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Sunum Planı

• Nakil ekibinin izlemi

• Organ alıcısının bilmesi/yapması gerekenler

• Korunma; Aşılama



Nakil Ekibinin İzlemi



Nakil ekibinin izlemi

Poliklinik Kontrolleri 

İmmunsupresif İlaçların kullanımı ve izlem

Rejeksiyon 

Nakilden Sonra Oluşabilecek Sorunlar
İnfeksiyonlar, Malignite, HT, DM



Poliklinik Kontrolleri - sıklık

ü İlk ay – haftada bir

ü2-3. ay – 10 günde bir

ü4-6 ay – 3 haftada bir

ü6 – 12 ay – ayda bir

üBir yıl sonrası 2-3 ayda bir

Merkeze özgü farklılıklar (+)

DEÜ
•İlk 3 ay haftada bir
•3-6 ay iki haftada bir
•6-9 ay üç hafta bir
•12 aya kadar ayda bir
•1-2 yıl üç ayda bir
•Daha uzun dönem 6 ayda bir

Deü, Akdeniz, ATS, 2018



İmmunsupresif İlaçlar izlem 

İndüksiyon tedavisi - Böbrek nakli 

ü Yüksek doz steroid, 
ü Tavşan kökenli anti timosit globulin (rATG)
ü Basiliximab (IL-2 reseptör antagonisti)
ü Alemtuzumab ve rituximab 

(Nadiren kullanılır)
ü OKT3 –monoklonal antikor

(Artık kullanılmamaktadır)



İmmunsupresif İlaçlar izlem 
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Yüksek rejeksiyon riski olan hastada  
indüksiyon (+)

HLA uyumsuzluğu yüksek 
Genç alıcı-yaşlı verici 

Siyah ırk
PRA titresi yüksek, DSA’u olan

Kan grubu uyumsuz 
Greft fonksiyonu gecikmiş
Soğuk iskemi zamanı uzun
İkinci ya da üçüncü nakil



İmmunsupresif İlaçlar izlem 
İdame tedavisi
•Kalsineurin İnhibitorleri: 

Tacrolimus and Cyclosporine

•Antiproliferative agents: 
Mycophenolate Mofetil, Mycophenolate 
Sodium and Azathioprine

•Steroidler: Prednisone

•mTOR inhibitor: Sirolimus



İmmunsupresif İlaçlar izlem 

• Tacrolimus immediate release (Prograf®)cap 

*T hücrelerinde NF-Atc aktivasyonu
IL-2  ve diğer sitokin gen transkripsiyonu engeller

*Aç karına  her gün aynı saatte (2x1) alınması önerilir.
(greyfurt, portakal, limon ve mandalina ile almayınız)

* İlaç düzeyi: son 10-12 saatte alınan ilaç düzeyine göre 
izlenir.  (Sabah ilacı almaksızın poliklinik kontrolü)

İstenmeyen etki
Bulantı
Kusma

Nörotoksisite
Nefrotoksisite
TA yüksekliği

Kan şekeri yüksekliği
Kıllanma

Saç dökülmesi
Sivilce

Deü, Akdeniz, ATS, 2018



İmmunsupresif İlaçlar izlem 

• Mycophenolate Mofetil ( MMF, Cellcept, Mofecept)

• Aktif metabolit mikofenolik asit 

• İnosin monofosfat dehidrogenaz inhibisyonu ile Pürin   
sentezini engeller

• Her gün aynı saatte (2x1) alınması önerilir.

• İlaç etkileşimi ; Mide koruyucular ve anti-asitler

Deü, Akdeniz, ATS, 2018

İstenmeyen etki
Bulantı
Kusma
İshal

Lökopeni
Trombositopeni



World J Transplantation 2021;18:11(11):443-465

Steroidler: Prednisone, Methylprednisolone

İmmunsupresif İlaçlar izlem 
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İmmunsupresif İlaçlar izlem 
Steroidler: Prednisone, Methylprednisolone

İstenmeyen etki

üRuh hali ve Davranış değişikliği
üTA yüksekliği
üAcıkma hissi, kilo alma
üKan şekeri yüksekliği
üKemik/Kas problemleri
üFizik yapı değişikliği, 

(Akne, yağ dağılımında değ vs )
üFotosensitivite
üGİS problemleri –ülser
üGöz problemleri

(Katarakt, glokom, görme kaybı )



İmmunsupresif İlaçlar izlem 



İmmunsupresif İlaçlar izlem 
likte yüksek doz kortikosteroid ve kalsinörin inhibitörüne 
devam edilir. Kortikosteroid dozu azaltılırken, indüksiyon 
tedavisinin sonlandırılmasıyla birlikte antiproliferatif ajan 
baXlanır. ,mmünsüpresif tedavi protokolleri hastaya, transp-
lantasyon merkezine ve coWrafi bölgeye göre deWiXiklik gös-
terir. 

,dame immünosupresif tedavi protokolünü belirleyen 
en önemli parametre hastanın immün riskidir. Yüksek riskli 
hastalarda akut rejeksiyonu ve greft kaybını önlemek için 
daha agresif bir tedavi yaklaXımı uygulanır.  

