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Summary

Introduction. Primary recurrent focal segmental glomerulosclerosis (FSGS) after kidney transplantation (KT) is a serious
complication and a significant risk factor for graft loss. The incidence of FSGS worldwide varies from 1.4 to 21 cases per
million population. FSGS develops due to damage to the visceral epithelial cells of the kidney glomerulus (podocytes) and is
classified as a "podocytopathy.”

Objective. This study aims to demonstrate an early recurrence of FSGS with the development of nephrotic syndrome
based on a clinical case and to evaluate the short-term feasibility of plasmapheresis sessions.

Methods. The article describes a clinical case of early recurrence of FSGS with the development of nephrotic syndrome.
The primary treatment for disease recurrence after kidney transplantation includes plasmapheresis sessions and the
administration of rituximab.

Results. Analysis of the clinical case revealed that kidney graft thrombosis was a consequence of a drop in blood
pressure and a slowdown in blood flow at the anastomosis site during a plasmapheresis session, ultimately leading to graft
loss and the patient's return to dialysis therapy.

Conclusions. For subsequent planned kidney transplantation, the patient is at extremely high risk of disease recurrence
according to the literature, making the procedure not feasible in the short term.

Keywords: kidney transplantation, focal segmental glomerulosclerosis, nephrotic syndrome.
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BeepeHue. [lepBuyHbIA  peumamBupylolmMin - doKanbHO-CEerMEHTapHbI  rmomepynocknepod  (PCIC)  nocne
TpaHcnnautauuu novku (TT)  SBRSETCA CepbesHbIM  OCNOXHEHWEM U 3HAYMMbIM - (PaKTOPOM  pucka MOTepw
TpaHCNNaHTUPOBaHHOM Noykw. Mo pasHbIM oueHkaM B Mupe 3abonesaemocTb PCIC Bapbupyetcs oT 1,4 go 21 cnyyas Ha
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MunnoH Hacenenns. ®CIC paseuBaeTCs BCNeACTBME MOBPEXAEHNS BUCLEParibHbIX SMUTENMANbHBIX KIEeToK Knybouka
noyek (MoJoLMTOB) M OTHOCUTCS K rpynne «NogoLuMTonaTniy.

Llenbto paHHoro uccneaoBaHus. Ha npumepe OnMcaHHOMo KNWHMYECKOro Crnyvast ykasaTb Ha HEOOXOAMMOCTb OLEHKM
puckoB Bo3Bparta 3abonesanus ®CI'C nocrne TpaHcnaHTaLmm Noyky, BBUAY 6bICTporo Bo3BpaTa 3abonesaHms ¢ pa3BuTMem
HePOTMYECKOro CMHAPOMA C NoTepeit (PYHKLMM NEpPECaXEHHOr0 opraHa.

B cTaTbe onucbIBaETCA KMMHUYECKUIA Clyval NPOBEAEHUSI TPAHCMAHTALMM MOYKM OT XMUBOTO POACTBEHHOMO JOHOPA, Y
nauueHTa ¢ XpoHudeckon 6onesHbto novek 5 cragum B ucxopge ®CIC, ¢ paHHMM Bo3spaTom 3abonesanus De novo, ¢
pasBuTHEM HedpoThyeckoro cuHapoma. OCHOBHbIM NeyeHWeM B peunavBe 3abonesaHust Nocne TpaHCMNaHTaLuuu NoYKu
SBMSAETCA NPOBEJEHMEe CeaHCoB Nnasmodepesa 1 BBeeHue puTykcMaba.

PesynbTatbl uccnegoBaHuA. B pesynbTaTe aHanM3a KNWMHMYECKOro cnyyas Obino BbISIBNEHO, 4TO TPOm603
TpaHcnnaHTaTa NoYkM SBUCA CNEACTBUEM NafeHUs apTepuUanbHOrO AaBNEHMs U 3aMeasieHnsl CKOPOCTU KPOBOTOKA B 30He
aHacToMo3a Ha (hoHe NMPOBEAEHHOrO CeaHca nnas3macdiepesa, YTo B KOHEYHOM MTOre MPUBENO K NoTepe rpadiTa v Bo3BpaTa
nawuMeHTa Ha 3aMECTUTENBHYI0 NOYEYHYIO Tepanuio.

