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Abstract
Chronic graft-versus-host disease (cGVHD) is a leading cause of non-relapse mortality in al-
logeneic hematopoietic cell transplant (HCT) recipients. While the current standard of care is 
proactive in detecting cGVHD in the lungs, liver, and skin, cGVHD involving kidneys is an un-
derrecognized and likely underdiagnosed cause of post-HCT renal dysfunction. Nephrotic 
syndrome (NS) is a very rare complication of HCT that is postulated to be a glomerular man-
ifestation of cGVHD. Herein, we report 2 cases of post-HCT minimal change disease likely 
secondary to cGVHD. In both cases, the onset of NS coincided with tapering of calcineurin 
inhibitors, and 1 patient had previously been diagnosed with cGVHD of the lungs. One patient 
was treated with corticosteroids alone and the other with a corticosteroids and tacrolimus. 
Complete, sustained remission was achieved in both cases. Our cases illustrate the implica-
tions of the association between cGVHD and post-HCT NS for patient care, including the im-
portance of obtaining a renal biopsy to establish an accurate histopathological diagnosis and 
guide-appropriate treatment.
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Introduction

Although advancements in hematopoietic cell transplants (HCTs) have significantly 
improved outcomes for patients with myelodysplastic syndrome (MDS) and acute leukemia, 
HCT still carries a substantial risk for severe posttransplant complications including relapse, 
opportunistic infection, and graft-versus-host disease (GVHD). While the current standard of 
care is proactive in recognizing the more common manifestations of GVHD in the lung, skin, 
and liver, atypical presentations involving other organ systems pose a greater diagnostic 
challenge. One example is GVHD of the kidney, an exceedingly rare and poorly understood 
manifestation of GVHD. Due to the paucity of reported cases, the full range of potential clinical 
manifestations remains to be seen, and there is no established standard of care. However, 
there is evidence indicating that chronic GVHD (cGVHD) may be an underdiagnosed cause of 
post-HCT renal dysfunction.

The list of potential causes for renal dysfunction in HCT recipients is long and includes 
hypovolemia, sepsis, tumor lysis syndrome, medication-induced nephrotoxicity, and GVHD. 
One particularly rare but potentially lethal cause of renal dysfunction in HCT recipients is 
nephrotic syndrome (NS). Among patients with post-HCT NS, membranous nephropathy 
(MN) and minimal change disease (MCD) are by far the most commonly identified histopath-
ological subtypes; however, case reports of membranoproliferative glomerulonephritis, class 
III lupus nephritis, focal segmental glomerulosclerosis, and IgA nephropathy have also been 
published [1–4]. A growing body of evidence suggests that many cases of post-HCT NS may 
represent a glomerular manifestation of cGVHD. This assertion is supported by the obser-
vation that over 87% of cases of post-HCT NS occur in patients with cGVHD, along with the 
well-described temporal relationship between the tapering of immunosuppressive medica-
tions and the onset of NS [5, 6]. Further evidence was discovered through basic science 
research in murine models of cGVHD showing membranous changes, direct mesangial 
damage, and immune complex deposition [7–9].

The mechanism by which cGVHD leads to the development of post-HCT NS is poorly 
understood, and the full range of potential clinical manifestations remains to be seen. Due to 
the paucity of reported cases, there is no established standard of care for HCT recipients who 
present with signs and symptoms of NS. Herein, we present 2 cases of post-HCT MCD likely 
secondary to cGVHD of the kidney.

Case Report/Case Presentation

Case 1
A 64-year-old male with a history of T-cell large granular lymphocyte disorder and gout 

was referred to the clinic for chronic leukopenia and recurrent granuloma annulare nodules 
on the trunk, arms, and face. Bone marrow biopsy revealed mild erythroid and megakaryo-
cytic dysplasia with a slightly elevated blast percentage (5%) suggestive of MDS with an inter-
mediate-risk IPSS-R score of 3.5. The patient completed three cycles of azacitidine without 
major adverse effects, and he subsequently underwent reduced-intensity allogeneic HCT 
from a matched, unrelated, female donor with a minor ABO incompatibility (O+ donor to A+ 
recipient). He received standard posttransplant GVDH prophylaxis with tacrolimus and 
methotrexate.

