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Stadia akutniho poskozeni ledvin podle KDIGO
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Increase in serum creatining to 40 mg/dl ( =353.6pmol/|
OR
Initiation of renal replacement therapy

OR, In patients <18 years, decrease in eGFR to <35mUmin per 1.73 m*

Stage Serum creatinine Urine output
1 15-1.9 times baseline <05mi/kg/h for 6-12 hours
OR
=03mg/dl (265 pmol/l) increase
2 20-29 times baseling <05mlkg/h for =12 hours
3 30 times baseline <03mlkg/h for =24 hours
OR OR

Anuria for =12 hours
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Laboratorni dif.dg. AKI

norma prerenalni renalni
Uosmol 400-600 >400 <400
(mmol/l)
spec.hmotnost 1015-1025 >1020 cca 1010
UNa(mmol/l) 15-40 <20 >30
Ukreat/Skreat 20-60 >40 <20
Index ASL 2-3 <1 >3

UNa.Skreat/
Ukreat




Diagnhdza AKI

2.

3.

4.

Anamnéza:
funkce ledvin, sepse,

Zhodnoceni
intravaskularniho
objemu:

Ié€ba podle
klinického kontextu

* biopsie ledviny
» empiricka terapie

nefrotoxiny, svolumexpanze « kortikoidy
-urea, kreatinin, K, ABR, | *CVP vysazeni

osmolalita plazmy, GFR, | *ECHOKkg nefrotoxind

CIN?

Zhodnoceni stavu USG

* stav hydratace, TK

*vylou€eni subrenalni
obstrukce

katetrizace mocového
méchyre

dalSi imunologicke,
mikrobiologickeé
vySetreni krve

biochémie krve, modi
KO

USG/angio CT
cévni reCisté (jen
indikované stavy)




Nephrol Dial Transplant (2014) 29: 2054-2061
doi: 10.1093/ndt/gfu292
Advance Access publication 18 September 2014

Mephrology Dialysis Transplantation

O?’Igl n al ArtICles Eric A.]. Hoste', Peter A. Mc(fu]loughz’s, Kianoush Kashani®, Lakhmir S. Chawla™®, Michael Joannidis’,

Andrew D. Shaw®, Thorsten Feldkamp™'’, Denise L. Uettwiller-Geiger'', Paul McCarthy'?, Jing Shi'?,
Michael G. Walker", John A. Kellum'* on behalf of the Sapphire InvestigatorsT

Derivation and validation of cutoffs for clinical use of cell
cycle arrest biomarkers
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Rizikové faktory pro vznik AKI

Sepse Dehydratace

Kriticky nemocny Vék

Obé&hové selhani Zenské pohlavi

Popaleniny Cernd rasa

Trauma CKD

Kardiochirurgicky vykon Chronické onemocneéni jater, plic..
Velky chirurgicky vykon Diabetes mellitus

Nefrotoxicka lécba Nadorové onemocnéni

Kontrastni latky Anémie

Otrava
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Etiological factors, prognostic assessment,
and outcomes of patients with acute Kidney
injury and multiple organ dysfunction
syndrome

Z. Gaol. D.W. Mu’. L. Guo’®, X.M. Li!' and LL.D. Lun'’

Table 1. Causes of primary disease in 123 patients with severe AKI combined with MODS.

Cause of pnmary disease N
AKI after major operation 23
Renal parenchyma disease 13
AKI caused by tumor in advanced stage 11
AKI caused by MODS 31
AKI caused by mfection and pyemia 18
AKI complicating severe pancreatitis 12
AKI caused by trauma and compression syndrome 6
AKI caused by drugs (including chemotherapeutics) 9

Table 4. Prognosis of 123 patients with severe AKI combined with MODS.

Number of mjured organs N = Deaths  Recovery of kndney function  Fatality rate (%)  Recovery rate of kndney function (%5)

2 26 3 7 19.2 269
3 28 19 3 67.9 179
4 39 35 4 89.7 10.3
5 24 24 2 100.0 83
6 v 6 0 100.0 0.0

Genetics and Molecular Research 13 (4): 8378-8384 (2014)



What is the real impact of acute kidney injury?

