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ABSTRACT

Inflammatory bowel diseases are autoimmune disorders affecting the gastrointestinal tract and producing
a wide variety of extraintestinal manifestations. Kidneys are a rare target organ of their extraintestinal
activity, but if affected, renal function could deteriorate to end-stage kidney disease, which is curable only
by organ transplantation. Renal calculi are the most common pathological kidney manifestation in IBD
patients, followed by tubulointerstitial nephritis, glomerulonephritis, and other kidney pathologies.

The liver is the most commonly transplanted organ in IBD patients (primary sclerosing cholangitis and
autoimmune hepatitis), and a scarcity of literature on kidney recipients is present to date regarding the
incidence of renal insufficiency, kidney transplantations, post-transplant IBD course and further complica-
tions such as graft rejection or infections in this specific group of patients. De novo IBD is a paradoxical
entity in the setting of rigorous post-transplant immunosuppression.

In this case series, we present three patients who underwent kidney transplantation with a history of an
IBD and one patient who developed de novo Crohn's disease after the deceased donor organ transplant

was performed.

Keywords: inflammatory bowel disease, end-stage kidney disease, 5-aminosalicylate toxicity, tubuloint-
erstitial nephritis, kidney transplantation, de novo IBD

INTRODUCTION

Inflammatory bowel diseases (IBD) are
systemic autoimmune disorders with increasing
prevalence [1]. Two entities of IBD are Crohn's
disease (CD) and ulcerous colitis (UC). CD is
manifested with an extensive transmural granulo-
matous inflammation, primarily beginning in the
ileum and spreading across the gastrointestinal
tract with skip lesions, but also penetrating the
intestinal wall and forming fistulous canals and

abscesses. Ulcerous colitis is well known for its
pathognomonic occurrence in the rectum, with the
tendency to spread proximally but not across the
Bauchin's valve. Its inflammation is strictly locat-
ed in the mucosal and submucosal layers [2, 3].

Both diseases have an abundance of ex-
traintestinal manifestations. Therefore, it is not
always clear whether a concomitant solid organ
disease is an extraintestinal manifestation of the
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same underlying pathological process, secondary
complication due to electrolyte and volume dis-
turbances, circulating proinflammatory cytokines
and endotoxins, malnutrition, medication toxicity,
or whether it represents the individuals suscepti-
bility to autoimmune diseases [2, 3].

Kidneys are rarely the site of significant or-
gan damage in IBD patients, even less so severe
damage that it requires patients to undergo kidney
transplantation [4]. That is why this case study and
the following discussion could be of some value to
clinicians who regularly have patients with IBD.

CASE REPORTS

Patient 1 is a 56-year-old male who was di-
agnosed with CD in 1992. In December of 1992
the patient was operated on, and 16 cm of the
terminal ileum were resected together with right
hemicolectomy. In January 1998 he was hospi-
talized for abscess evacuation and reanastomosis
but postoperatively developed an acute kidney
injury which required three dialysis procedures.
By then, his pharmacological treatment includ-
ed glucocorticoids and aminosalicylates. In June
2012 he was readmitted for drainage of abdom-
inal wall abscess, and a small intestine passage
was done, which verified 10 cm stenosis in the
region of ileotransversoanastomosis. Because of
elevated liver enzymes, an MRCP was done with
the suspicion of primary sclerosing cholangitis,
but no biliary ducts dilatation was found. The
patient was again operated on two months later
and had 20 cm of his ileum and 8 cm of his trans-
versal colon resected. Since then, he has been on
mesalazine and azathioprine therapy (azathio-
prine removed in February 2019). He was start-
ed on hemodialysis in July 2019 because of the
progression of renal insufficiency, which was
pathohistologically (PHD) diagnosed as tubu-
lointerstitial nephritis. The patient received a de-
ceased donor kidney transplant in August 2021.
Standard basiliximab induction therapy was
combined with tacrolimus, mTOR inhibitors,
and prednisone. Because of urine retention after
urine catheter removal, the patient had to under-
go TURP. The PHD showed a well-differentiated
adenocarcinoma with Gleason score 3+3=6 and a
prognostic grade of group 1, according to WHO/

ISUP classification. One week later he experi-
enced worsening of the allograft function. Renal
allograft biopsy showed borderline acute cellu-
lar rejection (Banff ACR borderline) and acute
tubular damage with negative C4d and moder-
ate vascular changes. He received steroid pulses
(3x500 mg of 6-methylprednisolone) to improve
and stabilize the allograft function.

