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Background: Diabetic patients are at high risk of developing cancer. Traditional Chinese medicine (TCM) 

has become increasingly popular as an adjuvant treatment for patients with chronic diseases, and some 

studies have identified its beneficial effect in diabetic patients with cancer. The purpoes of this study was 

to outline the potential of TCM to attenuate hospitalization and mortality rates in diabetic patients with 

carcinoma in situ (CIS). 

Methods: A total of 6,987 diabetic subjects with CIS under TCM therapy were selected from the Na- 

tional Health Insurance Research Database of Taiwan, along with 38,800 of 1:1 sex-, age-, and index 

year-matched controls without TCM therapy. Cox proportional hazard analysis was conducted to compare 

hospitalization and mortality rates during an average of 15 years of follow-up. 

Results: A total of 3,999/1,393 enrolled-subjects (28.62%/9.97%) had hospitalization/mortality, including 

1,777/661 in the TCM group (25.43%/9.46%) and 2,222/732 in the control group (31.80%/10.48%). Cox pro- 

portional hazard regression analysis showed a lower rate of hospitalization and mortality for subjects in 

the TCM group (adjusted HR = 0.536; 95% CI = 0.367–0.780, P < 0.001; adjusted HR = 0.783; 95% CI = 0.574–

0.974, P = 0.022). Kaplan-Meier analysis showed that the cumulative risk of hospitalization and mortality 

in the case and control groups was significantly different (log rank, P < 0.001 and P = 0.011, respectively). 

Conclusions: Diabetic patients with CIS under TCM therapy were associated with lower hospitalization 

and mortality rates compared to those without TCM therapy. Thus, TCM application may reduce the bur- 

den of national medical resources. 

© 2022 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

The International Diabetes Federation Diabetes Atlas estimated 

hat the prevalence of diabetes among individuals aged 18–99 

ears would increase from 451 million in 2017 to 693 million by 

045. 1 Adults with type 2 diabetes mellitus (T2DM) also have an 

ncreased risk of cancer development 2 and cancer-related death 

ompared to those without. 3 T2DM and cancer share many risk 
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actors, such as aging, obesity, diet, and physical inactivity. 4 , 5 In- 

reased risk of death in patients with T2DM is specifically associ- 

ted with cancers of the lung, breast, liver, and colorectum. 6 , 7 

Although diabetes treatment has improved recently, patients 

ith T2DM still have a high risk of cancer. In traditional Chinese 

edicine (TCM), herbs have played a significant role as an alterna- 

ive and complementary medicine for centuries throughout Asian 

ountries. 8 In Taiwan, TCM is popular as an adjuvant therapy for 

ancer, even in patients under standard therapy; particularly, it has 

een reported that various TCMs can control glucose metabolism 

y regulating the insulin signal transduction pathway in cancer pa- 

ients with T2DM comorbidity. 9 , 10 

Auxiliary TCM therapy has shown obvious benefit for cancer, di- 

betes, and comorbid patients in previous studies; in fact, it has 

een reported to reduce the risk or incidence of colorectal can- 

er and hepatocellular carcinoma. 11 , 12 Recently, TCM has become 

ncreasingly popular as an adjuvant treatment for patients with 

hronic diseases 13 , 14 ; however, the relationship between TCM and 

he risk of carcinoma in situ (CIS) in patients with T2DM remains 

nknown. The aim of this study was to determine the potential 

f TCM therapy to attenuate the rate of hospitalization or mor- 

ality in T2DM patients with CIS, by using data from the Taiwan 

ational Health Insurance Research Database (NHIRD) as a nation- 

ide health insurance database. 