Michael Bedford’, Paul E Stevens', Toby WK Wheeler' and Christopher KT Farmer'

66,829 admissions in

45,621 patients during 6 months

30,814 maternity and day case

admissions

36,015 admissions in
27,436 patients

10,030 admissions in 7,496

Patient survival by AKI

1.00

patients with insufficient SCr data E 1
0 B 12 18 24
25,985 admissions in Time (months)
19,940 patients Mo AKI AKINY
| AKINZ AKINI
Figure 2 Kaplan-Meier survival by stage of AKI. Note that the
3,961 admissions | | 927 admissions 633 admissions | | 20,464 admissions AKI groups are based on ‘upgraded’ AKI risk.
with AKIN 1 with AKIN 2 with AKIN 3 with no AKl ‘
3,067 patients with | | 807 patientswith | | 588 patientswith || 15,478 patients .
highest AK level a | | highest AK1level a | | highest A levelas | | with highest AK Bedford et al. BMC Nephrology 2014, 15:95
AKIN 1 AKIN 2 AKIN 3 level as no AKI




Poruchy metabolismu Na~*

—



Poruchy metabolismu Na*

[Na*] = mnozstvi Na/mnozstvi H20

1

RAAS ADH

—



Hyponatremie
Na+t <135 mmol/I

[Na*] = mnozstvi Na/mnozstvi H20
‘Na+/ H20
Anebo




Hyponatremie

Osmolalita plazmy

S

>290 mOsm/kg normalni <275 mOsm/kg

| |

Hyperglykémie lipidy? Hyposomolarni hypoNa
Manitol proteiny? Zvyseny ADH

—



Hypoosmolarni hyponatremie

Objem ECT

— | T

Hypovolémie Euvolémie Hypervolémie

l l

Una>20 mmol/l ev. <20 mmol/I

Ztraty renalni, extrarenalni SIADH jaterni cirhosa
Zvraceni, prujmy hypotyreosa selhani ledvin
Diuretika psychogenni nefroticky sy
Addisonova choroba polydipsie selhani srdce

Nenatriova osmoticka
diuréza




Magler et al. BMC Medicine 2014, 12:231
http://www.biomedcentral.com/1741-7015/12/231
BMC Medicine

Open Access

RESEARCH ARTICLE

Diagnosis and treatment of hyponatremia: a
systematic review of clinical practice guidelines
and consensus statements

Evi V Nagler'*", Jill Vanmassenhove?, Sabine N van der Veer'”, lonut Nistor'®, Wim Van Biesen ',
Angela C Webster®®” and Raymond Vanholder'~




Table 3 Summary of recommend stions for approaches to treatments for hyponatremia by incduded guidance documents
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Lécba hyponatremie

Polydipsie - restrikce tekutin
SIADH - restrikce tekutin, NaCl tbl p.o
- furosemid, (vaptany??)
Hypovoléemie - fyziologicky roztok NaCl i.v 0.9%
Akutni hypoNa~* ( vznik do 48 hodin)

bolus 100 ml 3% roztoku NaCl av 1. 2 hodinach
zvyseni o 5 mmol/| dale postupné 1-2 mmol/l/h k
dosazeni 130 mmol/I

» Chronicka hypoNa* - hrazeni 3% NaCl i.v s
maximalnim zvysenim o 6 mmol/l/24 hodin

—

v Vv VvV VvV Vv v



MedCalc: Hyponatremia & Hypernatremia

Patient's Sodium: 115 mEgL Comect for:
, Temp: 38
Target Sodium: 130 meg 7| Fever? = Cp
RateofNa 0.5  mggune ¥ Insensible  Amount 1000
Comection © gyar 30 hours Loss? cciday =
Patient's Weight - 70 kg -
Patientisa: man -

Calculate using :  Adrogue formula -

Calculats Flulds |
Obnovlt Pévodne Nastavenis |
NFRate: 857 cotr  * far 20 hours
IV Fluids : 3% MaCl v

Classic Formulas:
Hypernatremia Hyponatremia
gered  ya® requirement (mmol) = fotal body water ¥ (desired
Total HyO deficit (L) = fotalbody  K2' pa® - cerymma®)
waker vl 1-  senum ! Ha" reguirement i=mol) x 1000

Ha® Rate of Rfusion (oo
= Imfusate MaT immolll) ¥ ime

[hioers]
Adrogue Formula:
Cnangs In carum Na = N:;::il::' i-:mm = Insensible water losses = 500 - 1500 colday.
Fever increases insensible water losses by 10% per degree Celsius above 38", or 100-
e | [Total Body Water om mere: - 150 ce'day increase per degree Celsius above 37°.
Infusate fmmell | | crikdren 0.5 xweight
:: x: "T: women D5 ¥ wegnt Adrogue, HJ; and Madias, NE. Primary Care: Hypernatremia. New Engiand
YT = et Joumal of Medicine 2000; 42(20):1483- 1482,
Lactate Aingers 120 ooy Mo ST Adrague, HJ; and Madias, ME. Primary Care: Hyponatremia, New England
0.45% Naci [ Na) L Joumnal of Medicine 2000; 342(21):1581-1588.
0.2% Mail (£ NE) 4
5% Dextrose Inwabker (D5 o




