CHAPTER IV

RESULT

1. Demographic data, the standard curve for

determining MPA plﬁ entrations, and
MPA plasma co tr i&

-_—, | S—
1.1 Demographiu% 71 Ev \

There were 25 e study, however 2 patients were

dropped-out, one due t éﬁler was died. Therefore, only

23 patients data were

| —

As shown in table 4.1 a,the numbers of

+
e

this study were nearly equal, 12 paticnts (; ;

=
"'"-4-"":-_."_. e

age was 43.70 + 10.02/years, (range = 20. the mean + SD of weight
7 an + SD of height was
161.70 + 6.35 cm, @ngé'? : 00 cm), @le the mean + SD of body
surface area (BSA) was'1.6153 + 0.1444 m’ (range = 1.3157 — 2.0040 m?). The ideal

By weighlﬁBM oas 58 94 1 3.6z arige £45 5076902 kg) which was very

closed to theactual body weigh% Mean + Sg of body rnas&j'ndex (BMI) was

22.4@3 Wm])ak%ﬂ @gﬂ( Wwwﬂ@r‘aﬁ occupation of

most patients was commerci patients = 30.43 %) and the second was

government officer (6 patients = 26.09 %).

As shown in table 4.1 b, the mean + SD of duration of hemodialysis before renal
transplantation (HD time) was 35.37 + 36.09 months. The data of 3 patients were
missing. There were high variation of HD times. Majority of the donors were
cadaveric (78.26 %), 4 were living-donor and 1 was spouse donor. .Mean + SD of

duration after renal transplantation (KT time) to the time of study was 21.31 + 14.51
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months. Mean + SD of duration which patients received MMF administration
(MMF time) was 20.56 + 13.66 months. It should be noticed that KT time was
nearly equal to MMF time, which meaned that most of the patients received MMF
right after transplantation.

Kidney function of patients was demonstrated by blood urea nitrogen (BUN),
serum creatinine (Scr) and creatinine clearance (CrCl). Mean + SD of BUN was
21.78 + 8.42 mg/dL while mean + $§ Was 1.44 + 0.48 mg/dL and mean + SD
of CrCL was 52.9395 + QESO mL/ = 24.1719 - 83.0231 mL/min).
There were 3 patients who have botthUNﬂ&higher than mean + SD which
) me/dL, Ser = 2.4'g/dL), number 10 (BUN = 33

were patients numbe
mg/dL, Scr=2.7m

-

lity of SGOT and SGPT values but

edata of 3 patients were missing.
% ‘

None of the patients i a‘:its. 95.65 % (22 patients) had

T )

hypertension as concomitant ﬁﬂeﬁsewh@ % (13 patients) had hyperlipidemia.

—r——

Other less common conconﬁfaﬁf_ﬁt_‘*o‘iea%.ésmemonstrated in table 4.1 c.
% , -~

M ol
\"% ,_ Y
Table 4.1 d stb’mpd concomitant megpah'é nts. All patients received

triple immunosupprvLsive regimen which composecuof CSA, prednisolone and

MMEF. Mﬁﬁﬁﬁ\ﬁﬁaﬂ‘t%sﬁ ;,i;ﬁgi while CSA level was
161.13+6 :;_: 11 patients (47.83% : 000 mg daily as base line
while 8 patients (34.78 %) took MMF 1500 mg.daily and 4 patients (17.39 %) took

B )T NHE b S B ) e  me sy 12

patienas = 52.17 %) while the second common dose was 10 mg daily (30.43 %). The

—

most common CSA sparing agent used was diltiazem (90 % = 18 patients) while the
other were diflucan (5 %) and verapamil (5 %). Only 3 patients did not receive any
CSA sparing agent. 13 patients (65 %) took single antihypertensive agents while 6
patients (30 %) received combined antihypertensive agents. The most common
antihypertensive agents used was the calcium channel blocker especially amlodipine.
The most common antihyperlipidemic agent used was atorvastatin (10 patients =

79.62 %). The other concomitant medications were presented in table 4.1 d.
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None of the patients received any drugs which could cause -either

pharmacokinetic or pharmacodynamic drug interactions with MMF, such as antacid,

aspirin or cholestyramine.

