CHAPTER III

PATIENT AND METHOD

Patient and method

The study was cond)&}}ém Au@ to December 2002 at Rajavithi
Hospital, Bangkok, Tha?

Patient

ethic committee of R w‘ itt
group of the post-renﬂtmns_p' anted patients who camdﬂo follow up at the medicine
department, renal clini¢, ~Rajavithi Hospital. =~ All patients received a triple

immunosuppreﬂv%:%} %ﬁﬂ[ﬂ%@waﬁ {a}ﬂs‘@m) Wiktien ffounsd

consent had to ﬂé given by the patlgnts Patlents were fasting after midnight until the

oo WVE lﬁd?'lﬁ on. The criteria
ent were asg;'l‘E‘ ? m wﬁrﬂ} tEtl

for enrol
Inclusion criteria

The patients who had all of these characteristics were enrolled in this study.
1. Post-renal transplanted patients at time over 1 month. The patients were directly
from Rajavithi Hospital or referred from other hospitals and came to follow up at

the medicine department, renal clinic, Rajavithi Hospital.
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The patients were going to start or during treatment with MMF.
The patients knew details and consented to enroll in this study.

Exclusion criteria ' '>23!

The patients who had either one of these characteristics were excluded

from this study.

. The patients had expe@l’ trointestinal disorders
Y "\‘.‘
and / or severe diak ‘as wa ver all more than 5 times daily

which was not causi

properties of MM

: sin@ change the pharmacokinetic

2. The patients had ng ﬂn\

3. The patients or evidence of leukemia T-cell type,
Human Imm

4. The patients had

5. The patients had sy Tng whic must be treated during this study.

6. The patients had white 901 H _ 2,500 cells/mm’ or hemoglobin
less than 5 gm/deciliter offﬁfe countless than 100,000 cells/mm’

7. The patientsf_rsd wncoﬁﬁnfih&ib, 'h;change the pharmacokinetic
properties of ~ MM i 10l¢styramine, magnesium-or

8.

aluminium hyd'ﬁ(i&e-- ositaitiilg
medications such as grrous sulfate an& tacrolimus or the other drugs which might
et NI I WD

The patients had hepatitis disease or ypoalbummemlaZerum albumin less than

'unﬁalicylates, ferrous containing

 PEASASALWIINEAR . e

less than 20 mL/min.)

10. Pregnancy or lactation patients

11. The patients had known allergy or history of allergy to MMF

12. The patients could not be followed up throughout this study.

13. The patients were diagnosed from physicians to be inappropriate to enroll in this

study.
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Method

Study design and sample collection

Twenty-five post-renal transplanted patients who met the aforementioned criteria

were participated in this study. The transplanted kidneys were provided from cadaver

or living donors. | ’
A ////
Patients had alren&rtej N@atment (during treatment)

T —

Blood samples to ¢

were collected at st S
administered with their
05,1,2,3,4,6 and 12
increased 500 mg dailya ti

— -

iy

S“*—-
%ﬂnﬁon-time profiles (9 points)

nts who enrolled in the study has been
1 llected at 0, 0.25,
oodsa;gpeswereco ected a

traﬁ_;‘)in. The dosage regimen were
eek Bccurred, MPA AUC reference
range or 2 gm daily dose had rreached). 1 MPA AUC were higher than the

reference range, the dosag reg;f{ﬁ?ﬁjweré@se 500 mg daily. Each time, 4 - 6
lm hqurs or0,0.5,1, 3, 4 and 6 hours

blood samples were again collected at 0.
after MMF administ ‘ ion (the sampli ‘ designed according to the
work of Willis C, eﬁz_‘: which requ? ter on, from our study, we
found that C peak wer'J showéci_ﬁp—equa y often at CO@ and Cl, also, the secondary
peak was often m up at:€4, we thereforé-ddded two m

e sampling times at 0.5 and
4 hours after msm&] m ﬁewgcge) %2) of the study was

demonstrated in %Igure 1 (A-C). ¢ o 'y,

ARIANNIUHATIINEIA

“Patients start MMF for the first time

/

The initial dose of MMF might either be 1 gm or 1.5 gm daily depend on the
condition of the patients (as directed by the physician). The complete plasma sample
profiles (9 points) were collected at 0, 0.25, 0.5, 1, 2, 3, 4, 6 and 12 hours after MMF
administration. The dosage regimens were increased 500 mg daily a time for one week
(if no GAE occurred, MPA AUC reference range had not been reached or MMF 2 gm

daily dose had not been reached). Each time, 4 - 6 blood samples were again collected at
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0, 1, 3 and 6 hours or 0, 0.5, 1, 3, 4 and 6 hours after MMF administration (the sampling
times were at first designed according to the work of Willis C, et al'® which required
only 4 points. Later on, from our study, we found that C peak were showed up equally
often at C0.5 and Cl, also, the secondary peak was often showed up at C4, we therefore
added two more sampling times at 0.5 and 4 hours after MMF administration for the later
cases). Step of the study was demonstrated in figure 1 (A-C).