Lécba hyponatremie

» 3% roztok NaCl (7 amp 10% NaCl + 250 ml F1/1)

- Pokud nelze zjistit anamnézu - hypoNa* povazovat
primarné za chronickou

- Syndrom pontinni myelinolyzy - nasledek nesetrné
upravy hypoNa+*

—



Hypernatremie
Nat>145 mmol/l

[Na*] = mnozstvi Na/mnozstvi H20

tNa+/ H20

Anebo
Na+/ BIH20

—



Hypernatremie

<800mOsm/kg >800mOsm/kg
Renalni ztraty vody zvyseny prijem Na
Diabetes insipidus osmoticka diuréza ztrata vody GIT-em
/N !
CDI NDI (GDI) glu, urea, manitol idiopaticka hyper Na

Snizeny prijem vody??




fractional excretion  egfr | waterdeficit  sodium correction  potassium gradient

water deficit

- t sodi 150 , water deficit flow rate
Current sodium: meq/L 2 1 105
Lieight: 70 kg litars cc'hr for 20 hours

The flow rate is a calculated rate of DSW to

[ = - .
Male ® Eemale treat the hypematremia,

| Eldery

Hint: type the underined lettar to select the item without using the mouse.
Type L after entering the weight in pounds to convert to kilograms.

The free water deficit is used to assess the amount of water replacement nesded to correct hypermnatremia. As with many medical equations, the
result is an estimate that may not be valid for a given patient. Repeated measurements of sodium may be needed to ensure safe treatment. The
calculation is basad on the formula:

water deficit = (total body water)*{1-(140/Na})

total body water = correction factor * weight

The correction factor is 0.6 for men, 0.5 for women and elderly men, and 0.45 for eldedy women,

Also offered is a calculated flow rate and duration for IV DSW. This calculation is based on a conservative correction rate of 0.5 meq/L'hr to avoid
carebral edema. It does not take into account ongoing water losses.

T

22.1. 2015

omatic.comwater deficit.php




Lécba hypernatremie

» Nahrada tekutinoveho deficitu - 50% v
prvnich 24 hodinach

» deficit vody v [=0.6 x (TH)n x (1-140/S,..)
» Pokles Na maximalné o 0.5 mmol/l /h a
maximalné o 12 mmol/l/24 hodin

» Podavat 5% glukosu nebo 0.45% NaCl i.v. pri
deficitu tekutin

» Leécba zakladni choroby (DDAVP)

—



Poruchy metabolismu K+

—
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Hyperkalemie

Pseudohyperkalemie
_eukocytoza, trombocytdza

Hemolyza

» EKG ??

— Vysoka,
pokles amplitudy hrotnata vina T

my:\\/\//
siroka a J
plocha vina P / L e R deprese ST Useku

prodiouzeni rozsifeny QRS komplex

intervalu PR




Hyperkalemie

ani K+
] priem

rozpad bunék
Hyperkalemicka
periodicka paralyza

» Infuze s KCI » GF<10 ml/min » Digoxin
» Transfuze » Beta-blokatory » MAC
» Katabolizmus
» Hypoxie
4
4



Snizena renalni exkrece K+

| K5

» Selhani
ledvin

AKI/CKD

Lo

» Léky ‘

» adrenalni
insuficience

» Hyporeninovy
hypoaldosteronizmus

Blokada RAAS

ACEi /AT
blokatory

Cyklosporin
Heparin
NSAIDs




Lécba hyperkalemie

Vstup K+ do » , . .
v iliz membran +
<+ 10%Glukosa + hemodialyza
ROEIRG » Calcium = jontomé&nice (Ca
Humulin R i.v gluconicum i.v :
T n¥ resonium p.o.)
< NaHCO3 4,2% + klickova
i.v. (BE x t.hm diuretika
x 0,4) podat
1/3 z
vypocitané
davky
*» Beta-
adrenergni
agonisti -

inhalace
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Patiromer in Patients with Kidney Disease and Hyperkalemia
Receiving RAAS Inhibitors