1.2

The standard curve for determining MPA concentrations in

plasma samples

0 utxon and the pooled blank

hﬂd&@C --  ' € Q\ |

reated from the plot between MPA
MPA and internal standard. The

concentrations versus _pgik‘:;tc:!’/
N

calibration curve eak area ratio of MPA to IS - plasma MPA was linear
\tratic : : sf determination of 0.9987. The
|‘f A was plotted as a linﬂf best fit (figure 6). The
concentration of MPA. in each plasma.séample was calculated from this standard

cure bﬂsu&fwgam NEIN3
IR A AR 4 B

0.0695 (Concentration) —0.0631

cover all conce

standard curve

Peak area ratio
2. Accuracy
The accuracy in term of percent absolute recovery for all concentration

was between 92.69 % to 102.48 %. The results implied that the method gave

sufficient accuracy.
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3. Precision

The within run expressed as percent coefficient of variations were 1.07-
9.66 % (the % CV at concentrations of 2, 20, 40, 80 mcg/mL were 9.66, 4.78,
4.67 and 1.07, respectively) while the between run expressed as percent
coefficient of variations were 1.07-9.66 % and 0.79 — 9.72 % (the %CV at
concentrations of 2, 20, 40, 80 mcg/mL were 9.72, 4.22, 3.35 and 0.79,

S,

ering endogenous substances

respectively).

4. Specificity

i entially coadministered
immunosuppre SA7n : t detected with the described

analytical method. __ om patients plasma were

Forty five p '.r':,. netic profi ed and analyzed. It was found
that majority of patg-nts reached con&tration (Tmax) within 0.5
(46.51 %) and 1.0 (SI,JQA:) hours aﬂer,MMF dosing. MMF dose, MPA plasma

levels and 1ﬁo§H ﬂ"}ﬁﬂ W@ 9’5{ Ejﬂaﬂm‘ﬁ from actual collected

plus predlctecﬂﬁata were shown i m table 4.1 e and 4.1f, respectlvely Example of

TR R TR
plasmaq A concentrati il er consuming different MMF doses

(1,000, 1,500 and 2,000 mg per day) were demonstrated in figure 8.
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Table 4.1c Social habit and concomitant diseases of the patients

Patient Smoking | Drinking Concomitant diseases

number habit habit
1.PROJ - - HTN HLP - -
2.TP - - HTN HLP - Convulsion
3.AN - - HTN HLP - "
4.SW - - HTN - - "

95.65

@
18 ¢

Abbreviations;  HTN=Hypertension; HLP = Hyperlipidemia ; HGLY = Hyperglycemia
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Figure 3 : Chro i 0f MPA (30 meg/mL) and IS (4 meg/mL)

Figure 4 : Chromatogram of MPA (30 mcg/mL) and IS (4 mcg/mL)

from pooled blank plasma
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Figure 5 B : Chromatogram of MPA and IS from patients plasma
'( Concentration equaled to 22.80 mcg/mL)
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Figure 7 : Example of individual plasma MPA concentration-time profiles
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Figure 8 : Mean plasma MPA concentration-time profiles after
administering different MMF doses
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2. Relationship between 12- hours MPA AUC, MPA plasma

levels and gastrointestinal adverse event (GAE)

From the total 23 patients participated in this study, there were small number of
patients who experienced GAE, 4 patients experienced serious GAE (intractable diarrhea
and / or severe abdominal pain) and 3 patients experienced mild GAE (dyspepsia, irritate
GI tract, nausea and /or constipation). Oﬁ? study showed that among all the plasma
concentrations obtained at different times, D@l 0, C12), C peak (C0.25, C0.5, C1)
including MPA AUC were bést related to the ih’c@g@f GAE.

e,
Table 4.2 a shnlﬁa/'

cally comparison of MPA plasma levels between
o.f AE and who had no incidence of GAE using

groups of patients who

the total of 45 plasma pr ined frog actual blood samples collection. The results
were as follow: - o ‘,', ,,3 4
il
4 f' i ..-’!5* d;

