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ABSTRACT

Background: Alzheimer's dementia is the most common dementia, However, recently, choline alfoscerate is prescribed for treating
Alzheimer's dementia, although it is not a treatment for this disease, Purpose: To analyze the prescription patterns of choline
alfoscerate as a dementia treatment for patients with Alzheimer's disease and to analyze, as well as the factors affecting choline
alfoscerate prescription, Method: The 2016 HIRA-NPS data was used in this study, The code of Alzheimer's dementia is FOO in the
ICD—-10 disease classification code, We analyzed the demographic, clinical, and regional characteristics associated with donepezil,
rivastigmine, galantamine, memantine, and choline alfoscerate prescriptions. All statistical and data analyse were conducted by SAS
9.4 and Excel, Results: For patients with Alzheimer's disease, choline alfoscerate was the second most prescribed after donepezil,
Analysis results showed that choline alfoscerate was more likely to be prescribed to men than to women, and more likely to be
prescribed by local health centers than by medical institutions, Moreover, choline alfoscerate was highly likely to be prescribed at
neurosurgical departments, among medical departments. Conclusions: This study confirmed that choline alfoscerate was
prescribed considerably for patients with Alzheimer's dementia, Further studies valuating its clinical validity should be performed to
clarify whether choline alfoscerate prescription is appropriate for treating Alzheimer's dementia,
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Table 1. Approved indications of anti-dementia drugs and choline alfoscerate

Ingredient Indications
Doneperil Alzheimer's dementia
Rivastigmine 1. MFId ~ moderate Alzhgimef‘s dememtio
2. Mild ~ moderate Parkinson's dementia
Galantamine Mild ~ moderate Alzheimer's dementia
Memantine Moderate ~ moderately severe Alzheimer's dementia

1. Secondary symptom and metamorphosis or degenerative brain-organic psychiatric syndrome by
cerebrovascular deficiency: reduced memory, derangement, disorientation by reduced wilingness and

Choline alfoscerate

spontaneity, reduced wilingness and spontaneity, reduced concentration

2. Emotional and behavioral change: emotional insecurity, sensitive to stimulation, indifferent to surrounding

3. Senile pseudodepression
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Table 2. The number of patients prescribed by ingredient and the number of prescriptions in Alzheimer's dementia patients

Characteristics doneperzil memantine rivastigmine galantamine total choline alfoscerate
patients (%) 8,855 (72.0) 1,799 (14.6) 1,037 (8.4) 607 (4.9) 12,298 (100.0) 3,806 (30.9)
prescriptions (%) 49,452 (74.4) 9,726 (14.6) 4,339 (6.5) 2,952 (4.4) 66,469 (100.0) 17,655 (26.6)
Table 3. Prescription patterns according to ingredient in Alzheimer's dementia patients
Characteristics doneperzil memantine rivastigmine galantamine  choline alfoscerate
n (%) n (%) n (%) n (%) n (%)
Total 49,452 (100.0) 9,726 (100.0) 4,339 (100.0) 2,952 (100.0) 17,655 (100.0)
Sex
Male 13,077 (26.4) 2,264 (23.3) 1,360 (31.3) 942 (31.9) 5,235 (29.7)
Female 36,375 (73.6) 7.462 (76.7) 2,979 (68.7) 2,010 (68.1) 12,420 (70.3)
Age
0~59 1,042 (2.1) 164 (1.7) 99 (2.3) 90 (3.0) 476 (2.7)
60~ 69 4,007 (8.1) 604 (6.2) 421 (9.7) 326 (11.0) 1,652 (9.4)
70~79 17,539 (35.5) 3,237 (33.3) 1,865 (43.0) 1,413 (47.9) 7,064 (40.0)
80~ 89 22,439 (45.4) 4,612 (47.4) 1,788 (41.2) 1,009 (34.2) 7.296 (41.3)
90 < 4,425 (8.9) 1,109 (11.4) 166 (3.8) 114 (3.9) 1,167 (6.6)
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Table 3. Continued

