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2.1

(lupus nephritis)
(Systemic lupus erythematosus, SLE)

(end
stage renal disease, ESRD) 60
25-50
[5] steroid
cyclophosphamide
1
2.1.1
(autoantibody)
nuclear components autoantigen nucléosomes
chromatin double-stranded DNA
histone (21 autoantigen

ribonucleoproteins Ro/SS-A La/SS-B, phospholipids [6]
immunoglobulins complement breakdown products

autoantibody
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Nucleosome core (f) tha}:hase Chl'OfTDSOfTE

(700 nm diameter)

(e) Chromatin fiber
(200 nm diameter)

H1 Histons
(d) Solenold
(30 nm diameter)

21 nucleosome
1 apoptosis apoptotic body
Apoptosis (programmed cell dead)
nucleus apoptosis
chromatin nucleosome
nucleosome lupus antigen ribonucleoproteins
(blehs) apoptosis
autoantigen SLE
apoptotic cells macrophage
phagocyte autoimmunity SLE
apoptotic cells apoptotic material process
autoantigen-restricted T-helper cells  dendritic cell
(22 apoptotic material
macrophage immune system

dendritic cell immune system [7]
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2.2 apoptotic cells macrophage
dendritic cell Immune system [7]
2. nucleosome/antinucleosome complexes [3]
antinucleosome antibody
lupus nephritis titer  antibody
nucleosome/antinucleosome complexes
immune complexs mesangial area proteinuria
nucleosomal antigens glomerular basement
membrane lupus nephritis [9] histone
nucleosome/antinucleosome complexes (cationic)

heparin sulfate molecule glomerular basement membrane
complement  complement-independent mechanism
glomerull

2.1.2
(pathologic classification and natural history)
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Class

Class

Class |l

Class IV

Class V

Class VI

21

World Health Organization (WHO classification)

2 1995 [10]
21)

Normal glomeruli

(a) Nil (by all techniques)

(b) Normal by LM, but deposits by EM or IF

Pure mesangial alterations (mesangiopathy)

(@) Mesangial widening and/or mild hypercellularity (+)
(b) Moderate hypercellularity (++)

Focal segmental glomerulonephritis (associated with mild
or moderate mesangial alteration)

(a) Active necrotizing lesions

(b) Active and sclerosing lesions

(c) Sclerosing lesions

Diffuse glomerulonephritis (severe mesangial, endocapil-
lary, mesangiocapillary proliferation and/or extensive
subendotheiial deposits)

(@) Without segmental lesions

(b) W ith active necrotizing lesions

(c) With active and sclerosing lesions

(d) With sclerosing lesions

Diffuse membranous glomerulonephritis

(@) Pure membranous glomerulonephritis

(b) Associated with lesions of category Il (a or b)
Advanced sclerosing glomerulonephritis

World Health Organization (WHO) morphological classification

of lupus nephritis (modified 1995)
: EM= Electron microscopy; IF= immunofluorescence; LM= light microscopy

2003

22 [1]

International Society of Nephrology / Renal Pathology Society
(classification)
(active disease or chronic disease)
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lupus nephritis  International Society of Nephrology /

Renal Pathology Society [11]

Class |

Class |l

Class Il
Class IIl (A)
Class Ill (AIC)
Class Ill (C)

Class IV
Class IV-S (A)
Class IV-G (A)

Class IV-S (AIC)

Class IV-S (C)
Class IV-G (C)

Minimal mesangial lupus nephritis
Normal glomeruli by light microscopy, but mesangial immune deposits by
immunogluorescence

Mesangial proliferative lupus nephritis
Purely mesangial hypercellularity of any degree or mesangial matrix expansion by
light microscopy, with mesangial immune deposits
May be a few isolated subepithelial or subendothelial deposits visible by
immunofluorescence or electron microscopy, but not by light microscopy

