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Pilar, 58 anos. Traslado de otra comunidad
autonoma.

- Antecedentes personales: Sobrepeso.
HTA. Esteatosis hepatica.
- Aporta ecografia por estudio de
esteatosis: rinones disminuidos de tamano.
- Solicitamos analitica sanguinea: FGe 58
mML/min/1.73m2. No disponemos de CAC.

.. &y ahora qué?
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Juan, 73 anos.

- Antecedentes personales: HTA. Dislipemia. DM
tipo 2 insulinodependiente.

- Atratamiento con: insulina bolo-basal,
ramipril/amlodipino 10mg/10mg, metformina,
IsGLT2, iDPP4, rosuvastatina 20mg.

- En Ultima analitica sanguinea: FGe 52
ML/min/1.73m?2. CAC 257mg/g. HbAlc 6.4%.

«. &y ahora qué?
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DEFINICION DE ERC

ERC: ANOMALIAS
ESTRUCTURALES O

FUNCIONALES 2 3 MESES.

MARCADORES DE
DANO RENAL

1. Albuminuria (CAC = 30mg/g).

2. Alteraciones del sedimento urinario (hematuria....)
3. Alteraciones estructurales detectadas por imagen.
4. Alteraciones histoldgicas.

5. Alteraciones tubulares con anormalidades
electroliticas.

DISMINUCION DEL
FGe

1. FGe <60 mL/min/1.73m2.
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EPIDEMIOLOGIA

L

1. Afecta aproximadamente al 10-15%
de la poblacion.

2. Reconocido como un problema
de salud publica critico.

3. Patologia progresiva: de etapas
iniciales asintomaticas a fallo renal.

N
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CRIBADO

GRUPOS CON FACTORES DE Solicitar FGe y CAC
RIESGO

Diabetes mellitus
Hipertension arterial FGe<60 y/o CAC =30

Enfermedad
cardiovascular establecida

Edad avanzada Confirmar a los 3 meses
Historia familiar de ERC L

Otras: nefrotoxicidad, lupus, VIH...
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CRIBADO

INVESTIGAR LA CAUSA

- Sedimento urinario.

COMPLETAR ESTUDIOS |:> - Proteinas totales en
/ orina.
ERC CONFIRMADA
—> CLASIFICAR _ Perfil metabdlico.
\ - Ecografia renal.

CALCULAR EL RIESGO

VALORAR TRATAMIENTO

L N




1. Revision de mediciones
previas alteradas.

2. Hallazgos de imagen
como la reduccion del
tamano renal o el grosor
cortical.

3. Hallazgos histolégicos
de fibrosis y atrofia.

4. Condiciones clinicas
qgue lo sugieran.

h,

Identify adults at risk for CKD

Test for GFR* and ACR + other markers of kidney damage'

GFR <60 ml/min per 1.73 m? or ACR =30 mg/g [3 mg/mmol]
and/or other markers of kidney damage present

Test for GFR or ACR if not performed and exclude AKI/AKD

w

AKI/AKD present: GFR 260 ml/min per 1.73 m*and

GFR <60 ml/min per 1.73 m? and/or
AC g [3 mg/mmol|a nths follow AKI/AKD guidance ACR <30 mg/g [3 mg/mmol]
or earlier if evidence of chronicity and no other markers of

| kidney damage present
¥

Measure eGFRcr-cys if not

performed and available
| CKD not present

v
Stage according to GFR and ACR
Establish underlying cause
Estimate risk of progression
Initiate treatment

/

Timing of retesting based on
individual characteristics such
as risk of progression
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CLASIFICACION

SISTEMA CGA
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CAUSA

ALBUMINURIA
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CLASIFICACION: CAUSA

Physical
- Symptoms and signs ENFERMEDAD
Nephrotoxic g o? urinary trac’fJ VASCULAR

medications =
abnormalities

e i st ENFERMEDAD
ey GLOMERULAR

Symptoms and signs Obtain careful family histo

of systemic diseases for possible genetic cause

including family pedigree for

ENFERMEDAD
Laboratory tests, imaging, and tissue sample, such as: TU B U LOI NTE RSTI CIAL

» Urinalysis and urine sediment

« Urine albumin-to-creatinine ratio
« Serologic tests

« Ultrasound

+ Kidney biopsy ENFERMEDAD o
QUISTICA CONGENITA 50%

7 ==



CLASIFICACION: FILTRADO GLOMERULAR

Table 7| Description of initial and supportive tests for the evaluation of GFR

method Specific tests Guidance for use and implementation

Estimated GFR Creatinine (eGFRcr) Most used method to assess GFR. In most cases,

initial test for the evaluation of GFR.

