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The risk factors of CKD development and 
progression

Int J Mol Sci. 2021 Sep 18;22(18):10084.
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⁸Ṏ ѭ Ớ ꞋICD-10-CM/PCS N049( ꞋꞌӦ )ỡN18.3

N18.4 N18.5(Ớ )ѲꞋҙεӗ꞊Ꞌ Ɫ ♆Ѳ ẘ ֪Ѳ

stage 3 B 4 ỡ 5 Ῑ Ѳ Ớ ꞊Ꞌ (Chronic Kidney 
Disease,CKD ) ỡ יִ ѲꞋҙҧі CKD Ꞌҙ

ᵻ (Acute Kidney Injury AKI) ở
꞊Ꞌ(Acute Kidney Disease AKD) ҧі AKDꞋҙ

῞ Ѳᾁ’Ꞌҙε ⱳ Ӊ ε ⅛ ֦ ῐ ԛ⁸

Ṏ εѭ⁸ ICD 10CM/PCS ּג Ѳ (ICD 

10 CM/PCS ׀є N17) њ e GFR<45 ml/min/1.73 m2
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ᾁ’ њ ᴿі֮ ҬѲ σ

(1) ▓

(2)ⱴ ᵜ ᶼ (ᵌ)ױ

(3)ԎῑCKDᶸѲ҆ ҧѕԉꞋ

(4) ῙӓⱴNSAIDs (Non -Steroidal Anti - Inflammatory Drugs)

(5)ԍңᴜᵻ Ҟ

҅▓ Ḳσ
(1)— Ꞌҙⱴ Ẻε ԃᾐᴿ ӁεὝӖ ᶇ ▓ ѕַײẤ

(2)ⱶꞋҙⱴ ᴿẘ Ẻε ₇ ⱴ ἷ ε ᾐⱴ

(3) ⱴײַ֫ ἷ εὝӖꞋҙỡ▓ ᶇ ▓ ѕַײỌ εԍ ḲᴴפἭ

꞊Ꞌ Ỡ▓ Ѳἷ ᴢẤ ⱴ רּ ᴢ ◓ӓⱴἷ

Ԅ€ӯẛӟ ῝Ῑ Ꞌ׀ῙαPre-ESRDβѲꞋҙ▓ ᾉ
Ҋ ▓ ἷẫσαҊβ Ớ Ꞌ ҅▓ σ
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Ԅ€ӯẛӟ ῝Ῑ Ꞌ׀ῙαPre-ESRDβѲꞋҙ▓ ᾉ
ԇ ▓ ἷ σαᵹ) ҅▓ ҞԃѲꞋҙσ

ἷ ◓ NSAIDs ӓⱴ ṇ₦♆
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Ӂᾚᾁ’ѲꞋҙ εӗ▓ εḡở ṇ ҅▓
ᾛ ⱷ ε ҅▓ Ӂ ε1 ⁸200 ▓ ε
₤ҙ ⱷ 1⁸

ᾐᴿ ΐ α 6-1-2β

ⱴ ᴿẘ ΐ α 6-1-1 6-2β

҅ἷ α 6-1-3 6-3β
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ⱴ ᴿẘ ΐ α 6-1-1 6-2β

―ᶩ ᾭ

1. Ấ ҧꞋҙ῞⁸ᵺ ׀ ῐӓⱴ ᵜѲӗ

Ӂ

2. Ӂ ס : ӗẤ ⱳ ♆Ӂ

Å ΊḄ₈ : Ί ⱳ

Åῑ Ḅ₈ : ₤ ⱳ 1 3 ᶽỡ ײַ 50%~1

Å ẁḄ₈ : ₤ ⱳ 4 6 ᶽỡ ײַ 99%~51

Å ᾴḄ₈ : ₤ ⱳ 7 ᶽỡ₤ᶽ / ⱳ

3. ῞ 12 ᴥᵆ ε ᴥ
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ᾐᴿ ΐ α 6-1-2β
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25Int J Clin Pharm. 2020 Apr;42(2):625-634.

Å multi-arm pre-post prospective study

Å Conducted at Nephrology outpatient department

ÅCKD stage 2 to 4 (GFR between 15- 89 ml/min per 1.73 m2)

Å 30-item knowledge assessment questionnaire.

Å 9-item modified Morisky medication adherence questionnaire.
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Medication therapy management (MTM)

J Am Pharm Assoc(2003).May-Jun 2008;48(3):341-53.

Now also called ɎPhglfdwlrq Pdqdjhphqw Vhuylfhvɏ1
D vshfwuxp ri sdwlhqwɅfhqwhuhg/skdupdflvwɅsurylghg/ 
collaborative services that focus on medication 
appropriateness, effectiveness , safety, and adherence 
with the goal of improving health outcomes.

JCPP Definition

ᵀḌ
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Why Medication therapy management?