Focal lupus nephritis3
Active or inactive focal, segmental or global endo- or extracapillary
glomerulonephritis  involving ~ <50% of all glomeruli, typically with focal
subendothelial immune deposits, with or without mesangial alterations

Active lesions: focal proliferative lupus nephritis

Active and chronic lesions: focal proliferative and sclerosing lupus nephritis

Chronic inactive lesions with glomerular scars: focal sclerosing lupus nephritis

Diffuse lupus nephritis*1
Active or inactive diffuse, segmental or global endo- or extracapillary
glomerulonephritis involving > 50% of all glomeruli, typically with diffuse
subendothelial immune deposits, with or without mesangial alterations. This class is
divided into diffuse segmental (IV-S) lupus nephritis when > 50% of the involved
glomeruli have segmental lesions, and diffuse global (IV-G) lupus nephritis when >
50% of the involved glomeruli have global lesions. Segmental is defined as a
glomerular lesion that involves less than half of the glomerular tuft. This class
includes cases with diffuse wire loop deposits but with little or no glomerular
proliferation

Active lesions: diffuse segmental proliferative lupus nephritis

Active lesions: diffuse global proliferative lupus nephritis

Active and chronic lesions: diffuse segmental proliferative and sclerosing lupus

nephritis

Active and chronic lesions: diffuse global proliferative and sclerosing lupus nephritis

Chronic inactive lesions with scars: diffuse segmental sclerosing lupus nephritis

Chronic inactive lesions with scars: diffuse global sclerosing lupus nephritis
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22 () lupus nephritis ~ International Society of Nephrology /
Renal Pathology Society [11]

Class V Membranous lupus nephritis
Global or segmental subepithelial immune deposits or their morphologic sequelar
by light microscopy and by immunoglurescence or electron microscopy, with or
without mesangial alterations
Class V lupus nephritis may occur in combination with class Il or IV in which case
both will be diagnosed
Class V lupus nephritis show advanced sclerosis
Class VI Advanced sclerosis lupus nephritis
> 90% of glomeruli globally sclerosed without residual activityf
alndicate the proportion of glomeruli with active and with sclerotic lesions.
bindicate the proportion of glomeruli with fibrinoid necrosis and/or cellular crescents.

Indicate and grade (mild, moderate, severe) tubular atrophy, interstitial inflammation and fibrosis, severity of
arteriosclerosis or other vascular lesions.

( 2.3) (WHO class |, Il
transformation
class |, Il Class il IV WHO class
ll, IV (edema)
(hypertension) (renal failure)

WHO class IV

WHO class V proteinuria
( nephrotic range proteinuria) class IV
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2.3
Clinical presentation percent
Proteinuria 100%
Nephrotic syndrome 45-65%
Microscopic hematuria 80%
Gross hematuria 1-2%
Granular casts 30%
Red cell casts 10%
Reduced renal function 40-80%
) Rapidly declining renal function 30%
Acute renal failure 1-2%
Hypertension 15-50%
Hyperkalemia 15%
Tubular abnormalities 60-80%
2.14 4 (lupus nephritis class 1V)
(renal
remission) (renal flares)
cyclophosphamide corticosteroids 1
national institute of health (NIH) cyclophosphamide
(051 1 )
6 3 1
corticosteroids
[12] meta-analysis
cyclophosphamide steroids serum creatinine

(doubling of serum creatinine level) (RR 059, CI 0.40-0.88) [13]
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cyclophosphamide
corticosteroids 4
cyclophosphamide NIH (NIH regimen) 2.4

cyclophosphamide

serum creatinine

515 %
2 ]

1, cyclophosphamide

¥ 5
[14,15 ]

mycophenolate, rituximab, LJP-394
abatacept
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cyclophosphamide (NIH regimen) [16]

Initial dose of CYC If glomerular filtration rate gGFRg 5
reater than one-third of expe
normal v?lue administer 0. 5g/m20f
F%l surface area (BSA
If GF 'i IesF than one-third_of ex ectep
normal value, administer 0.5 g/m20