2009 KDIGO kılavuzunda akut rejeksiyon için risk 
faktörleri Xu Xekilde tanımlanmıXtır: 

L Bir veya daha fazla HLA uyumsuzluWu 

L Genç alıcı ve yaXlı donör 

L Panel Reaktif Antikor (PRA) pozitifliWi 

L Donör spesifik antikor (DSA) pozitifliWi 

L Kan grubu uyumsuzluWu 

L GecikmiX greft fonksiyonu 

L 24 saatten uzun soWuk iskemi süresi  

 İDAME TEDAvİDE KuLLANILAN İLAÇLAR (TABLO 1, 2) 

KortiKosteroidler (Ks) 

,mmünsüpresif ve antienflamatuar etkileri olan kortikoste-
roidler indüksiyon, idame ve rejeksiyon tedavisinde kulla-
nılmaktadır. KS hücre içine basit difüzyonla girer ve 
sitoplazma içindeki glukokortikoid reseptörüne baWlanırlar. 
,mmünsüpresif etkilerini T ve B lenfositler,makrofajlar ve 
endotelyal hücreler üzerinden gösteririrler. Komplemanlar, 
akut faz reaktanları, interlökin 1 (IL-1), interlökin 2 (IL-2), 
interlökin 3 (IL- 3), interlökin 6 (IL-6), interferon-� (INF-
�), granülosit-monosit koloni stimulan faktör (GM-CSF) ve 
TNF-� sentezini engellerler. KS nakilden sonraki ilk 3-5 
gün yüksek dozda verilir, günler veya haftalar içinde azal-
tılarak 5 mg/gün ile devam edilir. Güçlü bir immünosupre-
sif olmasına raWmen yan etkileri oldukça fazladır. 
Enfeksiyona yatkınlık, kilo artıXı, glukoz intoleransı, miyo-
pati, ödem, hipertansiyon, hiperlipidemi, aseptik nekroz ve 
osteopeni sık görülen yan etkilerdir. Yan etki geliXen stabil 
hastalarda günlük doz 2,5 mg’a düXülebilir. Gün aXırı kul-
lanıma geçmek yan etkileri azaltmamaktadır. Yan etkilerin 
fazlalıWı nedeniyle kortikosteroidsiz tedavi protokolleri de 
son yıllarda uygulanmaya baXlanmıXtır. KS kesilen hasta-
larda  insülin duyarlılıWı deWiXmemekte, glomerulonefrit 
nüksü artmakta,ayrıca antiproliferatif ajanlara baWlı kemik 
iliWi süpresyonu belirginleXmektedir.4 Bu hastaları lökopeni 
açısından daha dikkatli takip etmek gerekmektedir. 

 

Kalsinörin inhibitörleri (Kni) 

Siklosporin A (CsA): CsA T hücre yüzey reseptö-
rüne baWlanarak hücre içine girer, kalsinörin-Ca2+-kalma-
dulin kompleksine baWlanır ve kalsinörinin aktivasyonunu 
baskılar. Böylece IL-2 yapımı inhibe olur, T lenfositlerin 
olgunlaXması ve aktivasyonu engellenir. En sık görülen yan 
etkileri nefrotoksisite, hipertansiyon,kıllanmada artıX, hi-
perlipidemi, gingival hipertrofi,hepatotoksisite ve malig-
nite geliXimidir. Takrolimusa kıyasla kan Xekerini 
yükseltici etkisi, nörotoksisite ve gastrointestinal yan etki-
leri daha az fakat aynı zamanda daha az potenttir. CsA 4-
5 mg/kg/gün ikiye bölünmüX dozla verilir. CsA düzeyi C0 
(ilacı içmeden önce) ve C2 (ilacı içtikten iki saat sonra ) 
olmak üzere iki Xekilde ölçülebilir. Hedef  C0 düzeyi 200 
(150-300) ng/mL iken hedef C2 düzeyi erken dönem için 
800-1000 ng/mL, geç dönemde ise 400-600 ng/mL’dir. 

Takrolimus (TAC, FK 506): Takrolimus siklospo-
rinle benzer etkisi olan daha potent bir immünosupresiftir. 
FK506 baWlayıcı proteine baWlanır, kalsinörin iliXkili T 
hücre reseptörü bloke edilir ve IL-2 transkripsiyonu en-
gellenerek immünosupresif etki gerçekleXtirilir. Greft saW 
kalımında ve rejeksiyonda siklosporinden üstün olduWu 
gösterilmiXtir.5 TAC ikiye bölünmüX dozda 0,15-0,30 
mg/gün verilir, uzun salınımlı formunda günde tek doz uy-

Gülay Yılmaz ve ark. Böbrek Nakli ,dame ,mmünosupresyon ve Geç Dönem Takip

88

Yan Etki KS CsA TAC MPA mTORi 

Diyabet + + ++ - + 

Hipertansiyon + ++ ++ - - 

Hiperlipidemi + + + - +++ 

Kemik iliği süpresyonu - - - ++ ++ 

Osteopeni ++ + + - - 

Malignite gelişimi + ++ ++ ++ - 

Diyare - - - +++ - 

Proteinüri - + + - ++

TABLO 1:  İmmünsüpresif ilaçların yan etkileri.

�laç Doz Hedef Düzey 

Takrolimus 0.15-0.20 mg/kg/gün 8-12 (ilk 6 ay) 5-8 (>6 ay) 

Siklosporin 5 mg/kg/gün C0:200-300 C2:800-1000 (ilk 6 ay),  

C0:50-150 C2:400-600 (>6 ay) 

Mikofenolik asit MMF:2X1000 mg Düzey takibi gerekmez 

MYF:2X720 mg 

Azatiyoprin 2.5 mg/kg/gün Düzey takibi gerekmez 

Everolimus 2x0.75 mg/gün 3-7 ng/mL 

Sirolimus 1x2 mg/gün 4-6 ng/mL

TABLO 2:  İmmünsüpresif ilaçların dozları ve  
hedef ilaç düzeyleri.

