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Analysis of the Global Burden of Disease study | R) Gheck for pdites |
highlights the global, regional, and national .. . .. . ..
trends of chronic kidney disease OPEN
epidemiology from 1990 to 2016
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Figure 2| Chronic kidney disease (CKD) prevalence rate across age groups at the global level and by Sociodemographic Index (SDI)
quintiles. Rate is per 100,000 population.

Kidney International (2018) 94, 567-581



Clinical Age-related structural changes
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Age-related functional changes

* Decreased filtration, but with important
interindividual variability.

* Decreased vascular autoregulation

+ Defective Na+ retention under conditions of
plasma volume contraction.

* Decline in the ability to adjust acid-base
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Similarities and difference between aging kidney and
CKD In regards to selected kidney function parameters

GFR Urea FE* Urea Ca, Mg, P FE K FE* Erythropoietin
Aging kidney <60 ml/m T = = N/ =
CKD <60 ml/m ™ ™ ™ ™ N2

FE, fractional excretion.

*Reduced GFR may prevent full compensation by CKD-related increased urea and K FE

Aucella et al, J Nephrol submitted
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RESEARCH ARTICLE
Assessing Nephrological Competence among
Geriatricians: A Proof of Concept Internet

Survey

PLOS ONE | DOI:10.1371/journal.pone.0141388 MNovember 3, 2015

Table 1. The Nephrological Questionnaire for Geriatricians.

10

12

Do you systematically assess GFR?
Yes, 71.5%

Inthe event of a confirmatory answer fo guestion 1: through

Creatinine clearance: 8% MDRD: 45.5% C-G: 65%

Do you routinely check the following parameters?

Urine[Ma]: 25% Urine[M]: 19% Urine[P]: 16%
Do you routinely perform 24 hour urine collection?

Yes, 69%

At which CKD stage do you refer your patient to the nephrologist?

CKD 2: 5.4% CKD 3a: 16.2% CKD 3b: 34.7%
Do you think that EPO supplementation is useful fo your patients?

Yes, 90.3%

Do you usually prescribe D vitamin to your patients?

Yes, 90.3%

In the event of a confirmatory answer to question 7, which D vitamin do you prescribe?
Cholecalciferol: 61.4% 25(0H)D3 cakcidiol: 24.1% Calcitriol: 23.1%

Do you usually check the albumin to creatinine ratio on spot urine sample?
Yes, 12%

Do you usually order renal ultrasound scan?

Yes, 74.4%

Do you use a standardized protocol to prevent the contrast induced nephropathy?
1%

How do you rate your adherence to nephrological guidelines (from 1 to 5)7

1) 3.1% 2) 12% 3) 67.4%

S-0H VitD: 30%

CKD 4: 32.9% CKD 5: 10.8%

Other: 1.4%

4) 26.4% 5) 1.2%




Kidney functions Relevance in clinical practice

Filtration function mm) Heart failure, diabetes, hypertension, chronic obstructive pulmonary disease
Vascular autoregulation =) | ong lasting hypertension, renal atherosclerosis, autonomic neuropathy

Water and electrolyte balance =) \Vater and Na+ retention in chronic respiratory failure, heart failure and liver failure
Acid-base balance mm) Reduced response of the kidney to changes in blood pH (e.g. respiratory failure)
la-hydroxilation of vitamin D mmp | CKD, decreases for declining GFR (mineral bone disorder; supplementation)
Insulinase activity mm) |n CKD, decreases for declining GFR. Clinical relevance to be defined.

Renalase activity mm) |ncreased sympathetic tone in CKD. Clinical relevance to be defined.

Synthesis of erythropoietin mm) Decreases for declining GFR. Faster decline in diabetic CKD.

Clearance of water soluble drugs mm) High risk of adverse events in CKD patients with multimorbidity taking several drugs
Renin-angiotensin system mm) Upregulated in many CKD, but frequently depressed in diabetic CKD

Aucella et al, J Nephrol submitted



Staging — KDIGO 2012 guidelines

Prognosis of CKD by GFR and albuminuria category

Prognosis of CKD by GFR
and Albuminuria Categories:

KDIGO 2012
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Low serum creatinine in older patients
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Agreement between Chronic Kidney Disease Epidemiological
Collaboration and Berlin Initiative Study equations for
estimating glomerular filtration rate in older people: The
Invecchiare in Chianti (Aging in Chianti Region) study

Andrea Corsonello,'T Claudio Pedone,? Stefania Bandinelli,? Luigi Ferrucci* and Raffaele Antonelli Incalzi®®
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Table 1. Baseline demographic and clinical findings of 205 patients who un-

derwent percutaneous ultrasound-guided renal biopsy.