Patient 2 is a 33-year-old female who
has been diagnosed with UC (pancolitis) since
2009. She was treated with azathioprine, me-
salazine, and corticosteroids. Aminosalicylates,
with which she was treated, caused progressive
kidney dysfunction. A kidney biopsy revealed
tubulointerstitial nephritis. She was started on
peritoneal dialysis in January 2016. In October
2017 she received a deceased donor allogratft.
Immunosuppressive protocol included tacro-
limus, everolimus, and corticosteroids, with a
basiliximab induction. In January 2018, everoli-
mus was switched to mycophenolate-sodium be-
cause of severe leg oedema. Eight months later,
she was hospitalized because of subfebrility and
acute enterocolitis. Cytomegalovirus infection
was proven (CMV DNA PCR 2170 copies/ml).
With a reduction in MMF therapy and intrave-
nous antiviral therapy, diarrhea stopped. She has
a stable renal allograft function.

Patient 3 is a 56-year-old male with a his-
tory of polycystic liver and kidney disease since
1997. He had started with hemodialysis in July
2013 and received a deceased donor renal al-
lograft in August 2014. At the beginning 0f 2019,
he developed severe diarrhea and was suspected
to have a CMV colitis. However, after a thor-
ough evaluation he was diagnosed with Crohn's
disease. He was treated with sulfasalazine and
increased doses of steroids with good response,
and a stable renal allograft function.

Patient 4 is a 39-year-old female who has
been diagnosed with UC since 2002. In May
2017 she had started with peritoneal dialysis, but
a kidney biopsy was never performed (tubuloint-
erstitial nephritis was diagnosed ex anamnesis).
She also developed hypertension in 2017. In De-
cember 2018, she received a renal allograft from
a deceased donor. Immunosuppressive thera-
py following kidney transplantation included
basiliximab induction, followed by tacrolimus,
everolimus, and glucocorticoid maintenance.
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Table 1. Patients’ characteristics. CD - Crohn's colitis, UC — ulcerous colitis, 5-ASA — 5-aminosalicylates,
SOT - solid organ transplantation, NSTEMI — non-ST elevated myocardial infarction

Patient 1 Patient 2 Patient 3 Patient 4
Age/sex 56 y/o male 33 y/o female 56 y/o male 39 y/o female
Year of [BD 1992, CD 2009, UC 2019, CD 2002, UC
diagnoses (a)
Year of
transplantation (b) 2021 2017 2014 2018
IBD duration 29 years 8 years -5 years 16 years
Azathioprine Tacrolimus,
. Corticosteroids, 5-ASA, prine, corticosteroids, Sulfasalazine,
IBD medication DR mesalazine, . .
azathioprine ricosteroids mycophenolate corticosteroids
corticos mofetil (SOT)
. . . .. . Tubulointerstitial
Kidney biopsy Tubulointerstitial nephritis nephritis
Post-operative Uroinfection, borderline Acute enterocolitis,
A . . . De novo IBD
complications acute cellular rejection uroinfection
o Hypertension, Polycystic liver
ther h osclerosi A . dkid A .
comorbidities nephroangiosclerosis, nemia ~ and kidney nemia
bilateral renal cysts disease, NSTEMI
DISCUSSION are at a higher risk (patient A) [8]. Furthermore,

Renal and lower genitourinary tract in-
volvement in IBD patients has a prevalence of
4-23% [5, 6]. However, no study so far has fo-
cused solely on renal insufficiency. The signifi-
cant prevalence differences in “renal” involve-
ment may be misleading because authors com-
bine renal and genitourinary tract involvement.