Renal transplantasyon Türkiye Klinikleri 2020
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Abstract: The advances in acute phase care have firmly established the practice of organ transplanta-
tion in the last several decades. Then, the next issues that loom large in the field of transplantation
include antibody-mediated rejection (ABMR) and recurrent primary disease. Acute ABMR is a
daunting hurdle in the performance of organ transplantation. The recent progress in desensitization
and preoperative monitoring of donor-specific antibodies enables us to increase positive outcomes.
However, chronic active ABMR is one of the most significant problems we currently face. On the
other hand, recurrent primary disease is problematic for many recipients. Notably, some recipients,
unfortunately, lost their vital organs due to this recurrence. Although some progress has been
achieved in these two areas, many other factors remain largely obscure. In this review, these two
topics will be discussed in light of recent discoveries.

Keywords: antibody-mediated rejection; recurrent primary disease; renal transplantation;
liver transplantation; pancreas transplantation

1. Introduction
From the late 20th century to the beginning of the 21st century, significant progress

has been achieved in acute phase care for transplant patients. These advances firmly place
organ transplantation into firmly established therapeutic procedures for organ failure
patients. However, the better outcomes in the acute phase become, the more other issues
are exposed. Firstly, donor specific anti-human leukocyte antigen (HLA) antibodies (DSA),
resulting in chronic antibody-mediated rejection (ABMR), are recognized as major obstacles
that we have yet to conquer. Organ transplantation is haunted by DSA unless we change
graft sources or develop a new technology. Secondly, controlling the recurrence of the
primary disease will continue to be a major issue in many diseases as long as we continue
to use live organs and not machines.

The primary purpose of this review is to deepen the understanding of these two issues
and to improve graft survival and patient survival after the acute phase of transplants.

2. Methods
We have written this review by focusing on two major issues: ABMR due to de

novo DSA (dnDSA) and recurrence of primary disease. In preparing this review, English-
language abstracts cited in PubMed were selected. Citations were chosen based on their
relevance to each section. In Section 3, articles related with dnDSA, not preforming DSA,
were selected. As recent dnDSA studies in kidney transplantation are summarized in a
table, the most recent randomized trials or prospective cohort studies using representative
drugs were selected as much as possible. Since the number of related studies is scarce in
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Abstract
Chronic rejection (CR) of liver allografts causes damage to intrahepatic vessels 
and bile ducts and may lead to graft failure after liver transplantation. Although 
its prevalence has declined steadily with the introduction of potent immunosup-
pressive therapy, CR still represents an important cause of graft injury, which 
might be irreversible, leading to graft loss requiring re-transplantation. To date, 
we still do not fully appreciate the mechanisms underlying this process. In 
addition to T cell-mediated CR, which was initially the only recognized type of 
CR, recently a new form of liver allograft CR, antibody-mediated CR, has been 
identified. This has indeed opened an era of thriving research and renewed 
interest in the field. Liver biopsy is needed for a definitive diagnosis of CR, but 
current research is aiming to identify new non-invasive tools for predicting 
patients at risk for CR after liver transplantation. Moreover, the minimization or 
withdrawal of immunosuppressive therapy might influence the establishment of 
subclinical CR-related injury, which should not be disregarded. Therapies for CR 
may only be effective in the “early” phases, and a tailored management of the 
immunosuppression regimen is essential for preventing irreversible liver damage. 
Herein, we provide an overview of the current knowledge and research on CR, 
focusing on early detection, identification of non-invasive biomarkers, immuno-
suppressive management, re-transplantation and future perspectives of CR.

Key Words: Liver transplantation; Chronic rejection; Immunosuppression; T cell-mediated 
rejection; Antibody-mediated rejection; Donor-specific antibody; Re-transplantation; Graft 
loss; Complications; Outcomes

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Karaciğer nakli % 3-17
Kalp nakli %25-60
Akciğer nakli %28-45
Böbrek nakli % 15-20
Pankreas nakli %30-70
Pankreas + Böbrek % 20-40
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Burden and Timeline of Infectious Diseases in the First 
Year A"er Solid Organ Transplantation in the Swiss 
Transplant Cohort Study
Christian van Delden,1 Susanne Stampf,2 Hans H. Hirsch,3,4 Oriol Manuel,5 Pascal Meylan,6 Alexia Cusini,7 Cédric Hirzel,7 Nina Khanna,4,  Maja Weisser,4 
Christian Garzoni,7,8 Katja Boggian,9 Christoph Berger,10 David Nadal,10 Michael Koller,2 Ramon Saccilotto,2 and Nicolas J. Mueller11; for the Swiss 
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and Hospital Epidemiology, University Hospital Zurich, Zürich, Switzerland