Administration of CYC Intravenous infusion in 150 mL of saline
. ver 30-60 min Ht%
Diuresis In uce |ure5|s Wlt A)dextrose and

osa mg for >8 hours
/nour), and continue
dlure3|s with intake of oral fluids
through 24 hours
Use dluretlcs if fluid balance hecomes %
Bosmve If p%’[l nts retaing Jnore than
L per elgnt hours
Mesna To minimize the risk o haemorraglc
cystitis Pre cribe fou[ doses of mesna
ee three oursor?l with frurt
or int raveno%; ec mesna
o ose emg tfie CYC dose
Antiemetic therapy Prescribe dexamethasone (10 m g orally
and s HTs antagonists stich a
ondansetron ‘4 -8 mg orally every four
hrs Tor {hree to four doses); tropiSetron
or ?ramsetron
Antihistaminics and henzodiazepins can
L be used as alternatives
WBC monitoring Measure WBC counts between day 10

14 after use
Subsequent CYC doses Ifnaglr WBC < 150 gL reduce
subsequent dose of CYC by 0.25 g/m2

I nadir WBC >4000¥%L Increase
subsequent d fose0 0 C A
. maxjmum_o
Pulse timing Adm?r)#ster CYC puPses mont ?y for six
months for induction
Then, administer CYC pulses Quarterly

Bor majntenance for aft %one gear
eon remission, de Inactive
F rinalysis, reductjon ofg munato
ess than nephrotic ran? ? ?/

<1 ‘da ), normallzacs on of serum
complentent titers (and ideally anti-
DNA antibodies), and a state"of

minimal activity of extra-renal lupus.

14
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2.15 ,
(relapse or resistant lupus nephritis) [3]

mycophenolate,

iImmunoadsorption, apheresis, rituximab, LJP-394, intravenous immunoglobulin
severe proliferative lupus nephritis 2.3

Prednisone 0.8-1 mg/kg/day or
equivalent for 6-8 weeks,

then tapered gOdually

to 5-10 mg/day

Candidate for
CYC?

Yes No*

Low dose oral CYC MMF (1-2 g/day)
(1-2 mg/kg/day) or

or CSA (3-5 mg/kg/day)
IV pulse CYC monthly for 12 months

(0.5-1 g/m?2) for 6 months

Assessment of response Assessment of response

Responder Non-responder Responder

l I I

[ Maintenance lrecnment] [ Re-induction ] [ Maintenance rreotmem]

[
R S I l !

Quarterly MMF AZA LJP394 Repeatcycle Immuno- Alternative MMF or CSA AZA
pulse CYC of CYC, add ablative modalitiest at lower
on pulse MP  CYC doses

23 severe proliferative lupus nephritis [3],
* , Severe cytopenia, , t alternative
treatments : MMF, CSA, immunoadsorption, apheresis, rituximab, 1Vig.
: CYC = cyclophosphamide, MMF = mycophenolate mofetil, CSA = cyclosporine,
AZA = azathioprine, MP = méthylprednisolone
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2.2
2.2.1
MDRD  REIN
[17]
GFR
Ace
inhibitor Angiotensin receptor blocker
[18]
24
24
24
24-hr urine protein (g/day) = [Uprot (mg/dl) /1000] X [V (mli/day) /200]
24-hr urine protein = (g/day)
Upro = (mg/dl)
V= 24 1 (ml/day)
(absolute value)
(gold

standard”
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creatinine (UPCR) [22]
creatinineB
" creatinine! 11 1
' , creatininel
creatinine
(UPCR) creatinine

UPCR = Upro (mg/dL) / Ucr (mgldL)

UPCR = creatinine”
Upro =

(mg/dL)
Uer = ' Creatinine!