ɗ Shrsoh ylvlw pharmacies on avg 35 times per yr

ɗ Pharmacists are the MED EXPERTS

ɗ Hyhu| $1 spent on MTM = up to $4 saved on overall health care costs

ɗ 29% of adults take 5 or more meds

ɗ Skdupdflvwɉsurylghg PWP ʐ improvements in A1C , BP, & LDL

ɗ X1V1 vshqgv $3.5 billion on extra medical costs that result from ADEs

ɗ 125,000 deaths per year due to nonadherence

Pharmacistôs Provided Medication TherapyManagement: A Patientôs Ally Against Chronic Diseases



Medication therapy management (MTM) 

service model

J Am Pharm Assoc(2003).May-Jun 2008;48(3):341-53.

19
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Essential Functions as defined 
by the Patient Care Process for 
Delivering Comprehensive 
Medication Management
Collect and Analyze 
Information

Assess the Information 
and Formulate a 
Medication Therapy 
Problem List

Develop the 

Care Plan

Implement 
the Care 
Plan

Follow -up 
and 
Monitor01

Kidney Med. 2022 Jun 26;4(8):100509.

02

033

04

05



30Kidney Med. 2022 Jun 26;4(8):100509.



31Kidney Med. 2022 Jun 26;4(8):100509.
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Pre-ESRD
Ἰɏḡởɏ Ṏ ⱳᵂổ ε Ꞌҙ ᵃε

ᴰ ΊἸɏ ֦ɏ ᾴ ᵂổ ⁴ẩ(ᵂổ ѕַײ

Ḳ ᴴҧӡᾂ)ε ᾥ ֦ ←Ήᾂ(ᴎ ở ᵂ

ổ )

ῑΉ ḲᴴҧἸɏḡở ᵂổ ɏỡᾴɏ

ԛἸ ⁸ḡởɏ ԛΉᾚ ᵂổײַ (ӆ ở

ᵂổ ←ӡᾂ)
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҅▓ ΐ ֪ῷ 2022/7/1 -2022/8/31 ԉ41ҙ⁸
׀אָ ᵔѕ ⁸VPN ⱷ
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ᾁ’ ҙ⁸

זּ ᵝ 1̍0 21

ῶӔּזNSAIDs 10

ԏCKDᶹ2 Ҩі(ᵍ)Ԋֿפ 32

ԎḜ 1( ᾨ Ӕּז)

ӓⱴẼ ה ᵜ ( NSAIDsᶸ) ҙ⁸

ẽ 0

Co-trimoxazole 0

ἰֿפ⅜ 1 (acyclovir 1#BID x2 ᶾ)

CNI 0

Lithium 0

ԎḜ ⅜ớ ᵝ 1

ẽ ו ⱶ

҅▓ ΐ ֪ῷ
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Ӂ אָ ҙ⁸

זּ 6-1-1 ᵀẙ Ὸ χ
Қפֿ ӂ/ּז ᵀẙ/ּז

ӔּזOTC/ӠӰ ᵝ: 12

Ӕּזѧ : 3

זּ ᵀẙјӓ(ARMS>12֫): 24

6-1-2 ᾯᵀớῸ χ
ᵝ ֬ớ/ấ

ῼӔּזNSAIDs: 8

ώּ֧ז ấ : 1

ấ ιὙ זּ ᴦ : 39

јὶᴩּז ấ : 1

҅▓ ΐ ֪ῷ



Pre-ESRD

҅▓ ֪Ҕ

55



56

’

Age: 64

Gender: Female

Height: 155 cm

Weight: 51.6 kg

VPast history χHypertension , Hyperlipidemia, CVD
gastric cancer, early stage, TPEVGH, 2021/12

VDrug allergy : NKA   
VHabit: smoke( -), alcohol( -),exercise(-)

2022/09/06 Ὰӿnephrology

nephrology: Cr: 1.12, BUN: 27.8, eGFR: 52.1, UA: 4.2

זּ χ
Nebilet (Nebivolol 5mg/tab) 1# QD

Norvasc (Amlodipine 5mg/tab) 1# QD

Plavix (Clopidogrel 75mg/tab) 0.5# QD

Crestor (Rosuvastatin 10mg/tab) 1# QD

2022/09/20 Ὰӿnephrology

2022/09/14 Lab dataχHbA1Cχ5.7%, LDL-Cχ81, T-

Cholesterol:152, Triglyceride:70, BUN:23, Creatinine:1.22, 

eGFR:44.37, Uric Acid:4.2, UPCR(UR): 0.57 

Home BP 130-150/90mmHg

Dipyridamole (Dipyridamole 25mg/tab) 1# BID



57J Clin Pharm Ther. 2021 Feb;46(1):114-120.

Å Six RCTs were identified and included in the meta-analysis with a total of 2573 patients 

(mean age 66.0 years and 63.9% male).
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J Clin Pharm Ther. 2021 Feb;46(1):114-120.
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Ꞌҙΐ їӒַײ ẏᵻ

J Nephrol. 2021 Aug;34(4):1091-1125. 
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Ꞌҙΐ їӒַײ ẏᵻ

J Nephrol. 2021 Aug;34(4):1091-1125. 
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behavior change wheel in CKD
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behavior change wheel in CKD
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J Nephrol. 2021 Aug;34(4):1091-1125. 
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