Background. #e burden and timeline of posttransplant infections are not comprehensively documented in the current era of 
immunosuppression and prophylaxis.
Methods. In this prospective study nested within the Swiss Transplant Cohort Study (STCS), all clinically relevant infections 

were identi$ed by transplant–infectious diseases physicians in persons receiving solid organ transplant (SOT) between May 2008 
and December 2014 with ≥12 months of follow-up.
Results. Among 3541 SOT recipients, 2761 (1612 kidney, 577 liver, 286 lung, 213 heart, and 73 kidney-pancreas) had ≥12 months 

of follow-up; 1520 patients (55%) su%ered 3520 infections during the $rst year posttransplantation. Burden and timelines of clinically 
relevant infections di%ered between transplantations. Bacteria were responsible for 2202 infections (63%) prevailing throughout the 
year, with a predominance of Enterobacteriaceae (54%) as urinary pathogens in heart, lung, and kidney transplant recipients, and 
as digestive tract pathogens in liver transplant recipients. Enterococcus spp (20%) occurred as urinary tract pathogens in kidney 
transplant recipients and as digestive tract pathogens in liver transplant recipients, and Pseudomonas aeruginosa (9%) in lung trans-
plant recipients. Among 1039 viral infections, herpesviruses predominated (51%) in kidney, liver, and heart transplant recipients. 
Among 263 fungal infections, Candida spp (60%) prevailed as digestive tract pathogens in liver transplant recipients. Opportunistic 
pathogens, including Aspergillus fumigatus (1.4%) and cytomegalovirus (6%), were rare, scattering over 12 months across all SOT 
recipients.
Conclusions. In the current era of immunosuppression and prophylaxis, SOT recipients experience a high burden of infections 

throughout the $rst year posttransplantation, with rare opportunistic pathogens and a predominance of bacteria.
Keywords.  infection; bacterial; fungal; viral; solid organ transplant.

Solid organ transplant (SOT) recipients require long-term 
immunosuppression and are at risk for life-threatening infec-
tions. Three periods of infections after transplantation have 
been distinguished: (1) a phase up to 1 month characterized 

by nosocomial infections and donor-derived infections; (2) a 
phase of profound immunosuppression for up to 6 months as-
sociated with opportunistic infections; and (3) a phase of re-
duced immunosuppression with community-acquired and rare 
infectious agents [1–3].
#e awareness of this temporal pattern has allowed tailoring 

of prophylactic strategies, diagnostic testing, and empiric ther-
apies. Since the review of this concept in 1998, new potent 
immunosuppressive strategies have reduced the incidence of 
rejection, but at the same time altered recipients’ susceptibility 
to infections. Concomitantly, the availability of e&cient pro-
phylaxis may have modi$ed frequencies and temporal patterns 
of posttransplant infections [2, 4–6]. Knowledge of timing and 
relative frequencies of infections in the era of extended donor/
recipient criteria, modern immunosuppression, routine use 
of prophylaxis, and active surveillance of viral replication is 

Clin Infect Dis 2020;71(7);e159-169

ü 3541 SOT arasında 2761 SOT  ≥ 12 ay izlem

ü 1520 (% 55) SOT için 3520 infeksiyon (+)

ü % 54 Enterobacteriaceae 
ü % 20 Enterokok 
ü % 9 Pseudomonas aeruginosa 

İnfeksiyon
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Solid organ transplant (SOT) recipients require long-term 
immunosuppression and are at risk for life-threatening infec-
tions. Three periods of infections after transplantation have 
been distinguished: (1) a phase up to 1 month characterized 

by nosocomial infections and donor-derived infections; (2) a 
phase of profound immunosuppression for up to 6 months as-
sociated with opportunistic infections; and (3) a phase of re-
duced immunosuppression with community-acquired and rare 
infectious agents [1–3].

#e awareness of this temporal pattern has allowed tailoring 
of prophylactic strategies, diagnostic testing, and empiric ther-
apies. Since the review of this concept in 1998, new potent 
immunosuppressive strategies have reduced the incidence of 
rejection, but at the same time altered recipients’ susceptibility 
to infections. Concomitantly, the availability of e&cient pro-
phylaxis may have modi$ed frequencies and temporal patterns 
of posttransplant infections [2, 4–6]. Knowledge of timing and 
relative frequencies of infections in the era of extended donor/
recipient criteria, modern immunosuppression, routine use 
of prophylaxis, and active surveillance of viral replication is 
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Hypertension is one of the most common cardiovascular co-morbidities after

successful kidney transplantation. It commonly occurs in patients with other metabolic

diseases, such as diabetes mellitus, hyperlipidemia, and obesity. The pathogenesis

of post-transplant hypertension is complex and is a result of the interplay between

immunological and non-immunological factors. Post-transplant hypertension can be

divided into immediate, early, and late post-transplant periods. This classification

can help clinicians determine the etiology and provide the appropriate management

for these complex patients. Volume overload from intravenous fluid administration is

common during the immediate post-transplant period and commonly contributes to

hypertension seen early after transplantation. Immunosuppressive medications and

donor kidneys are associated with post-transplant hypertension occurring at any time

point after transplantation. Transplant renal artery stenosis (TRAS) and obstructive

sleep apnea (OSA) are recognized but common and treatable causes of resistant

hypertension post-transplantation. During late post-transplant period, chronic renal

allograft dysfunction becomes an additional cause of hypertension. As these patients

develop more substantial chronic kidney disease affecting their allografts, fibroblast

growth factor 23 (FGF23) increases and is associated with increased cardiovascular

and all-cause mortality in kidney transplant recipients. The exact relationship between

increased FGF23 and post-transplant hypertension remains poorly understood.

Blood pressure (BP) targets and management involve both non-pharmacologic and

pharmacologic treatment and should be individualized. Until strong evidence in the kidney

transplant population exists, a BP of <130/80 mmHg is a reasonable target. Similar

to complete renal denervation in non-transplant patients, bilateral native nephrectomy

Tantisattamo et al. Approach and Management Post-KTx HTN

FIGURE 3 | Pathogenesis of post-kidney transplant hypertension divided into immunological and non-immunological factors. CNI, calcineurin inhibitor; DGF, delayed

graft function; HTN, hypertension; KTx, kidney transplantation; OSA, obstructive sleep; TRAS, transplant renal artery stenosis.

