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Hems. [TpogeMoHCTPpHUPOBAThL BO3MOXKXHOCTD YCIIEIITHOTO JICYEHMS TTOCCONEePallMOHHOTO TUITONIapaTupeo3a
TSDKEJIOM CTENeHU TSDKECTH TyTeM aJlJIOTpaHCIIAaHTAlIMM KYJIbTUBHPOBAHHBIX MAapaTUPOLUTOB PEIIUITUEHTY C T10-
YEeYHBIM TPAHCIUIAHTaTOM.

Marepuan 4 MeToabl. PellMIMEeHTOM MapaTMPEOUIHOrO ajUTOTpaHCIUIaHTaTa Oblaa 37-JIETHSS JXKEHIIWHA
C TIOYEYHBIM TPAHCIUIAHTATOM M TUIOMAPATUPEO30M TSKEIOM CTENEeHM TSKEeCTHM Ha (hOHe MHTEHCHUBHOMW 3aMe-
cTuteabHOM Tepamuu. CHUMIOTOMBI TeTaHMU, BBICOKAs CyIOpPOKHAs TOTOBHOCTh (CHMMIITOMBI Tpycco, XBocTeka),
KpaliHe HM3KMe ToKa3aTeJM 0o01ero/noHu3upoBaHHoro kansuus (1,71/0,98 Mmonb/n) u mapatropmona (1,7 nr/
M) B MepudepruuecKoil KpOBM SIBUJIMCH MOKAa3aHWEM K MapaTUPEOUIHON ajyIoTpaHCIUIaHTAlMK. B Tominy jeBoi
TJIeYeTy9eBOM MBIIIIBI PEIUMTACHTa UMITIaHTUpoBaN 21x106 KyTbTMBMPOBAaHHBIX MApaTUPOLIUTOB, IMOTYYSHHBIX
OT JXMBOTO HEPOACTBEHHOTO JOHOPa (62-1eTHEN XEHIMHBI) C BTOPUYHBIM IMITEpIIapaTUpeo30oM. BeIOop MecTa s
MapaTMpeouIHON aJUIOTPAaHCIUIAHTALMKM OOYCJIOBMIJIO OTCYTCTBHME apTepHOBEHO3HON (DUCTYIBI Ha CTOPOHE Tepe-
caaku. UMMmyHocynpeccrBHasl Tepamnus BKiodyana npueM 150 mr/cyTku nukiocnopuHa, 720 Mr/cyTku Mukode-
HOJIOBOM KHUCJIOTHI, 6 MT/CYyTKI METUITIPEIHU30I0HA.

PesyabraTel. B mocieonepallioHHOM TepUOAe OCIOXKHEHUI BMEIIAaTebCTBAa, MECTHBIX M OOIIUX MOO0Y-
HbIX 3((PEKTOB Ha MapaTUPEOUAHBIN KJIETOYHBIN a/UIOTpaHCIUIAaHTAaT OTMeYeHO He Obu1o. Yepesd 1 mecsil mocie
nepecajky MapaTupoLUMTOB HACTYNWIA KIMHUKO-TabopaTopHasl KOMIIEHCAllMsl TUIIoNapaTupeo3a: KOHIEHTpalus
napaTtropMoHa Bo3pocia mo 14,7 nr/Mia m JOCTUIIa MakKCUMaJbHOTO 3HaueHus (61,7 mr/mir) depe3 3,5 mecsna.
Ha mpotskeHnu 6-MecsIMHOTO Tieproaa HaOMIOACHUST CYIOPOXHBIN CUMHIPOM He BO3HUMKAJ, CUMITTOMBI Tpycco u
XBocTeKa KyIMUpOBaIMCh, 00bEM TEpOPaTbHONM 3aMEeCTUTEIbHOM Tepanuu CYIECTBEHHO YMEHBIIWICS, Mcuesfia
MOTPeGHOCTh B TTApEHTEPATbHOM BBEICHUM COJIEBBIX PACTBOPOB KalbIns. Yepes 6 MecsIieB MOCTe Iepecaaky ma-
LIMEHTKA BelIeT MPUBBIYHBIN 00pa3 XKU3HU U MPUHUMAET per os 0,5 T KaJbIus B CYTKH.