Characteristics doneperzil memantine rivastigmine galantamine  choline alfoscerate
n (%) n (%) n (%) n (%) n (%)
Type of Health Insurance
Health Insurance 41,797 (84.5) 8,589 (88.3) 3,844 (88.6) 2,668 (90.4) 14,770 (83.7)
Medical aid 7.653 (15.5) 1,137 (11.7) 490 (11.3) 279 (9.5) 2,873 (16.3)
Soor\éegrg;nef:fubgdlzed medical 2 (0.1) . 5 (0.1) 5 (0.2) 12 (0.1)
Medical Care Institution
Tertiary hospital 3,995 (8.1) 873 (9.0) 1,027 (23.7) 375 (12.7) 1,581 (9.0)
General hospital 18,128 (36.7) 4,294 (44.1) 2,285 (52.7) 1,620 (54.9) 7.358 (41.7)
Hospital 9,173 (18.5) 1,672 (17.2) 463 (10.7) 246 (8.3) 3,401 (19.3)
Nursing hospital 3,556 (7.2) 852 (8.8) 200 (4.4) 56 (1.9) 472 (2.7)
Clinic 14,040 (28.4) 1,949 (20.0) 347 (8.0) 635 (21.5) 4,665 (26.4)
Public health center 226 (0.5) 28 (0.3) 14 (0.3) 13 (0.4) 42 (0.2)
Branch of Public Health Center 26 (0.1) - - - 1 (0.0)
Public Health & Medical Care Center 283 (0.4) 46 (0.5) 3 (0.1) 7 (0.2) 135 (0.8)
Oriental Medicine Hospital 25 (0.1) 12 (0.1) - - -
Medical Care Service
Internal medicine 6,518 (13.2) 1,066 (11.0) 130 (3.0) 119 (4.0) 1,963 (11.1)
Neurology 20,679 (41.8) 4,987 (51.3) 3,281 (75.6) 1,623 (55.0) 8,823 (50.0)
Neuropsychiatry 13,221 (26.7) 2,431 (25.0) 630 (14.5) 763 (25.8) 3,778 (21.4)
Surgery 778 (1.6) 92 (0.9) 26 (0.6) 7 (0.2) 243 (1.4)
Orthopedic surgery 254 (0.5) 15 (0.2) 1 (0.02) 1 (0.03) 66 (0.4)
Neurosurgery 3,736 (7.6) 400 (4.1) 95 (2.2) 354 (12.0) 1,756 (9.9)
Rehabilitation medicine 877 (1.8) 74 (0.8) 41 (0.9) 22 (0.7) 336 (1.9)
Family medicine 2,601 (5.3) 578 (5.9) 101 (2.3) 24 (0.8) 499 (2.8)
Others 788 (1.6) 83 (0.9) 34 (0.8) 39 (1.3) 191 (1.1)
Region
Seoul 5,641 (11.4) 1,389 (14.3) 1,011 (23.3) 317 (10.7) 1,869 (10.6)
Busan 3812 (7.7) 660 (6.8) 261 (6.0) 182 (6.2) 1,540 (8.7)
Incheon 1,863 (3.8) 489 (5.0) 309 (7.1) 129 (4.4) 669 (3.8)
Daegu 3,245 (6.6) 657 (6.8) 234 (5.4) 356 (12.1) 1,124 (6.4)
Gwangju 1,739 (3.5) 195 (2.0) 143 (3.3) 100 (3.4) 573 (3.2)
Daejeon 1,425 (2.9) 315 (3.2) 245 (5.6) 158 (5.4) 542 (3.1)
Ulsan 806 (1.6) 103 (1.1) 57 (1.3) 51 (1.7) 420 (2.4)
Gyeonggi 9,519 (19.2) 2,562 (26.3) 1,017 (23.4) 645 (21.8) 3,627 (20.5)
Gangwon 1,802 (3.4) 356 (3.7) 165 (3.8) 22 (0.7) 582 (3.3)
Chungbuk 1,553 (3.1) 181 (1.9) 45 (1.0) 102 (3.5) 543 (3.1)
Chungnam 2,898 (5.9) 344 (3.5) 119 (2.7) 217 (7.4) 757 (4.3)
Jeonbuk 3,131 (6.3) 566 (5.8) 219 (5.0) 213 (7.2) 1,088 (6.2)
Jeonnam 2,590 (5.2) 536 (5.5) 77 (1.8) 160 (5.4) 934 (5.3)
Gyeongbuk 3,782 (7.6) 709 (7.3) 220 (5.1) 160 (5.4) 1,417 (8.0)
Gyeongnam 4,408 (8.9) 566 (5.8) 149 (3.4) 75 (2.5) 1,848 (10.5)
Jeju 1,110 (2.2) 85 (0.9) 68 (1.4) 65 (2.2) 122 (0.7)
Sejong 128 (0.3) 13 (0.1) - - -

