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O IFKF (Internationa
established in 2000.

U Prof. Dr. Joel D. Kopple is one of the firs
UIFKF arranged its first congress in Capadocia.
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Prof. Dr. Joel F. Kopple offered to IFKF president to hold a World Kidney Day on November 2003.

Then International Federation of Kidney Foundations and International Society of Nephrology crea
a committee

Beginning from 2004 some works had already been started on arranging World Kidney Day.
First World Kidney Day was held on 9th March 2006.

First World Kidney Day’s announcement arrived late to our foundation so we organized a world kid
day meeting within the Foundation Week activities.

2006 World Kidney Day Theme
“Are Your Kidneys 0.K.?"
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2007 World Kidney Day



http://www.ifkf.net/

Amazing Kidneys!

me in 2008
“Amazing Kidneys”

E! z Diinya

Babrek
} ,Gﬁnﬂ
11 Mart 2010

Wil

Bobrek
hastahklar

Sessiz

Zararl .
Tedavi

edilebilir bir

hastalikar,

World Kidney Day Theme in 2009:
“Protect Your Kidneys: Keep Your Pressure Down”
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KIDNEY
HEALTH

FOR EVERYONE World

EVERYWHERE «ﬁ{}jﬁ%
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Good governance,
care for the environment
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Kidneys
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Healthy lifestyle

Start early:
Optimize 'women’s - R Y Prevent kidney stones,
and child health obesity
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Diagnose and treat
diabetes and
Be vigilant: hypertension early
Prevent AKI

Kidneys for Life: Stop Acute Kidney Injury

Holistic integrated care
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Kidneys check the nutrients
that you get from food
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don’t work well
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RENAL DAMAGE BY DRUGS

Dr. Usama Alanan
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URINE FORMATION
URINE FORMATION

it consist of the following steps: (ULTRAFILTRATION)
Glomerular filtration = S == FILTRATION
Tubular reabsorption

Active tubular secretion
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Urine formation begins with glomerular
filtration. The volume of fluid filtered is
about 180/L day of which more than 99
% gets reabsorbed in the renal tubules;
urine output is about 1-1.5 L/day. After
filtration, fluid traverses in the renal

tubules. The tubular fluid contains Na+,
K+, HCO3-, amino acids, glucose etc.

Screening for Acute Kidney Injury

RIFLE criteria

sCreatinine Urine output

criteria
i sCrea < 1.5 = 0.5 mli/kg
g Risk t > i
Injury tsCrea <2 = 0.5 mli/kg

perh =< 12h
t sCrea < 3 <= 0.3 mli/kg

or perh < 24 h
Failure = 0.5 mg/dl if or
baseline sCrea anuria
t =~ 4.0 mg/di % 12h

Complete loss of

Loss renal function > 4 weeks

Outcome

End-stage End-stage renal disease

3/23/2021
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The main mechanisms of nephrotoxicity are

» vasoconstriction Je I GGl e
* altered intraglomerular hemodynamics Al Jaha pal) Saaliny s o
* tubular cell toxicity :\-J-J}é-"m LA dyans o
* interstitial nephritis A A el .
* crystal deposition = - T

* thrombotic microangiopathy ‘L’\J{L‘” Pl
» osmotic nephrosis. Bl aggall e G¥I JNie] o
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Mechanism of drug-induced acute kidney injury

rugs may damage the kidney by several mechanisms.

Understanding these mechanisms is the key to providing more-efficacious
preventive measures. While there are numerous potentially nephrotoxic drugs,
only a limited number of patterns of renal injury exist. On the other hand,
different patterns of injury may be associated with a particular drug.

Mechanisms of Nephrotoxicity

NEPHROTIC SYNDROME

ci AMINOGLYCOSIDES, =
NSAIDS. PENICILLAMINE = ANTINEOPLASTICS, GLYCOLS. Ersstaal
CAPTOPRIL
S westrasles Tuebhuale

VASCuUTIS q ) ACYCLOVIR, ANTICHOLINERGICS,
AMPHETAMINES, NSAIDS, = ~ = . . * s BROMOCRIPTINE, ERGOT ALKALOIDS
PENICILUINS SULFONAMIDES

OUTER MEDULLA

AMPHOTERICIN,
ANTIHYPERTENSIVES,
DIURENCS, ACUTE INTERSTITIAL NEPHRITIS

DOXORUBICIN, NSAIDS, ALLOPURINOL, RIFAMPIN,

CYCLOSPORIN-A VANCOMYCIN. NSAIDS

INNER MEDULLA

3/23/2021
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Common Drugs leading to

