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Prevalence of CKD
1 In 3 adults é

with DM are at
risk for CKD

€

[ J
1 in 5 adults
with HTN are at @ 91%

risk for CKD

morethan 1in 7
adults have CKD

Kidney has no symptoms

[ J
@ Of those CKD don’ t know it.
until late stages.

[ 'Z: @ Centers for Disease Control and Prevention
lipg#a CoC 24/7, Saving Lives, Profecting People™ 4



Prevalence of CKD

Men
Women

Non-Hispanic Whites
Non- Hispanic Blacks
Non-Hispanic Asians

Hispanics
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The risk factors of CKD development and
progression

Non-modifiable -
CKD complications

Socioeconomic Anemia
Metabolic acidosis

Systemic/Metabolic diseases

DM, Hypertension, Connective
’ tissue disease, Autoimmune
q diseases, Systemic sepsis, Gout
CKD progression

Diet (salty, high protein)

Smoking, Obesity
Sleep, Exercise t \
NGthOtOXiC drug (eg. NSAID..) CKD progression: UMOD, REN Tubulointerstitial nephritis
Renally cleared drugs RAAS: AGT, RENBP Obstructive uropathy
Uremia related altered pharmacokinetics Fibrosis: TGFB1
Agents: Contrast Inflammation: TNF-a IL-4,6,10
Toxin: (endogenous/exogenous) Metabolism: GSTP1, GSTO1
Myoglobin/Hemoglobin \
kue_rbs: e.g. Aristolochic acid J
\ / Int J Mol Sci. 2021 Sep 18;22(18):10084.
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International Journal of Clinical Pharmacy
https://doi.org/10.1007 /51 1096-020-00982-w

RESEARCH ARTICLE )

Chaeck far
updates

Effectiveness of pharmacist intervention model for chronic kidney
disease patients; a prospective comparative study

Aisha Khokhar' - Yusra Habib Khan?™ - Taugeer Hussain Mallhi? - Humaira Majeed Khan' - Nasser Hadal Alotaibi? -
Abdulaziz Ibrahim Alzarea” - Nida Bokharee'

Received: 18 June 2019 / Accepted: 27 January 2020 . .
© Springer Nature Switzerland AG 2020 * multi-arm pre-post prospective study
« Conducted at Nephrology outpatient department
 CKD stage 2 to 4 (GFR between 15- 89 mi/min per 1.73 m2)
« 30-item knowledge assessment questionnaire.
« O-item modified Morisky medication adherence questionnaire.

Table 2 Comparison of
knowledge and medication
adherence score at baseline and

follow up Knowledge score Baseline  17.70+395 17.32+3.96 0.597  0.38 (- 1.048 to 1.815)
Follow up |[19.10+3.65 17.57+3.55 0.022 1.53 (0.229 to 2_.838)

Medication adherence score  Baseline 560142 525+152 0.197 0.35(=0.184 to (0.884)
Follow up 6.37+1.51 3.78+1.59 0.042 0.58 (0.020 to 1.146)

Variables Measures Intervention Control p values Mean differences (95%
confidence interval)

Int J Clin Pharm. 2020 Apr;42(2):625-634:"



Medication therapy management (MTM)

!

-
| -

JCPP Definition

Now also called “Medication Management Services” .
A spectrum of patient-centered, pharmacist-provided,
collaborative services that focus on medication
appropriateness, effectiveness, safety, and adherence
with the goal of improving health outcomes.

PHARMACY PRACTITIONERS

EHERRMSEES

J Am Pharm Assoc (2003). May-Jun 2008;48(3):341-53. 28



Why Medication therapy management?

« People visit pharmacies on avg 35 times per yr

« Pharmacists are the MED EXPERTS

« Every $1 spent on MTM = up to $4 saved on overall health care costs
« 29% of adults take 5 or more meds

« Pharmacist-provided MTM — improvements in A1C, BP, & LDL

 U.S. spends $3.5 billion on extra medical costs that result from ADEs

« 125,000 deaths per year due to nonadherence

Pharmacist’s Provided Medication Therapy Management: A Patient’s Ally Against Chronic Diseases



