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HIPOALBUMINEMI

Krikile hastalarda hipoaibum&memi Sthe
%4-0-50

Yuksek oranda protein bajlayan
antimikrobiyallerin, protein baglanma derecesine
qore farmalcokinetilk ve farmakodinamik
ozelliklerint degigtirmekte

Albumine bagli -«fra\ws&vomda azalma, serbest
ffrmfs&jomda arhg



ALBUMINE BAGLANMA

Altered drug-albumin binding

Low albumin
l . l
Decreased production Capillary leakage from Increased elimination
l serum to tissues l
* Acute phase * Bums » Nephrotic syndrome
(stress_, injury, SIRS) * SIRS » Burns (wound loss)
» Hepatic disease » Pregnancy » latrogenic binding to starch

» Malnutrition
* Aging
» Malignancies

» Diabetes mellitus
* Pulmonary oedema

Normal albumin
Displacement by Displacement/modification
endogenous molecules by
l exogenous molecules
v
+ Bilirubin » Highly albumin-bound
o Urea antibacterials
» Other waste products » Other drugs (e.g. aspirin,
(e.g. hippuric acid, p-cresol) frusemide)

» Free fatty acids
» Hormones

Fig. 2. Main factors responsible for alterations in drug-albumin binding.[''! SIRS =systemic inflammatory response syndrome.
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sadece bagli olmayan ilag farmakolojik ebkiye
sahiptir

sadece badli olmayan ilag dokulara ulagabilir ve
vdni olugturur

bagli fraksiyon damarda daha sonraki agamada
ba§i.t Otmajam lfompomem&e ciémiifmew wzere iiagw
albumin w’ampi.ews& halinde rezervuar olarale kalir

sadece ba§i.t olmayain E,Lag vaskuler
w*omparﬁmamdam elimmine olur



Artmig Vd, malesimum plasma/serum
konsantrasyonunu (Cmax) ve total ilag
w*cav\sam&rasvamunu azalbr

potansiyel doz albki alma yo. da sub-l:e.rapo!:ik doz

ot

farmalkokinetile dzellikler dedistijinde,
farmakodinamik etki de dedisiklige ugramakta

bobrek ve karaciger sadece ba§h oi.ma\jam
wompomemﬂeri uzaw‘taiﬁcrmaw&a
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HIPYOALBUMINEMI...

Baglt olmayan Ilacin dagilimi ve plazmadan
tewizlenmest artar

Dadim hacmi (V4) ve ilacin klerensi (CL) artar

Antibakteriyel temasta azalma;
farmakodinamik hedeflerde .aavcftama

ozellikle zaman bagmlt antimikrobiyallerde
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MIC, minimal inhibitory concentration; AUC, area under the serum concentration curve;
time > MIC, duration for which concentration remains above MIC.

Source: Infect Med © 20@04‘Cliggon P&blishing.’[-)iv'esion of SCP Communications

Antibiyotigin Etkinligin Belirleyen PK/PD Parametreler



Pharmacokinetic/Pharmacodynamic Profiles of Antimicrobials

Time>MIC
time-dependent activity

! : MIC
] | l\
Penicillins
Cephalosporins

Macrolides
Clindamycin

Optimal profile:
Free serum antibiotic level
exceeds
MIC for at least 40-50%
of dosing interval

AUC/MIC
concentration-dependent activity

[ECN

Quinolones
Aminoglycosides
Azithromycin
Ketolides

Optimal profile:

Free serum AUC/MIC ratio at least:
25-30 for Strep. or other
gram-positive bacteria, and 125 for
aerobic gram-negative bacilli



H&F’Qatbummemm |
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ﬁarg«awow&maﬁéme Ebleilert

DAGILIM FAZI

Kritike hastalarda hipocalbumineminin Vd'ui arkbirma
Szelligi ozellikle hidrofilik tlaglars @.&M‘Ezemew&e,

bu eblkei de elestraselluler sivi voluimiinden eklkeilenmelete

Farmalkeokinetile ozellilklerin de§£§mesi,
farmalkodinamilke ozellikleri de ebkiler