’ tubes. After the blood samples were
amples were separated and kept at

—70°C until analyzed. 'J

The blood samples were put\;

centrifuged for 10 min at 15

Material

- LC-10AD Liquid Chrp@ aph (S ' adzu, Japan)

.ﬂ{i:r'l‘“-‘ "J

- SPD-10A gv-VIs detector ( i),

- Chromatopac | . himadz

- Injection sy}m nipped wiga 20 uL loop
- Column, Squnegy-ClS (Waters,é,‘l,s A)

: cmﬁﬁﬁ;ﬁ!}% m&w @ﬂmwwm USA)

-Analytlcal balafice, Sartorius BA2105 (Sartonous AG, Germany)

] AR TN a s

-Vortex mixer, Genie 2 (Genie Scientific, U.S.A.)
-Nylon filter membrane, 0.45 um (Alltect, U.S.A.)

-Micro-syringe fixed needle for rheodyne 100 pL (ITO corporation, Japan)
-Refrigerator — 70 Degree Celsius

-Blood sampling set such as syringe 5 mL, 21G needle, 20G cathelons,
injection plug, normal saline, heparin 5,000 IU, EDTA tube, microtube, gauze,

micropore and alcohol
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2. Chemicals and Reagents

-Mycophenolate mofetil (CellCept®) 250 mg per capsule (Roche, Switzerland)

-MPA (RS-5797-000 : (E)-6-(1,3-dihydro-4- hydrox-6-methoxy-7-methyl-3-oxo0-5-
isobenzofuranyl)-4-methyl-4- hexenoate) (Roche, Switzerland)

-RS-60461-000: (E)-6-(1,3 -dihydro-4-(4-carboxy-butoxy)-6-methoxy-7-methyl-3-oxo-

5-isobenzo-furanyl-4-methyl-4-hexenoic acid) (Roche, Switzerland)

-Methanol HPLC grade (Lab Sca

-Phosphoric acid (H3PO4 y
p

-Potassium dihydrogen

R T
Stock standard solutions Q% mg/mL in methanol) were prepared.

el s ke’

Then 0.01 m20.04 mL 0.1 ., oszﬁAqﬁ , 12w and 1.6 mi. of
each stock s solution were tr volumetric flask and
diluted with megum ations Of&PA in standard solution were

0.5,2,5,10, 20, 30, 60, 80 mcg/mL. (Concentration of internal standard stock

o4 f4Y] EJ NInNEINT
2 mmmm&mm HIRE

Mobile phase consist of acetonitrile and 0.1 M phosphate buffer pH 3.2
(50:50 v/v). Preparation of the 0.1 M phosphate buffer by weight potassium
dihydrogen phosphate (KH; POy) 12.249 gm and measure phosphoric acid (Hs
PO4) 573 mcL, both were mixed in ultra-pure water 1000 mL and adjusted to pH
3.2. Filtered through a 0.45 um membrane filter and ultrasonically degassed after

mixing.
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3. Preparation of the pooled blank plasma

The pooled blank plasma was prepared from plasma sample of 6 normal
subjects. Each blank sample was tested for interference by injected to HPLC.
When blank plasma was discovered the interference, then was separated. All blank

plasmas were mixed as the pooled blank plasma and were frozen until analyzed.

4.The standard 9&@! '%the pooled blank plasma
| —

— 4 - .
: ‘-:.’.--""'l-

ncentrati 5,2, 5, 10, 20, 30, 60, 80
Pl in order to make the standard

-QA-carboxy-butoxy)-6-methoxy-7-

enoic acid was internal standard
rding to the modified method
, et al.?* as show in figure 2, the

Analytical method validation

ﬂuEJ’W]EW]TWEJ']ﬂﬁ

The method validation was‘performed acéording to the g\ME;:le for Industry

01)

qomm Validion (CDER dnalym(U
1. Linearity

Linearity was tested by analyzing plasma calibration standards containing
known (spiked) amounts of MPA at concentrations of 0.5, 2, 5, 10, 20, 30, 60, 80
mcg/mL. Plotted the peak area ratios of MPA and internal standard versus the

concentration.
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2. Accuracy

Accuracy was determined in term of the absolute recovery. The absolute
recovery of MPA was assessed at the three sets of quality control samples (low,
medium and high, 5 replicates at each concentration) by comparing the peak areas
after sample preparation with the mean peak area obtained from direct injection

of the stock sclution used to splked the samples.

