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Abstract

Objective. We describe a rare case of satisfactory renal allograft function without immunosuppressive therapy following alloge-
neic hematopoietic stem cell transplantation (alloHSCT). Case Report. The patient was a 64-year-old male who had undergone
a kidney transplant from a sibling donor in 2007. After 16 years, he required alloHSCT for acute myeloid leukemia (AML), with
the same sibling serving as the donor for both transplants. HLA was a 50% match. Post-alloHSCT, immunosuppressive therapy
was discontinued, and the renal allograft function remained stable. The patient later developed severe complications and suc-
cumbed to infection. Insights into the precise tolerance mechanisms were limited because laboratory evaluation for chimerism
was not performed. Conclusion. There is potential for immunosuppressive-free renal allograft function after alloHSCT. This
case underscores the significant risk of infection-related mortality. To achieve the best outcome, rigorous patient selection,
tailored conditioning regimens, robust infection prevention strategies, and the possibility of combined transplantation for care-
fully selected patients are needed.
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hematopoietic chimerism and regulatory T-cell
therapy. The coexistence of donor and recipient
hematopoietic cells within the recipient’s immune
system is hematopoietic chimerism. In this sit-

Introduction

The best way to treat chronic kidney failure is a
kidney transplantation from a living or deceased
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donor. Successful maintenance of graft function
requires immunosuppressive therapy, the use of
which has unwanted effects. These include: suscep-
tibility to infections, the rise of malignant diseases,
de novo diabetes, dyslipidemia, neurotoxicity, and
chronic allograft nephropathy due to the impact of
immunosuppressive drugs (1). If the patient some-
how develops transplantation tolerance, there is
no need for immunosuppressive therapy.
Transplantation tolerance is the stable accep-
tance of a transplanted organ without ongoing
immunosuppression. It represents a critical mile-
stone in transplant medicine. Several mechanisms
for achieving tolerance exist, such as durable

uation, an environment where the transplanted
organ is recognized as “self” is created. Combined
kidney and alloHSCT is a unique therapeutic strat-
egy that may induce transplantation tolerance. At
the same time, the long-term complications of im-
munosuppressive therapy are avoided. This type of
transplantation, combined kidney and alloHSCT
transplantation, is rarely performed and is typi-
cally limited to patients with concurrent renal and
hematologic conditions. The first described cases
were in patients with multiple myeloma.

Patients with combined kidney and alloHSCT
transplantation have highly variable outcomes
that are influenced by different factors, such
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as: pre-transplant conditioning regimens, HLA
compatibility, and recipient health status (2, 3).
Aggressive conditioning regimens can lead to
renal allograft damage and infections; malignan-
cies remain significant risks.

As far as we know, there have previously not
been any patients with combined transplan-
tation of kidney and alloHSCT in Bosnia and
Herzegovina.

We present the first case of a patient who un-
derwent allogeneic hematopoietic stem cell trans-
plantation 16 years after a kidney transplant from
a living relative.

Case Report

We present the case of a male patient, 64 yrs old,
whose primary renal disease was unknown, and
who spent five years on hemodialysis before a
living related kidney transplant was performed in
2007. After his kidney transplantation, he was reg-
ularly monitored by a nephrologist, and his immu-
nosuppressive regimen consisted of cyclosporine
(100 mg and 75 mg) and mofetil mycophenolate
250 mg 2x4. He was on steroid-free protocols of
immunosuppressive therapy after careful evalu-
ation. His levels of cyclosporine were kept in the
range of 100-150 umol/l during regular checkups.
He did not want to switch to tacrolimus therapy
because of personal reasons.

On January 2023 the patient was admitted to
hospital due to malaise, weight loss and profuse
sweating. A complete hematological work-up
was performed: bone marrow aspiration punc-
ture with myelogram, immunophenotype, and cy-
togenetic analysis, showing that it was a case of
acute myeloid leukemia/AML M4-M5/FAB. It
was mutually agreed that the patient should be
prescribed induction chemotherapy according
to the Idarubicin/Cytarabin 3+7 protocol. A pre-
vious assessment of renal allograft function was
performed. He was discharged on day 23 of ther-
apy and recovered. Aspiration puncture control
was performed, and disease remission confirmed.
After that, the first consolidation with high-dose
cytarabine was prescribed. A nephrologist was
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consulted for correction of the immunosuppres-
sants. HLA typing was performed for the recip-
ients in Sarajevo, and for the donor procedure, it
was performed in a transplantation center abroad.
The results of HLA typing are shown in Table 1.
The patient was transferred to a center abroad for
allogeneic bone marrow stem cell transplantation.
This was performed in May 2023 with a precondi-
tioning regimen consisting of cyclophosphamide
and busulfan, but data about the intensity and
dosage of the preconditioning regimen were im-
possible to obtain.

