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Optimization of immunosuppressive therapy during the third kidney
transplant in the early postoperative period. Clinical observation
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ABSTRACT

The choice of immunosuppressive therapy is determined by the degree of sensitization to the histocompatibility
gene complex on chromosome 6 (HLA). The risk of rejection in the early periods after surgery increases for the pa-
tients with repeated kidney transplantation. Optimizing immunosuppressive therapy is the only way to prolong the
life of a patient with a terminal stage of chronic renal failure. umoctu Ha 6-it xpomocome (HLA). The analysis of a
clinical case of a 47-year-old patient who was undergoing treatment at the N.V. Sklifosovsky Scientific Research
Institute of Emergency Medicine after the third allotransplantation of a cadaveric kidney in 2016 was performed.
The patient was diagnosed with chronic glomerulonephritis (IgA-nephropathy) chronic end-stage renal failure; in
the early postoperative period, in addition to basic immunosuppression, anti-lymphocytic polyclonal antibodies
were prescribed in combination with plasmapheresis sessions for the treatment and prevention of acute rejection
crisis in the early postoperative period. For the first time, in order to prevent the development of an acute rejection
crisis and minimize infectious complications of immunosuppressive therapy in the recipient after the third kidney
transplant, plasmapheresis sessions were used using a plasmapheresis filter with a polymethylacrylate membrane in
combination with a short course of polyclonal antibodies.
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PE3IOME

Bb100p MMMYHOCYIIPECCUBHOM TEpaIriy ONpPEACIIETCs CTEHEHbI0 CEHCUOMIN3ALMU K KOMIUICKCY T'€HOB I'HMCTO-
COBMECTUMOCTH Ha 6-if xpomocome (HLA). Y manueHToB npu HOBTOPHOM Iepecanke MOYKH PUCK OTTOPKEHUS B
paHHME CPOKH IOCIIEe ONepaluy yBennuuBaeTcs. OnTuMHU3aIys IMMYHOCYTIPECCUBHOM TepaIiy — €IMHCTBEHHBIH
MyTh NPOJUICHUS KU3HU MMALUEHTA C XPOHUUECKOM MM0YEUHON HEAOCTATOUHOCTBIO B TEPMUHAIBHON cTaauu. IIpo-
BeJIeH aHaJIM3 KIIMHUYECKOT0 ClTyyasi marueHTa 47 JeT ocye BhIOIHEHUS TPEThel aJUI0TPaHCIIAHTALIMY TPYTHOK
nouku B 2016 r., HaxonuBuierocs Ha edernu B HUU CIT um. H.B. Cxiir)ocoBCKOro ¢ ANar{o3oM «XpOHHYECKH
rinomepynoHedpur (IgA-Hedponartus), XpoHHYecKas I0YeHHask HEAOCTATOYHOCTb, TePMUHAIIbHAS CTaausD». B paH-
HEM [0CJIeONePalMOHHOM TIEPHOoJIe TOMUMO 0a30BOH HMMYHOCYNPECCHH ObUIM Ha3HAYEHbI aHTUIIMM(OLUTAPHBIE
HOJIMKJIOHAJIbHBIC aHTHTEN A B COUSTAHMH C CeaHCaMHU Tl1a3Madepesa Uit JIeYeHUs: 1 IPOGHIAKTHKHM OCTPOrO KpU3a
OTTOP>KEHMS B PAHHUE CPOKH T10CIIE ONEPaltu.

BriepBeie ¢ 1€ MPOQUIAKTHKHA Pa3BUTHSI OCTPOTO KPU3a OTTOPKECHUS, MUHIMHU3AIMN HH(EKITHOHHBIX OCITI0XK-
HEHHI IMMYHOCYIIPECCUBHOW TEPANMK Y PEIUITUEHTA ITOCIIE TPEThEl epecaky MOYKH ObLITH MPUMEHEHBI CEaHChI
mia3Magepesa ¢ HCIOIb30BaHUEM TTIa3MO(GUIIBTPa C MOJUMETOKPUIIATHOW MEMOPAaHOW B COYETAHHH C KOPOTKUM
KYpCOM IOJIMKJIOHAJIbHBIX aHTUTEI.