. Methods 

.1. Data sources 

Diabetic patients with CIS were recruited from the outpatient 

ongitudinal Health Insurance Database (LHID) in Taiwan. We used 

ata from the NHIRD to investigate whether TCM treatment can re- 

uce hospitalization or mortality rate in diabetic patients with CIS 

ver a 15-year period (20 0 0–2015). The National Health Insurance 

NHI) program was launched in Taiwan in 1995. As of June 2009, 

t had signed contracts with 97% of medical providers in Taiwan, 

ith approximately 23 million beneficiaries, accounting for 99% of 

he total population in Taiwan. 15 The NHIRD uses codes from the 

nternational Classification of Diseases, 9th Revision, Clinical Mod- 

fication (ICD-9-CM) to record diagnoses. 16 All diagnoses of T2DM 

nd CIS were made by a board-certified medical specialist. The Bu- 

eau of NHI randomly reviews the records of one in 100 ambula- 

ory care visits and one in 20 hospitalization claims to verify the 

ccuracy of the diagnoses. 17 Multiple studies have proven the ac- 

uracy and effectiveness of NHIRD diagnosis. 18 , 19 

.2. Study design and sampled participants 

Our study had a retrospective, paired cohort design. Diagnoses 

f T2DM and CIS were selected according to codes ICD-9-CM 

30.XX-234.XX (CIS) and ICD-9-CM 250.XX (T2DM), respectively, 

rom January 1, 20 0 0, to December 31, 2015. In addition, according 

o these ICD-9-CM codes, each enrolled patient had at least three 

utpatient visits for TCM therapy during the study period. Patients 

ho received TCM therapy for less than thrice and those younger 

han 18 years were excluded. 

The covariates include the Chalson Comorbidity Index (CCI) mi- 

us T2DM, gender, age, geographic area of residence (northern, 

entral, southern, and eastern Taiwan), and level of residential ur- 

anization (levels 1 to 4). The level of urbanization was deter- 

ined according to population size and development level. Level 

 urbanization is defined as having a population of > 1250,0 0 0 

nd a status of economic, cultural, metropolitan, and political de- 

elopment. Level 2 urbanization is defined as having a population 

f 50 0,0 0 0 to 1249,999 and an important role in the political sys-

em, culture, and economy. Urbanization levels 3 and 4 were de- 
2 
ned as having populations of 14 9,999–4 99,999 and < 149,999, re- 

pectively. 20 

.3. Outcome measures 

All study participants were tracked from the index date until 

ospitalization or mortality under the NHI program before the end 

f 2015. 

.4. Statistical analysis 

All statistical analyses were performed using the SPSS software 

ersion 22 for Windows (SPSS Inc., Chicago, IL, USA). Chi-square 

ests and t -tests were used to evaluate the distributions of categor- 

cal and continuous variables, respectively. Multivariate Cox pro- 

ortional hazards regression analysis was used to determine the 

isk of mortality or hospitalization among diabetic patients with 

IS who received TCM therapy. Statistical analysis results were pre- 

ented as hazard ratios (HRs) with 95% confidence intervals (CIs). 

ifferences in the risk of hospitalization or mortality between the 

roups with and without TCM therapy were estimated using the 

aplan-Meier method and log-rank test. Statistical significance was 

etermined using a two-tailed test with a p value less than 0.05. 

.5. Ethics 

Our research was conducted in accordance with the ethical 

ode of the World Medical Association (Declaration of Helsinki). 

he Institutional Review Board of the Tri-Service General Hospi- 

al (TSGH) approved our study and waived the need for individual 

ritten informed consent (TSGH IRB No.2–105–05–082). 

. Results 

A total of 61,307 patients were enrolled in this study. After 

he exclusion of 14,482 patients, 46,825 subjects with cancer and 

2DM were screened. From these patients, 8025 patients were as- 

igned to the TCM therapy case group. Furthermore, we excluded 

038 patients who visited less than 3 times. From 38,800 patients 

f 1:1 sex-, age-, and index year-matched subjects without TCM 

herapy, 6987 were allocated to the comparison cohort (control) 

roup ( Fig. 1 ). 

