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Abstract
Acute rejection is a major cause of graft loss in patients with kidney transplantations. However, the appropriate timing for 
performing a biopsy is often difficult to gauge in a clinical settings. We encountered an 8-year-old boy in whom antibody 
mediated rejection (AMR) associated with de novo donor-specific antibody (DSA) developed shortly after an episode of type 
IA acute cellular rejection (ACR). He had received a preemptive ABO-compatible kidney transplantation due to bilateral renal 
hypoplasia. Type IA ACR developed 2 months after transplantation and was successfully treated with methylprednisolone 
pulse therapy (MPT) and gusperimus hydrochloride. However, 4 months after transplantation, his serum creatinine level 
increased again. We decided to perform an additional biopsy despite having done the previous biopsy only a short time ago. 
Marked infiltration of inflammation cells in the peritubular capillaries (PTCs) with positive C4d staining was observed. AMR 
associated with de novo DSA with type IB ACR was newly diagnosed because DSA was not detected and the crossmatch test 
was negative before transplantation. He immediately received two courses of plasma exchange (PE), three courses of MPT, 
and rituximab. He confessed to non-adherence and underwent a patient education program with his family again. To date, 
no cases of AMR associated with de novo DSA shortly after ACR have been reported. Our experience lends support to the 
‘episode biopsy’ method in which a biopsy is performed for each episode of serum creatinine increase as recommended by 
The Kidney Disease: Improving Global Outcomes (KDIGO) Transplant Working Group.
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Introduction

If a recipient is negative for donor-specific antibody (DSA) 
before transplantation, the kidney transplantation generally 
shows favorable graft survival. Antibody mediated rejection 
(AMR) by de novo DSA is not common in such recipients. 

However, de novo DSA may emerge via sensitization of 
donor human leukocyte antigen (HLA) mainly during the 
first year after transplantation [1]. Graft survival in patients 
with de novo DSA is reportedly poor [2–4]. Therefore, 
immediate diagnosis and prompt intervention are important. 
We encountered an 8-year-old boy with a kidney transplan-
tation who developed de novo DSA-mediated AMR shortly 
after acute cellular rejection (ACR). Because we performed 
a renal biopsy for every episode of significant serum cre-
atinine increase, his condition was immediately diagnosed 
and successfully treated using multidisciplinary therapy 
including plasma exchange and rituximab. Our experience 
underscores the importance of ‘episode biopsies’.

Case presentation

An 8-year-old boy with bilateral renal hypoplasia had 
received a preemptive ABO-compatible kidney trans-
plantation from his 62-year-old grandmother. Before 
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transplantation, DSA was not detected (Complement 
Dependent Cytotoxicity (CDC): T warm (−), B warm 
(−), flow cytometry cross match (FCXM): T cell-IgG 
(−) B cell-IgG (−), flow-panel reactive antibody (PRA) 
class 1 0.74%, class 2 0.12%). After transplantation, he 
received basiliximab, methylprednisolone, tacrolimus, 
and mycophenolate mofetil, and his serum creatinine level 
was stable (0.4 mg/dl, estimated glomerular filtration rate 
(e-GFR) of 95.9 ml/min/1.73 m2).

Two months after the transplantation, he suffered from 
cytomegalovirus infection and his renal function dete-
riorated (serum creatinine 0.63 mg/dl, e-GFR 61.9 ml/
min/1.73 m2). A kidney biopsy revealed type IA ACR 
(g1, t2, i2, v0). He was treated with methylprednisolone 
pulse therapy (MPT) and gusperimus hydrochloride. At 
this point, no de novo DSA was detected (Table 1). His 

renal function soon normalized (serum creatinine 0.43 mg/
dl and e-GFR 89.4 ml/min/ 1.73 m2).

Six months after transplantation, his serum creatinine 
rose again (0.62 mg/dl, with e-GFR of 65.9 ml/min/1.73 m2). 
Episode biopsy was again performed, despite the short 
interval from the previous biopsy. Moderate tubulitis and 
C4d-positive dilated peritubular capillaries (PTCs) filled 
with inflammatory cells were newly observed (Fig.  1). 
Type II AMR and type IB ACR (g1, t3, v0, i2, ptc3, C4d3) 
were diagnosed. A crossmatch test (CDC-T 0%, CDC-B 
30%, FCXM-T 39.06%, FCXM-B 205.82%, Flow PRA 
29.65%) and de novo DSA were positive (Table 1). He 
received two courses of plasma exchange (PE) (1.5 plasma 
volume exchange for three consecutive days per course), 
combined with three courses of methylprednisolone pulse 
therapy (MPT) (30 mg/kg/day of methylprednisolone for 
three consecutive days per course). Finally, single-dose 

Table 1   Result of crossmatch test and DSA

HLA type; recipient: A24, A, B61, B60, DR9, DR11; donor: A2, A26, B61, B59, DR1, DR4
ND no data

Before trans-
plantation

2 months after transplan-
tation (ACR IA)

6 months after transplanta-
tion (AMR + ACR IB)

