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Course objectives

Understanding pharmacokinetics
principles and their implication into day to
day practice.

Enhancing the ability of the pharmacists to
take decisions or to recommend certain
dosages for patients.

Empowering the pharmacists to tailor
patient specific drug advice.

Understanding the differences of
pharmacokinetics In certain set of patients.




Course objectives, continue

nderstanding the link between
narmacokinetics and dosing in Ramadan.

nderstanding the therapeutic drug
monitoring concepts.

Performing actual drug dose calculation.
Practice actual case study discussions.

Sharing the experience from different
pharmacists.




TDM as speciality

Pharmacokinetic clinical pharmacist
Generalist Vs specialist




TDM for pharmacist

Retall pharmacy
Hospital pharmacy
Drug companies




Further sort of variation

Countless reasons learned In literature
evaluation.

Pharmacokinetics is only one of them




TDM becomes important when

the drug has a narrow therapeutic-toxic range,

there Is a large variabllity in pharmacokinetic
parameter values between patients,

the therapeutic effect is not readily assessed
(e.g. antibiotics) or clinical symptoms are to be
avoided (e.g. seizure). Not as useful for blood
pressure lowering (can measure B.P. directly) or
anticoagulants (again measure clotting time
directly),




Continue

there is a direct relationship between C, or
concentration in other biological sample (e.g. saliva)
and pharmacological effect,

an appropriate (accurate, short turn around,
Inexpensive) analytical method is available for the
drug,

the expected or desired therapeutic effect is not
observed (may be absorption or compliance problem),

a drug with high first pass effect is involved, or

a patients has altered and/or variable renal state and
the drug Is eliminated mostly as unchanged drug In
urine




Applied pharmacokinetics

ne process of using drug concentrations,
narmacokinetic principles, and
narmacodynamic criteria to optimize drug
therapy In individual patients.

Optimization drug therapy:
ncreased probability of desired effect.

Reducing toxicity without compromising efficacy.
ncrease efficacy without unacceptable toxicity.




Clinical pharmacokinetics

Is the discipline that describes the
absorption, distribution, metabolism, and
elimination of the drugs in patients

requiring drug therapy.




Pharmacodynamics

Is the study of the relationship between
the concentration of a drug and the
response obtained in a patient.




Bioavailability

Is the fraction or percentage of the drug
absorbed into the systemic circulation after

extra-vascular administration.

Amount of the drug absorbed or reaching
systemic circulation = (F) * (Dose)




Factors affecting bioavailability

The inherent dissolution and absorption
characteristics of the administered chemical
forms (e.q., type of salt).

Type of the dosage form (e.qg., tablets and
capsules).

Route of the administration.

The stablility of the active ingredient in the GIT
system.

he extent of drug metabolism before reaching
systemic circulation (first pass effect).




Factors affecting bioavailability,

continue
Drugs can be metabolized by GIT

bacteria, GIT mucosa, and by the liver
before reaching systemic circulation.

Any factor changing GIT acidity.
Food may alter rate and/or extent.
Gastric emptying rate.

Fluid volume.

Disease status, age, sex, and weight.
Other drugs!




Dosage forms and rate of
absorption

Solutions

Suspensions

Capsules

ablets

Coated tablets
Controlled-release formulations




Note

It should be emphasized that
bioavailablility or F does not take Iinto
consideration the RATE of drug
absorption.

lts only estimates the EXTENT of
absorption.




Bioequivalence

When two different dosage forms of the
same drug (or the same dosage form
when using generics) have the same
AUC, ,C_ .. andT_. values are neither
clinically nor statistically different.

Most bioequivalent studies involve 18-25

healthy adults in randomized crossover
study.