Standardized assay required to decrease between-center
analytical variation

Cystatin C (eGFRcr-cys, eGFRcys) Used in selected circumstances as listed in Table 8
Standardized assay required to decrease between-center
analytical variation

mGFR Gold standard. Urinary or plasma clearance of exogenous Used in selected circumstances as listed in Table 8
markers (e.g., iohexol, iothalamate, >'Cr-EDTA, and “™Tc-DTPA) Standard protocols for clearance methods and for the
standardized assay

Timed urine clearance Creatinine Highly prone to errors and recommended only when
no other options for supportive tests for GFR evaluation;
performance under supervised conditions may decrease error

Nuclear medicine Imaging of the kidneys after injection of tracer cleared Highly prone to errors; not recommended
imaging by the kidneys (e.g.,””™Tc-DTPA scintigraphy)

S'Cr-EDTA, chromium 51-labeled ethylenediaminetetraacetic acid; **"Tc-DTPA, technetium 99m-labeled diethylenetriamine pentaacetate; eGFRcr, creatinine-based
estimated GFR; eGFRcr-cys, creatinine and cystatin C-based estimated GFR; eGFRcys, cystatin C-estimated GFR; GFR, glomerular filtration rate; mGFR, measured glomerular

filtration rate.
e N\



~

CLASIFICACION: FGe

Table 2| GFR categories in CKD

GFR GFR (ml/min
category per 1.73 m?) Terms
G1 =90 Normal or high
G2 60-8 Mildly decreased®
g@ @ Mildly to moderately decreased
3 0=4Z Moderately to severely decreased
G4 15-29 Severely decreased
G5 <15 Kidney failure

CKD, chronic kidney disease; GFR, glomerular filtration rate.
“Relative to the young adult level. In the absence of evidence of kidney damage,
neither G1 nor G2 fulfills the criteria for CKD.

— ~
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CLASIFICACION: ALBUMINURIA

Table 3| Albuminuria categories in chronic kidney disease

ACR (approximately

AER equivalent)
Category (mg/24h) (mg/mmol) (mg/qg) Terms
A1 <30 <3 <30 Normal to mildly
increased
30-300 3-30 OO Moderately increased”
A3 >300 >30 >300  Severely increased

ACR, albumin-to-creatinine ratio; AER, albumin excretion rate.
“Relative to the young adult level.

y N\



VALORACION DEL RIESGO

GFR categories (ml/min/1.73 m?)

Description and range

G1

G3b

G5

CKD is classified based on:

¢ Cause (C)
* GFR (G)
* Albuminuria (A)

Normal or high

Mildly decreased

Mildly to
moderately decreased

Moderately to
severely decreased

Severely decreased

Kidney failure

Albuminuria categories
Description and range

A1l A2 A3
Normal to mildly Moderately Severely
increased increased increased
<30 mg/g 30-299 mg/g >300 mg/g

<3 mg/mmol 3-29 mg/mmol =30 mg/mmol

290 -

Treat
1

--
4+
<15 Treat Treat Treat
4+ 4+ 4+

[P Low risk (if no other markers of kidney disease, no CKD) [ High risk

Moderately increased risk .. Very high risk

i ™~

PROGRESION DE
ERC

COMPLICACIONES
CARDIOVASCULARES

MORTALIDAD




VALORACION DEL RIESGO: PROGRESION
Table 19| Externally validated risk equations for predicting kidney failure in the genemulation

