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C—HEHATDLUEKE PREISKAYE 2509.2013 93:33

Oddelek za intenzivno interno medicino
FEezultat EM Frei=kawa FEef  vredno=st
o KE-Hemogram............... -
& H 15 .25, ... ... 10 "9"~ E-levkociti. .. .. ... ...... 4 0 - 10.0
I O O 10712° KE—eritrociti. ... ... ... ... 4 2 — 6.3
& L 101, ... .. ... ... g-L.. ... E-hemoglobin. . ... ........ 120 — 1810
& L 0. 295 ... ... ... - E-hematolkrit............. 0.37 — 0.54
& 874 £tL. ... .. MCWY . g1 — 94
o T T 0g. ... .. MCH. . ... 26 — 32
& 239 g-L. . ... MCHC . .. . 310 — 350
& 161, ... .. 10797 L E—trombociti. . .. ... ... ... 140 — 3410

-BIOKEMIJSKE PREISKAYE 25092013 9:33

Oddelek za intenzivno interno medicino

Fezultat EM Frei=skawva Fef vrednost
& H 41,7 mmnol<L. . S—urea (=echninal......... 2.8 - 7.5
& H 215, .. ... uncl-L. . 5-kreatinin-E......... ... 44 — 97
& L 17 mnLl-mins Ocena GF. ... ... . ... ... . .. - - -
& H 174 mg-L. .. S-CEF. .. ... ... ... ... .. .. do — &
& 143 mmol<L. . S—natriy (Ha)............ 135 — 145
& L 2. 79 mmolsL. S-kalig (K).............. 3.8 — 5.5
& 109, mmol<L. S-kloridi (Cly........ ... 97 — 110
& 219 mmol<L. S-kalciy (Cad). ... ... .. ... 21 - 2.6
& 0.72. mmnol<L. . S—magnezij (Mg).......... 0.e — 1.1
& He S mmol<L. .5, P-glukoza {(al)..... .. .. 3.6 — 6.1
&@H1. 9 ... mmol<L. P-laktat (ak). . ...... ... . 0.5 -1.8




RAZMISLEK

e Kdo je bolnik?

e Kajnam pove en sam podatek o vrednosti
serumskega kreatinina?

e Katero formulo za izracun ocene ledvicne funkcije
bomo izbrali in zakaj?

e Okuzba in povzrocitelj?

e FD in FK lastnostiizbranega antibiotika?

e Je potrebno odmerek prilagoditi?

e Kako bomo bolnikovo stanje monitorirali?




NAMEN PRISPEVKA

Kako ocenimo ledvicno funkcijo
Ledvicna okvara: akutna ali kronicna
Vzroki in posledice

Kdaj in kako prilagajmo odmerke



OCENA LEDVICNE FUNKCIJE



ZAKAJ JE S-KREATININ SLAB OZNACEVALEC?

Spol

Starost

MisiCna masa

Prehrana

Zdravila

Telesni napor, poskodbe
Variabilnost laboratorija

Cistatin C?



(1)

Hojen: 07.08.1939

Spol: Mok

170 cm, 75 kg

rPreiskava: S-Kreatinin-E

Datum In ura Rezultat Referencna yvrednost
Ik | ¥ .
24 09.2013 09:13:49 367 44 - 97
23.09.2013 10:30:19 419 44 - 97
22.09.2013 10:23:18 406 44 - 97
_09. 09:31:54
20.09.2013 09:09:44 363 44 - 97
19.09.2013 12-19:00 379 44 - 97
00:10:55 412 44 - 97
18.09.2013 13:27:25 453 44 - 97
03:40:29 392 44 - 97
16.09.2013 07:36:01 204 44 - 97
12.09.2013 10:38:45 318 44 - 97
06:49:18 328 44 - 97
01:05:41 163 44 - 97
09.09.2013 12:17:04 fb 44 - 97
06.09.2013 11:12:44 Fl| 44 - 97
04.09.2013 09:26:43 F 44 - 97
02.09.2013 11:14:27 68 44 - 97
30.08.2013 10:58:59 9 44 - 97
28.08.2013 10:56:52 87 44 - 97
25.08.2013 21:57-40 Fi 44 - 97
03.12.2011 10:58:46 116 44 - 97

EM

umol/L
umol/L
umol/L

umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L

TTT
G




.illi\dd printable version to the top of the results page? |[No |v
or use original version.