Seventy-three days posttransplant, the patient presented with a 1-week history of 
generalized weakness, fatigue, dyspnea, nonfocal abdominal pain, and nonspecific arthralgias, 
most prominent in the knees and ankles. Shortly thereafter, he experienced acute onset 
of altered mental status and aphasia, prompting CT and MRI of the brain, which showed 
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no evidence of acute intracranial pathology. Due to concern for encephalitis, the patient 
was treated empirically with cefepime, azithromycin, acyclovir, and ampicillin. Three 
days later, he developed acute hypoxic respiratory failure which, considering his immu-
nocompromised state, raised concern for atypical pneumonia; however, infectious 
pathogen panels were negative. Ultimately, a lung biopsy revealed diffuse alveolar injury 
consisted with idiopathic pulmonary syndrome consistent with cGVHD. He was treated 
with etanercept and high-dose steroids and maintained on tacrolimus until day 211 post-
transplant.

244 days posttransplant, the patient presented to the emergency department with a 
1-week history of dyspnea, chills, anorexia, cough, light-headedness, and fatigue. Initial blood 
work was notable for profound anemia (hemoglobin 4.1 g/dL), reticulocyte count of 10%, 
total serum bilirubin of 3.3 g/dL, and elevated serum creatinine of 2.0 mg/dL, along with 
spherocytosis on peripheral blood smear. Autoagglutination and antiglobulin studies were 
performed due to concern for hemolysis, and the results were consistent with cold agglutinin 
syndrome. The patient responded well to treatment with corticosteroids, IVIG, and trans-
fusion of 2 units of packed red blood cells, and by the day of his discharge, his hemoglobin was 
stable at 7.0 g/dL. After discharge, he completed an oral prednisone taper and received a total 
of four doses of rituximab.

280 days posttransplant, the patient again presented to the emergency department with 
hypertension, fatigue, and peripheral edema that were initially attributed to his glucocor-
ticoid therapy, but quickly progressed to frank NS with anasarca, frothy urine, worsening 
hypertension, and a 50-lb weight gain. Serum studies revealed a creatinine of 3.3 mg/dL, 
blood urea nitrogen of 86 mg/dL, and serum albumin of 2.2 g/dL. Urine studies showed 
massive proteinuria with a spot urine protein-to-creatinine ratio of 26.13 g/g, moderate 
hyaline casts, and specific gravity of 1.017. Renal ultrasound showed diffuse bladder wall 
thickening, increased echogenicity without hydronephrosis, and a mildly enlarged prostate. 
A kidney biopsy was performed (Fig. 1), and electron microscopy revealed severe effacement 
of the podocyte foot processes with no pathologic abnormality in the proximal tubules and 
peritubular capillaries. Light microscopy showed normal-appearing glomeruli and no 
evidence of immune complex deposition on immunofluorescence staining, leading to a diag-
nosis of MCD.

The patient was treated with diuresis and oral prednisone 1 mg/kg and restarted on 
tacrolimus with marked improvement in his edema. Prednisone was tapered rapidly over 3 
months, per patient preference, and tacrolimus was continued for a total of 9 months. Within 
3 months of starting treatment, the urine protein-to-creatinine ratio had decreased to <1 g/g. 
Kidney function continued to improve over the subsequent 6 months, reaching a new serum 
creatinine baseline of 1.6–1.9 mg/dL (estimated glomerular filtration rate 36–44 mL/
min/1.73 m2), consistent with chronic kidney disease stage III. Since last office visit on day 
680 posttransplant, the patient has experienced no further complications.

Case 2
A 65-year-old female with a history of hypertension and heart palpitations was 

referred to the clinic for evaluation of possible MDS discovered on a bone marrow biopsy 
performed as part of a workup for anemia. Review of the biopsy revealed an increased 
blast percentage (12%) consistent with MDS subtype EB-2 with an intermediate-risk 
IPSS-R score of 4. The patient tolerated 6 cycles of azacitidine without major side effects, 
and subsequently underwent reduced-intensity conditioning allogeneic HCT from a 
matched, unrelated, ABO-compatible donor (R-A-/D + A+). She received standard post-
transplant GVHD prophylaxis with cyclosporine and methotrexate. Her hospital course 
was complicated by newly diagnosed atrial fibrillation that resolved with metoprolol, and 
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she was discharged on appropriate prophylaxis. The cyclosporine taper was started at 
day 135 posttransplant.

268 days posttransplant, the patient presented to the hospital with oliguria and 
anasarca. At the time of admission, her cyclosporine had been tapered down to 25 mg 
every other day, and she was on prophylaxis with TMP-SMX 160 mg 3 times a week. Labo-
ratory on admission were notable for elevated serum creatinine (6.0 mg/dL from a 
baseline of 1.0 mg/dL) and massive proteinuria (spot urine protein-to-creatinine ratio 
13.65 g/g). A kidney biopsy was performed (Fig. 2), and electron microscopy showed 
severe effacement of the podocyte foot processes with normal-appearing glomeruli on 
light microscopy and no complement or immunoglobulin deposits on immunofluores-
cence, consistent with MCD.