3akmovyenne. KoMOMHMpOBaHHAs aJUTOTpAHCIUIAHTAIINS TPYITHON TTOYKYW M KYJBTUBUPOBAHHBIX ITapaTHPO-
LIUTOB, BHIACIEHHBIX U3 TUIIEPIIIa3MPOBAHHON MMapaTUPEOUIHONM TKaHU KMBOTO HEPOJICTBEHHOTO JOHOPA, SIBJISICT-
cs1 9 (HEKTUBHBIM METOIOM JIEUeHMS IEPMAHEHTHOTO TMIIONapaTupeo3a TSKeJIOi CTeNeHU TSKECTH Y TTallMEHTOB,
HYXIAIOIIMXCS B OPraHHOM TPaHCIIAHTALIMK C MOCIEAYIOlE MMMYHOCYTTPECCUBHOM Tepanueit.

Karouesvie crosa: arnrompancnianmayus napamupoyumos, NOYeYHvlll mpaHcnAGHMAm, UHMEHCUBHAs 3aMeCmU-
meavHas mepanus, HOCACONEPAUUOHHDII SUNONAPAMUPeO3, SUNEPNAA3UPOBAHHASA NAPAMUPEOUdHAs MKAHb, UMMYHOCY-
npeccusHas mepanus, NOCACONEPAYUOHHbBIE OCA0ICHEHUs]

Objectives. To demonstrate the possibility of successful treatment of a severe postsurgical hypoparathyroidism
by the cultured parathyrocyte allotransplantation to a kidney transplant recipient.

Methods. A 37-year-old female with the kidney transplant and a severe postsurgical hypoparathyroidism
on the background of intensive replacement therapy was a recipient of parathyroid allograft. The indications for
parathyroid autotransplantation include symptoms of tetany, high convulsive readiness (Chvostek's and Trousseau's
signs), extremely low rates of total/ionized calcium (1,71/0,98 mmol/L) and parathyroid hormone (1,7 pg/ml) in the
peripheral blood. Culture (21x106) of parathyroid cells obtained from a living unrelated donor (62-year-old female)
with the secondary hyperparathyroidism was implanted into the recipients’ left brachioradialis muscle. Site selection
for parathyroid allograft was conditioned by the absence of arteriovenous fistula on the side of the transplantation.
Immunosuppressive therapy consisted of 150 mg/day of cyclosporine, 720 mg/day of mycophenolic acid, 6 mg/day
of methylprednisolone.

Results. No postoperative complications of the intervention, local and general side effects on the parathyroid
cell allograft were observed. Clinical and laboratory improvement of hypoparathyroidism occurred 1 month after the
transplantation: parathyroid hormone concentration increased up to 14,7 pg/ml and reached a maximum value (61,7
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pg/mL) after 3,5 months. No convulsions were observed over a 6-month follow-up, Chvostek's and Trousseau's
signs were stopped, the amount of oral substitution therapy significantly reduced, and there was no more need for
parenteral administration of calcium salt solutions. Six months after transplantation a patient led a very active life
and took per os 0,5 g/day of calcium.

Conclusion. Combined allotransplantation of cadaveric kidneys and cultured parathyroid cells obtained from
the hyperplastic parathyroid tissue of a living unrelated donor is considered to be an effective treatment of permanent
severe hypoparathyroidism in patients who need the organ transplantation with subsequent immunosuppressive therapy.