Patient Name: Location:

Age: |74 Scr: |315 umol/L v| Sex |Male v

Select serum creatinine reference standard: [more info]
Conventional serum creatinine value reported - scr (DEFAULT) v

Height: (170 Centimeters v| Weight: [75 Kilograms v

For MDRD equation. specify race: |Non black v

Is the serum creatinine (Scr) currently stable: [No v




Clearance Method / alnulted Value

Note: Program will provide guidance as to the most appropriate value based on available
data and current inputs. A flashing arrow will appear near this value.

Jelliffe: (15.2 (ml/min)

Jelliffe (adjusted for BSA): |16.3 (ml/min)

= Cockcroft & Gault (Ideal Body Weight): [16.8 (ml/min)

Cockcroft & Gault (Adjusted BW): [17.7 (ml/min)

Cockcroft & Gault (Actual body weight): [19.1 (ml/min)

43% Cockcroft & Gault (No body weight)®: [15.3 (ml/min)

Simplified 4-variable MDRD study formula: |17.7 (mifmin/1.73 m2)

Consider These Results For Obese Patients

(Usually =30% over IBW) - Currently 13.86 percent over IBW. Note program also
analyzes other factors such as BMI and decides which equation is preferred - look for a
flashing arrow. Note: the exact demarcation is only an estimate. Please follow your local
protocols and also review our website disclaimer.

Salazar-Corcoran E-:lur;ltii:m:1 19.3 mi/min

Cockcroft & Gault utilizing LBW-? |14 4 ml/min




iDdragl in mladostiula

Olkzha Odmerels, 1 gaje treha uporahity
na s ur

Fljucnica, vkljuf:nu:u g pljuf:]il::u dobljeno v 5S00mgailg

domafem okolju, in pljuénico, dobljeno v

bola 3nict

Eronhopulmonalne okuZbe pri cistiéhi fibroz 2g

Zapletene okuzhe sefil S00mgailg

Zapletene intraab dominalne okuzhe S00mgailg

Intrapartalne in postpartalne okuzbe 500mgai 1 g

Zapletene okuzbe koZe in mehlah tlav S00mgailg

Al balger sl meningitis 2g

Zdravly eny e febrilmh nevtropenténih bolnikov 1z

Meropenem se obifano daje v intravensla infumyi, ko traja pribliZne 15 do 30 munot (glejte poglawa
6.2, 6510 6.6)

Druga moZnost za dajan) e odmerkow do 1 g je intravensko holusno injiciranie, la traja pribliZno
5 minut. Malo je podatkov o warnost, ki pri odraslih podpira o dagame 2 g odmerka v intraven sk
bolusni ingelcyt.

Cinwera ledhvic

Odmerek za odrasle in mladostni ke je treba prlagodity, e je o stel kreatinina mam$ kot 51 mlimin,
kakorje prikazano spoda . Maloje podatkov, ki podpirajo uporabo teh prilagoditev odmerka za enoto
odmerka 2 g.

Odistek kreatinina Odmerek (napodlag "enote" razpona Pogostnost

{m1/min) odimerka 500 mo ali 1 gali 2 g glejte

preglednico zgors)
26-50 ena enota ndmerla na 12 ur
10-245 pol enote odmerka na 12 ur
<10 nol enote odmerka nia 24 ur

Meropenem se odstrant s hemodializo in hemofiltracyjo. Potrebni odmerels e treba dab po

daokonfanem cildu hemodialize. Meropenem Kabi, SmPC



AKUTNA LEDVICNA OKVARA (ALO)

“"ALO je sindrom hitrega
zmanjsevanja ledvicnega
delovanja zaradi zmanjsevanja
glomerulne filtracije, ki se kaze s
povecevanjem serumske
concentracije secnine in
Kreatinina.”

?



