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Enfermedad renal
Tratamientos de sustitucion

Prof. Dr. Oscar Noboa
Centro de Nefrologia
Hospital de Clinicas
Facultad de Medicina Udelar




Hoja de ruta:

* Prevalencia de enfermedad renal cronica segun grupos etarios

* Precision en la evaluacion del filtrado glomerular.
* Filtrado glomerular por aclaramiento de iohexol

e Dosificacion de farmacos en sustitucion de la funcion renal ,
* e| caso de la vancomicina

* Inmunosupresion en trasplante
e Tacrolimus modelos predictivos y farmacogenéticos (QF Martin Umpierrez)

* Preservacion de la funcion renal y tratamiento oncoldgico
* El caso del Cisplatino



Prevalencia de enfermedad renal cromca segun

grupos eta ros

FG (CKD-EPI) menor 60 mil/min
segun grupos etarios

Chequeo de personas laboralmente activas o deportistas (n11.159)
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Articulo original

Importancia del examen meédico preventivo para el
diagnostico precoz de enfermedad renal en Uruguay.
Programa Nacional de Salud Renal

Importance of preventive medical examination for early diagnosis of renal
disease in Uruguay - The National Renal Health Program



ANO <15 15— 44 45-64 65-74 75-84 285

1996 99 46.5 2357 502.7 4362 1259
1997 4 47.5 222.3 496.7 610.1 266.7
1998 7.3 379 138.5 328 4 283.6 2349
1999 13.4 7.3 314.6 650.6 790.2 2098.7
2000 6.1 54.2 187.8 410.5 579.8 338.0
2001 3.7 530 1829 5229 4820 1991
2002 12.3 477 2321 469.2 505.3 217.3
2003 9.9 48.7 2374 496.4 515.2 213.7
2004 1.2 63.0 255.5 515.7 649.7 147.0
2005 10.0 52.2 2479 530.5 682.5 123.5
2006 6.3 529 2234 459.0 6759 281.2
2007 7.7 43.8 246.3 464 6 5853 2556
2008 6.4 67.2 241.9 5845 7514 499.5
2009 3.9 50.6 233.2 5459 5792 390.0
2010 7.9 54.3 226.2 448.8 616.6 379.1
2011 10.6 470 269.7 5547 895.6 4233
2012 8.1 459 212.5 526.1 616.0 376.9
2013 9.5 50.3 214.6 5729 613.6 365.8
2014 6.9 54.0 246.5 4923 530.1 3224
2015 3.9 591 238.8 4597 7206 4847
2016 8.4 53.5 2414 662.0 654.3 516.4
2017 7.0 539 2554 691.2 7946 488.9
2018 a.f 63.7 2454 538.4 713.0 334.1
2019 4.3 63.6 281.7 624.3 817.7 300.5

RUD. Informe anual 2019

Gonzalez-Bedat M C, Luzardo L, Oroza V,
Ceretta M L, Silvarino R y Ferreiro Fuentes A,
Montevideo. Uruguay. Ao 2022.



El IFGe por formulas, dispersion aumenta con filtrados altos
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Corrected: Author Correction

PERSPECTIVES

OPINION

Estimated GFR: time for a critical

appraisal

continued to be published, notably the Mayo

Clinic Quadratic (MCQ) equation in 2004

[REF), the CKD Epidemiology Collaboration
formula (CKD-EPI) in 2009 (REFY), and

an eGFR equation based on normalized
values of serum creatinine in 2016 REF').
In 1985, cystatin C was first proposed asa

Esteban Porrini, Piero Ruggenenti, Sergio Luis-Lima, Fabiola Carrara,
Alejandro Jiménez, Aiko PJ. de Vries, Armando Torres, Flavio Gaspari

and Giuseppe Remuzzi
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(Supplementary Table 1).

marker of renal function'. Since then,
more than 15 eGFR formulae based on
cystatin C levels have been published

Tn additinn eavaral aGFR firmnlas have
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Fig. 1 | Relationship between serum levels of
ereatinine or serum eystatin C and measured
glomerular filtration rate in patients with and
without renal disease, The csuse of renal impai-
et in these two cobor s of patientswas ype 2
diabetes mellitug, renal tramsplantation, autoso-
mal dominant polycystic kidney disease ar
chranic kid ney disease. Measred ghomernlarfil-
traticn rate jm GFR) was assessed byplasma clear-
ance of iohexol & | The curvilinear rel atiomship
between serum creatinine level and mCFR in
3146 patientswith renal impaiment. b | In thee
3046 patients, senm creat inine 1.5mgfdl s aso-
e besd wi thim GFRS of 30-90 mUimine | The cunvi-
limear reda ticra i betweesn Ser umcystatin Clevel
anid mGFR i 597 pati ents wi thand wit bout renal
impairment.d | In these 597 patients, s mum
cystatinC 1.5mg 1 isassocated with mGFRs of
J0-Gelimil min. Diata for this ligune wene provided
Iy the Laboratory of the Aldo & Ce e Dacod Center
for Rare Driseases, Mario Negrilmtitute, B ergama,
ltaly and the Laboratory of Renal Function,
Hexsgi tall L miversitario de Canarias, Uiniversity of La
Laguna, Tenerile Spain

In &) patients with T20M and
normoalbuminuria, microalbuminuria,
normal renal function or hyperfiltration®,
15 creatinine-based eGFR formulae all
showed verv poor concordance with mGFR

NATURE REVIEWS | NEFHROLOGY
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¢SON FIABLES LAS FORMULAS DE ESTIMACION DE LA FUNCION RENAL EN LA
POLIQUISTOSIS?

