Pros and Cons of aminoglycosides

e High potency * Perception of poor

e Concentration-dependent efficacy in some
killing circumstances

» Synergy with B-lactams * Nephrotoxicity

* Cheap  Ototoxicity

Both efficacy and safety can be improved
by appropriate dosing !
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1. optimizing efficacy based on PK-PD
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In vitro time-kill curves
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Craig WA, Ebert SC.. Scand J Infect Dis Suppl 1990; 74:63-70.
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In vitro post-antibiotic effect
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Animal PD model

Amikacin versus Gram-Negative Bacilli:efficacy
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*Q6hr AQ12hr = Q24hr ¢ Control
both AUC24h:MIC and Cmax:MIC dependent Kkilling !
Neutropenic mice were inoculated with 108 CFU/thigh
of either P. aeruginosa (MIC =4 mg/L) or S. marcescens (MIC = 8 mg/L) Craig et al. IDSA, 2006.
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Animal PD model

Amikacin versus Gram-Negative Bacilli: PK-PD attainment rate

Dosing Regimen
MIC 15 mg/kg/day 30 mg/kg/day
(mg/L) PK-PD Target!
AUC:MIC =59 | AUCMIC =96 | AUC:MIC =39 [ AUC:MIC =96

0.5 100 100 100 100

] 9o 94.8 100 100

2 85.7 06 998 94.6

4 237 2:5 85.6 42.4

3 0.72 0 73.8 2.13

16 0 0 O 0

32 0 0 0 0

stasis and a 1 log CFUlreduction stasis and a 1 log CFU reduction
Craig et al. IDSA, 2006.
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Concentration is important in patients also ...
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Concentration is important in patients also ...

Gentamicin and Pseudomonas bacteriemia
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Zelenitsky et al. JAC 2003; 52:668-674
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What have we learned from models ?

 Aminoglycosides have a concentration-dependent pattern

of bactericidal activity and prolonged persistent effects
both iIn vitro and in vivo

« PK-PD Goal of dosing : Maximize Concentrations!

N
Optimize peak (and AUC)

Once-a-day
administration !

October 2017 PK-PD course - aminoglycosides



Meta-analysis
Once-daily dosing has a lower risk of clinical failure

Favors once-a-day Favors muliple dgse

Risk ratio (log scale)

005 0.1 02 05 | 2 5 10 20
L 1 1 11 ¢ 1111 | L.t 11411 ]

Study: Estimate (95% confidence interval):
Klastersky et al 5 - 3.67 (.16 to [ 1.6)
Hansen et al '4 ° 0.20 (0.05 to 0.83)
Muijsken et af 15 . .46 (0.57 to 3.75)
Tulkens et af '6 b * : .00 (0.02 to 48.0)
Hollender et af '7 - - 0.32 (0.01 t0 7.74)
Mauracher et of '8 —e 0.08 (0.00 to 1.36)
Sturm et of '? b . 0.20 (0.01 to 4.03)

De Vries et al 20 . .90 (0.49 t0 7.33)
Nordstrom et al 7 * 0.70 (0.17 to 2.84)
Ter Braak et al 2! —_—t——— 1.30 (0.55 w0 3.11)
Giamarellou et af 22 —e 0.09 (0.01 to 1.57)
Marik et af 23 —— 0.50 (0.33 to 0.75)
Van der Auwera et al 24 —o 0.20 (0.0 to 4.00)
Vigano et al %5 —o | 2.84(0.12to 68.6)
Gonzalez et al &7 — 0.67 (0.28 to 1.61)
Maller et af 28 —t — .25 (0.69 to 2.65)
Prins et af 29 o~ 0.46 (0.13 to 1.72)
Rozdzinski et af 30 *i; 1.01 (0.5 to 1.87)
Vanhaeverbeek et al 3! b i 1.05 (0.02 to 50.4)
All trials:

Mantel-Haenszel fixed effects model —-— In favor to 0.76 (0.61 t0 0.95)
DerSimonian and Laird random effects model — | Once-a-d ay 0.83 (0.57 to 1.21)

Barza et al, BMJ 1996; 312:338-344
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Dosing once-a-day In practice

Peak/MIC > 8

1. adequate mode of aministration
intraveinous : .. :
‘ I.v. administration

SQLUCHEEENN 2. calculate the peak you need

‘ minimal peak = MIC x 8

3. calculate the dose you need

1 2 peak = dose/ Vd

temps (heures)

- dose = peak x Vd

October 2017
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Finding the appropriate dose ...

