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Introduction

* The prevalence of patients with CKD > 10%

* Drugs that rely extensively on the kidney for
elimination from the body (Renal clearance>
30% of total clearance)

* Drug concentrations in blood or plasma are
clearly associated with a pharmacodynamic
effect (success, failure or toxicity)



Definition of CKD

Abnormalities of kidney structure or function (defined
by markers of kidnevy injury or decreased GFR) present

for =

months with implications for health. (Either

criterion is sufficient for diagnosis.)

1.

Markers of kidney damage (one or more):

Albuminuria (AER = 30mg/24hrs: ACR =
30mg/g)
Urine sediment abnormalities

Electrolyte and other abnormalities due to
tubular disorders

Abnormalities detected by histology
Structural abnormalities detected by imaging
History of prior kidney transplantation

2. GFR = 60 mL/min/1.73m"~

* GFR = glomerular filtration rate: AER = albumin excretion
rate: ACR = albumin-to-creatinine ratio




Table 2. Staging of CKD

CKD 1s classified by the CGA system:

Cause, GFR category., Albuminuria category
GEFR GFR Terms
Categories (ml/min/
1.73 m?)

G1 = 90 Normal or high

G2 60-89 Mildly decreased

G3a 45-59 Mildly to moderately

decreased
G3Db 30-44 Moderately to severely
decreased

G4 15-29 Severely decreased

G5 < 15 Kidney failure

Albuminuria AER ACR Terms

Categories (mg/24hrs) (mg/g)

Al = 30 = 30 Normal to
mildly increased

A2 30-300 30-300 Moderately
imncreased

A3 = 300 = 300 Severely
immcreased

AER = albumin excretion rate
ACR = albumin-to-creatinine ratio




Common Risk Factors for the
Development of CKD

Diabetes

Hypertension

Age > 55 years

Family history of kidney disease
Obesity or metabolic syndrome

Common Causes of Acute or Acute on
Chronic Kidney Injury

Volume depletion

Acute urinary obstruction

Use of diuretics, ACE or ARB

Use of NSAID. 1odinated conftrast agents, or other
nephrotoxic agents

Heart failure

Acute glomerulonephritis or acute intestinal nephritis

Liver failure

Malignancy (e.g.. myeloma)
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GFR by Age — Healthy People

TABLE 2: AVERAGE MEASURED GFR
BY AGE IN PEOPLE WITHOUT CKD?

AGE AVERAGE MEASURED GFR
(Years) (mL/min/1.73 m2)
20-29 116
30-39 107
40-49 g9
50-559 g3
60-69 B85
T0+ 75

National Kidney Foundation 2011



The National Kidney Foundation has divided chronic kidney disease into 5 stages. Each stage
is determined based on the percentage of kidney function remaining.

Often No
100 Symptoms

90

o2}
o

High B/P,

7 e .
9 Protein in Urine

60

50 Anemia, Early
Bone Disease

40 Fatigue,

Swelling, Nausea,

30 By
Vomiting, etc.

20

% Kidney Function Remaining

10
0
STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
Below normal to Mild to moderate Moderate to Severe loss of Kidney failure
mild loss of loss of kidney severe loss of kidney function —Dialysis
kidney function function kidney function
Stages of CKD

Adapted from the Kidney Disease Outcomes Quality Initiative (KDOQI) Guidelines, from the National Kidney
Foundation
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Distribution:

-Increased V4

-Decreased Protein binding
(uremic toxin)

-Increased Tissue binding
-Increased free drug
concentration

Excretion :

-Decreased renal drug
excretion

-Decreased non-renal drug
excretion

Absorption :

-Decreased efflux
transporter activity.
-Decreased P-450 activity

Metabolism:

-Decreased Phase |
metabolism (P-450 activity)
-Decreased Phase Il activity
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Processes Glomerular Tubular Tubular
filtration secretion reabsorption A,
) Figure 9-1 Mechanisms of renal excre-

rechanisms :::ﬁ;ﬁ“:ﬂw :E::ss P""ml. P o tion of drugs and potential sites for drug