R. MIQUEL RODRIGUEZ', A. MUNOZ PACHECO', JC. RODRIGUEZ PEREZ?, MA. COBO CASO!, S. ES-
TUPINAN TORRES', P. DELGADO MALLEN', JM. FERNANDEZ?, N. NEGRIN MENA', L. DIAZ MARTIN?,
E. PORRINE

'NEFROLOGIA. HOSPITAL UNIVERSITARIO DE CANARIAS (LA LAGUNA/ESPANA),2NEFROLOGIA. HOSPITAL
UNIVERSITARIO DR NEGRIN (LAS PALMAS DE GRAN CANARIA/ESPANA),2UNIDAD DE INVESTIGACION.
HOSPITAL UNIVERSITARIO DE CANARIAS (LA LAGUNA/ESPANA)

La poliquistosis renal autosémica dominante (PQRAD) es la enfermedad renal hereditaria mas
frecuente. Se caracteriza por un incremento progresivo del nimero y tamano de los quistes
renales lo que lleva a la pérdida de la funcién renal. Por consenso se ha definido como progresa-
dor rapido la pérdida de funcién renal = 5 ml/min/1.73m2 en un afo 0 =2.5 ml/min/1.73m2/afo
durante 5 afios 0 a un aumento del volumen renal > 5% anual. En la practica habitual en los
pacientes con PQRAD el filtrado glomerular se estima mediante formulas. Lamentablemente las
férmulas tienen un error del £30% de la funcién renal real. Sin embargo, la magnitud del error
de las férmulas en la PQRAD se desconoce. Estudio de corte transversal donde analizamos el
error de 70 férmulas (creatinina o cistatina) en 70 pacientes con PQRAD a los que se les midié la
funcién renal con el aclaramiento plasmaético de iohexol. El acuerdo entre la funcién renal esti-
mada y la medida se calculé con los siguientes tests: total deviation index (TDI), concordance co-
rrelation coefficient (CCC) y coverage probability (cp). La edad media de los pacientes fue 43 +13
anos, el 37% eran varones. El filtrado medido fue de 78 ml/min: rango: 21-136 ml/min. El error
medio de cualquier férmula variaba entre el 30 y el 40% reflejado por un TDI de 31% (aMDRD),
33% (CKD-EPI creatinina), 30% (CKD-EPI cistatina), 40% (CKD-EPI crea-cist). Los valores de
CCCy cp reflejaron un grado bajo de acuerdo entre la funcion renal medida y la estimada (datos
no mostrados). Se adjunta una tabla con los casos mas caracteristicos. En conclusion: las férmu-

B Tabla 1. Iqs de estima-
: : Creatinina . Cistatin-C Crea+Cis-C cén, ya sea
Caso GFR aMDRD MCQ  CKD-EPl-cr CKD-EPl-cy Stevens CKD-EPl-crcy  Dasadas en la
_ INFRAESTIMACION creatinina y/o

N AN T S 34 1 B 32 la cistatina, no

2 68 49 | 58 | 53 62 55 57 ;

3 ) 28 4 19 | a8 18 | 18 17 g Sanekbles
4 44 36 4 | 40 i L R R ) el
538 17 18 1 18 119 i 18 17 su uso debe-
6 5 45 1 334 35 43 i 38 . 38 rla  reconsi-
7 39 . 35 1. 34 36 643 ,,,,,,,,,,, 39 38 derarse en la

SOBRESTIMACION
N 3 . 40 . 44 . 43 . 43 | 4 | & PQRAD.

9 99 114 140 117 117 117 118

10 79 94 134 106 100 100 102

1M | 60 | 72 | 95 | 8 | 9 i i 86

12 0 110 | 93 | 134 | 109 | 108 | 102 | 107 7

13 } 30 : 37 : 38 : 3§ i 38 . 34 . 31

14 69 69 108 0 A/ 78 7




Situaciones especiales donde se requiere una estimacion mas precisa
de filtrado glomerular

e Diagnostico de enfermedad renal cronica
* ANOSOS

* Seleccion de donante vivo

* Obesos Morbidos

* Pacientes oncologicos

* Ajuste de drogas.