KaroueBbie cjioBa: TpaHCIJIaHTAlUA IIOYKH, UMMYHOCYITPECCUBHAA TEpaIus, CEeHCHOMIH3aIUs nanueHTa.

KOHq).]Il/lKT HHTEPECOB. ABTOpBI JACKIApUPYIOT OTCYTCTBUE SIBHBIX U NOTCHIUAJIBHBIX KOH(I)J'II/IKTOB HUHTEPECOB,
CBS3aHHBIX C Hy6JII/IKaHI/Ieﬁ HaCTOS{H.[eﬁ CTaTbHu.

HcTounuk pUHAHCHPOBAHHUSA. ABTOPHI 3asIBISTIOT 00 OTCYTCTBUH (DMHAHCHPOBAHMUS.
Jost umrupoBanmsi: Pxesckas O.H., [Tnunuyk A.B., ITepBakosa D.1., babkuna A.B. Ontumuzanus UMMyHOCY-

[IPECCUBHOMN Tepaliy NPpU BHIIIOJIHEHUU TPETheH epecaiki IOUKU B paHHEM IOocIeonepaoHHoM nepuoae. Knu-
HUUeCKoe HaOmoaeHue. broemens cubupcrou meduyunsl. 2020; 19 (3): 204-208. https://doi.org: 10.20538/1682-

0363-2020-3-204-208.

INTRODUCTION

Every year the number of patients on the waiting
list for a second kidney transplant increases. Despite
the emergence of new generations of immunosuppres-
sive drugs (mycophenolic acid, daclizimab, basilix-
imab, and tacrolimus) and plasmapheresis using a
plasma filter with polymethylacrylate membrane
(PMMA), the question of the second kidney trans-
plantation remains open. Patients in this category can
be considered as belonging to a group with a high
risk of developing an acute rejection crisis (ARC) in
the early postoperative period. Rejection is the main
problem in the early postoperative period and is one
of the causes of early graft loss. Circulating immune
complexes and antibodies being directed at endothe-
lial, HLA or other renal antigens are involved in the
rejection mechanism. As a result, acute angitis with
damage to small and medium arteries of the kidney
transplant, often with associated glomerulitis [1].

In clinical transplantology, various methods have
been proposed for the prevention of ARC in this cat-
egory of patients. Extracorporeal therapies have been
successfully used in combination with basic immuno-

suppressive therapy or anti-lymphocytic drugs have
been used [2, 3]. However, these treatments were not
always effective, and given their high cost, they could
not be used in all cases. It should be borne in mind that
it is impossible to prescribe mono- or polyclonal an-
ti-lymphocytic drugs in order to prevent ARC in sen-
sitized recipients during repeated kidney transplanta-
tions due to the formation of an antibody titer [1, 3, 4].

CLINICAL OBSERVATION

Patient D., 47 years old (born in 1969), was ad-
mitted in May 2016 to the Department of Kidney and
Pancreas Transplantation to undergo third kidney
transplantation. The clinical diagnosis was “chronic
glomerulonephritis (IgA nephropathy). Chronic renal
failure (CRF), end stage. Condition after two kidney
allotransplantations (ATP) (in 1997, 2008). Subcom-
pensated steroid diabetes mellitus. Secondary ane-
mia. Secondary arterial hypertension. Condition after
tumour excision in the parietal region. Chronic viral
hepatitis B and C. Superficial gastritis. Chronic reflux
esophagitis. Axial cardiac hernia of the esophageal di-
aphragm”.

BionneteHb cMbupckoin meguumHbl. 2020; 19 (3): 204-208 205



Rzhevskaya O.N., Pinchuk A.V., Pervakova E.I., Babkina A.V.

Optimization of immunosuppressive therapy during the third kidney

From the anamnesis of the disease, it is known
that the patient has been ill since 1996, when he was
first diagnosed with chronic glomerulonephritis with
signs of CRF. In 1997, the first allotransplantation
of a cadaveric kidney was carried out. In the early
postoperative period, the patient was diagnosed with
ARC, and pulse therapy with methylprednisolone at a
dose of 3 g was carried out, antilympholine was used
with the total dose of 1.6 g. After therapy, there was a
recovery in daily diuresis and a decrease in creatinine
to 0.15 mmol/L.