TABLE 8-10 Drugs with various risk potential for inequivalence

High Risk Potential Moderate Risk Potential Low or Negligible Risk
Potential
aminophylline amphetamines acetaminophen
aspirin (when used in high dose (sustained-release) codeine

levels)
bishydroxycoumarin
digoxin
dipheylhydantoin {(phenytoin)
para-aminosalicylic acid
prednisolone

prednisone
quinidine

warfarin

ampicillin
chloramphenicol
chlorpromazine
digitoxin
erythromycin
griseofulvin
oxytetracycline
penicillin G (buffered)
pentobarbital
phenylbutazone
phenacetin

potassium chloride (solid dosage
forms)

salicylamide
secobarbital
sulfadiazine
tetracycline

tolbutamide

ferrous sulfate
hydrochlorothiazide
ephedrine
isoniazid
meprobamate
penicillin VK

sulfisoxazole




Dosage form

Different dosage forms from the same drugs might
have different bioavailability
Digoxin elixir (F=0.77)
Digoxin soft gelatine capsules (F=1).
Parenteral administration usually 100% bioavailable
except If its prodrug!
Chloramphenicol IV administered as succinate ester which
must be hydrolyzed to active compound.

5-45% of the drug is eliminated renally before conversion.
The F is ranged between 0.55 and 0.95.




Chemical form (S)

The drug mg represent the total weight
Including its salt weight.

S represent the fraction of the active
Ingredient.

When the drug Is administered in its
parent form then S=1

Amount of the drug absorbed or reaching
systemic circulation = (S) * (F) * (Dose)













Routes of Administration

Route of administration

Site of absorption

Oral

Mouth, Gl tract

Sublingual

Under tongue

Buccal

Oral mucosa

Intra-ocular

Eyes

Topical

Skin

Rectal

Rectum

Vaginal

Vagina

Respiratory tract

Nasal passages or
lungs




Routes of Administration

Route of administration

Site of absorption

Intravenous

Directly into venous
blood

Intramuscular

Muscles

Subcutaneous

Into blood from skin
layers

Epidural

Epidural space

Intrathecal

Directly into cerebro-
spinal fluid




Aminophylline as an example




First Pass Effect

When the drug Is absorbed orally, some of
them are extensively metabolized by liver,
then the amount reaching systemic
circulation reduced.




Propranolol (Inderal)







Administration rate R,

The administration
rate Is the average
rate at which the drug
absorbed or reaches
the systemic

circulation. * [ %
D = S*F tDC)SE




Administration rate R,, continue

When the drug is _ S*F *DOSE
administered as a Ra = {

continuous Infusion, .
the dosing interval Ra = 0.8*1* 75mg

can be expressed in 1hour
any convenient time Ra = 60mg / hour

unit.
e.g., Aminophylline OR

infused at rate of 75 ~ 0.8*1* 7/5mg
mg per hour Ra = 60 min

Ra=1mg / min




Administration rate R,, continue

When the drug is
administered at fixed R = S* F* DOSE
dosing intervals, the t
calculated

administration rate is Ra = 0.8*1* 300mg
an avergge valug. 6hour

e.g., Aminophylline

300 mg Q 6 hours. Ra =40mg/ hour




Protein binding

Clinical laboratory reports of the drug
concentrations in plasma C, represent

both:

Drug bound to plasma protein
Drug unbound to plasma protein (free drug)

The pharmaco
drug only whic

ogical active iIs the free
N bound to the receptor site.

The reported d

rug plasma concentration

Indirectly reflects the free drug part.




Equilibrium drug concentration







Protein binding, continue

Certain disease status associated with decreased
plasma protein, will have higher percentage of the
drug is free state (which is the pharmacological
active).

In this situation C, will be the same, but higher C, free!
Alpha ( ) Is the free fraction.

_ Freedrugconcentrabn
~ Total Drug Concentrabn
4 = Cpfree
Cpbound+ Cpfree




Protein binding, continue

does not vary with drug concentration,
because the binding sites far exceeds the
number of the drug molecules available for
binding.
This situation could be reached rarely
when the drug concentration reaches 25-
50 mg/L.

Examples might include salicylates and
Valproic acid.




Lower effect than expected!




Situation

Lower reported value does not mean lower
therapeutic action; hence the values should be
re-corrected.

e.g., If patient serum albumin is 2.2 gm/dL
(normal is 4.4 gm/dL) and the reported
Phenytoin concentration is 5.5 mg.L




Calculations

Cp _reported
P _reported

P __Normal Value
55 mg/L
2.2 gm/dL
44 gm/dL
55 mg/L

~ (0.9)(05)+ 0.1

~ 55 mg/L

- 055

Cp _Normal _Binding =10 _mg/ L

Cp _Normal _ Binding —

d-a)l

Cp _ Normal _ Binding

) (1- 0.1)

]+ 0.1

Cp _ Normal _ Binding

Cp _ Normal _ Binding







Binding Affinity

Binding affinity also decreased in patients with
uremia (end stage renal disease).

for Phenytoin increased from 0.1 to 0.2 or
even 0.3.