The proportion of each varable in the number of prescriptions of ingredient
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Table 4. Charicteristics of prescribed and non-prescribed group

stolw] X X 2 A oF FULZAH | EQ] A

choline alfoscerate

Non-choline alfoscerate

Characteristics N () n (%) p-valueP
Total 17,655 56,756
Sex
Male 5,235 (29.7) 14,600 (25.7) <0.0001
Female 12,420 (70.4) 42,156 (74.3)
Age
0~59 476 (2.7) 1,252 (2.2)
60 ~ 69 1,652 (9.4) 4,799 (8.5) <0.0001
70~79 7.064 (40.0) 20,237 (35.7)
80~ 89 7,296 (41.3) 25,142 (44.3)
9 < 1,167 (6.6) 5,326 (9.4)
Type of Health Insurance
Health Insurance 14,770 (83.7) 47,919 (84.4) 0.0089
Medical aid 2,873 (16.3) 8,818 (15.5) ’
Government-subsidized medical care recipient 12 (0.1) 19 (0.03)
Medical Care Institution
Tertiary hospital 1,581 (9.0) 5,232 (9.2)
General hospital 7,358 (41.7) 19,604 (34.5)
Hospital 3,401 (19.3) 8,794 (15.5)
Nursing hospital 472 (2.7) 4,802 (8.5) <0.000]
Clinic 4,665 (26.4) 17,848 (31.5)
Public health center 42 (0.2) 228 (0.4)
Branch of Public Health Center 1 (0.01) 31 (0.1)
Public Health & Medical Care Center 135 (0.8) 192 (0.3)
Oriental Medicine Hospital - 25 (0.04)
Medical Care Service
Internal medicine 1,963 (11.1) 7,767 (13.7)
Neurology 8,823 (50.0) 21,939 (38.7)
Neuropsychiatry 3,778 (21.4) 17,095 (30.1)
Surgery 243 (1.4) 1,005 (1.8) <0.000]
Orthopedic surgery 66 (0.4) 324 (0.6)
Neurosurgery 1,756 (10.0) 3,363 (5.9)
Rehabilitation medicine 336 (1.9) 870 (1.5)
Family medicine 499 (2.8) 3,391 (6.0)
Others 191 (1.1) 1,002 (1.8)
Region
Seoul 1,869 (10.6) 7,613 (13.4)
Busan 1,540 (8.7) 3,823 (6.7)
Incheon 669 (3.8) 2,483 (4.4)
Daegu 1,124 (6.4) 3,926 (6.9)
Gwangju 573 (3.3) 2,051 (3.4)
Daejeon 542 (3.1) 1,891 (3.3)
Ulsan 420 (2.4) 727 (1.3)
Gyeonggi 3,627 (20.5) 11,201 (19.7) <0.0001
Gangwon 582 (3.3) 1,974 (3.5)
Chungbuk 543 (3.1) 1,671 (2.9)
Chungnam 757 (4.3) 3,362 (5.9)
Jeonbuk 1,088 (6.2) 3,742 (6.6)
Jeonnam 934 (5.3) 3,087 (5.4)
Gyeongbuk 1,417 (8.0) 3,933 (6.9)
Gyeongnam 1,848 (10.5) 3,694 (6.5)
Jeju 122 (0.7) 1,405 (2.5)
Sejong - 173 (0.3)