* Parapléjicos, amputados

* Diabéticos
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PROYECTO DE INVESTIGACION:

“EVVALUACION DE TECNICAS DE MEDICION DEL FILTRADO GLOMERULAR EN LA SELECCION DE “DONANTE VIVO”
PARA TRASPLANTE RENAL”

Tutores: Dra. Alicia Olascoaga / Dr. José Boggia

Junio 2017: postulacion para financiacion CSIC-Iniciacion a la Investigacion.
Diciembre 2017: financiacion aprobada por 24 meses
Abril 2018: Comienzo del Proyecto

Unidad de Monitoreo de Drogas: Técnica de medicion de lohexol: HPLC
QF. Marta Vazquez

QF. Cecilia Maldonado
QF. Natalia Guevara



Precision en la evaluacion del filtrado glomerular.

Filtrado glomerular por aclaramiento de iohexol .
Dra. Boragarello Dr. Boggia , Dra. Olascoaga
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EXPERIENCIA NACIONAL CON
CLEARANCE DE IOHEXOL

POST ANALITICA:
Individuals Gender Age CKD EPI lohexol lohexol — CKD EPI
(years) mL/min/1.73m? mL/min/1.73m?> mL/min/1.73m?
1 M 60 81.4 103.7 +22.3 (+21%)
2 M 26 102.2 76.8 -25.4 (-33%)
3 F 28 94.6 105.1 +10.5 (+10%)
4 F 41 113.2 114.0 +0.8 (+1%)
5 M 48 79.0 113.9 +34.9 (+31%)
6 F 58 96.4 86.9 -9.5 (-11%)
7 F 50 103.0 109.5 +6.5 (+6%)
8 M 39 13.5 24.2 +10.7 (+44%)
9 F 42 109.5 115.9 +6.4 (+5%)

P



WASPaLM

EXPERIENCIA NACIONAL CON
CLEARANCE DE IOHEXOL

Mismos 9 voluntarios se determino Cl. lohexol por DBS en Espafa.

Cl. lohexol (ml/min)| Cl.lohexol (ml/min) | A (mL/min) (Plasma A (%)
CKD-EPI (ml/min) Plasma UY DBS ES UY/DBS ES) GS(DBSES)

Paciente 1 81,4 103,67 109,46 5,79 53
Paciente 2 102,2 76,78 86,49 9,71 11,2
Paciente 3 94,6 103,56 94,31 9,25 9,8
Paciente 4 113,2 114,01 106,92 7,09 6,6
Paciente 5 79 113,87 110,25 3,62 3,3
Paciente 6 96,4 86,94 104,11 17,17 16,5
Paciente 7 103 109,53 136,87 27,34 19,9
Paciente 8 13,5 24,19 19,29 4,9 25,4
Paciente 9 109,5 115,85 111,04 4,81 4,3




* Limitaciones
e Pacientes estables
* NO podemos predecir como se va a comportar frente a una injuria renal
* Repetir?



Dosificacion de farmacos en sustitucion de la funcion renal
el caso de la vancomicina

* Modalidades de sustitucion de la funcidon renal

* Dialisis peritoneal
* DPintermitente
e DPCA

* Hemodialisis

* Hemodiafiltracion
Expansion del LEC (Quemados)

* En el paciente critico Funcién residual
« HD/HDF
* SLED
* CRRT



Rev Méd Urug 2020; 36(1):39-48
doi: 10.29193/RMU.36.1.5

Hemodiafiltracion en linea como terapia de:
reemplazo renal cronica. Primera experiencia
nacional en el Hospital Universitario

Ricardo Silvarino, Cecilia Baccino, Patricia Larre Borges, Ana Laura Guerisoli,
Veronica Miranda, Paula Bucalo, Francisco Gonzalez-Martinez, Alejandro Ferreiro,
Liliana Gadola, Oscar Noboa

ngre

Fibra de hemodialisis

UF= ganancia de peso UF= ganancia de peso
+

Volumen de sustitucion

UF= ganancia de peso
+

Volumen de sustitucién

“Fibra de hemodialisis
Fibra de hemodialisis

Liquido de didlisis Liquido de didlisis Liquido de dialisis

,l ‘.l .l.

a Hemodialisis b Hemodiafiltracién € Hemodiafiltracion
enlinea con en linea con
susti.tucl.én sustitucion
post-dilucional pre-dilucional

Figura 2. Hemodidlisis (a), la ultrafiltracién (UF) se programa en cada sesién segun la ganancia de peso del
paciente y la valoracion del estado de hidratacion. Hemodiafiltracion en linea con reposicién posdilucional (b) y
predilucional (c), a la ultrafiltracién planificada segin peso y valoracién del paciente se deben agregar los litros de
sustitucién infundidos. Modificado de ©.