) = interactions. Where A, unbound drug; AP,

Interactions Compsatition for Compatition for Anaration of & = drug bound to plasma proteins: A,, un-
protein binding aclive transport urinary pH bound drug in urine.
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The Newest Antihyperglycemic Class
SGLT2 Inhibitors

SGLT2 inhibitors
suppress the action of
Glucose SGLT2

O ° Lostin

» urine
Increase
urinary
glucose
excretion

oo o e

©  Reduce glucose
reabsorption

Wright EM, et al. Physiol Rev. 2011;91:733-794.
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Some Drugs that are actively secreted by the renal tubule

Anionic transport

Cationic transport

Penicillin, Ampicillin  Digoxin

Cephalosporines

NSAIDs
MTX
Probenecide

Sulphamethoxazole

Taxol, Anthracycline

Creatinine
Trimethoprim
Vancomycin

Verapamil

PgP

Digoxin

Taxol, Anthracycline

Clarithromycin
Cyclosporine
Losartan

Steroids
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Distribution:

v Endothelial damage and increased capillary
permeability = fluids move from the vasculature
to the interstitium

v Vd of hydrophilic drugs may be altered

v AKI patients often have reduced protein binding
(reduction in Albumin synthesis, displacement by
uremic molecules) = increased Vd

Excretion :

v" AKl is associated with:
v' Decreased Glomerular Filtration Rate
v" Impairment of tubular secretion
v" Impairment of reabsorption

Absorption :

Decreased perfusion of the gut >
decreased absorption

Metabolism:

v’ alterations in the metabolism and
nonrenal clearance of drugs have been
observed in patients with AKI
Vasoconstrictive drugs, such as
phenylephrine, norepinephrine,
epinephrine, and dopamine, can also
decrease hepatic blood flow
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Case 1l

Candida 7w nnmy ny ,60 na n7910n -
Fluconazole -7 w20 ,0T2a Albicans
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Case 1.Con

* Fluconazole is substantially reabsorbed in
patients with normal renal function

* This function is reduced during AKI. Dose
should be either unadjusted or raised




Clearance: AKI vs. CKD

* |Imipenem total clearance rate (Vilay et al. 2008) :
— anuric patients with AKI (90-95 ml/min)
— normal renal function (130 ml/min)
— patients with ESRD (50 ml/min)

* meropenem total clearance rate (Giles et al. 2000)
— AKI 40-60 ml/min
— ESRD 30-35 ml/min

* Vancomycin total clearance rate (Macias et al. 1991):
— normal renal function 40 ml/min
— AKI 15 ml/min
— ESRD 5 ml/min
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~>-| Altered distribution

Antibiotic Healthy volunteers (I/kg) Patients with AKI
receiving RRT (I/kg)

Lipophilic drugs
Ciprofloxacin 1.987¢ 1.60,77 1.6578
Levofloxacin 0.96,7° 1.13% 1.02,81 1. 5182
Hydrophilic drugs

< Amikacin 0.18% 0.44% >
Daptomycin 0.10% 0.23%
Meropenem 0.17,%0.18,57 0.27% 0.26,%°2 0.35,22 0.37%°
Piperacillin 0.15%° 0.14,°1 0.18%
Vancomycin 0.39,% 0.59,4 0.63% 0.57,% 0.65%

Abbreviations: AKI, acute kidney injury: RRT, renal replacement therapy.

Source: Nat Rev Neph © 2011 Nature Publishing
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Arteriolar resistances

Afferent .
arteriole

Efferent
arteriole

Glomerulus

Abuelo et al.N Engl J Med 2007
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Prerenal azothemia
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Prerenal azothemia
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Prerenal azothemia
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Prerenal azothemia
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Functional acute renal failure
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NSAIDs can be harmful to the kidney:

PGs are the major determinant
of afferent vasodilation. By
inhibiting PG production
NSAIDs can cause afferent
arteriole vasoconstriction &
reduce GFR.

NSAID\s@

Vasodilators

PGI, & PGE,

Afferent arteriole

GFR

Glomerulus

ACE-l' s are contraindicated
in bilateral renal artery stenosis:

Ang Il is the major determinant of efferent
vasoconstriction. The Ang |l effect helps
to maintain GFR when renal perfusion

is low (e.g. bilateral renal artery stenosis,
volume depletion & elderly patients with
CHF). Blocking the effect of Ang Il with
ACE-I's & ARBs in these situations can
cause acute renal failure.