(mg/dL)

UPCR (good
correlation) 24 [19-21]
UPCR (Spot

urine) (absolute value)
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2.2.2
Creatinine (excretory
function) (regulatory function)
erythropoietin
(hormonal function)
(glomerular filtration rate; GFR) Clearance
(tubular reabsorption) (tubular
secretion) (synthesis) (metabolism) inulin
radioactive markers A-iothalamate " nc-diethylenetriamine-pentaacetic
acid (""Tc-DTPA) [21] Clearance
creatinine Clearance  creatinine!
GFR creatinine
(muscle mass)
creatinine
Clearance  creatinine GFR 10
40 [23] GFR (inulin clearance) Clearance

creatinine creatinine 24
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2.4 GFR (inulin clearance) (A)  clearance
creatinine  (B) creatinine GFR
Clearance  creatinine creatinine
creatinine GFR creatinine
creatinine GFR
creatinine! GFR Creatinine
GFR creatinine GFR
( 24B) creatinine GFR
creatinine (creatinine generation)
creatinine (extra-renal creatinine elimination)
creatinine

Per=[Gcr- Ecr- TScr]/ GFR

Per = creatinine
Ger = creatinine
Ecr= creatinine

180



20

TScr = creatinine
creatinine
creatinine (muscle
mass) creatinine creatinine
' : GFR creatinine
creatinine
creatinine! ' GFR [24] 2.4
creatinine
creatinine clearance GFR
creatinine
creatinine
creatinine clearance  GFR creatinine clearance
Cockcroft-Gault  [25]
GFR (
30) 5 9% [26]
MDRD  study
GFR 10 90 1.73
(ml/min/1.73m2 [26] '
GFR ( 30) 84
92 2]
creatinine clearance 24
creatinine clearance 24

creatinine! creatiningLL creatinine

clearance
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CrCL (¥ in) = [Ucr (mg/dl) XV ( !Uday) ]/ [Per (mg/dl) X 1440]

CrCl = clearance  creatinine (Vi
Ucr = creatinine® (mg/dL)
Vv o= 24 1
( Vday)
Per = creatinine! (mg/dL)
Creatinine clearance 24 GFR

GFR creatinine!
creatinine (day-to-day variation)

creatinine clearance

(renal function)
serum creatinine (doubling of serum creatinine level)
serum  creatinine
GFR
serum creatinine

creatinine GFR
serum

creatinine end stage renal disease [27]

lupus 6 25
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50 50
40 40
2 Double creatinine
. 30 | 30
=
E
g ..........
i 20 20
10 + 10
0 ! R AR - —— il S B 0
0 2 4 6 8 10
Time, years
2.5 serum creatinine
end stage renal disease lupus nephritis 111
NIH [27]
2.3 mycophenolate
mycophenolate 2
mycophenolate mofetil (MMF) -
autoimmune disease SLE '
enteric-coated Mycophenolate Sodium
enteric-coated MMF
mycophenolic acid (MPA) Pénicillium

2.6



23

CHs
2.6 Mycophenolate mofeti
Mycophenolate Sodium
231 (Pharmacokinetics)
mycophenolate [28-30]
MMF oral bioavailability 94 %
08 hydrolyzed
esterase ycophenolic acid (MPA) MPA
97 % (free form)
b ' nephrotic syndrome  MPA MPA glucoronide
Mycophenolate sodium enteric-coated
delayed-release
1525 (area under the plasma
concentration-time curve; AUC) Mycophenolate sodium
MMF 18%
Mycophenolate sodium delayed release 720
MMF 1,000 [31]
2.3.2 (Pharmacodynamics)
mycophenolate [32]
MPA inosine monophosphate
(IMP) dehydrogenase inosine monophosphate
xanthine monophosphate guanine nucleotides (  2.7)

guanosine - monophosphate  (GMP),  guanosine
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triphosphate (GTP) deoxyguanosine triphosphate (dGTP). dGTP
5-phosphoaribosyl-1 -pyrophosphate  (PRPP) synthetase
ribonucleotide reductase rate-limiting enzymes purine

adenosine  monophosphate  (AMP),
adenosine diphosphate (ADP) ~ deoxyadenosine triphosphate (dATP)
PRPP synthetase  ribonucleotide reductase
purine DNA
Pathways of Purine Biosynthesis