Hemodiafiltracion en linea — Experiencia del Hospital de Clinicas

18y19 de Agosto | 2016

Grupo HDF
» 7 pacientes: 5 hombres/2 mujeres
* Edad 59.4%12 afios
* Tiempo HD 50,11£34.6 meses
* HDF-OL 71£4.6 meses.
* Volumen de reposicién > 24 |/sesidn
* Fibra polisulfona 2.1 m2.

Grupo (control) HD
* N6 pacientes: 3 hombres/3 mujeres
* Edad 50.3+11.4 afios
* Tiempo HD 54.5 meses.

* Concentraciéon de urea (60 Da)
* Creatinina (113 Da)

* B,-microglobulina (11 800 Da)
* Foésforo

* (Calcio

* Albumina
* Vitamina D
* PCR

* Transferrina en plasma

Inicio de HDL-OF

Ultimas 6 s pre/post sesion

| 17 AUMENTO DE LA DI‘EPURACIf)N DE MOLECULAS MEI?IAS CON
HEMODIAFILTRACION ON LINE EN EL PACIENTE CRONICO
LarreBorges P, Zulberti CVillegas N, Sarantes R, Ferrari S, Luzardo L, Garcia E

SanRoman S, Gauronas B, Gonzdlez X, Oyamburo A, Moreno V, Villamil N, Lopez E,
Massaro R, Buccalo P, Olascoaga A, Gadola L, Noboa O,

Centro de Nefrologia, Hospital de Clinicas, Facultad de Medicina UDELAR, Montevideo,

Uruguay.

35,00

30,00

m HF - Promedio de
B2micro pre

25,00 -

20,00 -

15,00 -

10,00 -

5,00 -

0,00 -

40,00

35,00

30,00 +
25,00 +
20,00 -
15,00 -
10,00 -
5,00 -

0,00 -

B HF - Promedio de
B2micro post

Sesiones

m HF - Promedio de
B2micro pre

m HF - Promedio de
B2micro post

p7 Pacientes

60,00

50,00

40,00

30,00 -

20,00

10,00 -

0,00 -

60,00

6 Resultados

HOSPITAL DE CLINICAS
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Larre Borges P. Congreso Uruguayo de Nefrologia 2016



Hemodiafiltracion en linea — Experiencia del Hospital de Clinicas 6 Resultados i

i i i l Depuracion de moléculas pequefias y medianas segun técnica (HDF-OL vs HD)

Edad . T TRR T°/técnica T proc Fibra FB Kt/v Peso seco
N Tecnica . .+ UF (cc)
HOSPITAL DE CLINICAS (aios) (meses) (meses) (minutos) (m?) (ml/min) (mono) (Kg)
Dr.Manuel Quintela 78 HD 76 76 86 240 2.1 300 800 1,1 78,6
29 HD 34 34 86.3 240 2.1 350 0 1,7 60
37 HD 16 16 126 240 2.1 350 1200 0,87 101.4
82 HD 70 70 79 240 2.1 350 500 1,31 83
72 HD 105 105 78.7 240 2.1 330 500 1,18 87,9
80 HD 75 75 76.7 240 2.1 300 900 1,86 61,5
76 HD 15 15 76.3 240 2.1 300 100 1,36 76
73 HD 7 7 105 240 2.1 300 0 1,2 97,7
62 HD 5 5 86 240 2.1 300 1300 1,05 111,7
24 HD 34 34 86 240 2.1 340 2200 1,91 53,2
65 HD 48 48 90.7 240 2.1 350 2000 1,73 89
47 HD 74 74 90 240 2.1 330 1200 1,31 64,8
Reposicion
Tipo Volumen (Its)
40 HDF 46 36 114 240 1.7 250 700 2,01 42,9 POS 10,5
48 HDF 45 36 78.3 240 2.1 360 2900 1,26 102,5 POS 21,5
45 HDF 192 62 75.7 240 2.1 350 2400 1,74 62,2 POS 20,5
64 HDF 129 45 92 240 2.1 330 300 1,88 43 POS 22,6
49 HDF 228 53 137 240 2.1 350 700 1,52 50 POS 22,5
45 HDF 168 11 98.3 240 1.7 330 2800 1,42 61,3 POS 19
51 HDF 66 62 88.7 240 2.1 360 1300 1,57 80 POS 19
79 HDF 39 49 60.7 240 2.1 300 1700 1,22 77 PRE 32,5
42 HDF 173 7 115 240 2.1 350 500 1,66 47,3 POS 23
66 HDF 140 75 61.3 240 2.1 360 600 1,96 78 POS 22,9

18
Lecueder S. 2022-Datos no publicados



Hemodiafiltracion en linea — Experiencia del Hospital de Clinicas

6 Resultados ““

i I I l Depuracion de moléculas pequefias y medianas segun técnica (HDF-OL vs HD)

HOSPITAL DE CLINICAS
Dr.Manuel Quintela

Edad (afios)

To TRR (mes)

To HDF (mes)
PAM (mmHg)

To proc (min)

FB (ml/min)

UF (cc)