The uremic patient with of 0.2 and a
reported Phenytoin concentration of 5 mg/L
would have the same free drug concentration
(and same pharmacological action) as a
patient with normal renal function that has a
reported Phenytoin concentration of 10 mg/L




Calculation

Co, free =(a)(Cp_total )

Cp_ free(in _uremic _ patient ) = (0.2)(5_mg /L)
Cp_free(in _uremic _ patient )=1.0 mg /L

Cp_ free(Normal _renal _ function ) = (0.1)(10 _mg /L)
Cp_free(Normal _renal _ function )=1.0 mg/L




General rule

If Isincreased In any given situation, the
clinician should reduce the desired C; by
the same proportion.




Volume of Distribution V4

It Is the apparent volume of distribution.

It Is simply the size of a compartment necessary
to account for the total amount of drug In the
body If it were present throughout the body at the
same concentration found in the plasma.

_ Totalamounbf thedrugin body

V4
Plasmaoncentrabn Cp




Volume of distribution scenarios




Volume of distribution, continue

Apparent V4 >3L, only indicates that the
drug Is also present in tissues or fluids
outside that compartment.

The actual sites of distribution can not be
determined from V, value.

e.g., a drug of V, of 7 L/kg, means that the
drug Is extensively bound to the tissues.




Factors associated with lower V,

Low lipid solubility
Increased plasma protein binding
Decreased tissue binding

All above factors will increase the Cp




Factors associated with higher V4

Higher lipid solubility
Decreased plasma protein binding
Increased tissue binding

All above factors will decrease the Cp




Loading Dose

_ (Vo) *(Cy)

Loading Dose —

(S)* (F)




Loading dose, continue

Digoxin loading dose
Patient weight 70 Kg

Desired plasma
concentration is 1.5

Hg/L

>=1 Loading Dose— (Vd) *(GD)
F=07 RO

o (7.3/kg)70kg)(1.5M)

oading Dose=—— —
(1y(0.7)

Loading Dose=1095 /g or 1095 mg

V= 7.3 L/kg




Incremental loading dose

Inecremerdl _Loading Dose — N
(S)* (F)




Factors affecting V, and LD

Loading_ Dose — w
] (S)* (F)




Compartment Models

One compartment Model
Two compartment Model







Clearance

Can be defined as the intrinsic abllity of
the body or its organs (kidney or liver) to
remove drug from plasma or blood.

Expressed as volume per unit of time.







RA = (Cl)(Cpss ave)

 S*F*DOSE
t

Ra

_ S*F*(Dose/t)
Cpss ave

Cl




Maintenance Dose

MD = (Cl)(Cpss_ave(t)

(S)(F)




Factors affecting Clearance

Body weight

Body surface area
Plasma protein binding
Extraction ratio

Renal function

Hepatic function
Decreased cardiac output




Body Surface Area BSA

Pt Wt _In_Kdg

BSA in_ m’ =(
/0 _Kg

)% (173 m°)







Patient specific clearance

Pt Cl = (Literature Cl per M?) (Pt BSA)

Pt Cl = (Literature Cl per Kg) (Pt wt in Kg)




Plasma Protein Binding

In highly protein
binding drugs where
there Is diminished In
binding.

Lower Cpss ave
Calculated higher CI

Usually maintenance
dose does not
affected by lower
protein binding

Cl

_ S*F*(Doseft)

Cpss ave










Extraction Ratio

If its lower than alpha value, then
clearance increases as per higher amount
of drug available for removal.

If its higher than alpha value, it means that
plasma protein acting as “transport
system” where the drug Is taken to the
elimination system.




Renal and Hepatic function and
Cardiac output

Drugs eliminated either as unchanged
through the kidney and/or by metabolism

N liver

Cl,=CIl_ + Cl.




Elimination Rate Constant K,

Cp=(Cp°)(e ™)







Determination of K




Half Life t,,,

Time required to lose
half of the drug
concentration.

~ 0.693

- Kd
, - 0693Vvd







Clinical application of the K, and t,,,

Estimation of the time to reach steady
state plasma concentrations after initiation
of change in the maintenance dose.