C trough was the

or at the end of dosing inte

san;;ﬂes ccﬁlgcted at time just before the next dose (C0o)
1 isg5 at time Iif-hg(lrs after the dose had been given (C12)
since MMF was dosing at every 12. hours mte_;'uar‘_Both CO0 and C12 showed statistically
significant difference @ < 0.05) between the group_of_paﬁgnts who experienced GAE
and the group mth-:ﬁ;l;mdence of GAE (either oonsi'déred only serious GAE or
considered both mild an)i serious GAE). The mean + SE of CO was 6.2958 + 0.5746
mcg/mL for the patients whe experienced serious GAE while it was 2.7572 + 0.2104
mcg/mL for pat_iente wiﬁwut incndence ef GA.E The tﬁean 4 SE of C12 was 6.3417 +
1.7147 mcg/mL for the patients who_experienced serious GAE while it was 2.4787 +
0.3663 . mcg/mL fdr patiefts Without incidencé of GAE! Thé méah £ SD of C trough
(C0) when mild GAE were combined was 4.2576 + 0.9811 meg/mL while 2.7465 +

0.2194 mcg/mL was the mean + SD of the group without mild and serious GAE groups.
The mean + SD of C trough (C12) was 6.3147 + 1.7147 mcg/mL for the group with mild
and serious GAE while for the group without mild and serious GAE the C trough (C12)
was 2.4787 + 0.3663 mcg/mL. These results indicated that there were high correlation
between high plasma levels at C trough and the incidence of GAE.



70

C peak was either occurred at time 0.25, 0.5 or 1 hours after the dose had been
given and was denoted as C0.25, C0.5 or Cl respectively. Only CO0.5 showed
statistically significant difference (P< 0.05) between the groups with and without
incidence of serious GAE while C0.25 and C1 showed no different (P > 0.05) based on
actual collected data (4.2 a), whereas based on actual collected plus predicted data (4.2 b)
only C0.25 and C1 showed statistically significant difference (P < 0.05) between the
groups with and without incidence of serious GAE while C0.5 showed no different (P >
0.05). Neither C0.25, C0.5 or C1 shov&e@f:}f&tically significant difference between the
groups with and without incidence of G )_aflﬁ) both mild and serious GAE were
combined (P > 0.05). These results indicated that even though C peak could provide
some useful information-ab6ut seriots G E, it was not'a very good parameter to use for

mild GAE prediction

‘_that ak times among patients were varied.

Blood samples
after the dose had been

leéefy yarious other times, i.e., 2, 3, 4 and 6 hours
¢h vaemyéﬂnoted as C2, C3, C4 and C6 respectively.
btained at theisb times showed no statistically significant
difference (P > 0.05) between the gmups wi'tlﬂhnd w1thout incidence of GAE either when
or*'w'hen consgﬁ& together both mild and serious GAE.
Mean of MPA plasma concentraﬁo’n.betweénrdle-GAE gro?s and the none GAE groups

The plasma concentrations

considered only serious G

were presented in ﬁgur% 9,11, 13 and 15 = 2
Az )

MPA AUC was-%nostly calculated from several pl’asma levels using trapezoidal
rule. Mean of MPA AUC betyveeg the GAE groups and the.none GAE groups were
showed in ﬁgur'e 10,12,.14 dnd 16. Even though MPA AUC was higher in the group of
patients who expenenced GAE than the group whao dld not but these differences in MPA
AUC showed no statlstwally s;gmﬁqant dlﬁ'erence (P > 0. 05) between the two groups

when based on actual collected data. However, when based on actual collected plus
predicted data (4.2 b), MPA AUC were statistically significantly different (P < 0.05)
between the groups with and without GAE (either considered only serious GAE or
considered both mild and serious GAE). The mean + SE of MPA AUC was 113.2625 +
7.3646 mcg*hr/mL in the group who experienced serious GAE while the mean + SE was
equal to 72.4706 + 3.4269 mcg*hr/mL in the group without incidence of serious GAE.
When both mild and serious GAE were considered, the mean + SE was 98.3523 + 9.8147
mcg*hr/mL in the GAE group and was 71.5408 + 3.4755 mcg*hr/mL in the no GAE
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group. Although MPA AUC showed statistically significant difference between the
group with GAE and the group without GAE when based on actual collected plus
predicted data, MPA AUC required several blood samples to achieve, which was not
convenient and also quite expensive. C trough required only one blood sample therefore
it was more appropriate to used either CO or C12 for GAE prediction. However, in
routine clinical practice, CO is more convenient to sampling than C12. Therefore, CO
was considered as the best parameter for 7A.E prediction.

