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Effect of Tacrolimus vs Intravenous Cyclophosphamide on Complete or Partial
Response in Patients With Lupus Nephritis

A Randomized Clinical Trial
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randomized, open-label, parallel-controlled, phase 3, noninferiority study
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Class Il or VI LN or with TMA

Treatment with immunosuppressants (e.g. MMF, ciclosporin, methotrexate, mechlorethamine,
chlorambucil, tripterygium preparations, leflunomide) for >1 week within 30 days prior to
enroliment

Treatment with tacrolimus (except for topical use) or cyclophosphamide treatment within 30 days C | a S S | I O I’ C | a S S Vl
prior to enrollment

Methylprednisolone pulse therapy or gamma globulin treatment or plasma exchange within 30

Methyipredrisolone put o I N4 T BRI L BE 2S8R RE A

History of allergy to tacrolimus, cyclophosphamide or methylprednisolone

Estimated maintenance dialysis >8 weeks or dialysis for >2 weeks prior to study entry

Previous or planned kidney transplantation Ta C O r | V CY -T\\ 0) ;\lﬁ\;}f}ﬁ 7f)§\ % %

SCr 2260 pmol/L (or 23 mg/dL)

Liver dysfunction (AST or ALT 23 x ULN) or bilirubin 23 x ULN S 4;}_? = %
pUiXdV A WA

Diabetes

History of gastrointestinal bleeding or pancreatitis within 3 months

Uncontrollable hyperkalemia after dietary therapy or reduction of potassium treatment (>ULN) _[lj:l_ ;\'%E C re > 2 6 O Il"l m O |/ I_, O r 3 m g/d I_

Lupus pneumaonia or lung injury

Anemia (hemoglobin <7 g/dL) or bone marrow suppression (WBC <3.0 x 10%/L, and/or
neutrophils <1.5 x 109L, and/or platelets <50 x 10%/L) not secondary to SLE

Congenital heart disease, arrhythmia, heart failure and other serious cardiovascular diseases

Refractory hypertension (defined as blood pressure >180/110 mmHg while taking three different
types of antihypertensive drugs [including a diuretic])

Recurrent tumours within 5 years

Severe infection requiring intravenous antibiotics within 2 weeks prior to randomization

Active tuberculosis, hepatitis B or hepatitis C virus infection, or severe immunodeficiency
diseases (including active CMV [positive CMV IgM antibody], or HIV infection)

Lupus encephalopathy or other life-threatening complications of SLE

Participation in any other clinical trials within 3 months before enroliment

Pregnant, lactating, or unwilling to take contraceptive measures

Any other patient considered not suitable to participate in this study by the investigator
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e /NJLAB500mgA3HM, £ D#%PSL 0.8 mg/kg/ B (EARHEELS mg/H) TAEBR, 28
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505 Patients assessed for eligibility

191 Excluded

163 Did not meet inclusion criteria
25 Withdrew consent
3 Other reasons

,,——-’””'_d__________—__'
( 314 Randomized

158 Randomized to tacrolimus
157 Received intervention (SAF)

1 Did not receive intervention

l

157 Included in the FAS

™
~

156 Randomized to IVCY
142 Received intervention (SAF)
14 Did not receive intervention

Y

142 Included in the FAS

16 Discontinued intervention
7 Withdrew because of adverse event
3 Protocol deviation
1 Death

— 1 Withdrew consent

1 Study terminated by spsonsor

1 Noncompliant with study drug

1 Pregnant

1 Other reason

Y

141 Included in the PPS?

2 Pregnant
1 Death

2 Other reasons

20 Discontinued intervention
7 Withdrew because of adverse event
6 Withdrew consent
1 Protocol deviation

1 Lost to follow-up

v

124 Included in the PP52
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Table 1. Patient Demographics and Baseline Clinical Characteristics in the Full Analysis Set

Participants by treatment group, mean (SD)

Parameter Tacrolimus (n = 157) IVCY (n = 142) Total (N = 299)
Age, y 34.3(9.6) 34.1(9.4) 34.2 (9.5)
Female, No. (%) 138 (87.9) 124 (87.3) 262 (87.6)
Male, No. (%) 19 (12.1) 18 (12.7) 37 (12.4)

BSA, m? 1.6 (0.1) 1.6 (0.1) 1.6 (0.1)

BM| 22.3(2.5) 22.5(2.4) 22.4(2.5)

Duration of LN, mean (SD) [range] y
Pathological type, No. (%)
]
IV
V
+V
IV+V
SLEDAI score
ESR, mm/h
Anti-dsDNA antibody positive, No. (%)
Anti-dsDNA antibody, IU/mL
C3, g/L
C4, g/L
Kidney biopsy activity index score?
Kidney biopsy chronicity index score®
24-hour urine protein, mg
Serum albumin, g/dL
SCr, pmol/L
SCr >132.6 pmol/L, No. (%)
eGFR, mL/min/1.73 m?
eGFR<60 mL/min/1.73 m?, No. (%)
Concomitant ACEi/ARB use, No. (%)
ACEi
ARB