The most common renal pathology in IBD
patients are renal calculi at 12-28%. Some of the
rarer kidney manifestations are tubulointerstitial
nephritis, glomerulonephritis and renal amyloi-
dosis. All renal pathology in IBD patients shows
a strong correlation with the intensity of intesti-
nal inflammation [6]. Ambruzs et al. have proven
that the most common PHD of the renal biopsy
specimen is IgA nephropathy (which is also the
most common cause of glomerulonephritis) [7].

IBD patients' risk of developing urolithia-
sis is 10 to 100 times higher than in general hos-
pital patients [5]. Although none of our patients
were diagnosed with renal calculi, it is essential
to note that patients who underwent surgical pro-
cedures, especially total colectomy, distal ileum
resection, or formation of an intestinal bypass,

the extent of the inflammation is a significant
risk factor for renal calculi formation, such that
the inflammatory process located in the ileum
and colon presents a higher risk factor than when
the inflammation is located only in the ileum [9].
Renal calculi in IBD patients are urate stones
and oxalate stones. The predisposing factors for
urine oversaturation with uric acid include low
pH (bicarbonate loss by stool), hypermetabo-
lism of the critically ill (hyperuricemia), and wa-
ter loss via feces excretion. Oxalate stones are
formed because of elevated oxalate absorption,
higher mucosal permeability and lower oxalate
metabolism in the gut [10].

In many cases, it is difficult to differenti-
ate if tubulointerstitial nephritis is induced by
medication (5-aminosalicylates being the most
important in IBD patients) or a sign of extrain-
testinal IBD progression. Tubulotoxicity of
5-ASA has been shown in dogs and rats, but the
doses far exceeded those used in human treat-
ment protocols [11]. Single cases of nephrotox-
icity in humans were also reported [12, 13]. A
study from 1997 connected 5-ASA treatment
with tubular proteinuria, however, higher 5-ASA
doses correlated with more severe intestinal in-
flammation. They stated that their results might
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indicate either a drug-induced, dose-dependent,
or an inflammation-induced, time-dependent
process capable of impacting kidney function in
the long term, but no distinction between the in-
fluence of medication and the disease itself could
be made [14]. Herrlinger et al. investigated the
prevalence, origin and likely cause of proteinuria
in IBD patients. They found a high proportion
of patients (52%) with pathological proteinuria,
and apart from very few patients, the origin of the
detected proteinuria was tubular. In further read-
ing, it is marked that the analysis of variance did
not show any influence of 5-ASA on proteinuria.
They concluded that proteinuria in patients with
active disease, being higher than in patients with
inactive disease, even in the absence of 5-ASA,
makes a strong influence of 5-ASA doubtful
[15]. In 2004 a British cohort study concluded
that the incidence rate of renal dysfunction in pa-
tients treated with 5-ASA was low and unrelated
to dosage [16]. A literature review from Gisbert
and al. found that the incidence of nephrotoxicity
in patients treated with 5-ASA was lower than
0.5% and that only 10% of patients who develop
5-ASA tubulointerstitial nephritis will also de-
velop end-stage kidney disease. They also con-
cluded that the kidney damage associated with
5-ASA use is an idiosyncratic reaction rather
than dose related [17]. There is no statistically
relevant difference in nephrotoxicity induced by
mesalazine or sulfasalazine [10]. It is possible
that aminosalicylate therapy in our patients with
tubulointerstitial nephritis and end-stage renal
disease is not related to them in a causal effect
or may have played only a minor role in their
development.

Few studies have focused exclusively on
chronic renal failure and/or end-stage renal dis-
ease in IBD patients. A case-control study from
2013 found that out of a sample of 775 patients
with IBD, 11 patients had chronic renal failure,
all of which had Crohn's disease. Only two pa-
tients required hemodialysis. It was estimated that
the extent of bowel resection and recurrent uro-
lithiasis were two major risk factors for chronic
renal failure, but also the duration of IBD, which
was associated with a higher frequency of re-
nal insufficiency [18]. Lewis et al. conducted a
case-control study on both CD and UC patients
(total of 251) and estimated the frequency of renal
insufficiency to be 15.9%. Possible risk factors
were older age at admission and a longer median
duration of IBD. For every 5-year increase in age

at the time of admission, the likelihood of having
renal insufficiency increased by 30% [19].