Keywords: parathyroid cells allotransplantation, kidney transplant, intensive substitution therapy, surgical
hypoparathyroidism, hyperplastic parathyroid tissue, immunosuppressive therapy, postoperative complications

Novosti Khirurgii. 2017 Jan-Feb; Vol 25 (1): 44-52

Allotransplantation of Cultivated Parathyrocytes from a Living Unrelated

Donor to a Kidney Transplant Recipient: the First Clinical Observation

V.Y. Khryshchanovich, P.Y. Vershinin, A.V. Bolshov, S.I. Tretyak, E.I. Kuzmenkova,
A.M. Pisarenko, E.V. Khodosovskaya, T.S. Kolesnikova, O.0. Rummo

Introduction

Secondary or tertiary hyperparathyroidism is
the most frequent cause of hypercalcemia in patients
with the terminal chronic kidney disease (CKD).
Subtotal parathyroidectomy is a safe and efficacious
treatment for hyperparathyroidism after which the
risk of a severe hypercalcemia development occurs
in less than 1-2% of the operated patients. [1]. The
severity of the symptoms specific to hypocalcemia can
vary widely and sometimes even be life-threatening
in case of a generalized convulsive seizure, refractory
heart failure, laryngospasm. Being an extremely severe
complication, hypocalcemia requires lifelong calcium
(high doses) and vitamin D3 replacement therapy
(including intravenous injections) and in the distant
future it may cause the development of cataracts,
basal ganglia calcification, extrapyramidal signs,
nephrocalcinosis and renal failure. Besides, the need
of daily large number drug intake and the requirement
of frequent parenteral administration of calcium salt
solutions negatively affect the quality of patients’ life.

Until now, the physiologic and simultaneously
safe method of successful parathyroid allotransplanta-
tion without recipient's immunosuppression has not
been developed yet.It should be noted that in some
countries parathyroid hormone (PTH), commonly
used for other indications, is now available for the
treatment of patients with HPT. In the available
literature of the recent century, it was presented in
the literature in the form of few reports of cases from
practice (with/without reciepient’s immunosuppres-
sion), as one of the treatment methods of permanent
HPT (Table 1) [2-21]. However, as demonstrated
by S. Wells et al. [22], it was enough to perform
autotransplantation of several fragments of the
hypertrophied parathyroid gland (PTG) without its
direct revascularization for the successful prevention
of permanent HPT after total parathyroidectomy.
In 1974, S. Wells et al. used a parental allograft (2
parathyroid glands), which were obtained from father
and transplanted to son with kidney transplant. [7].

Objective. To demonstrate the possibility of

successful treatment of a severe postsurgical hy-
poparathyroidism by the cultured parathyroid cells
allotransplantation to a kidney transplant recipient.

Clinical observation

The recipient of a parathyroid cell allograft
was a woman (aged 37 years), since childhood
suffering from a chronic glomerulonephritis led to
nephrosclerosis and as a result being on the sched-
uled hemodialysis therapy for the recent 18 years.
Against the background of the terminal cronic kid-
ney disease stage and 11 years after starting dialysis
the secondary hyperparathyroidism has developed
and it may serve as an indicator of the total para-
thyroidectomy.After 6 months the logical outcome
of a radical surgery on parathyroid gland (PTG) was
a severe postoperative hypocalcemia that developed
in permanent and required orally per day calcium
supplementation (up to 4 g), cholecalciferol (up to
1 800 IU), calcitriol (1,25 mcg), and frequent (1-2
times per week) intravenous injections of 2-4 g of
calcium gluconate for the seizures relief.

In August 2015, the heterotopic transplanta-
tion of the cadaveric kidney was performed and the
immunosuppressive therapy was prescribed (cyclo-
sporine 150 mg/day, mycophenolic acid 720 mg/
day, methylprednisolone 6 mg/day). 5 months after
transplantation a regular laboratory and instrumental
examination showed relatively satisfactory kidney
transplant function. Serum urea indices ranged from
9,8 to 11,8 mmol/l, creatinine — from 141 to 184,8
micromol/l; glomerular filtration rate — from 29,4 to
30,8 mL / minute. Cyclosporine blood concentration
ranged within 71,2 ng / ml. At the same time despite
the maximum possible (for calcitriol) HPT replace-
ment therapy application no current method is able
to reverse or delay the disease's progress. Against the
background of very low rates of general / ionized
calcium (1,71/0,98 mmol/l; normal range 2,15-
2,55/1,12-1,32 mmol/l) and parathormone (1 7pg/
mL; normal range of 15-65 pg/ml) in the peripheral
blood, the symptoms of tetany and high convulsive
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readiness remained (Chvostek's 4+ and Trousseau's
signs). In addition, the patient complained of paresthe-
sia, muscle weakness and fasciculations, fatigue during
even little physical or mental stress. In December
2015, taking into account an extremely severe course
of the postoperative HPT, refractory hypocalcaemia,
the patient’s young age and persistent immunosuppres-
sion, it was decided to perform allotransplantation of
the cultured parathyroid cells extracted from the para-
thyroid tissue of a living-unrelated donor (a woman of
62 years old) with the secondary hyperparathyroidism.