Overall, subjects with T2DM and CIS under TCM therapy were 

ssociated with lower rates of hospitalization and mortality com- 

ared to those without TCM therapy (adjusted HR = 0.536, 95% 

I = 0.367–0.780, P < 0.001; adjusted HR = 0.783, 95% CI = 0.574–0.974, 

 = 0.022). Fig. 2 and 3 show the results of Kaplan-Meier analy- 

is for the cumulative risk of hospitalization and mortality in the 

ase and control groups, respectively, revealing significant differ- 

nces (log-rank test, P < 0.001 and P = 0.011). 

The baseline characteristics of the study included sex, age, co- 

orbidities, geographical location, urbanization, level of care, and 

ncome (Supplementary Table 1). Of the 13,974 adult diabetic pa- 

ients with CIS, 6978 (49.94%) were male, and 5257 (37.62%) were 

ged ge60 years. The mean age was 62.11 ± 18.47 years. There 

ere no significant differences in sex, comorbidities, and covari- 

tes between the TCM and control groups after propensity score 

atching. 

As shown in Table 1 and 2 , at the end of follow-up, 3999 en-

olled subjects (28.62%) were inpatients, including 1777 from the 

CM group (25.43%) and 2222 from the control group (31.80%). 

oreover, 1393 enrolled subjects (9.97%) had mortality, including 

61 from the TCM group (9.46%) and 732 from the control group 

10.48%). The TCM group was associated with a lower rate of hos- 

italization at the end of follow-up ( P < 0.001). There were no sig- 

ificant differences in sex, comorbidities, and covariates between 

he TCM and control groups at the end of follow-up. 
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Fig. 1.. Flowchart of subject selection from the National Health Insurance Research Database in Taiwan. DM, Diabetes mellitus: ICD-9-CM 250; Carcinoma in situ : ICD-9-CM 

230–234; TCM therapy: � 90 days. 

Fig. 2.. Kaplan-Meier analysis for cumulative risk of hospitalization in patients with 

DM and CIS, as stratified by TCM with log-rank test. 

Fig. 3.. Kaplan-Meier survival analysis of all-cause mortality in patients with DM 

and CIS, as stratified by TCM with log-rank test. 
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Table 1 

Characteristics of enrolled participants. 

