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ABSTRACT
Background. Kidney transplantation (KT) has better outcome compared with dialysis in lupus patients. The duration lupus patients need to wait before KT remains debatable, especially in patients with lupus activity. We analyzed a renal transplantation database to elucidate if pretransplantation dialysis (PTD) time and lupus activity affected outcome.
Methods. From 1984 to 2012, 31 Chinese lupus nephritis patients underwent KT at our hospital. The lupus activity was deﬁned as nonrenal systemic lupus erythematosus disease activity index (SLE-DAI) score. Biopsy-proven acute rejection/recurrent lupus nephritis (RLN) were recorded. Chronic allograft dysfunction (CAD) was deﬁned as doubling of serum creatinine level. Graft failure was deﬁned as return to dialysis. We calculated relative hazard ratios (HR) with 95% conﬁdence intervals (CI) from Cox proportional-hazards regression models.
Results. In total, 31 lupus patients with KT (7 men and 24 women), with a mean age of
35.3 years at transplantation, were enrolled in this study. The mean follow-up duration was
8.2 years. The mean PTD time was 3.3 years. Both PTD time and lupus activity before transplantation had no effect on CAD and graft failure. Longer PTD time was associated with more acute rejection (HR ¼ 1.20; 95% CI, 1.02e1.41). Also, maximal lupus activity after transplantation was associated with more CAD (HR ¼ 6.44; 95% CI, 1.36e30.57).
Conclusion. For Chinese lupus patients with KT, longer PTD time was associated with worse outcome. Patients should undergo KT immediately if a kidney is available for donation, even with active lupus disease. It is necessary to monitor lupus activity after transplantation due to its effect on outcome.





 (
F
)OR PATIENTS with lupus nephritis, different renal replacement therapies were associated with different outcomes. Kidney transplantation (KT) has better patient survival compared with dialysis. How long should we wait before KT if kidney donation is accessible? Based on the present largest study [1], pretransplantation dialysis (PTD) time has no effect on outcome, including graft loss and pa- tient death. Whether this ﬁnding could apply to patients still with lupus activity remains unknown. There are still limited studies for Chinese people to elucidate if PTD time and lupus activity affects outcome. Our study analyzed data from detailed medical records of KT patients with lupus nephritis
in a single medical center in Taiwan to solve these issues.

MATERIALS AND METHODS
We retrospectively collected the medical records of 31 lupus nephritis patients who underwent KT in a medical center, Taichung


Veterans General Hospital, from 1984 to 2012. All patients were diagnosed with systemic lupus erythematosus (SLE) using the American College of Rheumatology classiﬁcation. All lupus
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nephritis patients were diagnosed using clinical, serological, and pathological ﬁndings. Patients with more than 1 KT were excluded. These patients were followed up regularly before and after KT; we recorded C3 (complement 3), C4 (complement 4), dsDNA (double- stranded DNA), and immunosuppressant level at least once a half year.
Lupus activity before and after KT was calculated by the sum of scores of SLE disease activity index (SLE-DAI). Nonrenal SLE- DAI was calculated as the total scores minus the scores of active renal disease. Nonrenal SLE-DAI was used because all of our pa- tients had reached end-stage renal disease (ESRD) status. Maximal nonrenal SLE-DAI after transplantation was obtained through serial follow-up.
Chronic allograft dysfunction was deﬁned as doubling of best creatinine level after KT. Graft failure was deﬁned as return to dialysis. Index of clinical outcome included biopsy-proven recurrent lupus nephritis (RLN), acute rejection, chronic allograft dysfunc- tion, and graft failure.
All statistical tests were 2-sided and assessed at the 0.05 signiﬁ- cant levels. We calculated relative hazard ratios (HR) with 95% conﬁdence intervals (CI) from Cox proportional-hazards regression models. All analyses were conducted using Statistical Analysis Software (SAS) statistical package (SAS, version 8.0, Cary, NC, United States).


RESULTS
This study consisted of 31 lupus patients with KT (7 men and 24 women) with a mean age of 35.32 years at transplantation. The mean follow-up duration was 8.18 years. The mean PTD time was 3.26 years. There were 3 patients with RLN (2 class I lupus nephritis and 1 class III þ V lupus nephritis), 8 with acute rejection (1 borderline change, 5 grade Ia, and 2 grade Ib T-cell rejection), 11 with chronic allograft dysfunction (mean duration from KT, 5.99 years; mean creatinine, 2.89 mg/dL), 5 with graft failure (mean duration from KT, 9.52 years; 3 chronic allograft nephropathy, 1 sepsis, and 1 graft infarction), and 2 with death (2 sepsis).
The sum of pretransplantation nonrenal SLE-DAI scores was 67 (46 scores low complement [68.7%], 16 scores ele- vated dsDNA [23.8%], 2 scores skin rash, 2 scores leuko- penia, and 1 score thrombocytopenia). The sum of maximal posttransplantation nonrenal SLE-DAI scores was 30 (26 scores low complement (86.7 %), 2 scores elevated dsDNA, 2 scores leucopenia).
In Table 1, the Cox proportional hazards model was used to calculate the impact of PTD time, nonrenal SLE-DAI before and after transplantation on graft failure, and chronic allograft dysfunction. Both PTD time and nonrenal SLE-DAI before transplantation had no effect on patient outcome. On the contrary, larger maximal nonrenal SLE- DAI after transplantation was associated with more chronic allograft dysfunction (HR ¼ 6.44; 95% CI, 1.36e30.57).