There was no donor-recipient compatibility regarding
ABO- phenotype and Rh-factors — A (IT) Rh + vs O
(I R-. HLA-typing was not performed.

Under the local anesthesia the skin and subcu-
taneous tissue were dissected (over 2 cm), the fascia
of the left humeroradial muscle was exposed, 21 of
the cell suspension (21x10° of parathyrocytes) was
injected via 18 G needle into muscle transfascially
(figure). Site selection for parathyroid allograft was
conditioned by the absence of arteriovenous fistula
on the side of the transplantation.

Table 1
Generalized world experience of the parathyroid allotransplantation
Author Year Allograft source Recipient (N) Result IS

W. Brown [2] 1911 Cadaverous donor with After thyroidectomy (goiter)  Minimum 2 No
Bright's disease months

H. Stone et al. [3] 1934  Cultured parathyroid With congenital and In 2 out of 5 No

cells of dead babies secondary HPT (5) patients

J. Sterling et al. [4] 1954 Fetal PTG with vessels  With secondary HPT (3) 6,9 an?] 36 No

months

E. Watkins et al. [5] 1959 Fetal and infant PTG After thyroidectomy (3) Maximum  No
on vascular "leg" up to 2 years

C. Groth et al. [6] 1973 Donor with PTG With kidney transplant (1) 21 months  No

hyperplasia

S. Wells et al. [7] 1974  Living related PTG With kidney transplant (1)  More than 12 [a
donor (earlier — months

kidney donor)

B. Duarte et al. [8] 1985 Donor with PTG With kidney transplant and 10-16 months
hyperplasia and two PTG allografts (1) No
cadaveric donor

Q. Zengetal. [9] 1986 Fetal PTG on vascular With primary and secondary 3-6 years  Yes

"leg" HPT (11)
T. Kunori et al. [10] 1991 Native + cryopreserved With secondary HPT Reduction  Yes
hyperplastic PTG and repeated PTG of symptoms
tissue transplantation (1) and doses of
medicines

E. Alfrey et al. [11] 1992 Hyperplastic PTG With kidney transplant (1) 13 years Yes

tissue

G. Decker et al. [12] 1995 Tissue of adenomatous With secondary HPT (1) Partial No
PTG in magnetic function

microspheres

C. Hasse et al. [13] 1997 Hyperplastic PTG With secondary HPT (2), PTH No

tissue in microcapsules from 1 donor normalization
in 3 weeks

N. Torregrosa et al. [14] 2005 Donor with PTG With kidney transplant (1) 12 months  Yes

hyperplasia

T. Chapelle et al. [15] 2009 PTG and kidney of With kidney transplant (1) 12 months  Yes
cadaveric donor

P. Cabane et al. [16] 2009 Microcapsules With secondary HPT (1) 8 months  No

with cryopreserved
hyperplastic PTG

S. Flechner et al. [17] 2010  Cryopreserved PTG With kidney transplant (1) 11 months  Yes

I. Belda et al. [18] 2012 Donor with PTG With kidney transplant (1) 2 years Yes

hyperplasia

P. Giulianotti et al. [19] 2014  Living related donor With kidney transplant (1) 2 years Yes

R. Garcia-Roca et al. [20] 2016 Living related donor With congenital HPT (1) More than 9 Yes

months

V. Khryshchanovich [21] 2016 Macrocapsule with cells ~ With secondary HPT (1) 3months  No

of hyperplastic PTG
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Figure. Schematic illustration of transplantation in the
forearm muscles