DeNovo Pathway

RNA RiOose-SP + ATP H\r

Glycoprotein ! PRPP Synthetase
Synthesis - Guanosme TP Adenosine TP
5-phosphoribosyM-pyrophosphate (PRPP)

Salvage Pathway

. HGPRTase
Guaning --------zzce-- ) - Guanosme MP Inosme VP Adenosine MP
PRPP IMP D?anpenase
(Lesch-Nyhan) . _ Adenosi &%aminase
Ribonucleotide ? Ribonucleotide
Reductase AL Reductase
Acid
Deoxyguanosing TP ' Deoxyguanosing DP Deoxyadenosine DP
\ |
ONA Regulation by nucleotides ol rate-limiting enzymes Deoxyadenosing TP
" Enzynﬁ G’\/l?)timulatiogTP Inhibition DNA
Ribonuch%)((?et reet litese @PP ' %T%DP
2.7 Pathways  purine biosynthesis
lymphocytes salvage
pathway purine de novo pathway
IMP dehydrogenase 2 isoforms 1 (type |,
constitutive isoform  IMP dehydrogenase) (resting
lymphocytes) 2 (type Il, inducible isoform IMP dehydrogenase)i

' (proliferating lymphocytes) MPA
IMP dehydrogenase 2 (type I, inducible isoform) 15
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MMF lymphocytes

MPA mesangial cell
experimental mesangial glomerulonephritis

2.3.3 (immune system) mycophenolate
MPA (mitogenic responses)
lymphocytes (mitogens) mixed lymphocyte responses
interleukin-2 gene transcription [33] cyclosporin -~ MPA
apoptosis  activated T-lymphocytes  [34]
MMF antibody
cell-mediated responses  allogeneic cells [35]
MPA
Adhesion molecules
[36]
MPA tetrahydrobiopterin co-factor
inducible nitric oxide synthase (INOS) nitric oxide
tissue damage peroxynitrite [37]

2.34 mycophenolate
MMF Mycophenolate - sodium

Mycophenolate
Mycophenolate cyclosporin -~ prednisolone
Mycophenolate Lupus
nephritis [38-
42] MMF  steroid

(diarrhea) 3% 2
36 % 3 [38] 1
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(anemia),
(leucopenia) (thrombocytopenia) 10-30
% MMF graft rejection
cytomegalovirus viremia  tissue-invasive
cytomegalovirus infection MMF azathioprine, steroid
cyclosporine A [39] herpes simplex, herpes
zoster oral moniliasis MMF MMF
cyclophosphamide lupus  nephritis
MMF cyclophosphamide ( 17-19 % 30-33 %
) MMF [41-42]
Mycophenolate
graft rejection
lymphoproliférative disease  lymphoma
MMF azathioprine [38-40] MMF
psoriasis 13 7%
(Systemic lupus erythematosus)
MMF
gonadal toxicity
(amenorrhea) Mycophenolate cyclophosphamide
ovarian failure (RR 2.18, Cl 1.10- 4.34) [3§]
Mycophenolate

(teratogenicity)