Vasoconstrictors

—

Ang |l
NorEpi

wm*
(mm Hg)
100

1

Ang Il

Efferent arteriole
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ACE inhibitors, ———] Angiotensin 2

Angiotensin receptor
blockers
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= Intrinsic acute renal failure
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Glomerulinephritis
Lupus erythematosus
Malighant HTN

Acute intestital nephritis
Acute tubular necrosis

Singri et al. JAMA.2003
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= Intrinsic acute renal failure
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Singri et al. JAMA.2003
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Glomerulus

Efferent
arteriole

Medulla “"

Ureter

Renal pelvis
Proximal tubule
Bowman’s capsule
Distal tubule
Collecting duct
b) < c)

Intrinsic acute renal failure-2 D*MWOX Ny "TRIN

Afferent arteriole - b

Afferent arteriole

Efferent
arteriole

Loop of Henle

3

© 2009 WebMD
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* Analgesic induced nephropathy
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chronic interstitial nephritis or renal papillary

Necrosis
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Mark et al. N.England J.1998



&) NSAIDs induced glomerulopathy
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Tissue Injury

v

Release of Phospholipids | Leukotrienes

¢ (bronchoconstriction)
Arachidonic Acid /

Inhibitors - Inducers
Non-selective Cytokines
NSAIDS COX-1 Growth factors

and -2 Inhibitors COX-1 TNF-a
Aspirin Consttutional COX-2 ‘/ .
Inducible Inhibitors
Selective NSAIDS
COx-2
Non-selective
NSAIDS COX-1
and -2 Inhibitors
Cytoprotective Prostaglandins \ Aspirin
Frolective for Gastric Mucosa lining .
Aid Platelet Aggregation Inflammatory Prostaglandins

Racruit IMlammatory White cells
sansitize Skin Pain Raceotors

stimulate hypothalamic fever response

Sourca: Cancar Gantrol & 2007 H. Lea Maffitt Cancar Cantar and Rasaarch Insftuta, Inc.
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Acute interstitial nephritis
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Acute interstitial nephritis

Drug-induced acute Interstitial nephritis (AIN)
AIN v 2y on ATN mym 7on 1-3%
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Charles et al. Am Fam Physician 2003
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Acute interstitial nephritis

Drug-induced acute interstitial nephritis (AIN)
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Acute tubular necrosis (ATN)
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Charles et al. Am Fam Physician 2003
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Acute tubular necrosis
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Acute tubular necrosis
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Aminoglycosides ATN
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Aminoglycoside-induced ATN
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Aminoglycoside-induced ATN
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Cheung et al. Drugs Aging. 2008

Amphotericine B
Cisplatin
Cyclosporine
Furosemide
Vancomycin
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Aminoglycoside-induced ATN
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Aminoglycoside-induced ATN
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renal cortical
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time
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o AMPHOTERICIN B

Table 48-1 Properties of Conventional Amphotericin B and Some Lipid Formulations, .

Drug Physical Form | Dosing (mg/kg/d) |C,,., |Clearance |Nephrotoxicity |Infusional Toxicity | Daily Cost ($)

Conventional formulation

Fungizone | Micelles 1 24
Lipid formulations

AmBisome |Spheres 3-5 f X X ' 1300
Amphotec |Disks 5 ' f X #7) 660
Abelcet  |Ribbons ; L X W?) 570

Yhangesin C...., (peak plasma concentration), clearance, nephrotoxiaty, and infusional toxicty are relative to conventional amphotericin B.
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Acute tubular necrosis
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N=3,147

1,120 (36%) had ARF at some point during their ICU stay. Sixty-day mortality
rates were 36% in patients with ARF and 16% in patients without ARF
(P<0.01).
Oliguric patients and patients treated with renal replacement therapy
(RRT) had higher 60-day mortality rates than patients without oliguria or
32%, respectively; )the need for RRT (41% versus 33% and 52% versus
P<0.01