Kt/V M

Peso seco (Kg)
Vol reposicion (l)

HD HDF p*
60.4 52.9 0.330
46.5 122.6 0.003

- 43.6
88.9 92.1 0.706

240 240 1
325 334 0.479
891 1390 0.191
1.38 1.62 0.086
71.9 64.4 0.062

- 21.4

19
Lecueder S. 2022-Datos no publicados



Hemodiafiltracion en linea — Experiencia del Hospital de Clinicas

i i I i Depuracion de moléculas pequeia

HOSPITAL DE CLINICAS
Dr.Manuel Quintela

6 Resultados

s y medianas segun técnica (HDF-OL vs HD)

HD HDF p*

Cr Pre 9.99 +2.82 9.77 + 2.83 0.853
Cr Post 3.76 £1.40 3.27+1.31 0.594
Reduccion Cr (%) Pre/Post 62.36 66.53

Dif Cr Post-pre - 6,49 - 6,23 0.730
Urea Pre 122.83 +40.88 132.60 £ 32.02 0.546
Urea Post 36.75 £ 15.29 33.50+£12.25 0.594
Reduccién Urea (%) Pre/Post 70.08 74.73

Dif Urea Post-pre - 6,49 - 6,23 0.730
Fosforo Pre 5.95+2.78 5.87 +2.23 0.936
Fosforo Post 2.44 £ 0.60 2.46 £ 0.63 0.945
Reduccion Fésforo (%) Pre/Post 58.99 58.09

Dif Fosforo Post-pre -3,41 - 3,45 0.912
Beta2 Pre 39.10 £ 22.99 74.01 £ 13.46 0.372
Beta2 Post 17.24 +12.95 11.13 +5.47 0.180
Reduccion Beta2 (%) Pre/Post 55.90 84.96

Dif Beta2 Post-pre -21,86 - 62,88 0.039
PCR Pre 8.23+7.69 4.50+4.90 0.202
PCR Post 8.10 + 8.03 5.40 + 4.09 0.346
Reduccion PCR (%) Pre/Post 1.57 +20

Dif PCR Post-pre -0,9 -0,12 0.584

20

HOSPITAL DE CLINICAS
Dr.Manuel Quintela

Lecueder S. 2022-Datos no publicados



Hemodiafiltracion en linea — Experiencia del Hospital de Clinicas 6 Resultados 1l

HOSPITAL DE CLINICAS

Dr.Manuel Quintela

Depuraciéon de moléculas pequeiias y medianas segun técnica (HDF-OL vs HD)

B2 microglobulina (mg/L)

Depuracion de B2-microglobulina en HDF segun tiempo en la técnica
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Lecueder S. 2022-Datos no publicados



Monitoreo de niveles plasmaticos de vancomicina en pacientes
en hemodialisis

Andrés Urrestarazu-Fernandez?* y Diego Tobal?

Centro de Nefrologla, Hospital de Clinicas, Facultad de Medicina, Universidad de la Republica (UDELAR); 2Servicio de Nefrologfa, Hospital Pasteur,
Administracion de los Servicios de Salud del Estado (ASSE). Montevideo, Uruguay
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Figura 2. Paciente 11: medicion de vancocinemia horaria
durante sesion de hemodialisis y a las 12 h. Se observa la
reduccion horaria gradual del antibiotico, con estabilidad

Figura 1. Reduccion de vancomicina segun acceso durante las siguientes horas.

vascular (femorales menor reduccion vs. resto de accesos,

p = 0.002).

CDL: cateter doble luz; FAV: fistula arterio-venosa; Nefro Latinoam. 2022:19:28-34
HD: hemodialisis; Vanco: vancomicina. www.nefrologialatinoamericana.com




ASHP REPORT

Therapeutic monitoring of vancomycin for serious
methicillin-resistant Staphylococcus aureus infections:

A revised consensus guideline and review by the American
Society of Health-System Pharmacists, the Infectious Diseases
Society of America, the Pediatric Infectious Diseases Society,
and the Society of Infectious Diseases Pharmacists

Timing and Dialyzer Vancomycin
Permeability Dose, mg/kg?
Intradialytic
Low permeability Loading: 30
Maint.: 7.5-10°
High permeability Loading: 35
Maint.: 10-15°

aFrom references 104, 129, 130, 137, 138, 140,
and 147.
"Thrice-weekly dose administration.

AM J HEALTH-SYST PHARM

Summary and
recommendations:

13. The following tabulation outlines
recommended vancomycin loading
and maintenance doses for pa-
tients receiving hemodialysis, with
accounting for permeability of the
dialyzer and whether the dose is ad-
ministered intradialytically or after
dialysis ends (B-I1).

Timing and Dialyzer Vancomycin
Permeability Dose, mg/kg?®
After dialysis ends
Low permeability Loading: 25
Maint.: 7.5°
High permeability Loading: 25
Maint.: 10°
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Summary and
recommendations:

1. In patients with suspected or definitive 2. Glven the narrow vancomycin AUGC

serious MRSA infections, an individu-

alized target of the AUC/MIC, . _ratio minimal AKI risk, the most accurate
B.

