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Therapeutic drug monitoring of Mycophenolate mofetil(MMF) has been suggested in some clinical trials, but has not
been widely adopted in Korea. The purpose of this study was to analyze the withdrawal rates of MMF and determine
the characteristics of the patients who experienced adverse reactions with MMF therapy and to suggest the criteria for
selecting patients who need monitoring of MMF levels. We retrospectively collected data of patients who started MMF
between July 2007 and June 2008. A total of 154 adult patients were included in our study. Among them, ninety seven
patients discontinued MMF with 59 cases being due to adverse drug reactions. Thirty one patients required dosage
reduction of MMF with twenty three cases being due to adverse reactions. Twenty six patients continued the MMF
without or with mild adverse reactions. Of the 82 adverse reaction cases, hematologic adverse reactions accounted for
38 cases (46%) and gastrointestinal (GI) adverse reactions accounted for 28 cases (34%). Older age and lower serum
albumin levels were significantly different characteristics between the patients who withdraw MMF due to hematologi-
cal adverse reactions and those who were able to continue therapy. The group who experienced GI adverse reactions
had higher MMF dosages based on body weight and lower serum albumin levels. In conclusion, the factors affecting
the adverse reactions of MMF were age, serum albumin level and higher dosage, therefore therapeutic drug monitoring
of MMF should be considered in these patients.
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Table 1. Demographic characteristics of patients
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Fig. 1. Reasons of MMF withdrawal and dosage reduction in overall patients groups (A) and by indications (B).
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Fig. 2. Adverse drug reactions of MMF.
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Table 2. Association between patients’ variables and MMF related adverse reaction

=
4

el m A=

A (n=26) B (n=59) C (n=23) D (n=38) E (n=28)
Gender(M:F) 15:11 25:34 13:10 17:21 14:14
Age (yrs) 37 (18-61) 51 (18-68)* 44 (19-68) 52 (20-68)* 48 (19-59)
Indication KTPL 18 30 14 16 20
LTPL 4 11 5 12 2
SLE 1 7 3 5 3
Others 3 11 1 5 3
Dosage Initial 1000 1000 1000 1000 1000
(mg/d) (250-1500) (500-2000) (500-1500) (500-2000) (500-2000)
Median 10104240 11314372 9784237 9874296 11794390
gla“g?SD Final 1000 1000 1500 1000% 1250
can= (1000-2000) (250-3000) (1000-2000) (250-2000) (500-2000)
12604328 1085+577 13374325 967+436* 1259:+469
Dosage Initial 17.1(6.3-22.6) 18.6(6.2-43.2) 16.6(7.2-37.6) 17.6(6.2-37.6) 21.5(7.4-38.3)*
(mg/kg/d) 16.743.9 20.748.0 18.0+7.3 18.0+7.0 21.747.4%
ngﬁls%a“ge) Final 20.1 21.0 263 165 246
- (14.1-49.5) (3.2-61.3) (14.3-42.4) (3.2:37.6) (8.2-36.6)
21.5+7.16 21.547.2 24.8+7.8 17.849.0 24.147.6
Dosage Initial 602 661 599 619 752°
(mg/m’/d) (181-811) (251-1290) 273-1171) (251-1290) (279-1128)
Median (range) 615.6+121.2 731.74236.9 630.9+214.7 639.14223.5 755.9+222.1
Mean+SD Final 725 692 815 612 847
(534-1439) (169-2111) (543-1399) (169-1290) (309-1316)
763.0+206.0 730.14357.8 855.4+259.5 621.4+279.7 844.24267.3
WBC Initial 6.0(3.7-16.2) 7.6(1.7-26.8)* 6.6(3.5-18.8) 6.5(1.7-26.8) 8.5(3.8-7.4)*
(<107/ul) Final 6.3(4.4-13.0) 5.2(1.4-13.9) 442733y 3.1(1.4-4.8)"" 6.5(3.3-13.9)
ANC(u)' nitial 3216 5400° 4931" 5400° 5600
(840-13292) (1574-22512) (1888-17281) (1574-22512) (1957-16165)
Final 3451 3043 2331 1753" 4780
(1892-9738) (586-11139) (937-11066) (586-3760) (1593-10464)
BUN(mg/dL)"  Initial 30(10-80) 31(8-88) 49 (9-132) 35(8-132) 29(8-88)
Final 17(7-35) 21(7-105) 17 (9-34) 17 (9-105) 21(7-59)
Scr(mg/dL)’  TInitial 5.3(0.8-20.2) 1.5(0.7-15.5)" 5.0(0.6-10.4) 1.5(0.6-11.8)* 2.0(0.7-15.5)
Final 1.2(0.7-2.3) 1.2(0.7-13.2) 1.2(0.5-2.0) 1.2(0.7-9.8) 1.3(0.5-13.2)
TB(mg/dL)’  Initial 0.5(0.2-1.7) 0.7(0.3-33.7)" 0.6(0.2-7.3) 0.7(0.3-33.7) 0.7(0.3-2.9)
Initial 0.7(0.2-2.4) 0.6(0.3-15.9) 0.7(0.4-4.3) 0.7(0.3-15.9) 0.6(0.4-4.3)
Alb(g/dL) * Initial 4.1(2.9-4.7) 3.6(2.4-4.6)" 3.6(2.0-5.1)* 3.5(2.4-4.6)* 3.7(2.0-5.1)
Final 4.5(3.7-4.8) 3.9(2.5-4.8)* 42(3-4.6)* 4.0(2.6-4.8)* 43(3.0-4.5)