Renal insufficiency is involved in the pathogenesis of HFpEF
(126) and causes salt-sensitive HTN (126, 127). Importantly, a
vicious cycle of cardio-renal dysfunction can result from salt
and volume overload (126). Therefore, BP control, renal allograft
function, and heart function are closely related. Uncontrolled
HTN after kidney transplantation leads to structural damage
to both the renal allograft and heart eventually resulting in
decreased renal and cardiac functions.

BLOOD PRESSURE MEASUREMENT

BP is one of the most common vital signs obtained in all
clinical settings; however, it may frequently be unreliable due to
variation of physiologic response to internal and external stimuli
as well as inappropriate BP measurement techniques. Reliable
BP measurement should be mandatory in clinical practice and
can be standardized with the following definitions: the mean
of three non-invasive BP measurements is referred to as office
blood pressure (OBP); recording at least twice the daily average
of two home blood pressure readings over a minimum of 4 days is
referred to as home blood pressure monitoring (HBPM), and 24-
h ambulatory blood pressure monitoring (24-h ABPM), which
requires wearing an electronic blood pressure measurement
device to record and averages multiple readings over a 24 h
period (128). Purpose, clinical context, and practicality should
be taken into consideration when selecting the appropriate BP
measurement methods. The different BP measurement methods
provide different information, which can be useful for sorting

out the pathophysiology of post-transplant HTN. It is important
to be knowledgeable about the different definitions for HTN
with each method in order to appropriately manage BP after
kidney transplantation.

A 24-h ABPM provides the average of both day and night
BP readings. Physiological decreases in nocturnal BP further
classifies patients into dippers, non-dippers, and reverse dippers.
Lee et al. (129) demonstrated a significant decrease in the
nocturnal reduction in SBP (!SBP) after kidney transplantation.
In addition, decrease in !SBP was associated with a lower
renal allograft function. In this study, the mean OBP and
24-h ABPM did not change at 1-year post-transplantation
when compared to the BP measurements before kidney
transplantation. However, they found that the proportion of
patients who took antihypertensivemedications and the numbers
of antihypertensive medications required were significantly
decreased after kidney transplantation.

A 24-h ABPM can address and assist with the common
misclassification of HTN diagnosed traditionally by OBP or
HBPM. Compared with OBP, a 24-h ABPM led to 61%
disagreement in diagnosis (58% and 3% due to masked and
white-coat HTN, respectively) (130).

Although a 24-h ABPM can provide useful information to
diagnose patterns of HTN like white coat and masked HTN, OBP
and HBPM are more commonly used in clinical practice. Since
transplant renal allografts are very sensitive to BP hemodynamic
changes, HBPM appears to be a common utilized method of
following BP after kidney transplantation. One study in patients
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Hypertension is one of the most common cardiovascular co-morbidities after

successful kidney transplantation. It commonly occurs in patients with other metabolic

diseases, such as diabetes mellitus, hyperlipidemia, and obesity. The pathogenesis

of post-transplant hypertension is complex and is a result of the interplay between

immunological and non-immunological factors. Post-transplant hypertension can be

divided into immediate, early, and late post-transplant periods. This classification

can help clinicians determine the etiology and provide the appropriate management

for these complex patients. Volume overload from intravenous fluid administration is

common during the immediate post-transplant period and commonly contributes to

hypertension seen early after transplantation. Immunosuppressive medications and

donor kidneys are associated with post-transplant hypertension occurring at any time

point after transplantation. Transplant renal artery stenosis (TRAS) and obstructive

sleep apnea (OSA) are recognized but common and treatable causes of resistant

hypertension post-transplantation. During late post-transplant period, chronic renal

allograft dysfunction becomes an additional cause of hypertension. As these patients

develop more substantial chronic kidney disease affecting their allografts, fibroblast

growth factor 23 (FGF23) increases and is associated with increased cardiovascular

and all-cause mortality in kidney transplant recipients. The exact relationship between

increased FGF23 and post-transplant hypertension remains poorly understood.

Blood pressure (BP) targets and management involve both non-pharmacologic and

pharmacologic treatment and should be individualized. Until strong evidence in the kidney

transplant population exists, a BP of <130/80 mmHg is a reasonable target. Similar

to complete renal denervation in non-transplant patients, bilateral native nephrectomy

Tantisattamo et al. Approach and Management Post-KTx HTN

Alternatively, diastolic HTN is defined as DBP of≥90 mmHg,
with a SBP <140 mmHg, and is more common in younger,
sedentary individuals with a higher body mass index (BMI) (24).

A recent large randomized controlled clinical trial of
blood pressure management in non-diabetic patients (SPRINT)
demonstrated cardiovascular (CV) benefits of tighter BP control
(25) leading to new BP guidelines and re-defined HTN for
the general population as systolic blood pressure (SBP) >130
or DBP >80 mmHg (26, 27). Although there has been
a change in the definition of HTN in the non-transplant
population, the definition of HTN in kidney transplant recipients
remains controversial, and hard outcomes related to BP
levels are still limited. A recent 2017 American College of
Cardiology/American Heart Association (ACC/AHA) guidelines
recommend a target BP of <130/80 mmHg (26, 27). Until there

FIGURE 1 | Post-kidney transplant hypertension stratified by presence and

absence of pre-transplant hypertension. HTN, hypertension; KTx, kidney

transplant.

is stronger evidence of an association between BP level and
outcomes in kidney transplant recipients, a BP ≥130/80 mmHg
may be a reasonable definition for HTN in this population.