9The proportion of each varable in the number of prescriptions
®Chi - square test.
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Table 5. Multivariate logistic regression analysis of affecting factors for prescription of choline alfoscerate in Alzheimer's dementia
patients

Characteristics Crude OR (95% Cl) Adjusted OR (95% Cl)
Sex
Male 1 (reference) 1 (reference)
Female 0.86 (0.83-0.89) 0.92 (0.88-0.95)
Age
0~59 1 (reference) 1 (reference)
60 ~ 69 0.92 (0.82-1.03) 0.96 (0.86-1.08)
70~79 0.93 (0.84-1.03) 1.00 (0.90-1.11)
80~ 89 0.80 (0.72-0.89) 0.89 (0.80-0.99)
90 < 0.64 (0.57-0.72) 0.79 (0.70-0.89)
Type of Health Insurance
Health Insurance 1 (reference) 1 (reference)
Medical aid 1.04 (1.00-1.09) 1.04 (1.00-1.09)
Government-subsidized medical care recipient 1.64 (0.84-3.18) 1.13 (0.58-2.20)
Medical Care Institution
Tertiary hospital 1 (reference) 1 (reference)
General hospital 1.12 (1.05-1.19) 0.75 (0.69-0.81)
Hospital 1.31 (1.26-1.37) 0.86 (0.81-0.91)
Nursing hospital 1.34 (1.27-1.41) 0.86 (0.81-0.92)
Clinic 0.43 (0.39-0.47) 0.34 (0.31-0.38)
Public health center 0.74 (0.54-1.03) 0.70 (0.50-0.98)
Branch of Public Health Center 0.15 (0.02-1.09) 0.18 (0.03-1.34)
Public Health & Medical Care Center 1.98 (1.61-2.42) 1.72 (1.40-2.11)

Oriental Medicine Hospital - - - -
Medical Care Service

Internal medicine 1 (reference) 1 (reference)
Neurology 1.43 (1.35-1.50) 1.49 (1.40-1.58)
Neuropsychiatry 0.90 (0.85-0.9¢) 0.85 (0.79-0.90)
Surgery 0.97 (0.84-1.12) 1.09 (0.94-1.27)
Orthopedic surgery 0.84 (0.65-1.10) 0.93 (0.71-1.22)
Neurosurgery 1.70 (1.58-1.82) 1.75 (1.62-1.89)
Rehabilitation medicine 1.38 (1.21-1.57) 1.46 (1.28-1.67)
Family medicine 0.64 (0.57-0.71) 0.83 (0.75-0.93)
Others 0.79 (0.67-0.92) 0.88 (0.75-1.03)
Region

Seoul 1 (reference) 1 (reference)
Busan 1.45 (1.35-1.57) 1.44 (1.34-1.56)
Incheon 1.07 (0.97-1.18) 1.23 (1.12-1.36)
Daegu 1.13 (1.05-1.23) 1.14 (1.05-1.24)
Gwangju 1.1 (1.00-1.23) 1.21 (1.09-1.34)
Daejeon 1.13 (1.02-1.26) 1.13 (1.02-1.26)
Ulsan 1.87 (1.66-2.12) 1.75 (1.55-1.99)
Gyeonggi 1.24 (1.16-1.32) 1.28 (1.20-1.37)
Gangwon 1.16 (1.04-1.28) 1.21 (1.08-1.34)
Chungbuk 1.24 (1.12-1.38) 1.31 (1.18-1.46)
Chungnam 0.93 (0.85-1.02) 1.08 (0.98-1.19)
Jeonbuk 1.14 (1.05-1.24) 1.22 (1.12-1.33)
Jeonnam 1.18 (1.08-1.28) 1.29 (1.18-1.41)
Gyeongbuk 1.34 (1.24-1.45) 1.44 (1.33-1.56)
Gyeongnam 1.69 (1.57-1.82) 1.71 (1.59-1.85)
Jeju 0.40 (0.33-0.49) 0.38 (0.32-0.46)
Sejong - - - -

OR, Odds Ratio; Cl, Confidence Interval
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