Estimation of the time required to eliminate
all or a portion of the drug from the body
once Its discontinued.




Clinical application of the K, and t,,,

Given the degree of fluctuation in plasma
concentration desired within a dosing interval,
determine that interval. Given the interval,
determine the fluctuation in the plasma
concentration.




Time to plasma sampling

If the drug Is distributed to the tissues,
then a suitable time Is required before
taking sample.

If oral drug Is given, wait for absorption.
C IS Important where high drug

pmax

concentration Is required or toxicity Is
anticipated.




Time to plasma sampling, continue

Comin 1S Usually measured just before the
next dose.

When therapeutic response needs to be
assessed, then the drug needs to reach
steady-state.

Frequent monitoring is needed In critical
patients.




Revision of pharmacokinetic
parameters

Patient specific pharmacokinetic
parameters should be used whenever
possible.

Especially Vd and CI




Assay specificity

The accuracy and specificity of the assay
used by the laboratory measuring the
plasma drug concentrations is critical.

Laboratory errors should always be

anticipated If the concentration reported Is
unlogic.




Creatinine Clearance

Theoretically 24 hour urine collection is the
MOost accurate measure; however, Its
practically impossible.

Creatinine is a metabolic by-product of the
muscles.

Its lower In elderly and in females.

Its almost exclusively eliminated by renal
glomerular filtration.




Creatinine clearance

For Males

Clor = (140- Age(Weigh)
(72)(Scr)

For Females

C|Cr:(140-Ag—e(\NeigW[* 0.85
(79 (Sc)

Age in years, Weight in
Kg, and Scr in mg/dl




|deal Body Weight

ldeal body weight for males in Kg = 50 +
(2.3) (height in inches >60).

ldeal body weight for females in Kg =45 +

(2.3) (height in inches >60).

Use those formulas if actual body weight is
120% of the IBW,; otherwise use the actual
weight even If its lower than IBW.




Digoxin TDM




Key parameters

Therapeutic plasma concentration

1-2 mcg/L

- (tablets)

0.7

= (elixir)

0.8

- (gelatin capsule)

1.0

S

1.0

Vd

57 ml/min +
1.02 Clcr

half life

2 days




Volume of distribution

Vd Is increased In:

Renal disease
Hypothyrodism

Patients taking Quinidine
Vd Is decreased In:
Hyperthyrodism




Vd, continue

Digoxin follow two compartment model
Measuring only Vi
Distribution time should be allowed

Plasma level is only valuable when
obtained at least 4 hours after IV dose and
6 hours after oral dose.




Vi Vs Vit




Clearance

Liver metabolism plus renal clearance
Cl,=CIl_ + Cl.
CHF affects the clearance

Total digoxin clearance
Without CHF
(mL/min)=(0.8 mL/min/kg)(wt in kg) + Clcr

With CHF
(mL/min)=(0.33 mL/min/kg)(wt in kg) + 0.9 Clcr




Half life

Half life Is about 2 days In patients with
normal renal function.

In renal failure patients, half life could
reach to 6 days.

Half life is difficult to be estimated based
only in renal function as Vd will be
changed as well.




Time to sample

Routine monitoring should be done 7-14
days following initiation or change in dose.

Patients with end stage renal disease
might require about 20 days before
reaching steady state.




Loading dose, case study

Estimate the digoxin loading dose that
would be required to achieve a plasma
concentration of 1.5 mcg/L for an average
70 Kg patient being treated for CHF?




Answer

| _ (Vo) *(Cy)
Loading _ Dose —
(S)*(F)
o (7.3L/kg) (70Kg)* (1.5mcg/L)
oading_ Dose —
(1)* (0.7)
_ (511L)* (1.5mcglL)
Loading _ Dose —
(0.7)

_ (766.5mcQ)
Loading _ Dose —
(0.7)

Loading _ Dose = 109fmcg = Zlmg




How to administer the loading
dose?

The usual procedure Is to give one-half of
the calculated loading dose Initially
followed by one-fourth in hours; the
remaining fourth is administered six hours

after the second dose.




Maintenance dose

Assuming the same patient was 50 years
old male who had a serum creatinine of
1.0 mg/dL, calculate a maintenance dose
that would achieve an average plasma
concentration of 1.5 mcg/L?




