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ABSTRACT

Background: Clostridioides (Clostridium) difficile is an important pathogen that causes
diarrhea in people who take antibiotics. The recent status of C. difficile infection is not well-
known in Korea.

Methods: The long-term trend of C. difficile infection in Korean hospitals was analyzed
using a nationwide sample cohort. The data also included sociodemographic characteristics,
disease severity, and healthcare facilities. C. difficile infection was defined by the prescription
of oral vancomycin or all metronidazole prescriptions under C. difficile infectious disease code
(A04T).

Results: The rate of C. difficile infection has steadily increased from 0.030% in 2006 to 0.317%
in 2015. The increased rate correlated to age (0.033% for <50 years, 0.421% for 70-79 years,
and 0.758% for >80 years of age) and the Charlson comorbidity index score (0.048% for zero
versus 0.378% for three or more points). It differed by the type of medical institution (0.270 %
at referral hospitals versus 0.056 % at general hospitals and mental hospitals).

Conclusion: The rate of C. difficile infection in Korea is significant in patients with advanced
age and disease severity. The results show that C. difficile infection trend has been increasing
steadily in Korea.
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Fig. 1. Data construction flow diagram. CDI, C. difficile infection.
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Fig. 2. The trend of C. difficile infection from 2006 to 2015. N, number.
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2. EMH C. difficile ZEE

ALS)eHA EAH C difficile THES A EHH A 712 94 0.178%2F 914 0.182%Ack 1L
ol ZrFEo] =0} 504 BITF0.033%, 50-59A1] 0.133%, 60-694] 0.219%, 70-79A1] 0.412% 2! 80A|
o]/ 0.758%0] AT}, S S5-I 0.289%, 1~24-9] 0.162%, 3~42] 0.148%, 5~629] 0.134%, 7~8
91 0.164%, 2 9~1029] 0210% = A5 5o th 2}l & BHgshs B E 290 uehi 2
2to] = QIATHTable 1). FRFAZEA]4rof] w2 7DP°1 -2 A HH, 0%0] 0.048%, 174 0.096%, 274
0.191% % 3734 0] A 0378% 2.8 257} =2 742 71l 50| =UTHTable 2).

Table 1. The number and rates of C. difficile infections by demographic characteristics

Characteristic Cases No. (Infection rate, %)
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total P-value*
Sex
Male 9(0.034) 22(0.070) 27(0.080) 42(0.116) 55(0.140) 63 (0.150) 118(0.267) 100(0.226) 117(0.255) 143 (0.301) 696(0.178) <0001
Female 8(0.027) 18(0.052) 30(0.080) 53(0.133) 82(0.186) 83(0.179) 92(0.186) 132(0.267) 119(0.236) 172(0.331) 789(0.182) <0001
Age (yr)
0-49 1(0.003) 4(0.012) 7(0.020) 11(0.030) 13(0.032) 16(0.039) 21(0.050) 14(0.034) 13(0.031) 25(0.059) 125(0.033)  0.0015
50-59 2(0.025) 4(0.043) 10(0.093) 9(0.075) 11(0.079) 10(0.063) 35(0.204) 20(0.114) 28(0.156) 30(0.165) 159(0.113)  0.0049
60-69 4(0.049) 10(0.099) 14(0.131) 12(0.106) 35(0.287) 36(0.283) 35(0.252) 36(0.257) 42(0.287) 46(0.296) 270(0.219)  0.0009
70-79 7(0.102)  9(0.097) 19(0.191) 32(0299) 40(0.345) 44(0352) 76(0.550) 77(0.552) 76(0.533) 104(0.708) 484(0412) <0001
>80 3(0.113) 13(0.300) 7(0.149) 31(0.615) 38(0.673) 40(0.663) 43(0.612) 85(1.185) 77(0.993) 110(1.272) 447(0.758)  <.0001
Insurance ranking
Medical benefits 3 (0.045)  6(0.075) 10(0.124) 20(0.236) 20(0.242) 20(0.241) 36(0425) 38(0477) 28(0.340) 52(0.647) 233(0.289)  0.0001
1,2 1(0.014)  4(0.050) 7(0.085) 12(0.13) 17(0.167) 18(0.160) 26(0.215) 29(0.225) 30(0.228) 28(0.195) 172(0.162)  0.0001
3,4 3(0.038) 1(0.013) 7(0.076)  7(0.070) 23(0.204) 12(0.103) 23(0.179) 27(0.221) 24(0.193) 32(0.262) 159(0.148)  0.0004
5,6 2(0.022) 11(0.095) 5(0.041) 13(0.100) 19(0.133) 18(0.119) 27(0.169) 18(0.112) 31(0.186) 45(0.264) 189(0.134)  0.0008
7,8 4(0.033) 8(0.056) 10(0.065) 17(0.103) 20(0.108) 31(0.161) 44(0216) 60(0.291) 53(0.247) 49(0.222) 296(0.164) <0001
9,10 4(0.030) 10(0.061) 18(0.101) 26(0.137) 38(0.182) 47(0.208) 54(0.225) 60(0.251) 70(0.288) 109 (0423) 436(0.210) <0001