Variables Total (n = 16,050) TCM group (n = 8,025) Control group (n = 8,025) P 

n % n % n % 

Inpatient < 0.001 

No 11445 71.31 5981 74.53 5464 68.09 

Yes 4605 28.69 2044 25.47 2561 31.91 

All-cause mortality 0.032 

Absent 14426 89.88 7254 90.39 7172 89.37 

Present 1624 10.12 771 9.61 853 10.63 

Gender 0.999 

Male 8004 49.87 4002 49.87 4002 49.87 

Female 8046 50.13 4023 50.13 4023 50.13 

Age (yrs) 61.71 ± 19.03 61.23 ± 18.80 62.19 ± 19.24 0.001 

Age groups (yrs) 0.047 

18–49 6927 43.16 3526 43.94 3401 42.38 

50–59 3082 19.20 1553 19.35 1529 19.05 

≥60 6041 37.64 2946 36.71 3095 38.57 

Low-income 0.017 

No 15806 98.48 7922 98.72 7884 98.24 

Yes 244 1.52 103 1.28 141 1.76 

Catastrophic Illness 0.666 

Absent 13153 81.95 6566 81.82 6587 82.08 

Present 2897 18.05 1459 18.18 1438 17.92 

CCI_R 0.73 ± 1.86 0.74 ± 1.88 0.71 ± 1.83 0.306 

Season 0.911 

Spring 4305 26.82 2168 27.02 2137 26.63 

Summer 4164 25.94 2076 25.87 2088 26.02 

Autumn 3939 24.54 1975 24.61 1964 24.47 

Winter 3642 22.69 1806 22.50 1836 22.88 

Location < 0.001 

Northern Taiwan 6097 37.99 3085 38.44 3012 37.53 

Middle Taiwan 4065 25.33 2067 25.76 1998 24.90 

Southern Taiwan 4468 27.84 2233 27.83 2235 27.85 

Eastern Taiwan 1180 7.35 597 7.44 583 7.26 

Outlets islands 240 1.50 43 0.54 197 2.45 

Urbanization level 0.372 

1 (the highest) 6025 37.54 3025 37.69 3000 37.38 

2 6164 38.40 3112 38.78 3052 38.03 

3 1842 11.48 889 11.08 953 11.88 

4 (the lowest) 2019 12.58 999 12.45 1020 12.71 

Level of care < 0.001 

Hospital center 6478 40.36 3865 48.16 2613 32.56 

Regional hospital 5395 33.61 2511 31.29 2884 35.94 

Local hospital 4177 26.02 1649 20.55 2528 31.50 

P indicates Chi-square test or Fisher exact test for categorical variables, and t -test for continuous variables. 
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The factors associated with hospitalization and mortality ac- 

ording to Cox regression analysis are shown in Table 2 . Cox pro- 

ortional hazard regression analysis revealed a lower rate of hospi- 

alization and mortality for the TCM group ( P < 0.001 and P = 0.022,

espectively). 

Cox regression analysis also revealed ( Table 3 ) that TCM treat- 

ent reduced hospitalization risk regardless of gender (male or 

emale), age group (18–49, 50–59, ≥ 60), income (high or low), 

atastrophic illness (with or without), season (spring, summer, au- 

umn, winter), urbanization level (level 1, 2, 3, or 4), or hospi- 

al level (hospital center, regional hospital, local hospital). The re- 

ults of the Cox regression analysis in Table 4 are most of the 

bove variables, and the results of the sub-stratified analysis also 

ndicate that the use of TCM therapy will reduce the risk of 

ortality. 

Table 5 shows prognosis factors in different TCM subgroups, 

hich indicate TCM usage in the population, including the types of 

CM treatment, such as herbal formulae, acupuncture, TCM trau- 

atology, or combinations of herbal formulae. The TCM group 

howed reduced risks of hospitalization (adjusted HR = 0.536, 95% 

I = 0.367–0.780, P < 0.001) and mortality (adjusted HR = 0.783, 95% 

I = 0.574–0.974, P = 0.022). The definitions and detailed informa- 

ion on the herbal formula are described in Supplementary Tables 
 and 3. o

4 
. Discussion 

Our present study revealed that T2DM patients with CIS under 

CM therapy were associated with lower hospitalization and mor- 

ality rates compared to those without TCM therapy. The overall 

djusted HRs were 0.543 for hospitalization ( P < 0.001) and 0.793 

or mortality ( P = 0.025), even after adjusting for comorbidities 

nd other covariates. Kaplan-Meier analysis revealed that the TCM 

ase group had a significantly lower 15-year risk of hospitalization 

nd mortality than the controls. This study is the first nationwide, 

opulation-based study to indicate that T2DM patients with CIS 

nder TCM therapy were associated with lower hospitalization and 

ortality risks. 

In Taiwan, diabetics can freely choose between Western 

edicine and TCM to treat diabetes-related symptoms or to allevi- 

te the side effects of anti-diabetic drugs. 21 TCM has been used in 

aiwan for hundreds of years, with a high number of patients who 

se anti-diabetic drugs and TCM concomitantly. 22 Although TCM 

herapy is based on syndrome differentiation rather than blood 

ugar level, previous studies have shown that TCM has a blood 

ugar-lowering effect. 23 However, whether TCM can help reduce 

he risk of cancer in diabetic patients remains unclear. 

Our present findings are approximately consistent with previ- 

us research results. Previous studies have shown that patients 
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Table 2 

Factors of prognosis according to Cox regression analysis. 