Increase the unit dose to get the appropriate peak !

MIC=1 mg/Lﬂ Crhax = 8 mg/L ﬂ 3 mg/kg

MIC = 2 mg/L B C,., = 16 mg/L B 6 mg/kg W
MIC =4 mg/Lﬂ Cax = 32 Mg/L ﬂlS mg/kgm

October 2017 PK-PD course - aminoglycosides 12



Setting up the limits of efficacy

Aminoglycosides 1st two rules of tumb...

@ anything with an MIC < 1 pg/ml will be treatable
If in the indications...

‘ efficacy may become a problem for MIC’s
e >2 ug/mlfor G, T,N (upto 6 mg/kg)

e >4 ug/ml for A, | (up to 15 mg/kg )

PK / PD “safe” breakpoints for AG

e G,N, T : 2ug/ ml
e A/l : 4pug/ml

October 2017 PK-PD course - aminoglycosides 13



Setting up the limits of efficacy

Aminoglycosides EUCAST breakpoints

Enterobacteriaceae EUCAST Clinical Breakpoint Table v. 1.3 2011-01-05

Aminog|ycgsides1 MIC breakpoint Disk Zone diameter
(mg/L) content | breakpoint (mm)
(Hg)

S= R > Sz R <
Amikacin B 16 30 16 13
Gentamicin 2 | 2 ] 10 17 14
Metilmicin 2 4 10 15 12
Tobramyecin 2 4 10 16 13

Notes
Numbers for comments on MIC breakpoints
Letters for comments on disk diffusion

‘ 1. Aminoglycoside breakpoints are based cn once-daily administration of high aminoglycoside dosages. Most often

amincglycosides are given in combination with beta-lactam agents.

October 2017 PK-PD course - aminoglycosides
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Setting up the limits of efficacy

Aminoglycosides EUCAST breakpoints

Enterobacteriaceae EUCAST Clinical Breakpoint Table v. 1.3 2011-01-05
Aminog|ycgsides1 MIC breakpoint Disk Zone diameter
(mg/L) content | breakpoint (mm)
(Hg)

S< R > Sz R <
Amikacin m 30 6 13
Gentamicin 10 17 14
Metilmicin 2 4 10 15 12
Tobramyecin 2 4 © 10 16 13
Notes o

Numbers for comments on MIC breakpoints
Letters for comments on disk diffusion

1. Aminoglycoside breakpoints are based cn once-daily administration of
amincglycosides are given in combination with beta-lactam agents.
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Setting up the limits of efficacy

Aminoglycosides EUCAST breakpoints

Pseudomonas spp.

Aminog|ymgides1 MIC breakpoint Disk Zone diameter
(mg/L) content | breakpoint (mm)
(Hg)
S =< R> Sz R <
Amikacin a 16 30 18 15
Gentamicin = 4 10 15 15
Metilmicin s 10 12 12
Tebramycin 4 4 10 16 16
o
(O]
Notes
Numbers for comments on MIC breakpoints
Letters for comments on disk diffusion
‘ 1. Aminoglycoside breakpoints are based on once-daily administration o
amincglycosides are given in combination with beta-lactam agents.

October 2017 PK-PD course - aminoglycosides



EUCAST MIC distributions

Gentamicin / Pseudomonas aeruginosa

EUCAST MIC Distribution - Reference Database 2011-10-03

MIC distributions include collated data from multiple sources, geographical areas and time petiods and can never be used to infer rates of resistance
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2. Reducing toxicity based on PK-PD
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The basis of the once-a-day schedule

e gentamicin enters proximal tubular cells by megalin- and acid
phospholipids mediated pinocytosis and ends up in lysosomes

 aminor part escapes lysosomes either by membrane destabilization
(our hypothesis) or by retrograde transport (Molitoris' hypothesis) to
reach the cytososol and the mitochondria ... where it induces apoptosis
and other toxic disturbances...

