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Few data exist regarding steroid withdrawal in ABO-incompatible (ABO-i) kidney
transplantation (KT). Here, we report a case of steroid withdrawal after ABO-i KT. A
46-year-old man diagnosed with Henoch-Schonlein purpura received ABO-i KT from
his 42-year-old sister. The recipient and donor blood types were O and AB, respectively.
His preoperative ABO antibody titers were anti-A of 1:16 and anti-B of 1:8 in isoaggluti-
nin test. HLA mismatch was 0 and he received a single 325 mg/m? dose of intravenous
(IV) rituximab 4 weeks before KT. Three sessions of plasma exchange were undertaken
before KT and low-dose IV immunoglobulin of 0.1 g/kg was administered after plasma
exchange. On the day of the operation, ABO antibody titer decreased to anti-A of 1:4 and
anti-B of 1:2. Renal function remained stable after KT. The patient wished to stop ste-
roid treatment despite the risk of rejection after withdrawal. Steroid tapering was initi-
ated at 20 months and accomplished at 26 months after KT. At that time, serum creati-
nine level was 1.13 mg/dL, and anti-A and anti-B titers were 1:8 and 1:2, respectively. No
issues were observed after steroid withdrawal. At 48 months after KT, serum creatinine
level was 1.21 mg/dL, and anti-A and anti-B antibody titers were 1:32 and 1:2, respec-
tively. Steroid withdrawal in ABO-i KT might be considered in immunologically low-risk
patients.
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INTRODUCTION

Steroid withdrawal after ABO-compatible (ABO-c) kidney
transplantation (KT) has been attempted to minimize
long-term negative effects of steroid treatment. Recently,
ABO-incompatible (ABO-i) KT has started to be applied
across worldwide. However, limited data existing regard-
ing steroid withdrawal after ABO-i KT show a higher re-
jection rate, from 7% to 55% [1-4]. These differences may
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have been affected by the differences in immunosup-
pressive regimen and/or time of steroid withdrawal, and
presence or absence of protocol biopsy. Here, we report
the case of a patient who stopped steroids treatment 26
months after KT and has maintained stable renal function
for 48 months. To the best of our knowledge, this is the
first case reported in Korea featuring late steroid with-
drawal with no issue of acute or chronic rejection.
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HIGHLIGHTS

* Few data exist regarding early steroid withdrawal in
ABO-incompatible (ABO-i) kidney transplantation (KT)
cases.

* Steroid withdrawal in ABO-i KT might be considered in
immunologically low-risk patients.

CASE REPORT

A 46-year-old man had received an ABO-i KT from his 42-year-
old sister. He had been diagnosed with Henoch-Schonlein
purpura 16 years previously. He had undergone hemodialysis
for 5 months. His blood type was O, and his sister's type was
AB. His preoperative ABO antibody titer was anti-A of 1:16
and anti-B of 1:8 in isoagglutinin test. HLA mismatch was 0.
Complement-dependent cytotoxic crossmatch tests of T and
B cells and flow-cytometric crossmatch test of T cell were
negative. Panel-reactive antibody (PRA) was negative for
classes land Il.

He received a single 325 mg/m? dose of intravenous
(IV) rituximab 4 weeks before KT. Three sessions of plas-
ma exchange were undertaken before KT, and low-dose
0.1 g/kg IV immunoglobulin was administered after plas-
ma exchange. On the day of the operation, ABO antibody
titer decreased to anti-A of 1:4 and anti-B of 1:2 in isoag-
glutinin test. Oral prednisolone 20 mg once per day was
initiated 3 days before KT. On the day of the operation, IV
methylprednisolone 500 mg was administered, with daily
reductions thereafter. Tacrolimus 1.5 mg and mycophe-
nolate mofetil (MMF) 750 mg (both twice per day) were
initiated 3 days before KT and continued thereafter. As
induction therapy, IV basiliximab 20 mg was administered
on the day of KT and after 4 days.
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Following KT, serum creatinine level gradually de-
creased. By postoperative day 5, serum creatinine and
blood urea nitrogen levels had decreased to 1.06 and
15.5 mg/dL, respectively. Kidney Doppler the day after KT
showed normal perfusion of the transplanted kidney and
normal resistant index (0.61-0.68), with no evidence of
vascular or urinary tract abnormality. Protocol biopsy was
not performed. Graft function was stable with a tacrolim-
us trough level of approximately 10 ng/mL.

