Dr. Ayse Zeynep BAL

SBU Ankara Egitim ve Arastirma Hastanesi

Nefroloji Klinigi



KRONIK BOBREK HASTALIGI TANIMI

En az 3 ay siiren

BOBREK HASARI GOSTERGELERI Albuminiri > 30 mg/giin

idrar sedimentinde anormallikler

Tubuler bozukluga bagh elektrolit bozuklugu
Histolojik olarak saptanan bozukluk
Goruntlileme ile saptanan bozukluk

Bobrek nakli dykusi

GLOMERULAR FiLTRASYON HIZINDA AZALMA GFR <60 ml/min/1.73 m2
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GLOMERULER FILTRASYON DEGERI (GFD)

KRONIK BOBREK HASTALIGI SEYRI

120 mi/dk 90 mi/dk 60 ml/dk 30 ml/dk
r <
\ A
| I I |
Evre 1 Evre 2 Evre 3 Evre 4 Evre 5

» Normal GFD ile » GFD de hafif # Orta derecede » Ciddi bobrek hasan » Son donem bibrek
birlikte bobrek hasan azalma ile birlikte bobrek hasar ile ile birlikte anemi, kemik J vetmezligi
(Proteiniiri, polikistik bibrek hasan birlikte anemi, kemik hastahif » Hemodiyaliz icin
bibrek hastahd gibi) » Kan basinai hastalifi baslar ~ Fosfor ve potasyumda | damar giris yolu veya
» Kan basic kontroli (<130/80), ~ Nefroloji uzmam yiikselme karin divalizi icin katater
kontroli (<130/80), kan sekeri kontrolii tarafindan vakin takip » Evre 2-3 teki oneriler takilmah
kan sekeri kontrolii (A1C<6.5), kilo gereklidir ~ Renal replasman ~GFD 10 ml/dk min
(A1C<6.5), kilo kontrola = Ozel divet ve tedavi tedavileri hakkinda altinda renal replasman
kontroli gerekli olabilir bilgilendirme yapilmah tedavisine baslanmal



Diyaliz Baglama Endikasyonu Olan Hasta
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Renal Replasman

Tedavileri
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Renal Transplantasyon

Periton diyalizi




TURKIYE'DE
NEFROLOJI, DIYALIZ
VE

TRANSPLANTASYON

REGISTRY OF THE NEPHROLOGY, DIALYSIS
AND

TRANSPLANTATION IN TURKEY

REGISTRY 2020

T.C. SAGLIK BAKANLIGI VE TURK NEFROLOJI DERNEGI
ORTAK RAPORU
MINISTRY OF HEALTH AND TURKISH SOCIETY OF NEPHROLOGY
JOINT REPORT
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SEKIL 1. Tiirkiye'de RRT gerektiren son dénem bébrek hastaligiin insidansi ve prevalansi.



TABLO 1. 2020 yili iginde ilk renal replasman tedavisi (RRT) olarak hemodiyalize (HD) baslayan
hastalarin HD tipine gore dagilimi.

TABLE 1. Distribution of patients who started hemodialysis (HD) as the first renal replacement
o Y § 2 : e th RRT) in 2020 by HD type.
TABLO 2 2020 i sonutarile ART e lenmekte olan hstelarn cocuk hstalar i AT tiine. 7P (RRT)n 2020y HD type

i S o e

I . 1) A g Merkezd dart HD / Standard HD i 8.989 98.99
TABLE 2. Distributon ofprevelen RRT patients inluing pediatic patints| by RRT type asofthe YRS ST | SR HO TR
Evde HD / Home HD 39 0.43
end of 2000,
Hemodiyafiltrasyon / Hemodiafiltration 34 0.37
Hemofiltrasyon / Hemofiltration 0 0.00
Tipi belli degil / Unknown type 19 0.21
Hemoiyaliz/ Hemodiayss 60558 | 7266 Topiam /et sl B
PeﬂtOH dlyalmlpemoned dlalySIS 3387 406 TABLO 7. 2020 yili sonu itibariyle prevalan HD hastalarinin HD tipine gore dagilimi.

TABLE 7. Distribution of prevalent HD patients by HD type as of the end of 2020.

Transplantasyon / Transplantation * 19405 | B8 _n

Merkezde standart HD / Standard HD in center 57.920 95.64
TOP|am / Tom’ B350 | 10000 Hemodiyafiltrasyon / Hemodiafiltration 1.576 2.60
Evde HD / Home HD 895 1.48
*Yaklagk say/ Avprosimate number Hemofiltrasyon / Hemofiltration 5 0.01
Tipi belli degil / Unknown type 162 0.27

Toplam / Total 60.558 100.00




Hindawi .y
Case Reports in Nephrology

Volume 2017, Article ID 9460671, 7 pages . :
https://doi.org/10.1155/2017/9460671

Hindawi

Case Report

Nephrologists Hate the Dialysis Catheters: A Systemic Review of
Dialysis Catheter Associated Infective Endocarditis
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Infective Endocarditis in Patients on m

- — : ;—’
Chronic Hemodialysis Sc Fome. woc

Juan M. Pericas, MD, PxD, MPH,™* Jaume Llopis, MD, PsD,™* Maria Jesis Jiménez-Exposito, MD, PuD,"
Wissam M. Kourany, MD," Benito Almirante, MD, PuD,” Giampiero Carosi, MD, PuD,”

Emanuele Durante-Mangoni, MD, PuD,” Claudio Querido Fortes, MD," Efthymia Giannitsioti, MD, PuD,"
Stamatios Lerakis, MD," Rodrigo Montagna-Mella, MD,' Juan Ambrosioni, MD, PuD,” Ru-San Tan, MD,}
Carlos A, Mestres, MD, PuD,’ Dannah Wray, MD," Orathai Pachirat, MD, PuD,” Asuncion Moreno, MD, PuD,"
Vivian H. Chu, MD, MHS," Elisa de Lazzan, MSc,” Vance G. Fowler, Ju, MD, MHS," Jose M. Mird, MD, PuD,”
and the ICE Investigators

ABSTRACT

BACKGROUND Infective endocarditis (IE} is a commaon and serious complication in patients receiving cheonic
hemodialysts (HD).