A meta-analysis set out to assess the inci-
dence of and complications from IBD in adult
kidney transplant recipients. All studies includ-
ed subjects undergoing kidney transplantation
regardless of the previous history of IBD. The
pooled incidence of recurrent IBD was 27.6%,
the pooled incidence of de novo IBD was 18.8%,
the pooled incidence of post-transplant infection
was 4.7%, the pooled incidence of graft rejection
was 31.4%, and the pooled incidence of re-trans-
plantation was 30.4% [20]. For comparison, a
retrospective study of 91 liver transplant patients
(the most frequently solid organ transplanted
in IBD patients) showed that up to 65% IBD
recurred post-transplant and 19% had de novo
IBD [21]. In theory, it could be possible that the
recurrence rate of IBD in kidney transplant pa-
tients is less than in liver transplant patients. This
could be explained by the immunosuppressive
regimen used in kidney recipients, consisting of
corticosteroids and calcineurin inhibitors, which
are used to dampen the autoimmune response in
IBD. However, the scarcity of studies leaves this
theoretical assumption unsubstantiated [20]. Tac-
rolimus is superior to cyclosporine in improving
graft survival and preventing graft rejection after
kidney transplantation [22]. Switching from tac-
rolimus to cyclosporine to prevent IBD relapses
cannot be recommended due to a lack of substan-
tiated evidence. Anti-TNF therapy was effective
in patients with refractory IBD [23], and the role
of TNF molecules was pinpointed in allograft re-
jection [24]. Hence anti-TNF therapy could be a
promising alternative treatment in patients with
acute rejection and active IBD.

As for low infection incidence, the authors
of the meta-analysis are cautious, implying that
the low percentage of infections could be due
to a reporting bias because infections were not
the primary outcome measured in most studies.
If measured, only serious infections were most
likely documented, leaving out the mild infec-
tions. One retrospective study reported that up to
25% of kidney transplant patients had at least one
episode of nosocomial infection and that patients
with mTOR inhibitors showed a significantly
higher rate of infections than those receiving
calcineurin inhibitors [25] (patient A). Another
study showed that approximately 80% of trans-
plant recipients (in general) develop an infection
after transplantation [26]. A progressive reduc-
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tion in graft rejection has led to increased infec-
tious diseases, particularly those associated with
latent viruses such as CMV. CMV is the virus
that most commonly infects patients undergoing
solid organ transplantation. The gastrointestinal
tract is most commonly affected during CMV
tissue-invasive disease, resulting in esophagi-
tis, gastritis, enteritis, or colitis [27] (patient B).
Another reason for kidney transplant recipients
developing watery diarrhea could be mycophe-
nolate side effects, reaching an incidence of 36%
and persisting even after the drug withdrawal
[28, 29] (patient B).

The incidence of IBD after solid or-
gan transplantation is approximately ten times
higher than that observed in the general popu-
lation. Most de novo cases of IBD occur after
liver transplantation, with only 5% occurring
in kidney recipients [30] (patient C). Several
hypotheses have been suggested to explain the
paradoxical development of de novo IBD in kid-
ney recipients. Immunosuppressive therapy may
provoke dysregulation of the intestinal immune
environment (suppression of IL-2 dependent
regulatory T-cells proliferation could lead to less
activation-induced cell death (AICD) of T-cells
[20]). Additionally, it could damage the intesti-
nal mucosa's epithelial barrier, leading to pro-
longed exposure to luminal antigens, and finally,
the dysbiosis of the gut microbiota may also play
a role in post-transplant IBD development [30].