BoiBogbl. [Ing nocnenyoLlei npeanonaraeMon TpaHCMNaHTaLMM NOYKU N0 NMTEPATYPHbIM AaHHbIM NaLUMEeHT UMeeT
KpalHe BbICOKME pUCKM BO3BpaTa 3abonesaHus, 4TO [AenaeT NpOBEAEHWe [AaHHOW npoLedypbl B KPaTKOCPOUHON
nepcnexkTUBe He LienecoobpasHbIM.

Knroyeebie cnosa: mpaHcniaHmauus NoYKu, (hOKaNbHO-Ce2MeHmapHbIll 210MepyIocKIepos, HephpomuyecKuli
CUHOPOM.
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Introduction

Primary recurrent focal segmental glomerulosclerosis
(FSGS) after kidney transplantation (KT) is a serious
complication and a significant risk factor for the loss of the
transplanted kidney [1]. FSGS is a disease characterized by
proteinuria, the development of nephrotic syndrome with a
high rate of progression with a fairly rapid development of
the terminal form of chronic renal failure, also known as
end-stage renal disease (ESRD). Relapses of FSGS after
kidney transplantation are common and are associated with
poor survival of the kidney allograft. Independent risk
factors for relapse of FSGS include the onset of the disease
in childhood, rapid progression of primary FSGS to ESRD,
collapsing variant of FSGS, as well as a history of relapse
of FSGS in a previous allograft.

The prevalence of FSGS in Kazakhstan is difficult to
estimate due to the lack of widespread native kidney
biopsy. Global statistics also provide variable data due to
significant geographic and racial differences. The incidence
of FSGS is estimated to range from 1.4 to 21 cases per
million population [9]. FSGS can occur at any age, affecting
approximately 7-10% of children and 20-30% of adults with
nephrotic syndrome. In adults, FSGS is more common in
men, with an incidence 1.5-2 times higher than in women.
The incidence of FSGS is approximately 5 times higher in
black patients compared to white patients, with annual
incidence in the United States of America (USA) being 24
and 5 cases per million population, respectively [11, 6].

FSGS develops as a result of damage to the visceral
epithelial cells of the renal glomerulus (podocytes) and
belongs to the group of "podocytopathies". According to the
pathogenetic mechanism, FSGS can be divided into
primary, secondary and genetically determined. In primary
FSGS, widespread damage to podocytes is associated with
"permeability factors" circulating in the blood. It is assumed
that these factors cause structural and functional changes
in podocytes, promote the spreading of their pedunculated
processes, apoptosis and detachment from the basement
membrane with disruption of the glomerular barrier and the
development of proteinuria [5]. Soluble urokinase-type
plasminogen activator receptors, cardiotrophin-like factor-1,
antibodies to CD40 and others are considered as possible
permeability factors, but their nature is currently not entirely
clear. Among patients with nephrotic syndrome, the
prevalence of FSGS ranges from 12 to 35% and has a high
recurrence rate in the transplanted kidney [12].

Early histologic findings of recurrent FSGS include
subtle glomerular changes on light microscopy [10, 4, 8] but
significant podocyte effacement on electron microscopy;

foot process prolapse with possible podocyte dropout leads
to the development of segmental glomerular lesions [3, 7].
Experimental and clinical data suggest the existence of
circulating permeability factors, such as soluble urokinase-
type plasminogen activator receptor (SUPAR), cytokine-like
factor-1 (CLCF-1), CD40 axis, and apolipoprotein A-lb
(ApoA-Ib), in the pathogenesis of recurrent FSGS. These
biomarkers, including circulating permeability factors, may
facilitate earlier diagnosis of post-transplant FSGS and may
guide the development of new therapies that may be more
effective and improve long-term outcomes of kidney
transplantation.

Objective: Using the example of the described clinical
case, to indicate the need to assess the risks of recurrence
of FSGS disease after kidney transplantation, due to the
rapid recurrence of the disease with the development of
nephrotic syndrome with the loss of function of the
transplanted organ

The objectives of the study include conducting a brief
literature review of the accumulated experience on post-
transplant focal segmental glomerulosclerosis (FSGS) and
factors influencing its development, a detailed description of
the clinical case of a patient with primary recurrent FSGS
after kidney ftransplantation, and the formulation of
conclusions based on the analysis of this clinical case on
the use of various procedures and therapeutic approaches.

Description of a clinical case.