Hivoalbumineminin |
, MEibin&m{erm
ﬁ&rmawowm&%me Eklkeilert

ELIMINASYON FAZI

Bobrek ve karacijer sadece badli olmayan ilaci
uzaw*tagﬁtrtr; renal ve/veva he[pa&w klerens artar

Kritile hastalarda kardiyak outputuin artig, glomeraler
filkrasyonu destekler

Hipoatbé}.mimemije v\eciemiji.e ba§tt olmavan
fralf*sivovxuv\ artige da CLT artbirir ve bu Tazda total
E.iag w*amsav\&rasvomumu azalbir



| Table I. Proteinbinding of antibacterials commonly used in critically ill patients and of antibacterials in development (all protein binding data have been adapted
from Donnelly et al.’?6! and MIMS Australial®”). We have also included data on antifungal agents for the reader’s reference

Highly bound (>70%)

Moderately bound (70-30%)

Minimally bound (<30%)

| AmphotercinB(902)
- Anidulafumin ‘>99%)

| Caspofungin (97%)

Cefazolin QS—SS@

Cefonicid (98%)

| Cefoperazone (90%)

| Cefoxitin (80-50%)

| Ceftriaxone (85-95%)

| Clindamycin (90% bound to «;-acid glycoprotein)

| Cloxacillin (94%)

| Dalbavancin (93%)

: | Daptomycin (90-93%, 30% to 2,-acid glycoprotein)

| Dicloxacillin (97%)

Doxycycline (93%)

Ertapenem 585-95%)

Erythromycin (73-81%)

Faropenem (96-99%)

Flucloxacillin (95%)

Fusidic acid (95-97%)

Iclaprim (93%)

Itraconazole (99.8%)

Lincomycin (80-90%)

Minocycline (75%)

1 Nafcillin (90%)

| Oxacillin (93%)

| Posaconazole (:074%)

| Rifampicin [rifampin] (80%)

| Sulfisoxazole (92%)
Teicoplanin (90-95%)

| Telavancin (92-94%)

| Tigecycline (71-89%)

Azithromycin (7-51%)
Aztreonam (60%)
Cefotaxime (40%)
Cefuroxime (33-50%)
Cephalothin (55-75%)
Ciprofloxacin (20-40%)
Clarthromycin (42-50%)
Chloramphenicol (60%)
Levofloxacin (50%)
Linezolid (31%)
Moxifloxacin (30-50%)
Nitrofurantoin (40%)
Benzylpenicillin [penicillin-G] (65%)
Piperacillin (30%)
Sulfamethoxazole (68%)
Ticarcillin (55%)
Trimethoprim (45%)
Vancomycin (30-60%)
Voriconazole (58%)

Amikacin (0-11%)
Amoxicillin (17-20%)
Ampicillin (15-25%)
Cefepime (16-19%)
Ceftazidime (17%)
Ceftobiprole (22%)
Cefpirome (9%)

Colistin (<10%)
Doripenem (8%)
Ethambutol (20-30%)
Fluconazole (11-12%) ...
Fosfomycin (0%)
Gentamycin (<30%)
Imipenem (20%)
Isoniazide (0-10%)
Meropenem (2%) .
Metronidazole (<20%)
“Norfloxacin (10-15%)
Polymyxin B (<10%)
Quinupristin/dalfopristin (11-26%)
Tobramycin (<30%)
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Table Il. Variations in apparent total volume of distribution (V4) and clearance (CL) of highly albumin-bound antibacterials in critically ill patients with
hypoalbuminaemia compared with healthy subjects®

