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Tamano y carga molecular
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Hemodinamica Renal
Tamano molecular

diiv Hiviceudial g
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HZU NalC1 Tabla 26-1 Capacidad de filtracién de las sustancias por los

1  x - Mioglobina capilares glomerulares basada en la masa molecular

- Glucosa Inulina Sustancia Masa molecular Capacidad de filtracién

“F
T Agua 18 1
PR o Sodio 23 1
Hemoglobina Glucosa 180 1
LW Inulina 5.500 1
Albamina. .__
L 1 L Mioglobina 17.000 0,75
kM 20, =i 40 AlbGmina 69.000 0,005

o
Radio molecular {A)

1 significa que la sustancia se filtra tan libremente como el agua

1% . 0,75 significa que la sustancia se filtra con una rapidez de solo un 75% de agua
Cg=concentracion de Ta molecula en el onice f P g

filtrado.
Cp= concentracion de 1a molécula en el

1.- Vander Renal physiology 8va Ed. Por: Dr. Javier Rodriguez Revilla
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Determinantes
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Figura 2-2. Fuerzas estimadas que participan en la filtracion glomerular en el hombre
(éstos son los mismos valores que se ilustran en el cuadro 2-1). Presion de filtracion neta

(PFN) = Pac—Tlec— Pec

Por: Dr. Javier Rodriguez Revilla
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Hemodinamica Renal
Determinantes

UAUIO &=1. FUEiLds eslinduds Gue pal UCIPdi €1 bd U acion giorneridl en nuimdanos

| T—
# AT duluplhrgm h_l pilarg
OIS - s e - (mmHg) S0 {mmMg)
Que favorecen la filtracion 80 58
Presidn hidriulica
capilar glomerular, P,
Que se oponen a la filtracion 15 15
a Presion hidrdulica en |a
cApsula de Bowman, Pm
b Presidn oncdtica en el 21 33
capilar glomerular, .
Presidn de filtracién neta (1-2) 24 10

&
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Hemodinamica Renal
Determinantes

bWV L d. MCoUTICH UE Vo UClCh i nidilCo GiCulvo U id 1o y divinco

que influyen en ellos

Determinantes directos de la TFG: Factores principales que tienden a incrementar
T St T e o TN Sl e .
X, 1o Area de superficie glomerular (a causa de

relajacion de las células mesangiales glomerulares)
Resultado: 4 TFG

Per 1. Presién arterial renal
2. | Resistencia de la arteriola aferente (dilatacion aferente)
3. 4 Resistencia de [a arteriola eferente
(constriccidn eferante)
Resultado: 4 TFG
P 1 t Presion intratubular por obstruccion del wibulo
o el sistema urinaro extrarrenal
Resultddu;l TFG
X, 1 ¢ Presidn oncética general y plasmatica (ajustala
al principio de los capilares glomerulares)
2. Flujo plasmético renal (incrementa la . a lo largo

de los capilares glomerulares)
Resultado: | TFG

TFG, tasa de filtracion glomerular;/*, coeficiente de filtracion; Pgc presion hidraulica capilar glo-
merular,Psc, presion hidraulica de la capsula de Bowman;, e, presion oncdtica capilar glomerular.
Lainversion de todas las flechas del cuadro disminuye las magnitudes de K:Pae, Pac V e

1.- Vander Renal physiology 8va Ed. Por: Dr. Javier Rodriguez Revilla
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Autorregulacion
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Autorregulacion

Glomerular Hemodynamics

Arteriolar Renal blood Net
resistance Glomerulus flow ultrafiltration
pressure

Control %—) -« -«
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1. Richard J. Johnson, COMPREHENSIVE CLINICAL NEPHROLOGY, 2015, 5 Ed. Por: Dr. Javier Rodriguez Revilla I I
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Autorregulacion

Physiologic and Pharmacologic Influences on Glomerular Hemodynamics

Arteriolar Resistance

Afferent Efferent Renal Blood Flow Net Ultrafiltration Pressure K, GFR
Renal sympathetic nerves () T l U Il !l
Epinephrine T l — ? l
Adenosine T - J l ? l
Cyclosporine T - l d ? l
NSAIDs () T l 1 ? 1
Angiotensin II T ™ J T l -
Endothelin-1 T () l T l l
High-protein diet l - T T -3 T
Nitric oxide l l T ? T T(?)
ANP (high dose) 1 — T T T T
PGE,/PGI; l 1(?) T T ? T
Calcium channel blockers l - T T ? T
ACE inhibitors, ARBs l N T l T 7*