CONCLUSION

Renal manifestations in patients with IBD
are rare, but close monitoring of renal function is
essential, especially in older patients with longer
disease duration, more intense intestinal inflam-
mation, and patients who underwent bowel re-
section. These individuals are at a 10-100 times
higher risk of developing renal calculi (urate and
oxalate stones) than general hospital patients.
Most up-to-date studies suggest that 5-ASA
nephrotoxicity in IBD patients does not present
a significant cause of kidney damage. The as-
sumption of dose-dependent worsening of the
renal function may be overestimated and unnec-
essary (indications are it could be an idiosyncrat-
ic reaction). Tubulointerstitial nephritis and pro-
teinuria related to nephrotoxic medication could
have a different origin in this group of patients,

primarily depending on the concentrations of
circulating cytokines. The liver is the most fre-
quently transplanted organ in IBD patients, and
post-transplant IBD recurrence rates are high-
er in liver recipients than in kidney recipients,
which could be due to different immunosuppres-
sive regimens, but that still needs to be scientifi-
cally proven. Also, post-transplant de novo IBD
incidence is higher in liver recipients. As for oth-
er post-transplant complications, infections are
significantly higher in patients receiving mTOR
inhibitors than calcineurin inhibitors, with latent
CMYV infection being the most common viral in-
fection in solid organ recipients. Another reason
for watery diarrhea other than infection might be
mycophenolate use.

REFERENCES

1. Greinacher A, Thiele T, Warkentin TE, Weisser
K, Kyrle PA, Eichinger S. Thrombotic Thrombo-
cytopenia after ChAdOx1 nCov-19 Vaccination.
N Engl J Med. 2021 Jun 3; 384(22): 2092-2101.
doi: 10.1056/NEJMo0a2104840. Epub 2021 Apr
9. PMID: 33835769; PMCID: PMC8095372.

2. Bosevski M, Mitevska I, Pavkovic M, Klincheva
M, Lazarova ET, Velkova E, Stojanoski Z, Kosto-
va N, Jordanova SP, Petkoska D, Mancheva M,
Gulevska A, Baloski M, Hadjiev V, Krstevski
G, Kralevska V, Bojovski I, Jovanovski M, Ned-
elkovska V, Gjorgievski A. Special Conditions
in Venous Thromboembolism — Case Series.
Pril (Makedon Akad Nauk Umet Odd Med Nau-
ki). 2019 Oct 1; 40(2): 103—111. doi: 10.2478/
prilozi-2019-0021. PMID: 31605581.

3. Pavord S, Scully M, Hunt BJ, Lester W, Bagot
C, Craven B, Rampotas A, Ambler G, Makris M.
Clinical Features of Vaccine-Induced Immune
Thrombocytopenia and Thrombosis. N Engl J
Med. 2021 Oct 28; 385(18): 1680-1689. doi:
10.1056/NEJMo0a2109908. Epub 2021 Aug 11.
PMID: 34379914,

4. Scully M, Singh D, Lown R, Poles A, Solomon
T, Levi M, Goldblatt D, Kotoucek P, Thomas W,
Lester W. Pathologic Antibodies to Platelet Fac-
tor 4 after ChAdOx1 nCoV-19 Vaccination. N
Engl J Med. 2021 Jun 10; 384(23): 2202-2211.
doi: 10.1056/NEJMo0a2105385. Epub 2021 Apr
16. PMID: 33861525, PMCID: PMC8112532.

5. Taquet M, Husain M, Geddes JR, Luciano S, Har-
rison PJ. Cerebral venous thrombosis and portal
vein thrombosis: A retrospective cohort study
of 537,913 COVID-19 cases. EClinicalMed-
icine. 2021 Sep;39:101061. doi: 10.1016/].



62

Jakob Vrus and Nikolina Basi¢ Juki¢

eclinm.2021.101061. Epub 2021 Jul 31. PMID:
34368663; PMCID: PM(C8324974.