1.4(3.3)[0.0-17.8]

8(5.1)

64 (40.8)

22 (14.0)

17 (10.8)

46 (29.3)
11.9 (5.6)
36.3(28.0)
84 (53.5)
275.0 (467.6)
0.62 (0.30)
0.12 (0.07)
7.8(3.9)
2.5(1.3)
5805.7 (3538.3)
2.3(0.7)
75.8(39.2)
13 (8.3)

99.4 (33.4)
25 (15.9)

19 (12.1)
55(35.0)

1.5 (4.0) [0.1-25.2]

8 (5.6)

58 (40.8)
20(14.1)

17 (12.0)
39(27.5)
12.6 (5.1)
33.3(25.0)
91 (64.1)
288.3 (358.4)
0.60 (0.25)
0.11 (0.06)
7.6 (3.8)
2.5(1.3)
5347.9 (3441.5)
2.4(0.7)
70.8 (35.0)
9(6.3)

103.4 (30.6)
16 (11.3)

16 (11.3)
52 (36.6)

1.4 (3.7)[0.0-25.2]

16 (5.4)

122 (40.8)
42 (14.0)
34(11.4)

85 (28.4)
12.3(5.3)
34.8(26.6)
175 (58.5)
281.3 (424.0)
0.61(0.28)
0.11(0.07)
7.7 (3.9)
2.5(1.3)
5588.3 (3494.3)
2.4(0.7)
73.4(37.3)
22(7.4)
101.3(32.1)
41 (13.7)

35(11.7)
107 (35.8)

LNTESREAMR @ 1.44F

Pure V:14% vs 14%
SLEDAI: 11vs 1?2

LR 1 5.8¢ vs 5.3g

AR AR I (3
B =H[E(Ta

BEER(KETH),
cEE145], IVCYEE615))




RS

Parameter Treatment group, meantSD
Tacrolimus IVCY
(n=157) (n=142)
Study drug
Dosing compliance, % 98.8+4.7 98.6+4.6
Duration, days 159.6+33.6 1563.5+40.8
Total dose 774.84287.2 mg 56+1.8¢g
Dose 4.8+1.4 mg/day 0.64+0.10 g/m?/4 weeks

Overall average blood

5.322.0 ng/mL

concentration
Prednisone
Duration, days 160.3+33.7 1562.5445.4
Total dose, mg 3915.2+755.2 3755.7£1074.5
Daily dose, mg 25.4+5.1 26.4+6.1
Methylprednisolone
Duration, days 3.4+2.9 5.0£12.2
Total dose, g 1.6+1.2 1.520.1

BEIV T 74T VX 98%
IVCY b.6g

Tac 5.3 ng/ml

PSLO1B&®REE, HBixE5E,
2EEE CHEE L AT AW
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Primary outcome

Table 2. Response Rate at Week 24 in the Per-Protocol Set

et el i STl % Difference between tacrolimus

Parameter Tacrolimus (n = 141) IVCY (n = 124) and IVCY groups, (95% Cl)
Complete response 70 (49.6) 45 (36.3) NA

Partial response 47 (33.3) 48 (38.7) MA

Response rate 117 (83.0) 93 (75.0) 7.1(-2.7t0o 16.9)

Response rate: TacEf 83.0% vs IVCYEE 75.0%
FEE 1 7.1%, 95%Cl:-2.7~16.9, >-15%
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Parameter Treatment group, n (%) % difference (95% CI)
Tacrolimus IVCY tacrolimus—IVCY
FAS, LOCF
n 157 142
Complete response 72 (45.9) 47 (33.1)
Partial response 50 (31.8) 48 (33.8)

Response rate

122 (77.7) 95 (66.9)

10.7 (0.5, 20.6)

PPS, completed week 24 response assessment

n 141 124
Complete response 70 (49.6) 45 (36.3)
Partial response 47 (33.3) 45 (36.3)

Response rate

117 (83.0) 90 (72.6)

9.6 (-0.5, 19.5)

FAS, completed week 24 response assessment

n 157 142
Complete response 72 (45.9) 47 (33.1)
Partial response 48 (30.6) 45 (31.7)

Response rate

120 (76.4) 92 (64.8)

11.5 (1.2, 21.6)

Full analysis set& per protocol
BT CIT> CTHIEL M

Response rate (PPS)
Tac 83% vs IVCY 72%
EEIZE 9.6% 95%Cl -0.5~19.5
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eTable 5. Subgroup Analyses:

LN at Week 24 (PPS; LOCF).

