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Recurrent primary focal segmental glomerulosclerosis (FSGS) after kidney transplantation requires 
prolonged treatment, often with unsatisfactory results. We report 2 cases of FSGS recurrence that 
achieved remission with subcutaneous daratumumab and propose novel mechanisms of its action that 
demonstrate efficacy in this disease. The first patient was a 51-year-old woman who experienced early 
FSGS recurrence 1 month after transplantation. With regular biweekly plasma exchange, her daily 
proteinuria was 1-1.5 g, and the estimated glomerular filtration rate was 43 mL/min/1.73 m2. Although 2 
doses of rituximab depleted CD19/20 B lymphocytes, they were ineffective in reducing proteinuria, 
leading to the reintroduction of plasma exchange. Based on histological persistence of FSGS at the 1- 
year surveillance biopsy, subcutaneous daratumumab treatment was initiated, which led to a rapid 
decrease in proteinuria and disease remission. The second patient was a 25-year-old woman with a 
second relapse of FSGS 7 years after transplantation, which was immune adsorption dependent as 
rituximab was ineffective in inducing remission. A kidney biopsy performed 2 years later showed 
persistence of FSGS as well as chronic active antibody-mediated rejection. Daratumumab treatment was 
initiated using the chronic active antibody-mediated rejection treatment protocol. With this treatment, 
daily proteinuria decreased from 6 g to 0.3-0.5 g, and immune adsorption was discontinued. In 
conclusion, daratumumab shows promise in controlling recurrent FSGS in selected kidney transplant 
recipients with potential mechanisms beyond plasma and natural killer cells.

© 2026 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article 
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 

INTRODUCTION
Primary focal segmental glomerulosclerosis (FSGS) has a 

high posttransplant recurrence rate1,2 that is associated with 

an increased risk of graft loss.1,3,4 Despite early initiation of 

plasma exchange (PEX) or immune adsorption (IA) often in 

combination with rituximab, complete remission is ach

ieved in about 40% of cases, with treatment often poorly 

tolerated and burdensome.5 Newer agents such as the B 

cell–depleting obinutuzumab and the plasma cell–targeting 

daratumumab have shown promise in small case series, 

mostly in combined infusion treatment.6

In this study, we present 2 cases of FSGS recurrence that 

were successfully treated with subcutaneous dar

atumumab, resulting in complete remission and with

drawal of PEX/IA.

A REPORT OF 2 CASES

Case 1
The first patient was a 52-year-old White woman who 

presented with nephrotic syndrome at the age of 37. The 

initial kidney biopsy (KB) revealed minimal change dis

ease, and a year later, FSGS, perihilar variant, was diag

nosed. Unfortunately, despite treatment, her kidney 

function slowly deteriorated, and she underwent a 

deceased-donor kidney transplant (KT) 13 years later. The 

patient was anuric before KT. One month after KT, 

nephrotic-range proteinuria was detected during routine 

outpatient follow-up, and KB revealed FSGS recurrence 

with 70% fusion of podocyte foot processes. PEX was 

initiated, along with pulse steroids. Perindopril 4 mg daily 

was started. After partial remission was achieved, the 

frequency of PEX was reduced to biweekly treatment. A 

native arteriovenous fistula was constructed in her left 

forearm to provide vascular access. PEX and methylpred

nisolone were poorly tolerated and resulted in only partial 

remission of the disease, with daily proteinuria of 1-2 g. 

Eight months after FSGS recurrence, 2 doses of rituximab 

were administered with no effect, which led to the rein

troduction of biweekly PEX. At that time, dapagliflozin was 

initiated, and the dose of perindopril was increased to 4 

mg twice daily. Based on the results of the 1-year 

surveillance KB, which showed histological persistence of 

FSGS (Fig 1) and poorly tolerated maintenance treatment, 
we opted for an experimental treatment with dar
atumumab, an anti-CD38 monoclonal antibody previously 
reported as successful.6,7 We decided to try daratumumab 
alone in the subcutaneous form and a fixed dose of 1,800 
mg. The treatment protocol that was used is described in 
detail in Item S1. The first dose of daratumumab was well 
tolerated and resulted in a rapid decrease in proteinuria 
from 1.5 g/d to 0.3-0.5 g/d, as well as discontinuation of 
PEX. Another dose of daratumumab 1,800 mg subcuta
neously was given almost 3 months later owing to 
persistent low-grade proteinuria (0.3-0.5 g/d), which led 
to a further decrease in daily proteinuria to 0.16-0.2 g. No 
prophylactic therapy was initiated, and no clinically rele
vant opportunistic infections were detected. Maintenance 
immunosuppression was not modified. One month after 
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the second dose of daratumumab and 5 months after PEX 
was withdrawn, the disease remained in full remission 
(daily proteinuria below 0.3 g), and we decided to grad
ually withdraw steroids owing to poor tolerance, partic
ularly weight gain and hypertension. Nine months after 
PEX was withdrawn and 6 months after the second dose of 
daratumumab, the patient is in good overall health with 
stable kidney function and daily proteinuria averaging 
below 0.3 g. The timeline of treatment and changes in 
daily proteinuria are shown in Fig 2. Before and during 
treatment, we measured lymphocytic populations in the 
peripheral blood with results presented in Item S1.