In general, MMF ’ to the maximum dose which the
patients could tolerate o i Xt e : [F'dose (MMF dose 2000 mg) for the

prevention of renal reje As‘teach. Clearly, -s alhty for the incidence of GAE
was increasing with increasingd ¢ 0 e S x dy, high variations were found
among inter-individual A _plasma e cls ¢ ~ \ e same dose. Thereby MPA
monitoring is necessagy fon'dosage ac J ; ' ave adequate immunosuppression
and / or serious toxici CC -\\A d the application of C trough
(CO0) for routine clinical m, \

ﬂ‘lJEJ’J?]EJ‘VﬁWEJ’]ﬂ‘i
QW’WMﬂ‘iﬁu UANINYIAY
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Figure 14tMean of MPA AUC between the serious
GAEgroups and the none serious GAE groups (based on
actual collected plus predicted data)
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3. Optimum sampling time points for prediction of 12-hours
MPA AUC

Early clinical studies suggested that MPA AUC could be used to predict efficacy
for the prevention of renal rejection. In a therapeutic monitoring program, the full MPA
AUC had been impractical and expensive. So a few optimum sampling time points were
the alternative way for routine monitoring MMF. There were significant relationship
between MPA AUC and GAE even tho'ugﬁ A AUC could not explain GAE as good
as C trough alone. However, if we could ﬁr&(}mu{n optimum sampling time points
which could be used for prediction of both MPA.cﬁsacy and toxicity, that would be
clinically beneficial. Th!Ef—f, ' optimum sampling time points that could
most accurately predic/ . AUC were determined. Only 23 complete

were used for MPA AUC evaluation (table BI in

i

plasma concentrations

appendix B).

& | 4
i e’pomts’il-STP) was used to predict MPA AUC based
IPA” plasma;jlewiel measured at half-hours after MMF
cog:efated 467; absolute prediction error (APE) =
27.171 + 5.684 %) when the predimn waE?szl on trapezoidal calculations, the MPA

'\ ——

plasma level at 1 hous after MMf“ admnustratlon (C1) waibest correlated (R? = 0.555,
APE = 39.365 + ISK@WHﬁB—FHmemgIIuded only CO showed R?
equaled to 0.425 and ABE equaled to 27.864 + 6.964 % uslng regression equations while
based on trapezoidal equanons the R? was equaled to 0. 425 and APE was equaled to
46.975 + 4.172 % The &daﬂﬁd wene demonstrated in table 413 a (1 1),43a(1.2),43b
(I)and 4.3 b (2)

When only 1-s
on regression equations,

administration (C0.5) was b

For 2;8TP, fhé thodel mcfudmg 0! 25 and G4 s}?owed hlghbst correlation (R? =
0.762 andiAPE = 15. 209 + 2.591 %) when was predlcted by regressmn equatlons while
C0.25 and C3 presented highest correlation (R?>= 0.716 and APE = 42.976 + 3.325 %)
when was predicted by trapezoidal equations. The best correlated 2-STP model between
MPA AUC and plasma level MPA which included C trough (C0) were composed of CO
and C0.5 with R? equal to 0.713 and APE equaled to 17.732 + 3.554 % based on
regression equation while using trapezoidal equations the R* was equaled to 0.546 and
APE was equaled to 165.129 + 17.762 % were composed of C0 and C1. The other 2-STP
models were presented in table 4.3 a (2.1),4.3a(2.2), 4.3 b (1) and 4.3 b (2).
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Three MPA plasma levels models could better explain MPA AUC. These results
were similar to previous reported studies. The 3-STP models could predict more than 80
% of the MPA AUC. The best correlated model which included CO for 3-STP was
composed of CO, C0.5 and C1 based on regression equations (R2 = 0.866 and APE =
12.060 + 2.189 %), which this models including CO, while based on trapezoidal
equations, C0.5, C1 and C3 showed highest correlation (R*= 0.802 and APE = 12.110 +
2.095 %). The other 3-STP models were shown in table 4.3 a (3.1), 4.3 a(3.2), 4.3 b (1)