* you could prevent toxicity either
— by impairing the pinocytic uptake of aminoglycosides, or making an
aminoglycoside that does not bind to megalin...
=» block or avoid step one ...

— developing an that does not destabilize lysosomes and/or does not cause
apoptosis ...

=>» block step 2 and/or its consequences...

Aminoglycosides University of Notre-Dame - ID - 17 Sep. 2012 19



Making use of this knowledge to protect patients ...

LO01E MINIEEVIEWS ANTIMICROR. AGENTS CHEMOTHER.

TABLE 2. Main approaches toward reduction of aminoglycoside nephrotoxicity®

Mechanism Compound

Mingeot & Tulkens, Antimicrob. Agents Chemother. 43:1003-1012, 1999

Aminoglycosides University of Notre-Dame - ID - 17 Sep. 2012 20



A long list...

Mingeot & Tulkens,
Antimicrob. Agents

Chemother. 43:1003-
1012, 1999

Aminoglycosides

University of Notre-Dame - ID - 17

I MINIEEVIEWS

ANTIMICHOR, AGENTS CHEMOTHER

TABRLE 2. Main approsches ioward redoction of aminoglycoside nephotoicn®

Mechanism

Compound

L Decrense or prevention of dug aoomubiton by Eidneys
Imracelabr complesation of aminog byoosi des
Palyamicnic compounids

Anidic d.rug.r
Compet tion with or decrease in aminoghoside binding o brush bar-

cher membrane
Raising the urine pH

Dairan sallme %0
Inceival hessallae (675

Piperacillin {443
Laammef-momlaciam (GE)
Fosformcin (33, 525
Prridosal -5 phesphae (114

Bicrbonaw (10, 29

I Competiors

Ca® (dfier sopplemenation [51] ar vigenin Deindoced hyperaloemia [21]
Lyine (%14
Amineghyeosides (as their own comperiiors) (39

[ncrease in ewccyiosis

I1. Presennion or decrepss of sosoma | phosphalipass inhibiion
Denvariees with lesser intrinsic bindi
M substinition

Other sbaimcion
Fluorinaied derivatives
Diszccharichic amincglyoosides
Cogetminisiration of agent prevencing intrakysosoma | phospholipidosis
Incrabsosnmal sequearation of aminoghcosdes
Inereas: of membrans negative charge
Orher

111 Protecien mminst necrosis and ather gross cellular a heraions
Antioxichines

Acnioxcichine and muhifaooral fhowes

1%, Protecuon against viscabir and ghmerular effecs
Suppression of renin-angicuznsn aciivaion
Prowveciion agaima Ca " influx
Undefined mechanism

W, Incremse in kidney regeneraion apabilivies
Unspecilic mitogenic eflec
Girowth focvors

Feremacin (1)

Amikacin 755, isspamicin {133, abekacing 18- and & - A pepridic and
amincaad denvacve of kammycin A and netilmicin {72}

Esubsticened kamirmcin 13 (E5)

5, 3" or 3' floom dervanives of whramyein, dibelacin, atekacin, or kana-
rmcin”

Asromeicin ¢ fomimicing (735

Dacvimicin (2-5 - fommidoyl-asiromicing (53, 735

Polyaspamic add (55, &2
Paprormn (417

Toralyvlline (32}

Deferrmaming (11}

Warhimazale (24

Sairei [

Yimmin I + selenium, vimmin 01, 575
Levwwer copper focding (585

Lipoic acid {1075

Deeapearisone and mline drinking (255
Ca® channel Hodkers (805
Platels aovation anmgoniss (102)

Ullirastacin (923
Fikrohbis growih facwr 2 (76
Heparin-binding epidermal growih Geoor 105

= Referennes refer 10 pubticanions dealing wiih the proposed mechanism; see e for further detads on the exient and charciedaanon of te protecrion.

¥ See reference 3 for sirnciures.