Within the incisional period no complications,
local and general side effects to the parathyroid
cell allograft were registered. 1 month after the
parathyroid cells transplantation, the clinical-
laboratory compensation of hypoparathyroidism
had occured (Table. 2). Cyclosporin concentration
was 137 ng/mL , urea — 15,8 mmol/L, creatinine —
147,2 mmol/I, glomerular filtration rate — 38,7 mL /
minute in blood. Within a 6-month observation
period no convulsive syndrome manifested,
Chvostek's and Trousseau's signs were stopped,
the volume of oral substitution therapy reduced
significantly (from 13-15 to 1-2 tablets), there was
no need for parenteral administration of calcium
salt solutions that positively affected on increased
physical activity and life quality of the recipient. 6
months after the transplantation the patient led a
normal life and took per os Ca 0,5 g/day, which was
a usual medicinal supplement in almost all patients
with a functioning kidney transplant.

Discussion

The most common HPT cause is a surgical

intervention in the neck region (mainly in case of
thyroid gland pathology and PTG) or "non-surgical"
PTG destruction after radiotherapy [23]. Congenital
HPT occurs much less frequently, both alone and
in combination with other metabolic disorders and
anatomic abnormalities. However, regardless of eti-
ology, clinical symptoms of hypocalcemia are simi-
lar, the severity of which due to its life-threatening
potential varies from perioral numbness, paresthe-
sia, muscle spasms to laryngospasm and tetany. A
lifelong supplementation (calcium and vitamin D)
will be required to patients, but often such therapy
may not be manifested by a stable normalization
of calcium homeostasis, because of their tendency
to develop late complications. Nowadays, HPT
replacement therapy with synthetic PTH has been
developed — two injectable forms of parathyroid
hormone, Natpara (I-84) and Forteo or teriparatide
(I-34) are available for therapeutic use in the USA.

In January 2015, FDA (Food and Drug Admin-
istration) has approved the therapeutic use of PTH
(I-84) as a daily subcutaneous injection. However,
until now there is no experience of PTH (I-84)
use in patients with a severe postoperative HPT
and calcium-sensing receptor mutations. In addi-
tion, long-term use of Natpara is associated with a
potential osteosarcoma risk. On the other hand, in
accordance with FDA requirements, PTH (I-34)
is used as therapy for osteoporosis and, having a
short-term effects, requires multiple daily injections.
It should be noted that both therapeutic options are
still expensive (average wholesale price: Natpara $
4750 / month, of Forteo $ 2111 / month), and the
clinical effect depends on the patient's adherence
to treatment. The use of portable PTH batchers in
the form of so-called "portable pump" permitted to
achieve more stable values of serum calcium [24].

Theoretically parathyroid allotranspantation
could be an ideal therapeutic technique to restore a
normal calcium homeostasis. Reports of a number
of authors demonstrate good results of transplanta-
tion of a normal or hyperplastic PTG from living
or cadaveric donors [2-22]. However, the need for
lifelong immunosuppression significantly limits the
clinical application of a similar approach.

Table 2
Dynamics of serum indices of calcium and parathyroid hormone and the volume of replacement therapy
Observation period Parathyroid Beneral? onized®> Ca . .o Calcitriol,
hormone, pg / mL  mmol /1 mmol /1 g/glay mcg/day
Prior transplantation 1,7 1,71 0,98 4 1,25
The months after transplantation
1 14,7 1,94 1,05 0,5 0,5
2 32,7 2,58 1,38 0 0,25
3 no data 2,4 1,29 0 0,25
3,5 61,7 2,19 1,13 0 0,25
6 43,4 2,19 1,12 0,5 0,25
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In 1911, W. Brown [2] reported firstly about
the transplantation of allogenic PTG to a young
patient with a severe HPT, refractory to intravenous
calcium asministration, occurred after the total
thyroidectomy. Xenotransplantation of several PTG
and thyroid glands has not brought any positive
result and, ultimately, the patient was transplanted
an allogenic PTG of a deceased donor. Before the
implantation the parathyroid tissue was fragmented
and was stored in saline at temperature (32° F). At
least within 4 months after surgery no HPT symp-
toms occurred.A little bit latter the attempts to treat
the primary or congenital HPT by allotransplanta-
tion of small parathyroid fragments which required
no immunosuppression has been made [3, 25].
Experimental studies were associated foremost with
the study of the effectiveness of direct PTG revas-
cularization [26]. The first clinical transplantation
of the fetal thyroid-parathyroid complex by using
a single "pedicle" anastomosis with the recipient
common femoral artery was performed in 1954
[4]. Technical difficulties of the operation related
to a small caliber of the anastomosed vessels were
justified by less immunogenicity of a fetal transplant.
The symptoms of tetany were stopped immediately
following surgery and had not recurred within 12
months. Later such interventions had been used
successfully in 12 of 14 patients within a 6-year
follow-up [5, 9].