Response Rate by Different Pathological Types of

Pathological type

Treatment group, n (%) % difference (95% CI)

tacrolimus—IVCY

Tacrolimus IVCY
(n=141) (n=124)
Type 11l
Complete response 5/8 (62.5) 3/7 (42.9)
Partial response 3/8 (37.5) 3/7 (42.9)
Response rate 8/8 (100.0) 6/7 (85.7) -

Type IV

Complete response

36/59 (61.0)

22/48 (45.8)

Partial response

18/59 (30.5)

18/48 (37.5)

Response rate 54/59 (91.5) | 40/48 (83.3) 8.2 (-4.5, 22.0)
Type V

Complete response 7/19 (36.8) 3/18 (16.7)

Partial response 6/19 (31.6) 5/18 (27.8)

Response rate 13/19 (68.4) 8/18 (44.4) 24.0 (-7.3, 49.6)
Type lII+V

Complete response 1/14 (7.1) 4/15 (26.7)

Partial response 9/14 (64.3) 4/15 (26.7)

Response rate 10/14 (71.4) | 8/15(53.3) 18.1(-15.9, 46.8)

Type IV+V

Complete response

21/41 (51.2)

13/36 (36.1)

Partial response

11/41 (26.8)

18/36 (50.0)

Response rate

32/41 (78.0)

31/36 (86.1)

-8.1(-24.8,9.7)

IVCY, intravenous cyclophosphamide; LN, lupus nephritis; LOCF, last observation carried forward; PPS, per-protocol set.

Class V : Tac 68% vs IVCY 44%
Bt = 24% (-7.3~49.6)

Class IV+V II3FSHRERATE S
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(# -902.3mg ; 95%Cl, -1382.2~-422.3mg ;

P<.001)

ZERRIITacEETERICWE

Serum creatinine
16
g 1 T
E Tacralimus
= .
g 8 '
g
S )
23
£k \
- L
: i\T T
E o ““'__'___j'_______f_ ——
3 el 1 ey
i, 1 ! I I
124 T — . T T . T
Baseline Dy 1 2 4 Week 4 Week 12 Week 16 Week 20 Weel 24
1 | J
Week
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Tac 10.2 u mol/L vs IVCY -5.6 u mol/L
(£ 15.9 umol/L, 95%Cl 6.725.1 u mol/L,
P <.001)
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« 12BB DSLEDAIX 27 OHR/N_FFH(LMS)Z1L,

Tac -6.7 vs IVCY -5.772 > 7z (LSMZ -1.0; 95%Cl, -1.8~-0.1 ; P =0.02)
e 24BBE DSLEDAIZR 37 DLSMZ 1L,

Tac -8.6 vs IVCY -6.4 (LSM# -2.2 ; 95%Cl -3.1~-1.3 ; P < 0.001)



oo BE

dlinl

ESRDT0%L EIZERE~ P ERIE

Any serious TEAE 29 (18.5) 35(24.6)

Any serious TEAE related to study drug 18(11.5) 30(21.1) E’% VAN 75 % %%ﬁ
Serious study drug-related TEAEs reported by >1 patient in either group®

Infections and infestations Ta C Cj: |\/CY J: U /}\ 79: LY

Any 14 (8.9) 23(16.2)
Lung infecti 5(3.2 10(7.0 A >
LD 1 D Tac#18f1(11.5%), IVCYE£30%1(21.1%)
Upper respiratory tract infection 3(1.9) 4(2.8)
Pneumonia 2(1.3) 2(1.4) P 4
Bronchitis 2(1.3) 1(0.7) 24 < LiHmA t U Rl
Pulmonary tuberculosis 0 2(1.4)

Blood and lymphatic system disorders

Any 0 4(2.8)
Granulocytopenia 0 2(1.4)
Gastrointestinal disorders 1(0.6) 2(1.4)
General disorders and administration site conditions
Any 0 2(1.4)
Pyrexia 0 2(1.4)
Respiratory, thoracic, and mediastinal disorders 2(1.3) 0
Any TEAE leading to early withdrawal 19(12.1) 16 (11.3)
TEAE related to study drug leading to early withdrawal 16(10.2) 13(9.2)
Any serious TEAE leading to early withdrawal 11(7.0) 9(6.3)
Any serious TEAE related to study drug leading to early withdrawal 9(5.7) 7 (4.9) %t I3 21§|J (Ta C%i VZV’ |VCY%$ se pSiS)

Any TEAE leading to death 1(0.6) 1(0.7)



P57

« FA—T VT NILAEET, BUrEAEZ24E & 5B 0
o« —ERDclassIEEEFNZAH 78 Ly
o« 7T AMRE)LALEL

o LNEADEFED A DR L

e IVCYD#ESEZEAEuro-lupus regimen(500mg/body) Tl 7 Ly

« AT0A FDRERAE— FHEL

« Primary outcomeZ6h B D complete response rate TEHM L T L8 Ly



