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[ Abstract] Objective To analyze the incidence of inappropriate use for renal drugs renally inappropriate medications ( RIM) and
related influencing factors in elderly inpatients with chronic kidney disease (CKD) in order to provide evidence for rational clinical
drug use. Methods The clinical data of 748 elderly patients with CKD hospitalized in a large-scale general hospital from January 2020
to December 2020 were collected and retrospectively analyzed. The occurrence of RIM was evaluated by using pharmaceutical tools
such as domestic and foreign drug instructions, expert consensus, medication manuals and Micromedex database. SPSS statistics 22. 0
was used for data analysis. Multivariate logistic regression was used to analyze the risk factors of RIM. Results The incidence of RIM
was 50.27% (376/748) in the elderly CKD patients, and a total of 739 RIM occurred. The top 5 drug categories of RIM were antimi-
crobial [ 46.01% (340/739) ], endocrine system drugs [ 11.77% (87/739) ], urinary system drugs [ 11.50% (85/739) |, cardio-
vascular system drugs [ 9.88% (73 / 739) ] and analgesics [ 7. 31% (54/739) ]. The top 3 commonly used drugs were spironolactone
[9.47% (70/739) ], levofloxacin [ 9.34% (69/739) ], and cefoperazone sodium and sulbactam sodium [ 7. 04% (52/739) ]. The main
inappropriate drug use was that the dose of relevant drugs was not adjusted when the renal function was declined. Multivariate logistic
regression analysis showed that age (75-84 years: OR=1.582, 95%CI 1. 101-2.272; =85 years: OR=3.026, 95%CI 1.532-5.978,
P<0.001) , number of drug varieties (11-25; OR=2.379, 95%CI 1.500-3.773, P<0.001; >25. OR=13.086, 95% CI 6.991-24.496,
P<0.001), CKD stage (3b stage: OR=2.183, 95%CI 1.348-3.536, P=0.002; 4 stage: OR=4.287, 95%CI 2.485-7.395, P<0.001;
5 stage: OR=4.779, 95%CI 2.984~7.654, P<0.001) and Charlson comorbidity index (CCI) =5 (OR=2.455, 95%CI 1.523-3.957;
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P<0.001) were independent risk factors for RIM in the CKD patients. Conclusion The incidence of RIM is relatively high in the elderly
CKD inpatients. To reduce the occurrence of RIM ,the CKD patients =75 years old, with number of drug varieties=11, CKD stage=3b

and CCI=5 should be paid attention to.
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®1 ZF CKD 2E RIM WA EER
Table 1 Incidence of RIM in elderly patients with CKD

[n(%) ]
RIM Non-RIM
Item 2 P value
(n=376) (n=372)
Gender 4.765  0.029
Male 228(60.64)  254(68.28)
Female 148(39.36)  118(31.72)
Age(years) 17.484  <0.001
65<age<75 205(54.52)  250(67.20)
T5<age <85 129(34.31)  105(28.23)
Age=85 42(11.17) 17(4.57)
Hospital stay(d) 48.451 <0.001
3<hospital stay<7 60(15.96)  106(28.50)
7<hospital stay <14 135(35.90)  170(45.70)
14<hospital stay <21 79(21.01) 57(15.32)
Hospital stay>21 102(27.13) 39(10.48)

Number of drug variety 113.918 <0.001

O<number <10 32(8.51)  107(28.76)
10<number < 25 207(57.71)  242(65.06)
Number>25 127(33.78)  23(6.18)
CKD stage 70.362  <0.001
3a 45(11.97)  127(34.14)
3b 91(24.20)  108(29.03)
4 73(19.41)  S1(13.71)
5 167(44.42)  86(23.12)
CCI( points) 23.200 <0.001
2 59(15.69)  102(27.42)
3-4 176(46.81)  181(48.66)
=5 141(37.50)  89(23.92)

CKD: chronic kidney disease; RIM: renally inappropriate medication;

CCI: Charlson comorbidity index.
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Table 2 Categories of drugs involved in RIM in elderly patients with CKD

(n=1739)

Top three drug varieties(n)