and 4.3 b (2). | / /

The 4-STP models cd!!ldbptedlct m : % of the MPA AUC. The best
correlated 4-STP model W of CO0.5, Cl@ C12 (R?=0.959 and APE =
7.652 + 1.321%) based eqytions%n trapezoidal equations were
considered, C0.5, C1, C3 howed highest correlation with MPA AUC (R?
= 0.918 and APE = 15.92 ?"/ ; _m bcst correlated model which included C
2L 0.940 and APE = 9.308 + 1.495 %)

dal equations the based model
=11.664 +2.103 % ). All other

?plasma level which could

sther previous studies, MPA

AUC could explain ef‘_fj:acy for

regression equations was lower than usinggtrapezoidal equations. Therefore the best

optimium sam;ﬂgwﬁo’@s W%M1wﬂ’t} ﬁi%y and toxicity of MMF

were 4-STP at G0, C0.5, C1, and C2 model (R* = 0 940 and APE 9308 + 1.495 %).

VUL 1B
correlate model for - odel; d APE = 7.652

+ 1.321 %). This CO, C0.5, Cl, and C2 model was convenient for routine clinical

acute re@l rejection. APE when using

practice since the blood samples could be taken within the short period of time (within 2
hours after MMF has been given). If less samples are requested for economical reason,
the 3-STP, C0, C0.5 and C1 model with R = 0.866 and APE = 12.060 + 2.189 % may
satisfy.



Table 4.3a(1.1) Regression equations for prediction of MPA AUC from

single MPA plasma level

Selected  |Regression Equations :

time points |Predicted 12 hr-AUC =
(hr after

MMF dosing)

Absolute
prediction error (%) R-

(APE) square

Mean + SE
peialift £6.964 1 ¢ 475
e aq 5+ 5.385 0.456
| —5-684 0.467
\ \s\ 5.252 0.460
AR 7563 | 047
P8R+ 7.043 | 184
,\ +5.612 0271
3.385+7.813 0.143
.057+5.514 0353

AUEINENITNYINS
RININTUUNININY




Table 4.3 a(1.2)

Trapezoidal equations for prediction of MPA AUC from

single MPA plasma level
Absolute
Selected Trapezoidal Equations : prediction
time points Predicted 12 hr-AUC = error (%) R-
(hr after (APE) square

MMEF dosing) Mean + SE
01 co* 4121 425
0.25 ZL12034 1 0493
0.5 63.687431.517] ¢ 515
1 9. x\ 15.695 0.555
2 WIITT N 0324
3 +3.180 | 0424
4 8225971 o513
6 ; 4 .370 +1.598 0456
1211 £7s ; 55.236 + 5.264 0353

Abbreviations ; !

ﬁusquﬂiwa1ﬂﬁ
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Table 4.3 a (2.1) Regression equations for prediction of MPA AUC from two MP A plasma levels

Selected Absolute
time points Regression Equations : prediction error (%) R-

(hr after Predicted 12 hr-AUC = (APE) square

MMF dosing) Mta SR
0,0.5 30.971 +0. 5 17.132 £3.554 0.713
0,1 18.815 + 1.074 “Ci=+¢ 19.757 £ 3.162 0.712
025,1  [30.090+0 19.381 +3.854 0.680
0252 |2.547+ ,, 16916 £3.616 0.718
0253 |21.812+1 £8109 % \ 7.0 +2.799 0.739
0254  |24.18 o209 £2.591 0.762
0256  [36.678+4. 25 46300 N840 24370 0.610
05,1  |27.852+0. 5% ﬂ ol Male xS 0.689
0.5,2 19.955 + 0.81 16.380+ 3.704 0.719
05,3  [23.654+0.753* C’(‘)"SHiOGG’ 17.896 +3.541 0.686
05,4 26593+ 0692% 5 Faak e “ 224 13.209 0.694
05,12 |35.977 po0 +3.481 0.671
1,3 1.209 *3; +4789%C3 L‘f 82243916 0.557
1,4 22,063+ 1. 125“C1+6210‘C4 3.050 £2.984 0.579
1,6 W EJ F}ﬁ% 3477 0.647
‘ M‘EIJ gwﬂ y.l q 12672 0.710
Q 1+.6.325 * C12.+ 7.096 * e | 22054+ N2 0.514