CAUSES OF ACUTE RENAL FAILURE

(1) Prerenal

Sudden and severe drop in blood f (
pressure (shock) or interruption
of blood flow to the kidneys from | \\
severe injury or iliness Kldney

Aorta

(2) Intrarenal
Direct damage to the kidneys : Unne. Flow
by inflammation, toxins, drugs, (3)
infection, or reduced blood supply /
Ureter
(3) Postrenal

Sudden obstruction of urine flow
due to enlarged prostate, kidney
stones, bladder tumor, or injury

Bladder

Prostate (in Men) '
Urethra L £ Lynm




KLASIFIKACIJA URINSKI PROTEIN- Na* v urinu OSMOLAL-
ALO SEDIMENT URLJA FeNa NOST URINA

(U/P Na+:U/PCr*100)

Hipovolemija, blag Odsotnaali <20 mmol/L >£400
hipotenzija, J <1%
zdravila
Granulirani Blaga do >40 mmol/L <350
hlpovolemlja, cilindri,tubulne zmerna >2%
sepsa, zdravila epitelne celice
AIN, zdravila, Levkociti, Minimalna >30 mmol/L <350
okuzbe eozinofilci M pri NSAID  razlicno
glomerulonefritis  eritrociti >100mg/dL <20 mmol/L >400
<1%
Secevod, mehur, Blag ali krvav <20&<1% (akutno) <350
secnica >£40&>1% (Cez nekaj
dni)

Moote R. Acute Kidney Injury. In: Attridge RL, et al. Internal Medicine: A Guide to Clinical Therapeutics. The McGraw-
Hill Companies, 2013:.93.



RIFLE" (AKINY

_
e povecanje S-kreatinina za 1,5-krat ali znizanje GF za >25%
e diureza < 5ml/kg/h v 6 urah
v . . Vv . \
e povecanje S-krea za 2-krat ali znizanje GF za > 50%
e diureza < sml/kg/h v 12 urah
y,
e povecanje S-krea za 3-krat ali znizanje GF za > 75% h
ali S-krea >35opmol/L oz. porast S-krea za vec kot 44umol/dan
e diureza < 3ml/kg/h v 24 urah ali anurija, ki traja 12 ur y
e izguba funkcije traja vec kot 4 tedne

e koncna odpoved ledvic (KLO), ki traja vec kot tri mesece

1 Acute Dialysis Quality Initiative workgroup: acute renal tailure — definition, outcome measures, animal models, fluid therapy and -
information technology needs: the Second International Consensus Conference of the Acute Dialysis Quality Initiative (ADQI)

Group

_ A vrrdm IV Adame s I "t vev s Rl mdiaromuls: vt ol mem " bk s o M e st vom s sdrmomsnns mem T st Lo o me s

<



ZDRAVILA LAHKO POVZROCIJO ALO!

e Zmanjsajo perfuzijo

e Poskodujejo ledvicni parenhim
— Glomerulonefritis
—Intersticijski nefritis

—Kristalurija
— Akutna tubulna nekroza




(2)

Hﬁen: 10.03.1972 Spol: Mok

rPrEiska\ra: S-Kreatinin-E

D atum in ura Rezultat Referencna vrednost EM

25 08.2013 21:26:43 687 44 - 97 umol/L =)
01.07.2013 07:31:15 830 44 - 97 umol/L =)
30.05.2013 20:40:07 617 44 - 97 umol/L =)
06.05.2013 07:37:30 760 44 - 97 umol/L (=
15.04.2013 07:26:21 736 44 - 97 umol/L (=
12.04.2013 10:42-49 611 44 - 97 umol/L =
10.03.2013 22:56:29 795 44 - 97 umol/L =
04.03.2013 07:54:21 853 44 - 97 umol/L =
07.01.2013 08:33:26 638 44 - 97 umol/L =
05.11.2012 07-42:06 h86 44 - 97 umol/L =
21.09.2012 12:58:: 234 44 - 97 umol/L =
18.09.2012 09:28:M 436 44 - 97 umol/L =
07.09.2012 11:36:57 479 44 - 97 umol/L =
05.09.2012 12:43:38 231 44 - 97 umol/L =

