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Chapter 1

IMMUNOSUPPRESSIVE DRUGS USED IN KIDNEY
TRANSPLANTATION

Bulent KAYA?

Abstract

Kidney transplantation is the preferred treatment for end-stage kidney disease,
and its success relies on the effective use of immunosuppressive therapy.
This review summarizes current approaches to induction and maintenance
immunosuppression, with a focus on risk-based treatment strategies.

Induction therapy includes lymphocyte-depleting agents such as antithymocyte
globulin and alemtuzumab, as well as non-depleting agents like basiliximab,
selected according to immunological risk. Maintenance regimens are primarily
based on calcineurin inhibitors, antiproliferative agents, and corticosteroids. Key
determinants of therapy selection include human leukocyte antigen mismatch,
panel reactive antibody levels, and donor-specific antibodies.

Therapeutic drug monitoring is essential for optimizing immunosuppressive
efficacy and minimizing toxicity. While potent agents improve rejection prevention
in high-risk patients, they are associated with increased risks of infection and
malignancy.

In summary, modern immunosuppressive management in kidney
transplantation is based on individualized risk assessment and careful balancing
of efficacy and safety to achieve optimal graft and patient outcomes.

Keywords: kidney transplantation, immunosuppression, induction therapy,
maintenance therapy , therapeutic drug monitoring

' Assoc. Prof. Dr., Department of Nephrology, Faculty of Medicine, Cukurova University,
ORCID iD: 0000-0003-4697-4815
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While potent lymphocyte-depleting agents such as ATG and alemtuzumab
provide effective rejection prophylaxis in high-risk recipients, their use is limited
by increased susceptibility to infections and malignancies. Conversely, non-
depleting agents like basiliximab offer a safer alternative in low-risk populations,
underscoring the importance of appropriate patient stratification.

Maintenance therapy based on CNI, antiproliferative agents, and corticosteroids
remains the backbone of long-term management; however, drug-related toxicity
and long-term complications continue to pose significant challenges. In this
context, TDM has become indispensable for optimizing therapeutic exposure and
reducing adverse outcomes.

Overall, the success of KT depends not only on preventing acute rejection
but also on minimizing long-term complications through careful balancing
of immunosuppressive intensity. Future strategies should focus on refining
personalized treatment algorithms to improve both graft longevity and patient
survival.
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Chapter 2

ACUTE REJECTION IN KIDNEY TRANSPLANTATION

Bulent KAYA!

Abstract

Acute rejection remains a major threat to kidney allograft survival despite
substantial advances in immunosuppressive therapy. The incidence of acute
rejection has markedly declined over the past three decades; however, it continues
to contribute significantly to graft dysfunction and loss. The two principal forms
of acute rejection are T cell-mediated rejection (TCMR) and antibody-mediated
rejection (ABMR). TCMR is characterized by lymphocytic infiltration and tubular
injury, whereas ABMR results from donor-specific antibody-mediated endothelial
injury and is associated with microvascular inflammation, C4d deposition, and
transplant glomerulopathy. Mixed rejection may also occur and is associated with
worse outcomes. ABMR is now recognized as the leading cause of late graft loss,
while TCMR remains an important independent risk factor and may precipitate
antibody-mediated injury. Diagnosis is based on histopathologic evaluation of
kidney allograft biopsy, and treatment depends on the rejection phenotype and
severity. Standard therapies include glucocorticoids, antithymocyte globulin,
plasmapheresis, and intravenous immunoglobulin. Optimal prevention relies
on adequate immunosuppression, medication adherence, and careful donor-
recipient matching. Emerging molecular diagnostics and novel targeted therapies

may improve future rejection management.

Keywords: kidney transplantation, acute rejection, antibody-mediated
rejection, t cell-mediated rejection, donor-specific antibodies

INTRODUCTION

Kidney transplantation is the most effective treatment for patients with end-stage
kidney disease. With advances in modern immunosuppressive therapy, short-

' Assoc. Prof. Dr., Department of Nephrology, Faculty of Medicine, Cukurova University,
bulentkaya32@gmail.com, ORCID iD: 0000-0003-4697-4815
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immunological mechanisms, clinical course, histopathological features, and
treatment strategies; therefore, accurate diagnosis based on biopsy, donor-specific
antibody assessment, and emerging molecular tools is essential. Early recognition,
individualized immunosuppressive management, medication adherence, and
careful immunologic risk assessment are central to preserving graft function.
Although current therapies have improved short-term outcomes, long-term graft
survival continues to be limited by persistent immune-mediated injury. Future
advances in molecular diagnostics, biomarker-guided monitoring, and targeted
therapies may provide more precise and effective approaches to the prevention
and treatment of acute rejection.
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Chapter 3

INFECTIONS AND PROPHYLAXIS FOLLOWING
KIDNEY TRANSPLANTATION

Damla ERTURK!

Abstract

Although kidney transplantation is one of the most effective treatment options
for end-stage renal disease, infections in the post transplant period are among the
primary complications that determine patient and graft outcomes. The incidence
and spectrum of these infections vary depending on surgical complications,
allograft function, the intensity of the immunosuppressive regimen used, and
prophylactic measures. In the early period, surgical site infections, catheter
and catheter related infections, and hospital acquired bacterial infections are
predominant, while opportunistic pathogens such as cytomegalovirus (CMV),
BK polyomavirus, and Pneumocystis jirovecii become more prominent within the
first 6 months. In the late phase, community-acquired infections predominate;
however, the risk of opportunistic infections persists in patients receiving
intensive or repeated immunosuppression. Urinary tract infections are the most
common group of infections in kidney transplant recipients and are particularly
associated with graft dysfunction, bacteremia, and hospitalization in the early
phase. Although fungal infections are less common, they require early diagnosis
and appropriate antifungal treatment due to their high mortality rate. Prophylactic
and preemptive strategies play a critical role in the management of these infections,
which directly impact both patient and graft survival. In this section, post-kidney
transplant infections are addressed within a time-based framework; their clinical
characteristics, diagnostic approach, treatment principles, and current prophylaxis

strategies are summarized.
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Successful management requires evaluating a time based approach in
conjunction with the patient’s current immunosuppression status, implementing
structured viral monitoring programs, rational antimicrobial use, and
multidisciplinary collaboration. Through appropriate prophylaxis, early diagnosis,
and rapid, targeted treatment, both the infection burden and graft loss due to
infection can be significantly reduced.
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Chapter 4

EARLY POSTOPERATIVE SURGICAL COMPLICATIONS
AFTER KIDNEY TRANSPLANTATION

Nebil AKDOGAN?

ABSTRACT

Kidney transplantation is the most ideal treatment method for end-stage renal
disease; however, early surgical complications developing within the first 30 to 90
days postoperatively remain a significant threat to graft and patient survival. This
chapter reviews the incidence, pathophysiology, diagnosis, and management of
major early urological and surgical complications, including ureteral strictures,
urinary leaks, ureteral necrosis, and perigraft collections (hematomas, urinomas,
lymphoceles, and abscesses). Ischemia, primarily due to the disruption of the
“golden triangle” blood supply, and the presence of multiple arteries in the donor are
the main risk factors for ureteral complications. The early diagnostic process relies
heavily on ultrasonography, biochemical fluid analysis, and targeted radiological
imaging. Treatment strategies emphasize the critical role of prompt intervention,
ranging from percutaneous drainage and endoscopic procedures to early surgical
revision. Furthermore, the advantages and disadvantages of routine prophylactic
Double-] stent placement are discussed, highlighting its protective role against
strictures and leaks when properly managed alongside the risk of infection.
In conclusion, a multidisciplinary approach involving nephrology, transplant
surgery, and interventional radiology ensures the successful management of these
early complications, achieving long-term graft survival rates similar to those of
uncomplicated transplants.

Keywords: kidney transplantation; early postoperative complications; ureteral
stricture; urinary leak; lymphocele; urinoma.
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complication is accompanied by a perigraft hematoma or a severe infection, the
risk of early graft loss significantly increases. Furthermore, the severity of the
complications developing in the first 30 days post-transplant deeply affects the
clinical course; while high-grade (Clavien Grade 3-4) surgical complications
increase hospital readmission rates, even low-grade complications can elevate the
risk of death with a functional graft in the long term. Although these conditions
requiring early hospitalization negatively affect graft functions within the first
year, their long-term effects remain limited.

Thoroughly analyzing the recipient and donor-related factors in the
development of complications is of great importance. The presence of multiple
arteries in the donor kidney and the use of expanded criteria donors (ECD)
stand out as independent factors that elevate the risk of vascular and urological
complications by increasing the probability of the graft remaining ischemic. On
the other hand, an older recipient age (60 years and above) does not increase the
risk of surgical complications compared to young recipients; when correct patient
selection is made, kidney transplantation is a surgically highly safe procedure in
patients of advanced age as well. However, additional factors such as diabetes, a
high body mass index, and prior dialysis duration create extra risks in terms of
both wound site and infectious complications.