OBJECTIVES This study sought to investigate whether there are significant differences in complications,
cardiac surgery, relapses, and mortality between IE cases in HD and non-HD patients,

METHODS Prospective cohort study (International Collaboration on Endocarditis databases, encompassing

7,75 IE episodes from 2000 to 2006 and from 2008 to 2012). Descriptive analysis of baseline characterstics, epide-
miological and etiological features, complications and outcomes, and their comparson between HD and non-HD patients
was performed, Risk factors for major embolic events, cardiac surgery, relapses, and in-hespital and 6-month mortality
were investigated in HD-patients using multivariable logistic regrassion.

RESULTS A total of 6,691 patients were included and 553 (8.3%) received HD. North America had a higher

HD-IE proportion than the other regions. The predominant mscrocrganism was Stophylococcus aureus (47.8%), followed
by enterococa (15.4%). Both in-hospital and 6-month mortality were significantly higher in HD versus non-HD-IE pa-
tients (30.4% vs. 17% and 39.8% vs. 20.7%, respectively; p < 0,001), Cardiac surgery was less frequently performed
among HO patients (30.6% vs. 46.2%; p < 0.001), whereas relapses were higher (9.4% vs. 2.7%; p < 0.001). Risk
factors for 6-month mortality included Charison score (hazard ratio [HR): 1.26; 95% confidence interval [C1]: 111 to 1.44;
p = 0.001), CNS emboli and other emboli (HR: 3.17; 95% CI: 1.84 105.27; p < 0.001; and HR: 1.73; 95% C): 1.02 10 2.93;
p = 0.04, respectively), persistent bacteremia (HR: 1.79; 95% Cl; 1.11 to 2.88; p = 0.02), and acute onset heart failure
(HR: 2.37; 95% CI: 143 to 3.78; p < 0.001),

CONCLUSIONS HO-IE is 3 health care-associated Infection chiefly caused by S purews, with increasing rates

of enterococcal IE. Mortality and relapses are very high and significantly larger than in non-HD-IE patients, whereas
cardiac surgery is less frequently performed. (J Am Coll Cardiol 2021;77:1629-40) © 2021 by the American College of
Cardiology Foundation.

591 hasta 2000-2006 64 merkez , 24 ulk

124 hasta 2008-2012 34 merkez, 18 ulk

HD ve HD disi grup karsilastiriimasi

K: HASTANE DISI SAGLIK HIZMETI
REDISPOZON RF : KALICI KATATER
MO: S. Aureus

ALITE ve RELAPS FAZLA
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TABLE 2 Comparison of Etiologic, Echocardiographic, and Treatment Characteristics;

Complications; and Outcomes Between Hemodialysis and Nonhemodialysis Populations in
the ICE Cohort

Nonhemodialysis
(n = 6,138)

Hemodialysis

(n = 553) p Value

Causative microorganisms 5743 527

1,600 (27.9) 252 (478) <0.001
346/1,600 (21.6) 95/252(37.7) <0.001
619 (10.8) 78 (14.8) 0.012
1,087 (18.9) 16 (3.0) <0.001
630 (11.0) 81(15.4) 0.007
380 (6.6) 7(1.3) <0.001
357 (6.2) 8 (15) <0.001
82 (1.4) 0 <0.001

183 3.2) 20 (3.8) 0.481
106 (1.8) 17 (3.2) 0.081
71(1.2) 14 (2.7) 0.047

Staphylococcus aureus
MRSA

Coagulase-negative staphylococci

Viridans group streptococci
Enterococci

Bovis group streptococci
Other streptococd

HACEK

Non-HACEK Gram negative
Fungi/yeast

Polymicrobial

Blood culture negative
Other

482 (8.4) 28 (5.3) 0.003
154 (2.7) 6 (1.1) 0.002

TABLE 2 Comparison of Etiologic, Echocardiographic, and Treatment Characteristics;
Complications; and Outcomes Between Hemodialysis and Nonhemodialysis Populations in
the ICE Cohort

Nonhemodialysis
(n = 6,138)

Hemodialysis

(n = 553) p Value

Complications

Stroke 1,018 (16.6) 95(17.2) 0723

Systemic embolization (nonstroke) 1414 (23.0) 104 (188) 0.015

Congestive heart failure 1,826 (29.7) 143(259) 0.046
_Persistent bacteremia 516 (8.4) 240224 <0001

ASLINDA ERKEN FARK EDILIYOR
FAKAT KATATER CEKIMINDE
GECIKMELER BAKTERIYEMIYI

ARTTIRIYOR




TABLE 2 Comparison of Etiologic, Echocardiographic, and Treatment Characteristics;
Complications; and Outcomes Between Hemodialysis and Nonhemodialysis Populations in
the ICE Cohort