Drug Study group Subjects APACHE Il ClLcr Albumin CL (mL/min) V4 (L/kg)
(n) score (mL/min) (o'L) observed % AP observed % AP
p-lactams
Aztreonam Healthy adults=5] 48 NA NA (within NA (within 88.7+9.3° 0.0 0.16+0.02 0.0
ref. values) ref. values)
Gram-negative infected 7 NA 103x=21 24 =5 102x=12 14.5 0.16x=0.05 0.0
patients=€]
Burnsi=7] 8 NA 90+=69 212 81.7+60.7° —-7.9 0.31+0.08 93.8
Ceftriaxone Healthy adults=2] 6 NA NA (within NA (within 13+2.6 (o] 0.12+0.01° o
ref. values) ref. values)
Critically ill patients with 11 21.7=3.8 97.7+49.6 222+6.1 25.8 98.5 0.32=0.05 166.7
severe SePSiSIZO] M [ e sy r—— ]
Critically ill patients=°] 18 NA 11229 NA A8 E5n 38.5 0.17x4 41.7
Flucloxacillin Healthy subjectsl<C] 10 NA NA (within NA (within 136.3+3.3 (o] 0.14+0.24 o
ref. values) ref. values)
Critically ill patients with 10 19.7=4.4 62.5 20.7 150 101 0.22 571
hypoalbuminaemial2°] [50.5-86.3] [19.3-22.8] [144.7-292.5] [0.14—0.30]
Carbapenems
Ertapenem Healthy adults<] 10 NA NA (within NA (within 20.2+0.16 0.0 0.07 +£0.003° 0.0
ref. values) ref. values)
Critically ill patients with 17 23.1=4.2 93.8+x52.4 15.9%=5.7 43.2+23.7 113.9 0.211+0.05° 200.0
VAPI19]
Critically ill patients with 8 8951 88.9+36.3 26.9=9 200.5=306.9 892.6 0.98x1.42 1300
severe sepsis1]
Glycopeptides
Teicoplanin Healthy subjects!¥2] 6 NA 103.7+£22.9 NA (within 13.4+1.2 0.0 1.21+0.56 0.0
ref. values)
Critically ill patients 12 NA (SAPS I 184 19 [11-33] 18.2 35.8 NA NA
without vasopressors[43] score26[13-50]) [71—255] [7.7—47.6]
Vancomycin Healthy subjectsl¥4] 11 NA 110193 NA 86.1+8.9 0.59+=0.04
Critically ill patients4S] 46 18.9+=8.2 65.5=48.1 237 60.0+:39.7 -30.3 1.68=2.19 184.7
Other drugs
Daptomycin Healthy adults<€] 24 NA NA (within NA (within 94+12 0.00 0.10x0.01 0.0
ref. values) ref. values)
Thermal bum injury’?} 9 NA (TBSAB 132+43 18+4 23.6+9.5 151.1 0.18+0.05 80
34+ 12%)
Fusidic acid Healthy subjectsl¥®] 8 NA NA NA 11.1 1.2 (o] 0.21x+0.02
Critically ill patients with 6 NA (SAPS NA 29.2+3.7 21.5+6.3 93.7 NA

normal hepatic
function<°l

a Values are reported as median [range] or mean = SD.

score 10.2+5.1)

b %A= (Observed value — Reference value/Reference value) < 100.
c Data nomalized to 70 kg if weight information was not provided in the original article.

APACHE Il = Acute Physiology and Chronic Health Evaluation |l; CLcg =creatinine clearance; NA =not applicable/available; ref. = reference; SAPS = Simplified
Acute Physiology Score; TBSAB =total body surface area burned; VAP = ventilator-associated pneumonia.