Medication therapy management (MTM)
service model

<+ MEDICATION THERAPY REVIEW < INTERVENTION AND/OR REFERRAL

--| Possible referral of patient
% *7 tophysician, another
R pharmacist or other

*? | nhealthcare professional =
PERSONAL
Create/Communicate MEDICATION
RECORD
(PMR)
Interventions directly with patients
o
Implement MEDICATION-
an plan Create/Communicate RELATED
ACTION PLAN
Interventions via (MAP)
@ collaboration @
KX
Physician and Complete/Communicate
other healthcare & Conduct DOCUME&NTATWH
professionals
- FOLLOW-UP

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

Pharmacy Practice Standards for Outpatient Nephrology ()

Check for

Settings el

Katie E. Cardone, Rebecca Maxson, Katherine H. Cho, Joseph M. Davis, Wasim S. EI Nekidly,
Sandra L. Kane-Gill, Anusha McNamara, Lori Wazny, Lana Wong, and Marisa Battistella

e

Assess the Information
and Formulate a

Medication Therapy Ll;!plée ment
Problem List € Lare
Plan
Follow-u
Essential Functions as defined gz\r/eellglgrt]he and P
by the Patient Care Process for Monitor

Delivering Comprehensive
Medication Management
Collect and Analyze
Information

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



Box 1. Pharmacists’ Provision of Comprehensive Medication Management in Outpatient Nephrology Settings

Essential Functions as defined by the Patient Care Process for Delivering Comprehensive Medication Management

Collect and Analyze Information

* Medication history including prescription, nonprescription, complementary/altemative agents, social drugs, and adherence

* Immunization status
* Kidney function evaluation

* Screen for social determinants of health
Subjective and objective data regarding

<

LR e E ¢

<

Hypertension

Diabetes

Lipid panel

Chronic kidney disease

Acute kidney injury
Drug-induced kidney disorders
Anemia

Electrolytes/acid base

CKD mineral and bone disorder

* (Glomerulonephritis

Assess the Information and Formulate a Medication Therapy Problem List
* A comprehensive medication review should be conducted and include these considerations:

Suitability of medications regarding documented need, adverse effects, polypharmacy, etc.
Medications to slow progression of CKD in patients without kidney failure
Dosage adjustment based on kidney function
Avoidance of nephrotoxins, when possible®®
Adherence barriers such as cost, access, cognitive function, and need for education
Pretransplant
» Assess for drug-drug interactions with immunosuppressants
* Identify medications that should be stopped or avoided once transplant occurs
¢ Determine need for adherence aids or community resources to support adherence
Immunizations needed, including all Advisory Committee on Immunization Practices-recommended vaccines, with special
attention to hepatitis B vaccination status for patients on dialysis
Hypertension management
Fluid balance and need for diuretics
Diabetes management
Lipid panel
Nature of kidney disease (eg, chronic kidney disease, acute kidney injury, acute kidney disease, and drug-induced kidney
disorders)
Presence and status of anemia
Status of electrolytes and acid-base
Development of CKD mineral and bone disorder

OO0 O O O

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




Develop the Care Plan

 All components assessed (listed under Assess Information and Formulate a Medication Therapy Problem List)

» Shared decision-making with patient/care partner and consultation with interprofessional team

» Keep in mind overall goal of care: transplant vs kidney replacement therapy versus palliative care

Implement the Care Plan

» Communicate plan and seek input from the interprofessional team, which may include nonnephrology providers

* Discuss the plan with the patient, including providing individualized education, with consideration of health literacy, regarding the
medication regimen, nonpharmacologic interventions, and resources to help overcome barriers to care

* Provide a patient-friendly copy of the updated medication list to the patient/caregiver

* Ensure patient has adequate prescriptions and refills and has timely access to their medications

* Document the encounter in the medical record

Follow-up and Monitor

* On a routine basis, collect follow-up information, update patient data, conduct assessments, and revise the care plan

Abbreviation: CKD, chronic kidney disease.

Kidney Med. 2022 Jun 26;4(8):100509. =2
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Case scenario

9/09/06%" EEEREEEZ, BiRfREHERE Hﬂﬁﬁﬁrﬁﬂ“ﬁﬂﬁa

SEEICEE, RitEEHYERER, RFEE, AEaE 2022/09/06 #xEnephrology
2022/09/20 Fhjsnephrology/pre-ESRD OPD Lab data: Cr: 1.12, BUN: 27.8,
Past History : Hypertension, Hyperlipidemia, CVD, gastric eGFR: 52.1, Uric Acid: 4.2

cancer (early stage, TPEVGH, 2021/12)