Finally; minimizing the incidence and destructive effects of early surgical
complications relies on the meticulous preservation of the donor graft’s distal
ureteral blood supply, called the “golden triangle,” uncompromising adherence
to surgical principles, and the routine use of prophylactic Double-] stents for
anastomosis safety. In the post-transplant period, it is of vital importance for the
nephrology, transplant surgery, and interventional radiology teams to work in
coordination so that complications can be treated in a timely manner without
leading to graft loss.
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Chapter 5

POST-TRANSPLANT VASCULAR COMPLICATIONS IN
KIDNEY TRANSPLANT RECIPIENTS

Onur BENLI!

Abstract

Vascular complications after kidney transplantation are relatively uncommon
but may have a major impact on graft survival and patient morbidity. These
complications involve the graft arterial inflow, graft venous outflow, or recipient
iliac vessels, and may present in the early or late post-transplant period. Their
mechanisms are multifactorial and commonly reflect varying contributions of
vessel wall injury, disturbed flow, and thrombotic predisposition. Among them,
transplant renal artery stenosis is the most frequent vascular complication and is
often amenable to endovascular or surgical treatment, whereas arterial and venous
thrombosis remain major causes of early graft loss. Biopsy-related arteriovenous
fistulae and intrarenal pseudoaneurysms are usually benign but may require
intervention in selected patients. Mechanical lesions such as arterial kinking,
venous compression, and iliac vessel pathology should also be recognized, as
delayed diagnosis may result in irreversible graft injury. This chapter reviews
the classification, mechanisms, risk determinants, clinical presentation, imaging
findings, and treatment principles of the major vascular complications after
kidney transplantation, with emphasis on practical diagnostic reasoning and
timely management.

Keywords: kidney transplantation; vascular complications; transplant renal
artery stenosis; renal vein thrombosis; arteriovenous fistula; pseudoaneurysm.

INTRODUCTION

Kidney transplantation is the preferred treatment for patients with end-stage renal
disease. Despite advances in surgical techniques, immunosuppressive therapy, and
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CONCLUSION

Although vascular complications after kidney transplantation may appear
uncommon, their clinical impact is disproportionately large. Among these
complications, TRAS is often recognized after the immediate postoperative period
and is frequently treatable, whereas arterial and venous thrombosis remain among
the leading causes of early graft loss. Although post-biopsy AVF and intrarenal
pseudoaneurysm more often follow a benign course, they require intervention in
selected patients. Iliac vessel complications, because of their effects on both graft
and extremity circulation, should be assessed carefully, especially in recipients
with atherosclerotic disease.

From a practical standpoint, the fundamental principle is to consider vascular
complications early in the setting of sudden graft dysfunction and to use
Doppler ultrasonography without delay. Delay between diagnosis and treatment,
particularly in thrombotic complications, may lead to irreversible graft loss. In
contrast, in clinically significant stenotic or procedure-related lesions, timely
endovascular or surgical intervention may preserve graft function.

Therefore, in post-transplant follow-up, a high index of suspicion for vascular
complications, a standardized imaging approach, and close collaboration between
surgical and endovascular teams are essential to preserving graft function.
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Chapter 6

WOUND, SOFT TISSUE AND RECONSTRUCTIVE
COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Ibrahim TABAKAN!?

Abstract

Wound-related, soft tissue, and reconstructive complications remain important
causes of morbidity after kidney transplantation despite advances in surgical
technique, perioperative care, and immunosuppressive therapy. Common
complications include surgical site infection, hematoma, seroma, lymphocele,
wound dehiscence, skin necrosis, and incisional hernia. Kidney transplant
recipients are particularly vulnerable because diabetes mellitus, obesity,
malnutrition, vascular disease, and chronic immunosuppression may impair
wound healing.

Early recognition is essential, as delayed diagnosis may lead to deep infection,
graft dysfunction, prolonged hospitalization, repeated operations, or complex
abdominal wall defects. Clinical evaluation should be supported by laboratory
studies and imaging, with ultrasonography serving as the first-line modality for
perigraft collections. Management ranges from conservative wound care and
targeted antimicrobial therapy to drainage procedures, operative debridement,
fascial repair, and reconstructive surgery.

Reconstructive options include delayed closure, skin grafting, local or regional
flaps, mesh reinforcement, and abdominal wall reconstruction in selected
cases. Negative pressure wound therapy is a useful adjunct in both treatment
and staged reconstruction. Optimal outcomes depend on timely intervention
and a multidisciplinary approach involving transplant surgeons, nephrologists,
infectious disease specialists, radiologists, and reconstructive surgeons.
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delayed recognition may result in deep infection, graft dysfunction, prolonged
hospitalization, repeated operations, or complex abdominal wall defects.

Successful management depends on early diagnosis, accurate differentiation of
fluid collections and infectious processes, prompt control of local pathology, and
optimization of systemic factors that impair healing. Because transplant recipients
frequently present with diabetes, obesity, vascular disease, malnutrition, and
chronic immunosuppression, treatment strategies must be individualized rather
than extrapolated from routine general surgical patients.

Reconstructive surgery has an important role in selected cases, ranging
from delayed closure and skin grafting to flap coverage and formal abdominal
wall reconstruction. Early involvement of reconstructive surgeons may simplify
management, reduce morbidity, and improve functional outcomes in complex
wounds.

Ultimately, the best results are achieved through a multidisciplinary approach
involving transplant surgeons, nephrologists, infectious disease specialists,
radiologists, wound care teams, and reconstructive surgeons. As transplant
populations become older and medically more complex, continued refinement
of preventive strategies, minimally invasive interventions, biomaterials, and
personalized immunosuppressive protocols will be essential to further reduce
postoperative wound complications and preserve long-term graft success.
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Chapter 7

LATE SURGICAL COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION
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Abstract

Late-stage surgical complications affecting long-term graft survival after kidney
transplantation typically present with atypical symptoms—such as an increase in
creatinine, decreased urine output, or asymptomatic hydronephrosis—rather than
classic pain or fever. This is due to the immunosuppressive drugs used by patients
and the lack of a neural network (denervation) in the transplanted kidney.

Ureteral strictures, which are among the leading complications and develop
due to ischemic injury in most cases, are managed using ultrasonography for
diagnosis and the insertion of a percutaneous nephrostomy to preserve kidney
function. While endoscopic methods such as lasers or balloons are preferred for
strictures shorter than three centimeters, surgical repair (reconstruction) utilizing
the patient’s own healthy ureter is mandatory for longer and resistant cases.

Stone disease, another significant issue, has a bidirectional relationship
with ureteral strictures and infections, and patients do not experience typical
kidney stone pain. In the treatment of stones, those smaller than 4 mm are
monitored, while depending on the size and location, extracorporeal shock wave
lithotripsy (ESWL), retrograde intrarenal surgery (RIRS) performed with flexible
ureteroscopes, or percutaneous nephrolithotomy (PCNL) for stones larger than 2
cm are applied.

In these patients, who have an increased risk of cancer due to the suppression
of the immune system, macroscopic hematuria (visible blood in the urine) should
always be considered a critical early symptom for urothelial carcinoma; cystoscopy
and careful imaging that does not put kidney function at risk must be performed.
Additionally, it is of vital importance to conduct annual ultrasound screenings
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A forgotten/encrusted stent can lead to stone formation and infection; a stent
follow-up protocol (timely removal) can be documented as a quality indicator.
In transplant patients who are on immunosuppressive therapy and have a single
functioning kidney, forgotten ureteral stents represent a urological problem with
highly devastating consequences. The rates of encrustation, stone formation, and
fragmentation increase exponentially in stents left in the body for an extended
period (e.g., more than 6 months). An encrusted stent leads to obstructive
nephropathy, resistant infections, and urosepsis, putting both the graft and the
patient’s life at risk. Although there are rare cases in the literature of stents forgotten
for 13 years that fortunately did not develop encrustation, the removal of encrusted
stents generally requires a challenging and multimodal endourological approach
combining methods such as ESWL, ureteroscopy (URS), and percutaneous
nephrolithotomy (PCNL). To completely prevent such severe morbidities, the
clinical implementation of a stent registry and follow-up protocol to ensure the
timely removal of stents (typically within 2-4 weeks) should be recognized as a
crucial indicator of quality and patient safety.