14 months after 
transplantation

32 months after 
transplantation

CDC-T 0% 0% 0% 0% ND
CDC-Bw 0% 0% 30% 50% ND
FCXM-T (−) (−) 39.06 (−) ND
FCXM-B (−) (−) 205.82 81.71 ND
HLA class 1 (Flow PRA) 0.74% 1.35% 29.75% ND 2.71%
HLA A2 antibody 3133.66 (−) (−)
HLA A26 antibody 3935.19 (−) (−)
HLA B59 antibody 1702.2 (−) (−)
HLA class 2 (Flow PRA) 0.12% 1.82% 83.18% ND 6.08%
HLA DQ5 antibody 11120.9 8586 7667.86

Fig. 1   Pathological findings 6 months after transplantation revealed type II AMR and type IB ACR (g1, t3, v0, i2, ptc3, C4d3). a Infiltration of 
inflammatory cells to peritubular capillaries (capillaritis). (PAS staining). b C4d linear stains to peritubular capillaries
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rituximab (375 mg/m2) was also administered. His serum 
creatinine level stabilized around 0.5 mg/dl (e-GFR 77 ml/
min/1.73 m2) (Fig. 2). During hospitalization, he confessed 
that his non-adherence started around 4 months after the 
transplantation, much to his mother’s consternation. He and 
his family again underwent the patient education program 
based on 2009 Kidney Disease: Improving Global Outcomes 
(KDIGO) clinical practice guideline on the monitoring, 
management, and treatment of kidney transplant recipients 
[5]. We identified a family conflict and attempted to resolve 
it.

A renal biopsy 14 months after transplantation revealed a 
near-complete disappearance of inflammatory cells from the 
PTCs and significant attenuation of C4d staining along the 
PTCs. The DSA had also significantly decreased (Table 1). 
The patient received a maintenance regimen of rituximab 
as recovery of his B cell after 14 months from the trans-
plantation. Three years and 6 months after the transplanta-
tion, he received a protocol biopsy which showed no sign of 
AMR or ACR, but was slightly positive for C4d with PTCs. 
His serum creatinine level has remained around 0.6 mg/dl 
(e-GFR 65 ml/min/1.73 m2).

Discussion

The KDIGO Transplant Working Group recommends 
an ‘episode biopsy’ when a patient shows a persistent or 
sustained elevation of serum creatinine even after empiric 
treatment [5]. In our patient, the creatinine level returned to 
baseline after treatment for ACR but soon rose again. We 

initially considered strengthening treatment for the ACR. 
However, in accordance with the KDIGO guidelines, we 
performed an additional biopsy instead. Surprisingly, the 
results disclosed AMR and we promptly initiated multi-
disciplinary treatment. The methodological choices that 
we made contributed to preserving his graft function. To 
date, we have been unable to find any case reports of AMR 
occurring shortly after ACR, especially within 6 months of 
a kidney transplantation.

Wiebe et al. prospectively followed 315 Canadian patients 
who were negative for DSA before kidney transplantation 
for 6.2 ± 2.9 years [6]. Forty-seven patients (15%) developed 
de novo DSA. In addition, 10-year graft survival in patients 
who developed de novo DSA was significantly poorer than 
in those without it (57 vs. 96%, p < 0.0001), suggesting that 
the presence of de novo DSA is strongly associated with 
graft loss.

Recently, patients with C4d-negative AMR have been 
reported, although the underlying mechanism remains 
unclear [7]. Therefore, examination of DSA is necessary 
for the diagnosis of AMR. Immunosuppressive therapy per 
protocol and the characteristics and primary diseases of the 
patients are irrelevant to the emergence of de novo DSA [8]. 
Meanwhile, non-adherence was strongly associated with de 
novo DSA and graft rejection [6]. Wiebe et al. studied 315 
consecutive renal transplants without pretransplant DSA and 
reported that there was a large difference in the rate of non-
adherence between patients with de novo DSA (n = 47) and 
without de novo DSA (n = 268) (49 vs. 8%). Furthermore, 
non-adherence was more prevalent in pediatric patients 
(24% of the pediatric cohort vs. 13% of the adult cohort) 

Fig. 2   Clinical course of the 
patient. mPSL methylpredni-
solone, MPT methylpredniso-
lone pulse therapy, PE plasma 
exchange, Tac tacrolimus, MMF 
mycophenolate mofetil, RTX 
rituximab, GCV ganciclovir, 
DSG gusperimus hydrochloride, 
RBX renal biopsy, DSA donor-
specific antibody, Cre creatinine 
(mg/dl)
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[6]. Indeed, our patient confessed to non-adherence, which 
might have resulted in the emergence of the de novo DSA.

For the treatment of AMR, the KDIGO Transplant Work-
ing Group recommends rituximab combined with increased 
immunosuppression, intravenous immuno-globulins (IVIG) 
and PE [5]. Prompt reduction of DSA may improve the 
probability of graft survival. Everly et al. demonstrated that 
patients who experienced a greater than 50% reduction of 
DSA within 14 days from the initiation of treatment had a 
better prognosis [9]. Genberg et al. reported that rituximab 
was able to prevent DSA production for long periods by 
eliminating B cells even in pediatric recipients [10]. For the 
treatment for AMR, we propose using PE to remove DSA, 
steroids to reduce inflammation, and rituximab to prevent 
DSA production. However, more cases and longer observa-
tion are necessary to establish an effective treatment against 
AMR due to de novo DSA especially in pediatric patients.

Although AMR occurred shortly after an episode of ACR 
in the present case, our patient was successfully treated. Our 
experience suggests that the episode biopsy is essential to 
assessing allograft rejection.
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