Sutcama—Discrimination
Variable Population (time horizon) and calibration Usability
KFRE®104% 408 Age, sex, eGFR, ACR (4 variable) +  >1 million patients, >100,000 Treated kidney 0.88-0.91/+4 t
heyfailurerisk.com calcium, phosphate, bicarbonate,  events from more than failure (2-5 yr)
www.ckdpc.org/risk- and albumin (8 variables) 30 countries
models.html
KPNW*'? Age, sex, eGFR, albuminuria, 39,013 patients, 1097 events Kidney failure 0.95/+ i+
systolic BP, antihypertensive use, from the Kaiser Permanente (5 yr)
diabetes, and diabetes Health System (United States)
complications
Landray et al.*"’ Sex, SCr, albuminuria, and 595 patients, >190 events from Kidney failure 091/+ -
phosphate the CRIB and East Kent cohorts
in the United Kingdom
26 score™”’ SCr, albumin, cystatin C, urea, 7978 patients, 870 events—developed Kidney failure 0.89-0.92/+ -
hemoglobin, and ACR in the German CKD study, validated (5yn

in 3 additional European cohorts

ACR, albumin-to-creatinine ratio; BP, blood pressure; CKD, chronic kidney disease; CRIB, chronic renal impairment in Birmingham; eGFR, estimated glomerular filtration rate;
KFRE, Kidney Failure Risk Equation; KPNW, Kaiser Permanente Northwest; SCr, serum creatinine. \



VALORACION DEL RIESGO: KFRE

eGFR-based criteria eGFR 30-60 eGFR <30 eGFR <20
Transition from Transition from Access and
primary care to nephrology care to transplant
nephrology care interprofessional care planning

KIDNEY FAILURE -

RISK CALCULATION e T

KF risk =3%-5% KF risk =10% KF risk 240%
5 years 2 years 2 years

Risk-based criteria

If you don't have the information required below talk to your doctor.

Age (Yrs) Sex Region
Select i Select &
GFR (MI/Min/1.73M2) Urine Albumin: Creatinine Ratio  Units

o Select ¥

2]
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MEDIDAS NO FARMACOLOGICAS

- Dieta equilibrada. Mantener 150 minutos semanales
IMC 6ptimo.
- Estadios CKD G3-C5:
moderar ingesta de proteina
a 0.8g/kg/dia.
- Reducir el consumo de
sodio a <2g/dia (<5g sal).

N
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MEDIDAS FARMACOLOGICAS

- Indicaciones:
* Sin diabetes, G1-G4 y A3 (1B).
*Sin diabetes, G1-G4 y A2 (2C).

INHIBIDORES DEL * Con diabetes, G1-G4 y A2-A3 (1B).
SISTEMA
RENINA-ANGIOTENSINA-
ALDOSTERONA (RASI): Usar la maxima dosis aprobada y tolerada.
IECA/ ARAII
- Control en 2-4 semanas:
m * Control de tension arterial.
a * Analitica con creatinina y potasio.
\

- Valorar reducir/ suspender si

@ hipotensiéon sintomatica.
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MEDIDAS FARMACOLOGICAS

o - Indicaciones:
g * Con diabetes tipo 2 y ERC (1A).
* ERC e IC (1A).
* ERC sin diabetes y CAC = 200 (1A).
* FGe 20-45y CAC <200 (2B).

<©°

INHIBIDORES DEL

COTRANSPORTADOR
DE SODIO-GLUCOSA - Valorar suspender si:
TIPO 2 (iISGLT2) ** Ayu no.
Cirugia.
m * Patologias graves.

] '\‘ - No suspender si:

*Ya toma previa y FGe <20.

N
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MEDIDAS FARMACOLOGICAS

toe?
- Indicacion:
* Con diabetes tipo 2 + ERC + albuminuria
ANTAGONISTAS DEL A2-A3 a pesar de IECA/ ARAII a dosis
RECEPTOR DE maximas toleradas + K+ normal en suero
(2A).