CONCLUSION

Late surgical complications following kidney transplantation remain a significant
clinical challenge that directly impacts long-term graft survival and patient quality
of life. Ureteral strictures, stone disease, urological malignancies, and ureteral
fistulas/stent-related complications each require a tailored, multidisciplinary
approach. The atypical clinical presentation caused by denervation and
immunosuppression necessitates a high index of suspicion and strict follow-up
protocols. Early diagnosis through ultrasonography, timely decompression, and
appropriate endourological or surgical interventions are critical for preserving
graft function. Additionally, the elevated cancer risk in immunosuppressed
patients mandates lifelong urological surveillance. Implementing institutional
stent follow-up registries and adhering to evidence-based guidelines, such as the
updated 2026 EAU Guidelines on Renal Transplantation, are essential quality
measures to minimize preventable complications and improve overall transplant
outcomes.
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Chapter 8

HEMATOLOGICAL COMPLICATIONS AFTER RENAL
TRANSPLANTATION

Funda TANRIKULU!

Abstract

Hematologic complications after renal transplantation are significant clinical
issues that can occur in both the early and late post-transplant periods and directly
affect patient prognosis. The most common of these complications include anemia,
leukopenia, and thrombocytopenia; and their etiology involves surgical blood loss,
graft dysfunction, immunosuppressive medications, infections, and nutritional
deficiencies. Additionally, more specific conditions such as post-transplant
erythrocytosis, post-transplant lymphoproliferative disease, and thrombotic
microangiopathy may also be observed. Management focuses on addressing the
underlying cause and includes modification of immunosuppression, treatment
of infections, and targeted therapies when necessary. This section discusses
the pathogenesis, diagnostic approach, and current treatment strategies for
hematologic complications that develop after renal transplantation.

Keywords: Renal transplantation, Hematologic complications, Anemia,
Immunosuppression, Post-transplant lymphoproliferative disease

INTRODUCTION

After renal transplantation, a wide range of hematologic complications may arise
due to both the surgical procedure and the immunosuppressive therapies used
to prevent graft rejection. While the most common disorders are post-transplant
anemia and erythrocytosis, many hematological disorders, such as post-transplant
lymphoproliferative disease and thrombotic microangiopathy, which are rare
but associated with increased morbidity and mortality, play a significant role in
the management of the post-transplant period. In this section, hematological
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Hemophagocytic Syndrome

Hemophagocytic syndrome is a rare but potentially fatal hematologic disorder that
occurs following renal transplantation. The pathogenesis of the disease involves
uncontrolled macrophage activation resulting from T/NK cell dysfunction,
leading to hyperinflammation associated with a cytokine storm. Patients present
to the clinic with fever, hepatosplenomegaly, pancytopenia, lymphadenopathy,
rash, jaundice, and neurological symptoms. Post-transplant lymphoproliferative
disease and various infections: particularly EBV, as well as CMV, herpes simplex
virus, and fungal infections can trigger the development of hemophagocytic
syndrome. For diagnosis, the condition should first be considered in patients
with suspicious clinical findings, and the diagnosis must be supported by
laboratory tests, primarily elevated ferritin levels, as well as elevated triglycerides
and low fibrinogen. Both the diagnosis and treatment of the disease require
multidisciplinary management.

CONCLUSION

Hematologic complications observed in the post-kidney transplant period are
among the leading causes of morbidity and mortality in kidney transplant patients.
Early diagnosis and identification of the etiology are of great importance in the
treatment of these complications. The effective implementation of appropriate
immunosuppressive therapy and infection prevention measures, along with
regular monitoring of hematologic side effects, are key factors in reducing the
incidence and severity of these complications. Furthermore, collaboration among
nephrology, hematology, infectious diseases, and organ transplantation teams is
of utmost importance in these patients.
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Chapter 9

CARDIOVASCULAR COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Caglar OZMEN!

ABSTRACT

Cardiovascular disease remains the leading cause of morbidity and mortality
in kidney transplant recipients, accounting for 20-30% of all post-transplant
deaths and arises from a multifactorial interaction between traditional risk
factors — hypertension, dyslipidemia, diabetes mellitus, and smoking — and
transplant-specific determinants including immunosuppressive drug toxicity,
graft dysfunction, acute rejection, and prolonged pre-transplant dialysis.
Immunosuppressive agents drive a distinct pathophysiological cascade —
calcineurin inhibitors increase the risk of hypertension and dyslipidemia relative
to tacrolimus, corticosteroids promote metabolic syndrome and post-transplant
diabetes mellitus, and mTOR inhibitors exacerbate dyslipidemia via PCSK9
upregulation — collectively culminating in accelerated atherosclerosis, coronary
artery disease, and de novo heart failure occurring in 10-18% of recipients within
36 months of transplantation. Addressing this burden demands a risk-stratified,
multidisciplinary strategy that integrates pretransplant cardiac screening,
guideline-directed blood pressure and lipid control, immunosuppression
optimisation, and the judicious adoption of emerging cardiorenal therapies — and
itis only through dedicated randomised trials in this population that the persistent
evidence gap can be closed and the full promise of kidney transplantation realised.

Keywords: kidney transplantation; cardiovascular disease; immunosuppressive

therapy; post-transplant hypertension; post-transplant diabetes mellitus; coronary
artery disease; heart failure; risk stratification
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hypertriglyceridemia and hypercholesterolemia. Paradoxically, despite their
adverse metabolic profile, mMTOR inhibitors may exert some anti-atherosclerotic
effects by inhibiting intimal proliferation and stabilizing plaques, though their
overall impact on cardiovascular events remains complex and requires careful
patient selection.

This drug-induced dyslipidemia, often presenting as a more atherogenic
profile with small, dense LDL particles susceptible to oxidation, directly
contributes to the progression of atherosclerosis. The link between post-transplant
cholesterol levels and adverse outcomes is well-established. Early studies
identified hypercholesterolemia as an independent predictor of post-transplant
vascular disease and a significant factor influencing patient survival. However,
management is complicated by drug-drug interactions, as CNIs (especially CsA)
can inhibit statin metabolism via the cytochrome P450 system, increasing the risk
of myopathy. Therefore, statins like fluvastatin or pravastatin, which have fewer
interactions, are often preferred, and careful dose adjustments are necessary.

CONCLUSION

Cardiovascular disease remains the leading cause of death and morbidity after
kidney transplantation, driven by traditional risk factors and transplant-specific
contributors — most notably immunosuppressive drug toxicity. A risk-stratified,
multidisciplinaryapproach combining pretransplant screening, guideline-directed
medical therapy, and individualized immunosuppression remains essential.

REFERENCES

1. Shin HS. Cardiovascular complication after kidney transplantation. ] Adv Med Med Res.
2019;30(10):1-10. DOI:10.9734/JAMMR/2019/v30i1030241

2. Lentine JA, Costa MA. Cardiac disease evaluation and management among kidney transplant
candidates. ] Am Coll Cardiol. 2012;60(5):434-480. DOI: 10.1016/j.jacc.2012.05.008

3. Rajnochova Bloudickova S, Janek B, Machackova K, et al. Standardized risk-stratified cardiac
assessment and early posttransplant cardiovascular complications in kidney transplant recipi-
ents. Front Cardiovasc Med. 2024;11:1322176. DOI: 10.3389/fcvm.2024.1322176

4. Lentine JA, Collins AJ, Wanner C, et al. Cardiovascular disease in kidney transplant recipi-
ents: epidemiology, diagnosis and management. Nat Rev Nephrol. 2019;15(11):699-713. DOI:
10.1038/s41581-019-0178-8

5. Lentine KL, Schnitzler MA, Abbott KC, et al. De novo congestive heart failure after kidney
transplantation: a common condition with poor prognostic implications. Am ] Kidney Dis.
2005;46(4):720-733. DOI: 10.1053/j.ajkd.2005.06.019

6. Aalten J, Hoogeveen EK, Roodnat JI, et al. Associations between pre-kidney-transplant risk
factors and post-transplant cardiovascular events and death. Transpl Int. 2008;21(10):985-991.
DOI: 10.1111/j.1432-2277.2008.00710.x

-137 -



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Complications After Kidney Transplantation

Rangaswami J, Mathew RO, Parasuraman R, et al. Cardiovascular disease in the kidney trans-
plant recipient: epidemiology, diagnosis and management strategies. Nephrol Dial Transplant.
2019;34(5):760-773. DOI: 10.1093/ndt/gty367

Ghimire A, Al-Zaneen G, Michaud JB, et al. Heart failure in kidney transplant recipients: narra-
tive review of risk factors, therapy, and current gaps in management. Cardiol Ther. 2026;15(1):1-
23. DOI: 10.1007/s40119-025-00395-2

Kim EJ, Chang S, Kim SY, et al. Predictive value of echocardiographic abnormalities and the
impact of diastolic dysfunction on in-hospital major cardiovascular complications after living
donor kidney transplantation. Int ] Med Sci. 2016;13(8):620-628. DOI: 10.7150/ijms.15524
Park WD, DeLonais-Parker A, Okeke B, et al. Machine learning for predicting long-term car-
diovascular outcomes in kidney transplant recipients. JACC Adv. 2025;4(12):102364. DOL:
10.1016/j.jacadv.2025.102364