07:23:23 h02 44 - 97 umol/L 2
04.09.2012 00:14:57 388 44 - 97 umol/L 2
30.08.2012 09:59:: 420 44 - 97 umol/L 2
29.08.2012 07:53:13 h26 44 - 97 umol/L =)




KRONICNA

LEDVICNA BOLEZEN (KLB)

"KLB je okvara ledvicnega delovanija, ki se kaze

kot:

e zmanjsanje glomerulne filtracije ali

e albuminurija,

proteinurija, eritrociturija ali

e dokazane morfoloske spremembe pri slikovnih

preiskavah ali
e patohistolos
tkiva, pridob

|
ke spremembe vzorca ledvicnega

jenega z ledvicno biopsijo,

ce spremembe trajajo vec kot 3 mesece.”



34 [sKo

oGF
(ml/min/
1,73m?)

preiskave

zdravljenje

Napotitev
k
nefrologu

>90 + 60-89 + 30 - 59 15 - 29 <1g
albuminurija  albuminurija

(proteinurija) (proteinurija)

ali ali

eritrociturija  erirtociturija

1-krat letno Na 6 Na 3 mesece
- Biokemicne preiskave z oGF mesecev kot kot pri

- Sediment seca pristopnji1  stopnji1do3
- U-albumin/kreatinin oz. U-beljakovine do3

[kreatinin

- krvni tlak do 130/80 ali 125/75 mm Hg pri proteinuriji

- zaviralci ACE in/ali ARB za zmanjsanje albuminurije oz. proteinurije
- sprememba zivljenjskega stila

- zmanjSanje sr¢no-zilnega tveganija: statin, acetilsalicilna kislina

- zmanjsanje oGFz4mL/min/1,73m? Posvet ali Takojsnja
- zmanjsanje oGF>15% letno napotitevk  napotitev k
- zvisanje S-kreatinina >20% letno nefrologu nefrologu

+ ocena dnevne proteinurije/1,73m?>1 g
+ sistolicni krvni tlak 2 160 mm HG



FARMAKOKINETIKA PRI ALO IN KLB

Absorpcija

Distribucija (hidracija, edemi, acidoza)
Metabolizem (?)

Eliminacija (pozor: neledvicni ocCistek pri ALO!)



UCINKOVINE, KATERIH ODMERKE
PRILAGAJAMO

e Protimikrobna zdravila

e Zdravila za srce in ozilje

e Peroralni antidiabetiki

e Analgetiki

e Nizkomolekularni heparini

e Novi peroralni antikoagulanti
e Psihotropne ucinkovine




UPORABA TDM V VSAKDANJI PRAKSI

e Bolnik s stabilno ledvicno funkcijo
— Populacijska farmakokinetika

e Bolnik s hitro se spreminjajoco ledvicno funkcijo
— Individualni izracuni, velika fleksibilnost



(3

Rojen: 17.09.1338 spol: Mozki 170 cm, 76 kg
Preiskava: 5-kreatimin-E
Datum in ura Rezultat Heferencna yrednost EM

01.06.2013 ( : 44 - 9 i |

30.04.2013 07:10:00 126 14 - 97 umol/L )

29.04.2013 07:06:20 120 44 - 97 umaol/L o

28.04.2013 07:16:36 105 14 - 97 umol/L )

27.04.2013 0712:37 106 44 - 97 umaol/L o

26.04.2013 16:06:53 109 14 - 97 umol/L )
0¢:17:09 113 44 - 97 umaol/L £

25.04 2013 072727 112 14 - 97 umol/L )

24 .04 2013 07:17:48 131 44 - 97 umol/L o

23.04.2013 071742 140 14 - 97 umol/L )

22042013 131916 105 44 - 97 umol/L )

19.04.2013 11:03:17 123 44 - 97 umol/L o)




@ Grender: Ivlale Heiz ht: 1700 cra.

DOB: BI1TTIP3E Lietnal Weight: 760 kg

serum Creatinine: 1230 pmol/L [deal Weight: 661 kg

Caleulated CrZl: 435 mlimin Diosing Weight: T6.0 kg
Dosage Regimen History

Dose Units  Interval Inf. Time Start Time # Doses Peak Trough !