MINERALOCORTICOIDES
(ARM): FINERENONA

=
N

- Se puede anadir a RASiy a iISGLT2.
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MEDIDAS FARMACOLOGICAS

- Indicaciones:
AGONISTAS DEL * Con diabetes tipo 2 + ERC + no

alcanzan objetivos glucémicos con
RECEPTOR DE GLP1 metformina e iSGLT2 o no pueden

(aGLP1) utilizar estas medicaciones (1B).
** Con diabetes tipo 2 + ERC que ademas
mm tengan enfermedad cardiovascular

aterosclerotica o un CAC =100.
B \‘

N
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MANEJO DE COMPLICACIONES

ACIDOSIS METABOLICA

14
Considerar tratamiento farmacolégico y/o
0- medidas dietéticas para prevenir la
aparicion de acidosis con potenciales
implicaciones clinicas (por ejemplo:
bicarbonato sérico <22 mEg/l en adultos).

Serum bicarbonate, mmol/|
N

— Al
-4+ — A2 Hacer un buen control del tratamiento
— A3 pautado para evitar complicaciones del
ik . : : . : : . mismo.
15 30 45 60 75 90 105 120

eGFR, ml/min/1.73 m?

N



MANEJO DE COMPLICACIONES
HIPERPOTASEMIA

Table 26 | Medications associated with increased risk of hyperkalemia

Class Mechanism Example
ACEi Inhibit conversion of angiotensin | to angiotensin Il Captopril, lisinopril, perindopril, etc.
ARB Inhibit activation of angiotensin | receptor by angiotensin Il Losartan, irbesartan, candesartan, etc.
Aldosterone antagonist Block aldosterone receptor activation Spironolactone, eplerenone, and finerenone
B-Adrenergic receptor  Inhibit renin release Propranolol, metoprolol, and atenolol
blocker
Digitalis glycoside Inhibit Na™-K™-ATPase, necessary for collecting duct K™ secretion Digoxin
Heparin Reduced production of aldosterone Heparin sodium
Potassium-sparing Block collecting duct apical Na* channel, decreasing gradient for K* secretion Amiloride and triamterene
diuretic
NSAIDs Inhibit synthesis of prostaglandin E and prostacyclin, inhibiting renin release  Ibuprofen, naproxen, diclofenac, etc.
CNI Inhibit Na™-K™-ATPase, necessary for collecting duct K™ secretion Cyclosporine and tacrolimus
ns-MRA Block MR-mediated Na™ reabsorption Finerenone
Other Block collecting duct apical Na* channel, decreasing gradient for K™ secretion Trimethoprim and pentamidine

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; ATP, adenosine triphosphate; CNI, calcineurin inhibitor; K™, potassium; Na™, sodium;
NSAID, nonsteroidal anti-inflammatory drug; ns-MRA, nonsteroidal mineralocorticoid receptor antagonist.
/ Data from Weiner et al.”’® and Kidney Disease: Improving Global Outcomes Diabetes Work Group.”’
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MANEJO DE COMPLICACIONES
HIPERPOTASEMIA

1stline: « Review non-RASi medications (e.g. NSAIDs, trimethoprim)
Address correctable factors - Assess dietary potassium intake (dietary referral) and consider
appropriate moderation of dietary potassium intake

2nd line: Consider:
Medications « Appropriate use of diuretics
+ Optimize serum bicarbonate levels
- Licensed potassium exchange agents

3rd line: « Reduce dose or discontinue RASi/MRA
Last resort (Discontinuation is associated with increased cardiovascular events.
Review and restart RASi or MRA at a later date if patient condition allows.)

Figure 32| Actions to manage hyperkalemia (potassium >5.5 mmol/l) in chronic kidney disease. MRA, mineralocorticoid receptor
antagonists; NSAID, nonsteroidal anti-inflammatory drug; RASI, renin-angiotensin system inhibitors.



MANEJO DE COMPLICACIONES
HIPERPOTASEMIA

‘06

Plant-based foods Animal-based foods Processed foods
Absorption rate Absorption rate Absorption rate
50%-60% 70%-90% 90%

Plant-based foods may have Animal-based protein has higher Potassium salts (often found in
low absorption rate, net alkalizing effect, absorption and net acid effect results processed foods) absorption rate
and carbohydrate content encourages K* in higher amounts of K* remaining has been reported to be 90%
shifts into intracellular space, minimizing in serum

impacts on serum K*

Figure 33| PotasSStam=albsorption rates of plant-based, animal-based, and processed foods. Data from Picard K, anﬁths M, Mager DR,
Richard C. Handouts for Iow -potassium diets disproportionately restrict fruits and vegetables. J Ren Nutr. 2021;31:210-214."

