was 15.23% and 7. 09% in early-onset and middle-onset, respectively, with an average of 38. 85 days
and 76. 37 days. There were seven types of patients with pattern transformation and non-transformation under different
pattern stages. For patients diagnosed as early-onset of T2DM for the first visit, without or with transformations, Huan-
glian (Rhizoma Coptidis) was the core herb (the average dose was 29 g and 24 g respectively; and the following esti-
mates were all expressed as the average dose ), and was closely connected with Huangqin (Radix Scutellariae, 12 g) ,
Dahuang (Radix et Rhizoma Rhei, 8 g) , Ganjiang (Rhizoma Zingiberis, 9 ¢), Banxia (Rhizoma Pinelliae, 12 g) ; pa-
tients with transformations had a new community of Chinese herbal medicine with Huangqi ( Radix Astragali, 26 g)
as the core. For the patients who were at middle-onset of T2DM with no transformatinon at the first visit, Huanglian
(Rhizoma Coptidis, 26 g) was the primary core herb, with closely links among the communities; if the pattern was
transformed at the first visit, Shuizhi (Hirudo, 6 g), Jixueteng (Caulis Spatholobi, 24 g) and Guizhi (Ramulus Cin-
namomi, 15 g) were newly added in the Chinese herbal medicine community. The medication characteristics of the
patients who were at late-onset of T2DM at first visit of unchanged pattern were significantly different with those at ear-
ly-onset and middle-onset of T2DM; Huangqi (39 g) was the primary core herb for late-onset of T2DM, which was
closely connected with Guizhi (Ramulus Cinnamomi, 15 g) , Jixueteng (Caulis Spatholobi, 25 ¢) , Shuizhi (Hirudo,
10 g) , Danggui (Radix Angelicae Sinensis, 14 g) and Baishao (Radix Paeoniae Alba, 16 g). Conclusion The syn-
drome evolution of T2DM is characterized by the evolution from excess to deficiency. In the early stage, the syndrome
is mainly heat syndrome; in the middle stage, the syndrome is mainly heat syndrome with Qi deficiency or yin deficien-
cy, while in the late stage, the syndrome is mostly deficiency of (i, blood, Yin, Yang and essence. Blood stasis syn-
drome goes through the whole stages of T2DM. Blood stasis may be the main factor leading to the further deteriora-
tion of middle-onset of T2DM. In the patients with stable condition, Huanglian (Rhizoma Coptidis) as the core herb
was mainly used at early-onset and middle-onset of T2DM, while Huangqi (Radix Astragali) was used as the core herb
at late-onset. The proportion of Chinese herbal medicine aimed at invigorating blood and dissolving stasisgradually
increased with the aggravation of the disease.

Keywords type 2 diabetes mellitus; syndrome evolution; medication characteristics; complex network ; community

discovery algorithm; Sankey diagram; real-world study
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