MD .
of 400 to 600 (assuming a vancomycin and optimal way to manage van-

MIC.of 1 mg/L) should be advo- comycin dosing should be through

BMD - - »
-oui ] monitori Hybrid hemodialysis ther-
cated to achieve clinical efficacy while AUC-guided dosing and monitoring i v
apies. Contemporary renal replace-

range for therapeutic effect and

improving patient safety (A-II). Doses (A-II). We recommend to accomplish

this in one of two ways.

Zj;; tu(i 2;;:3%25{5;::;:: ::;n’;a; - a. One approach relies on the collec- n ecogm:zing th.at these hybrid dialysis
12 hours as an intermittent infusion tion of 2 concentrations (obtained ther ?ples eﬁ‘iczent.l}./ remove vanco-
T ——-_— near steady-state, postdistributional mycin (B-II1). I"ft’“l dosc.es sh?uld not
withmormalrenalietenuhmas peak concentration [C_]at I to be delayed to waft for a dialysis treat-
suminga MIC,,...of | mg/L (A-ID). In 2 hours after infusion and trough ment to end. Mamten.ance doses of |
patients with normal renal function, concentration [C |at the end of 15mg/ I.cg Sh-"ldd be gwen.after hybrid
these doses may not achieve the thera- thedosing inserval), preferably but hemodzaly:ws enas or.durz.ng thfzﬁnal
peutic AUC/MIC target when the MIC not required during the same dosing 6q to 90 minutes of dta’lysw,. asis don,i,
is 2 mg/L. interval (if possible) and utilizing with standa.r d hemC{dta.lyszs (B-111).

first-order PK equations to estimate Concentration monitoring should

the AUC (A-II). guide further maintenance doses.
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Perspective

Kidney360

New Vancomycin Dosing Guidelines for Hemodialysis
Patients: Rationale, Caveats, and Limitations

Susan J. Lewis' and Thomas D. Nolin’
KIDNEY360 2: 1313-1315, 2021. doi: https://doi.org/10.34067 /KID.0000192021

Table 1. Recommendations for patients receiving hemodialysis on the basis of the revised vancomycin consensus guidelines (3)

Dosing Recommendations Monitoring Recommendations

s Weight-based initial dosing recommendations with actual s TDM should be performed for all patients to individualize
body weight should be used. maintenance doses.
m A maximal loading dose of 3000 mg is recommended for m Targeting predialysis concentrations between 15-20 mg/L is
patients who are obese. likely to attain the efficacy target 24-hour AUC/MIC ratio of
m A 30% larger vancomycin dose should be considered if 400-600, assuming an MIC of =1 mg/L.
infused intradialytically.
m  Vancomycin infusion rate should not exceed 1 g/h, even if
infused intradialytically.
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2
£ 400
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200 -

[ I /// | I 1

[ |
5 10 15 20 25 30 40 50 60
Predialysis Vancomycin Serum Concentration (mg/L)

TDM, therapeutic serum drug concentration monitoring; AUC/MIC, area under the serum concentration-time curve/minimum
inhibitory concentration.

Figure 1. | Target predialysis serum vancomycin concentrations of
15-20 mg/L are predicted to attain the target AUC/MIC ratio in
modeled patients on hemodialysis receiving a guideline-
recommended dosing regimen (2,8). The model assumed patients
with ESKD (n=500) weighing 40-139 kg (mean, 76 kg) receiving a
25 mg/kg loading dose, and then 10 mg/kg after each thrice-
weekly, high-flux hemodialysis session. Blue vertical lines indicate
the target predialysis vancomycin concentrations of 15-20 mg/L
that will translate to a 24-hour AUC of <600 mgh/L, and will likely
achieve the target AUC/MIC ratio of 400-600, assuming the MIC is
<1 mg/L. AUC, area under the serum concentration-time curve;
AUC/MIC, AUC/minimum inhibitory concentration.
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Kirwan et al. concluded that target attainment with
acceptable trough vancomycin concentrations can be
achieved early in treatment with a 2000 mg loading dose
and maintenance dose of 750 mg 12 hourly for patients on
continuous venovenous haemodiafiltration (CVVHDF)
[1]. However, the Kirwan study was completed 7 years
ago, using a polyarylethersulfone (PAES) which is well
known to be a non-adsorptive membrane [1]. In current
practice, more than 95% of treatments with the Prismaf-
lex take place with the adsorptive acrylonitrile 69 surface
treated (AN69-ST) [2, 3], which also absorbs significant
amounts of vancomycin [2]. Accordingly, using a loading
dose of 2000 mg and a maintenance dose of 750 mg/12 h
in CVVHDF with the present day standard of practice,
using a prismaflex with an AN69ST, could risk treat-
ment failure [2]. In a recent study comparing adsorp-
tion of vancomycin in ANG69ST versus Polysulphone
(PS) (with similar specifications to non-adsorptive mem-
branes such as PAES), there was a significant adsorp-
tion of roughly 200 mg in 2 h by AN69ST compared to
PS [2]. In vitro, Tian studied vancomycin adsorption of
ANG69, polyamide, and PS membranes in a hemofiltration
model [3]. Vancomycin (36 mg) was added to a volume
of a blood-crystalloid (target concentration 50 mg/l) [3].
Adsorption, calculated by the fall in concentration over