AGNaE il PREE




Table 4.3 a(2.2) Trapezoidal equations for prediction of MPA AUC from

two MPA plasma levels

W@a&l

Absolute

Selected Trapezoida! Equations : prediction
time points Predicted 12 hr-AUC = error (%) R-
(hr after (APE) square

MMF dosing)| Mean 3 SE

W\ '//é5

*_ ‘. e 173.958 + 33.578
0,0.5! S 0.516
011 tesiz9x1ra62 |
025, 1 142.146 + 17.480 0.508
0.25,2 23.830 +3.420 0516
025,3 42976 +3.325 0.716
0.25, 4 42225 +4.763 0.666
0.25,6 a0 0559
05,1 147.635 +16.611 0.545
05,2 [0.5%C0.5%0.5+0.5%(C0. s;tmm RSP 0.685
05,3 [05°C0.5%5 0. 5%(CO. ;Eij?(s;é syo.s*cs-(nz-ﬁ p RIS 0612
0.5, 4 40.460 + 8.145 0.570
0.5,1211  [0.5%C12+C015)*0.5+ 0.5%(C0.5+C12) sl T
13 |os+cit1+o. 5‘(C1+C3)*(3 1)+0. 5‘03*(12-3) SR Leens 0557
1,4 zw EJ f1 h i3013.157 0556
ﬁu‘ﬂ(ca 1)*[%32 -6) RAL AN 0.520
© i cf]j o 161.126%.47.121 -
Wmﬁﬂiﬁ iviell

Abbreviations ;

! :Cl2 =C0
" :C0 =CI2

Others:C0 =CI2 = 0




three MPA plasma levels

Table 4.3 a(3.1) Regression equations for prediction of MPA AUC from

Absolute
Selccted prediction
time points Regression Equations: error (%) R-
(hr after Predicted 12-hr MPA AUC= (APE) square
MMF dosing) Mean + SE

0,0.25,1 15.739 +2.929 0.778
0,0.5,1 12.060 +2.189 0.866
0,0.5,2 18.791 +2.643 0.858
0,0.5,3 13.839 +2.661 0.805
0,0.5,4 12.735 +2.054 0.836
0,1,6 15.866 +2.067 0.806
0.25,0.5,2 14.396 +2.807 0.792
0.5,1,2 17.332 +2.291 0.820
0.5,1,3 15.930+2.274 0.830
0.5,1,4 12.444 +1.797 0.819
0.5,1,6 20.232 +2.655 0.800
0.5,1,12 11.224 +1.738 0.863

AUEINENINYINS
AMIANTULNIINYAY
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Table 4.3 a(3.2) Trapezoidal equations for prediction of MPA AUC from

85

three MPA plasma levels
Absolute

Selected Trapezoidal Equations : prediction

time points Predicted 12 hr-AUC = error (%) R-
(hr after (APE) square

MMF dosing)| M
002511 167261217063 |
005,11 fosecorco. IPIBLIGH L 62
00521 Josvcorce 186002322 1) 746
00531 BRS04
00541 CEELSIR
0,1,6!  foss(cCo+Cly*t s il BT
025,052 e sl K
05.1.2 ussirates |
05.1.3 1211052095 |
05.1.4 ERLESRUTN I
0.5.16 9303x7083 |
051,121 169472215409 |

Abbreviations

ﬂuﬂﬁwﬂwswaﬁﬂi

OIhers co =c12 = 0 ¢

awwaﬁﬂﬁmummmaa



Table 4.3a (4.1) Regression equations for prediction of MPA AUC from

four MPA plasma levels
Absolute
Selected Regression Equations: prediction R-
time points Predicted 12-hr MPA AUC= error (%) square
(hr after (APE)
MMF dosing) Mean + SE
0,0.5,1,2 S 0.940
0,05,1,3 148521525 0925
0,05,1,4 s g 1La) 0937
0,05, 1.6 “iisi2 +1.766 —_—
0.25,0.5,1,2 RO 0.869
0.25,0.5,1,3 3450 1.940 0.891
025,1,3,6 5205 %1.6t0 0932
025,1,4,6 e 0925
0.25,1,6, 12 RAGLLEN 0926
05,1,2,6 0.573 * C0.5+ 1.849 __@ “C1 4 L1132 1.786 0.862
051,212 fosss* Cos+ 1938420705 f}:’x; 4 9263 1620 0941
05,1,3,12  |osegveo 10+ C3 +0.796 * C1 Ggpe +1.674 0936
0.5,1,4,12 : P16+ 2.160 0944
0.5,1,6,12 @7-652 At 0959