PATHOGENESIS OF POST-TRANSPLANT
HYPERTENSION

The change in prevalence of post-transplant HTN across
different post-transplant periods may reflect the differences
in pathogenesis of post-transplant HTN over time (Figure 2).
Identifying when post-transplant HTN first occurred can narrow
the differential diagnosis for the etiology of post-transplant HTN
and lead to tailored therapy.

Immediate Post-transplant Period
During this time, post-transplant HTN is generally a result of
external factors like transplant surgery, IV fluids, and high doses
of steroids.

Peri-transplant Hypervolemia
IV fluid given during surgery and in the immediate post-
operative period can lead to hypervolemia, particularly
in patients with delayed graft function (DGF). A single-
center cross-sectional study showed that the prevalence of
hypervolemia measured by multifrequency bioimpedance
analysis for extracellular fluid in stable kidney transplant
recipients was 30%, and up to 5% had severe hypervolemia. This
study showed that hypervolemia was significantly associated
with elevated systolic, diastolic, and mean arterial pressures (28).
Although this study enrolled 123 kidney transplant recipients
with a median duration of enrollment at 5 years post-transplant,
hypervolemia most commonly occurred during the immediate

FIGURE 2 | Selected common factors contributing to post-transplant hypertension during three different periods.
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develop more substantial chronic kidney disease affecting their allografts, fibroblast
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DEFINITION OF POST-TRANSPLANT
HYPERTENSION

Post-kidney transplant HTN can be defined as a persistently
elevated BP or normotension with use of antihypertensive
medications after successful kidney transplantation.
However, the main question that remains is what is a
normal BP level? Different studies have defined post-
transplant HTN with different cutoff levels for systolic
and diastolic blood pressure (SBP and DBP) and
different requirements for the use of antihypertensive
medications. Table 1 summarizes the details of these studies
(8, 9, 16–18).

In addition to the defining normal BP levels, the presence
or absence of HTN during the pre-kidney transplant period
may further categorize kidney transplant recipients into
four groups: persistent HTN, recovered HTN, persistent
normotension, and post-transplant HTN. Persistent HTN
occurs in patients with HTN both in the pre- and post-
transplant periods, whereas patients with recovered HTN
have HTN only during the pre- but not the post-transplant
period. Persistent normotensive patients have no history

of HTN preceding transplant and remain normotensive
post-transplant. Post-transplant HTN requires developing
de novo HTN after kidney transplant (Figure 1). Malek-
Hosseini et al. (17) reported the incidences of persistent
HTN, recovered HTN, persistent normotension, and post-
transplant HTN as 40, 28, 13, and 19%, respectively.
In this review, post-kidney transplant HTN refers to
persistent and post-transplant (de novo) HTN unless
otherwise specified.

Isolated forms of HTN both systolic and diastolic still
occur after kidney transplantation. The European Society
of Hypertension and the European Society of Cardiology
guidelines defined isolated systolic HTN in the general
population as SBP ≥140 and DBP <90 mmHg (20). This
is the most common phenotype of HTN in elderly patients
(21). Linear increase in systolic and diastolic BP occurs
with age until the fifth or the sixth decades of life when
SBP continues increasing, but DBP tends to decrease (22).
Pathogenesis of isolated systolic HTN involves in both intrinsic
alterations resulting from normal aging process accompanied
by development of modifiable risk factors leading to increased
arterial stiffness (23).

TABLE 1 | Summarized definitions of post-transplant hypertension from studies specifically examining the prevalence of post-transplant hypertension.

References Incidence or prevalence Definition Study design n Mean time since

transplantation

(range)

Budde et al. (16) Incidence 77.3%

[81.6% persistent HTN

(HTN both pre- and

post-transplantation) and

18.4% post-transplant HTN

(normotension during

pre-transplantation but HTN

post-transplantation)]

>150/90 or using

antihypertensive

medications

except the single

use of diuretics

A single-center cross-sectional study of

patients with stable graft function (>3

months)

Mean of ≥5 consecutive BP records

Sphygmomanometer in the sitting position

409 patients (64.5%

had pre-KTx HTN and

35.5% had pre-KTx

normotension)

Mean age 47 ± 1

(19–68) years

45 ± 2 months

(3–204)

Malek-Hosseini

et al. (17)

Incidence 60%

[68% persistent HTN (HTN

both pre- and

post-transplantation) and

32% post-transplant HTN

(normotension during

pre-transplantation but HTN

post-transplantation)]

145/95 or required

antihypertensive

medication

A single-center study 84 patients

(67.9% had pre-KTx

HTN and 32.1% had

pre-KTx normotension)

Mean age at

transplantation was

33.5 ± 11.3 years

(range 11–58)

34 ± 22.6 months

(3–93)