ORNEKLER

Sefbriaksonun VA ve CL'st kritik hastalarda 2
kat artmaleta

%% 5-95 proﬁeme baglanma

Ertapenemde tedavi farmoalkokinetik hedeflere
ulagmada basarisizlik

fT>MIK %40 azalir
%%5-96 proteine bajlanma

Proteine Yukesele oranda baglanan Eaiwoptaniy\,
fusidik asit, azbreonam ve daptomisinin de vd
ve CL'si belirgin gekilde artar






BETA LAKTAMLAR

Bu gruptaki antibakteriyeller Lot
@.M? clggilwwor&a ro&ew?@. \ - S
ga§tanma ozelligine sahip s ( 4
¥\ o
Bazilart yiiksek balanabilir /kq/“;(( ¢ J\L
T\ LN
Antibakteriyel aktivite fT>MiK Jor o f=on
O

Max. am&bawﬁer%et alkekivike
igEM 3

Penisilin ve monobalktamlar Lgin
YEO—-60

Sefalosporinler igin %&0-70



BETA-LAKTAMLAR

S S S A ——

Klerensin artmast, baglt olmayan
am%ibaw&erivet lkonsantrasyonun
MIK'in ustunde kkalawn suresini
ketsalkbir



SEFTRIAKSON

%% 3-9& pro&eime baglanma

Daha yuksek dozlarda serbest {raw*sivomu artar
(proteine bajlanma doz bagmls)

Ancale 3&%’5&1&* dozlarda CL artar

Cerrahi qegirmis hipoalbuminemili hastalarda,
saglikels gﬁrejtere qgore belirgin Vd ve CL artisi

Serum albumin sevivyesi ile sefbriakson CL korele

Daha %wsew E.,i.ag dozu istendiginde daha sik
dozlama gerekir



FLUKLOKSASILIN

Albumine %98 baﬁiamma

gaitgmamrda hpaaibummem&de Vd'de
elirgin arteg

Standart dozlar MSSA enfelsiyonlarmda
farmakodinamik hedeflere ulagmiyor

Yuksek doz, kontinu wai;i,z.vov\
gerekebilir



KARBAPENEMLER

Beta Laktam olsa da ayrt grupta ihcelenir

Max. bakteriyel aktivite igin §T>AUC,, %40
yeterli

Proteine baglanma
Er&a[pemem % ¥6-96, b1/ 4,6 h
imipemem YRO

Meropenem %2; b1 1.2 h



ERTAPENEM

Erken ba Lm»\g)tgh VAP hastalarmda vd ve CL
artigt (sadlitels erevjtere gore 2 kat artig

Hiioatbummemik‘ hastalarda ba§it olmavan
ertapenemin AUC st dramalkile §m~atde artiyor

Bazt hastalarda minfarmakodinamik
hedeflere ulagilanmiyor

Ciddi sepsisli hastalarda fT>MIK %40 hedefi
saglanamiyor



GLIKOPEPTITLER

> Ra—

Vanlkeomisin erc}&ﬁme baglanma %30-60
Teikoplanin Fro&eme baglanma %90-95

Teikoplanin hapaatbumimemidem daha ok
eblicilenmelete

Galigna sonuglart dedisken



KONSANTT?;ASYQN BAG-IMLI
. ANTIBIYOTIKLER




DATTOMISIN

> Ra—

Proteine bajlanma %90-93
%&0 albumine

Hifoatbuminemici@. Crrax Ve AUC,, sadlilels
bt eylerin yalkdlastk yarist kadar

Dadilim haecminin arkmast, C,... ve bakterinin
MIR oranmi (C,..../MIK) azalkir

Hipoalbuminemide baglanmamis fraksiyonun
a EJ? bu eELngi; azaltabilir ve ugguin
orsantrasyshu idame ebbirebitfir mi?



FUSIDIK ASIT

Albumine baglanma %95-97
Hepatile metabolizma; biliyer abilim

Krikile higoatbummemiw hastalarda 3&1@5@.% CL
%awmtanmtg



FLOROKINOLON

Zamana bagliligt da olan konsantrasyon
bagmli ilaglar

R4 saatin uzerinde pi&ama/serum
konsankbrasyonu-zaman egrisi altmda
lkalan alan™(AUC,,) ve balkterinin MIK
oranmi (AUC,,/MIK) hedef diizeyde elde
ebmeleri hasarlanabilir

AUC,, hem Vd, hem de CL'Un iglevidir
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ANTIBAKTERIVELLER

Daptomisin protein bagjlanma %71-%9
Dalbavansin %93

Telavansin %92-94

idaprim %93

Farmalkeokinetilklerinin mpmtbumammaden
ebkinecedi d&gﬂm&tmew&e

gaitima gereleli
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‘80 BiLGiler isimize
. YARAYACAK MI?