— ~



MANEJO DE COMPLICACIONES
ANEMIA

Table 29| Variation of laboratory values in a large population database® by age group, sex, and eGFR; hemoglobin, g/dl, mean
(SD), and n = 3,561,622

GFR category (ml/min per 1.73 m?)

Measure, mean (SD) Age (yr) Sex 105+ 90-104 75-89 60-74 45-59 30-44 15-29 0-14
Hemoglobin =65 Female 12.2 (2.0) 13.2 (4.6) 13.2 (1.7) 13.2 (1.5) 12.8 (1.6) 121 (1.7) 11.2 (1.8) 103 (1.7)
Male 129 (24) 142 (1.8) 14.2 (1.7) 14.1 (1.8) 135 (1.9) 127 (20) 115 (2.0) 10.5 (2.0)
<65 Female 13.0(14) 133 (1.3) 13.4 (2.0) 134 (1.4) 13.0 (1.6) 121 (1.8)  11.0(1.9 10.6 (2.5)
Male 149 (1.5) 15.0 (3.1) 15.0 (1.4) 14.9 (1.6) 14.1 (2.0) 129 (22) 117 (22) 109 (2.0)

eGFR, estimated glomerular filtration rate; GFR, glomerular filtration rate.
?Data from the Optum Labs Data Warehouse, a longitudinal, real-world data asset with deidentified administrative claims and electronic health record data. The database
contains longitudinal health information on enrollees and patients, representing the diversity of geographical regions across the United States.

Hacer un correcto estudio de la Valorar necesidad de
anemia. eritropoyetina.



MANEJO DE COMPLICACIONES
ENFERMEDAD MINERAL-OSEA

180 12
€160 — Al

e
W
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Serum calcium (albumin
corrected), mg/d
o
- o

|
bt
N

Serum phosphorus, mg/d|

|
I
w

15 30 45 60 75 9 105 120 15 30 45 60 75 90 105 120 15 30 45 60 75 9 105 120
eGFR, ml/min/1.73 m? eGFR, ml/min/1.73 m? eGFR, ml/min/1.73 m?

Figure 35| Association between estimated glomerular filtration rate (eGFR) with serum concentrations of parathyroid hormone,
phosphate, and serum calcium in general population and high-risk cohorts from the Chronic Kidney Disease Prognosis Consortium, by
level of albuminuria (A1-A3). The y axis represents the meta-analyzed absolute difference from the mean adjusted value at an eGFR of 80 ml/
min per 1.73 m? and albumin excretion <30 mg/g (<3 mg/mmol). A1, albuminuria <30 mg/g (<3 mg/mmol); A2, albuminuria 30-300 mg/g
(3-30 mg/mmol); A3, >300 mg/g (>>30 mg/mmol). Reproduced from American Journal of Kidney Diseases, volume 73, issue 2, Inker LA, Grams
ME, Levey AS, et al. Relationship of estimated GFR and albuminuria to concurrent laboratory abnormalities: an individual pamclpant data meta-
analysis in a Global Consortium, pages 206-217, Copyright © 2018, with permission from the National Kidney Foundation, Inc.’

Alteraciones en fosforo, calcio, No tratar valores puntuales, valorar
PTH, ] tendencia.
vita Dy FGF23 s

i ' <
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MANEJO DE COMPLICACIONES

‘\rl
73 PR

HIPERURICEMIA

Se recomienda tratar con hipouricemiantes a pacientes con ERC e
hiperuricemia sintomatica.

Hipouricemiantes recomendados: Alopurinol o febuxostat.

Tratamiento sintomatico: dosis bajas de colchicina o corticoide oral/
intraarticular. Evitar AINEs.

Medidas dietéticas: limitar consumo de alcohol, carnes...

N
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MANEJO DE COMPLICACIONES A
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ENFERMEDAD CARDIOVASCULAR 4

Mayor riesgo de ECV: cardiopatia, IC, EA, muerte subita.