*Correspondence: Patrick.Honore@CHU-Brugmann.be

'ICU Department, Centre Hospitalier Universitaire Brugmann-Brugmann
University Hospital, Place Van Gehuchtenplein, 4, 1020 Brussels, Belgium
Full list of author information is available at the end of the article

120 min, in the 0.6-m* ANG69 filters was significantly
greater (10.0842.26 mg) than in the 0.6-m> polyamide
(5.2041.82 mg) or in the 0.7-m? PS (4.8042.40 mg)
filters [3]. Theoretically, an AN69ST membrane could
therefore irreversibly take up almost one third of the ini-
tial dose [3]. If proven in vivo, loading and maintenance
vancomycin doses would have to be adapted accordingly
[3]. Because we routinely apply continuous renal replace-
ment therapy (CRRT) using the AN69 ST, we were able
to retrospectively demonstrate that daily vancomycin
maintenance doses close to 3,000 mg daily were needed
during the first 3 treatment days [4]. Choi demonstrated
that, within the first hour after changing the membrane,
a striking decline in vancomycin trough concentration
occurred, which necessitated a considerable increase in
continuous.infusion.dose [5]

In conclusion, the clinician should be aware of the
pecific adsorptive properties of the membrane used
and dose accordingly. Both personalization of vancomy-
cin dosing and therapeutic drug monitoring for these
patients is essential to guide dose scheduling.

Abbreviations

CVVHDF: Continuous venovenous haemodiafiltration; PAES: Polyarylether-
sulfone; AN69-ST: Acrylonitrile 69 surface treated; PS: Polysulphone; CRRT:
Continuous renal replacement therapy.
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CORRESPONDENCE Open Access

Membrane adsorption in vancomycin
treatment is membrane type dependent
in CVVHDF: dose correction is crucial

Patrick M. Honore'”, Sebastien Redant', Pharan Djimafo', Thierry Preseau?, Bogdan Vasile Cismas?,
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Check for
updates
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Inmunosupresion en trasplante
Tacrolimus modelos predictivos y farmacogenéticos (QF Martin Umpierrez)

 Estabilidad dosificacion ¢/12 hs
* Variante genética CYP3A
* Adherencia médico/ paciente

* I[ntercurrencias
* Diarrea
* Farmacos



. . ORIGINAL RESEARCH
? frontiers | Frontiers in Immunology published: 27 June 2022

doi: 10.3389/fimmu.2022.869554

Tacrolimus CYP3A Single-Nucleotide

Polymorphisms and Preformed
T- and B-Cell Alloimmune Memory cwounsngnt ol (M :Mls . Tcunesrom o[ s
Improve Current Pretransplant -
Rejection-Risk Stratification in
Kidney Transplantation
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Elena Crespo T, Anna Vidal-Alabré®t, Thomas Jouve>*T, Pere Fontova?, Maik Stein®* g 2
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FIGURE 3 | Proportion of TAC underexposure (<5 ng/ml) according to different CYP3A clusters. 0, 1, 2, and 3 in the legend represent the number of times that
patients were off target. (A) There were a higher proportion of patients with TAC trough levels below 5 ng/ml among HM as compared to IM and PM at mean time of
BPAR occurrence or before BPAR. The frequencies of patients with low levels at least once in this follow-up period were 20%, 29%, and 69% in the PM, IM, and
HM groups, respectively (p < 0.001). (B) There were a higher proportion of patients with TAC trough levels beow 5 ng/ml among HM1 and HMZ2 as compared to IM
and PM1 at mean time of BPAR occurrence or before BPAR. The frequencies of patients with low levels at lsast once in this folow-up period were 20%, 28%, 63%,
and B6% in the PM, IM, HMZ2, and HM1 groups, respectively (p < 0.001). TAC, tacrolimus; HM, high meatabolizers; IM, intermediates; PM, poor metabolizers: BPAR,
biopsy-proven acute rgiection.
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Preservacion de la funcion renal y tratamiento oncologico
El caso del Cisplatino

* Lograr que el paciente reciba el tratamiento mas eficaz posible.
e Evitar infradosificacion que transforme el tratamiento en ineficaz.
* Evitar que la polifarmacia aumente la nefrotoxicidad.

* Disminuir pérdida de funcion renal.
* Aguda
* Cronica

* Preservar funcion para nuevos tratamiento.
* Maxima capacidad de prediccion.