Reggiani E, Moroni G, Ponticelli C. Cardiovascular risk after kidney transplantation causes
and current approaches to a relevant burden. J Pers Med. 2022;12(8):1200. DOI: 10.3390/
jpm12081200

Van Craenenbroeck AH, Chinnappa S, Dounousi E, et al. New kidneys, old risks: cardiovascu-
lar challenges after transplantation. Nephrol Dial Transplant. 2025;40(1):1-13. DOI: 10.1093/
ndt/gfae299

Hansen CM, Bachmann S, Su M, et al. Calcineurin inhibitor-associated nephrotoxici-
ty in kidney transplantation: a transplant nephrologist’s perspective. Acta Physiol (Oxf).
2025;241(5):¢70047. DOI: 10.1111/apha.70047

Luke RG. Pathophysiology and treatment of posttransplant hypertension. ] Am Soc Nephrol.
1991;2(1 Suppl):S37-44. DOI: Not available

Jiwani S, Chan WC, Majmundar M, et al. Impact of pre-existing coronary artery and pe-
ripheral artery disease on outcomes in diabetic patients after kidney transplant. Vasc Med.
2024;29(2):135-142. DOI: 10.1177/1358863X231205574

Franquet Q, Terrier N, Pirvu A, et al. Aortic bypass surgery for asymptomatic patients await-
ing a kidney transplant: a word of caution. Clin Transplant. 2018;32(8):e13218. DOI: 10.1111/
ctr.13218

Kasiske BL, Cangro CB, Hariharan §, et al. The evaluation of renal transplantation candidates:
clinical practice guidelines. Am ] Transplant. 2001;1(Suppl 2):3-95. DOI: 10.1034/j.1600-
6143.2001.10201.x

Liu Y, Yang MS, Yuan J. Immunosuppressant utilization and cardiovascular complications
among Chinese patients after kidney transplantation: a systematic review and analysis. Int Urol
Nephrol. 2013;45(3):885-892. DOI: 10.1007/s11255-012-0365-4

Murakami N, Riella LV, Funakoshi T. Risk of metabolic complications after conversion to mTOR
inhibitors in kidney transplantation: a systematic review and meta-analysis. Am J Transplant.
2014;14(10):2317-2327. DOI: 10.1111/ajt.12855

Kasiske BL. Risk factors for accelerated atherosclerosis in renal transplant recipients. Am J
Med. 1988;84(6):985-992.

-138-



Chapter 10

GASTROINTESTINAL COMPLICATIONS AND
PANCREATITIS AFTER KIDNEY TRANSPLANTATION

Umit KARAOGULLARINDAN!

Abstract

Gastrointestinal complications are common after kidney transplantation and are
an important cause of morbidity in transplant recipients. These complications
arise from multiple mechanisms, including immunosuppressive drug toxicity,
opportunistic infections, metabolic disturbances, and pre-existing gastrointestinal
diseases. Post-transplant diarrhea is the most frequent clinical manifestation
and may interfere with the absorption of immunosuppressive medications.
Upper gastrointestinal disorders, such as gastritis and peptic ulcer disease, are
also frequently encountered, particularly in patients receiving corticosteroids or
antithrombotic therapy. Acute pancreatitis is less common but remains clinically
relevant because of its potential severity. This chapter reviews the epidemiology,
pathophysiology, clinical presentation, diagnostic evaluation, and management
of gastrointestinal complications after kidney transplantation, with particular
emphasis on post-transplant diarrhea and pancreatitis.

Keywords: kidney transplantation; gastrointestinal complications; post-
transplant diarrhea; acute pancreatitis; immunosuppressive therapy; opportunistic
infections; peptic ulcer disease; transplant recipients.

INTRODUCTION

Gastrointestinal complications constitute one of the most frequently encountered
categories of non-renal medical problems following kidney transplantation.
Advances in transplant surgery and modern immunosuppressive therapy
have significantly improved graft survival and longevity. Consequently, long-
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toxicity from infectious causes. Although less frequent, acute pancreatitis

represents a potentially serious complication that warrants prompt recognition

and management. Early diagnosis, appropriate adjustment of immunosuppressive

therapy, and multidisciplinary care are essential for optimizing patient outcomes

and preserving graft function.
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Chapter 11

HEPATOBILIARY PROBLEMS AFTER KIDNEY
TRANSPLANTATION

Ahmet Gokhan SARITAS!
Mevlut Harun AGCA?

Abstract

Hepatobiliary complications are frequently encountered in kidney transplant
recipients and represent an underappreciated cause of morbidity in this population.
The post-transplant milieu — characterized by chronic immunosuppression,
polypharmacy, and metabolic derangement — creates a unique substrate for
hepatic injury that differs substantially from that seen in the general population.
This chapter provides a comprehensive review of the principal categories of
hepatobiliary disease following kidney transplantation, including drug-induced
liver injury (DILI) attributable to immunosuppressants, antifungals, antibiotics,
and statins; viral hepatitis reactivation and de novo infection with hepatitis B
(HBV) and hepatitis C (HCV) viruses; biliary tract disease including cholelithiasis,
cholangitis, and choledocholithiasis; and metabolic-associated fatty liver disease
(MAFLD/NAFLD) driven by post-transplant metabolic syndrome. Diagnostic
evaluation is structured around liver function test (LFT) pattern analysis —
hepatocellular, cholestatic, or mixed — supplemented by viral serology, abdominal
imaging, and liver biopsy where indicated. A stepwise algorithmic approach and
multidisciplinary management framework are presented. Figures illustrating
the diagnostic algorithm and pathophysiological mechanisms are provided to
facilitate clinical application. With up to 50% of kidney transplant recipients
experiencing clinically relevant LFT abnormalities at some point post-transplant,
systematic surveillance and early intervention are paramount to preserving both
hepatic and allograft function.
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prevention and hepatoprotection. Advances in antiviral therapy for HBV and

HCYV, evolving immunosuppressive strategies, and emerging metabolic therapies

offer increasingly effective tools for the prevention and treatment of post-

transplant liver disease. Multidisciplinary collaboration, regular monitoring, and

patient engagement remain the cornerstones of optimal hepatobiliary care in this

vulnerable population.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Pottanat N, Friederich A, LaMotte J. End-stage kidney disease, dialysis, and transplant basics.
In: Psychosocial Considerations in Pediatric Kidney Conditions: Guidance for Collaborative Pra-
ctice. Springer; 2024. p. 67-94.

Gabrielli E Bernasconi E, Toscano A, Avossa A, Cavicchioli A, Andreone P, et al. Side effects of
immunosuppressant drugs after liver transplant. Pharmaceuticals. 2025;18(3):342.

El Sibai R, Freedman SR, Gatz JD. A narrative review of the evaluation and management of liver
transplant complications in the emergency department. The Journal of Emergency Medicine.
2023;64(5):596-609.

Moura AF, Moura-Neto JA, Ribeiro BdM, Oliveira PR, Freitas AGd, Costa AL, et al. Post-liver
transplant kidney dysfunction: incidence of acute kidney injury and chronic kidney disease and
risk factors related to chronic kidney disease development. Diseases. 2025;13(5):144.
Jothimani D, Marannan NK, Rela M. Acute liver failure and liver transplantation. Indian Jour-
nal of Gastroenterology. 2025;44(3):298-310.

Sharma P, Izzy M, Ghabril MS, Serper M, Clark VC, Ison MG, et al. AASLD AST practice guide-
line on adult liver transplantation: diagnosis and post-transplant management of non-graft-re-
lated complications. Liver Transplantation. 2025;31

Mistry A, Bhattacharya A, Mondal M, Bhattacharjee S, Bhattacharya A, Ghosh SB, et al. Calci-
neurin inhibitors: current role, toxicity management, and future frontiers in immunosuppres-
sion. Molecular Neurobiology. 2026;63(1):275

Vij M. Pathology of liver transplantation. In: Fundamentals of Transplant Hepatology. Springer;
2026. p. 637-677.

Irving PM, Gecse KB. Optimizing therapies using therapeutic drug monitoring: current strate-
gies and future perspectives. Gastroenterology. 2022;162(5):1512-1524.

Lou Y, Wang Y, Liu ], Wang Y], Wang ], Ma S, et al. Voriconazole-induced liver injury: incidence
patterns and risk factors in a retrospective cohort. Antimicrobial Agents and Chemotherapy.
2025;69(9):e00487-25.

Lamprecht DG Jr, Saseen JJ, Shaw PB. Clinical conundrums involving statin drug-drug interac-
tions. Progress in Cardiovascular Diseases. 2022; 75:83-89.

Teschke R, Danan G. Advances in idiosyncratic drug-induced liver injury issues: new clini-
cal and mechanistic analysis due to RUCAM use. International Journal of Molecular Sciences.
2023;24(13):10855.