Importante la prevenciéon CV: control de TA, dislipemia, estilo de vida y
comorbilidades derivadas.

Trascendental el manejo lipidico con estatinas guiado por edad, filtrado glomerular
estimado y comorbilidades.

Importante insistir en una dieta mediterranea, preferentemente basada en
vegetales.

N
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MANEJO LIPIDICO

Perfil lipidico tipico: Indicaciones de estatinas/
hipertrigliceridemia, HDL bajo, hipolipemiantes (no dialisis/
LDL mas pequena y oxidada. trasplante):

e >50anos + FG <60: estatina o
estatina/ezetimiba.
e >50anos + FG >60: estatina.
e 18-49 anos: considerar estatina si
hay:
- Cardiopatia coronaria.
- Diabetes.
- lctus isquémico previo.
- Riesgo coronario a 10 anos elevado.
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Eleccion de estatina en ERC segun FG y albuminuria

FG Albuminuria ; Objetivo LDL Estatina recomendada . o
. Riesgo CV i & Si no alcanza objetivo
(ml/min/1,73 m?) (ACR) (mg/dL) (intensidad)
Moderada-alta 5 s
Afadir ezetimiba
30-59 Al (<30) Alto <70 « Atorvastatina 10-20 mg . )
» Rosuvastatina 5-10 mg Considerar iPCSK3
Moderada-alta P L
Afadir ezetimiba
30-59 A2 (30-300) Alto <70 « Atorvastatina 10-20 mg . )
; Considerar iPCSK9
» Rosuvastatina 5-10 mg
Moderada-alta P o
Anadir ezetimiba
260 A2 (30-300) Alto <70 « Atorvastatina 10-20 mg ) _
» Rosuvastatina 5-10 mg Considerar iPCSK9
Alta intensidad o s
. Anadir ezetimiba
<30 Cualquiera Muy alto <55 « Atorvastatina 40-80 mg ) )
« Rosuvastatina 20 mg Considerar iPCSK9
Alta intensidad 5 g -
Anadir ezetimiba
30-59 A3 (>300) Muy alto <55 « Atorvastatina 40-80 mg . )
« Rosuvastatina 20 mg Considerar iPCSK9
Alta intensidad —— —_—
Anadir ezetimiba
260 A3 (>300) MUY alto <55 « Atorvastatina 40-80 mg ) .
« Rosuvastatina 20 mg Considerar iPCSK9
oo No iniciar estatina, Estatinas no recomendadas para iniciar en dilisis,
En dialisis pero si ya la tomaba ;
; pero mantener si ya estaba pautada
previamente no suspender
Al: <30 mg/g A2:30-300 mg/g A3:>300 mg/g FG: filtrado glomerular ~ ACR: relacién albumina/creatinina  iPCSK9: inhibidores PCSK9

e N\




MANEJO DE COMPLICACIONES
FIBRILACION AURICULAR

Overall ACR (mg/g)
eGFRer <10 10-29  30-299  300-999 1000+ .
105+ 15 [ Mayor prevalencia en

90-104 12 15
60-89 1.2 14
45-59 1) 13 15
30-44 1.5 17

pacientes con ERC.

15-29
<15 .
Atrial fibrillation: 50 cohorts Se reCO m I e ﬂ d a ACO DS
Study size = 22,886,642; events = 1,068,701 .
Figure 39| Meta-analyzed adjusted prevalence of atrial (a_l u Sta d 0S po r FG e) fre nte
fibrillation from cohorts contributing to the Chronic Kidney .
Disease Prognosis Consortium, by diabetes status. ACR, albumin- a an ta g on |Sta S d e |a
to-creatine ratio eGFRcr, creatinine-based estimate glomerular . .
filtration rate. Reproduced with permission from JAMA, Writing Group vitamina K_

for the CKD Prognosis Consortium; Grams ME, Coresh J, Matsushita K,
et al. Estimated glomerular filtration rate, albuminuria, and adverse
outcomes: an individuaI-Participant data meta-analysis. JAMA.
2023;330(13):1266-1277. % Copyright © 2023 American Medical
Association. All rights reserved.