Answer

(mL/min)=(0.33 CN(C t
mU/minkg)(wtin kg) Ak w
+0.9 Cler (S)(F)

Cler = w
(72)(Scr)




Clcr (mL/min)

_ (140 - Age)(Weight )
- (72)( Scr)
(140 - 50)(70)

~ (72)(1.0)

_ 6300

72
=87.5 mL / min




Total digoxin clearance

(mL/min)=(0.33 mL/min/kg)(wt in kg) + 0.9
Cler

=(0.33 mL/min/kg)(70 kg) + 0.9 (87.5
mL/min)

=23.1 mL/min +78.8 mL/min

101.9 mL/min

Multiplied by 1440 divided by 1000
=146.7 L/day




Maintenance dose

MD = (Cl)(Cpss_ave(t)
(S)(F)
_(146.7 _L/day)(1.5 mcg/L)(1_day)
(D(0.7)
220 mcg/ day
0.7
MD =3144 mcg/day
MD =0.3144 mg/day

MD

MD =




MD, continue

One could elect to give either 0.25 or
0.375 mg/day since these are the most
convenient dosage form.

Another solution is to give 0.25 and 0.375
mg on alternate days for an average dose
of 0.312 mg/day.




Loading dose in renal failure
patients?

If the same patient had a serum creatinine
of 5 mg/dL, would the estimated loading
dose have been different?




Answer

Theoritically renal
function affects only
the maintenance dose
not the loading dose.

In renal failure
patients, digoxin Is
displaced from tissue
compartment.



Digoxin Vd (L per 70 Kg)

(299 (Clcr)

= 226+
29+ Clcr




Digoxin VD (L)

=(3.8 L/kg)(wt in kg) + (3.1)(Clcr)
More convenient equation!




Calculating creatinine clearance

Clor = (140- Age(Weigh
(72)(Scn)
Clor = (140- 50)(70)

(72)(5)

Clcr = @

360
Cler =175 mL/min




Calculating digoxin Vd (L per 70
Kg)

=226+

(298)(Cler)

29+ Clcr
(298)(17.5)

= 226+
20+175
- 206+ 2212
465

= 226+112
=338 L




Calculated loading dose

| _ (Vo) *(Cy)
Loading _Dose — "

(S)*(F)
_(338L)*(1.5mcg/L)
Loading Dose— —m———————

(1)*(0.7)
_ (507mcg)
Loading _ Dose —
(0.7)
Loading_ Dose = 724mcg = O724mg




Same division of doses In loading
dose should be used




Maintenance dose in renal failure

Estimate the daily dose that would
maintain the average digoxin
concentration at 1.5 mcg/L In this same
patinet (50 years, 70 Kg, and serum
creatinine 5.0 mg/dL?




Maintenance dose

MD = (Cl)(Cpss_ave(t)

(S)(F)




Calculating digoxin clearance

(mL/min)=(0.33 mL/min/kg)(wt in kg) + 0.9
Cler

=(0.33 mL/min/kg)(70)+0.9(17.5)
=23.1+ 15.75

=38.85 mL/min

Multiplyed by 1440 and divided by 1000
= 56 L/day




Calculating MD

MD = (Cl)(Cpss_avg(t)
(S)(F)
_ (66_L/day)(15 mcg/L)(1_day
(D(0.7)
84 mcg/day
0.7
MD =120 mcg/ day
MD =0.120 mg/day

MD

MD =




Changing the route of
administration

Assume that the same patient NPO and
he must use |V digoxin; calculate the IV
dose that’s equivalent to 0.125 mg daily?




Answer

Amount of the drug absorbed or reaching
systemic circulation = F * Dose

=0.7 * 0.125 mg
=0.0875 mg

Dose of the new dosage form=amount of
the drug absorbed Divided by F of the new
form.

=0.0875/1= 0.0875 mg




Determining of half life

A 62 years old women weighing 50 kg was
admitted to the hospital for possible
digoxin toxicity. Her serum creatinine was
3.0 mg/dL and her dosing regimen at
home was 0.25 mg of digoxin daily for
several months. The digoxin plasma conc
on admission was reported to be 4.0
mcg/L. How long will it take for the digoxin
conc to fall from 4.0 to 2.0 mcg/L?