Table 1. HLA Typing for Donor and Recipient before
AlloHSCT

HLA Locus Donor Alleles Recipient Alleles
HLA-A 02 02,26
HLA-B 50 38,57
HLA-C 06 06, 12
HLA-DRB1 04 11,13
HLA-DQB1 03 03, 06

After the procedure, his immunosuppres-
sive maintenance therapy for kidney allograft was
halted, and he was followed up at our center from
September 1, 2023. According to the nephrolo-
gist's recommendations, he was not on immu-
nosuppressive therapy for his renal allograft. His
immunosuppressive therapy before and after al-
loHSCT is shown in Table 2.

Table 2. Immunosuppressive Therapy before and after
AlloHSCT

Time Point Medication Dosage
Pre-alloHSCT Cyclosporine 100 mg morning /75 mg
evening
Pre-alloHSCT Mycophenolate 250 mg twice daily
Mofetil
Post-alloHSCT ~ None N/A

On one occasion after that, in November 2023,
he was hospitalized at our center, due to bicytope-
nia and a drop in hemoglobin values. A hemato-
logical work-up was performed, and no relapse of
the disease was confirmed during this hospitaliza-
tion. His laboratory results are shown in Table 3.
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Table 3. Laboratory Results from January to December

Laboratory values January September November December
Creatinine (umol/l) 95 89 112 97

Urea (mmol/L) 10.8 6.2 53 18
Uroprotein (g/d) 0.17 0.47 - 2.2
Creatinine clearance (ml/min) 110 95 - 94

White blood count (109/L) 68 3.8 5.76 34

Red Blood count (109/L) 2.92 2.55 2.17 2.81
Hemoglobin (g/L) 91 99 88 88
Platelet (109/L) 83 130 75 33

CRP (mg/L) 27.7 114 74.2 112

Three weeks later, he was re-hospitalized due to
febricity. Upon admission, blood samples, as well
as urine and sputum were obtained. Physical in-
spection revealed ascites. Diagnostic ultrasound
(US) and computed tomography were performed.
The ascites was evacuated several times. According
to the US scan, a polypoid mass on the stomach
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Figure 1. Trends of key laboratory values from January to December 2023.

was verified, but gastroscopy did not confirm this

due to the patient’s deteriorating condition. Color

Doppler ultrasound of the renal allograft showed

normal findings. Trends of laboratory values are
shown in Figure 1. Urine output was satisfactory.

Viral testing, including cytomegalovirus

(CMV) PCR and Epstein-Barr virus (EBV) PCR,

were performed with negative re-

sults. Microbiology results showed

the presence of Klebsiella pneumoni-

ae ESBL and Acinetobacter bauman-

nii in his sputum and Escherichia coli

in his urine. Broad-spectrum antibiot-

ic therapy, including carbapenems and

colistin, was introduced. Despite the

therapy, the patient’s condition con-

— tinued to deteriorate, and three weeks
% —~ | after admission and 24 weeks after the
E & | alloHSCT, he died. No post-mortem
o J 2| examination was conducted.
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+ + Proper function of a renal allograft is

possible without immunosuppression
in patients after bone marrow trans-
plantation and is the result of newly
established transplantation tolerance.
That is: “the lack of destructive immune
responses to a transplanted organ in
the absence of immunosuppression”,
as first described by Oven et al. (4) and
later by Medawar et al. (5). So far, the




most promising ways to achieve successful trans-
plantation tolerance in humans are regulatory cell
therapy and hematopoietic chimerism. We pres-
ent a case highlighting the convergence of kidney
transplantation and alloHSCT as a therapeutic
strategy. Also, this case emphasizes the challeng-
es associated with long-term outcomes, such as in-
fection-related complications.