3. Precision

r _‘12,2{" P ’_.f'
3.2 Between-run preaitan_—

AT nw';g Lt
R

{run-precision-was-determined “by coinparing the estimated

concentration o I- (PA of four ly controf samples (2, 20, 40, 80

mcg/mL, 5 rephcates at each concentratlon ) for ﬁve different days. The percent

fﬁﬁ"ﬁ“ﬂ o) (15PN A

aw‘ﬁ“ AT N8

For accuracy, the percent analytical recovery should be within + 15 %
while the percent coefficient of variation (%CV) for both the within run and
between run at each concentration level should not exceed 15 % except for the

lower limit of quantification (LLOQ), where it should not exceed 20 %.
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4. Specificity and selectivity

For selectivity, analyses of blank samples from plasma sample of 6
normal subjects. Each blank sample was tested for interference. Comparison of
retention time of MPA and internal standard in standard solution and in pooled

blank plasma.

exenoic acid was used as

Concentrations of 1 ere quantified using the high-

performance liquid chro (HPLC K@V\gydm-*@-CabeXY'bUtOXY)'
ol S ) |

the internal standard (IS ma samples was modified from the

| 3‘ Preparation method of the

| The column effluent was
monitored by UV detec:ﬁm at 24 ; asej'i'ﬁ'as acetonitrile: 0.1 M pH 3.2

phosphate buffer (50:50 v J) The mobile phase was filtered through a 0.45 pm pore size

membrane filte t alﬁ rﬁgsfm mixing. The flow rate
was 0.8 ml/min. hron:gtt)gphy :\gls‘l ij;?ne at ambient temperature.

ot
P.,arammmy RININY

The AUC for time 0-12 hr (AUC ¢.2) was calculated at steady state, using the
linear trapezoidal rule up to the last measured plasma concentration drawn 12 hr after
MMF administration. The minimum plasma concentrations, the maximum plasma
concentration (Cpax) and time to reach Cpax (Tmax) Were directly observed and determined

from the plasma concentration—time curves.



Predicted data

Since the actual data was collected from the real clinic situation where the safety
of the patients were most concerned, therefore, the MPA plasma concentrations-time
profiles could not be obtained after three different doses for all 23 patients participated in
the study. The MPA plasma concentrations, which had not been actually drawn, were

predicted for each individual patient (using linear regression equation). Assumption that

the relationship between plasma and MMF doses was linear.

Statistical analy7 -
Excel 98 (Mic fo; %\ \. ation, and graphic interfaces.
AN\

the none experienced i ir regression analysis in SPSS version 10.0

was used to calculate the co ion’ betw MPA plasma concentrations and the

N .’

0

AUINENINGINg
ARIAINTUANINGA Y
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MMF 1 g/d
(collect blood plasma)
| Does GAE occur? |¢—
Y & J, N
Use other immunosuppressive Check MPA AUC

agents

Reach reference range**

P>

o™ <

blood plasma)

** reference range 30-60 mcg*hr/n

Figure 1 A patient who

Reach reference range**

' l ﬁammn dose |

dose 500 mg

(collect blood plasma)

(collect blood plasma)

** reference range 30-60 mcg*hr/mL (Shaw LM, et al.)

Figure 1 B : Step of the study for patient who
Receiving MMF 1500 mg/d



** reference range 30-60 mcg*hr/mL (S
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MMF 2 g/d
(collect blood plasma)

| Does GAE occur? |

| Dose 500 ﬂ

(collect bloc

e

7\ \1\\\ ousult physician
A9

Figure 1 C : Step of } 1€ for patient who
Réced )00 mg/d

(7]
:l .":

ﬂUEJ’JT’IEJVI‘iWEJ’]ﬂ?
ama\mmumaﬂmaa



Accurately pipette 490 mcL of the plasma samples and 10 mcL
of 400 mcg/mL IS in absolute methanol, then, mix with vortex
for 30 second

!

-
Remove the s?glatant, inject 6& mcL to HPLC (Loop =20 mcL)

- AYHINANINEING

N ¢ o e/
RININIUUNIINEINY

Figure 2 : Plasma Sample Preparation Method
(modified from the method of Na-Bangchang K, et al.”> and Hosotsubo H, et al.2*)
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