The patient was discharge from the hospital with
satisfactory kidney transplant function. Since 2000,
signs of kidney transplant dysfunction have been
noted in the form of the appearance of proteinuria and
an increase in creatinine to 0.250 mmol/L. In 2001, a
biopsy of a kidney transplant was performed for diag-
nostic purposes, which showed morphological signs
of recurrent glomerulonephritis (IgA nephropathy) of
the kidney transplant. Symptomatic and immunosup-
pressive therapy was carried out. In 2006, pain in large
and small joints increased, and gross hematuria was
intermittently observed. When examined, the patient
was diagnosed with gouty arthritis, allopurinol was
prescribed.

Over the next few months, creatinine level in-
creased in blood to 0.68 mmol/L and glomerular fil-
trate rate (GFR) dropped to 8 ml/min. Recurrent CRF
of a kidney transplant was diagnosed, and renal re-
placement therapy was prescribed. Hemodialysis
therapy continued.

In July 2009, the second allotransplantation of
a cadaveric kidney was performed. The immediate
function of the graft with a gradual decrease of azo-
temic wastes and prolonged healing of the postoper-
ative wound was noted. The patient was prescribed
a 3-component immunosuppression scheme: cyclo-
sporine (CyA), mycophenolic acid (MF), and pred-
nisolone (PM). When discharged from the hospital
on day 42, the creatinine level was 0.08 mmol/L. The
concentration of cyclosporine in the blood (CyA)
was 144 ng/ml. Two months later, the patient noted
pain in the area of the postoperative wound. The ul-
trasound data revealed an increase in the size of the
kidney transplant, with creatinine increase to 0.15
mmol/L, the appearance of proteinuria up to 0.3 g
per day and erythrocyturia. In this regard, the pa-
tient underwent a kidney transplant biopsy. Based
on the biopsy results, an acute rejection crisis was
verified. The patient was prescribed a pulse thera-
py with methylprednisolone (MP), the total dose of

which was 1.5 g. Since 2013, recurrent chronic renal
failure was diagnosed and treatment with program
hemodialysis (PHD) was started. Then, the indica-
tions for the third allotransplantation of a cadaveric
kidney were determined and the patient was referred
to N.V. Sklifosovsky Scientific Research Institute of
Emergency Medicine.

In May 2016, the third allotransplantation of a ca-
daveric kidney was performed on the left. The term of
cold ischemia of the kidney transplant was 20 hours,
crossmatch test was negative, mismatch A, A, B,
Drbl. Given the high risk of developing ARC in the
early postoperative periods, to prevent ARC, the pa-
tient was prescribed intravenous thymoglobulin at a
dose of 50 mg per day for 5 days as well as MP pulse
therapy (at the total dose of 1 g). Due to the increase
level of azotemic residues, early after the transplan-
tation the patient underwent hemodialysis using di-
alyzers based on polymethylacrylate membranes
(HD-PMMA) No. 4. During the first 18-24 hours after
the surgery, tacrolimus was prescribed at a dose of 0.1
mg/kg per day. From the first day after surgery, the
recipient received a 3-component scheme of immu-
nosuppression: prednisolone at a dose of 0.6 g/kg per
day, CellCept at a dose of 2 g per day, and tacrolimus.
During therapy, the initial function of the graft with
a slow decrease in azotemic wastes was noted. Reco-
very of diuresis was traced from 2 days after sur-
gery. Daily diuresis was sufficient, up to 2000-2500
ml per day with stimulation with loop diuretics from
120 to 60 mg on the first day after surgery. Blood pres-
sure (BP) in the postoperative period changed with
the use of combined antihypertensive therapy; it was
not higher than 115/75 mm Hg. Within one month
after surgery, the blood pressure remained stable, not
lower than 110/65 mm Hg, not exceeding 125/75 mm
Hg, the weight was from 65 to 63 kg. The healing
of postoperative wound was carried out by secondary
intention, on the 21% day, a divergence of skin sutures
in the upper and middle third of the wound was re-
vealed.