Y

9w

RINTUUNIINYAY
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Table 4.3 a (4.2)Trapezoidal equations for prediction of MPA AUC from four MPA plasma levels

87

Selected Trapezoidal Equations : Absolute R-
time points Predicted 12 hr-AUC = prediction |square
(hr after error (%)
MMF dosing) (APE)
\\ Mean + SE
— ’/ 42.195 +5.380
0,05,1,2! 0.777
20.068 +2.630
0,05,1,3! 0.902
30.366 + 3.762
0,05,1,4! 0.860
0,05,1,6! i 0.791
48.724 +7.007
0.25,05,1,2 0.726
11.513 +2.015
025,05,1,3 0.824
- .p o
025,1,3,6  0.5°C0.25%.25+0.5%(C0. s+cf;&t-‘d;iﬁoo 5t 1428 L2087) ) 026
0.25,1,4,6 53.787 +2.697 0752
it
0.25,1,6,121 .25+0.S‘(CO.25+C1)‘(l-0.25)+0.5‘(CI+C6)‘(6-IM.S“‘CIZ)‘(IZ-& PRI 0.754
05,1,2,6 0.5*C0.5%0.5+0. 5‘(J 54#C1)*(1-0.5)+0. S‘(Cl+CZ)‘M0 5%(C2+C6)*(6-2)+0.5*C6*(12-6) ShRL 0.834
osmn sﬂ Shihod b Ebed Al fabida [0 o
l6.480 +2337
05,1,3, 121 0. 5‘( +C0.5)*0.5+0.5%(C0. 5+CI)‘(1-$'5)+0 5'(Cl+C3)‘(3-lHSI‘(C3+Cl2)‘(12-3) .y 0.920
o G P RAFERIAIRADHHE 6217 o
61.410+6.173
05,1,6, Iﬂ .5*(C12+C0.5)*0.5+0.5%(C0.5+C1)*(1-0.5)+0.5*(C1+C6)*(6-1)+0.5%(C6+C12)*(12-6) 0.808
Abbreviations ; ! :CI12 =C0
n" :C0 =cCI2

Others :CO0 =CI2 = 0



Table 4.3 b (1) Regression equations for prediction of MPA AUC using various MPA plasma
which including CO0 in models

Selected Regression Equations : Absolute
time points Predicted 12 hr-AUC = prediction error (%) R-
(hr after (APE) square
MMF dosing‘ Mean + SE

. 127.864 + 6.964 -

0,05 2+ 3554 0713

o ~ 19.757 1 3.162 g

0,0.25,1 W39 £2.929 0.778

0051  |15.610+0.452¢ 9 PRI 0.866

0052  o6ss*cos+2s1s s Whizaen 0858

g -

0,0.5,3 17668 +0.642* CO.5 + 4393@55}305({ ' 1A E3.601 0.805

0054 |17.450+ ook Cos+63mmcas sasonco 5 !5 il 0836

0,1,6 1165 * C1'%.5145 * C6 + 5.772 * CO 5866+ 2.067 0.806

7 | j

0,0.5,1,2  [0.558C0.5 + 1896 %62 +0.636 * C1 +5.041 %0 9.308+1.495 0.940

o [BHESREETY ARG |

0,0.5,1,4 COS+4929‘C4+0687‘?+5006‘C0 TERoRELa00 0.937

Y “’Iﬂ\?’ﬂ'ﬁm NPT Y -

9




Table 4.3 b (2) Trapezoidal equations for prediction of MPA AUC using various MPA plasma le

which including CO0 in models

Selected
time points
(hr after

MMF dosing)

Trapezoidal Equations :

Predicted 12 hr-MPA AUC =

0,05! IZ
0,1! 2

0,0.25,1!
0,0.5,1!
0,052!

0,053!

0,1,6!

0,054! I ;

0,05,1,2!
0,05,1,3!