"Data are expressed as median (range).
*: p<0.05, **: excludes WBC data in patients with anemia or thrombocytopenia
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Al FE BT fFoE Eekek(Table 2). 1 ¢ AP o=
frelaHl Abel & vhebd QlAkZ = FoF AJRF A|F ] ANC,
Scr, H-21-8- A AlAe] Fof8-2F(mg/day), WBC, ANC 5|
W T MMF st F2k8- S o S8l 8915 &l
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1.07)¢] fr2) 8t W= gl =] ¢l vH(Table 3).

ol deE o|xl=
ARA/A F248- HA 32 IFE 1w F Hx 1gel
Hls|M 27| SFFHFT &3, AxHGT L)) 2l
Eorom, Fag A Ao g ARl TR 2l
wHorth(Table 2). MMFS] $174-3A] F-2H8- Aol wlx]&= 8
Qle] sk EA M E 27] AF F LFHOR, 1.17), A&
WA L2HOR, 1.01), T A1z A" 2] WBC (OR, 1.24),
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= AR lE. b FA M e AlzF Al
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WAL G Fol aFM FAH R Feofsl w7
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& o Adsieh =91 A &7 TelME FLsHA el
oH(Fig. 3).
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AR} F steroidS WL S A= w6709

Table 3. Multivariate analysis of risk factors for the occurrence of MMF adverse events

Overall AE (n=108)

Hematological AE (n=64)

Gastrointestinal AE (n=54)

Variables
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value
Age 1.07 0.02
(1.01-1.13)
Final Alb level 0.04 <0.01 0.14 0.04 0.01 <0.01
(0.01-0.27) (0.20-0.83) (0.00-0.02)
Initial Dosage 1.31 0.03
(mg/kg/d) (1.03-1.62)

AE: Adverse Events, OR: Odd Ratios, CI: confidence interval
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Fig. 3. Subgroup analysis: Effect of dosage on adverse drug
reaction of MMF.
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& 4 9+

Tacrolimus & 7o ZkA}e] 7~ cyclosporine -8
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= MPA®| oFgst4 gletn|Eef] oJgfg w|Zlvh= X} )
A B A Fo A= k2] A7) tacrolimuse} steroid
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ATl WHE kg F AT 2R dde
FE F U AR AT HeAe] Fo4E 1T
Ut ookt F7e] AT EeA|7) FeEa 9len, o
wH ez F X8Ad s 3Rke] kgl vk
HlsA] ofol] gk gelE & 4 gl Adefe]ojA] ]| o33k
off st BME AlEkA] X3t o] & ATolAle] sHAA

4 o2
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Z 2§07 B3l ot AAl 71557 o7y ejabt gt
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= MMFe} #AE F24-8- 8A 0] 93] IAE Al bl
A= gHAZE aldet. &% ot AEst MMF F248- W
FFE A e 83lS 3] $lsi s MPAS] i ALe] Fhed
slod F-2}-g ol o38kS wA 4 9l UDP-glucuronosyl
transferase (UDPGT) &.4~9] %4 polymorphism, 2F5 &4
ATF7F EAl o] FolH ok & Ao AbgEH

2 ATE E8A AA 94 AE 37X 8] MMF AH-
L2 Qlgh F2Hg WA E 9 o|2 <lgk FoF Ak 9 FH
o MAES T 4 qlolom, FAshy Fapgo] Ao
= 3R] A A Wl FE) od s ), 1Akt
Al FARE Aol = Fol AlEF AR S5, HA Al v
Z7b S Fe AE AT £ ook wetA 3] A
ol A, AFelvt 84 & Frot @ 3l A
5 A el H% frolslof s, Il MPA 5
TE BUEH e EHUE AT olF A HF e B
YEHH S -z a=dd 4 9l AoE Alssn.
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