Table 1. HR by Cox Proportional Hazard Model of Impact of PTD Time, Nonrenal SLE-DAI Before and After Transplantation on Graft Failure, and Chronic Allograft Dysfunction

Chronic Allograft Dysfunction	Graft Failure

 
 	Yes/No	HR (95% CI)	Yes/No	HR (95% CI) 	
PTD time
<1 y (n ¼ 9)	3/6	1.00	2/7	1.00
1e3 y (n ¼ 11)  4/7	1.20 (0.27e5.39)	2/9	1.02 (0.13e8.41)
>3 y (n ¼ 11)	4/7	1.22 (0.27e5.56)	1/10 0.82 (0.03e3.62)
Nonrenal SLE-DAI before transplantation
¼0 (n ¼ 9)	3/6	1.00	2/7	1.00
>0 (n ¼ 22)	8/14  0.94 (0.25e3.61)	3/19 0.76 (0.12e4.68)
Maximal nonrenal SLE-DAI after transplantation
¼0 (n ¼ 17)	2/15	1.00	0/17	1.00
    >0(n ¼ 14)	9/5	6.44 (1.36e30.57)  5/9	NA 	
Abbreviation: NA, not available.


DISCUSSION
In a review article by Mattos et al [2], most of the previous studies supported a gradual decrease of lupus activity (clinical or serological) observed in dialysis patients. Out of fear of RLN, it was once believed to postpone KT until disease quiescence was obtained. Roth et al supported this view with his small (only 15 patients) retrospective study in 1987 [3].
But this point of view has not been supported afterwards. In a review article by Stone et al in 1997 [4], 10 studies showed no correlation between PTD time and outcome. In a United Network for Organ Sharing (UNOS) database from 1996e2000 [1], they found length of PTD time did not affect graft loss and patient death. Furthermore, Goldfarb- Rumyantzev et al found longer PTD time in all-causes KT patients with more risk of graft failure and patient death [5]. In our study, we also achieved the same conclusion: no correlation between PTD time and chronic rejection/graft failure whether lupus was active or not. In addition, we found longer PTD time was associated with more acute rejection. Further study is necessary to clarify this relationship.
[bookmark: _bookmark1]In the same review article by Stone et al, 4 studies showed no correlation between serological lupus activity before trans- plantation and outcome [4]. In our study, we used SLE-DAI, including clinical and serological lupus activity, to replace sim- ply serological data. We not only found no correlation between

Table 2. HR by Cox Proportional Hazard Model of Impact of PTD Time, Nonrenal SLE-DAI Before and After Transplantation on Acute Rejection and RLN

Acute Rejection	RLN


PTD time (each year increase)	1.20 (1.02e1.41) 1.00 (0.73e1.38)

Furthermore, the impact of PTD time, nonrenal SLE-DAI before and after transplantation on acute rejection, and RLN were also evaluated using Cox proportional hazards model and showed that longer PTD time was associated with more acute rejection (HR ¼ 1.20; 95% CI, 1.02e1.41, increasing each year; Table 2).

Nonrenal SLE-DAI before
transplantation (each score increase)
Maximal nonrenal SLE-DAI after transplantation (each score increase)

1.00 (0.64e1.57) 1.81 (0.79e4.14)


1.70 (0.90e3.19) 2.89 (0.88e9.47)
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lupus activity before transplantation and chronic allograft dysfunction/graft failure, but also found correlation between larger maximal nonrenal SLE-DAI after transplantation with more chronic allograft dysfunction. It is compatible with a previous study, which showed low complement after trans- plantation had negative impact on graft survival [6].
Our study had some limitations. First, our study is a retrospective study and there are a relatively small numbers of patients. Second, lupus patients were not chosen to un- dergo KT until they had relatively stable clinical status. Thus, inevitable selection bias may have existed.
In summary, for Chinese lupus patients with KT, longer PTD time was associated with worse outcome. Pre- transplantation lupus activity had no effect on renal outcome. Patients should undergo KT immediately if a kidney is available for donation, even with active lupus disease. It is necessary to monitor lupus activity after transplantation due to its effect on outcome.
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