Nonhemodialysis Hemodialysis
(n = 6,138) (n = 553) p Value

Antibiotic treatment 3525 351
Beta-lactams 799 (22.7) 69(197)  0.178
Glycopeptides 602 824 <000

Aminoglycosides 91(26) 14(40) 0192
Beta-lactams + aminoglycosides 1498 (425)  52(4.8)  <0.001
Glycopeptides + aminoglycosides 248 (7.0) 63(179  <0.001

Glycoeptides + beta-{actams 1332 16(46) 0240

Glycopeptides + beta-{actams - 193 (5.5) B66 043
aminoglycosides

Other 257 (13) 201 0293




ISTENMEYEN iLAC
ETKILERINDEN KACINMA

OPTIiMUM TEDAVIYI
SAGLAMAK




Kronik Bébrek Hastalarinda llaclarin
Farmokinetigi




| Table 1. Proteinbindingef antibacterials commonly used i crically I patients ol antbacteilsin development (ol proinbinding dsts have been adupled |
v 5 Hrom Donnedy et 817 snd MIMS Australis™”), We have fso ncded deta on anthungal agentsfo the readar's referénce ’
D a gl I I | I | Fighybound (-70%) Moderaelybourd(10-30%) Ml bound (<305 1
|| Angholefcn 0% Azitvomyan (7-51%) Amiacn Q111 |
| ey cosimi |
; ' |
1| Caazoin Cofuroxima (33-50%) Cafepima (16-19%)
| Calonicid (98%) Cephalothn (55-75%) Cefazidme (17%) i
| Caloperazone (60%) Clpofloxacin (20-40%) Cafobiprole (22%)
1| Cetoxtin 80-50%) Clasthromycin (42-50%) Cafplroma (9 |
| Sahigxons (BR5% Choramphenicol (60%) Coligtn (<10%) |
| Clindamycin (60% bound 0 2, acid gycopratein) Levofloxacin (50°%) Doripanem (8%) !
Cloxacilin (94%) Linezolid (31%) Ethambutol (20-30%) H!
| Dalbavancn (90%) Mofloxac (30-50%) 5 |
. o — o . . ; 203 b0 Nirofurrion (40%) Fosmyain (0%) |
emi varliginda suda ¢ozunen antibiyotiklerin | Ocomotn7t) Benaypeniin penciinG) 65 Gentamyon (<30%) |
1 .. . . B Doryeycine (99% Piperaciin (30%) ) 1
hacmi artar, ayni etkiyi alabilmek icin doz  Jessiomapd s b pas ;
TF || Erytivamycin (73-81%) Ticarcilin (35%) Meatopeoam (25)
erekebilir. | Faropenem (96-29%) Trmathopdm (45%) Metronidazole (c20°)
| Pucloxacilin (95%) Vancormyein (30-60%) 10-15%)
Fusidic acid (05-87%) Vorkconazole (56%) Polymydn B <10%)
mi durumunda da, ilacin ayni etkisi icin, daha [ Kot (60%) uinupetalopren (11-20%)
. ftraconazole (99.8%) Tobramyoln (<30%)
0z gerekebilir | Uicomyen 80-405) ;
| Minocycine (75%) |
| Nalcitn (90%) |
Oxacllin (93%) |
Poscnugh LATS) ‘
Rifampicin B0%) !
| Silfsoxaze (22%) .
|| Tooplnin(10-48%) |
1| Toiavancn (92-045) {
| |

Am J Transl Res , 2019
Med Mal Infect, 2019




etabolizma

[<skresyon ]

ilac metabolizmasinda sitokrom p450 sistemi rol alir.
Ancak, KBH’li hastalarda, sitokrom enzim sisteminin
aktivitesinde azalma olur, bu da ilaglarin
metabolizmasini etkiler.




Kronik Bobrek Hastaliginda
Antibiyoterapi Onerileri et tacams

Penicillins
Carbapenems””?***
Cephalosporins®”#%?*

A
DOZ AZALTILMASI e, S oo |
Uygulama aralig degismeden doz azaltmasi Mf\ M?cro“des.zoz.zs
yapilabilir 24 saat boyunca MIC Uzerindeki Clindamycin

. g J Linezolid™
konsantrasyonlarl mimkdn Oldugunca uzun s Dose schedule in normal renal function Tetracyclineszc?
sure korumak icin. ———  Dose schedule in renal impairment Tigecycline®**
Log 4 _ L
INTERVAL UZATILMASI conrElon Concentration-dependent antibiotics
idame dozlarin devami ve uygulama araliginin Aminoglycosides *”
azaltilmasi. Konsantrasyona bagli AB Cmax ana - | Fluoroquinolonesw'”
PK parametre = Dose schedule in normgl reqal functio . 19202)
we  Dose schedule in renal impairment POlymyxm

[

A

concaiaon Concentration and time dependent
KOMBINASYON w Daptomycinmozﬁ

| , 2
= Dose schedule in normal renal function Vancomycm

- Dose schedule in renal impairment

>

Adv Chron’ic Kidney Dis. 2019




KBH'da Glomerduler Filtrasyon Hizinda Hangi
rmul

Table 1. Comparison of Cockcroft-Gault, MDRD, and CKD-EPI Equations

Equation characteristics Cockcroft-Gault'’ MDRD'? CKD-EPI'?
Renal function estimate Creatinine clearance Estimated glomerular Estimated glomerular
filtration rate filtration rate
Units mL/min mL/min/1.73 m? mL/min/1.73 m?
Equation variables Serum creatinine concentration Serum creatinine concentration Serum creatinine concentration
Age Gender Gender
Gender Age Age
Weight Race Race
Patient population used Male Patients with known kidney diseas Diverse population
to generate equation
N = 505 N = 1628 N=12,150
Average renal function = Average renal function = Average renal function =
creatinine clearance 40 mL/min/1.73 m? 68 mL/min/1.73 m?
73 mUmin by 24-h urinary by "**|-iothalamate renal by *®l-iothalamate renal
creatinine clearance clearance clearance

Abbreviations: CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; MDRD, Modification of Diet in Renal Disease.