Baseline characteristic Value

Age (years) 58.0 (44.0-70.0)
Male/female 125/80
Hospital stay (days) 7.0(1.0-21.0)

Systolic blood pressure (mmHg)

130.0 (120.0 — 140.0)

Diastolic blood pressure (mmHg)

80.0 (70.0 —80.0)

Hemoglobin (g/L)

116.0 (99.0 — 132.0)

Platelet number (x 10*/mm?)

243.5 (189.8 — 303.0)

Partial thromboplastin (s)

29.0 (27.0 — 31.0)

Prothrombin time (INR) 1.0(1.0-1.1)
Serum creatinine (mg/dL) 21(1.1-3.8)
Urea (< 71 mg/dL) 69.0 (42.0 — 107.5)
Albumin (g/dL, normal range 3.5 — 5.0 g/dL)) 26(21-3.2)

C3 (mg/dL, normal range 90 — 180 mg/dL))

115.0 (96.0 — 134.0)

C4 (mg/dL, normal range 10 — 40 mg/dL))

30.4 (22.0 - 36.8)

Paositive antinuclear antibodies 41/205
Anti-dsDNA antibodies 12/205
Paositive MPO antibodies 17/205
Paositive PR3 antibodies 18/205
CrP (< 0.5 mg/dL) 06(02-1.8)
Proteinuria (spot urine, < 0.25 g/g creatinine) 2.2(0.8-54)
Hematuria (> 10 erythrocytes/ visual field) 165/205
Active urinary sediment 83/205
Nephrotic syndrome 54/205
aHT 135/205
DM 48/205

Length and diameter of right kidney (cm)

11.3 (10.5 - 12.0)

Length and diameter of left kidney (cm)

11.2 (10.3 - 12.0)

The biopsy dilemma

@ IgAnephropathy, 18%

@ Vasculitis, 14%

@ Diabetic GS, 7%

@ FSGS secondary to HTN/aging, 7%

@ Mebranous nephropathy, 7%

@ Acute interstitial nephritis, 6%

@ Primary FSGS, 6%

@ Lupus nephritis, 5%

@ Thin basement membrane nephropathy, 5%

@ Amyloidosis, 4%

@ Hypertensive nephropathy, 4%

@ Minimal change GN, 3%

® TMAby aHT, 3%

@ Acute tubular necrosis, 2%
Hereditary nephropathy, 2%

@ Myeloma cast nephropathy, 2%

@ Acute postinfectious GN, 1%

@ Chronical Interstitial nephritis, 1%

@ MPGN, 1%

© TMA, 05%

W Biopsy result, not modified
treatment (green caption)

W Biopsy result, modified
treatment (red caption)

Figure 2. A: Frequency of histological findings in 205 patients who underwent percutaneous ultrasound-
guided renal biopsy; (B) frequency of biopsy results that led to a treatment modification or did not lead to
treatment modification.

Clinical Nephrology, Vol. 84 — No. 6/2015 (311-322)

INR = international normalized ratio; C3 = complement factor 3; C4 = comple-
ment factor 4; MPO = myeloperoxidase; PR3 = proteinase 3; CrP = c-reactive
protein; aHT = arterial hypertension; DM = diabetes mellitus.



Clinical Nephrology, Vol. 82 — No. 4/2014 (225-230)

Renal biopsy in patients over 75: 131 cases

Cristiana Rollino, Michela Ferro, Giulietta Beltrame, Giacomo Quattrocchio,
Carlo Massara, Francesco Quarello, and Dario Roccatello

Nephrology, S.G. Bosco Hospital, Turin, Italy
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Figure 1. Main histological diagnosis.

IgAGN = IgA glomerulonephritis; MGN = membra-
nous glomerulonephritis; ESK = end-stage kidney;
MCD = minimal change disease; ATN = acute tu-
bular necrosis; NAS = nephroangiosclerosis; Dia-
betic G = diabetic glomerulosclerosis; AGN = acute
post-infectious glomerulonephritis; FSGS = focal
segmental glomerulosclerosis.