Gender: Female

Weight: 51.6 kg

Med History HRELFRZE | ={& B84 2022/09/14 3¢ Lab data:
« Nebilet (Nebivolol 5mg/tab) 1# QD HbA1C: 5.7%, LDL-C : 81,
« Norvasc (Amlodipine 5mg/tab) 1# QD T-Cholesterol : 152,
« Plavix (Clopidogrel 75mg/tab) 0.5# QD Triglyceride : 70, BUN : 23,
« Crestor (Rosuvastatin 10mg/tab) 1# QD Cr:1.22, eGFR:44.37, Uric
« RMERM: mAER. FEMEtn Acid : 4.2, UPCR: 0.57

2022/09/20%%&54&pyrldamole (Dipyridamole
25mg/tab) 1# BID

Drug allergy : NKA

Habit : smoke(-), alcohol(-),exercise(-)

Occupation : accountant
Home BP 130-150/90mmHg

WA BREZERE LTIz —REa XA

BABELERE SIS
RARESIERSE, BErEeARRILSAEE, BP & .

FJ145-150mmHg ZI'*E 172
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Impact of pharmacist intervention for blood pressure
control in patients with chronic Kidney disease: A
meta—analysis of randomized clinical trials

Masanori Nakanishi 7 2, Tomohiro Mizuno 2, Fumihiro Mizokami 3, Takenao Koseki ¢,
Kazuo Takahashi 4, Naotake Tsuboi ', Michael Katz ®, Jeannie K Lee 2, Shigeki Yamada 2

« 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).

Intervention Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight IV, Random, 95% Ci IV, Random, 95% CI
PMID 23463811 88 162 58 164 174% 217[1.39,3.39 -
PMID 23821088 135 188 104 182 178% 1.91[1.24, 294 e
PMID 25805647 172 401 76 224 21.2% 1.46 [1.04, 2.05) .-
PMID 25881226 185 441 177 429 238% 1.03[0.79,1.35) *
PMID 27825313 13 24 13 23 51% 0.91[0.29, 2.87) S —
PMID 29331037 7 227 23 108 1486% 1.90(1.11,3.24] oo
Total (95% CI) 1443 1130 100.0% 1.53 [1.15, 2.04) 3
Total events 670 451
Heterogeneity: Tau®= 0.07; Chi*= 1253, df=5 (P = 0.03), "= 60% 0 o1 051 3 '*0 1005

Test for overall effect Z= 2.94 (P = 0.003)

Favours [Control] Favours [Intervention)

FIGURE 2 Forest plot of pharmacist intervention studies in chronic kidney disease patients with hypertension.

J Clin Pharm Ther. 2021 Feb;46(1):114-120.
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(A) Intervention Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

PMID 23463811 88 162 58 164 486% 217 [1.39,3.39) -

PMID 23821088 135 188 104 182 51.4% 1.91[1.24, 2.94) -

Total (95% CI) 350 346 100.0% 2.03[1.49,2.77] 0

Total events 223 162

Heterogeneity. Tau®= 0.00; Chi*= 017, df=1 (P = 0.68), F= 0% =0 o1 0=1 1 1‘0 100:
Testfor overall effect: Z= 4.49 (P < 0.00001) Favours [Control] Favours [Intervention)

(B) Intervention  Control Odds Ratio Odds Ratio

Study or Subgroup  Events _ Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI

PMID 25805647 172 40 76 224 336% 1.46 [1.04, 2.05) _r_*

PMID 25881226 185 441 177 429 40.0% 1.03(0.79, 1.35)

PMID 27825313 13 24 13 23 6.0% 0.91[0.29, 2.87)

PMID 29331037 7 7 23 108 20.4% 1.90[1.11, 3.24) ——

Total (95% CI) 1093 784 100.0% 1.30 [0.97, 1.75) &

Total events 447 289

Heterogeneity. Tau®= 0.04; Chi*= 544, df= 3 (P = 0.14); F= 45% =0 01 0=1 1 1=0 100=

Testfor overall effect Z=1.73 (P=0.08)

Favours [Control] Favours [Intervention)

FIGURE 3 Forest plot of comparison between intervention using telemedicine systems or not. A, In studies with home-based BP

J Clin Pharm Ther. 2021 Feb;46(1):114-120.
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Chronic kidney disease
Uncontrolled Hypertension, >=140/90 mmHg