Payen et al. Crit Care. 2008



O

NIDTN DDA

A 590

Acute tubular necrosis
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Table 43. Factors Affecting Serum Creatinine Concentration

Effect on
Serum
Creatinine Mechanism/Comment
Kidney disease  Increase Decreased glomerular filtration rate;
however, increase is blunted by increasad tubular secrefion of creatinine
and by reduced creafinine generation
Reduced muscle mass  Decrease Reduced creatinine generation;
common in children, women, older and malnourished patients
Ingestion of cooked meat  Increase Transient increase in creatinine generation,
however, the increase may be blunted by transient increase in GFR
Malnutrition  Decrease Reduced creatinine generation due to reduced muscle mass and reduced meat intake
Trimethoprim, cimetidine  Increase Inhibition of tubular creatinine secretion
Flucytosine, some cephalosporins  Increase  Positive interference with the iminohydrolase and picric acid assays for creatinine, respectively
Ketoacidosis  Increase Positive interference with picric acid assay for creatinine

Adapted with permission."
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SCr=1.2 mg/dL
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CLcr= 55 ml/min 80kg 7;771wn 80 |2 Naa
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Cockcroft-Gault Equation

Creatinine clearance {(mL/min)

_ (1H) — age) = wt (kg)
Serum creatinine (mg/dL) = 72

(> (.85 for females)

IBW,ABW,LBW DOXN D'WU7 7pwn NT'R 7@ n7RUN N7V XD 12D
?

NIXY7 N1 ABW IX IBW -2 wim'y 1227 NIN901 NndonN 'R QY
IN271 |NO7 MY

Bwadj=IBW+0.4*(ABW-IBW) -2 IX LBW -0 DA wnnwn? N1 [

DaNi 0Max i ovnnwnnn 90% -v 1o nnni® xnonn [=]
I'?N NI'7D TIzoN "7v2
IBW(Male)= 50 kg + [(0.9)*(H-152)]

IBW(Female)= 45.5 kg + [(0.9)*(H -152)] v 18 < .1
H is Height in cm

D'viap Scr 1D .2
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Am J Kidney Dis. 2008 Jul,54(1):33-42. doi: 10.1033/.ajkd.2009.03.008. Epub 200% May 17.

Comparison of drug dosing recommendations based on measured GFR and kidney function estimating
equations.

Disease Epidemioclogy Collaboration.

# Collaborators (186)
+ Author information

Abstract

BACKGROUND: Kidney disease alters the pharmacokinetic disposition of many medications, requiring dosage adjustment to maintain therapeutic
serum concentrations. The Cockeroft-Gault (CG) equation is used for pharmacokinetic studies and drug dosage adjustments, but the Modification of
Diet in Renal Disease (MDRD) Study equation is more accurate and more often reported by clinical laboratories than the CG equation.

STUDY DESIGN: Diagnostic test study.

SETTINGS & PARTICIPANTS: Pooled data set for 5,504 participants from & research studies and 4 clinical populations with measured glomerular
filtration rate (GFR).

INDEX TEST: Estimated kidney function using the MDRD Study and CG equations incorporating actual (CG) or ideal body weight (CG{IBW)) and
standardized serum creatinine concentrations.

REFERENCE TEST: Measured GFR assessed by using iodine-125-iothalamate urinary clearance.

OUTCOME: Concordance of assigned kidney function categories designated by the Food and Drug Administration (FDA) Guidance for Industry for
pharmacokinetic studies and recommended dosages of 15 medications cleared by the kidneys.

RESULTS: Concordance of kidney function estimates with measured GFR for FDA-assigned kidney function categories was 78% for the MDORD
Study equation compared with 73% for the CG equation (P < 0.001) and 66% for the CG{IBW) eguation (P = 0.001). Concordance between the MDRD
Study equation and CG and CG{IBW) equations was 78% and 75%, respectively (F < 0.001). Concordance of kidney function estimates with
measured GFR for recommended drug dosages was 88% for MDRD Study equation compared with 85% for the CG equation (P = 0.001) and 82% for
the CG{IBW) equation (P < 0.001), with lower concordance when dosing recommendations for drugs included narrow GFR ranges. Concordance rates
between the CG and CG(IBW) equations and MDRD Study equation were 89% and 88%, respectively (P = 0.05).