A &

Bilgi kullanilmadiginda herhangi bir anlam ifade
etmez. Bilgiyle ilgili su sorulara cevap
verilmesi ¢ok onemlidir:

> Bilgi ne ise yarar?

> Hangi bilgi, ne ise yarar!

> Bilgiyi ne zaman, nerede kullanacagim, bu
bilgi ne ise yarayacak!

> Hangi bilgi, nerede kullanilir ?

~ gy




HIPOALBUMINEMININ PK/PD
SONUGLARININ 0zETI

En onemli etli VA artist ve sonucunda ty/de uzama

T Min uzamasmm PO hedefe ulagmasins betirtejeh
patojenin MIK dederi

Diisitke MIK: zaman bagmli ilaglarda PD hedefe
ulagma (§T>MIK)

Yiksek MIK: zaman bagmmli ilaglarda daha dusgtile
fT>MIK; konsantrasyom bagmle ilaglarda daha Atgitle
Crox/ MIK ve AUC,,./MIK oranlari nedent ile PD
hedefe ulagnma orant



HIPOALBUMINEMININ PK/PD
SONUGLARININ 0zETI

Hipcmtbummeméw hastalarda an&ba\w&erivet dozu
op%émiz& ebnwele zor

Ancale yeterli am&éb&w*ﬁerivet lkonsantrasyonu
sadlamak icin doz artbirmi; dzellikle de baslangtg
(yitkleme) dozlarmda dnemli gorinmekte

Teiloplanin yiiksek ﬁrcEeme_ baglanma
Szelligindekt telk 35‘.}, lemwe dozu olan E,Lag

Krikilke hastalarda bu doz bile yeterli degil

Standart dozlarm %so-100 fazlasmt yikleme dozu
vermelk akilct ama....
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DIKKAT

CL'st etkileyen bobrek ve karaciger
fonksiyonlart, notrop kullanmar ve sivi
resusitasyonu qibi kownular hesaba kaktilmali
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Table IV. Empirical recommendations for dosing highly protein-bound antibacterials in critically ill patients with hy poalbuminaemia based on available data and
authors’ own experience

Antibacterial Standard ICU dosing Recommended LD Recommended MD
in hypoalbuminaemia in hypoalbuminaemia

i N P P o

p-lactams and carbapenems

Aztreonam 1gg8h 29 g8h for 3 doses Increase frequency of administration
(e-g. 1gg6h)

Ceftriaxone 2g forinitial dose Increase frequency of administration
(e.g. 1gg8h)

"R R L R 'S T ELE
i ot gl NP N N

PR arnres
LT INE T

AT s asndan
s e VS

Cephalothin

Flucloxacillin, dicloxacillin, 29 Consider continuous infusion

cloxacillin (e.g. 8-12g g24h)

Ertapenem 2g for initial dose Increase frequency of administration
(e.g. 1gqi2h)

Glycopeptides

Vancomycin 20-30 mgkg for initial dose Increase dosing (e.g. 1.5g q12h) or
consider continuous infusion (e.g. 3g q24h);
monitor trough concentrations to target
concentrations of 15-25mg/L

Teicoplanin 6 mg’kg q12h for 3doses (LD) 6mg/kg q12h for 3 doses 3-6 mg/kg q12h; monitor trough concentrations
and 6 mg/kg q24h (MD) to target concentrations >15mg/L

Other highly protein-bound drugs

Daptomycin 4-6mg/kg g24h 6-8 mg/kg 6 mg/kg g24h
LD =loading dose; MD= maintenance dose; gxh=every x hours.
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