Adv Chronic Kidney Dis. 2019




Meédecine et maladies infectieuses 50 (2020) 323-331

AR

R

Disponible en ligne sur
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Review

Antibiotics and chronic kidney disease: Dose adjustment update for

infectious disease clinical practice™

Table 1

List of drugs for which recommendations were made by the working group and consequences on dosing adjustment.
Liste des médicaments pour lesquels le groupe de travail a émis des recommandations o conséquences sur l'adaptation posologique des médicaments,

Antibiotics (INN)

Recommendations

Dosing adjustment in CKD patients

Aminoglycosides
Amikacin

Gentamicin
Tobramycin

Cephalosporins
Cefaclor

Cefalexin

Cefadroxil

Depending on clinical severity: 20 to 30 mg/kg as a 30-minute
infusion | 22-24|

Gram-positive cocci infections: 3 to Smg/kg
Gram-negative baciili infections: 5 to 8mg/kg {23]
Gram-positive cocci infections: 3 to Smg/kg
Gram-negative bacilli infections: 5 to 8mg/kg |23]

indications are limited to tonsillitis due to Streptococcus pyogenes
and lower urinary tract infections, Little PK/PD data is available;
thus. this oral cephalosporin cannot be recommended for use in
other indications | 26,27

The use of cefalexin should be avoided because its PK)PD profile is
not compatible with oral administration

Indications are limited to tonsillitis due to Streptococcus pyogenes
and lower urinary tract infections, Cefadroxil is not mentioned in
the recent guidelines for urinary tract or upper respiratory tract

tnfareinme [2e 27

There is no established regimen that ensures both the good

efficacy and tolerability of aminoglycosides in case of renal failure.

When the prescription of aminoglycosides is clinically required,
the unit dosage should not be decreased as aminogtycosides are
concentration-dependent antibiotics. A single infusion is most
often sufficient. If several infusions are needed, the residual
concentration should be monitored and dose administration
should be spaced accordingly |25]

Dosing adjustment if GFR <30 mL/min |28)

Dosing adjustment if GFR < 60 mLU/min |25]

Dosing adjustment of GFR <40 mLU/min [29)

101 AB
57 siicin Oneriler yenilenmis




Renal Replasman Tedavileri

Figure 1.6 Number of prevalent ESRD patients, by modality, 2000-2018
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Data source: USRDS ESRD database. ESRD prevalence was identified on December 31 of each year.




enal Replasman Tedavileri Sirasinda Antimikrobiyal Uzaklastirma
Belirleyen Ana Faktorler

Hastaya Ait Ozellikler llag iliskili Faktorler T ile iliskili Faktor

*IN ORDER TO ENSURE AN ACCURATE DIAGNOSIS,
WE'VE ADDED SOME TRUTH SERUM TO YOUR V"




Renal Replasman Tedavileri Sirasinda Antimikrobiyal Uzaklastirmayi

Belirleyen Ana Faktorler

Hastaya Ait Ozellikler

Rezidliel Renal Fonksiyonu
Bobrek disi klirenste degisiklikler
Dagilim volimiindeki varyasyon
Diger ilaclarla etkilesim

Kan pH

Hipoalbiminemi

AACN Adv Crit Care. 2017




skili Faktorler

ine baglanma

m hacmi

uler Agirhk

uler boyut ve yapi

¢cOzUnurlik

iksel yuk

eplasman Tedavileri Sirasinda Antimikrobiyal Uzaklastir
en Ana Faktorler

PROTEINE BAGLANMA ORANI (>80%)

GENIS DAGILIM HACMI (>1 L/kg)

BUYUK MOLEKUL AGIRLIGI

LIPOFILIK

YENI MEMBRANLAR iCiIN GECERLI DEGIL

. AACN Adv Crit Care. 2017 .




RRT sirasinda ilac Farmakokinetigi

Proteine baglanma

* Bir maddenin birim zamanda plazmadan temizlenen
miktari

* Elimine edilme orani/Konsantrasyon

e Dagilim hacmi, vicuttaki toplam ilag
miktari ile plazma konsantrasyonlari
arasindaki orantilihik sabitleridir

« Dagilim hacmi > 2 It/kg ise damar disi e Birilacin idame dozu hesaplanmasi igin kullanilir

dagiliyor ve /veya dokuya yogun dagiliyor * Toplam viicut klirensi: metabolizma + ekskresyon
¥ Daélllm hacmi< 1 |t/kg hepSi plazmada e RRT DEVREYE GiRDIGiNDE
RRT ile t k .
R o mamina yakini - EXTRACORPOREAL KLIRENS géz éniinde

temizlenebilir
bulundurulmal



RRT sirasinda ilac Farmakokinetigi

Serbest fraksiyon (f): Proteine bagli olmayan ila¢ RRT’den elimine olabilir I

Eleklenme katsayisi (SC): ultrafiltrattaki ila¢c konsantrasyonu/plazma ila¢c konsantrasyonu