At 3 months after KT, serum creatinine had increased
to 1.56 mg/dL, and blood tacrolimus trough level was 10.2
ng/mL. Following a reduction of tacrolimus dose, serum
creatinine decreased to 1.40 mg/dL. At 4.2 months, serum
creatinine level had again increased to 1.60 mg/dL with a
tacrolimus trough level of 4.8 ng/mL. C-reactive protein
level and urinalysis were both within normal range, how-
ever, protein/creatinine ratio was 0.25 g/gCr. ABO titer
values were anti A of 1:16 and anti-B of 1:1. To detect
acute rejection, kidney biopsy was performed at this time,
showing no evidence of acute rejection (Fig. 1). Serum
creatinine decreased to 1.29 mg/dL without any further
specific management.

However, at 18 months after KT, the patient wanted to
stop steroid treatment owing to fear of its long-term com-
plications. Steroid tapering was initiated at 20 months
after KT and accomplished at 26 months. The patient had
maintained methylprednisolone at 4 mg/day at the time of
initiation of steroid tapering, followed by lowering of the
dosage to 4 mg q 48 hours for 6 months, after which ste-
roid administration was terminated. At that point, serum
creatinine level had decreased to 1.13 mg/dL, and anti-A
and anti-B isoagglutinin titers were 1:8 and 1:2, respec-
tively.

No issues were observed after steroid withdrawal.
Serum creatinine levels were 1.19 and 1.21 mg/dL at 36
and 48 months after KT, respectively (Table 1). Anti-A

Fig. 1. Transplanted kidney biopsy. (A) Pe-
riodic Acid Schiff stain, x100. (B) Electron
microscopy, x2,500. Kidney biopsy showed
nonspecific changes. No electron dense
deposits were noted in ultrastructural ex-
amination. The glomerular basement mem-
brane was normal in thickness with smooth
inner and outer contours. Epithelial foot
processes were intact. No multilayering
was noted in peritubular capillary basement
membrane.
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Table 1. Laboratory findings of pre- and post-KT

Variable Pre-KT 20 Months 48 Months
Creatinine (mg/dL) 7.82 1.13 1.21
eGFR (CKD-EPI, mL/min/1.73 m?) 7.7 78 71
Blood urea nitrogen (mg/dL) 59.4 12.8 12.4
Hemoglobin (g/dL) 10.4 15.9 14.9
WBC (/uL) 7,960 8,170 6,820
Fasting blood glucose (mg/dL) 85 87 98
Uric acid (mg/dL) 2.6 6.9 6.6
TG (mg/dL) 103 NA 102
LDL (mg/dL) 68 NA 101
Urine protein/creatinine ratio 0.36 <0.15 <0.15
Anti-A titer 1:16 1:8 1:32
Anti-B titer 1:8 1:2 1:2
PRA Negative  Negative  Negative

KT, kidney transplantation; eGFR, estimated glomerular filtration rate;
WBC, white blood cell; TG, triglyceride; NA: not available; LDL, low-density
lipoprotein; PRA, panel-reactive antibody.

and anti-B antibody titers were 1:32 and 1:2 at 36 and 48
months after KT, respectively. PRA remained negative at
12, 24, and 36 months after transplantation. Currently, the
patient has been taking tacrolimus 0.75 mg and enteric
coated mycophenolic acid 540 mg (both twice per day).
The patient showed no evidence of any metabolic compli-
cations such as hypertension, diabetes or dyslipidemia.