[44]
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24 Mycophenolate Lupus nephritis
24.1 Mycophenolate Lupus
nephritis
Mycophenolate Lupus nephritis
MMF Mycophenolate sodium
lupus nephritis
MMF
nephritis (lupus-
prone mouse models)
NZBINZW lupus
nephritis 12 MMF 60 mglkg/day 12
azotemia anti-
double-stranded DNA (anti-dsDNA) [49]
McMurray [46] NZBINZW MMF
200 mglkg/day 6
azotemia
anti-dsDNA cell adhesion molecules
CD4-positive T cells
Z0ja [47] NZB/NZW 4 MMF
cyclooxygenase-2 (COX-2) inhibitor 9
MMF
urea
COX-2 inhibitor
(nephritis)
Ramos [48] NZBINZW MMF
100 mglkg/day 30 mg/kg/day MMF
48 total 1gG level, IgG
anti-dsDNA ~ 1gG anti-ssDNA 30 mg/kg/day

subtype  1gG
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30 mg/kg/day lgG2a antibody .
MMF TH.CD4-positive T cells
Immunoglobulin
' MRL/lpr van
Bruggen [49] MMF 90 mglkg/day 8
albuminuria
immunofluorescence immunoglobulin
complement C3
Jonsson [50] ' MRL/lpr
(glomerulonephritis) MMF 100 mg/kg/day
12 MMF
IgG anti-dsDNA immunoglobulin -~ complement
C3
Yu [51] MRL/Ipr MMF 90
mglkg/day 3
inducible nitric oxide synthase messenger RNA nitrite
glomerulosclerosis MMF
oxidative renal damage
MMF
autoimmune (systemic lupus
erythematosus)
24.2 Mycophenolate Lupus
nephritis
24.2.1 case reports  case Series
case reports case series
MMF lupus nephritis cyclophosphamide

(relapse)
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Briggs [52] MMF proliferative lupus nephritis 2
(nephrotic-range  proteinuria)
MMF
Glicklich ~Acharya [53] proliferative lupus nephritis 2
cyclophosphamide
anti-dsDNA complement C3 serum
creatinine 24 1
Dooley [54] MMF diffuse proliferative lupus
nephritis 13 cyclophosphamide
serum creatinine, complement C3 anti-dsDNA
Kingdon [59] lupus nephritis 13
steroid
80 %
Kapitsinou [56] MMF lupus nephritis 18
focal proliferative glomerulonephritis 9
diffuse proliferative glomerulonephritis 3 membranous nephropathy 6
cyclophosphamide
complete remission
1018, partial remission 4/18 , 4
membranous nephropathy
MMF proliferative lupus nephritis

membranous nephropathy
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Reference

McMurray
et al [46]

Zoja et al [47]

Ramos et al [48] 2003

van Bruggen
etal49]

Jonsson et al[50]1999

Yu et al[51]

Year

1998

2001

1998

2001

Model

NZB/NZW FL

NZB/NZW FL

NZBINZW FL

MRLIpr/lpr

MRUpr/lpr

MRLIpr/lpr

MMF regimen
(mglkg/day)

200 for 6 week

60 for 9 mon

30 (low dose)
100 (high dose)
for 8 mon

90 for 8 wk

100 for 12 wk

90 for 3 mon

"N

MMF

clinical outcome

100 % survival 60 weeks
compared to 10 % controls
delay onset of proteinuria
and azotemia

delay onset of proteinuria
survival improved with MMF
At9 mon (67 % MMF vs

47 % controls)

> 90 % of both groups
survived at 42 mon compare
with 50 %
decrease proteinuria

controls

decrease incidence of
albuminuria

prolong survival
decrease occurrence of
albuminuria and hematuria

decrease proteinuria

30

histological and

serological parameters

reduced expression of
cell adhesion molecules
reduced level of IgG
anti-dsDNA
decrease severity of
nephritis on biopsy
lgG and C3 deposits in
glomerular capillary walls
decrease severity of
nephritis in both groups
selective reduction of
lgG2a antibody levels
in low dose
decrease severity of
nephritis on biopsy
decrease IgG and C3
deposits in glomerular
capillary wall
reduced level of IgG
anti-dsDNA
decrease C3 deposition
glomeruli
decrease perivascular
T cell infiltration in kidney

decrease iINOS mRNA
decrease nitrite in urine
decrease glomerulosclerosis



Reference  No.of Meanage WHO  Previous
Patients (Y1) class  treatment
Briggsetal 28 40 m@ AZACYC
V(1)
Glicklich and 2 47 v CYCMTX
Acharya CSA
Dooleyetal 13 34.8 IV(12) CYC(12)
(16-48) V(1)  AZA, MTX
Kingdon etal 13 37.8 IV(6) CYC((9)
(20-47)  non-IV(7) AZA(13)
CSA(1)
MTX(1)
Kapitsinou 7 31.6 Q) cCvyc
etal IV(3)
Vo)
2.6