Saturasyon koefficient (SA): diyalizattaki ilag konsantarasyonu/plazma ilag konsantarasyonu mmp Diflzyon

* Sonu¢g: SA < SC ve diffusif CL < convektif CL
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Highly relevant RRT removal

Amikacin (95%)
Gentamicin (90%)
Fluconazole (87%)
Ceftolozane (83%)
Vancomycin (60%)
Tazobactam (60%)

Significant RRT removal
Ceftazidime (57%), Avibactam (54%)
Colistin (51%), Daptomycin (50%),
Levofloxacin (40%), Meropenem (40%)
Piperacillin (40%)

Not relevant RRT removal
Teicoplanin (21%)
Linezolid (20%)
Ciprofloxacin (20%)
Amphotericin B (12%)
Itraconazole (0%)

Fr (%6): Low, 0-30%; Intermediate, 31-70%; High, 71-100%

vd (I/kg body weight): Low, <1 I/kg; High, 22 I/kg

High FF and Low Vvd

High FF and/or Low Vd

Low FF and/or High vd

Not relevant

FIG 2 The extracorporeal fractional clearance (CL_../CL,, [percentage]) of a given antimicrobial during renal replacement therapy
derives from the ratio of extracorporeal clearance (CL..) to total body clearance (CL,;) (shown here as “ECCI/TBCI”) and indicates the
relative contribution of CL. to CL,,. As displayed above, the variability of V and f (here “Vd” and “F.") results in a substantially different
impact of CRRT on CL,; of antimicrobials, while an MW up to 1,000 to 1,500 Da (e.g., vancomycin or colistin) does not represent per
se a limit to extracorporeal removal across the membranes commonly used in CRRT. MW, molecular weight; V, distribution volume.

AACN Adv Crit Care. 2017




an Tedavileri Sirasinda Antimikrobiyal Uza
Faktorler




Renal Replasman Modaliteler;

li hemodiyaliz (IHD)

Gunluk Kisa Streli HD
Nokturnal HD

enal replasman
ileri (SRRT)

Devamli vendvendz hemofiltras
(CVVH)
Devamli vendvendz hemodiyaliz
VVHD)
amli vendveno6z
diafiltrasyon (CVVHDF




DiFUZYON l

Hemodiyaliz
Hemodialysis

blood dialysate

.

Rt Coefines o Phosghut i 'w

Jr— d | el

semipsrmeable
membrans

semipsrmeable
blood membrans

diffusion




-|| Hemodiyaliz

> Dustik/yiksek permeabilitesi olan membran Klirens :
aracihgiyla, kanin difiizyonla purifikasyonu
saglanir

» Diyalizat solusyonunun akimi ters yondedir

v" kan akimina baghdir

v membran 6zelliklerine
» Replasman sivisi kullaniimaz (alani/kalinhig),
> Qb: 50-200 mL/dk Qf: 8-25 mL/dk v' diyalizat akimina (500ml/dk),

Qd: 10-20 mL/dk  K: 14-36 L/24 saat

v soliitiin molekil agirliging,

» Sadece duslik molekul agirlikli molekiller -
stzalur v diffiizyon katsayising,

v' sIvinin i1sisina




KONVEKSIYON l

Hemofiltration

blood blood filtrate

’ positive
hydrostatic

fiie.  filtrate | pressure

se 00

et a‘o.:. "
OOREE A
E - . | 1)
Lo e J
9 O
-j ./
sempermeable
b'OOd membrans
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-Ii Renal Replasman Tedaviler:

Hemofiltrasyon

» Yiksek permeabilitesi olan membran
araciligiyla, kanin konvektiv olarak
purifikasyonu saglanir

» Ultrafiltrasyon kontrol altindadir

» Ultrafiltrat replasman solusyonuyla yer
degistirir

» Qb: 50-200 mL/dk Qf: 8-25 mL/dk

K: 12-36 L/24 saat

Hemodiafiltrasyon

» Difuziv - konvektiv kan purifikasyonu

» Ters akimli diyalizat

» Yiksek permeabilitesi olan membranla
kiicik ve orta bluyuklikte molekillerin
uzaklastirilmasi saglanabilir

» Qb: 50-200 mL/dk Qf: 8-12 mL/dk
Qd: 10-20 mL/dk  K: 20-40 L/24 saat

Klirens :
v’ Ultrafiltre edilen plazma miktarina

v' Membran 6zelliklerine (alani/kalinligi)
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Schematic of CYYHDF with pre-filter infusion of replacement
fluicl

Schematic of CVWHDF with pre-filter infusion of replacement fluid

Replacement Fluid Dialysate inflow
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Blood inflow Blood outflow

Effluent outflow

CVWHOF: continuous venovenous hemodiafiltration,

Schematic of CYYHDF with post-filter infusion of
replacement fluid

Schematic of CVVHDF with post-filter infusion of replacement

Replacement Fluid

Dialysate Infusion (post-filter)

Effluent

CWHDF: continuous venovenous hemodiafiltration,
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Vancomycin hemodialysis: Clearance differences between
high-flux hemodialysis and on-line hemodiafiltration