Wormal Dose 1,000.0 mg A 10 4222013 10:00:00 Al 4 464 330
Hold Dosing 0.0 g 22 0.0 472312015 6:00:00 PM 1
Mormal Dose 1,000.0 g 12 10 4724i2013 4:00:00 PM 2 339 204
Wormal Dose 1,000.0 g 16 1.0 4252013 4:00:00 PM 1 144 7.2
Marmal Dose 1,000.0 g 12 10 4I2612013 2:00:00 &M 1 144 8.l
Mormal Dose 7500 g 12 10 4I2602013 8:00:00 PM 6 254 153




Rojen: 12.06.1945 Spol: Moski

172 cm, 85 kg

rPrEiska\ra: S-Kreatinin-E

Datum in ura Rezultat RHeferencna vrednost EM

24 042013 07:13:47 98 44 - 97 umol/L (=)
23.04.2013 07:11:47 106 44 - 97 umol/L (=)
22042013 15:59:48 93 44 - 97 umol/L &
07:26:26 96 44 - 97 umol/L &

21.04.2013 07:29:54 102 44 - 97 umol/L (=)
20.04.2013 06:25:22 128 44 - 97 umol/L (=)
19.04.2013 07:34:05 142 44 - 97 umol/L (=)
18.04.2013 07:38:00 155 44 - 97 umol/L (=)
17.04.2013 07:31:59 162 44 - 97 umol/L (=)
16.04.2013 07:34:25 210 44 - 97 umol/L (=)
15.04.2013 07:35:11 294 44 - 97 umol/L (=)
14.04.2013 07:23:18 293 44 - 97 umol/L (=)
13.04.2013 07-40:36 249 44 - 97 umol/L (=)
12.04.2013 07:23:41 192 44 - 97 umol/L (=)
11.04.2013 072728 136 44 - 97 umol/L (=)
10.04.2013 18:01:04 103 44 - 97 umol/L (=)
08.04.2013 11:57:44 104 44 - 97 umol/L (=)
31.03.2013 09:26:38 HE | 44 - 97 umol/L &
[ 130.03.2013 09:42-04 | a8 44 - 97 umol/L )




@Genﬂer: hale Height: 1720 em.

DOB: 11271945 Letual Weight: 250 kg

sermn Creatinine: 1920 prmolfL [deal Weight: 654Lks

Caleulated CrCl 319 mlfmin Dosing Weight: 550 ke
Dosage Regimen History

Dose Units  Interval Inf Time Start Time # Doses Peak Trough |

Wormal Diose 1,000.0 mg 12 1.0 411072013 8:00:00 A 5 589 415
Hold Dosing 0.0 g 36 0.0 411272013 8:00:00 PII 1
Wormal Diose 7500 g 24 1.0 411474013 5:00:00 AN 1 140 6.7
Wormal Diose 1,000.0 g 24 1.0 411572013 5:00:00 AN 4 350 163
Wormal Diose 1,000.0 mg 24 1.0 411972013 8:00:00 AN 4 350 148




(5)

Rojena: 16.01.1925 Spol: Zenzka
i .. 1600 CM, 104 K
Preiskava: S5-kreatinin-E PR
D atum in ura Rezultat Referencna vrednost EM

29.08.2013 14:32:20 161 44 - 97 umol/L =)
Z26.08.2013 06:25:42 119 44 - 97 umol/L =)
22.08.2013 11:05:41 104 44 - 97 umol/L )
20.08.2013 11:19:46 176 44 - 97 umol/L =
19.08.2013 11:08:15 229 44 - 97 umol/L =
16.08.2013 13:40:18 146 44 - 97 umol/L =
26.07.2013 10:51:14 147 44 - 97 umol/L =
24 07.2013 11:03:28 156 44 - 97 umol/L =
22.07.2013 09:52-41 179 44 - 97 umol/L =)
18.07.2013 00:53:08 171 44 - 97 umol/L =)
02.07.2013 14:43:09 156 44 - 97 umol/L =)
28.06.2013 09:31:37 173 44 - 97 umol/L =
25.06.2013 10:56:33 215 44 - 97 umol/L =
23.06.2013 18:38:41 134 44 - 97 umol/L =
17.06.2013 09:05:28 g4 44 - 97 umol/L &
21.05.2013 09:39:11 318 44 - 97 umol/L =
20052013 10:17:41 276 44 - 97 umol/L =)
17.05.2013 09:25:29 328 44 - 97 umol/L =)