MMF dose  duration of

(g/day) treatment( o)
1520 25

0515 23

0.92 129
(0.5-2.0) (3-24)

140 2.1
(0.25-3.0)  (6-37)

2 15.3

case report

Proteinuria ( g/day )
before after
3.2 0.85
25 0.1
5.45 2.92
15 0.9
24 0.65

Case Series

Creatinine (mg/dl )

before

NS

2.9

1.69

1.26

2.43

MMF

after

NS

2.3

139

1.08

2.34

outcome

stabilization of renal function and improvement
of proteinuria

decrease proteinuria, resolve hematuria
normalized CH50 and anti-dsDNA level
stable serum creatinine

decrease proteinuria, decrease serum
creatinine, C3 complement, anti-dsDNA

increase C3 complement, decrease serum
anti-dsDNA titer, decrease steroid dose in
8/10,

improve creatinine clearance and proteinuria
higher treatment failure in membranous
nephropathy group

[52-56]

: CYC, cyclophosphamide; CSA, cyclosporine A; MTX, methotrexate; AZA, azathioprine; NS, not stated
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2422 open prospective controlled trials
Weixin [41] diffuse proliferative lupus nephritis
46 2 MMF 1-15
gm/day 0.5-1 gmiday 36
Méthylprednisolone 0.5-1 gm/day 2-3
cyclophosphamide 0.75-1 gm/m2 6
steroid
steroid  cyclophosphamide
cyclophosphamide 6
6 MMF
anti-dsDNA
cyclophosphamide
MMFfin immunoglobulin
glomerular necrosis, microthrombi  crescent formation
cyclophosphamide
2423 randomized controlled trials
randomized controlled trials MMF
lupus nephritis
Chan [42] proliferative lupus nephritis 42
2 2 MMF 2
6 1 6
cyclophosphamide 2.5 mglkg/day 6
azathoprine 1.5mglkg/day 6 prednisone
0.8 mg/kg/day 10 mg/day
6 12
complement C3, albumin 1creatinine (28

complete remission (MMF, 8. % ;
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cyclophosphamide 76 %), partial remission (MMF, 14 % ; cyclophosphamide 14 %)
relapse (MMF, 17 % ; cyclophosphamide 11 %) ( 2.7) (complete remission

creatinine

)

19 %)

2.8

0.3 , normal urinary - sediment,
albumin 15 % Lpartial remission
0.3-2.9 albumin 30
cyclophosphamide (33%
(amenorrhea) 23 % 19 %
(leucopenia) 10 % cyclophosphamide
MMF
A
g ola "
Eig 25!

Serum Creatinine
(mg/dl)
> 3
g8

Serum Albumin
(g/dl)
w s o
L 29
] [y o
-

~—&— Group 1
1.0 =+O== Group 2
0.0
124
s 104
[
T 81
&<
E“?‘ 64 —&— Group 1
B N ==0-=~ Group 2
=
=) 24 I
N S i e = S
0 3 6 9 12
Months
Group1 21 20 20 20 7
Group 2 2 20 20 17 16

serum complement C3 1creatinine, albumin
1 MMF
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Table 1. OUTCOME OF Treatment.*