The complete list of diagnoses is: MGN in 27 pa-
tients (20.6%), crescentic GN in 17 (12.9%; ANCA-
associated in 11 cases, cANCA in 2 and pANCA in
9, including anti-glomerular basement membrane
in 2), IgAGN in 14 (10.6%; in 1 with cholesterol em-
bolism), FSGS in 12 (9.1%; in 1 with cholesterol
embolism), AGN in 6 (4.5%), amyloidosis in 12
(9.1%; 7 AL, 5 AA), diabetic G. in 7 (5.3%), NAS
in 5 (3.8%), ATN in 5 (3.8%), thrombotic micro-
angiopathy (TMA) in 3 (2.2%), MCD in 3 (2.2%),
membrano-proliferative GN (MPGN) in 4 (3%) (in 2
cases secondary to cryoglobulinemia), light chain
disease (LCD) in 3 (2.2%), non-specific changes
in 2 (1.5%), cholesterol embolism (CE) in 1 (0.7%),
cast nephropathy in 2 (1.5%), ESK in 2 (1.5%),
acute interstitial nephropathy in 1 (0.7%), sarcoid-
osisin 1(0.7%), IgMGN in 2 (1.5%), mesangial GN
in 1 (0.7%), and immunotactoid GN in 1 (0.7%).



Consider urea and fractional
excretion of urea, Ca, Mg, P, K

v

Ageing kidney

A\ 4

besides eGFR and ACR
(see Table 1)

Yearly monitoring

v

No clear etiology

for CKD

|

Staging

Stage 4-5:

Referral to nephrologist

Shared decision about dialysis vs

conservative treatment
Advance care planning

True CKD

Screening for
underlying nephropathy:

24h proteinuria, —l

urinanalysis, Suspected etiology
kidney ultrasound
laney u u for CKD

!

Staging
Monitoring

|

Abnomal urinalysis or progressive
nephropathy
Worsening proteinuria
eGFR reduction>5ml/year

'

> Referral to nephrologist

\j

Rescreening for any
primary/secondary causes

» Renal biopsy

— Diagnosis

l

Specific therapies

Aucella et al, J Nephrol submitted
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Clinical and laboratory findings suggesting CKD

e Fatigue, dyspnea, tachypnea

e Water retention Confounded by and
e Anorexia, nausea shared with coexsistent
e Sleep disorders chronic diseases

e Difficult to control hypertension

e Osteoporosis

e Arterial calcifications

e ADRs to normally dosed kidney cleared drugs
e Unexplained peripheral neuropathy

e ltching

e Gastrointestinal bleeding

e Weight loss

e In diabetic patient: reduced cumulative amount of insulin

Aucella et al, J Nephrol submitted

Laboratory clues

Anemia

Hypo- or hypercalcemia

Hyperkalemia or hypokalemia (tubular dysfunction)
Metabolic acidosis

Hypocapnia (hyperventilation compensating for metabolic
acidosis)

Hyposthenuria (low urine osmolarity: nephrogenic diabetes?)
Oliguria or Polyuria

Proteinuria or hematuria

Hyperchloremia: renal metabolic acidosis?
Hyperphosphatemia

Hyperuricemia

Increased ESR and/or CRP

Increased D-dimer



Table 1. Chronic Conditions Categorized as Concor-
dant or Discordant/Unrelated Based on Nephrologist
Agreement and Chronic Kidney Discase (CKD) Clinical

Practice Guidelines

Concordant Discordant/Unrelated
Hypertension® Heart failure®
Diabetes® Arthritis®
Atrial fibrillation® Osteoporosis®
Anemia® Hypothyroid®

Gouf®

Benign prostatic hypertrophy?®
Peripheral arterial disease®
Hyperlipidemia®

Coronary heart disease®
Cerebrovascular disease®

Epilepsy®

Parkinson's disease *

Cancer”
Prostate cancer®
Dementia®
Depression®
GERD/Peptic ulcer®
COPD/Asthma®

Me i eement.
"Nephrologist agreement

'CKD guidelines discuss management of condition in context of CKD.
“CKD guidelines do not discuss management of condition in the context

of CKD.