DISCUSSION

The number of ABO-i KT procedures has been increasing
annually worldwide [5]. In Korea, the number of ABO-i KT
cases has increased by 2018 to account for 26.3% of all
KT since it was first introduced in 2007. ABO-i KT is now a
routine procedure with short- and long-term success rates
comparable with those of ABO-c KT [2,4,6]. According to
data from the Scientific Registry of Transplant Recipients
between 1995 and 2010, 1-year graft survival rate was
94.1% in ABO-i KT versus 97.1% in ABO-c KT [5]. Accord-
ing to an ABO-i KT series from Japan, 9-year graft survival
in ABO-i and ABO-c patients were 59% and 57%, respec-
tively [7]. Although the rate of antibody-mediated rejection
was higher in patients undergoing ABO-i KT than in those
undergoing ABO-c KT, the risk of T cell-mediated rejection
was not different between the two groups [8].

Although there are fundamental drugs to avoid and
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treat graft rejection, adverse effects of glucocorticoid
treatment are inevitable. Efforts to minimize steroid use
in KT recipients can reduce steroid toxicity and achieve
improved long-term outcomes. However, the results of
ABO-c KT remain controversial [9-13]. Currently, early
steroid withdrawal can be applied to patients with low
immunologic risk and high metabolic complications and
to those who have received lymphocyte-depleting therapy
during ABO-c KT.

Few data exist regarding early steroid withdrawal in
ABO-i KT cases. One study demonstrated successful
early steroid withdrawal in 44% of ABO-i KT patients and
biopsy-proven acute rejection in 30% [4]. In the previously
mentioned study, basiliximab and high-dose methyl-
prednisolone were administered as induction therapy,
and methylprednisolone was stopped on day 14 after KT.
Thereafter, maintenance immunosuppression regimen
comprised cyclosporin and MMF. However, 50 of 130
patients resumed steroid treatment, particularly due to
acute rejection and suspicion of rejection in 33 of the 50
patients. A small, uncontrolled, short term study of steroid
withdrawal on day 7 in 10 patients after ABO-i KT report-
ed graft survival of 100% and biopsy-proven acute rejec-
tion of 30%. Maintenance immunosuppression regimen
for this study comprised tacrolimus and MMF [3].

Some data exist regarding late steroid withdrawal 3
months after ABO-i KT. Oettl et al. [2] first reported the
results of late steroid withdrawal. In their study, if proto-
col biopsy at 12—14 months posttransplantation showed
no evidence of rejection, prednisone was tapered slowly
and stopped after 8 to 12 weeks while maintaining tac-
rolimus and MMF. Graft survival in this study was 100%
after a median follow-up of 839 days. Steroid withdrawal
was successful in five of 11 patients; however, it failed in
the remaining six patients owing to biopsy-proven acute
rejection. This 55% rejection rate was relatively high
compared with early steroid withdrawal (30%—40%). Con-
versely, Novosel and Bistrup [1] reported optimistic results
of steroid withdrawal. Their retrospective, single-center
study showed successful steroid withdrawal in 86% of
patients after 289 days and 1-year rejection rate of 19%
without protocol biopsy. This provides clinical evidence
that prednisolone can be safely tapered 3 months after
KT without any increases in rejection rates, loss of graft
function, or mortality.

The patient in the present report underwent late ste-
roid withdrawal 26 months after KT, without kidney biop-
sy at the time of steroid withdrawal. The time at which
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he stopped steroid treatment at most 26 months later
than other studies on steroid withdrawal. Even up to 48
months, graft function was well maintained without any
issues of acute or chronic rejection. This positive outcome
may have resulted from the patient being immunologically
low-risk. ABO antibody titer is associated with increased
rejection risk, in addition to traditional risk factors in-
cluding high PRA, blood transfusion, retransplant and
deceased donor grafts [14,15]. The patient's preoperative
ABO antibody titer was low, and PRA was negative, and
he underwent living donor KT from his sibling. Although
steroid withdrawal after ABO-i KT is not recommended,
it may be attempted in immunologically low risk patients
with confirmation of biopsy-proven normal histological
findings [6].
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