Informed consent of the patient and the conclusion of
the Local Ethical Commission of LLP "NROC" were
obtained for the description of this clinical case. Patient M.
(male), 18 years old, was admitted to LLP "NROC" on a
planned basis at 12:45 with the diagnosis: Terminal chronic
renal failure as a result of FSGS. Nephrobiosia from
01/16/2021. CKD stage 5. (GFR according to CKD EPI 5
ml/min). Uremia. Symptomatic arterial hypertension stage 3.
Program hemodialysis since June 2022. 10/05/2023. The
disease first debuted at the age of 15. The patient was
concerned about the presence of edema in the lower
extremities  within the shins, loose stools. During
examination, proteinuria up to 3.3 g /1, red blood cells in the
urine up to 20 in the field of vision, elevated cholesterol
levels up to 7.53 mmol / |, creatinine level 76.79 umol / |,
decreased albumin in the blood to 25 g / |, decreased total
protein to 42 g / I. A biopsy of native kidneys was
performed, morphological signs of focal segmental
glomerulosclerosis were diagnosed. A diagnosis of chronic
kidney disease stage 3A (CKD3A) against the background
of nephrotic syndrome, steroid-resistant variant (GFR 85 -
74 ml / min) was made. The patient received treatment with
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prednisolone 8 mgl/every other day, cyclosporine 200
mg/day, during the treatment, partial clinical and laboratory
remission was noted. Anemia and metabolic disorders were
corrected. Given the presence of nephrotic syndrome,
cyclosporine was discontinued, Endoxan 100 mg/day was
started, however, during therapy on the 10th day of taking
the drug, panic syndrome was noted, skin vesicular rash all
over the body, endoxan was discontinued, mycophenolate
mofetil (MMF) 1500 mg/day, angiotensin-converting
enzyme (ACE) inhibitors 10 mg/day were prescribed under
the control of blood pressure (BP) and glucocorticosteroids
(GCS). Despite the treatment, renal failure progressed with
the development of stage 5 CKD, at the age of 17 the
patient was taken to program hemodialysis.

Anamnesis of life and disease. The patient grew and
developed according to his age. Denies tuberculosis and
venereal diseases. Of the past illnesses, he notes colds.
Hemotransfusions were not performed. Heredity is not
burdened. Contact with infectious patients is denied. The
epidemiological environment is clean. Allergological
anamnesis is not burdened.

One year later, the patient expressed a desire to
undergo a kidney transplant. The recipient's sister, aged 25,
acted as a donor; according to the examination results, the
donor had no medical contraindications. The donor's GFR
was 97 ml/min/1.73 m2. In terms of preoperative
preparation, LP-003672 tacrolimus was started 3 days
before the operation, 2.0 mg 2 times a day, manufactured
by Nanopharma Development LLC, Republic of Tatarstan,
Kazan. On the day of the operation, induction was
performed with LO4AC02 Basiliximabum 20 mg
intravenously, manufactured by Novartis Pharma Stein AG,
Switzerland, P N015709/01 Methylprednisolonum 1000 mg
intravenously, manufactured by Pfizer, USA. There were no
technical complications during the operation, the
anastomosis of the renal artery with the internal iliac artery
was applied end-to-end, taking into account the small
diameter of the external iliac artery. There were no surgical
complications in the early postoperative period. The course
of the postoperative period was uneventful without
complications. The function of the transplanted kidney
remained normal, the creatinine level was 86 pmol / I. On