Concordant: having overlap in treatment goals

Discordant: having opposing treatment recommendations

Unrelated: having no overlap, but contributing to complexity via different resource

requirements

300 A
450
400 4 B o discordant/unrelated
350
300 A
250
200
150 -
100 -

. Discordant/unrelated presemt

Rate per 1,000 person years

3 4 5 =0

3]

Number of chronic conditions

a0 . Mo discordant/unrelated

. Discordant/unrelated present

Rate per 1,000 person vears

1 2 3 4 5 =6

Numher of chronic conditions

Figure 1. Crude rates (per 1,000 person years) among U.S.
veterans with incident CKD between January 1, 2005 and
December 31, 2008 for (A) hospitalizations and (B) emer-
gency department visits by number of chronic conditions
stratified by the presence of discordant/unrelated condition.

J Am Genatr Soc 65:704-711, 2017.



OLDER CKD PATIENTS

* Functional impairment * Worsening health status
— Physical * Reduced quality of life
E — Cognitive  Adverse outcomes
5 — Mood — Death
: « Malnutrition ) — ESRD and dialysis dilemma
= — Adverse drug reaction
8 * Sarcopenia * Increased use of healthcare
* Multimorbidity resources
* Polypharmacy .

Corsonello et al, Exp Rev Clin Pharmacol 2016
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Use of Renally Inappropriate Medications in Older Veterans: A
National Study

Flora Chang, BA,*™ Ann M. O’Hare, MD,*" Yinghui Miao, MPH,™ and Michael A. Steinman, MD™

JAGS  63:2290-2297, 2015 .
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100
]

Percentage of patients

@ At least one contraindicated drug
At least one excessively high dose drug

Pharmacology

ORIGINAL ARTICLE

Evaluation of the adequacy of drug
prescriptions in patients with chronic kidney
disease: results from the CKD-REIN cohort

WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT

¢ Pharmacokinetics and pharmacodynamics are greatly altered by GFR decline.

¢ The dosage of many drugs may need to be reduced in patients with poor kidney function, in order to avoid drug accumu-
lation and toxicity.

WHAT THIS STUDY ADDS

¢ This study is the first to focus on drug prescriptions and their adjustment to the kidney function in a large and
representative cohort of CKD patients monitored by nephrologist.

e We reported a high proportion of study participants (52%) receiving one or more inappropriate prescriptions (a contra-
indicated or inappropriately high dose drug).

@ British Journal of Clinical Br ) Clin Pharmacol (2018) s» se—se

¢ Atleast one inappropriate drug e The choice of CKD equation led to marked differences in the proportion of inappropriate prescriptions and this choice
could have an impact on patient safety.

ALL
(m=3011)

STAGES 2 AND 3A STAGE 3B STAGES 4 AND 5
(n=516) (n=1126) (n1=1359)
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Ne In Retrospective study of CKD reporting and
reql  Mmedication prescribing/dosing in older patients

SOCIETA ITALIANA
DI GERONTOLOGIA

FA Perosge . discharged from geriatric and nephrology unit in Italy
Obiettivi primari
N * Prevalenza di omessa diagnosi di MRC nelle UO di
ol Geriatria
A, A * Prevalenza di inappropriata prescrizione/dosaggio di
A ® N farmaci ad eliminazione renale al momento della
® 4 A dimissione in UO di Nefrologia e Geriatria
2 * Prevalenza di omessa prescrizione di farmaci
o Nefrologia a R potenzialmente appropriati al momento della
N=2000 paz. 4 dimissione in UO di Nefrologia e Geriatria
o Obiettivi secondari
8 ﬁiﬁggﬁ“paz, ., « Confronto fra diverse equazioni per la stima della
e eGFR nellindividuazione di inappropriata
oA prescrizione/dosaggio di farmaci ad eliminazione
renale
-/ Studio dei correlati di incremento dei livelli di
® . creatinina (riduzione eGFR) tra ingresso in ospedale e
dimissione
/e « Studio dellimpatto che I'incremento dei livelli di

creatinina (riduzione eGFR) tra ingresso in ospedale e
dimissione determina sull’appropriatezza prescrittiva.