Case 2
The second patient was a previously reported 25-year-old 

woman who carried single heterozygous NPHS1 (p.N188I; 

AAC>ATC) and NPHS2 (p.R229Q; CGA>CAA) genetic vari

ants.8 She had been treated with hemodialysis and was anuric 

before KT. Eleven days posttransplant, early FSGS recurrence 

required the introduction of PEX that was performed through 

a jugular central venous catheter that led to the formation of 

right atrial thrombus requiring surgical removal. After several 

unsuccessful attempts, a right forearm arteriovenous fistula 

was successfully constructed, ensuring vascular access for 

PEX. Four years after KT, full disease remission was achieved. 

Seven years after KT, FSGS relapsed with no signs of rejection 

on KB. The patient was retreated with pulse steroids and 

reintroduction of the intensive PEX regimen (2-3 weekly 

sessions) followed by 2 fixed doses of rituximab 1,000 mg. 

The treatment was unsuccessful, and IA was started 8 years 

after transplantation. Biweekly IA induced a partial remission 

with daily proteinuria ranging from 2-2.5 g. Unfortunately, 

recurrent thromboses led to the failure of arteriovenous fis

tula. Given the history of atrial thrombus after the insertion of 

jugular central venous catheter, IA was subsequently per

formed through a temporary central venous catheter 

inserted in the femoral vein before every IA procedure. 

With limited vascular access options and low proteinuria 

(0.3-0.5 g/d), the frequency of IA was reduced to every 4 and 

later to every 8 weeks. Nine years after KT and 3 years after 

FSGS recurrence, an increase in daily proteinuria to 1g was 

detected on routine outpatient follow-up. Antiproteinuric 

agents were not initiated because of low blood pressure (100- 

110/60 mm Hg). Donor-derived cell-free DNA (dd-cfDNA) 

was increased at 4%, and de novo donor-specific antibodies 

(DSA) anti-A11, -B56, -Cw1, -Cw12, and -DR1 were present 

in the patient’s serum with a low mean fluorescence intensity 

(180-340). A KB confirmed chronic active antibody- 

mediated rejection (cABMR) with segmental fusion of 

podocyte foot processes (30%). IA was discontinued, and 

daratumumab was started following our center’s experi

mental protocol for cABMR used at the time. Before dar

atumumab treatment was initiated, proteinuria increased to 

6.4 g/d and later gradually decreased. A rebiopsy after 6 

months of treatment showed no signs of active rejection in 

conventional and molecular biopsy (Molecular Microscope 

Diagnostic System [MMDx]) together with low levels of 

proteinuria (0.2 g/d) and low dd-cfDNA (0.3%). The change 

in dd-cfDNA is shown in Fig S1. The change in DSA with 

daratumumab treatment are presented in Table S2 and the 

trend in peripheral lymphocyte count measured by flow 

cytometry in Table S3. The patient recently received another 

fixed dose of daratumumab owing to a mild increase in dd- 

cfDNA to 0.6% 9 months after initial treatment and is under 

close supervision at the transplant clinic. Detailed description 

of both cases is presented in Table S1.

DISCUSSION
Our 2 cases show that daratumumab is an effective treat

ment option in selected individuals with recurrent FSGS 

and can lead to full remission with no relevant side effects.

Figure 1. Light microscopy (hematoxylin and eosin, ×20) showing only focal, nonspecific chronic changes involving all parts of the 
nephron. (A) Viable glomeruli that are histologically unremarkable. (B) Electron microscopy of the viable glomeruli confirming ultra
structural signs of persistent podocytopathy (diffuse, ∼70% foot process effacement of reactively altered podocytes, indicated by 
the arrow).

Ale�s Rigler et al 

2 Kidney Med Vol 8 | Iss 9 | September 2026 | 101473



Daratumumab is a fully human monoclonal antibody 

that targets CD38, a transmembrane glycoprotein highly 

expressed on plasma cells9 as well as other cell types.10,11

CD38 is an important molecule in immune regulation and 

signaling, with its expression induced under inflammatory 

conditions. Recently, the role of CD38 in immune- 

mediated diseases has become increasingly recognized.11

In the field of KT, anti-CD38 therapies have been suc

cessfully used to treat cABMR in both donor-specific 

antibody–positive and donor-specific antibody–negative 

cases, which is consistent with their action on plasma as 

well as natural killer cells.12

Anti-CD38 therapies have also been studied in immu

noglobulin A nephropathy and membranous nephropathy. 