the fourth day after the operation, the patient noted a
gradual increase in creatinine to - 100 ymol / I, urea - 11.87
mmol / |, in the general urine analysis (GUA) proteinuria up
to 6.6 g / |, according to the ultrasound Dopplerography of
the renal vessels (USDG) there is no perfusion disorder of
the transplanted kidney, in dynamics on the fifth day the
creatinine level increased to 120 ymol / I, in the GUA
proteinuria up to 9.06 g / I. Given the lack of possibility of
morphological verification, biopsy of the transplanted kidney
was not performed. Given the history of the disease and the
characteristic clinical picture, this condition was considered
as a relapse of FSGS de novo on the transplanted kidney.
Immunosuppressive therapy was continued: L04AD02
prograf 3.0 mg 2 times a day, manufacturer Astellas Ireland
Co. Ltd, Ireland, P N016017/01 myfortic 540 mg 2 times a
day, Novartis Neva LLC, Russia, H02AB06 prednisolone 20
mg 1 time per day, Gedeon Richter, Russia. The patient
was prescribed plasmapheresis sessions every other day, 3
procedures with replacement of fresh frozen plasma (FFP)
and Albumin. On the fifth day, the patient underwent the
first plasmapheresis session with albumin and FFP
replacement in the evening. After the plasmapheresis
session, 2 hours later at night, the patient noted weakness,
felt abdominal pain in the umbilical region, dizziness,
darkening in the eyes, pain in the fistula area, after which
there was a single loose stool, the medical staff diagnosed
a drop in blood pressure to 80/40 mm Hg, an infusion of
saline solution was performed, blood pressure stabilized, an
analgesic drug ketoprofen 800 mg intravenously 1 time,
Hanmi Pharmaceutical Co., Ltd, South Korea was
prescribed, the pain gradually regressed. In the morning,
the fistula on the left forearm is painful to palpation, dense,
there is no blood flow. Palpation of the kidney transplant is
not enlarged, elastic consistency. Painless on palpation.
There was no urination through a urethral catheter at the
time of examination of diuresis. The patient underwent
Doppler ultrasonography of the transplanted kidney; blood
flow was not detected; CT was performed in angio mode;
there was no blood flow in the transplanted kidney.
According to laboratory data, urea is 18.18 mmolll,
creatinine is 413 ymol/l, and proteinuria with a protein level
of 14.75 g/l was found in the general urine analysis.

Figure 1.

Dynamics of laboratory parameters from the moment of kidney transplantation until the moment of removal of the

transplanted organ
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The patient was urgently taken for surgery, which lasted
3 hours, revision of the transplanted kidney. Objectively.
During the surgery, kidney transplant thrombosis was
diagnosed. Intraoperative attempts to save the transplanted
organ were unsuccessful. The kidney transplant was
removed. The histological  conclusion  revealed
morphological signs of FSGS with damage to podocytes.
Haemorrhages and necrosis in the medulla of the kidney -
transplant. Thrombosis, pyelitis, urethritis. In the tissues
surrounding the transplant, areas of fibrosis and signs of
inflammation were found. The incidence of this complication
is from 0.1% to 0.2% of cases and the development of this
complication with a high degree of probability leads to the
loss of the transplanted organ [1, 2].

Discussion.

FSGS has a high risk of recurrence in the early stages
after kidney transplantation. To date, there is no clear
evidence of the effectiveness of pretransplant treatment
with plasmapheresis or rituximab in the treatment of
postoperative  recurrence of FSGS after kidney
transplantation. The main treatment for recurrence of the
disease after kidney transplantation is plasmapheresis
sessions and rituximab [2]. One study by Korean scientists
indicates that pretransplant treatment with plasmapheresis
is associated with a lower risk of immediate recurrence of
FSGS after kidney transplantation. However, the isolated
use of rituximab did not demonstrate a significant effect in
preventing disease recurrence [13]. A 2023 study by Song
et al. focused on the study of FSGS recurrence after kidney
transplantation depending on pretransplant treatment. The
authors noted that pretransplant treatment with
plasmapheresis or rituximab does not always prevent early
recurrence of FSGS and concluded that new therapeutic
strategies are needed to improve treatment efficacy [14]. A
systematic review of 77 cases of recurrent FSGS after
kidney transplantation showed that about 71% of patients
achieved remission after treatment with plasmapheresis.
However, delay in treatment initiation and high proteinuria
at relapse were associated with lower odds of remission.
The use of rituximab also showed mixed results [15].

In this particular case, there was an early recurrence of
FSGS with the development of nephrotic syndrome. Kidney
graft thrombosis was a consequence of a drop in blood
pressure and a slowdown in the blood flow velocity in the
anastomosis area during a plasmapheresis session, which
ultimately led to the loss of the graft and the patient's return
to renal replacement therapy. According to the literature,
the patient has an extremely high risk of disease recurrence
for subsequent prospective kidney transplantation, which
makes this procedure inappropriate in the short term.

Conclusions: This case highlights the importance of
careful monitoring and an individual approach to the
treatment of patients with FSGS, especially in the presence
of factors that contribute to thrombosis. In the future, special
attention should be paid to the development of new
protocols for the treatment and prevention of FSGS
recurrence, including a study of the effectiveness of various
immunosuppressive regimens and additional therapeutic
methods.
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