Chen VM, Curnow JL, Tran HA, Choi PY. Aus-
tralian and New Zealand approach to diagnosis
and management of vaccine-induced immune
thrombosis and thrombocytopenia. Med J Aust.
2021 Sep 20; 215(6): 245-249.el. doi: 10.5694/
mja2.51229. Epub 2021 Sep 6. Erratum in: Med
J Aust. 2021 Oct 22;: PMID: 34490632.

Cines DB, Bussel JB. SARS-CoV-2 Vaccine-In-
duced Immune Thrombotic Thrombocytopenia.
N Engl J Med. 2021 Jun 10; 384(23): 2254—
2256. doi: 10.1056/NEJMe2106315. Epub 2021
Apr 16. Erratum in: N Engl J Med. 2021 Jun
10; 384(23):¢92. PMID: 33861524; PMCID:
PMC8063912.

Hippisley-Cox J, Patone M, Mei XW, Saatci D,
Dixon S, Khunti K, Zaccardi F, Watkinson P,
Shankar-Hari M, Doidge J, Harrison DA, Griffin
SJ, Sheikh A, Coupland CAC. Risk of thrombo-
cytopenia and thromboembolism after covid-19
vaccination and SARS-CoV-2 positive testing:
self-controlled case series study. BMJ. 2021 Aug
26; 374: n1931. doi: 10.1136/bmj.n1931. PMID:
34446426; PMCID: PMC8388189.

Thaler J, Ay C, Gleixner KV, Hauswirth AW,
Cacioppo F, Grafeneder J, Quehenberger P, Pa-
binger I, Knobl P. Successful treatment of vac-
cine-induced prothrombotic immune thrombo-
cytopenia (VIPIT). J Thromb Haemost. 2021

10.

11.

12.

Jul; 19(7): 1819-1822. doi: 10.1111/jth.15346.
Epub 2021 Jun 11. PMID: 33877735; PMCID:
PMC8362082.

Elalamy I, Gerotziafas G, Alamowitch S, Laro-
che JP, Van Dreden P, Ageno W, Beyer-Westen-
dorf J, Cohen AT, Jimenez D, Brenner B, Mid-
deldorp S, Cacoub P; Scientific Reviewer Com-
mittee. SARS-CoV-2 Vaccine and Thrombosis:
An Expert Consensus on Vaccine-Induced Im-
mune Thrombotic Thrombocytopenia. Thromb
Haemost. 2021 Aug; 121(8): 982-991. doi:
10.1055/a-1499-0119. Epub 2021 May 4. PMID:
33946120; PMCID: PMC8322589.

Tsang HF, Chan LWC, Cho WCS, Yu ACS, Yim
AKY, Chan AKC, Ng LPW, Wong YKE, Pei XM,
Li MJW, Wong SC. An update on COVID-19
pandemic: the epidemiology, pathogenesis, pre-
vention and treatment strategies. Expert Rev
Anti Infect Ther. 2021 Jul; 19(7): 877-888. doi:
10.1080/14787210.2021.1863146. Epub 2020
Dec 29. PMID: 33306423.

Vercruysse K, Devreese KMJ. Laboratory testing
for post ChAdOx1 nCOV-19 vaccination VITT:
A challenge. Comment on: Recommendations
for the clinical and laboratory diagnosis of VITT
against COVID-19: Communication from the
ISTH SSC Subcommittee on Platelet Immunol-
ogy. ] Thromb Haemost. 2021 Sep; 19(9): 2355—
2357. doi: 10.1111/jth.15457. Epub 2021 Jul 27.
PMID: 34312992; PMCID: PMC8420275.



INFLAMMATORY BOWEL DISEASES IN RENAL TRANSPLANTAT RECIPIENTS: A CASE SERIES... 63

Pe3ume

BOCHAJIMTEJIHU BOJIECTU HA IPEBATA KAJ PEHUIIMEHTU HA PEHAJIEH
TPAHCIIJIAHTAT: CEPUJA CJIYYAU U ITPETVIEJ HA INTEPATYPATA

Jako6 Bpyc', Hukoauna bammuk Jykunk?