Variables Inpatient All-cause mortality 

Adjusted HR 95% CI P Adjusted HR 95% CI P 

TCM 

No Reference Reference 

Yes 0.543 0.372, 0.79 < 0.001 0.793 0.581, 0.986 0.025 

Gender 

Male 1.563 1.089, 1.788 0.001 1.246 1.033, 1.452 0.017 

Female Reference Reference 

Age groups (yrs) 

18–49 Reference Reference 

50–59 1.351 1.124, 1.587 < 0.001 1.482 1.203, 1.675 < 0.001 

≥60 1.864 1.489, 2.161 < 0.001 2.011 1.593, 2.764 < 0.001 

Low-income 

No Reference Reference 

Yes 1.206 0.878, 1.786 0.197 1.331 1.006, 1.576 0.043 

Catastrophic Illness 

Absent Reference Reference 

Present 1.896 1.435, 2.298 < 0.001 2.135 1.379, 3.010 < 0.001 

CCI_R 1.156 1.101, 1.218 < 0.001 1.167 1.124, 1.229 < 0.001 

Season 

Spring Reference Reference 

Summer 1.026 0.524, 1.564 0.489 1.165 0.735, 1.672 0.329 

Autumn 1.186 0.598, 1.601 0.421 1.271 0.777, 1.786 0.301 

Winter 1.279 0.672, 1.675 0.384 1.389 0.892, 1.834 0.283 

Urbanization level 

1 (the highest) 2.264 1.615, 2.863 < 0.001 1.994 1.480, 2.397 < 0.001 

2 2.006 1.589, 2.811 < 0.001 1.873 1.376, 2.285 < 0.001 

3 1.723 1.206, 2.240 < 0.001 1.564 1.189, 1.906 < 0.001 

4 (the lowest) Reference Reference 

Level of care 

Hospital center 2.989 1.382, 4.487 < 0.001 2.251 1.713, 3.065 < 0.001 

Regional hospital 1.843 1.246, 2.183 < 0.001 1.972 1.334, 2.843 < 0.001 

Local hospital Reference Reference 

Location had multi-collinearity with urbanization level. 

Adjusted variables are listed in the table. 

CI, confidence interval; HR, hazard ratio. 

Table 3 

Factors of hospitalization stratified according to variables by Cox regression. 

TCM group Control group (Reference) TCM vs. Control (Reference) 

Stratified variables Events PYs Rate (per 10 5 PYs) Events PYs Rate (per 10 5 PYs) Adjusted HR 95% CI P 

Total 2044 66789.68 3060.35 2561 67858.94 3774.01 0.543 0.372, 0.790 < 0.001 

Gender 

Male 1065 33304.25 3197.79 1331 33879.62 3928.62 0.545 0.374, 0.796 < 0.001 

Female 979 33485.43 2923.66 1230 33979.32 3619.85 0.541 0.370, 0.783 < 0.001 

Age groups (yrs) 

18–49 502 29378.25 1708.75 603 28757.33 2096.86 0.54 0.368, 0.782 < 0.001 

50–59 321 12925.44 2483.47 389 1,927.08 3009.19 0.553 0.379, 0.803 < 0.001 

≥60 1221 24485.99 4986.52 1569 26174.53 5994.38 0.557 0.384, 0.811 < 0.001 

Low-income 

No 1918 65932.45 2909.04 2386 66666.50 3579.01 0.523 0.368, 0.780 < 0.001 

Yes 126 857.23 14698.51 175 1192.44 14675.79 0.677 0.459, 0.925 < 0.001 

Catastrophic Illness 

Absent 1135 54650.23 2076.84 1567 55668.97 2814.85 0.494 0.338, 0.714 < 0.001 

Present 909 12139.45 7487.98 994 12189.97 8154.24 0.611 0.428, 0.899 < 0.001 

Season 

Spring 529 18042.33 2931.99 630 18067.94 3486.84 0.573 0.391, 0.826 < 0.001 

Summer 526 17278.96 3044.16 642 17658.22 3635.70 0.567 0.387, 0.818 < 0.001 

Autumn 506 16438.25 3078.19 623 16605.28 3751.82 0.541 0.369, 0.785 < 0.001 

Winter 483 15030.14 3213.54 666 15527.50 4289.16 0.502 0.344, 0.727 < 0.001 

Urbanization level 

1 (the highest) 598 25175.66 2375.31 633 25157.34 2516.16 0.637 0.435, 0.928 0.001 