1.- Richard J. Johnson, COMPREHENSIVE CLINICAL NEPHROLOGY, 2015, 5 Ed. Por: Dr. Javier Rodriguez Revilla I I
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CARDIO-THORACIC
SURGERY

Volume 47, Issue 2
February 2015

Article Contents

Hemodinamica Renal

Pulsatile cardiopulmonary bypass and renal
function in elderly patients undergoing aortic
valve surgery

Aldo Domenico Milano, Mikhail Dodonov &, Willem Van Oeveren,
Francesco Onorati, Y. John Gu, Maddalena Tessari, Tiziano Menon,
Leonardo Gottin, Giuseppe Faggian

European Journal of Cardio-Thoracic Surgery, Volume 47, Issue 2, February
2015, Pages 291-298, https://doi.org/10.1093/ejcts/ezul36
Published: 16 April 2014  Article history v

Por: Dr. Javier Rodriguez Revilla
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Hemodinamica Renal

PP NP P-value
Preoperative plasma creatinine (umol/l) 88+19 94+23 0.30
Preoperative 18 h CCr (ml/min/1.73 n12} 71+23 67 £24* 0.60
Urine output during CPB [mlu"h_:'m:) 250+193 220+ 124 0.54
Urine output for whole operation [ml.-’mz} 653 +353 602 £296 0.60
Urine output 18 h in ICU r]mls‘mz}w 1831+498 1833 +493 0.99
Intraoperative furosemide requirements (mg) 0[0-20] 5[0-20] 0.71
Postoperative 18 h furosemide requirements (mg) 40 [20-50] 40 [20-40] 0.83
Postoperative 18 h CCr (ml/min/1.73 mz) 6035 45£15* 0.07
Postoperative 18 h plasma creatinine (umol/l) 102+26 107+23 0.50
Postoperative fourth day plasma creatinine (umol/l) 99+38 101+31 0.861
Plasma creatinine at discharge (pmol/l) 89+32 95+27 0.498

Data are presented as mean + SD or median [interquartile range].
PP: pulsatile perfusion; NP: non-pulsatile perfusion; 18 h CCr: creatinine clearance calculated in

Por: Dr. Javier Rodriguez Revilla
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T0

NAG (mlU/ml)
PP 11.4[2.2-23.1]
NP 1.8[1.3-4.3]
P 0.042

KIM-1 (ng/ml)
PP 0.46 [0.28-0.62]
NP 0.40[0.22-0.61]
P 0.67

NGAL (ng/ml)
PP 5.9 [4.6-10.8]
NP 9.3[4.5-18.8]
P 0.35

T1

7.5[0.8-21.2]

6.6 [1.3-16.4]

0.89

0.11[0.09-0.18]

0.17[0.12-0.27]

0.15

9.5 [4.5-68.1]

42.3[15.5-691]

0.010*

Hemodinamica Renal

T2

7.0[2.3-15.7]

15.5[3.1-36.0]

0.20

0.23[0.12-0.42]

0.20[0.10-0.41]

0.69

7.3[5.2-21.4]

39.5[21.4-615]

<0.001"

T3

0[0-2.6]

0.6 [0-11.0]

0.008*

0.78[0.33-1.7]

0.96 [0.55-1.16]

0.75

13.0[6.9-30.9]

37.0[13.7-179]

0.015

P-value

0.067

0.111

<0.001

<0.001

0.131

0.010

P-value

0.244

0.911

0.015

P-value

0.245

0.919

0.035

Por: Dr. Javier Rodriguez Revilla
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Scandinavian Journal of Clinical and Laboratory Investigation >
o Volume 78, 2018 - Issue 1-2

686 Listen

Original Article

0 | | Isolated kidney perfusion: the influence of
pulsatile flow

Charlotte von Horn & Thomas Minor %

tmetric Pages 131-135 | Received 18 Jul 2017, Accepted 13 Dec 2017, Published online: 04 Jan 2018

M) Check for updates

&6 Download citation https://doi.org/10.1080/00365513.2017.1422539

@
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am carsiotnorae RENAI Funetion After Implantation of Continuous Versus

doi: 10.3978)iss Pyy]satile Flow Left Ventricular Assist Devices

Comparisor Presented at the 2007 ISHLT 27th Annual Meeting and Scientific Sessions, San Francisco, California, April 25—-28

devices‘ is 2007. Volumen 1, N= 2. 2017
’ Emm ISSN: 2575-2650
Allen Cheng, Chr Sigrid E. San Publicado por ALAP
Schima, PhD?

%% PlumX Me ARTICULOS DE REVISION

Jo Dr. Roy Rojas Zeledin.