The patient underwent hemodialysis (HD) via a temporary HD catheter and was started 
on tacrolimus 0.5 mg twice daily and methylprednisolone 1 g/kg/day. Methylprednisolone 
was continued for 11 days, and tacrolimus was discontinued after 7 days due to concern for 
impaired kidney recovery in the acute setting due to drug-induced vasoconstriction. A 
tunneled dialysis catheter was placed in anticipation of long-term HD requirement. She was 
ultimately discharged home on prednisone 60 mg daily, with a plan to undergo HD 3 times a 
week. Within 1 week of discharge, the patient’s urine output and solute clearance had markedly 
improved, and dialysis was discontinued after a total of 6 sessions. A full prednisone taper 
was completed by 4 months post-discharge, with resolution of her nephrotic-range proteinuria. 
Approximately, 570 days posttransplant, she has not required further HD, and her serum 
creatinine is currently stable at 1.1 mg/dL.

a

b

Fig. 1. a Histopathological images for Pa-
tient A; Light microscopy showing normal 
glomeruli. b Histopathological images for 
Patient A; Electron microscopy showing podo-
cyte effacement (red arrows).
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Discussion

The relationship between cGVHD and NS has significant implications for the 
management of post-HCT NS. The current mainstay of treatment for MCD is glucocor-
ticoid monotherapy, which results in complete remission in 80–95 percent of cases of 
MCD in adults [10]. In contrast, post-HCT MCD is frequently glucocorticoid-resistant, 
with a response rate of approximately 22% [9]. The remaining patients require combi-
nation therapy with calcineurin inhibitors, mycophenolate mofetil, or rituximab [11–15]. 
Likewise, post-HCT MN tends to be resistant to glucocorticoids, with response rates 
comparable to those seen in idiopathic MGN, approximately 11% [9]. While the treatment 
regimens for MCD and MN in HCT recipients are similar, there are significant differences 
in the prognosis of these 2 entities. In a systematic review of 116 patients treated for 
post-HCT NS, patients with MCD recovered at a median of 1.75 months, while median 
time to recovery for patients with MN was 7 months. Overall treatment outcomes also 
differed, with complete remission achieved in 81.3% of patients with MCD and 59.1% of 
patients with MN [9].

Considering these differences in treatment and prognosis, renal biopsy is instru-
mental to the management of HCT recipients who present with nephrotic-range 
proteinuria. However, HCT recipients are often medically complex, and renal biopsy may 
be underperformed in this population due to a high perceived risk of complications such 
as bleeding or infection. Renal biopsy should be considered in all patients in whom there 
is concern for post-HCT NS and should ideally be performed prior to starting immunosup-

a

b

Fig. 2. a Histopathological images for Pa-
tient B; Light microscopy shows normal 
glomeruli. b Histopathological images for 
Patient B; Electron microscopy shows podo-
cyte effacement (red arrows).
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pressive therapy whenever possible. In patients with a clear contraindication to biopsy, 
an empiric trial of corticosteroids should be considered. However, given the high like-
lihood of corticosteroid-resistant disease, clinicians should maintain a low threshold for 
starting additional immunosuppressive agents. Beyar-Katz et al. [9] proposed empiric 
treatment with corticosteroids, close monitoring, and reassessment of proteinuria at 
12–16 weeks to determine the necessity of additional immunosuppressants, although 
there have not been any studies investigating the efficacy of this approach. Furthermore, 
despite the role of long-term immunosuppression in solid organ rejection of the kidney, 
there is insufficient information in the literature detailing the most optimal prophylaxis 
for GVHD of the kidney or effective methods for the long-term treatment of cGVHD of the 
kidney.

Here, we described 2 cases of post-HCT MCD favored to be caused by cGVHD of the kidney. 
In both cases, the onset of NS coincided with the tapering of calcineurin inhibitors, raising 
suspicion for GVHD as the underlying cause. Biopsy was obtained shortly after the onset of 
symptoms, allowing for a timely diagnosis of MCD. Both patients were started on corticoste-
roids and tacrolimus, although tacrolimus was discontinued after a week in patient 2, and 
both patients had an excellent response with sustained remission after treatment. These 
cases highlight the importance of the connection between cGVHD and NS, and its implications 
for patient care. Clinicians should be aware that cGVHD is present in most patients with 
post-HCT NS, the vast majority of whom will require additional immunosuppression beyond 
glucocorticoid monotherapy. Furthermore, renal biopsy should not be delayed unless abso-
lutely necessary, as it is critical for ensuring an accurate diagnosis, appropriate treatment, 
and a more favorable outcome.
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