2 671 25798.23 2600.95 735 25804.28 2848.36 0.618 0.422, 0.899 < 0.001 

3 202 7397.22 2730.76 246 8038.90 3060.12 0.594 0.410, 0.870 < 0.001 

4 (the lowest) 573 8418.57 6806.38 947 8858.42 10690.39 0.425 0.303, 0.627 < 0.001 

Level of care 

Hospital center 1025 32143.25 3188.85 843 22131.17 3809.11 0.567 0.400, 0.822 < 0.001 

Regional hospital 640 20898.22 3062.46 907 24389.91 3718.75 0.55 0.384, 0.806 < 0.001 

Local hospital 379 13748.21 2756.72 811 21337.86 3800.76 0.483 0.328, 0.709 < 0.001 

CI, confidence interval; HR, hazard ratio (adjusted for variables listed in Table 2 ); PYs, Person-years. 

5 
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Table 4 

Factors of all-cause mortality stratified according to variables by Cox regression. 

TCM group Control group (Reference) TCM vs. Control (Reference) 

Stratified Events PYs Rate (per 10 5 PYs) Events PYs Rate (per 10 5 PYs) Adjusted HR 95% CI P 

Total 771 85626.75 900.42 853 86991.00 980.56 0.793 0.581, 0.986 0.025 

Gender 

Male 391 42701.31 915.66 431 43381.62 993.51 0.796 0.584, 0.992 0.042 

Female 380 42925.44 885.26 422 43609.38 967.68 0.789 0.571, 0.981 0.017 

Age groups (yrs) 

18–49 211 37662.25 560.24 239 36867.25 648.27 0.743 0.553, 0.921 0.001 

50–59 159 16572.35 959.43 173 16573.21 1043.85 0.797 0.582, 0.989 0.031 

≥60 401 31392.15 1277.39 441 33550.54 1314.43 0.839 0.612, 1.048 0.074 

Low-income 

No 748 84527.52 884.92 819 85462.69 958.31 0.792 0.578, 0.983 0.020 

Yes 23 1099.23 2092.37 34 1528.31 2224.68 0.811 0.586, 0.990 0.041 

Catastrophic Illness 

Absent 577 70063.51 823.54 670 71403.09 938.33 0.735 0.519, 0.903 < 0.001 

Present 194 15563.24 1246.53 183 15587.91 1173.99 0.917 0.671, 1.189 0.301 

Season 

Spring 169 23131.26 730.61 199 23161.25 859.19 0.734 0.538, 0.911 0.003 

Summer 197 22150.98 889.35 222 22633.74 980.84 0.783 0.572, 0.972 0.027 

Autumn 181 21074.63 858.85 191 21289.30 897.16 0.827 0.606, 1.028 0.086 

Winter 224 19269.88 1162.44 241 19906.71 1210.65 0.829 0.608, 1.033 0.104 

Urbanization level 

1 (the highest) 293 32276.25 907.79 304 32251.14 942.60 0.832 0.609, 1.035 0.117 

2 299 33024.25 905.40 324 33083.24 979.35 0.797 0.583, 0.991 0.043 

3 66 9483.11 695.97 79 10306.21 766.53 0.782 0.571, 0.978 0.012 

4 (the lowest) 113 10843.14 1042.13 146 11350.41 1286.30 0.699 0.501, 0.864 < 0.001 

Level of care 

Hospital center 366 41209.84 888.14 271 28373.25 955.12 0.803 0.587, 0.993 0.044 

Regional hospital 234 26786.59 873.57 295 31264.11 943.57 0.800 0.584, 0.989 0.029 