GES DE LA MEDICACION

o Elegir con criterio

La ERC modifica cémo actian
los farmacos: mas riesgo de
toxicidad, errores e interacciones.

9 Ajustar dosis y monitorizar

Ajustar la dosis segutn el FG y
monitorizar creatinina, electrolitos
y niveles de farmacos cuando
esté indicado.

e Evitar nefrotoxicos

Evitar o limitar nefrotdxicos:

OTC/herbales siempre que

especialmente AINE, algunos
antibidticos, IBP, litio y productos

o Revision periédica
Revisar periédicamente la medicacion
para detectar polifarmacia,
duplicidades, interacciones y
farmacos ya no necesarios.

=3

e Suspender con plan de reinicio
Si se suspenden farmacos en enfermedad
aguda, cirugia o contrastes, debe quedar
un plan claro de cuando reiniciarlos.

sea posible.

. =]
=] © O
()

o Educacion y trabajo en equipo
Informar y empoderar al paciente y
coordinarse con farmacia y otros
profesionales mejora la seguridad
y los resultados.

e Estudios con contraste

Valorar riesgo renal individual, usar medidas
preventivas y ajustar medicacién segun riesgo,
pero no retrasar estudios necesarios si estan
indicados.

MENSAJE CLAVE

> En ERC: elegir bien, ajustar dosis, vigilar toxicidad y retirar lo innecesario.

AN
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Table 31| Key examples of common medications with documented nephrotoxicity and, where available, selected non-

nephrotoxic alternatives

Nephrotoxic medication

Potential non-nephrotoxic alternatives

Analgesics

NSAIDs: nephrotoxic effects include a decrease in GFR through a reduction in
prostaglandin-dependent kidney blood flow, allergic interstitial nephritis (AIN),
and nephrotic syndrome”**

Antimicrobials
Aminoglycosides: accumulates in the proximal tubular cells and disrupts phospholipid
metabolism, resulting in cell apoptosis and acute tubular necrosis (ATN)""7*2

Vancomycin: unclear cause of nephrotoxicity, but likely related to ATN and possible AIN"*""#?

Sulfamethoxazole-trimethoprim: AIN, ATN, crystalluria within the distal convoluted
tubule and reversible inhibition of tubular creatinine secretion’"’

Gastrointestinal medications
Proton pump inhibitors: may result in AKI and CKD due to tubulointerstitial nephritis
and AIN733,2’3~1

Cardiovascular medications

Warfarin: glomerular hemorrhage, oxidative stress causing kidney tubular damage, and
direct effects on kidney vascular calcification by vitamin K-dependent alterations
of matrix Gla protein’ "™

Other
Lithium: nephrogenic diabetes insipidus as well as CKD from chronic tubulointerstitial
nephropathy’*’

Acetaminophen

Cephalosporins and carbapenems
Linezolid and daptomycin”'
Clindamycin + primaquine, pentamidine,

and atovaquone

H2-receptor antagonists

Non-vitamin K antagonist oral anticoagulants

Aripiprazole, lamotrigine, quetiapine, valproate

CKD, chronic kidney disease; GFR, glomerular filtration rate; NSAID, nonsteroidal anti-inflammatory drug.

y N\



DER ON A NEFROLOGIA

Circumstances category Circumstance examples Actions
« Cause of CKD is uncertain Further evaluation and
« Hereditary kidney disease ~ specialist management
+ Recurrent extensive nephrolithiasis based on diagnosis

+ A >3%-5% 5-year risk of requiring KRT measured

using a validated risk equation Planning and preparation
eGFR/risk of KRT + eGFR <30 ml/min per 1.73 m* for kidney replacement
« A sustained fall in GFR of >209% or >30% in those therapy

people initiating hemodynamically active therapies

« Consistent finding of significant albuminuria

Diagnosis of CKD (ACR 2300 mg/g [=30 mg/mmol] or AER 2300 mg/24 hours,
approximately equivalent to PCR 2500 mg/g [250 mg/mmol]
Albuminuria or PER 2500 mg/24 h) in combination with hematuria S e
and microscopic « =2-fold increase in albuminuria in people with significant and management
hematuria albuminuria undergoing monitoring