Néstor Rodriguez' | Miquel Gémez®> | Naira Rico'! | Josep Maria Campistol’

Francisco Maduell®

TABLE 1 Demographic data

HD vintage  Dry weight Albumin
Patient Age (years) Sex (mo) (kg) Hb (g/dL) (g/LL) Vancomycin use
1 70 M 24 64 12 47 Fever
2 63 M 34 77 123 33 Soft tissue infection
3 59 M 61 55.7 117 33 Soft tissue infection
4 66 M 58 60 9.2 30 Sepsis
5 49 F 16 52.5 11 43 Fever
6 76 M 66 55 8.7 35 Vascular access infection
7 58 M -+ 91.5 10.4 46 Vascular access infection
8 82 M 70 78 8.9 36 Fever
9 65 M 24 35:5 10.5 37 Vascular access infection

Vascular
access

Catheter
Fistula
Fistula
Catheter
Catheter
Fistula
Catheter
Catheter
Catheter



r yukleme ; HD bitimi 0.5 gr ek doz.
ri arter ve vendz setten her saat basi alinmis.

z bitimi 15. 30. ve 45. dakikalarda da ek ornekler alinmis.

TABLE 2 Hemodialysis characteristics

HFHD OL-HDF
Vancomycin Vancomycin Vancomycin at Vancomycin
at start of HD at end of HD start of HD at end of HD
BVP (L) K:(L) (ng/mL) (pg/mL) BVP (L) Kt (L) Qi (mL/min)  (pg/mL) (ug/mL)
1 T1:1 497 18.4 9.8 69.9 47.6 86.5 12.4 4.8
2 70.8 47.2 10.6 4.1 71.9 53.1 77.2 9.4 1
3 105.8 60.9 8.5 4.2 104.6 o 757 4 110 9.7 4.4
4 65.1 48.8 8.7 4.3 91.4 61.4 100 157 6.5
5 73 45.1 14.2 5.7 68.2 46 97 19.1 9.3
6 929 529 10.4 4.8 83.2 59.1 110 11.8 3.6
7 95.7 60.4 13.4 6.6 94.6 68.3 136 7.8 29
8 94.5 58.5 14.8 T3 82.8 654 102 22.8 754
96.9 515 13.1 7.1 86.9 48.9 100 12 4.8
Mean 85+ 15 527 4+58 124+32 60+19 85.4 + 305 56.3+79 102 + 16.4 13.4+49 325




TABLE 3 Dialyzer clearance of vancomycin, BUN, creatinine, and f§,-microglobulin in HFHD and OL-HDF

HFHD OL-HDF

Kd ;. (mL/min) Kd;. (mL/min)
Patient  Vancomycin BUN Creatinine  f§,-m Vancomycin  BUN Creatinine f,-m
l 75.7 138.6 123.4 45.2 153.5 178.7 156.6 120.8
2 104.2 160.5 127.5 70.1 122 165.8 126.4 954
3 119.9 208.4 190.2 96 132.8 220.1 183.5 99.8
< 116.1 181.6 147.3 88.9 150.7 13257 153.6 111.6
5 102.2 184 168.2 60.5 149.4 240.8 200.6 156
6 119.9 194.2 147.2 70.3 154.1 220.4 89 103.9
7 121.4 200.6 178 70.2 146.9 19.2 178.2 113.8
8 122.7 201.1 187.7 67.5 1704 240 215 141
9 115 191.1 175.7 84.5 141 217.7 182 96
Mean 184 + 22.1 160.6 + 25 726 + 15.4 204.1 + 37.2 170.7 + 40.2 1134 + 242

B p=0025




TABLE 3 Intravenous antimicrobial dosing in critically ill patients with acute kidney injury@

Antimicrobial Conventional IHD PIRRT CRRT 1
Glyco-, glycolipo-, and lipopeptides
Dalbavancin No adjustment No data No adjustment

4-6 mg/kg q48h (after dialysis on dialysis day) + 6 mg/kg q24h 6 mg/kg q24h

Daptomycin

Oritavancin
Telavancin

50% additional dose after IHD session
preceding 72-h interdialytic period
No adjustment

No data
Ll ma/ka a72b

No adjustment
No data
No data

No adjustment
No data

Nnin
Vancomyecin

7.5-15 mg/kg g48h-q72h (after dialysis on
dialysis day)

15 mag/kg (after
PIRRT session)

o
10-15 ma/kg q24h-qg48h or
continuous infusion

Ampicuann/suipacuam
Piperacillin/tazobactam

Oxacillin
Cefazolin

Cefotetan
Cefoxitin
Cefuroxime
Cefepime
Cefotaxime
Ceftaroline
Ceftazidime

Ceftazidime/avibactam
Ceftizoxime
Ceftolozane/tazobactam
Ceftriaxone
Ceftobiprole

Doripenem

Ertapenem

Imipenem/cilastatin
Meropenem

Meropenem/vaborbactam

1.5 g q14£n arer aiarysis on aidlysis aay)
2.25 g q8h—q12h + 0.75 g after dialysis

No adjustment

0.5-1 g gq24h or 1-2 g gq48h-q72h + 0.5-1g
after dialysis

1-2 g g48h + 1 g after dialysis

2 g q24h—-g48h + 1 g after dialysis

0.75-1.5 g q24h (after dialysis on dialysis day)