" Mechamian |5 asumed on the bass of the sbaioion made [se2 relerence B3 [oF o disciesion and ek rences ro original papenc), bl e hs noacnally esannined.
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Aminoglycosides nephrotoxicity incidence is highly
variable among patient populations

Patients with nephrotoxic reaction after
treatment with gentamicin

['] young volunteers Smith et al, 1982
| random hospital populat. | Smith et al., 1980
| critically-ill patients | Plautetal., 1979
| | | | |

0 10 20 30 40 %

October 2017 PK-PD course - aminoglycosides 22



High doses in animals cause renal necrosis, tubular
dysfunction, and renal failure
associated with regeneration
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Fig. 1. Renal changes in Fischer 344 rats after gentamicin (40 mg/kg per day in two injections per day).

From Ref. 13.

13 Parker, R.A., Bennett, W.H. and Porter, G.A. (1982) Animal models in the study of aminoglycoside
nephrotoxicity. In: A. Whelton and H.C. Neu (Eds.), The Aminoglycosides: Microbiology, Clinical
Use and Toxicology. Marcel Dekker, New York, pp. 235-267.
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Looking at the kidney with "plastic sections
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What does happen in the kidney proximal tubules ?

» gentamicin-treated: perfused kidney gentamicin-treated: unperfused kidney
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Gentamicin accumulates in lysosomes of proximal tubular cells

5 % Al

e __ Schmitz etal., J. Biol. Chem. 277:618-622, 2002

October 2017 PK-PD course - aminoglycosides
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Aminoglycoside entry in proximal tubular cells
IS via brush border binding...

/////

I/

JR!|/
/1{5“

A8 - acidic phosphollplds ;
@ ) e
(Humes et aI 1983)

Just et al, Naunym Schmied. Arch. Pharmacol, 1977
Silverblatt & Kuehen, Kidney Intern., 1979
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Mice deficient in megalin do not accumulate
gentamicin in kidney

% of injected 3H-Gentamicin

0-
IKidney Urine”Kidney UrineI

Schmitz et al., J. Biol. Chem.

Wild type Megalin /- 277:618-622, 2002
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Mechanism of uptake

1. binding to brush border
2. accumulation in lysosomes

October 2017 PK-PD course - aminoglycosides



Intralysosomal gentamicin binds to
phpoliids and causes pho_._s“phol‘ipi'di

T o T S | o
N T T e ¢ o % 7
#;_' oheL : Fid fi i "’;JE‘ ¥ ﬁ_?

Tulkens, Am. J. Med. 80:105-114, 1986
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A first global hypothesis ?...

AMINOGLYCOSIDE NEPHROTOXICITY CASCADE

c—-h

Accumulatuon -
L“ in ly sosomes

IPhospholupadosrs

e E e

m-
Necroms 6f — g\
—'tubular cells —=-| N ‘“ccrfi>regeneration

—

Cellular
regeneration ll*

KIDNEY FAILURE

From: Tulkens,198é6 Amer. J Med. 80(Suppl 6B);105-114
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Maldague et al., 1983

Could lysosomal rupture cause
apoptosis and necrosis ?

October 2017
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The current hypothesis...

e gentamicin enters proximal tubular cells by megalin- and
acid phospholipids mediated pinocytosis and ends up in
lysosomes

e a minor part escapes lysosomes either by membrane
destabilization (our hypothesis) or by retrograde transport
(Molitoris' hypothesis) to reach the cytososol and the
mitochondria ... where it induces apoptosis and other toxic
disturbances...

Reducing uptake by the kidney would result in reduced toxicity !

N

Once-a-day administration

October 2017 PK-PD course - aminoglycosides 33



Aminoglycoside toxicity is not linked to peak ...

Serum concentration of creatinine (mean = SE) in rats after
administration of 40 mg of gentamicin/kg per day in one, two, or
three doses for two and 10 days.