- hitpe-// e E .
DOI: mu ~ Médico A nr.x'rfsmdugn y Perfusionista.
Hospital San Juan de Dios.
¥ Costa Rica.

Flujo pulsatil, una “técnica olvidada”. 0pcidn o eleccion?

Pulsatile flow, a “forgotten technique”. Option or choice?

= Author informa

“La sangre en los animales pulsa dentro de las venas. Las venas pulsan como un todo de manera sincronica y exitosa de manera tal que ellas

Por: Dr. Javier Rodriguez Revilla
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ﬁ

Adenosine " Endothelin /| Myogenic reflex NPs Angiotensin |l

b 1 \J j 4

Efferent
Glomerulus
> Afferent arteriole > arteriole

AN

Kinines ||NPs||PGs| | NO

/'vVenous pressure

|

IAH

a|ngny |a|}a§/

[TGF|

&
Por: Dr. Javier Rodriguez Revilla



GALAP

Funcion Tubular

Froximail convoiuted Dlslal convoluted tubule
tubule
Reabsorption of Secretion of ions, acids, drugs,
water, ions, and all s toxins
organic nutrients tubule Variable reabsorption of water

sodium ions, and calcium ions
(under hormonal control)

Glomerulus

“fferent arteriole

'\' { [COLLECTING SYSTEM

Afferent arteriole Ascending
T limb of :
Bowman's capsule loop ends Collecting duct
> o2 | Variable reabsorption
Renal ick . of water and
m ascending © reabsorption or
Production of limb secretion of sodium,
filtrate < <% potassium, hydrogen,
< .\ and bicarbonate ions
Thin
descending >
limb
i Descendi “ \Ascend' \J l
escending ing
&> Water mb ) timb Papillary duct
&> Solutes A_f Delivery of urine
* Filtrate of Henle l to minor calyx
2> Variable . Minor
reabsorption Further reabsorptionof water | calyx
or secretion (descending limb) and both
sodium and chloride ions
(ascending limb)

&
1- Richard J. Johnson, COMPREHENSIVE CLINICAL NEPHROLOGY, 2015, 5 Ed. Por: Dr. Javier Rodriguez Revilla I I
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Funcion Tubular

lajor Transport Mechanisms Along the Nephron
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1.- Richard J. Johnson, COMPREHENSIVE CLINICAL NEPHROLOGY, 2015, 5 Ed.
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Renal Sodium Handling
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1.- Richard J. Johnson, COMPREHENSIVE CLINICAL NEPHROLOGY, 2015, 5 Ed.

Funcion Tubular

Transport Mechanisms in

the Thick Ascending Limb

Lumen Cells of lick ascending dmb Inerstitial fiuld

Paracaliular
diffusion

Lumen-posiive
patantial Afferanos

Por: Dr. Javier Rodriguez Revilla
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Diuréticos
Lugares de Accion

—
Afferent Basolateral
arteriole  Macula
N densa
Bowman's \

Pocket for ions
loop Diuretics
octo— € )

Medullary
collecting
duct

CONNECTING TUBULE
COLLECTING DUCT

Basolateral

Thin ;

/ Thin B, N
descending ascending
limb ’.' limb

THICK ASCENDING LIMB ' 2
——Basolateral

1.- David H. Ellison, Clinical Pharmacology in Diuretic Use, CJASN April 2019, CJN.09630818
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GPALAP Diuréticos

Farmacodinamia y Biodisponibilidad

Ingestion

Plasma [diuretic]

Metabolism Absorption
Varies (see Table 1)
80% -
Torsemide \/L ) Time
50% w
Bumetanide —_— Distribution C
50% (bound to albumin) = ‘ceiling’
/ = Norma
Furosemide — g0+ %
]
=z
©
=1
S
8 “threshold’
w

Log [Diuretic]p

Excretion
Secretion by OAT along

alona nroximal tubiile

1.- David H. Ellison, Clinical Pharmacology in Diuretic Use, CJASN April 2019, CJN.09630818 PO}". DI". Javzer ROdrlgueZ ReVZ”a




THALAP Diuréticos

Farmacodinamia y Biodisponibilidad

1 — v
& = N c y
= o ormal S Norm:
) = o
o | Normal o )
X o D %)
) CKD 6 b Loop
3] - o Diuretic
=z [0}
- Z CKD =z
T [} DCT
= R Q

.5 % = Diuretic
b T o
L < <

Plasma log [diuretic] Plasma log [diuretic] 0 120

P et oo PO 13 SOOI 1O (L 1 O

&
Por: Dr. Javier Rodriguez Revilla
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THALAP Diuréticos