In ultrasound examination of the kidney transplant,
the dimensions remained the same throughout the
entire observation period in hospital: 134 x 60 x 17
mm; the contours of the kidney transplant were clear
and even; the calices-pelvis system was not expand-
ed; the pelvis size was not more than 1.4 cm, and the
resistance index was 0.52—0.68. The main arteries in
the opening was not located, and the venous outflow
was not disturbed. On the 14" day after surgery, dyna-
mic nephroscintigraphy of the kidney transplant was
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performed, which showed satisfactory perfusion and
moderate impairment of the excretory function of the
graft, GFR was 42 ml/min. X-ray examination of the
chest organs revealed an expansion of the shadow of
the heart in diameter due to the left sections and signs
of calcification of the aorta. The patient was discharge
in a satisfactory condition on day 31. Observations of
the patient in the next 12 months revealed intact graft
function with satisfactory condition and well-being of
the patient.

DISCUSSION

The patient was assessed in the “waiting list” as
a recipient with a very high immune risk of deve-
loping ARC in the early periods after allotransplan-
tation. Given acute and chronic rejection crises in
the anamnesis, confirmed by biopsy, and also a high
titer of preexisting antibodies before performing a
third kidney transplantation. Intravenous adminis-
tration of polyclonal antibodies and plasmapheresis
sessions are used as prevention and therapy of acute
rejection reactions in repeated kidney transplanta-
tions [1, 4, 5].

We used methylprednisolone pulse therapy with-
out the use of polyclonal antibodies as a treatment and
prevention of ARC during the first two allotransplan-
tations. Therefore, for the third allotransplantation of
a cadaveric kidney, thymoglobulin and hemodialysis
(HD-PMMA) were used as the fourth component of
immunosuppressive therapy. The mechanism of thy-
moglobulin effect causes a decrease in the number of
lymphocytes involved in the cascade of T-cell activa-
tion in the graft rejection reaction, such as CB2, CB3,
CB4, CB8, CBll1a, CB, B 25, HLA DR- and HLA
Drl-class.

In addition, thymoglobulin causes the activation of
the functions of lymphocytes associated with their im-
munosuppressive activity. Therefore, in vitro thymo-
globulin at a concentration of about 0.1 mg/ml activa-
ted T-lymphocytes and stimulated their proliferation
(the same is for CD4+ u CD8+ subpopulations) with
the synthesis of interleukin-2 and expression of CD-
25. This mitogenic activity is mainly realized through
CD-2 [2]. In our case, thymoglobulin was prescribed
to prevent ARC of the kidney transplant at a dose of
1 mg/kg per day for 5 days after the kidney transplan-
tation with preliminary intravenous administration of
glucocorticoids and antihistamines. In addition to the
use of thymoglobulin, dialyzers with PMMA mem-
branes were used for the first time during four hemo-
dialysis sessions. Hemodialysis was carried out on the

Artificial Kidney apparatus for 4 hours with dialyz-
er type BK-2,1 F TORAY [5]. During the first two
weeks of treatment, the patient showed a pronounced
decrease in the absolute number of all lymphocyte
populations by more than 80%. 21 days after surgery,
the level of leukocytes in the blood did not exceed
2.78x 10°/L, with the number of lymphocytes not ex-
ceeding 4.3%. At the same time, the amount of anti-
bodies to HLA was monitored weekly in the course of
treatment. Before the procedure, the class II antibody
titer was more than 8585 [3]. With the complex ther-
apy and after four sessions of hemodialysis the anti-
body titer decreased to 1468.

Considering such significant predictors as the
initial kidney transplant function, the absence of an
acute rejection crisis in the early postoperative pe-
riods, normalization of azotemic wastes and the ab-
sence of proteinuria, it is possible to assume an op-
timistic prognosis for assessing the outcome of the
third kidney transplantation. The use of hemodialysis
sessions using dialyzers based on PMMA membranes
and prescription of short courses of polyclonal anti-
bodies made it possible to avoid the development of
irreversible acute rejection, the development of in-
fectious complications and loss of kidney transplant
function.

CONCLUSION

Prevention of acute rejection crises made it pos-
sible to perform a third kidney transplantation to the
patient with a high immune risk of developing ARC.
In order to optimize immunosuppressive therapy in
the early postoperative period, the patient underwent
hemodialysis sessions with dialyzers based on PMMA
membranes. The complex therapy made it possible to
prevent the development of acute rejection crisis in the
early period after allotransplantation of a kidney and
to minimize infectious complications of the 4-compo-
nent scheme of immunosuppressive therapy.
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