In 1973, C. Groth el al. [6] firstly described
a case of a stable functioning of parathyroid al-
lograft wthin 21 months in the patient, receiving
immunosuppression on the regular basis following
kidney transplantation. According to the authors,
immunosuppressed patients with HPT after the
organ transplantation appeared to be a "promising"
parathyroid allograft recipients with a high proba-
bility of its long-term functioning. According to N.
Torregrosa et al. [14], the justified and legitimate
source of PTG could be living unrelated donors,
operated on for the parathyroid hyperplasia. There
were reports in the recent literature concerning
successful use of 1-2 PTG of healthy closely rela-
ted donors (father, mother, sister), some of whom
occasionally were kidney donors [7, 19, 20]. PTG
retransplantation with a positive clinical effect was
performed by B. Duarte et al. in the case of early
dysfunction or failure of a "primary" parathyroid
transplant [8].

Parathyroid tissue also expresses antigens of
I and II classes of the major histocompatibility
complex, which are capable inducing an immune
response. To reduce the immunogenicity of donor
material both in a clinic and in experiment, among
the other approaches, the cultured parathyrocytes
[3, 12, 21], HLA- "purified" microspheres [12],
cryopreserved parathyroid tissue [13, 17, 21]; the
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technique of micro- and macroencapsulation [13,
16, 21] and elimination leucocytes-"passengers" in
the culture medium [27] were also applied for the
transplantation (Table 1).

I. Nawrot et al. [28] presented the treatment
results of 85 patients with postsurgical hypopara-
thyroidism, who underwent intramuscular allotrans-
plantation of 20-30x106 cultured and cryopreserved
parathyroid cells obtained from the donors with
the secondary and tertiary hyperparathyroidism
(retransplantation of parathyroid cells was required
in 25 cases). As the experience of Polish colleagues
showed [28], cryopreservation of parathyroid cells
permitted to improve the results of clinical allotrans-
plantation in the absence of immunosuppression:
the average duration of the allograft functioning
was 6.4 months. A. Saxe et al. found out that
the freezing of parathyroid tissue reduced HLA
expression on surface of parathyroid cells and their
immunogenicity [29].

C. Hasse et al. [13] used firstly alginate micro-
encapsulation technology in allotransplantation of
parathyroid cells: 20 microspheres with parathyroid
tissue were implanted into the forearm muscles to
each of two patients with postsurgical hypopara-
thyroidism; functioning period of allograft was 3
months. According to the authors’ data, the alginate
microsphere provides a reliable barrier for mol-
ecules larger than 150 kDa, prevents the penetra-
tion of immunocompetent cells, immunoglobulins,
complement components and, at the same time,
provides the nutritional support for the transplant
and free diffusion of parathyroid hormone in the
blood. Immune mechanisms of rejection are based
on the activation of T lymphocyte subpopulations,
including CDS8 +, whereas, a mechanical cell iso-
lation in the microsphere prevents the interaction
between the encapsulated tissue and the recipient's
immune system [12].

Another immunoprotective approach is mac-
roencapsulation of parathyroid cells based on the
same principles [21]. The application of tissue and
cell parathyroid encapsulation may be justified in
patients with a severe hypocalcaemia who are not
organ recipients, and, accordingly, require no "ag-
gressive" immunosuppression.