« A consistent finding of ACR >700 mg/g [>70 mg/mmol]
« Urinary red cell casts, RBC >20 per high power field
sustained and not readily explained

+ CKD and hypertension refractory to treatment
24 antihypertensive agents
« Persistent abnormalities of serum potassium
« Acidosis Management of CKD
« Anemia complications
« Bone disease
- Malnutrition

Figure 48| Circumstances for referral to specialist kidney care services and goals of the referral. ACR, albumin-to-creatinine ratio; AER,
albumin excretion rate; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; KRT, kidney replacement therapy; PCR, protein-
creatinine ratio; PER, protein excretion rate; RBC, red blood cells.
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ERC

(FGe/CCr < 60 ml/min/1,73 m2)

+
¢ Existen factores pre-renales/post-renales de agudizacion? — S| — Tratar
v

—

v

FGe: 60-89 mi/min/1,73 m2
(ERC G2)
v

FGe: 30-59 ml/min/1,73 m2
(ERC G3)

FGe < 30 ml/min/1,73 m2

Atencion Primaria, excepto:
a) Edad < 60 aflos y FGe < 75 mi/min/1,73 m2 + alguno

(ERC G4-G5)

l

[ Consulta Nefrologia ]

|

Repetir analitica en 2-4 semanas

|

Confirmacién

de los siguientes:
1. Antecedente de enfermedad renal hereditaria/familiar
2. Alteraciones orina elemental y sedimento: proteinuria/
hematuria/ leucocituria sin ITU
b) Edad < 40 afios y FGe < 75 mi/min/1,73 m2:
Solicitar aclaramiento :e creatinina. Si se confirma

| )

Consulta Nefrologia

/\

\‘ Resto

Atencion Primaria

™

Resto = Resto =
FG < 50 mi/min/1,73m2 Atencion Primaria Atencion Primaria
FGe < 45 ml/min/1,73m2
.. e FGe < 35 ml/min/1,73m2
Consulta - KFRE (5 afios) > 5% .+
Nefrologia i ge KFRE (5 afos) > 10%
)

* KFRE: the kidney failure risk equation (
“Consbderadén: siempre y cuando la situacion clinica y comorbilidades lo

/

aconsejen

AN



~

Pilar, 58 anos. Traslado de otra comunidad
autonoma.

- Antecedentes personales: Sobrepeso. HTA.
Esteatosis hepatica.
- Aporta ecografia por estudio de esteatosis:
rinones disminuidos de tamano.
- Solicitamos analitica sanguinea: FGe 58. No
disponemos de CAC.

- Solicitar CAC.
- Asegurarnos de que tenga IECA/ ARA Il como parte de
tratamiento de HTA.
- Control estricto de FRCV y valores de HTA.
- Nueva cita con CAC, valorar necesidad de confirmacion.
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Juan, 73 anos.

- Antecedentes personales: HTA. Dislipemia. DM
tipo 2 insulinodependiente.

- Atratamiento con: insulina bolo-basal,
ramipril/amlodipino 10mg/10mg, metformina,
IsGLT2, iDPP4, rosuvastatina 20mg.

- En Ultima analitica sanguinea: FGe 52
mML/min/1.73m2. CAC 257mg/g. HbAlc 6.4%.

Valorar derivar a nefrologia para pauta de ARM
(Finerenona).
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CON IONES

1. La ERC es una patologia muy prevalente,
infradiagnosticada y de gran impacto en salud pubilica.

2. Es una enfermedad sistémica con alto riesgo
cardiovascular (» mortalidad CV > progresiéon a dialisis).

3. El riesgo se estratifica por causa + FG + albuminuria.
4. El objetivo es frenar progresion renal y reducir riesgo CV.

5. Tratamiento base: iISGLT2 + IECA/ARA-II % finerenona, junto
a control de factores (HTA, DM, lipidos).

6. Manejo seguro: ajustar farmacos al FG, evitar nefrotdxicos y
revisar medicacion (enfoque multidisciplinar).

N
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