Local hospital 171 17630.32 969.92 287 27353.64 1049.22 0.789 0.572, 0.975 0.018 

CI, confidence interval; HR, hazard ratio (adjusted for variables listed in Table 2 ); PYs, Person-years. 
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C

ith T2DM have a relatively high risk of cancer. 5 , 24 and one sys- 

ematic review has established that cancer risk in patients with 

iabetes is three times that in the average person. 25 One study 

howed that incorporating TCM into diabetes treatment helped re- 

uce the risk of breast cancer. 26 Moreover, a systematic review of 

ndividual patient data from 97 prospective studies showed that 

dults with diabetes have an increased risk of cancer death com- 

ared to adults without diabetes (HR = 1.25; 95% CI = 1.19–1.31). 3 

urther, based on the findings that TCM can reduce cancer risk, 

ong-term population-based cohort studies on the effect of TCM on 

ancer risk in T2DM patients may be useful for allocating medical 

esources and establishing fact-based policies for the treatment of 

ancer in patients with T2DM. 

Our findings are similar to those previous studies. For exam- 

le, a population-based cohort study revealed a reduced risk of 

olorectal cancer in patients with T2DM who were treated with 

CM, 11 and a case-control study of TCM products showed a de- 

rease in breast cancer risk in women with T2DM. 26 Although the 

echanism by which T2DM increases the risk of cancer is still un- 

lear, antidiabetic drugs, such as metformin, are believed to pre- 

ent cancer development, and their efficacies have been evaluated 

n clinical trials. 27 , 28 In addition, the mechanism of TCM in reduc- 

ng the risk of CIS in T2DM patients remains unclear. 

A recent systematic review and meta-analysis study has pro- 

osed a possible association between endothelial nitric oxide syn- 

hase gene polymorphism and susceptibility to prostate cancer. 29 

everal studies have shown that TCM may reduce the risk of 

ancer. One study has confirmed that TCM can reduce the risk 

f endometrial cancer in patients with estrogen receptor-positive 

reast cancer, indicating that its antiproliferative effect is achieved 

hrough inhibition of the MGMT protein. 7 , 30 Moreover, diabetes 

ncreases the risk of various cancers via various mechanisms, such 

s the insulin/IGF-I signaling pathway and the effect of hyperin- 

ulinemia on other hormones. 2 Chronic intestinal inflammation is 
6 
onsidered the most important mechanism leading to the patho- 

enesis of colorectal cancer. 11 , 31 One possible mechanism of TCM 

n reducing cancer risk is its anti-inflammatory properties. 32 In ad- 

ition, our study showed that TCM therapy reduced the risk of 

ospitalization and mortality in diabetic patients with CIS regard- 

ess of sex, age, income, catastrophic illness, season, urbanization 

egree, and hospital level. 

We also described prognosis factors in various TCM subgroups. 

s presented in Table 5, herbal formulae resulted in more signifi- 

ant effects com pared to that of acupuncture or TCM traumatology. 

he distribution of the herbal formulae is detailed in Supplemen- 

ary Table 3. Jia-Wei-Xiao-Yao-San (Augmented Rambling Powder) 

nd Shu-Jing-Huo-Xue-Tang (Channel-Coursing Blood-Quickening 

ecoction) are two of the most commonly used Chinese herbal 

roducts for female breast cancer patients in Taiwan. 33 

The present study had several limitations. First, our analyses did 

ot consider disease duration, disease severity, and other patient 

arameters. Moreover, because the pathophysiological mechanism 

s not fully understood, other factors such as complications may 

xplain the increase in hospitalization and mortality risks. Finally, a 

onger follow-up period may be necessary to clarify hospitalization 

nd mortality risks in diabetic patients with CIS. 

In conclusion, diabetic patients with CIS under TCM therapy 

ere associated with lower hospitalization and mortality rates 

ompared to those without TCM therapy. Thus, TCM therapy may 

educe the burden of national medical resources. This effect of 

CM therapy may be attributed to its anti-inflammatory properties, 

ndothelial nitric oxide, and antiproliferative effects. 
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