Matthew R. Weir, M.D., George L. Bakris, M.D., David A. Bushinsky, M.D., Martha R. Mayo, Pharm.D.,
Dahlia Garza, M.D., Yuri Stasiv, Ph.D., Janet Wittes, Ph.D., Heidi Christ-Schmidt, M.S.E., Lance Berman, M.D..
and Bertram Pitt, M.D., for the OPAL-HK Investigators¥*

5.8+ Potassium in diet
¢ —
5A6"‘ N
g .4 ; \ X Overall
8. 524 Patiromer does not bind
g 3 \ dietary potassium
= 5.0
E3s
5 E 4.3 Mild hyperkalemia
£ 464 ST .
g 1 AR ee———
= 4.4 Moderate-to-severe
424, hyperkalemia
4 == Absorplion from small intestine
0.0 T . T . T elevated potassium —"\ | oFr
Day Wk Wk wk Wk /
3 1 2 3 4 & »
Base-
No. at Risk line ‘
.athsx /% B T @ Patiromer binds potassium
Overall 243 217 237 28 221 219 prmarily In the colon Reduced
Mild h,perka!emia 92 80 S0 87 85 85 potassium
Moderate-to-severe 151 137 147 141 136 134 avcretion in urine

hyperkalemia hittp://www relypsa.comy/pipeline/patiromer-fos moa-of-patiromer




Original Investigation

Effect of Sodium Zirconium Cyclosilicate on Potassium

Lowering for 28 Days Among Outpatients With Hyperkalemia
The HARMONIZE Randomized Clinical Trial

Mikhail Kosiborod, MD: Henrik S. Rasmussen, MD, PhD:; Philip Lavin, PhD: Wajeh Y. Qunibi, MD: Bruce Spinowitz, MD: David Packham, MD:
Simon D. Roger, MD: Alex Yang, MD; Edgar Lerma, MD: Bhupinder Singh, MD

10-mg Zirconium cyclosilicate 6 doses 6.6-
58, 7 ¥ L o o 0hours g
_ & 624 | @ 48hours
E 5.6 E E
E ., E 5.8
= S5 'E U
£ [} g g & © 3 3 3
@ 5.2 ’ o 34
= I E o]
=~ 5.0 S g
£ T
E wi
3 4.8 % 5 E
S i = 48 [ ] [] [ ] ) [] L] [ [
24}
24
4.2
B S E Al CKD CKD Heart Diabetes Taking I*:5_5 5.5-=6.0 EE.GI
0 4 B 12 16 20 24 28 32 36 40 44 48 History eGFR Failure Mellitus RAASI Baseline Potassium
Time, h Level, mEq/L

JAMA. doi:101001/jama.2014.15688
Published online November 17, 2014,




Hypokalemie

%\
n
» MAL » Zvraceni » >25 mmol/24hod
» B-agonisti » prujem
» Inzulin
» Hypokalemicka
periodicka

paralyza



Hypokalemie a hypertenze

Prnnérni
hyperaldoste ro-

Stend6za renalm
arterle

nizmus




Renalni ztraty K+ pri normotenzi

Osmoticka léky (utajovane RTA Vrozené tubulopatie
diuréza zvraceni?)
Diuretika Proximalni Bartter
(furosemid, Distalni Gitelman
Hazidy)

Cisplatina
Aminoglykozidy
Amfotericin B
ticarcilin

Vysoky odpad CI-v moci (nad 40 mmol/I)




Lécba hypokalemie

Podle etiologie
Hyperaldosteronizmus - spironolakton
Kalium chloratum p.o. (1g=13,5 mmol K+)
— denni davka 20-50 mmol K+
Kalium i.v. 10 mmol/hodinu maximalnée
Ani pri tezké hypokalemii - urgentni stavy!!
K*<1,5 mmol/l nelze podat vice nez 20 mmol K+
za 1 hodinu.

» 10 ml 7,5% roztoku kalium chloratum (750 mg) =
10 mmol K+a 10 mmol Cl-

—

v Vv VvV VvV Vv v



Zaver

» Pfri zménach v iontogramu vzdy zohledni
Klinicky stav pacienta

» Dulezita jsou anamnesticka data o uzivanych

écich

» Vek, pohlavi a hmotnost pacienta - zohledni
vzdy pri uprave vnitrniho prostredi

» Rozhodni se spravné kdy musis jednat
agresivne a kdy s maximalni rozvahou

—




Petejova and Martinek Critical Care 2014, 18:224 C
http://ccforum.com/content/18/3/224 c
CRITICAL CARE

REVIEW

Acute kidney injury due to rhabdomyolysis and
renal replacement therapy: a critical review

Nadezda Petejova  and Arnost Martinek

Dékuji za pozornost
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