Difference between p
Variable Group l(N:Z].) Group 2 lN:Z].) GROUPSt Value
no. % (96% Cl) no. % (95% ) % (95% CI)
Complete remission 17 81(8t095) 16 76(53t092) 5 (=20 to 30) 100
Partial remission 3 14 3 14 0(-21 to 21) 1.00
Treatment failure 1 5 2 10 -5 (-20 to 11) 100
Relapse} 3 15 T 1 4 (-16 to 25) 1.00
Discontinuation of treatment I 5 5 0(-13 to 13) 1.00
Death 0 2 10 -10 (-22 0 3) 049
wk after diagnosis wk (95% ClI)
lime to complete remission 7+ 2+1 -5 (-13 10 2) 0.15
Time to partial remission 16114 14+3 2(-28 t0 32) 081
Time to relapses 37,4242 36, 42 13(-851t0 112) 070
2.1 1 MMF
prednisolone 2 cyclophosphamide  prednisolone [42]
Chan [57]
MME () 12

azathioprine cyclophosphamide  azathioprine ( 2)

azathioprine (1-1.5 mglkg/day) 36

1 (relapse) MMF
cyclophosphamide azathioprine ( MMF, 46 % ;

cyclophosphamide/azathioprine, 17 %; P= 002

MMF cyclophosphamide lupus
nephritis MMF
proliferative lupus nephritis 2
azathioprine MMF
12 (relapse)
cyclophosphamide
Contreras [58] MMF
cyclophosphamide azathioprine maintenance treatment lupus

nephritis 59 induction  treatment



cyclophosphamide 0.5-1.0 gm/m2 1
3 1 maintenance treatment
cyclophosphamide 05-1.0 gm/m2 3 2
azathioprine 1-3 mglkg/day 3 MMF 500-3,000 mg/day
25, 30
29 L2 3 6
MMF  azathioprine chronic renal failure
cyclophosphamide (29
MMF (relapse) cyclophosphamide (
2.10) cyclophosphamide [58]
MMF maintenance
lupus nephritis
1.00 Azathioprine

0.75+

Cumulative Probability of Patient Survival

TAP=

Mycophenolate
mofetil

Intravenous

S50 cyclophosphamide
0.254
P=0.11, mycophenolate mofetil vs. intravenous cyclophosphamide
P=0.02, azathioprine vs. intravenous cyclophosphamide
P=0.33, mycophenolate mofetil vs. azathioprine
0.00 TR T T R R R I T ST
0 12 24 36 43 60 72
Months
No. at Risk
Azathioprine 19 19 15 10
Intravenous cyclophosphamide 20 19 © 6
Mycophenolate mofetil 20 20 14 1

29

Kaplan-Meier Estimates



36

1.00

0.75: Mycoghenolate
A mofetil
il Azathioprine
0.50
1 Intravenous
cyclophosphamide

0.25+
P=0.02, mycophenolate mofetil vs. intravenous cyclophosphamide

Cumulative Probability of Relapse-free Survival

P=0.12, azathioprine vs. intravenous cyclophosphamide
P=0.22, mycophenolate mofetil vs. azathioprine

0.00 | R B Y L ARV LA L I R L T ' . LT S .
0 12 24 36 48 60 72
Months
No. at Risk
Azathioprine 19 15 10 6 4 3 1
Intravenous cyclophosphamide 7 10 4 2 2 1 1
Mycophenolate mofetii 19 17 12 8 3 2 1
2.10 Kaplan-Meier Estimates
mycophenolate
proliferative ~ [upus  nephritis
cyclophosphamide azathioprine mycophenolate
cyclophosphamide
, : hemorrhagic cystitis 1
cyclophosphamide
mycophenolate MMF

maintenance cyclophosphamide  azathioprine



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	2.1 โรคไตอักเสบลูปุส
	2.2 การประเมินผลการรักษาโรคไตในทางคลีนิค
	2.3 คุณสมบัติของยากลุ่ม mycophenolate
	2.4 ข้อมูลการศึกษาการใช้ยากลุ่ม Mycophenolate ในการรักษาภาวะ Lupus nephritis