0,05,1,4!

0.5%(C0+C0.5)*0.5+0.5%(CO0. smfﬁm&:

Zjiiﬁiilmiﬂﬂ WSWETH)

0. 5‘(C0+C0 5)*0.5+0.5%(C0.5+C1)*(1-0. 5)0 S*(C1+C4)*(4- -1)+0.5%Cd4+C0)*(12-4)

] %a&ﬂwwwwmﬁﬂ”

5*(C0+C0.5)

S¥(CO+Cl)*1 +

S

+HC0Y*(12-

Absolute
prediction R-
error (%) | square
Mean + SE
46.975 +4.172
2417 0.425
173.958 + 33.
8 +33.578 0516
165.129 + 17.
1298177620
167.261 + 17.063
0.585
173.308 + 16.041
0.627
48.600 + 5222
0.786
26.225 + 5.460
0.724
42224 +8.117
0.661
56.164 + 8.075
0.665
42,195 +5.380
0.777
‘ﬁzo.oss +£2.630
0.902
+3.762
0.860
0.791

Abbreviations ;

!

:CI2 =C0
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4. The optimum MMF dose for individual Thai renal

transplanted patients

Table4.4 a Individual MPA AUC of the patients and their
optimum dose

Patient 12 hour MPA AUC (mcg*hr /mL)| Optimum
Name MMF 1000 (N=13) [MMF 1500 (N=20 r\/wzooo (N=12) | MMTF dose
(mg/day) I o ) (mg/day)
1. PROJ * 23.4947 e 47.2958* 569977 1500
e = =
2. TP XXX 69,5611 934048 1000
3. AN XXX 74,5054 86.313 1000
4.SW 49.7 ;79.0461 - XXX 1000
5. PIRAT XXX -~ 104.1716 1000
6. SPN XXX [ j}ﬁ%l 616633 1500
7.JVD 82.723 4 B39%62 122.1017 1000
8. NVR ** 4 1049505** \ |4 | xxx 1000
9. AR XXX f [ 84.5851 ;_.* 96.2267 1000
10. VN ** A5.1587 ¢ 4102.8979** 1500
11.JR * 71. 3272 79.0461* ), 1390493 1000
12. VB ** 62.4519 L 754664 |, xxxhe 1000
13.JP * 65.5461 “99.6862 | 126.6462* 1000
14. PCN 53.9078 2784307 /W fS 83,7355 1000
15. BM 50,5501 87.1344 93.1208 1000
16. CHAN 6525954145413 —tain— :‘ﬁ 1000
17. NP 505419, 70.5923 xx | 1000
18. DK 35.5306 59.6287 XXX | 1500
19.PCR ** XXX 88.6376 XXX ** 1000
20. ANS 45.7661 © = XXX XXX 1000
21.PP 72.8737 V1 = 'Y ¥ 1000
22. SK XXX 75.7574 XXX 1000
23.NRL XXX 36.3629 XXX 1500
Mean 17156318 74,8421 96.3607 1109
SD 16.1644 20.2351 25.0297 211
SE 4.4832 4.5247 7.2254 44
Min 23.4947 36.3629 56.9977 1000
Max 82.7237 114.9413 139.0493 1500
Abbreviations ; ** = serious GAE ; * = mild GAE

. xxx = missing data

Based on Western studies, the reference range of MPA AUC for prevention of

renal acute rejection was mentioned to be 30 to 60 mcg*hr/mL, the optimum MMF dose
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for Thai renal transplanted patients which participated in our study were calculated and
demonstrated in table 4.4 a. The most common optimum MMF dose was 1000 mg / day
and for some patients the optimum dose was 1500 mg / day. When the patients received
MMF 2000 mg / day, their MPA AUC were all higher than the reference range,

therefore, none of our patients required to receive a dose as high as 2000 mg/day.

The MPA AUC found in Thai patients in our study were much higher than those

’#/i)se. The comparisons were presented in
Z.
"' S ———

reported in Western studies for the

table 4.4 b.
i\\ \ A AUC

Table 4.4 b i previous
// 20N
HW\ ,

Study

1. Western studies

2. Previous Thai study | o0 1

T ﬂuﬂ’iﬂﬁm wmm

2009 96 36+7.23
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