Maertens J, Pagano L, Azoulay E, Warris A. Liposomal amphotericin B—the present. Journal of
Antimicrobial Chemotherapy. 2022;77(Suppl 2):11-20.

Vutien P, Nguyen MH. HBV reactivation in immunosuppressed patients: screening, preven-
tion, and management including solid organ transplant recipients. Viruses. 2025;17(3):388.
Chang Y, Jeong SW, Jang JY. Hepatitis B virus reactivation associated with therapeutic interven-
tions. Frontiers in Medicine. 2022; 8:770124.

Mak LY, Hu TH, Yap DY. Renal safety profiles of tenofovir alafenamide, tenofovir disoprox-
il fumarate, and entecavir for chronic hepatitis B. Alimentary Pharmacology ¢ Therapeutics.
2026;63(7):945-954.

-160 -



17.

18.

19.

20.

21.

22.

23.

24.

25.

Hepatobiliary Problems After Kidney Transplantation

Rinaldi L, Giorgione C, Mormone A, Esposito F Rinaldi M, Berretta M, et al. Non-inva-
sive measurement of hepatic fibrosis by transient elastography: a narrative review. Viruses.
2023;15(8):1730.

Zheng L, Ye ZY, Ma J]. Effect of cholesterol metabolism on hepatolithiasis. World Journal of
Gastroenterology. 2025;31(1):99960.

Chauhan K, Khan A, Chowdhury S, Ross HM, Parra NS, Halegoua-DeMarzio D. Risk of meta-
bolic syndrome and cardiovascular disease after liver transplantation. Livers. 2022;2(2):85-96.
Colaci C, Gambardella ML, Scarlata GGM, Boccuto L, Colica C, Luzza F, et al. Dysmetabolic
comorbidities and NAFLD: a stairway to MASLD. Hepatoma Research. 2024;10.

Biciusca T, Stan SI, Balteanu M A, Cioboata R, Ghenea AE, Danoiu S, et al. Role of the fatty liver
index in NAFLD management: a systematic review. Diagnostics. 2023;13(21):3316.
Alluhayyan OB, Almutawa FM, Alghamdi YT, Alyousef KA, Altaleb KA, AlGhamdi HA, et al.
Use of semaglutide in diabetes care post renal transplantation. Current Transplantation Reports.
2025;12(1):9.

Tincopa MA, Loomba R. Non-invasive diagnosis and monitoring of NAFLD and NASH. The
Lancet Gastroenterology & Hepatology. 2023;8(7):660-670.

Gadour E. Lessons from 60 years of liver transplantation: advancements, challenges, and future
directions. World Journal of Transplantation. 2025;15(1):93253.

Al-Worafi YM. Liver diseases. In: Handbook of Complementary, Alternative, and Integrative Me-
dicine. CRC Press; 2025. p. 367-388.

-161-



Chapter 12

IMMUNOSUPPRESSIVE DRUGS AND
OCULAR COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Burak ULAS!

Abstract

Kidney transplantation is the treatment of choice for patients with end-stage renal
disease and has substantially improved long-term survival and quality of life. The
success of transplantation, however, relies on lifelong immunosuppressive therapy,
which is associated with a wide range of systemic adverse effects, including
potentially vision-threatening ocular complications. As the life expectancy of
transplant recipients continues to increase, recognition and prevention of drug-
related ocular morbidity have become increasingly important components of
comprehensive post-transplant care.

Ocular complications in kidney transplant recipients arise through
multiple mechanisms, including direct pharmacologic toxicity, microvascular
dysregulation, neurotoxicity, impaired tissue repair, and increased susceptibility
to opportunistic infections. This chapter provides a comprehensive and
clinically oriented overview of ocular complications associated with the major
classes of immunosuppressive agents used in renal transplantation, including
corticosteroids, calcineurin inhibitors, mammalian target of rapamycin (mTOR)
inhibitors, and antimetabolites. Corticosteroids remain the most common
cause of ocular morbidity, frequently leading to posterior subcapsular cataract,
steroid-induced glaucoma, and central serous chorioretinopathy. Calcineurin
inhibitors, particularly tacrolimus and cyclosporine, may produce neuro-
ophthalmic complications such as toxic optic neuropathy and posterior reversible
encephalopathy syndrome. In contrast, mMTOR inhibitors primarily affect ocular
surface integrity and wound healing, whereas antimetabolites contribute mainly
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ophthalmic adverse effects, and clinically important pharmacokinetic interactions
with immunosuppressive drugs.

Immunosuppressive drug-related ocular complications represent a significant
and clinically consequential component of long-term morbidity after kidney
transplantation. Their impact extends beyond visual symptoms alone, influencing
functional independence, quality of life, perioperative recovery, and the broader
safety profile of chronic transplant therapy. Greater awareness, systematic
ophthalmologic surveillance, and integrated multidisciplinary care are essential
to minimizing preventable visual loss while maintaining durable graft survival. As
post-transplant care continues to evolve toward more personalized and outcome-
oriented models, ophthalmologic monitoring should be increasingly recognized
as a necessary pillar of high-quality kidney transplant medicine.
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Chapter 13

INFECTIOUS, NON-INFECTIOUS AND VASCULAR
COMPLICATIONS OF THE EYE AFTER KIDNEY
TRANSPLANTATION

Ibrahim Inan HARBIYELI!

Abstract

Although kidney transplantation is the gold standard treatment for patients
with end-stage renal failure, the lifelong immunosuppressive therapy required
for graft survival makes patients susceptible to serious ocular complications.
This study examines post-transplant ocular conditions under three main
headings: infectious, non-infectious, and vascular. Within the infectious
complications, herpes viruses are the most common viral pathogens causing
serious post-transplant ocular infections. The most important clinical conditions
include cytomegalovirus retinitis, herpes simplex virus keratitis, herpes zoster
ophthalmicus, herpetic acute retinal necrosis, and Epstein-Barr virus retinitis,
and the diagnostic and treatment strategies for these important pathologies are
highlighted. Toxoplasma chorioretinitis, caused by the obligate intracellular
protozoan parasite Toxoplasma gondii, is a destructive ocular infection and its
important aspects are discussed in this section. Ocular bacterial infections in
renal transplant recipients are serious complications caused by opportunistic
pathogens due to the effects of immunosuppression. In this group, ocular syphilis,
cat scratch disease, and tuberculosis are primarily examined. On the other hand,
when fungal infections are considered, Aspergillus is one of the most common
causes of systemic fungal diseases in kidney transplant recipients. In the section
on non-infectious and vascular complications, tubulointerstitial nephritis and
uveitis syndrome, hypertensive retinopathy, diabetic retinopathy, and retinal vein
occlusion are covered. Because immunosuppressive drugs can mask typical signs
of ocular inflammation, early diagnosis of vision-threatening conditions in kidney
transplant recipients is difficult. To prevent diagnostic delays and permanent
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this type of retinal vascular occlusion. Fundus fluorescein angiography is used to
confirm the diagnosis and identify ischemic areas. Optical coherence tomography
is critically important, especially for the quantitative assessment of retinal
thickness and edema. In the treatment plan, laser photocoagulation is applied for
ischemic cases, while vitrectomy surgery may be necessary in complicated cases.
To minimize the risk of vision loss, regular ophthalmological check-ups are vital
for high-risk transplant patients.

CONCLUSION

Kidney transplantation is the definitive treatment for end-stage renal failure,
but the lifelong immunosuppressive therapy required to preserve graft function
exposes the eye to a wide range of infectious, non-infectious, and vascular
complications. This section summarizes the major viral, parasitic, bacterial, and
fungal opportunistic infections, autoimmune pathologies, and vascular occlusive
events that can develop after transplantation. Since immunosuppression can
mask the classic signs of ocular inflammation, timely diagnosis requires repeated
ophthalmological examinations and structured multidisciplinary follow-up.
Therefore, routine ophthalmological screening should be considered an integral
component of post-transplant patient care.
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Chapter 14

BONE AND JOINT PROBLEMS AFTER KIDNEY
TRANSPLANTATION

Melih BAGIR!

Abstract

Kidney transplantation is a treatment method for terminal renal insufficiency.
Bone and joint issues commonly occur after kidney transplantation. Osteoporosis,
osteopenia, fractures, renal osteodystrophy and osteomalacia are the most
relevant problems subsequent to transplantation. Sarcopenia, a decrease in
muscle mass, can also be observed. All these problems result in a deterioration
in patients’ quality of life, which is closely related to morbidity and mortality
rates. Immunosuppressive drugs after transplantation were identified as the main
etiology of these musculoskeletal problems. Recent studies support reducing
corticosteroid dosages and using alternative immunosuppressive drugs to prevent
graft-versus-host disease, thereby reducing bone and joint complications. As a
result, customized treatment selection has been shown to be the key factor for
minimizing these problems. In this section, we explained the bone and joint
problems, their diagnosis, and the up-to-date treatment methods after renal
transplantation.