! Menununcku nentap Yakoser

2 MenuuuHck dakynter 3arped, YHuBep3uTeT Bo 3arpe0, MeauuHcku Gakynter, YHHUBEP3UTeT ,,J. J.
tpocmaep®, Ocuek n Onnen 3a HedposIoryja, apTepucka XUNepTeH3nja, Aujain3a U TpaHCIUIaHTa-
ja, YHUBEP3UTETCKU OOJIHUYKH LieHTap 3arped, 3arped, XpBarcka

BocnanurennuTe 6oecT Ha LpeBaTa ce aBTOMMYHH HapyIIyBarba IITO BIMjaaT Ha TaCTPOUHTECTH-
HAJHUOT TPaKT U NPEAN3BUKYBaaT IIUPOK CIIEKTap Ha eKCTPAauHTECTHHAIHN MaHupecTaunu. byOpesure
Ce PelOK IIeJIeH OpraH Ha HUBHATa EKCTPAaMHTECTHHAIHA aKTHBHOCT, HO JOKOJIKY C€ 3acerHaru, Oyopex-
Hata QyHKIIMja MOXE J1a ce BJIOLIH 10 KpajHa (haza Ha OyOperkHa 00JecT, Koja MOXKe Jja ce U3JIeUH CaMo CO
TpaHCIJIaHTalKja Ha opranu. byOpexHUTe KaJIKyiu ce HajuecTa maTosonka OyopexxHa MaHuQecTanmja Kaj
MAIMEeHTHTE CO BOCTIAJIMTENIHU 00JIECTH Ha IpeBaTa, mpocieieHa co TyOyIOMHTepCTULIN]alieH HepUTHLC,
IOMEpYJIoHePUTHC U Ipyru OyOpesKHH MaTOIOTHU.

LpHuoT apob e HajuecTo TPAHCILIAHTUPAHUOT OPTaH Kaj MalMeHTH CO BOCIIAJIUTEIHN 00JIECTH Ha
pesara (MpUMapeH CKISPO3UPAYKH XOJAHTHUTHC U aBTOUMYH XEIIaTHTHUC), @ HEJOCTHIOT Ha JINTEpaTypa 3a
rpuMatennTe Ha OyOpesu e MPUCYTEeH 10 IEHEC BO BPCKa CO MHIIMCHIIaTa Ha OyOpekHa HHCY(DUITUEeHIIH]a,
TpaHCIUIaHTalMjaTa Ha OyOpe3u, MOCTTPAHCIUIAHTAIIMCKUOT TEK Ha BOCHIAJIMTEIHUTE OOJICCTH Ha IIpeBaTa
1 JIOTIOJTHUTEITHNA KOMILTHKAIIMU KaKo IITO ce OTdpiame Ha rpadToT Wi MHOEKIMY Kaj OBaa crienupruyHa
rpymna naguents. De novo, BocnaimTeTHuTe 00JI€CTH Ha LpeBaTa € napagoKcalieH EHTUTET BO YCIOBH Ha
pHUropo3Ha MMYHOCYIIPECH]ja 110 TPaHCIUIAaHTAIM]jaTa.

Bo oBaa cepuja ciryuan, npe3eHTHpaMe Tpojla MaMeHTH Kou Ouiie TMOJIOKEHN Ha TPAaHCIIaHTa-
nvja Ha OyOper co UCTopHja Ha BOCIIATUTEIHN OOIECTH Ha IIpeBara 1 e/IeH MaIFeHT KOj pa3Buil Jie HOBO
KponoBa Gonect 1o n3BpiieHara TpaHCIDIAHTAIM]a Ha OPTaHU OJf TOYWHAT JOHOP.

Kayunu 300poBu: BocnanureHa 00JIeCT Ha 1peBara, kpajHa (aza Ha OyOpekHa Oosect, S-amu-
HOCAJIMIUIIATHA TOKCUYHOCT, TyOyJIOMHTEPCTUIIMjaIeH He()pUTHC, TPAHCIUTaHTalUja Ha OyOper, de novo
BOCIHAJIUTEIHK OOJISCTH Ha IIpeBara