3.0 () No. of animals (15)

2.6

2.2

1.8 Bl Three doses/day
1 Two doses/day
1.4 21 0ne dose/day

CISerum Creatinine
' }‘23; 2 Mean + 2 SE for

0.6 —————————— T 77 Control Rats

2 Days of treatment 10
From Bennett et al, J. Infect. Dis., 1979

daily dose
divided in:
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Aminoglycoside accumulation is kidney Is saturable
at clinically meaningful concentrations ...

Accumulation of gentamicin by rat kidney cortex after 6 h infusion at
constent serum concentration

N

o

o
o

this is where patients are
In a q8h schedule !!
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Giuliano et al., J. Pharm. Exp. Ther., 1986
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Nephrotoxicity and schedule of administration ...
the first large scale clinical trial

» 141 predominantly elderly patients with severe bacterial infections.
20 |— * All patients received once-daily doses of 2 g ceftriaxone, in addition to netilmicin.

15 netilmicin (5 mg/kg)

/\ divided in 2 or 3 admin.

B once-daily

"Netilmicin-induced toxicity
may be reduced by using
once-daily dosing regimens
and limiting the duration of
treatment.”

cumulative nephrotoxicity (%)

0 2 4 6 8 10 12 14 16

treatment duration (days)

ter Braak et al., Am J Med. 1990 Jul;89(1):58-66.
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And auditory alterations ...

no. of patients [over 20 in each group] with
lesions* and total no. of frequencies affected

low tone (0.25-8 kHz) high tone (10-18 kHz)
amikacin
* 24h 1(1) 3(4)
* 012h 6 (6)
netilmicin
. q24h ® 307
. g8h ‘ 8 (9) ‘

* loss of 15dB or more over baseline(max. loss recorded: 30 dB)
Tulkens et al., 1989

October 2017 PK-PD course - aminoglycosides 37



Avoiding (or reducing) the toxicity

Aminoglycosides 3d rule of tumb...

give them once-a-day to reduce toxicity
 1h peaks of 12-18 pg/ml for G, T, N

e 1h peaks of 20-30 ug/ml for A, |

Increase interval ( =» 36h, =» 48h)

In case of renal failure

before reducing the unit dose...

Once-daily dosing of
aminoglycoside antibiotics

Fisman, DN; Beth Israel Deaconess
Med Ctr; Div Infect Dis; Harvard
Univ, Sch Publ HIth, INFECTIOUS-
DISEASE-CLINICS-OF-NORTH-
AMERICA. JUN 2000

October 2017

PK-PD course - aminoglycosides

38



3. Monitoring

October 2017
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Monitoring recommendations for the once-a-
day...: peak and trough values...

o peak (1h post infusion)
— G, T,N :18 - 24 mqg/l
— A, . 25-50 mg/L
e trough (before next dose)
-G, T,N:<1mg/L
— A, . <2mg/L

Monitoring Is probably unnecessary for short

duration therapies... except for efficacy...

October 2017 PK-PD course - aminoglycosides
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Do not minimize the difficulties of a "good peak”

A "Clinical Pharmacy" study about the peak and through levels of
alikacin in a Belgian University Hospital

eligible patients: 102

i P exclusions:

« 2 for inability to perform
observation

inclusion: 94 patients « 6 for limited life expectancy

'

— 111 treatments

—» vancomycin: 46 » peak: 44

—» amikacin: 65 e P trough: 62 :

Ampe et al., in preparation

October 2017 PK-PD course - aminoglycosides 41



Do not minimize the difficulties of a "good peak”

A "Clinical Pharmacy" study about the peak and through levels of
alikacin in a Belgian University Hospital

eligible patients: 102 amikacin peak

| P exclusions:
+ « 2 for inability to perform -
. 10
observation
inc|usion: o4 patients « 6 for limited life expectancy "
i £ .
IS
— 111 treatments o
(]
»n 5=
o]
o
©
—» vancomycin: 46 |..... _ » peak: 44 s o
H c
od— . 11 | I B
- - E ..... >:.......................: §0 xré? xb‘ x/\% ,»QO') '\963
—» amikacin: 65| ......0" : trough: 62 <O o o o x 7
L T I ) R < o
'b‘ :» x'x' b?) /\<O\‘
X X
time (min)