Keywords: Renal transplant, musculoskeletal, metabolic

INTRODUCTION

Renal transplantation is an effective treatment for terminal renal insufficiency.
After transplantation, the patients clinical condition is strongly correlated
with quality of life. Bone and joint problems are frequently encountered after
renal transplantation. These pathologies could be either problems prior to
transplantation, related to renal insufficiency, or to immunosuppressive treatment
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Chapter 15

POST-TRANSPLANT BONE MINERAL DISEASE
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Aysegul YETISIR?

Abstract

Kidney transplantation is associated with mineral and bone disorders that
contribute to an increased risk of fractures and, consequently, to higher morbidity
and mortality. Post-transplant mineral and bone disorders encompass not only
the persistent effects of chronic kidney disease-mineral and bone disorder
present before transplantation, but also new pathophysiological processes
driven by persistent hyperparathyroidism, elevated fibroblast growth factor-23
levels, vitamin D deficiency, calcium-phosphate imbalance, immunosuppressive
therapies, and changes in graft function. The assessment of bone disorder in
kidney transplant recipients includes the identification of clinical risk factors,
monitoring of biochemical parameters, evaluation of bone mineral density
by dual-energy X-ray absorptiometry, and, in selected cases, bone biopsy.
However, currently available diagnostic tools have certain limitations in precisely
determining fracture risk and characterizing the type of bone turnover. Primary
management strategies include non-pharmacological measures, such as reducing
fall risk, promoting exercise, and modifying lifestyle- alongside adequate
calcium and vitamin D supplementation. Individualized treatment options may
include bisphosphonates, denosumab, calcimimetics, osteoanabolic agents, and
parathyroidectomy. Evidence remains limited regarding the long-term effects of
these interventions on fracture outcomes, graft safety, and their efficacy across
different patterns of bone turnover. This review aims to provide a comprehensive
overview of the current literature on the pathophysiology, epidemiology, risk
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Future research in this field should focus on evaluating current therapeutic
strategies, with particular emphasis on long-term outcomes beyond the first year
after KT. High-quality studies are required to generate stronger evidence based on
clinical outcomes and to better define the efficacy and safety of bisphosphonates
and other therapeutic options in the management of both skeletal and extraskeletal
complications associated with PTBD.
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Chapter 16

IMMUNOSUPPRESSION-RELATED EARLY
NEUROLOGICAL COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Mehmet Taylan PEKOZ!

Abstract

Neurological complications after kidney transplantation may appear early in the
postoperative period and are frequently related to immunosuppressive treatment,
metabolic vulnerability, infection, vascular instability, or drug interactions.
Among immunosuppression-related disorders, calcineurin inhibitor (CNI)
neurotoxicity is the most clinically relevant entity. Tacrolimus and cyclosporine
may cause a broad neurological spectrum ranging from tremor, headache,
insomnia, paresthesia, and mild cognitive symptoms to encephalopathy, seizures,
posterior reversible encephalopathy syndrome (PRES), and, rarely, coma or focal
neurological deficits. The presentation may be subtle because fever, leukocytosis,
and inflammatory responses can be blunted in immunosuppressed recipients.
Early recognition is essential because neurological toxicity may be reversible
when precipitating factors are corrected and immunosuppressive therapy is
appropriately adjusted. Mechanistic target of rapamycin (mTOR) inhibitors and
corticosteroids may also contribute to neurological and psychiatric symptoms,
either directly or through metabolic, vascular, and pharmacokinetic mechanisms.
Acute delirium and metabolic encephalopathy require a structured differential
diagnosis including hypoxia, dysglycemia, electrolyte disturbances, renal or
hepatic dysfunction, infection, hypertensive emergency, and medication toxicity.
Seizures and status epilepticus in kidney transplant recipients demand rapid
standard treatment while considering renal function, dialysis, interactions
with immunosuppressants, and avoidance of enzyme-inducing antiseizure
medications whenever possible. This chapter summarizes the clinical spectrum,
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according to standard emergency principles while considering renal function
and drug interactions. The distinction between refractory and super-refractory
status epilepticus must be preserved: super-refractory status epilepticus is defined
by persistence or recurrence after at least 24 hours of anesthetic therapy, not by
persistence beyond 60 minutes.

Optimal care requires collaboration among transplant surgeons, nephrologists,
neurologists, intensivists, infectious disease specialists, pharmacists, and
radiologists. As transplant recipients become older and medically more
complex, careful monitoring, medication reconciliation, individualized
immunosuppression, and early neurological consultation will remain central to
preventing avoidable morbidity.

REFERENCES

1. Kasiske BL, Zeier MG, Chapman JR, et al. KDIGO clinical practice guideline for the care of
kidney transplant recipients: a summary. Kidney Int. 2010;77(4):299-311. DOL: https://doi.
org/10.1038/ki.2009.377

2. Shoskes A, Wilson R. Neurologic complications of kidney transplantation. Transl Androl Urol.
2019;8(2):164-172. DOT: https://doi.org/10.21037/tau.2018.08.11

3. Faravelli I, Velardo D, Podesta MA, Ponticelli C. Inmunosuppression-related neurological dis-
orders in kidney transplantation. ] Nephrol. 2021;34(2):539-555. DOL https://doi.org/10.1007/
540620-020-00956-1

4. Bechstein WO. Neurotoxicity of calcineurin inhibitors: impact and clinical management.
Transpl Int. 2000;13(5):313-326. DOI: https://doi.org/10.1007/s001470050708

5. Bajon A, Sikora ], Siwek M, et al. Neurotoxicity of calcineurin inhibitors. Ann Indian Acad
Neurol. 2025;28(4):505-511. DOI: https://doi.org/10.4103/aian.ajian_614_24

6. Lee HJ, Myoung H, Kim SM. Review of two immunosuppressants: tacrolimus and cyclospo-
rine. ] Korean Assoc Oral Maxillofac Surg. 2023;49(6):311-323. DOI: https://doi.org/10.5125/
jkaoms.2023.49.6.311

7. Kaye AD, Shah SS, Johnson CD, et al. Tacrolimus- and mycophenolate-mediated toxicity: clin-
ical considerations and options in management of post-transplant patients. Curr Issues Mol
Biol. 2024;47(1):2. DOL: https://doi.org/10.3390/cimb47010002

8. Wagle Shukla A, Lunny C, Mahboob O, et al. Tremor induced by cyclosporine, tacrolimus, si-
rolimus, or everolimus: a review of the literature. Drugs R D. 2023;23(4):301-329. DOL: https://
doi.org/10.1007/s40268-023-00428-4

9. Fugate JE, Rabinstein AA. Posterior reversible encephalopathy syndrome: clinical and ra-
diological manifestations, pathophysiology, and outstanding questions. Lancet Neurol.
2015;14(9):914-925. DOL: https://doi.org/10.1016/S1474-4422(15)00111-8

10. Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. Lancet.
2017;389(10075):1238-1252. DOL: https://doi.org/10.1016/S0140-6736(16)32064-5

11. Sawhney H, Gill SS. Renal transplant recipient seizure practical management. World ] Nephrol.
2020;9(1):1-8. DOI: https://doi.org/10.5527/wjn.v9.il.1

12. Shepard PW, St Louis EK. Seizure treatment in transplant patients. Curr Treat Options Neurol.
2012;14(4):332-347. DOL: https://doi.org/10.1007/s11940-012-0180-y

13. Mutluay R, Gurcu S. Evaluation of drug-drug interactions in renal transplant patients. Eskise-
hir Med J. 2023;4(3):292-295. DOI: https://doi.org/10.48176/esm;j.2023.149

- 249 -



Complications After Kidney Transplantation

14. Vignatelli L, Tontini V, Meletti S, et al. Clinical practice guidelines on the management of status
epilepticus in adults: a systematic review. Epilepsia. 2024;65(6):1512-1530. DOI: https://doi.
org/10.1111/epi.17982

15. Mullhi R, Hayton T, Midgley-Hunt A, et al. Guidance for: the acute management of status
epilepticus in adult patients. ] Intensive Care Soc. 2025;26(2):249-262. DOI: https://doi.
org/10.1177/17511437251321338 DOI: https://doi.org/10.1177/17511437251321338

- 250 -



Chapter 17

MEDIUM AND LONG-TERM NEUROLOGICAL
COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Ahmet Yusuf ERTURK!