115 05 M2 N9-M1-719) IRT [ Ad - 97 [ nmalfl (=




5 Clearance Method / Calculated Value

Note: Program will provide guidance as to the most appropriate value based on available
data and current inputs. A flashing arrow will appear near this value.

BSA-206 |M* BMI [4102 |kgM? Jelliffe: [19.6 (ml/min)

Ideal body weight: [52.40 kg Jelliffe (adjusted for BSA): (233 (ml/min)

Adjusted body weight|73.4 kgl Cockcroft & Gault (Ideal Body Weight): |16.1 (ml/min)

Lean Body Weight (LBW): 51.8 kg Cockcroft & Gault (Adjusted BW): [22.5 (ml/min)

Percent over/under IBW:[100.38 %] cockeroft & Gault (Actual body weight) [32 2 (ml/min)

M Cockcroft & Gault (No body weight)®: [22 1 (ml/min)

Simplified 4-variable MDRD study formula: |25.0 (ml/min/1.73 m2)

Consider These Results For Obese Patients

(Usually =30% over IBW) - Currently 100.38 percent over IBW. Note program also
analyzes other factors such as BMI and decides which equation is preferred - look for a
flashing arrow. Note: the exact demarcation is only an estimate. Please follow your local

protocols and also review our website disclaimer.

Salazar-Corcoran En:|ua=1tii:=vn:1 26.6 ml/min

B Cockcroft & Gault utilizing LBW [18.7 ml/min




@Genﬂer:

DOB: 111611925

Female

Seruwm Creatinine: 1790 pmoliL
Caleulated CrCl: 159 mLimin

Heizht:

1600 e,

Aetual Weight: 104.0 kg

Ideal Weight:

524 kg

Dosing Weight: 730 kg

Dosage Regimen Hisiory

Dose Units  Inierval Inf. Time start Time # Doses Peak Trough
Narmal Diose 24010 mg 24 0.5 0013 12:00:00 P 4 164 50
Hold Dosing aa g 24 aa 11244013 12:00:00 P 1
Normal Diose 700 mg 24 0.5 TASIEA013 12:00:00 P 30 43 1.3




(6

Rojen: 01.05.1986

Spol: Moski

Preiskava: 5-Kreatinin-E

182 cm, 90 kg

Datum in ura Rezultat Referencna vrednost

16.09.2013 11:03:08 44 - ¢

09.09.2013 09:44-11 29 44 - 97
02.09.2013 11:08:54 34 44 - 97
28.08.2013 10:27:50 38 44 - 97
26.08.2013 09:56:20 33 44 - 97
21.08.2013 09:30:37 30 44 - 97
19.08.2013 09:40:15 2 44 - 97
14.08.2013 10:56:29 37 44 - 97
13.08.2013 09:27-M 39 44 - 97
12.08.2013 09:25:15 38 44 - 97
10.08.2013 09:13:63 40 44 - 97
09.08.2013 09:58:05 he 44 - 97
08.08.2013 09:29:07 51 44 - 97
07.08.2013 12:01:23 h6 44 - 97
05.08.2013 10:52-50 &0 44 - 97
04.08.2013 08:54:43 &0 44 - 97
03.08.2013 09:20:51 44 44 - 97
02.08.2013 07:28:53 46 44 - 97
01.08.2013 19:26:10 43 44 - 97

EM

umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L
umol/L







SKLEP

LedviCna okvara je sistemska bolezen
Ocena ledvicne funkcije je osnova za izracun
orilagojenih odmerkov

ndividualen pristop k vsakemu bolniku
Poznavanje FK in FD zdrauvil

TDM