The first successful multiorgan transplanta-
tion — kidney-pancreas and parathyroid tissue was
performed in the patient with an autoimmune poly-
glandular syndrome and medullary cystic disease
[30]. Within the insicional period a four-component
immunosuppression was applied — anti-thymocyte
globulin, azathioprine, cyclosporine, prednisone;
and the parathyroid allograft functioning made up
2 years. N. Torregrosa et al. [14] reported about
the case of a successful parathyroid allotransplanta-
tion in a 38-year-old patient with the anamnesis of
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kidney transplantion and total parathyroidectomy
due to CKD and secondary hyperparathyroidism.
Against the background of immunosuppressive
therapy with corticosteroids, azathioprine and cy-
closporine, the terms of therapeutic effect made up
2 years, and the peak concentration of PTH — 34
pg/mL was observed one year after the surgery.
S. Flechner et al. [17] described another case of
successful allotransplantation of cryopreserved
parathyroid tissue into the humeroradial muscle of
a 36-year-old man with the transplanted kidney.
Just before the kidney transplantation due to the
tertiary hyperparathyroidism the patient underwent
subtotal, and then total parathyroidectomy with
PTG autotransplantation into the deltoid muscle,
which proved to be ineffective. In connection with
the developed postoperative severe HPT (PTH 5
pg/mL) the patient was subjected to the re-allo-
transplantation of parathyroid tissue obtained from
one and the same donor (a three-month interval).
Duration of the allograft functioning was 11 months
(PTH 15 pg/mL) against the background of ongoing
immunosuppression (tacrolimus, mycophenolate
mofetil, steroids). Immunosuppression regime after
kidney transplantation was sufficient to restore the
PTH secretion, but information about the most
preferred immunosuppressive drugs used in para-
thyroid allotransplantation is absent. According to
S. Flechner et al. [17], the basic requirements to
the source of the donor parathyroid tissue are the
absence of antibodies to human immunodeficiency
virus (HIV), hepatitis B and C, HLA phenotypes
to which the recipient has already been sensitized;
ABO compatibility, cryopreservation duration less
than 1 year. However, in practice, it is rather dif-
ficult to apply a similar screening of the tissue typ-
ing due to the donor pool was limited by 4 donors.

Based on the available literature reports and
the author’s experience [21] in the present ob-
servation two complementary approaches were
firstly used—immune alteration precultivation) of
the parathyroid tissue of a living unrelated donor
and recipient immunosuppressive therapy with the
kidney transplant. Probably, the combined use of
these methods of "avoidance" from the immune
response has led to complete HPT compensation
and has significantly extended the functional activity
of parathyroid allograft.

Conclusion

Permanent hypoparathyroidism occurs in
1-2% of patients who underwent the surgeries on
the thyroid gland or other organs of the neck, and
it is characterized by hypocalcemia, low serum
PTH levels and the presence of clinical symptoms
within 6 months or more. Traditional HPT treat-

ment involves a lifelong intake of "drug- interme-
diates" — calcium and vitamin D, but not of PTH
and it explains insufficient effectiveness of drug
therapy. In this connection, the search of new ef-
fective methods of HPT treatment is being carried
out, including the use of transplant technologies.
Parathyroid allotransplantation is considered to be
a potentially promising treatment of HPT, how-
ever, the reaction of rejection still remains a major
problem. Prolonged immunosuppression permits to
extend allograft functional activity, but is able to
cause a number of side effects and complications,
and its application is scarcely justified in the case
of transplantation therapy of "isolated" HPT. At
the same time, a combined allotransplantation of
the cadaveric kidney and cultured parathyroid cells
isolated from the hyperplastic parathyroid tissue of
a living unrelated donor is thought to be an effec-
tive treatment of severe permanent HPT in patients
who need the organ transplantation with subsequent
immunosuppressive therapy.

The work was performed under the state innovation
project "To develop and implement a method of
surgical treatment of hypoparathyroidism" (State
registration 20132515).
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