Recalling formulas

_0.693
Kd

~ 0.693+Vd




Summary of the steps

1. Estimate the clearance
2. Estimate the Vd
3. Calculate half life




Clearance estimation

~ S*F*(Dosél't)

B Cpss ave
(1.0)(0.7)(250 _mcg/ day)
40 mcg/L
175 mcg/day

B 40 mcg/L
Cl=4375 L/day

Cl

Cl =

Cl




Another method for clearance
estimation

Clcr = W* 085

(72)(Scr)
Clcr = M* 085
(72)(3)
Clcr =153 mL/min




Total digoxin clearance

=(0.33 mL/min/kg)(wt in kg)+0.9Clcr

=0.33 mL/min/kg (50) + (0.9) (15.3 mL/min)
=16.5 mL/min + 13.8 mL/min

=30.3 mL/min

Multiplyed by 1440 and divided by 1000
=43.6 L/day




Estimation of Vd

=(3.8 L/kg) (wt in Kg) + (3.1) (Clcr)
= (3.8 L/KQg) (50) + (3.1) (15.3 mL/min)
=237 L




Calculating half life

Kd=Cl/Vd
Kd =43.6 L/day / 237 L
Kd = 0.184 per day

ty, = (0.693)(Vd) / Cl
t,, = (0.693)(237 L) / 43.6 L/day
t,, = 3.8 days




Another method

0.184 _ per
In 2
0.184 _ per

3.8 days

day

day




New maintenance dose

Calculate a daily dose which will maintain
this patients average digoxin plasma
concentration at 2 mcg/L?




Answer

D= (CI)(Cpss_ave(t)
(S)(F)
D= (436 _L/day)(2_mcg/L)1_day)
D(0.7)
87.2 _mcg/day
0.7
MD =125 mcg/day
MD =0.125 mg/day

M

MD =




High serum level reported!

A 45 YO M is using digoxin in regular
basis for 15 days Is seen in the clinic for
regular checkup and he is doing fine
clinically. A digoxin plasma level reported
was 3.4 mcg/L, what are possible
explanation?




Answer

S*F * (Dosel/t)
Cl

Cpss aver=




Possibilities

The patient Is absorbing more than
average figure.

The patient Is taking higher dose.

The patient Is taking the drug more
frequent.

Clearance Is lower than expected.

Error in the reported figure or interfering In
assay or even error in sampling time.




Digoxin toxicity

Muscle weakness
Gl complains

CNS complains
Cardiac: AV block, bradycardia, arrythmia

oxicity are more likely to happen if there
IS electrolyte imbalance.




Digoxin assay interference

Spironolactone and its metabolites

Structurally similar substances in Chinese
medicines or herbals.

9 different commercial Immunoassay
methods available in US market; in one
study 3 underestimates potential toxicity
because of spironolactone.




Digoxin monitoring parameters

Serum level

HR

ECG

Electrolytes
Serum creatinine
Efficacy




Aminoglycosides




Introduction

Gentamicin, Tobramycin, Amikacin
Used in G-ve Infections

Gl absorption Is very poor

Vdis 0.25 L/kg

Clearance is equal to creatinine clearance
In patients with normal renal function




Therapeutic plasma concentrations

Peak (mg/L) Trough (mg/L)

Gentamicin 4-8

Tobramycin 4-8

Amikacin




Volume of distribution

AMG Vd In obese patients = (0.25
L/kg)(IBW) + 0.1(TBW-IBW)

Patients with 3" space volume, their Vd
have to be corrected by 1 liter per each kg

of welg

=(0.25
gain in

Nt gain due to the fluid.
_/kg)(dry weight) + excess fluid

Kg




Clearance

Almost entirely execreted by kidney;
hence renal function is the key element.




Creatinine clearance

For Males

Clor = (140- Age(Weigh)
(72)(Scr)

For Females

C|Cr:(140-Ag—e(\NeigW[* 0.85
(79 (Sc)

Age in years, Weight in
Kg, and Scr in mg/dl




|deal Body Weight

ldeal body weight for males in Kg = 50 +
(2.3) (height in iInches >60).

ldeal body weight for females in Kg = 45 +
(2.3) (height in iInches >60).