Zeier et al. (8) Prevalence 90% >140/90 mmHg

or antihypertensive

treatment

150 kidney transplants recipients in

outpatient clinic with a median follow-up of

3.8 years

Kasiske et al. (18) Incidence 50–80% ≥140/90 mmHg Clinical Practice Guidelines by searches

conducted using Medline and pertinent

bibliographies and an electronic database

used to collate references, but no

systematic data extraction or synthesis

Experts’ opinions

Campistol et al. (9) ≥80% 3 years post-KTx

85% 5 years post-KTx

SBP ≥140 and/or

DSP ≥90 and/or

treated with

antihypertensive

medications

Data from the Spanish Chronic Allograft

Nephropathy Study

3,365 adult kidney

transplant recipients

DBP, diastolic blood pressure; HTN, hypertension; KTx, kidney transplantation; SBP, systolic blood pressure.
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Abstract
Liver transplantation represents the only curative option for patients with end-
stage liver disease, fulminant hepatitis and advanced hepatocellular carcinoma.
Even though major advances in transplantation in the last decades have achieved
excellent survival rates in the early post-transplantation period, long-term
survival is hampered by the lack of improvement in survival in the late post
transplantation period (over 5 years after transplantation). The main etiologies
for late mortality are malignancies and cardiovascular complications. The latter
are increasingly prevalent in liver transplant recipients due to the development
or worsening of metabolic syndrome and all its components (arterial
hypertension, dyslipidemia, obesity, renal injury, etc.). These comorbidities result
from a combination of pre-liver transplant features, immunosuppressive agent
side-effects, changes in metabolism and hemodynamics after liver transplantation
and the adoption of a sedentary lifestyle. In this review we describe the most
prevalent metabolic and cardiovascular complications present after liver
transplantation, as well as proposing management strategies.

Key words: Solid organ transplantation; Hypertension; New-onset diabetes after
transplantation; Obesity; Orthotopic liver transplantation; Post-transplantation metabolic
syndrome
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established  to  be  safe,  efficacious  and  well  tolerated  in  solid  organ  transplant
recipients[83].  The concomitant use of other drugs metabolized by the cytochrome
CYP3A4 should be carefully used in patients receiving both calcineurin inhibitors and
statins[82],  because a perturbation in the cytochrome P450 metabolic pathway can
increase  immunosuppressive  drugs  toxicity[84].  Ezetimibe  may  be  considered  in
recipients who do not tolerate statins, although the experience is scant[85]. Concomitant
use of calcineurin inhibitors may result in increased statin levels in the blood. Isolated
hypertriglyceridemia can also be present post- liver transplantation and it generally
responds  well  to  fish  oil.  Omega  3  has  less  drug-drug  interactions  with  im-
munosuppressive therapy. In addition, omega 3 oil has other pleiotropic effects, such
as anti-inflammatory and anti-proliferative properties, which can improve hepatic
steatosis[86]. With regard to other lipid-lowering drugs, such as fibric acid derivatives,
they are usually well tolerated, although there is scarce data available on their use in
liver transplant patients. Importantly, the combination of fibrates with statin therapy
increases the risk of myopathies and is thus not recommended. Patients on both these
medications should be counseled regarding myalgia as a potential early symptom of
rhabdomyolysis[87].

ARTERIAL HYPERTENSION
Arterial hypertension, which is defined as a systolic blood pressure greater than 140
mmHg and/or a diastolic blood pressure greater than 90 mmHg[88], occurs in 30%-50%
of patients after liver transplantation, increasing up to 70% when evaluating patients
in the long term[89,90].  Features such as high cardiac output, low systemic vascular
resistance and low mean arterial pressure characterize end-stage liver disease. After
patients are transplanted, this hemodynamic situation changes, leading to an increase
in systemic blood pressure. Nevertheless, the etiology of post-liver transplantation
hypertension is multifactorial and includes not only this change in hemodynamics,
but also the use of immunosuppressive medications. These drugs are a well-known
risk factor for hypertension, in particular calcineurin inhibitors. Although there are
numerous pathogenetic mechanisms related to the development of hypertension in
such patients, vasoconstriction seems to be the main causal factor. Vasoconstriction is
caused by the excessive secretion of endothelin-1 and thromboxane and decreased
production of prostacyclin, leading to an increase in sympathetic nervous system
activity. In addition to these mechanisms, cyclosporine and tacrolimus act on sodium
retention, resulting in an increase in effective-volume[90]. Nevertheless, cyclosporine
seems to have a more deleterious effect compared to tacrolimus, showing a higher
prevalence  rate  of  arterial  hypertension  (73%  vs  63%,  respectively)[91].  Glu-
cocorticosteroids  are  also  a  known  cofactor  for  the  development  of  arterial
hypertension.  They  increase  blood  pressure  through  the  renin-angiotensin-
aldosterone system, causing a reduction in prostacyclin and nitric oxide production,
and an increase in the quantity of angiotensin II receptors[92]. However, considering
the usually short time of exposure to steroids in these patients, calcineurin inhibitors
are  the  main  agent  responsible  for  the  long-term  development  of  arterial
hypertension. The main concern about arterial hypertension is related to the direct
damage on organs and its established association to increased risk for cardiovascular
events[93]. Elevated blood pressure may lead to endothelial damage, atherosclerosis,
kidney damage and left ventricle remodeling. Hypertensive control is essential to the
improvement of long-term survival of both the graft and the recipient, related to the
non-negligible risk of developing major cardiovascular events. The withdrawal of
steroid  therapy,  the  down-titration  of  calcineurin  inhibitors  (when  adding
mycophenolate mofetil  or mTOR inhibitors) are possible strategies to reduce the
increase  in  blood pressure  values.  Lifestyle  modifications (i.e.,  low-sodium diet,
cessation of smoking, avoidance of alcohol, and weight loss) should always be clearly
explained  to  the  patient.  Nevertheless,  when  these  measures  are  unsuccessful,
medical  therapy is  mandatory.  A blood pressure goal  lower than 130/80 mmHg
should be targeted to  minimize cardiovascular  risk[94].  Dihydropyridine calcium
channel blockers are the preferred first-line agents in patients who do not exhibit
proteinuria,  in  order  to  directly  counteract  the  vasoconstriction associated with
calcineurin inhibitors[95]. If proteinuria is present, liver transplant recipients benefit
from angiotensin-converting enzyme (ACE) inhibitors or  angiotensin II  receptor
blockers as a first line choice[95]. If a single-agent therapy is ineffective, a combination
therapy should be evaluated, taking into account that the addition of beta-blockers is
particularly indicated when a cardiac complication is well established[96]. Furthermore,
angiotensin-converting enzyme inhibitors and angiotensin-2 blockers may magnify
the collateral effects of calcineurin inhibitors such as hyperkalemia and metabolic
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Kc nakli sonrası %-30-50 HT  uzun dönemde % 70