E: B B

Chronic Kidney Disease
Uncontrolled Hypertension, >=130/80 mmHg

! OR (35% Cl} : OR (95% CI)
! ]
Ever forget 10 take i Ever forget to take i
your medc:ations? ! e 133 1.12 - 1.58) your medications? —':'—l— 1.09 (0.92 - 1.30)
(¥es vs. M) : (Yes . No) :
Ever cansdass in laking i Ever careless in taking :
1
yaur medications? [ - 1.57 (1.10 - 2.25) your medications? H = 1.26 (0.84 - 1.88)
(Yes va. Mo) i (Yes vs. No) .
1 1
Miss taking medications when E Miss taking medications when i
fealing betier? | = 1.45 (1.05 - 2.00) feeling better? : = 1.30 (0.91 - 1.86)
(Yes vs. No) : (Yes ve. No) i
Miss taking med:asians : Miss taking medications ;
vihan fesling sick? - 138 0.95 - 2.00) when feeling sick? “ - 0.94 (0.64 - 1.38)
(Yes wa. Ma) : (Yes w. Mo) :
L]
i L]
i i
i [
: :
Adharence Scale Score ! Adherence Scale Score H
1 []
1 []
0 - batber acherenca L 1 (relarenca) 0 - better adherence n 1 (reference)
1 L]
i :
1 L]
1 L]
1 L]
1 j —— 126 (1.05-1.51) 1 —= 1.06 (0.78 - 1.45)
i :
i i
L] []
2+ - worsn adhamnce i - 1,49 (1,12 - 1,98) 2+ . worse adherence : = 1.20 (0.88 - 1.64)
r T T 1 ) ] |
0.75 1.00 1.50 2.00 0.75 1.00 2.00
Odds ratio 0Odds ratio

Am J Kidney Dis. 2010 Sep;56(3):447-57.
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Medication non-adherence in chronic kidney disease:
a mixed-methods review and synthesis using the theoretical domains
framework and the behavioural change wheel

Al Table3 Summary of adverse health outcomes associated with medication non-adherence among CKD patients without KRT

Wubshet H. Tesfaye' - Daniel Erku?

Kamal sud® - Jackson Thomas” - Kehinde Authors Study outcomes Main results PR/OR/HR (95% CI)*
CKD BP AEs Mortality HRQoL
3 progres-
Major findings
Cedillo-Couvert et al. [30] V' Low MA is associated with CKD progression  1.27 (1.05-1.54)%*
H E""I over time
= on-adnercnce prev- Low MA is not significantly associated with  1.14 (0.88—1.47)%*
EIEHEE—BE‘E :BSﬁ c. all-cause mortality
Hong et al. [36] v Mean systolic BP significantly increased with
3[!'!‘.43'!‘] lower levels of MA
Hsu et al. [37] v A significant number of patients with lower 1.35 (1.04-1.76)+ &=
MA encountered at least 1 adverse safety
events
Individuals with lower MA are more likely to 2,11 (1.08-2.69)%**
v E dEtE"T“ni nts ﬂf ad- have at least 1 drug-related problems
herence app&arﬂd Lee et al. [39] v Blood pressure goal achieved in 50% of p=0.01
adhered participants vs 14% of non-adherent
moast rE!EUE nt participants
Molnar et al. [50] v Higher all-cause mortality in non-adherent 1.12 (1.08—1.16)**
patients (PDC > 60-80% vs. PDC = 80%)
Increased all-cause mortality in patients with ~ 1.20 (1.12-1.30)%*
PDC <60%
= MNon-adherence asso- Non-adherent patients (based on MPR) 1.10 (1.05-1.15)%*
= - showed an increased risk for all-cause
ciated with mortality
Muntner et al. [42] 4 Intermediate adherence is significantly associ- 1.26 (1.05-1.51)
. ated with uncontrolled hypertension
]
. H Eh blﬂ'ﬂ'd prEHurE Worst adherence is significantly associated 1.49(1.12-1.49)
with uncontrolled hypertension
* Disease progression Schmitt et al. [44] v v Non-adherence is significantly associated with 1.23 (1.11-1.37)
high BP
* Ad'l"EﬁE‘ events & All-cause mortality |srl'11g}.1e.r I:} patients with  p=0.03
poor adherence (8.3% vs 6.9%)
. Tangkiatkumjai et al. [45] Non-adherence is significantly associated with 1.96 (1.02-3.76)
#* Ml:ll'tﬂllt'ﬁl' progression of CKD
Tesfaye et al. [46] v Non-adherence is significantly associated with —4.64 (—9.10 to —0.17) 63
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Medication non-adherence in chronic kidney disease:
a mixed-methods review and synthesis using the theoretical domains
framework and the behavioural change wheel