In both diseases, a very rapid response to treatment was 

observed, which could not be attributed solely to the 

reduction of plasma or natural killer cells. It can be inferred 

that anti-CD38 therapy has an additional effect on other 

cell types expressing CD38 that contribute to glomerular 

damage. For example, CD38 receptors are expressed on the 

surface of macrophages, in which they promote podocyte 

injury and apoptosis.13 In recurrent FSGS, macrophages 

secrete soluble permeability factors, such as calcium/ 

calmodulin-dependent serine/threonine kinase that 

contribute to podocyte damage.14 In addition, it had been 

shown that podocyte injury can be promoted through 

chemokine CCL2-dependent macrophage infiltration and 

activation.15 Last, CD38 is not only a surface glycoprotein 

but also a multifunctional enzyme that reduces the tissue 

NAD+ level and increases NF-κB signal transduction pro

moting the expression of proinflammatory genes.16 It had 

been previously recognized that antibodies targeting anti- 

CD38 will also affect macrophage function.16 Therefore, 

we speculate that the efficacy of daratumumab in our 2 

cases was attributed to a decrease in the number of 

pathogenic macrophages contributing to podocyte injury. 

It was this targeted action of daratumumab that led us to 

opt for this treatment alone and not another B cell– 

depleting agent, because prior rituximab treatment was 

ineffective in both our patients. We believe CD38+ mac

rophages may serve as an inflammatory marker of disease 

activity and could potentially guide treatment decisions in 

patients with recurrent FSGS.

In our 2 cases, daratumumab was used subcutaneously, 

in a fixed dose (1,800 mg) as proposed by the Columbia 

study17 and recently by a Singapore group in the treatment 

of cABMR.18 Daratumumab, administered subcutaneously, 

is shown to have fewer infusion-related reactions with 

equal efficacy and easier preparation, with no absolute 

requirement for a vascular access.18 In our 2 cases, no 

infusion-related reactions occurred, and the treatment was 

well tolerated.

In case 2, although the patient carried single heterozygous 

NPHS1 (p.N188I; AAC>ATC) and NPHS2 (p.R229Q; CGA>
CAA) genetic variants, current evidence does not support a 

pathogenic role for this combination in the absence of 

additional mutations19,20 and does not confirm genetic FSGS. 

The patient suffered from FSGS recurrence 3 years before 

daratumumab was initiated, which was managed with PEX 

and later IA. The diagnosis of recurrent FSGS at that time was 

made histologically with no histological evidence of rejec

tion. Although treatment was successful in inducing a partial 

remission of FSGS, it required a vascular access that was 

difficult to maintain owing to recurrent thrombosis of arte

riovenous fistula and previous thrombus in the right atrium 

after central venous catheter insertion. When KB performed 

owing to an increase in proteinuria and increased dd-cfDNA 

showed signs of cABMR, we opted for the treatment with 

daratumumab that has shown previous additional potential in 

the treatment of recurrent FSGS and required no vascular 
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Figure 2. The timeline of treatment and the change in proteinuria in case 1. Abbreviations: eGFR CKD-EPI, estimated glomerular 
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access. Because daratumumab targets the pathophysiological 

mechanisms of both cABMR and FSGS, it can be a valuable 

single therapeutic option for patients with a history of both 

diseases. In addition, even in a patient with known FSGS and 

suspected recurrence after KT, an increase in proteinuria 

should prompt additional tests, including KB, to rule out 

pathologies other than FSGS. Rebiopsy should not be delayed 

owing to known FSGS recurrence, as this may prevent the 

patient from receiving prompt and adequate treatment. The 

importance of a biopsy to confirm FSGS recurrence has 

recently been emphasized by a commentary on the role of 

bleselumab in preventing recurrent FSGS.21 Bleselumab, a 

humanized monoclonal CD40 antibody, not only failed to 

show a significant benefit in preventing FSGS recurrence but 

also has shown potential to increase the risk of rejection 

when replacing mycophenolate mofetil.22 It seems that 

standard maintenance immunosuppression should not be 

modified or minimized in patients who receive additional 

treatment for recurrent FSGS, as this may increase the risk of 

rejection. In case 2, the dose of mycophenolic acid was 

lowered when she started treatment of FSGS recurrence 3 

years prior, potentially contributing to the development of 

cABMR.

In conclusion, our report demonstrates that subcutane

ous daratumumab is an effective and safe treatment option 

for patients with recurrent FSGS and concomitant cABMR. 

Treatment decisions should be based on histological find

ings detected on KB and not only on the level of proteinuria. 

The dosing interval of daratumumab should be individual

ized, considering daily proteinuria, potential side effects of 

increased immunosuppression, and possibly rebiopsy re

sults. We need novel biomarkers to better predict successful 

treatment outcomes of recurrent FSGS with daratumumab.
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