*P-value: the difference over 10 years (2006-2015).

Table 2. The number and rates of C. difficile infections by the disease severity

Variable Cases No. (Infection rate, %)
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total  P-value*
CCI
0 3(0014) 7(0.030) 6(0.024) 9(0.034) 16(0.058) 17(0.059) 18(0.061) 19(0.066) 19(0.065) 16(0.055) 130(0.048) 0.0011
1 2(0015) 8(0.054) 8(0.051) 11(0.064) 16(0.082) 14(0.067) 34(0.152) 27(0.121) 30(0.130) 35(0.150) 185(0.096) 0.0002
2 4(0061) 2(0.026) 9(0.108) 11(0.120) 17(0.166) 14(0.124) 27(0.218) 39(0.314) 30(0.236) 46(0.349) 199 (0.191) 0.0001
>3 8(0.058) 23(0.116) 34(0.157) 64(0271) 88(0.341) 101(0.369) 131 (0.442) 147 (0.491) 157 (0.501) 218 (0.648) 971 (0.378) <.0001

*P-value: the difference over 10 years (2006-2015).
Abbrevation: CCI, Charlson comorbidity index.
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A/ 2= A|FE 0.405%, 5 0.292%, THA 0.273%, TH 0.248%, =49 0.211%, X /35
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O}, Zpol= SEEI5HA] = ottt ol 57| FHR =AY 0270%, TEHY 0231%, &
L 0.185%, LEHI A AIE A E3H 0.056% +2] ZHES E A THTable 3).

Table 3. The number and rates of C. difficile infections by healthcare facility characteristics

Characteristic Cases No. (Infection rate, %)

Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total P-value*

Location
Seoul 4(0.028) 18(0.107) 16(0.090) 25(0.131) 28(0.138) 31(0.143) 56(0.248) 52(0.234) 47(0.215) 62(0.279) 339(0.170) <.0001
Busan 2(0.043) 0 2(0.035) 7(0.114) 11(0.162) 9(0.125) 12(0.153) 12(0.151) 12(0.143) 25(0.286) 92(0.133) 0.0011
Daegu 0 6(0.153)  7(0.169) 11(0.246) 16(0.317) 8(0.150) 14(0.251) 12(0.218) 21(0.377) 26(0.443) 121(0.248) 0.0038
Incheon 0 0 1(0.035) 1(0.031) 4(0.110) 5(0.126) 9(0213) 10(0.216) 12(0.251) 14(0.279) 56(0.150) <.0001
Gwangju 0 2(0.071) 3(0.094) 2(0.059) 9(0234) 9(0.209) 13(0277) 8(0.172)  8(0.161) 17(0.342) 71(0.181) 0.0044
Dagejeon 2(0.101)  2(0.088) 4(0.163) 9(0340) 7(0.244) 11(0.382) 6(0.194) 7(0228) 8(0.258) 20(0.565) 76(0.273) 0.0267
Ulsan 0 0 2(0.135) 1(0.063) 1(0.060) 1(0.058) 2(0.098) 3(0.152) 5(0.241) 9(0435) 24(0.139) 0.0046
Gyeonggi-do 4(0.043)  1(0.009) 8(0.064) 14(0.105) 21(0.144) 28(0.181) 27(0.161) 42(0.249) 45(0.252) 48(0.261) 238(0.162) <.0001
Gangwon-do 0 2(0.105) 1(0.049) 6(0.281) 2(0.083) 1(0.041) 4(0.151) 5(0.191) 6(0.233) 7(0272) 34(0.149) 0.0368
Chungcheongbuk-do 1(0.079) 1(0.069) 1(0.065) 4(0.233) 3(0.150) 4(0.184) 5(0216) 3(0.132) 7(0290) 6(0.236) 35(0.178) 0.0106
Chungcheongnam-do 0 0 0 1(0.050) 3(0.136) 6(0.254) 8(0.319) 12(0.502) 7(0.306) 8(0.329) 45(0.211) 0.0006
Jeollabuk-do 0 3(0.104) 4(0.138) 4(0.129) 9(0257) 6(0.159) 16(0.434) 17(0.455) 20(0.506) 20(0.495) 99(0.292) <0001
Jeollanam-do 0 0 0 2(0.044) 5(0.103) 7(0.144) 6(0.121) 13(0267) 8(0.162) 14(0.265) 55(0.121) 0.0001
Gyeonsangbuk-do 2(0.080) 2(0.071) 6(0.197) 4(0.124) 7(0207) 7(0.197) 6(0.165) 9(0.249) 11(0.289) 16(0.405) 70(0.209) 0.0007
Gyeongsangnam-do 2(0.057) 3(0.072) 2(0.044) 2(0.040) 9(0.162) 12(0.207) 20(0.317) 18(0.287) 13(0.196) 17(0.246) 98(0.179) 0.0036
Jeju-do 0 0 0 2(0306) 2(0256) 1(0.136) 6(0.659) 9(0.886) 6(0.567) 6(0.619) 32(0.405) 0.0017

Size of city
Metropolis 4(0.028) 18(0.107) 16(0.090) 25(0.131) 28(0.138) 31(0.143) 56(0.248) 52(0.234) 47(0.215) 62(0.279) 339(0.170) <.0001
Big city 4(0.025) 10(0.053) 19(0.096) 31(0.144) 48(0.201) 43(0.169) 56(0.204) 52(0.187) 66(0.229) 111 (0.367) 440(0.184)  0.0001
Small town 9(0.039) 12(0.044) 22(0.074) 37(0.117) 52(0.148) 63(0.170) 85(0.215) 115(0.290) 111 (0.268) 123 (0.287) 629 (0.181) <0001
Rural area 0 0 0 2(0.051) 9(0.221) 9(0216) 13(0.310) 13(0.322) 12(0.289) 19(0.453) 77(0.199) <.0001

Healthcare facility type
Referral hospital 8(0.050) 27(0.148) 28(0.142) 50(0.227) 57(0.249) 53(0.220) 86(0.339) 98(0.396) 81(0.336) 114(0.448) 602 (0.270) <0001
General hospital 8(0.036) 13(0.051) 24(0.087) 31(0.113) 63(0.207) 74(0.235) 105(0.320) 101 (0.306) 120(0.347) 155(0.448) 694 (0.231) <.0001
(I;Z:)l it:iallhospital included) 1(0.006) 0(0.000) 5(0.022) 9(0.035) 15(0.052) 15(0.048) 19(0.055) 31(0.090) 26(0.072) 40(0.107) 161 (0.056) <.0001
LTCH 0 0 0 5(0437) 2(0.161) 4(0.325) 0 2(0.142)  9(0.578)  6(0.285) 28(0.185) 0.1019

*P-value: the difference over 10 years (2006-2015).
Abbrevation: LTCH, long-term care hospital.
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