Wubshet H. Tesfaye' - Daniel Erku? - Alemayehu Mekonnen® - Yonas Getaye Tefera® - Ronald Castelino® -
Kamal Sud® - Jackson Thomas? - Kehinde Obamiro®
Hnﬂwledge — Beliefs About
inadeguate cunSEﬂuenCEE —
knowledge on CKD, polypharmacy &
comerbidities & occurrence of side
medications) effects
"M & Behavioural Reg-
emaor i 1 .
. v Mediation ulation—changes
Decision Pro- e (non)- e in established rou-
CEeSses — adherence tines like frequent
forgetfulness medication chang-
5
'I.inclal Role — Environmental
inadequate pa- Context & Re-

tient-healthcare
professional
communication

sources—high

medication cost,
poor accessibility to
rmedicines, services

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

original article

Applying COM-B to medication adherence

A suggested framework for research and interventions

Figure 1. Application of COM-B to adherence

Capability 4 Opportunity

Under-adherence ADHERENCE Over-adherence
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behavior change wheel in CKD

Table 6 Using the behaviour change wheel to plan future interventions to improve medication adherence in patients with CKD, not on KRT

TDF domain Determinants Source of behaviour, COM-B Intervention component Application of BCW to current review
findings
Knowledge Lack of knowledge of CKD, comorbidi-  Capability Education “From the healthcare professionals’
ties, and their prescribed medicines perspective, education for individuals

with diabetic kidney disease was the key
to medication adherence and disease
control™ [55]

Beliefs about consequences Lack of perceived self-efficacy in medi-  Capability Education Patients should be reassured with the value
cations or disease management of medications. “medication had value
because it kept them stable, off dialysis
and ensured the kidneys continued to
work In some capacity™ [54]
Encounter undesirable medication side Motivation Enablement Use of cope up mechanisms such as taking
effects blood pressure tablets at bedtime to avoid
teeling dizzy, not taking all their medica-
tions together to avoid feeling *very, very

queasy” [54]
Behavioural regulation Changes in daily routines, including Capability Environmental restructuring Establishing a routine, including mealtimes
changes in medications, doses, and and cues to remind the individual to take
frequency their medication [54, 55]
Environmental context and resources Higher medication cost Motivation Incentivisation Prescribing combination therapies (or

‘polypill"), cheap brands and more potent
medications [55]

Poor care coordination Capability Modelling Adopting collaborative care models [51,
55]
Social role Poor patient-physician communication Capability Environmental restructuring Develop trust and respect, mutual under-

standing, and balance between paternal-
1sm vs autonomy [32, 53, 55]

Conflicting treatment recommendation Opportunity Persuasion Prioritisation or reconciliation of treatment
advices [51]
Memory and decision Forgettulness Capability, motivation, opportunity Environmental restructuring Use of memory aids, such as tally charts,

diaries, and wall cale nda.rs| [54]

COM-B capability (psychological and physical capacity to engage in the activity concerned), opportunity (all the factors outside of the individual that makes behaviours possible or prompt it),
motivation (processes that energise and direct behaviour not just goals and conscious decision making), TDF theoretical domains framework

J Nephrol. 2021 Aug;34(4):1091-1125.
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Association between medication adherence and clinical outcomes
in patients with chronic kidney disease: a prospective cohort study

Mayuree Tangkiatkumjai' - Dawn-Marie Walker?® - Kearkiat I""rall:lit]]nnnrnsi]]::lnﬂ‘5 .
Helen Boardman Table 3

5 Comparison between

poor medication adherence and Mean (SD) p value
means for clinical outcomes Low adherence Moderate-to-high adherence
Clinical outcomes at baseline
eGFR (ml/min/1.73 mzfyear) =27 (11.1) 2.8 (10.3) 0.93
SBP (mmHg) 139 (14) 135 (15) 0.05
DBP (mmHg) 76 (10) 73 (10) 0.05
HbAlc (%) 3 (2.5) 7.2 (1.7) <0.01
LDL Cholesterol (mg/dl) 116 (48) 103 (40) 0.05
Clinical outcomes over 12 months
eGFR (ml/min/1.73 mzfyear) —4.4 (6.7) —0.9 (7.4) <0.01
SBP (mmHg) 138 (15) 134 (12) <0.05
DBP (mmHg) 5(9) 72 (8) <0.05
HbAlc (%) 4(1.6) 7.0 (1.6) 0.19
LDL Cholesterol (mg/dl) 115 (34) 106 (32) 0.08