Abstract

Neurological complications after renal transplantation represent an important
source of morbidity and may substantially affect long-term functional status,
treatment adherence, quality of life, and graft outcomes. Although these
complications may occur at any time after transplantation, medium- and long-
term neurological manifestations require particular attention because they are
often related to chronic immunosuppression, opportunistic infections, vascular
risk factors, metabolic disturbances, and drug-related neurotoxicity. This
chapter reviews the major neurological complications encountered after the
first month following renal transplantation, including central nervous system
infections, posttransplant lymphoproliferative disease with CNS involvement,
cerebrovascular disease, chronic cognitive impairment, peripheral neuropathy,
and myopathy. A practical time-based framework is used, defining the medium
term as 1 to 6 months and the long term as the period beyond 6 months after
transplantation. Opportunistic and reactivation infections such as cryptococcal
meningitis, progressive multifocal leukoencephalopathy, cytomegalovirus
infection, cerebral aspergillosis, and toxoplasmosis are discussed with emphasis
on clinical presentation, diagnostic workup, neuroimaging findings, antimicrobial
therapy, and immunosuppression management. Central nervous system
posttransplant lymphoproliferative disease is addressed as a rare but serious late
complication thatrequires EBV assessment, systemic staging, and histopathological
confirmation. The chapter also highlights the increased burden of cerebrovascular
disease and cognitive impairment in renal transplant recipients, together
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Abstract

Recurrent disease after kidney transplantation remains an important cause
of proteinuria, graft dysfunction, and allograft loss. This review summarizes
the epidemiology, pathogenesis, clinical presentation, diagnosis, risk factors,
and treatment of the most relevant recurrent diseases, including membranous
nephropathy, primary focal segmental glomerulosclerosis, IgA nephropathy, lupus
nephritis, C3 glomerulopathy, and amyloidosis. Recurrence is driven by persistent
recipient-specific mechanisms such as autoantibodies, circulating permeability
factors, galactose-deficient IgA1 immune complexes, complement dysregulation,
or ongoing systemic inflammatory or clonal plasma cell disorders. Clinical
manifestations range from isolated proteinuria and microscopic hematuria to
nephrotic syndrome and progressive graft dysfunction, although recurrence may
also be subclinical.

Kidney allograft biopsy remains the diagnostic cornerstone and is essential
for distinguishing recurrence from rejection, calcineurin inhibitor toxicity, and
chronic allograft injury. Serologic and biomarker-based tools, including anti-
PLA2R, anti-nephrin, complement markers, and disease-specific hematologic
parameters, may support risk stratification and follow-up but do not replace
histologic confirmation. Pretransplant disease quiescence, assessment of antibody
burden, and identification of genetic or monoclonal causes are critical for
recurrence prevention.

Management is disease-specific and combines optimized supportive care with
tailored immunosuppression or targeted therapy. Rituximab, plasmapheresis,
corticosteroids, calcineurin inhibitors, complement-directed agents, and
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MALIGNANCIES AFTER KIDNEY TRANSPLANTATION
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Abstract

The risk of malignancy after kidney transplantation is significantly higher than
in the general population and is among the most critical complications affecting
long-term survival and quality of life in transplant recipients. In the pretransplant
period, disease-free waiting periods, determined by the cancer’s biological behavior
and stage, are fundamental to ensuring oncological safety. In the posttransplant
period, cumulative immunosuppressive burden is the most important modifiable
risk factor. T-cell-depleting induction therapies and calcineurin inhibitors
(CNIs), in particular, increase the risk of cancer. Furthermore, Torque Teno
Virus (TTV) burden is a notable functional biomarker that reflects the patient’s
immune competence and predicts the risk of malignancy that may develop due
to excessive immunosuppression. Among de novo malignancies frequently seen
in kidney transplant recipients, cutaneous squamous cell carcinoma tends to be
more aggressive, multifocal, and to present at an earlier age than in the general
population. Lymphoproliferative diseases, which are a significant risk in the
early post-transplant phase, are among the most aggressive cancers linked to
viral reactivation. In the urogenital system, native kidney renal cell carcinoma is
notably prominent. The basic principles of malignancy management are based on
establishing a delicate balance between oncological efficacy and the preservation
of graft function, and on a multidisciplinary decision-making process. In this
context, individualizing therapy and reducing the cumulative immunosuppressive
burden, the most important modifiable risk factor, is the fundamental treatment
strategy. The strategic switch from CNIs to mTOR inhibitors (sirolimus/
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combination of low-dose calcineurin inhibitors (CNIs) (e.g., tacrolimus target
level 3-5 ng/mL) and steroids, while others advocate switching to mTOR inhibitors
for antitumor synergy. However, low-dose CNIs do not always prevent rejection.

Nephrotoxicity: In addition to directly triggering rejection, ICIs can cause
acute renal injury (AKI) due to acute tubulointerstitial nephritis in transplant
kidneys.

Drug Interactions: Pharmacokinetic interactions and the cumulative
nephrotoxicity potential of immunosuppressants (CNIs, mTOR inhibitors) and
ICIs should be carefully managed in the treatment plan.

 Risk of Graft Loss and Planning for Conversion to Dialysis

« Planning should be initiated in cases of advanced cancer or when aggressive
treatments threaten the graft.

« Dialysis Guarantee: Unlike other organ transplants, graft loss is not fatal for
kidney transplant recipients; dialysis is available as a backup option.

« End-of-Life Decisions: Completely discontinuing immunosuppression in pa-
tients with advanced malignancy is a difficult decision. Gradual discontinua-
tion of medications and switching to high-dose steroids may be considered to
prevent rejection symptoms. An integrated approach, including the palliative
care team, is necessary in this process.
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PREGNANCY AFTER KIDNEY TRANSPLANTATION
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Abstract

Kidney transplantation is the kidney replacement therapy method with the
highest probability of restoring reproductive potential in women with advanced
chronic kidney disease. Following a successful transplant, ovulatory cycles and
spontaneous fertility often return within the first few months, frequently within
the first six months; this makes pregnancy a realistic possibility for many women
who were subfertile during dialysis or in the course of advanced renal failure.
However, pregnancy should never be considered a routine occurrence in kidney
transplant recipients. Pregnancy is a high-risk clinical situation, carrying not
only the physiological burden of pregnancy itself but also the combined effects
of chronic kidney disease, a single functioning graft, the need for lifelong
immunosuppression, and the associated disease burden of hypertension,
proteinuria, and the risk of infection.

Despite all these challenges, current data are generally encouraging with careful
planning. Data from registry systems and meta-analyses show that live births are
possible in the majority of pregnancies following kidney transplantation, with live
birth rates often ranging from approximately 73-79%. These findings demonstrate
that successful motherhood is possible in this patient group. However, despite
acceptable live birth rates, rates of hypertensive pregnancy disorders, preterm
birth, cesarean section, and fetal growth restriction are significantly higher
compared to the general obstetric population. Therefore, the primary goal of care
is not only to allow pregnancy but also to ensure conception occurs at the safest
possible time and under the most appropriate clinical conditions.

Keywords: Kidney transplantation; pregnancy; fertility; chronic kidney
disease; immunosuppressive therapy; high-risk pregnancy; live birth; preterm
birth; hypertensive disorders of pregnancy; graft function.
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recipient-specific risk factors. Therefore, prevention and management require
individualized immunosuppressive strategies, regular oncological screening,
early detection of high-risk lesions, and careful monitoring of viral and immune
biomarkers such as Torque Teno Virus. When malignancy develops, treatment
should balance effective cancer control with preservation of graft function,
and decisions regarding immunosuppression reduction, conversion to mTOR
inhibitors, surgery, systemic therapy, or immune checkpoint inhibitors must be
made through a multidisciplinary approach. Overall, personalized risk assessment
and close collaboration between oncology, nephrology, and transplant teams are
essential to improve long-term outcomes in kidney transplant recipients.
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BLADDER DISORDERS AND VOIDING DYSFUNCTION
AFTER KIDNEY TRANSPLANTATION

M.Gurkan ARIKAN!?

Abstract

Kidney transplantation is the most effective treatment for end-stage renal disease;
however, long-term graft survival largely depends on the functional integrity
of the lower urinary tract. Bladder disorders and voiding dysfunction after
transplantation are common, particularly in patients with a history of prolonged
anuria or oliguria. These conditions are associated with reduced bladder capacity,
impaired compliance, and detrusor dysfunction. Comprehensive evaluation,
including clinical assessment, uroflowmetry, post-void residual measurement,
and selective urodynamic studies, is essential for identifying high-risk patients.
Common dysfunction patterns include low-capacity bladder, overactive bladder,
hypocontractile bladder, and neurogenic bladder. If untreated, these conditions
may lead to complications such as urinary tract infections, vesicoureteral reflux,
and obstructive uropathy, ultimately compromising graft function. A stepwise
management approach, incorporating pharmacological therapy, clean intermittent
catheterization, and surgical interventions, is crucial for optimizing outcomes and
preserving long-term graft function.