Farmacodinamia y Biodisponibilidad

Qn diureti

CAVITUVILI

Baseline

N

e A\AbL yese

&
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@ALAP CEC
Caracteristicas

 (Capacidad de bombear sangre
— No pulsatil — pulsatil
* Generacion de diferencial de presiones
e Sistema tubular externo
* Membranas de oxigenacion y hemoconcentracion

Solucion de cebado

@
Por: Dr. Javier Rodriguez Revilla
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Interacciones
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1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018
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e Estrés oxidativo

perfusion

* Embolizacion
e Respuesta .
Neurohumoral Alteraciones

Hematoldgicas

¢ Nefrotoxinas
enddgenas

| 217
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263

ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8

CEC + FRA

Caracteristicas

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018

O,
. : : : (&
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrlguez Revilla



TPALAP CEC + FRA

Caracteristicas

Preoperative
Age
Female gender
Hypertension
Pulse pressure 40 mmHg
Chronic kidney disease
o e Diabetes
® C O m O r b I I I d a d e S Peripheral vascular disease
Chronic obstructive pulmonary disease
Congestive heart failure
= LV ejection fraction<35%
— Afe Cta n | a a u tO r re g u | a C I O n Need for emergency surgery
Cardiogenic shock (IABP)
. Vs . Left main coronary disease
— Act I Va n r pta S C ro n I C a S Perioperative myocardial infarction
Previous cardiac surgery
Procedure-related

— CKD -2 Factor de Riesgo b

Cross-clamp time
m a S fu e rt e Nonpulsatile flow

Hemolysis
Hemodilution
CABG + valve surgery

Postoperative
Severe sepsis, septic shock
Hemorrhagic shock

Nephrotoxic medication
Aminoglycosides. vancomycin, nonsteroidal anti-inflammatory drugs

IABP: Intraaortic balloon pumping, CPB: Cardiopulmonary bypass,
CABG: Coronary artery bypass grafting, LV: Left ventricular

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018

| 217 o
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263 . e R @
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrlguez Revilla

ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8
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Caracteristicas

* Inestabilidad hemodinamica
— Vasodilataciéon = Anestésicos
— By —Pass
— Perdidas Sanguineas

— Baja Reserva Cardiopulmonar
 Manejo Pre — Intra — Post de cambios hemodinamicos
— Disminuyen incidencia de FRA en pacientes de riesgo
Hipotension
— Aumenta el Riesgo si PAM < 65SmmHg

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018
| 217
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263

O,
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrlguez Revilla
ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8
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Caracteristicas

* Pinzamiento de Aorta
— Isquemia

— Re perfusion
* PROBABLE papel principal

— Afectacion microcirculaciéon renal
e Vasoconstriccion Pre-G Persistente

* Disminucién de flujo en medula externa

e Disminucién de TFG, Flujo Renal, Absorcion
— MAYOR CONSUMO DE OXIGENO!!!

» Ineficiencia
» Uso en otros procesos

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018

| 217 o
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263 . e R @
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrlguez Revilla

ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8
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Caracteristicas

* Nefrotoxinas
— Enddgenas: HEMOGLOBINA

—  Exdgenas
* AFECTACION HEMODINAMICA
— Agota ON
—  Extres inflamatorio y oxidativo (Fe2+)
* TOXICIDAD DIRECTA
* OBSTRUCCION DE LUZ TUBULAR

LESION VASCULAR

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018

| 217
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW

ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8
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Caracteristicas

* Procedimiento Quirurgico

— Inflamacion
— Relaciéon Contacto sangre — Superficie Artificial

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018

| 217 o
2.-Bullen A. - Liu Z.Z. - Hepokoski M. - Li Y. - Singh P. Renal Oxygenation and Hemodynamics in Kidney Injury, Nephron 2017;137:260-263 . e R @
3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrzguez Revilla

ARTICLE Year : 2017 | Volume:2 | Issue:1 | Page:3-8




CEC + FRA

* FRA POST OPERATORIA

— Aumenta el Riesgo de muerte incluso afios después
— Aumenta la incidencia de ERC incluso MAS QUE FRA POR SEPSIS
— Creatinina es un factor RELATIVO

e SEGUIMIENTO

1.-John A. Kellum1 and John R. Prowle,Paradigms of acute kidney injury in the intensive care setting, NATURE REVIEWS | NEPHROLOGY VOLUME 14 | APRIL 2018
| 217
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3.- Chamberlain | Obialo, Renal Division, Morehouse School of Medicine, Atlanta, GA, USA, Acute kidney injury following cardiopulmonary bypass surgery, REVIEW Por: Dr. Javier Rodrzguez Revilla
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