The use of the @MMAS is protected by US copyright laws. Permission for use is required. A license
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of Community
Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los Angeles, CA

90095-1772

* 1 tests J Nephrol. 2021 Aug;34(4):1091-1125.
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REPORTS

KIReports.org

O High adherence

O Medium adherence

Self-reported Medication Adherence and ' Low adherence

CKD Progression

Table 2. Association of medication adherence status with chronic
kidney disease (CKD) progression and all-cause death (n = 3305)

Outcome Predictor Model 1 Model 2
CKD progression High adherence (reference) 1.00 1.00
Medium adherence 1.00 (0.83, 1.20) 1.08 (0.89, 1.31)
Low adherence 1.43 (1.20, 1.70) 1.27 (1.05, 1.54)
Death High adherence (reference) 1.00 1.00
Medium adherence 1.056 (0.83, 1.32) 0.98 (0.76,1.28)
Low adherence 1.34 (1.07,1.68) 1.14 (0.88, 1.47)

Data are adjusted hazard ratios with 95% confidence intervals in parentheses.

Model 1: clinical center and sociodemographic factors (age, gender, race/ethnicity,
education, health insurance, and marital status).

Model 2: Model 1 plus clinical factors (diabetes, hypertension, cardiovascular disease,
body mass index, estimated glomerular fitration rate, proteinuria), cardiovascular
medications (angiotensin-converting enzyme inhibitor/angiotensin receptor blocker, -
blocker, statin), number of types of medications per day, and Beck Depression
Inventory—Il score.

6.17

5.47

2 3.73

3.01

Per 100 person-years

CKD progression Death

Figure 2. Rates of chronic kidney disease (CKD) progression and all-
cause death, by level of medication adherence.

Kidney Int Rep. 2018 Feb 2;3(3):645-651. i
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Association of Rosuvastatin Use with Risk of J A S N |
Hematuria and Proteinuria

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

METHODS BACKGROUND: Despite reports of hematuria and proteinuria with rosuvastatin use at
the time of its approval by the FDA, few post-marketing studies exist to assess real-world
risk. Current labeling suggests dose reduction (maximum daily dose of 10 mg) for patients
with CKD stage G4+ (eGFR <30 ml/min/1.73 m?).

Target trial emulation with inverse-
probability of treatment weighting (IPTW)
using data from OptumLabs Data

Warehouse RESULTS
& Outcome HR (95% CI) » Higher risk of hematuria and proteinuria
162,101 VS. 795,799 T ot el 1 with higher rosuvastatin dose
rosuvastatin atorvastatin ] fpsinalna ) « 44% of patients prescribed rosuvastatin
NEWIREES REWUSELS 7 Proteinuria 1.17 (1.10-1.25) with CKD G4+ received a higher dose of
Safety Benefit _ ' rosuvastatin than the FDA
= Kidney failure  1.15 (1.02-1.30) recommendation:
+ Hematuria ' » 30% received 20 mg
- Proteinuria ( )+ ASCVD 6 i 1020.951.00) > 14% received 40 mg
« Kidney failure

Conclusion: Rosuvastatin was associated with slightly increased risk of hematuria, proteinuria, and kidney
failure compared to atorvastatin, while the cardiovascular benefits were similar. Our findings suggest the

need for greater care in prescribing and monitoring of rosuvastatin, particularly in patients who are receiving "
high doses or with CKD G4+. doi: 10.1681/ASN.2022020135
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Case scenario
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B Potential antecedents of CKD

[ Stages of CKD
[ Consequences of CKD

Increased
risk

Normal

Screening CKD risk
for CKD reduction;
risk factors screening for

CKD

Diagnosis and
treatment;
treat comorbid
conditions;
slow progression

Estimate Replacement
progression; by dialysis and
treat complications; transplantation
prepare for
replacement

Fiure 1: Conceptual model for chronic kidney disease

Lancet. 2012 Jan 14;379(9811):165-80.
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Thank you for listening.
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