LIMITATIONS: Results based on simulation rather than pharmacokinetic studies. Outcome was drug dosage recommendations, rather than observed
drug efficacy and safety

USIONS: The MDRD Study equation can also be used for pharmacokinetic studies and drug dosage adjustments. As more accurate GFH=
estimating eguations are developed. they should be used for these purposes.




22N

“Measured GFR and the MDRD Study equations
are adjusted for body surface area (BSA) and are
generally reported in ml/min/1.73 m2.We
converted these BSA-adjusted values by
multiplying by each individual’s body surface
area and dividing by 1.73 m”2 so that all were
expressed in units of ml/min”

qQi1a NLVYA 790071 1.73m2 -2 707 X ANTINITITIR y¥a'? n"y [
.(BSA)
[<] BSA= W(kg)*0.5378*H(cm)"0.3964*0.024265
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Table 49. Serum Creatinine Corresponding to an Estimated GFR of 60 mLimin/1.73 m?
by the Abbreviated MDRD Study and Cockcroft-Gault Equations

MDRD Study equation
European-American African-American Cockeroft-Gault Equation

Age (Years) Men Women Men Women Men Women
l 30 147 1.13 1.73 1.34 1.83 1.56

40 139 1.08 1,65 1.27 167 142

50 1.34 1.03 1.58 1.22 150 1.28

60 1.30 1.00 153 1.18 1.33 113

70 1.26 0.97 149 1.15 117 0.99

80 1.23 0.85 1.46 1.12 1.00 0.85

Calculations in this table assume a weight of 72 kg and body surface area (BSA) of 1.73 m’. Units for serum creatinine
are mg/dL {(multiply by 88.4 pmol/L. = I mg/dL).

Abbreviated MDRD Study equation: GFR=186% (S,) " x (Age) """ x (0.742 iffemale)x(1.210 if black)

Cockeroft-Gault equation: €, = (lﬂﬁzgi)sx W eight s (085 if female)
cr

Abbreviations and units: GFR, glomerular filtration rate in mg/mL/1.73 m’; S;,, serum creatinine in mg/dL; age, in
years; weight in kg; C,, creatinine clearance
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57 553 MDRD & BSA

Step 1. Enter Height & Weight then click "Calculate”.

Weight
60 kilograms
Height
v v
or
148 cm
Calculate using Formula:
Mosteller .

click for info re: Body Surface Area formulas

Body Surface Area = 1.57 \ m-~
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Schwartz formula Pediatric

ND>IVYN7 N2IV NLV'Y N1'n Schwartz nnon °
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GFR CALCULATOR FOR CHILDREN AND ADOLESCENTS 1 TO 17 YEARS OLD

[Bedside Schwartz and Counahan-Barratt Methuds]

by Stephen Z. Fadem, M.D., FASN

CLICK HERE FOR THE CURRENT PEDIATRIC CALCULATOR

Plasma creatinine
®mg/dL © umollL

Height
® centimeters © inches

100

Age 4

Gender ® Male © Female




Salazar- Corcoran equation
Obese

For Men
[127 - age] x [(0.285 xwelght{lg)) + (12.7 x helght{m)2)]

1571 x SCr)

For Women:
[146 - age] =« (0. 2287 xwelght(kqg)) + (9.74 x helghtimm)2)]

(60 x SCr)

Units: Weight: kg Height: meters. Creatinine Clearance (ml/min)

IN IBW Dy CG -2 wim'y 7y N9 TY X'A D NINDIN 'X [=
BWadj

Salazar DE, Corcoran GB: Predicting creatinine clearance and renal drug clearance in obese patients from estimated fat-free body
mass. Am J Med 84: 1053-1060, 1988
More accurate estimation of the creatinine clearance in the severely obese patient - (greater than 30% over ideal body weight)




jelliffe and jelliffe equation
Obese

£ (males) = IBW x (29.3-[0.203 x (age)])
ESS (females) = BWx (25.1 [0.175 x (age)])

Correct E®* for nonrenal creatinine excretion in chronic renal failure

E=*corr = E** x[1.035-0.0377(Scr)]
Ser = If serum creatinine values are RISING, enter the most RECENT SCR. If SCR
values are declining enter the AVERAGE VALUE between the two SCR values.