Nephrotoxicity

Antibiotics: Anfi Hypertensives
Aminoglycoside, Yancomycin ACEinhibitors, ARBs
Anti Fungals Diurefics
Amphotericin B p-blockers
Immunomodulators NSAIDs fcox-2 inhibitors
Cdlcinewin inhibitors Cocaine
Chemotherapeufic agents Ethylene glycol
Cyclosporin, Tacrolimus Occupational toxins (heavy metalk,
Antivirols organic solvens)
Acyclovir Herbal remedies

1- vasoconstriction

is is the main mechanism of acute nephrotoxicity for
calcineurin inhibitors and vasopressors and contributes
to the nephrotoxicity of amphotericin and contrast

agents' Charsges in Resistanos ol Affereni and EfMenend Arerieles

Silvester W, Bellomo R, Cole L. Epidemiology, management, and outcome of severe acute renal failure of criticall illness in Australia. Crit Care Med 2001;
29:1910—1915.

PPTTemplate.net
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2- Altered intraglomerular hemodynamics:
Ansll Jala aall dlidliny s

o Pathogenesis is via reducing the
volume OR pressure OR both
of blood delivered to the kidney “ ‘

[ Prostaglandins (PGs) l I Angiotensin 11 ]

o Common medications
o NSAIDs
o ACEI, ARBs

o Calcineurin inhibitors (e.g.
cyclosporine, tacrolimus)

http:/ fbiokgigonz Hogs potcom/2010/02/meng jalhtml

3- Tubular cell toxicity:
e role of the proximal tubule in % o bl .

at least in part dose-
and is the cause of
jury associated with
cosides, amphotericin,
neurin inhibitors, cisplatin,
hOGtrexate, antivirals such as
et, cidofovir and

pvirals, pentamidine,
,'and contrast agents.

nephritis. Fam Physician 2003; 67:2527—2534.

Kodner Czlj“Kudrimmi A. Diagnosis and management of acute interstitial

3/23/2021
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Interstitial nephritis:

Is is mediated by inflammation of the interstitium and
tubules. It occurs on an allergic basis in an idiosyncratic and
nondose-dependent manner. The onset after dug exposure
ranges from 3 to 5 days with a second exposure up to several
weeks with a first exposure. It has been associated with
antibiotics (beta-lactams, quinolones (especially ciprofloxacin),
rifampin, macrolides, sulfonamides, tetracyclines), most NSAID,
diuretics (thiazides, loop diuretics, and triamterene),
anticonvulsants (phenytoin), cimetidine and ranitidine,
allopurinol, antivirals (acyclovir, indinavir), and cocaine

Markowitz GS, Perazella MA. Drug-induced renal failure: a focus on tubulointerstitial
disease. Clin Chim Acta 2005; 351:31—47.

e precipitation of crystals in distal tubular lumens is
mostly pH-dependent and explains the nephrotoxicity
occurring with acyclovir, sulfonamide, methotrexate,
indinavir, and triamterene .

* Uric acid and calcium phosphate crystals occur in tumor
lysis syndrome, most commonly observed following
chemotherapy for high-grade lymphoproliferative
malignancies.

Davidson MB, Thakkar S, Hix JK, et al. Pathophysiology, clinical consequences,
and treatment of tumor lysis syndrome. Am J Med 2004; 116:546— 554.

3/23/2021
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tacrolimus, OKT3, interferon, ticlopidine, clopidogrel,
cocaine, indinavir and quinine, and has recently been

reviewec

Immune-
mediated

Dose-
dependent/
cumulative
Toxicity

ADAMTS1Z
deficiency

Complement

activation

Dlott JS, Danielson CF, Blue-Hnidy DE. J McCarthy L. Drug-induced Thrombotic
Tl ic Uremic

Pl
Review. Ther Apher 2004; 8:102—111.

Hyperoncotic solutions
may decrease GFR due to
their effect on glomerular
filtration pressure or
because of osmotically
induced tubular damage.

* Osmotic nephrosis is the
mechanism of
nephrotoxicity associated
with high doses of
mannitol,
immunoglobulins

Perazella Man. Cayc AV. Acute renal failure and intravenous immune
globulin: sucrose nephropathy in disguise? Am J Ther 1998; 5:399—403.
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/
(8) Rhabdomyolysis:

* Rhabdomyolysis with resulting kidney injury has
recently occurred with statins but may also occur

RHABDOMYOLYSIS
ELEVATED CREATINE
MUSCLE TISSUE BREAKDOWN WITH KINASE (CK) LEVELS DARK, REDDISH
RELEASE OF INTRACELLULAR CONTENTS BROWN URINE DUE

(MYOGLOBIN) INTO CIRCULATION TO MYOGLOBINURIA

MUSCLE PAIN
AND WERKNESS
DUE TO TRAUMA

MYOGLOBIN MAY OCCLUDE THE STRUCTURES OF THE KIDNEY
AND BREAK DOWN INTO TOXIC COMPOUNDS LEADING TO
ACUTE TUBULAR NECROSIS OR ACUTE RENAL FAILURE

WWW.MEDCOMIC.COM © 2017 JORGE MUNIZ

Coco TJ, Klasner AE. Drug-induced rhabdomyolysis. Curr Opin Pediatr 2004; 16:206—210.