0.5-1 g q24h + 1 g after dialysis

2 g gq24h + 1 g after dialysis

0.2-0.4 g q12h (after dialysis on dialysis day)

2 g q24h—-g48h + 1 g after dialysis

0.94 g g48h (after dialysis on dialysis day)

2 g gq24h + 1 g after dialysis

0.15 g g8h (after dialysis on dialysis day)

No adjustment

0.25 g gq24h (after dialysis on dialysis day)

0.25 g q12h—-q24h

0.5 g q24h + 0.15 g after dialysis (if dose is
given within 6 h pre-IHD)

0.25 g q12h (after dialysis on dialysis day)

0.5-1 g g24h (after dialysis on dialysis day)

0.5/0.5 g q12h

INO adatla

2.25-3.375 g g6h—qg8h or
continuous infusion

No adjustment

No data

No data
No data
No data
1 g g6h
No data
No data
2 g qlz2h

No data

No data

No data

No adjustment
No data

0.5 g g8h

1 g g24h

0.5 g g6h
0.5 g g8h

No data

1.>—3 g gon—gsn

2.25-3.375 g q6h—-qg8h or
continuous infusion

No adjustment

1 gqg8h or2g qi12h

0.75 g q12h

2 g g8h—q12h

0.75-1.5 g q8h-q12h

1 gq8h or2g qi2h

1-2 g q12h—-q24h

0.4 to 0.6 g q12h

1g g8h or 2g gq12h or
continuous infusion

1.25 g q8h

2 g q12h—-q24h

No data

No adjustment

No data

0.5-1 g g8h—-q12h

0.5-1 g g24h

0.25-0.5 g q6h—g8h

0.75 g q8h or 1.5g gq12h or

continuous infusion
No data



MISTAKES WE MAKE IN DIALYSIS

Dosing: Antimicrobial Dosing in Intermlttent & Contmuous
Hemodialysis

Indication Intermittent Hemodialysis Continuous
Hemodialysis

All 2 g IV x1 now and post-HD 1 g IV g8h

Indications
Alternative dosing_for patienis not on stable hemodialysis schedule: 1 g x1 now,

then gPM
: Antibiyotik tdv hedefine ulasmak igin
if davranma (daha ylksek doz) k

P. aeruginosa Minimum Inhibitory Concentration (mg/L)

ntibiyotik rejimlerinin hicbirinde
odinamik hedeflere ulasiimadi
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Soliit ve Su Transportu Uc Por Modeli

Cok ktcuk por (aquaporinler) fu.
2.6 A e 4; SU
Kiglk por Kucuk solttler
40-60 A < (Uire,kr, Na,K...)
BUyuk por ~
100-200 A == | Makromolekdller

(Proteinler)




Soliut Transport Mekanizmalari

DIFFUZYON KONVEKSIYON

Konsantrasyon gradienti Ultrafiltrasyon ile

ile dogru orantili dogru orantili
Solutun buyuklugu ile Refleksiyon katsayisi
ters orantili ile ters orantili




HD <& PD

Solut ve Su Transportundaki Farkliliklar

Kucuk molekil agirlikh tremik toksinler HD ile daha iyi
temizlenir.

Orta ve buyuk molekul agirlikh tdremik toksinler PD ile
daha iyi temizlenir.

UF HD’de hidrostatik basin¢ gradienti, PD’de ozmotik
basing gradienti ile saglanir.

Fazla miktarda sivinin kisa siirede uzaklastiriimasinda
HD PD’den daha etkindir.



Diyalizinde llac Klirensi

ine baglanma orani ecirgenligi
PD
* y lani
kiler agirlik ylzey a
filisite/liposolubilite f:il
glukoz miktari




Table 4. Automated Peritoneal Dialysis Antibiotic Pharmacokinetic Studies

Drug, Dose, and Patients
Studied

Peritoneal Dialysis Prescription

Pharmacodynamic Results

Author's Conclusion

ISPD Guideline
Recommendations for
Intermittent dosing®’

Cefazolin,”*®® N = 10 without
peritonitis (3 anuric, 7
patients with RRF 2-3 mL/
min/1.73 m?); cefazolin
15 mg/kg IV actual body
weight

Ceftazidime,®® N = 11 without
peritonitis (2 anuric; RRF
mean 4.4 = 1.6 mL/min/
1.73 m?); ceftazidime
15 mg/kg IV actual body
weight

Meropenem,® N = 6 without
peritonitis (RRF median
3 mLU/min); meropenem
500 mg IV (infusion over 30
min) or IP

Fosfomycin,®™ N = 8 without
peritonitis (RRF median
3 mL/min/1.73 m?);
fosfomycin4 g IV or IP

Piperacillin,®™® N= 8
noninfected (RRF median
1.2 mU/min/1.73 m?);
piperacillin 35 mg/kg IV
actual body weight

Three cycles of 2.5%, 2 L cycler

assisted exchange (dwells 1to
3) for 8 h, followed by two
2.5%, 2-L ambulatory dwells
(dwells 4 and 5) of about 8 h
each

Three cycles of 2.5%, 2-L cycler-

assisted exchange (dwells 1to
3) for 8 h, followed by two
1.5%, 2-L ambulatory dwells
(dwells 4 and 5) of about 8 h
each

15-h long dwell with 7.5%

icodextrin, 1.5 L, followed by
six 2-L cycles over 9 h with
average glucose
concentrations 1.36 to 2.72%