E = ESScorr - [4x IBWx (Scré-Scr))/ (Time difference in days)
Scré= latest serum creatinine. Scr'= earlier serum creatinine.

CrClH{mlimin/1 73M2) = E /{14 4 x Scr)
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Fig. 1
Site of action of new anticoagulant drugs

Intrinsic activation Extrinsic activation

Surface contact Vessel injury
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Dabigatran Rivaroxaban

esterase-mediated
hydrolysis

L > Rivaroxaban —» t, = 59h (young)
5y o 11-13h (elderly)

Bio-availability:
66% (without food)
>80% (with food)

Edoxaban

Figure 5 Absorption and metabolism of the different new anticoagulant drugs. There are interaction possibilities at the level of absorption or
first transformation, and at the level of metabilisation and excretion. The brackets around (Cyp3A4) in the apixaban graph indicate a minor
contribution of this pathway to hepatic clearance, the majority of the drug being excreted as unchanged parent. See also Table 4 for the
size of the interactions based on these schemes.
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* CLcr >50 ml/min =150 mg X 2

* Clcr:30-49 ml/min=110mg X 2

* CLcr < 30 ml/min = C/I
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Apixaban (Eliquis) — AF

* Cler>30ml/min=5mgX?2

* Cler:15-29 ml/min=2.5mgX 2

\

* CLcr < 15 mil/min = C/I

NYI7UNn 0¥ NIN97 n"'pnna
: D'NAN D'NIND

mw 80 <7 .1

A" 60 > 7pwun .2

SCr> 1.5 mg/dl .3




Clexan -9 131 DANNDT

" ln”l]n ()
DIranyvo A" /A" 0.5 n'n —
DI'2 OY9 NInnn 50% : np1/7"'n 30 > N 1o —

: 191919 e
DIran My aA"p/A'n 1 nm -
nI'a oyvo N 50% : np1/7"n 30 > MmO o —




11 a"R 80 5w 799« amTo
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1Xa"n 40 : |nnm
1 X2a"n 20 ™) CLcr<30 ml/min w' DX

: 171910
2X2a2"n 80 : nnm
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Augmentin -2 919915 19197 NMARNST

PO :

CLcr > 30 ml/min =875 mg X 2
Clcr : 10 -29 ml/min =500 mg X 2
Clcr < 10 ml/min =500 mg X 1

vV:

Cler>30 ml/min=1gX3

Clcr : 10 -29 ml/min = 500 mg X 2
Clcr < 10 ml/min =500 mg X 1




Tazocin -2 9191 119 NANNT

CLcr >40 ml/min=4.5g X 3/4 " K
Clcr:20-39 ml/min=2.25g X 4
Clcr<20 ml/min=2.25g X 3
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N0 110 AN DNAN2 NITTHIDIN AIBAN HU 1D ADKNN :3 0D 720

Codeine Morphine Buprenorphine/Fentanyl/ Methadone
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Doluetine

Carbamazepine

Treylic
antidepressants

Venlafaine

Gabapentin

Pegedl
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Metformin

Table 1 Use of metformin in chronic kidney disease
1A NIl °

¢GFR (mL/min per 1.73 m’ Use of metformin .
(ol per 173 ) — (GFR< 30 mL/min) T mM"7> TI7oN
260 (CKD 1and 2) No contraindication

Check of renal function annually 11N IX N'OINX N'2120Nn Nx¥xnN

4560 (CKD 3) Use of metformin-reduce dose oY 48 " . b
(no more than 132 daily) 197 NIYY 48 N9NNN N7'0] NKX 7'0907 Y

Frequent check of renal function l’Jl’Jnn) TIA NN [N NAYNY NITXIND
every 3-b mo
3045 (CKD 3b) (Rejzrcedme] .(n'oi7? nxnn?
(no more than 1-1.5 g daily)
No new cases
Frequent check of renal function
(every 3-6 mo)
<30 (CKD 4and 5) Stop metformin

w N R

CKD: Chronic kidney disease; eGFR: Estimate Glomerular Filtration Rate.