Ampe et al., in preparation
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Points to consider for a "good peak"

aminoglycoside:
influence of rate of administration on the "1h peak"

1. the "time" of the real Typin min =5
peak is highly 50-
dependent of your
rate of infusion
_ 40+
E
Data for amikacin: é 307
D = 15 mg/kg g
V, =0.25 L/kg £ 207
ka = variable ° e xt axt
ke = 0.346 h-1 (t,» = 2h) C=(D/Vy) xkal (ka-ke) x [e -e ]
) 10

0.0 0.5 1.0 15 2.0
time (h)

October 2017 PK-PD course - aminoglycosides 43



Points to consider for a "good peak"

2. and the timing of
the sample is even
more critical

aminoglycoside:
influence of actual timing of sample on the "1h peak"

TipIiNnMin =5

50+

N
(@)
1

Data for amikacin:

D =15 mg/kg
V,=0.25 L/kg
ka = variable
ke =0.346 ht (t,,, = 2h)

w
o
1

concentration (mg/l)
N
e

104

C ] ] ] ] ] ] 1

0.0 0.5 1.0 15 2.0 2.5 3.0
time (h)
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The American Approach: Look for 8 h ...

aminoglycoside:
All that is less impact of infusion rate at 8h

variable at8 h ! T4 in Min =5 to 30 min

A4O
. . €
Data for amikacin: < 5 C=(D/Vy) xka/ (Kake) x [eke X - ekax
D = 15 mg/kg g
V4 =0.25 L/kg -
ka = variable 3
ke =0.346 h't (t,, = 2h)

] ] ] 1
o 1 2 3 4 5 6 7 8 9 10 11 12

October 2017 PK-PD course - aminoglycosides



The American Approach: Look for 8 h

aminoglycoside:
Impact of infusion rate at 8h

Still some variation 10m
but will less influence .
the calculation....
=
7=

Data for amikacin:

D =15 mg/kg
V,=0.25 L/kg
ka = variable
ke =0.346 ht (t,,, = 2h)

concentration (mg/l)
g

C =(D/Vq)xkal (ka-ke) x [e™®*" - e™*2*1]

C | | | | | | | | |

4 5 6 7 8 9 10 11 12
time (h)
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The American Approach: Look for 8 h

aminoglycoside:
_ influence of Vd on the 0-12h levels
Now, the important

point is to detect Vq=0.2L/kg

patients with highly 50-

abnormal Vd and/or

?elﬂ m’ngggﬁ)rmal e =™ C=(D/Vg)xka/ (karke) x [e™€* " - ¥@*1]
e
S 301

Let us first see V, =
S 20+

Data for amikacin:

D =15 mg/kg
V4 = variable
ka=2.772h(t;, =15 min 0

0 1 2 3 4 5 6 7 8 9 1I0 11 12
ke = 0.346 h't (t,,, = 2h) time (h)
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The American Approach: Look for 8 h

aminoglycoside:
_ influence of rate of administration on the "1h peak"
Now, the important

point is to detect 101
patients with highly
abnormal Vd and/or
highly abnormal Ke
(elimination)

Let us first see V,

and zoom at 8h ...

you will detect
easily an
abnormal V
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The American Approach: Look for 8 h

aminoglycoside:
influence of T 1, on the 0-12h levels

Now, the important 60-
point is to detect C —12h
. . . 2~
patients with highly o '
abnormal Vd and/or 8
highly abnormal Ke ~ —_——
.. . S, 40- I |
(elimination) g 4 |
st [
9 | |
= 30+ l l
Let now see the = 2 } |
elimination (K S l l
( e) § 20 1 I :
Data for amikacin: I '
l l
D =15 mg/kg 10 | |
V, = 0.25 L/kg , |
ka=2.772h(t;, =15 min . I
ke = variable 0 1 2 3 4 5 6 7 8 9 10 11 12
time (h)
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The American Approach: Look for 8 h

aminoglycoside:
influence of T 1, on the 0-12h levels

Now, the important 60-

point is to detect t,=12h

patients with highly o

abnormal Vd and/or 8

highly abnormal Ke ~ —_——
(elimination) E:“O' .