Recent research

~

Therapeutic agents may be injurious to tubules via a
variety of subcellular mechanisms such as :

* inducing mitochondrial dysfunction
 disruption of lysosomal and cell membranes

shifting of ion gradients (e.g. calcium)

free radical formation.

3/23/2021
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ed acute kidney injury

* Prevention 6f drug-induced AKI requires knowledge of and
attention to:

(a) the presence of risk factors for nephrotoxicity.
(b) alternative therapies for drugs with potential nephrotoxicity.
(c) appropriate drug dosing adapted to altered kinetics.

(d) the correct assessment of kidney function before and during
treatment with the aim of early recognition of kidney injury.

(e) preventive measures for nephrotoxicity (general and specific).

Education, vigilance, and early intervention are therefore the
major avenues for prevention of iatrogenic kidney injury

Risk factors for nephrotoxicity

C hrromic risk factors

Older age (= 65 wears)
Chronmnic kidmney disease
Diabetes miellitus
MMaligmamncy

Cardiowvascular disease
Liver disease

Chromnic pulMmonary disease
Hwpertensiomn

Peripheral wvascular disease

Acurte risk factors
SepsissiNnfectionrmn
wolume depletion (true anmnd effectiwve)
Acute decompensated heart failure
Hwpotension
Complex (Mmajor) surgery
Traurma
MrMechanical wventilatiorn

Albbreviatiorn: KU, imtensive care wrmit.

Kicd ey fmtrterrmational (20172 81, 1172—11738

3/23/2021
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PCorrect assessment of kidney function
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METHODS OF DOSE REDUCTION

Loading Doses

Maintenance Doses

Ongoing Assessment

Therapeutic Drug Monitoring

Clinical Response

23
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Ascertain level of renal function (estimated GFR/CCr )
Establish integrity of liver metabolism

Establish loading dose

Maintenance dose - dose reduction vs. interval extension
Check for drug interactions

Decide whether blood level monitoring is indicated
Location of Drug Action

Method of Administration

Cockroft-Gault Equation

-

Creatinine clearance
- Cockroft- Gault formula
(140-age) x body mass (kq)

Serum creatinine concentration x 72

Female x coefficient 0.85

24
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Table IS4 Drug-imnduced SGlinical Kidmey
dromes

Flicirew

Sy rormee Causative Agents

Acurte Micdmey Frfory:

Praerenal Cyclosporine, tacrolimus., radioccontrast.
Aam B, ACE inhibhitors, ARBs,. NSAIlD s,
iNnterfeukin-=2, excnatids

Intraresnal

wWascular Gaemnmcitabine, anti-wWEGF drugs.,
discass propylthiocouracil, interfercon
AT AuEs, AamiB, cisplatin,. tenofowir,
Ffosfamidse, pematrexed. polhymyxins.,
wancormycin, pentostat, zoledromnate,
wrArtarirm
A Immurns checkpoint inhibitors,,
penicillins, cephalosporins,
sulfonamides.,. rifampin, MNSAalDs,
iNmnterferon, ciprofloxacin, othaers
[ Methotrexate, acyclowvir, sulfonamides.,
nephropatihg iNndinawvir, atazanawir, ciprofloxacin,
sodium phosphate
Osmroiic NViIG, HES, dextran. mannitol
nephropatin

Postrenal Maethysaergide, drnug-induced stones.
alpha—agonists

Protefrrorrisa

Gold, NSAlDs, anti-WEGF dnugs.,
penicillamines, interferon, pamidronate

AGs, tenofowir, cisplatin, fosfamide,
AamB. paermetrexed, cetuximal>

Sulfadiazine, atazanawir, indinawvir,
topiramate., Zonisamids

Lot =] Li*, analgesic abuse, cyclosporine,

tacrolimus, cisplatin, nitrosourea

T orlfopatihies

e ol FiEFa .

AdCE, Angiotensin—cornmeertimo en=EyTmee: Armie,. Aamnpihotaenicin B A0,
acUte interstitial nephritis; Ags, aminoghcosicles; Aqaas, anglobaensin
recehor Dlockers:; AT, acute tubular Nnecrosis; ORD, chrondc kKicimesy'
dissase; HES, hwdroxaoeethyl starch; WS, ntracvenous. mermioene
aglobulirng £, lithium; AGASADs, nonsteroidal antbinfarrermatony dnoegs;
WIEGF, wascular endothaliial grosssth factor.

/

Diuretics

* Diuretics are drug that promote excretion of Na+ and water in urine

Diuretics
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