Nephropharmacology

for the Clinician

Estimation of Kidney Function in Oncology
Implications for Anticancer Drug Selection and Dosing

Morgan A. Casal,” Thomas D. Nolin,"? and Jan H. Beumer’*>

A Dose BSA-indexed kidney function | 70% ofdose  [5na) dose =
10 Wim? adjustment eGFR = 50 mL/min/1.73 m? Ll BETXYT
—_— —_—
. Absolute kidney function 70% of dose Final dose =
8GFR = 50 mL/min —| 21U
BSA= BSA-based bleomycin
1.73m? dosa = 17.3U
B BSA-indexed kidney function 70% of oo 3 Final dose =
Dose eGFR = 50 mL/min/1.73 m® 145U
10 Wm® adjustment
—_— —_— )
[ Absolute kidney function No dose reduchion ['Bina gose | 43% dose
! 8GFR = 60 mL/min > 27U increasse
BSA = BSA-based bleomycin
207 m® dose =207 U
C Dose BSA-indexed kidney function | 70% of dose Final dose =
10 Wim® adjustment eGFA = 50 mL/min/1.73 m" —*| usu
e —_—
Absolute kidney function B0%: of dose Final dose = || 152, dose
2GFH = 29 mL/min 3 81U decrease
BSA = BSA-based bleomycin
1.35 m? dosa = 12.5U

Clin | Am Soc Nephrol 14: 587-595, 2019. doi: https://doi.org/10.2215/CJN.11721018
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Patient - related

Old age (= 60-65 years)
Female sex

Altered pharmacogenetics

- genetic variations in hepatic
CYP450 system and Kidney
transporters

Comorbidities: cirrhosis, diabetes,
hypertension, heart failure, sepsis,
metabolic perturbations
(hypokalemia, hypomagnesemia,
hypercalcemia, urine pH
disturbances), active cancers

Kidney - related

¢

Underlying kidney insufficiency with
GFR < 60 mL/min/1.73m?

True or effective volume depletion
(Kidney hypoperfusion)

Biotransformation of drugs to

nephrotoxic metabolites and
reactive oxygen species

High metabolic rate of tubular cells
within a hypoxic environment

Proximal tubular uptake of drugs:
apical via endocytosis or
pinocytosis with drug accumulation
or basolateral drug transport via
hOATs or hOCTs

Drug-related

ol

Use of high doses and prolonged
dosing periods

Potent direct nephrotoxic drug
effects

Exposure to multiple nephrotoxic
agents

Pharmacokinetic and / or
pharmacodynamic interactions
between drugs that increase the
free fraction, interfere with
biotransformation or impair the
excretion of drugs and their
metabolites
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M) Check for updates

rCisplatin nephrotoxicity: new insights
and therapeutic implications

I, Man J. Livingston(?2, Robert Safirstein® and Zheng Dong (' 2=
NH,

Cl
\/
Pt

Chengyuan Tang

Cisplatin
NH, Cl
SLC22A2,
SLC22A6 or
SLC22A8 — DNA damage
T—I_(Y_A_T — Oxidative stress
NH

5

Cl
7
Pt
/ \ —ER stress

NH,  OH, I

— Mitochondrial damage

Bioactivation

Autophagy

— Cell-cycle regulation<——

' Renal proximal tubular cell

Infiltrating leukocytes ; ;

Cell death
~—— (apoptosis,
necroptosis)

|

— |Inflammation

— Senescence

Fig. 1| The pathophysiology of cisplatin nephrotoxicity. Cisplatin uptake in renal proximal tubular cells is mediated by
membrane transporters such as solute carrier family 22 member 2 (SLC22A32), SLC22A6 and SLC22A8. After entering cells,
a chlorideion of cisplatin is replaced with a water molecule. Hydrated cisplatin is then metabolically activated to the
toxic form by a gamma-glutamyl transpeptidase (GGT) and kynurenine aminotransferase 1 (KYAT1)-dependent pathway.
Accumulation of cisplatin in renal proximal tubular cells induces DNA damage, mitochondrial damage, oxidative stress,
endoplasmic reticulum (ER) stress, autophagy and cell-cycle regulation. The se processes result in renal cell death,
inflammation and cell senescence, which lead to acute kidney injury (AKl) and chronic kidney disease (CKD).
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Hoja de ruta:

* Prevalencia de enfermedad renal cronica segun grupos etarios

* Precision en la evaluacion del filtrado glomerular.
 Filtrado glomerular por aclaramiento de ioexhol

e Dosificacion de farmacos en sustitucion de la funcion renal ,
* e| caso de la vancomicina

* Inmunosupresion en trasplante
e Tacrolimus modelos predictivos y farmacogenéticos (QF Martin Umpierrez)

* Preservacion de la funcion renal y tratamiento oncoldgico
* El caso del Cisplatino
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