Levofloxacin(69) , Cefoperazone sodium and Sulbactam sodium(52) , Meropenem( 46)
Metformin(21) , Acarbose(19) , Voglibose( 18)

Spironolactone(70) , Hydrochlorothiazide(6) , Indapamide(5)

Sacurbactril/Valsartan( 12) , Irbesartan/Hydrochlorothiazide(12) , Pravastatin( 10)
Aspirin(45) , Parecoxib sodium(7), Celecoxib(1)

Nadroparincalcium(20) , Enoxaparin sodium (15), Fondaparinux sodium(6)

Pemetrexed(3) , Lenalidomide(2), Carboplatin(1)
Duloxetine(5) , Pramipexole(2), Pregabalin(1)
Gabapentin(7) , Edaravone(1)

Metoclopramide (3) , Ornithine and aspartate(2)

Drug class RIM[ n(%) ]
Antimicrobial drugs 340(46.01)
Endocrine system drugs 87(11.77)
Urinary system drugs 85(11.50)
Cardiovascular system drugs 73(9.88)
Analgesics 54(7.31)
Blood system drugs 46(6.22)
Immune system drugs 10(1.35) Loratadine (10)
Antitumor drugs 9(1.22)
Psychotropic drugs 8(1.08)
Nervous system drugs 8(1.08)
Digestive system drugs 5(0.68)
Respiratory system drugs 4(0.54) Tiotropium bromide(4)
Miscellaneous drugs 10(1.35)

Alendronate sodium(7) , Silodosin(3)

CKD: chronic kidney disease; RIM: renally inappropriate medication.
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Table 3  Top 10 drugs with RIM frequency in hospitalized elderly patients with CKD and their inappropriate drug use (n=739)

RIM[n(%) ]

Drug variety

Reasons for inappropriate drug

Reference

Spironolactone 55(7.44)

15(2.03)
Levofloxacin 69(9.34)
Cefoperazone sodium and sulbactam sodium 52(7.04)
Meropenem 46(6.22)
Aspirin 45(6.09)
Biapenem 23(3.11)
Cefmetazole sodium 22(2.98)
Voriconazole 21(2.84)
Ceftazidime 21(2.84)
Metformin 8(1.08)

13(1.76)

Crcl<30ml/min, Avoid to use

eGFR 30-49ml/(min - 1.73m?) , DI
Crcl<50ml/min, DI

Crcl<30ml/min, DI

Crel<50ml/min, DI

Crcl<30ml/min, DI

Crcl<50ml/min, DI

Crel<50ml/min, DI

Crcl<50ml/min, Use is not recommended
Crel<50ml/min, DI

eGFR 30-59ml/(min - 1.73m?) , DI
eGFR<30ml/(min + 1.73 m?), Use is contraindicated

Beers criteria
Micromedex database
Instruction book
Instruction book
Instruction book
Instruction book
Instruction book
Instruction book
Instruction book
Instruction book
Instruction book

Instruction book

CKD: chronic kidney disease; RIM: renally inappropriate medication; Crcl; creatinine clearance; eGFR: estimated glomerular filtration rate; DI; dose

known to be inappropriate.

x4 (EFREE CKD £ RIM % E X logistic BT

Table 4 Multivariate logistic regression analysis of

RIM in hospitalized elderly patients with CKD

Variable OR 95%CI P value

Age(years)

65 <age<74 1. 000

75 <age<85 1.582 1.101-2.272  0.013

Age=85 3.026 1.532-5.978 <0.001
Number of drug variety

O<number<10 1. 000

10<number< 25 2.379 1.500-3.773 <0.001

Number>25 13. 086 6.991-24.496 <0.001
CKD stage

3a 1. 000

3b 2.183 1.348-3.536  0.002

4 4.287 2.485-7.395 <0.001

5 4.779 2.984-7.654 <0.001
CCI

2 points 1. 000

3—-4 points 1. 490 0.967-2.296  0.071

=5 points 2.455 1.523-3.957 <0.001

CKD: chronic kidney disease; RIM: renally inappropriate medication;
CCI; Charlson comorbidity index.
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