However, to achieve tolerance and durable chi-
merism, it is necessary to determine the state in
which donor hematopoietic cells are present in the
recipient organism (6). This may be achieved by
allogeneic bone marrow transplantation (BMT)
or allogeneic hematopoietic stem cell transplan-
tation (HSCT) (7). To accomplish any chime-
rism, a preconditioning regimen is necessary.
Preconditioning consists of myeloablative regi-
mens in which high-dose total irradiation is used
in combination with chemotherapeutic drugs.
Still, this approach carries the most significant
risk of developing complications: infections and
graft versus host disease (GVvHD). In the absence
of malignant disease, the risk of GVHD is not justi-
fied, so different non-myeloablative regimens have
been developed (8).

Solid organ transplantation is a unique chal-
lenge. Immunosuppression could lead to the
development of end-stage organ failure and malig-
nancies, which require a second transplant. One
to three percent of patients with liver and kidney;,
3-9% of heart and lung transplant patients, and up
to 10% of intestinal or multi-organ transplant pa-
tients develop post-transplant lymphoproliferative
disease (PTLD). Acute myeloid leukemia develops
in 0.2% of recipients of solid organs (9). Our pa-
tient belonged to the small group of patients who
developed acute myeloid leukemia after 16 years of
immunosuppressive therapy.

The outcome of patients with combined trans-
plantations depends on several factors: 1) the his-
tocompatibility of the transplanted organs, 2) the
sensitivity of the solid organ graft to conditioning
the regime necessary for HCT and the effects of
long-term immunosuppression, infection compli-
cations, and relapse rate after HCT (10). The donor
of hematopoietic stem cells (HSC) usually has an
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HLA that matches the recipient, not the trans-
planted organ. Therefore, alloHSCT can lead to
graft rejection. If the donor of the stem cells and
the solid organ kidney are the same, tolerance may
develop.

The most studied mechanisms of transplanta-
tion tolerance involve hematopoietic chimerism
and regulatory T-cell (Treg) activity. In this case,
the donor was the same for the renal allograft and
the hematopoietic stem cells. This resulted in a
shared immune environment. In a situation where
both donor and recipient hematopoietic cells coex-
ist, mixed chimerism develops, where the immune
system recognizes the renal graft as “self,” thereby
preventing rejection. Expansion of donor-derived
Tregs may suppress alloreactive T-cell responses.
That further contributes to tolerance. Although
Treg function was not evaluated in this case, exist-
ing studies suggest their critical role in preventing
graft rejection in immunosuppression-free con-
ditions. Also, preconditioning regimens may lead
to the depletion of alloreactive T-cells or render
them inactive, reducing the possibility of rejection.
Despite the absence of immunosuppressive thera-
py, the stable renal function in this patient post-
alloHSCT suggests the successful integration of
these mechanisms. It should be stressed that the
lack of solid evidence, such as laboratory confir-
mation of chimerism or Treg profiling, limits de-
finitive conclusions. Future cases should include
these evaluations to better explain the mecha-
nisms underlying tolerance.

Studies with combined transplantation are
scarce, and results are sporadically reported (11).
This reflects differences in patient selection, trans-
plant protocols, and post-transplant management.
The European Society for Blood and Marrow
Transplantation reported on 28 patients with com-
bined transplantation, of whom 12 patients had a
transplanted kidney. Patients with a transplanted
kidney were more prone to organ failure compared
to those with liver transplants. The overall surviv-
al (OS) was 75% at 3 months, 60.2% at 12 months,
45.1% at 36 and 40.1% at 60 months. The European
Society for Blood and Marrow Transplantation
study highlighted infection-related complications
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as the leading cause of mortality. It was mainly
within the first year post-transplant. These find-
ings align with our case, where the patient died
due to sepsis six months after alloHSCT. Also, the
same study noted that loss of graft function was
the second most common cause of mortality, em-
phasizing the challenges of maintaining long-term
renal allograft function in patients with combined
transplantation (12). Preserved renal graft func-
tion without immunosuppressive therapy, ob-
served in our patient, underscores the potential for
tolerance in such cases. However, the lack of chi-
merism testing in this case limits a more profound
understanding with complete evidence.