Project
Coordinator

Screening for CKD among Older People across Europe

Ul\LJJszI:'ESIg]¢ET SCOPE mission
Erasmus MC Evaluating a 2-year screening program for CKD in
the older patients to comprehend to which
extent available screening methods may identify
older people at risk of worsening kidney function

I|||| Bellvitge The SCOPE cohort
S0 n=2,450in7 Countries

Servicio Madnleno de Salud

&M SERMAS

Primary End-points
- Rate of eGFR decline
- Incidence of ESRD

Secondary End-points
? BenGurion University Effects qf CKD screeni .ng Progra ms on
¢ of theNegev conventional and geriatric outcomes




Corsonello et al BMC Nephrology (2018) 19:260

https//doiorg/10.1186/51 28820 18-1030-2 BMC Nephrology

STUDY PROTOCOL Open Access

Design and methodology of the screening @
for CKD among older patients across

Europe (SCOPE) study: a multicenter cohort
observational study

Andrea Corsonello’, Lisanne Tapz, Regina Roller-Wirnsbergerz'@ Gerhard Wirr\sberger3, Carmine Zoccali*
Tomasz Kostka”, Agnieszka Guligowska% Francesco Mattace-Raso”, Pedro Gil®, Lara Guardado Fuentes®,

Itshak Meltzer’, llan Yehoshua®, Francesc Formiga—Perez’J, Rafael Moreno-Gonzélez®, Christian Weingar'[“’,

Ellen Freibergerm, Johan ﬁrnlt’w”'”‘”, Axel C Carlssor\”'”, Silvia Bustacchini', Fabrizia Lattanzio' on behalf of
SCOPE investigators

Baseline assessments

Current screening methods

Alternative screening methods — concealed until data analysis
Innovative screening methods — concealed until data analysis

Study protocol

Study set-up End-points
Ethical clearance assessment
Accuracy
Recruitment ﬁ Cost-effectiveness

period
Follow-up period ﬁ

Comparative analysis of
screening programmes

Months

1 I 16 29 53 58

Fig. 1 Study design of the SCOPE project
A

Table 2 Comprehensive Geriatric Assessment domains tested
during the SCOPE project

+ Basic (ADL) and Instrumental Activities of Daily Living (IADL)/self-
reported disability [39, 40]

+ Mini Mental State Examination (MMSE)/cognitive status [41]

- 15-items Geriatric Depression Scale (GDS)/mood [42]

« Cumulative lliness Rating Scale (CIRS)/overall comarbidity [43]
« History of falls and incident falls

« Vision and hearing impaiment will be coded on a scale from 0
(adequate) to 4 (no vision/hearing present) [44].

« Lower urinary tract symptoms (LUTS): The presence of LUTS will be
ascertained by asking the patient to rate on a S-point (0-4) Likert
scale how big a problem, if any, has each of the following items been
during the last 4 weeks: 1. Dripping or leaking urine, 2. Pain or burn-
ing in urination, 3. Bleeding with urination, 4. Weak urine stream or
incomplete emptying, 5. Waking up to urinate, 6. Need to urinate fre-
gquently during the day [45].

- Mutritional status: anthropometric parameters (calf circumference, arm
circumnference, Body mass index (kg/m2), waist-hip ratio, waist-to-
height ratio), Mini Nutritional Assessment (MNA) [46] and 24-h dietary
recall® [47].

- Short Physical Performance Battery (SPPE) [48].

- Grip strength [49] measured by using JAMAR hydraulic
dynamorneter,

- Bioelectrical impedance analysis (BIA)® [50] Muscle mass will be
calculated using the Janssen et al. equation [51], using the
instrurment Akern BIATOT.

- Health related quality of life will be rated by the Euro-Qol 5D.
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Table 3 Biomarkers research in the SCOPE project

Current screening

methods?

Alternative screening

methods®

Innovative screening
methods®

Baseline assessments

Current screening methods

Alternative screening methods — concealed until data analysis
Innovative screening methods — concealed until data analysis

Study protocol
Study set-up End-points
Ethical clearance assessment
Accuracy
Recruitment Cost-effectiveness
period
Follow-up period ﬁ
Comparative analysis of
screening programmes
1 116 29 53 Months 5

Fig. 1 Study design of the SCOPE project

Serum creatinine

Creatinine-based

elsFR

Urinary albumin

Albumin-to-
creatinine ratio

Serum cystatin C

Serum [trace
protein

Serum [2-
microglobulin

Serum fibroblast growth
factor 23

Serum and urinary soluble
TNF receptor 1

Seerum and urinary soluble
TNF receptor 2

Serum and urinary
osteopontin

Serum penthraxin 3

Serum and urinary
endostatin

Serum and urinary TIM-1
(KIM-1)

Serum TRAIL R2

Serum and urinary
endostatin

“current screening measures will be assessed at local laboratories and are
immediately available after enrollment and follow-up visits;

“alternative and innovative screening measures will be centrally assessed and
will be concealed until data analysis