(140/90 mmHg)
Hemodinamik değişiklik, vazokonstruksiyon, 

immunsupresyon (Kalsinörin inhibitörü kullanımı)…

ABD; nakil sonrası ilk yıl ölüm  % 12-16 KVH

Avrupa; 10 yıllık fatal KVH riski % 1-10
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Organ alıcısının 
bilmesi /yapması gerekenler

• Nakil Sonrası Eve Dönüş 

• Bilmeniz Gerekenler 

• Dengeli Beslenme 

• Uyulması Gereken Genel Kurallar 

Deü, Akdeniz, ATS, 2018



Nakil Sonrası Eve Dönüş 

• Duygu durum değişikliği

• 1.5- 3 lt su/sıvı tüketimi

• Asetaminofen kullanımı

• Solunum eksersizi

• Operasyon bölgesi kontrolü - Ağır işten kaçınma /fıtık

• İmmunsupresif ilaçların düzenli kullanımı
Deü, Akdeniz, ATS, 2018



Bilmemiz gerekenler 

• TA takibi

• Ateş izlemi

• Nabız sayısı

• Kilo izlemi

• Günlük sıvı tüketimi

Deü, Akdeniz, ATS, 2018



Dengeli Beslenme 

Deü, Akdeniz, ATS, 2018

Kortikosteroid kullanımı – İştah artışı 

üYemekten yarım saat o ̈nce yeşil salata, 
salatalık, domates gibi kalorisi az 
sebzelerin  yenmesi

ü Yemekler küçük tabaklara konmalı
üKüçük lokmalarla ve uzun süre çig ̆neyerek yenmeli 
üYemek sırasında bol su kalorisiz içecekler içilmeli
•Tuzsuz ve/veya az tuzlu yiyecek…



Uyulması Gereken 
Genel Kurallar 

Deü, Akdeniz, ATS, 2018

• Standart izolasyon önlemlerine uyum

• Genel temizlik kurallarına uyum

• Düzenli eksersiz ve rutin öz bakım
İlk üç ay karın içi basınç artışına dikkat !

• Sigara ve alkol kullanılmamalı

• Hasta ziyareti/ Kalabalık ortam



Organ alıcısının 
bilmesi /yapması gerekenler

• Cinsel yaşam, gebelik

• Hayvan Besleme – Önerilmez

• İş Ve Sosyal Yaşantınız – en erken 3-6 ay  sonra

• Seyahat – gidilecek yer ? Süre ?

Deü, Akdeniz, ATS, 2018



ACİL DURUMLAR

1-Ateşinizin 38oC’ in u ̈stu ̈nde olması
2-Tansiyonunuz normalden yu ̈ksek veya du ̈şu ̈k oldug ̆unda
3-Nakil yapılan bo ̈lgenizde ag ̆rı, hassasiyet, şişlik, 

kızarıklık veya akıntı oldug ̆unda 
4-El ve ayaklarda şişlik (o ̈dem) oldug ̆u durumlarda
5-Aşırı kilo artışı yani bir gu ̈n o ̈nceye go ̈re 3-5 kg  

fazlalıg ̆ınız oldug ̆unda
6-I ̇drar miktarında azalma, renginde koyulaşma ya da 

kan go ̈ru ̈lmesinde
7-Gu ̈nde 3 den fazla sulu dışkılamanız varsa (ishal) …



Korunma; Aşılama



Aşı Öneri
İnfluenza Her yıl

Pnömokok*
Polisakkarit
Konjuge

5 yıl ara ile 2 doz
Bir kez

Hepatit B* 3 doz
Hepatit A* 2 doz

Tdap* /Td Bir kez/ Her 10 yılda bir
HPV* 26 yaş ve daha küçüklere

* Nakil öncesi yapılmadıysa

Aşılama



Aşılama – Covid-19 

• Üç hafta ara ile iki doz Biontech aşısı

• İkinci dozdan en az 28 gün sonra 3. doz aşı

(0. gün; 21. gün; 49. gün)

• Optimal aşı sayısı ??

• Hatırlatma dozu;
Primer serinin son aşısından en erken 3 ay 

sonra 



Aşılama – Aile ??

• Aile bireyleri/ aynı evde yaşayanlar aşılanmalı

• Ateş, öksürük, vs izolasyon önlemleri uygulanmalı

• Ortak eşya kullanımı ??

• Çocuklarda aşılama ?



Sonuç

• Herkes çaba sarfetmeli – Ekip, alıcı, aile..

• HT, DM kaçınılmaz birliktelik…

• İnfeksiyon - Hedef önce korunmak olmalı

• Malignite gelişimi ??  - Uyum çok önemli 

• Güvenli yaşam - optimal koşullar – eğitim