15-h long dwell with 7.5%

icodextrin, 2 L, followed by
six 2.5-L cycles over 9 h with
Dianeal PD 4

Three cycles of 2.5%, 2-L cycler-

assisted exchange (dwells 1to
3) for 8 h, followed by two
2.5%, 2-L ambulatory dwells
(dwells 4 and 5) of about 8 h
each

Cefazolin 15 mg/kg IP during

second ambulatory exchange
would provide adequate
serum and dialysate
concentrations (=8 mg/L) for
all dwelis. Cefazolin 20 mg/kg
IP during the first ambulatory
exchange would be needed to
provide adequate serum and
dialysate concentrations
throughout

Serum and dialysate

concentrations remained
greater than MIC 8 mg/L
(sensitive organisms) for the
entire 24-h interval

Target 40% T > MIC; IP

meropenem 0.5 g resulted in
T = MIC serum levels
adequate to treat organisms
up toMIC =4mg/Lin5of6
patients and resulted T = MIC
in dialysate concentration for
bacteria with MIC up to 8 mg/
L; IV meropenem 0.5 g
resulted in adequate serum
level to treat organisms up to
MIC 4 mg/L but failed to reach
adequate T = MIC for
clinically relevant pathogens
in dialysate.

50% T > MIC up to 64 mg/L in

serum and dialysate observed
after IP administration; 50%
T > MIC up to 64 mg/L in
serum but not dialysate after
IV administration

Piperacillin end of dwell

concentrations remained
above the MIC for sensitive
organisms (8 mg/L)

Cefazolin 20 mg/kg IP every 24 h
in first or second ambulatory

dwell [long dwell]

Ceftazidime 15 mg/kg IV or

20 mg/kgIP every 24 h in long

dwell

Intermittent dosing with
meropenem 0.5 g IP once
daily; meropenem 0.5 g IV

once daily resulted in poor IP

exposure

Intermittent dosing with
fosfomycin 4 g IP every 24 h;
fosfomycin 4 g IV resulted in
insufficient fosfomycin
concentrations in the
peritoneal fluid

Piperacillin 4000 mg IV q12 k;
intermittent piperacillin 4000

mg IP is not recommended as
this dosing scheme would not
result in adequate serum and

dialysate concentrations

15-20 mg/kg IP every 24 h

1000-1500 mg IP every 24 h

1glPevery24 h

No recommendation

No recommendation

Adv Chronic Kidney Dis. 2019;26(1):61-71




Peritoneal Dialysis

Suzuki H (ed): Home Dialysis in Japan.
Contrib Nephrol. Basel, Karger, 2012, vol 177, pp 3037

Appropriate Drug Dosing in Patients
Receiving Peritoneal Dialysis

Sumio Hirata - Daisuke Kadowaki

Division of Clinical Pharmacology, Center for Clinical Pharmaceutical Sciences,
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Table 1. PK-PD parameters and antibiotic dosing recommendation for HD, CAPD and APD patients [8]

Cefazolin Cefepim Tobramycin Vancomycin
PK-PD parameters
Urinary excretion rate 859% 80% 80% 90%
Protein binding rate 80% 12% Less than 5% 34-559%
Volume of distribution 0.22 L/kg 0.25 L/kg 0.28 L/kg 0.9-1.0 L/kg
Molecular weight 566.6 Da 571.5 Da 467.5 Da 1485.7 Da
PK-PD parameters Time above Time above MIC Cmax/MIC AUC/MIC
which quantify the MIC (time (time dependent) (concentration
activity of an antibiotic dependent) dependent)

Dosing recommendation

Hemodialysis

500-1000 myg

1000 mg after HD

5 mg/kg after HD

LD 20 mg/kg,

after HD MD 10 mg/kg after HD
CAPD Intermittent 15 mg/kg 19 0.6 mg/kg 15-30 mg/kg
(once daily) every 5-7 days
CAPD Continuous LD 500 mg/L, LD 500 mg/L, LD 8 mg/L, LD 1000 mg/L,

(mg/L, all exchabges)

MD 125 mg/L IP

MD 125 mg/L IP

MD 4 mag/L IP

MD 25 mg/L IP

APD Intermittent
(mg/kg)

20 mg/kg IP
once per day, in
long day dwell

1glIP one
exchange per day

LD 1.5 mg/kg IP in
long dwell, then
0.5 mg/kg IP each
day in long day
dwell

LD 30 mg/kg in long dwell,
repeat dosing 15 mg/kg

IP in long dwell every

3-5 days, following levels

PK-PD = Pharmacokinetics-pharmacodyamics; MIC = minimum inhibitory concentration; AUC = Area Under the

serum concentration time Curve; Cmax = peak serum level; LD = loading dose, MD = maintenanc dose in mg; IP =
intraperitoneal administration.
Residual renal function (defined as =100 mL/day urine output) should be empirically increased by 25%.

lContrib Nephrol. Basel, Karger, 2012..




Nl o=

» Renal replasman tedavi sekli mutlaka bilinmeli
» Renal replasman tedavi sekilleri arasindaki gegisler yakin takip edilmeli

» Hastanin rezidiiel renal fonksiyonu olup olmadigi dikkate alinmali ; RRF
olan hastalarda daha yiiksek antibiyotik dozlarina ihtiyag olabilecegi

» RRT sekline gore AB igin dneriler takip edilmeli fakat
» Hastanin klinik iyilik hali

» Laboratuvar, goriintiileme ve mikrobiyolojik tetkikler