A study from Japan reported on 19 patients
with combined hematopoietic stem cell transplan-
tation (HSCT) and solid organ transplantation,
where nine patients had a kidney transplant. Eight
of the kidney transplant patients experienced renal
dysfunction during and after HSCT, with a wors-
ening of renal function within one year after trans-
plantation. All of them required dialysis, and three
of them experienced rejection of the renal al-
lograft. Five of the nine patients died within the
first year after HSCT. In this study, 5-year OS in
patients undergoing alloHSCT was 41.7% for non-
malignant diseases but just 23.1% for those with a
malignant disease. Median survival time was 10.7
months for all patients (13). In our case, the patient
did not need any form of renal replacement ther-
apy, and he was without any sign of malignancy,
which is different from the Japanese study. His sur-
vival was shorter than the average median surviv-
al time reported by Japanese authors: 7 months vs.
10.5 months (13). This difference may be attribut-
ed to several factors, such as the conditioning reg-
imen (cyclophosphamide and busulfan) used in
our case, and HLA matching. The Japanese study
highlighted a high incidence of rejection in kidney
recipients, a complication not observed in our pa-
tient. This could be explained by the fact that the
same donor for both the kidney and alloHSCT fa-
cilitated a degree of immune tolerance.

The latest French study presented excellent
overall survival of 94% for a 5-year period, with
excellent kidney graft survival (14). The survival

rates and complications reported in European
and Japanese studies show critical differences in
patient outcomes based on geographic regions,
transplant protocols, and post-transplant care. The
French study demonstrates the potential for excel-
lent outcomes with proper patient selection and
optimized care, contrasting data from European
and Japanese studies, which reported high early
mortality due to infections and graft rejection.

The patient we have presented died 24 weeks
after allogeneic HSCT transplantation due to in-
fection complications. This result correlates with
previous findings from The European Society for
Blood and Marrow Transplantation. His kidney al-
lograft function remained stable without immuno-
suppressive therapy (12). This highlights the critical
need for robust infection prevention and manage-
ment strategies in the early post-transplant period.

The main limitation of our case is the absence
of laboratory analyses to confirm chimerism, such
as B and T lymphocyte testing. Those tests would
provide direct evidence of tolerance mechanisms.
In this case, the absence of an established infection
monitoring protocol limited the ability to manage
complications preemptively. Strategies, such as
routine viral load and microbiological testing with
prophylactic antimicrobial therapies, could miti-
gate this risk in future cases. Also, no postmortem
examination was performed to identify the exact
cause of death. Without autopsy, there was no pos-
sibility to determine the extent of residual dis-
ease and infection. This article contributes to the
body of evidence by demonstrating the feasibili-
ty of maintaining stable renal graft function with-
out immunosuppression, even with early mortality
due to infection.

Conclusion

In conclusion, we have provided a report of a rare
case of a patient with acute myeloid leukemia who
successfully underwent alloHSCT from a relat-
ed donor 16 years after having received a related
kidney transplant. Later, he died due to infectious
complications. Our experience, in this case, sup-
ports the findings from European data of the high




risk of death in the first year post-alloHSCT due
to infective complications. This case underscores
the need for personalized approaches in cases like
this. We recommend several key procedures for
future practice in similar cases. First, donor-recipi-
ent compatibility should be maximized. Preferably,
the same donor should be used for kidney and al-
loHSCT transplants. Infection management should
include comprehensive screening for latent infec-
tions (e.g. CMV, EBV), a prophylactic strategy, and
arigorous prophylactic antimicrobial regimen (e.g.,
fungal, bacterial, and viral infections). Routine
microbiological surveillance should be standard
practice to enable early infection detection and in-
tervention. Post-transplant monitoring should be
done weekly during the first three months, and
it is essential to address complications promptly.
Chimerism monitoring is obligatory to understand
the tolerance mechanism and for guidance for im-
munosuppressive management. To ensure ongoing
graft stability, an assessment of creatinine, protein-
uria, and Doppler ultrasonography should be per-
formed monthly. Our case shows that combined
transplantation is feasible, and this approach could
be used but with high caution, and in a highly se-
lected group of patients.

What Is Already Known on This Topic:

Combined kidney transplanttion is done in rare circumstances and in
highly selected patients. These cases are rarely reported. Mortality is
high, mainly in the first year post-transplant and due to infections.

What This Case Adds:

There have not been any reports to date of patients with combined
kidney and alloHSCT in Bosnia and Herzegovina, and this is the first
report of that type. Even with post-transplant complications that de-
veloped after the second transplantation, the patient had a normal-
functioning renal allograft. This is an example of how tolerance was
developed and how a renal allograft could be functional without main-
tenance immunosuppressive therapy.
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