Let now see the £ 2

elimination (K,) S

you do not even
need to zoom !

N

o
]
=

| | ||
o 1 2 3 4 5 6 7 8 9 10 11 12
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The Hartford study (gentamicin)

Nicolau et al. Antimicrob Agents Chemother. 1995
Mar;39(3):650-5. PubMed PMID: 7793867; PMC162599.
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The Hartford study (gentamicin)

20 -
18-
16 =
14-.

u—

-

107

Concentration (ug/ml)

(H] 4 8 12 16 20 24
Time (Hours)

FIG. 2. Simulated concentration-versus-time profile of once-daily (7 mg/kg
g24h) and conventional (1.5 mg/kg g8h) regimens for patients with normal renal
function.

Nicolau et al. Antimicrob Agents Chemother. 1995 Mar;39(3):650-5. PubMed PMID: 7793867; PMC162599.
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The Hartford study (gentamicin): recalculated for you ...

gentamicin
model of Nicolau et al. (1995)

30=
C=(D/Vy) xkal (ka-ke) x [ee ¥t - gkax{

25=

D =7 mg/kg

g 20

S V4 = 0.25 L/kg [Clgs=0.22-0.29]
S ka=2.72

-.(__a_s 15 ke=0.18 (t1/2 = 3.85 h)

g

(@]

S 10

(@]

o
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The Hartford study (gentamicin)

<24
22 - .l
2{. -
I8 -
16 In § =8 (Clcr 100 mL/min, 5 mgikg
1 —*—  (Cler 100 mL/min, 7 mg/kg
—®—  (Cler 40 ml/min, 5 mgfkg

=0 (Clcr 40 mL/min, 7 mg'kg
—&— (Clor 20 mL/min, 5 mg/kg

=& (Clor 20 mLmin, 7 mg'kg

Concentration (pg/mL)

h—-_______..

b L
0 T —

LI L L
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 o4 6B T2
Time (hours)

FIG. 3. Simulated concentration-versus-time profile of once-daily 7- and
5-mg/kg regimens for patients with various CLps.

Nicolau et al. Antimicrob Agents Chemother. 1995 Mar;39(3):650-5. PubMed PMID: 7793867; PMC162599.
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Take it easy : Hartford method
(Nicolau’s nomogram for gentamicin)

Nicolau et al. Antimicrob Agents Chemother. 1995
Mar;39(3):650-5. PubMed PMID: 7793867; PMC162599.

Q48h

6 - Q36h

Concentration (ng/mL)

4 Q24h

2 i 1 | i LN 1

1
6 7 8 9 10 1 | 12 13 14
Time between start of infusion and sample draw (hrs)
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Take It easy : Hartford method
(Nicolau’s nomogram for gentamicin)

1. obtain a single random blood

s sample between 6 and 14 h
after the start of the infusion

Q48h

36h
6-| Q

024h

3.
2 r | 1 = T T

8 9 10 11 12 13 14
Time between start of infusion and sample draw (hrs)

Concentration (ng/mL)
co

()}
~ o
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Take It easy : Hartford method
(Nicolau’s nomogram for gentamicin)

1. obtain a single random blood
sample between 6 and 14 h
after the start of the infusion

2. Place value in nomogram

Concentration (png/mL)

2 III 1 i L) 1 1

6 7 8 9 10 11 12 13 14
Time between start of infusion and sample draw (hrs)
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Take It easy : Hartford method
(Nicolau’s nomogram for gentamicin)

1. obtain a single random blood
sample between 6 and 14 h
after the start of the infusion

2. Place value in nomogram

3. read interval corresponding
I to the zone of the nomogram

Concentration (ng/mL)

6 7 8 9 10 11 12 13 14
Time between start of infusion and sample draw (hrs)
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Take home message

 Maximize peak to increase efficacy and reduce toxicity
 Administer once-a-day

 Measure MIC and calculate the dose that is needed
 Reduce treatment duration as much as possible

e Do monitoring if
- treatment > 5 days
- special populations
- risk factors
- co-administration of other nephrotoxic drugs
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