eGFR < 45 ml/min -n "wUXD> Metformin -2 719'0 7'nnn7 X7 AawIn

115 Pharmacology handbook, 8t edition, Dipiro,Wells, Schwinghammer.
loannidis ., Diabetes treatment in patients with renal disease: Is the landscape clear enough?, World J Diabetes, 2014; 5(5): 651-658.
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n) T1j79N n>waiClearance Creatinine -n 21¥'n7 D"WIN'Y DINN
http:/lwww.globalrph.com/salazar.htm | Salazar-Corcoran method

http://www.globalrph.com/unstable.htm | Jelliffe and Jelliffe

CKD ny 27In2 hannn v |11 MNXNAT DUYINY YT MNAKN

Micromedex
Uptodate
www.acponline.org

http://Fda.gov/medwatch

Calculate by
QxMD




Case 2
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* V. Tazocin4.5gX3

* Tab. Bezafibrate SR 400 mg X 1
 Tab.Zantac 150 mg X 2

* Tab. Disothiazide 25 mg X 1
 Tab. Tritace5mgX1

e Tab. Eliquis 5 mg X 2

e SCClexan60mg X 1
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g
19 wwwww .) .21 . NTAYN N1 °

. 12 03.15 . Scr=2.59 mg/dl
 13.03.15 - Scr=2.60 mg/dl
: D"AYINN D' TN °

Case 2- Con.

 ABW=77Kg

* IBW =68.65 Kg

* BSA=1.92m2

* Clcr=24.70 ml/min

* eGFR =25.85 ml/min/1.73 m2—— 28.6 ml/min/1.92 m2



Case 2- Con.

NID'IW 1'3101
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* Tab. Bezafibrate SR 400 mg X 1‘ STOP
» Tab. Zantac 150 mg X 2 =) (150 mg X 1
* Tab.

* Tab.
* Tab. Eliquis 5mg X 2 =) (2.5 mg X 2|
+—S.CClexan-60-mgXtmmm)| 20 mg X1 |




() Case 2- Con.
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NVN 72V V7NN TIDSYXNAN O'M' AYVIIX NN °
M9 'VIN'VIN 719'07 A7INN

* Stop Tazocin
 Tab. Augmentin 875 mg X 2
Tab. Ciprofloxacin 500 mg X 2

N7INN 7Y 'M"7ON TIPS5N2 AWNNN]
> XAN '12'wn WA (Cler<30 ml/min)

 Tab. Augmentin 500 mg X 2
Tab. Ciprofloxacin 250mg X 2
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NN '717 nswxn n'nxm n7‘7'r "r'ml nln ny
" NN 719'0n

* |V. Augmentin1g X3

* T. Xarelto 20 mg X 1
e T. Amiodarone 200 mg X 1 L -

i --. AtOrvaStatin 20 mg X 1 Creatinine Clearance
* T.Lyrica 150 mg X 2 " 2409 mUmin

* T. Glucomin 850 mg X 3
* T. Gluco-rite 5mg X1
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Case 3.Con
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wwwwwww "y ANIDNY ADYIPDY NION

* |V. Augmentin 1 g X 3

T. Xarelto 20 mg X 1

CLcr 10-30 mi/min 500 mg given b.i.d

CLcr 15-50 ml/min 15mg X1

T. Amiodarone 200 mg X 1
T. Atorvastatin 20mg X 1

B Lyrica 150 mg X 2 [ cler 1030 mi/min 75 mg given b.i.d

. Glucomin 850 mg X 3 (Cler <30 mi/min __ C/I

. Gluco-rite 5mg X1

CLcr <50 mi/min Decrease dose by 50%
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12%

10%

8%

- 6%

- 4%

- 2%

. . - 0%

Pip/Taz Ciprofloxacin Cefuroxime sodium Metformin Ranitidine Allopurinol

Proportion Unadjusted

80%
70%

60%
50%
40%
30%
20%
- 10%
T T - 0%

Pip/Taz Ciprofloxacin Cefuroxime sodium Metformin Ranitidine Allopurinol
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