AMG nomograms

Nomograms are better than standard
dosing as certain factors will be included.

Many nomograms are available but

Fixed peak and trough

Nomograms are based on population
pharmacokinetics not patient specific.

Does not correct for obesity and significant 31
space fluid.




Time to sample

Peak reading Is taking after 1 hour after
Initiation of maintenance dose.

Dose usually Is administered as infusion
over 30 minutes

‘rough Is usually taken half hour before
ne next dose.

"he exact time should be recorded.
After how many doses?




Case study

RW is a 30 YO, 70 kg women with a
serum creatinine of 0.9 mg/dL. An initial
gentamicin dose of 100 mg was infused
Intravenously over 30 minutes. Calculate
the plasma concentration of gentamicin
after 1 hour of infusion completion?




Recalling formula

Cp=(Cp°)(e ")




Estimation of initial concentration

_ (Va)* (Cp)

(S) * (F)
(S)(F) * (LD)

Loading _ Dose —

V d
(1)(1)(100 mg)
0.25 L/kg * 70 kg

Cp O = 100 mg
175 L

Cp°=57mg /L




Recalling formula




Estimation of creatinine clearance

Clcr = W* 085
(72)(Scr)

* 085

_ (140- 30)(70)
(72)(0.9)

Clcr =101 mL/min

Cler=606_L/hr

Cler




Determination of Kd

Kd_CI

vd

606 _L/hr
175 L

Kd =0.346 hr!

Kd




Solution

Cp=(Cp°)(e “")

Cp — (5_7_ mg/ L)(e‘ (O.346_hr'1)(1_hr))
Cp=(B.7_mg/L)(0.7]
Cp=40_mg/L




Case study

For the same patient and when the dose Is
given as 100 mg Q 8 hrs, calculate the
predicted trough?




Solution

S*F*Dose
Vd
(1_ e— Kdl‘)

-Kdl‘)

CPSSnin = (e




Calculation

S*F *Dose
Vd
(1_ e— Kdl‘)
1*1*100

-Kdl‘)

CpSSnin = (e

175 - (O.346hr'1)(8hr))
(1- € (O.346hr'1)(8hrs)) (e

Cpssnin = (6.1_mg/L)(063
Cpssnin= 038 _mg/L

CPSSnin =




Case study

C.lisa 50 YO, 60 kg male with a serum
creatinine of 1.5 mg/dL. He is receiving
350 mg of amikacin IV over 30 minutes Q
8 hours. He had a peak serum
concentration of 15 mg/L obtained 1 hr
after starting the infusion and a trough of 6
mg/L obtained just before the next dose.
Does this patient require any dose
adjustment?




Solution

Patient response and clinical evaluation

Patient specific parameters
Kd
Clearance
Volume of distribution




Kd determination

In(sz)

L
15
In(~—
(6)
4
Kd=013 hr™

Kd =

Kd =




Clearance

S*F*(Doselt

inf usion) (1_ ) kdf,¢ usion)

Cpss _
Cl = P T (e"")
1*1* (35(Ing /O5hr) (1_ . (0_13hr'1)(0.5hr))
C| = 15mg/ L (e (0.13hr'1)(o.5hr))

(1- € (0.13hr'l)(8hr))
Cl=426_ L/hr

t, is the time between the end of infusion and sampling time



Vd=32.5L




Determination of creatinine
clearance

Clor = (140- Age(Weigh)
(72)(Scr)

Clor = (140- 50)(60)
(72)(15)

Clcr =50 _ml/min

Cler=3_L/hr




What parameters should be
used?




Once daily dosing!




Common practice






















Recomendation




























THANK YOU



















Dialysis of the Drugs




What would the graph of blood
level against time look like?




What is happening in these two
phases?




Absorption
and
Distribution

Metabolism
and
Excretion




Pharmacokinetic Process

e o

Extr';\‘ascular BOdy
Administration fiIssues

7 ,
Intravascular /

Administration




V route:
What would the graph of blood
level against time look like?




Example — same drug, 3 different
formulations could have same
bioavailability

IV

Plasma
conc

|
S

e

Time
















Pharmacokinetic variability


























































Goal oriented - model based
dosing

Intervention
Wl Target .
concentration m

Patient PK PK
data model dosing
/

Intervention


