INTRODUCTION

Kidney transplantation represents the treatment method with the best survival
and quality of life rates for end-stage renal disease (ESRD). However, the healty
function of the graft after transplantation largely depends on the ability of the
lower urinary tract (LUT) to safely store and empty the urine load from the new
graft. Bladder disorders and voiding dysfunctions due to prolonged anuric or
oliguric periods in transplant patients emerge after transplantation.
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determinants of transplant success and long-term graft survival. Functional
monitoring initiated in the preoperative period and continued in the postoperative
process;especially in patients whose clinical symptoms have become subtle due to
prolonged anuria or who have a history of complex urological pathology, it allows
for the early detection of underlying dysfunctions. It has been shown that timely
and targeted treatment approaches (such as early surgical interventions, clean
intermittent catheterization, or the creation of catheterizable channels), applied
based on data obtained from urodynamic examinations, uroflowmetry, and PVR
monitoring, protect the graft from mechanical damage caused by high intravesical
pressure and obstructive uropathy. Consequently, the effective management of
bladder disorders and voiding dysfunction is not merely a supportive approach;
it is a fundamental component that directly protects graft function and optimizes
long-term survival by providing a low-pressure and safe reservoir.

REFERENCES

1. Neves Neto JE, Palomino Z, Mizuno Watanabe IK, et al. Pretransplant defunctionalized blad-
der—overrated condition? Neurourol Urodyn. 2018. DOI: 10.1002/nau.23495

2. Asakura H, Nakamura K, Tachibana M, et al. Evaluation of lower urinary tract function in renal
transplant recipients by urodynamic study. Transplant Proc. 1998.

3. Zachoval R, KrhutJ, Slatinska J, et al. The relationship between lower urinary tract dysfunctions
and urinary leakage from ureterocystoneoanastomosis in male patients after kidney transplan-
tation. Bratisl Med J. 2021. DOI: 10.4149/BLL_2021_057

4. De Wall LL, Oomen L, Glaap-Roeven E, et al. Outcome of a thorough screening of lower uri-
nary tract function in all pediatric kidney recipients. Pediatr Transplant. 2020. DOI: 10.1111/
petr.13929

5. Amesty MV, Garcia-Vaz C, Espinosa L, et al. Long-term renal transplant outcome in patients
with posterior urethral valves. Front Pediatr. 2021. DOI: 10.3389/fped.2021.646923

6.  Wicaksono I, Rahardjo HE. Factors associated with postoperative voiding dysfunction post
renal transplantation. Transplant Proc. 2020. DOI: 10.1016/j.transproceed.2020.04.1817

7.  Rude T, Nassiri N, Naser-Tavakolian A, et al. The role of urodynamics in the pre-transplant
evaluation of renal transplant. Curr Urol Rep. 2019. DOI: 10.1007/s11934-019-0887-3

8. Kamiya KA, Jose Benito AA, Ernesto LG Jr. Evaluation of cystography/voiding cystourethrog-
raphy prior to renal transplantation: a systematic review and meta-analysis. Int Urol Nephrol.
2025. DOI: 10.1007/s11255-025-04583-2

9. European Association of Urology. Renal transplantation. In: EAU Guidelines. 2026 edition.
Arnhem, The Netherlands: EAU; 2026. Available at: https://uroweb.org/guidelines

10. Aikawa A, Muramatsu M, Takahashi Y, et al. Surgical challenge in pediatric kidney trans-
plant: lower urinary tract abnormality. Exp Clin Transplant. 2018. DOI: 10.6002/ect. TOND-
TDTD2017.L42

11. Errando C, Batista JE, Caparros J, et al. Is bladder cycling useful in the urodynamic evaluation
previous to renal transplantation? Urol Int. 2005. DOI: 10.1159/000084435

12. Righetto M, Mancini M, Modonutti D, et al. Patients with renal transplant and moderate-to-se-
vere LUTS benefit from urodynamic evaluation and early transurethral resection of the pros-
tate. World J Urol. 2021. DOI: 10.1007/s00345-021-03631-4

-327 -



13.

14.

15.

16.

Complications After Kidney Transplantation

Herthelius M, Oborn H. Urinary tract infections and bladder dysfunction after renal transplan-
tation in children. J Urol. 2007. DOI: 10.1016/j.juro.2007.01.054

Sabnis RB, Singh AG, Ganpule AP, et al. The development and current status of minimally
invasive surgery to manage urological complications after renal transplantation. Indian J Urol.
2016. DOI: 10.4103/0970-1591.185100

Orecchia L, Rosato E, Siragusa L, et al. Percutaneous tibial nerve stimulation improves lower
urinary tract dysfunction and infection rate in a kidney transplant recipient with augmentation
cystoplasty: a case report and literature review. Transplant Proc. 2022. DOI: 10.1016/j.transpro-
ceed.2022.03.032

Salman B, Hassan A, Sultan S, et al. Renal transplant in the abnormal bladder: long-term fol-
low-up. Exp Clin Transplant. 2018. DOI: 10.6002/ect.2016.0193

-328-



Chapter 22

UPPER AIRWAY AND OTORHINOLARYNGOLOGIC
COMPLICATIONS IN RENAL TRANSPLANT
RECIPIENTS

Muhammed DAGKIRAN!?
Ilda TANRISEVER PEHLIVAN?

Abstract

Renal transplantation significantly improves survival and quality of life in patients
with end-stage renal disease. However, lifelong immunosuppressive therapy
predisposes transplant recipients to a broad spectrum of infectious, inflammatory,
and neoplastic complications involving the upper airway and otorhinolaryngologic
system. Impairment of cellular immunity, disruption of mucosal barriers, and
alterations in the sinonasal microbiome contribute to increased susceptibility
to opportunistic infections and chronic inflammatory disorders. Chronic
rhinosinusitis represents the most frequently encountered sinonasal complication,
whereas invasive fungal rhinosinusitis, although less common, remains a life-
threatening condition requiring urgent diagnosisand management. Oropharyngeal
complications such as chronic pharyngitis, oral candidiasis, aphthous ulcers, and
herpes simplex infections are frequently observed and may significantly impair
nutritional status and quality of life. Otologic manifestations, including otitis
externa, otitis media, and drug-related ototoxicity, may also occur during the post-
transplant period. In addition, prolonged immunosuppression increases the risk
of head and neck malignancies and post-transplant lymphoproliferative disorders.
Early recognition of symptoms, prompt endoscopic evaluation, radiologic
imaging, and microbiological or histopathological confirmation are essential
for accurate diagnosis. Management requires a multidisciplinary approach
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are indispensable tools in this process. Early biopsy is recommended for
suspicious lesions. Management includes antimicrobial therapy, optimization of
immunosuppression, and surgical intervention when necessary. Collaboration
between nephrologists, ENT specialists, urologists and infectious disease experts
is critical. Drug toxicity, interactions (e.g., calcineurin inhibitors with antifungals),
and recurrence of infections are common challenges. Regular monitoring is
required. Emerging approaches include personalized immunosuppression,
microbiome-based therapies, and biomarker-driven diagnostics.

CONCLUSION

Renal transplant patients are prone to serious ENT conditions that can be life-
threatening. Therefore, a routine ENT evaluation should be performed prior
to transplantation. Sinonasal symptoms that develop in the post-transplant
period should be evaluated promptly. Particular vigilance is required for
acute complications such as epistaxis, especially during the first month. A
multidisciplinary approach and early endoscopic evaluation are key to reducing
morbidity and mortality.
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Chapter 23

THORACIC COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

ismail Can KARACAOGLU!

Abstract

Thoracic complications after kidney transplantation constitute a heterogeneous
clinical spectrum ranging from early postoperative respiratory impairment to
late infectious, thromboembolic, pleural, malignant, and ventilation-related
disorders. Their evaluation requires more than routine postoperative respiratory
assessment because immunosuppression, graft function, renal-adjusted therapies,
altered inflammatory responses, and competing diagnoses frequently obscure
the clinical picture. This chapter reviews thoracic complications from a thoracic
surgery-oriented perspective, emphasizing practical diagnostic pathways,
indications for invasive evaluation, and situations in which surgical intervention
becomes necessary. Particular attention is given to postoperative atelectasis and
pneumonia, pleural effusion and pleural infection, pulmonary embolism, thoracic
malignancies, pulmonary nodules, post-transplant lymphoproliferative disorder,
diaphragmatic dysfunction, and complex pleural or pulmonary conditions
requiring video-assisted thoracoscopic surgery. The chapter highlights the
importance of differentiating reversible postoperative changes from complications
requiring microbiologic diagnosis, pleural drainage, bronchoscopy, tissue
biopsy, oncologic staging, or operative management. Because evidence specific
to kidney transplant recipients remains limited for several thoracic conditions,
general thoracic, pulmonary, and thromboembolic principles should be applied
with transplant-specific caution. Early recognition, structured assessment,
individualized risk evaluation, and coordinated multidisciplinary care are central
to improving outcomes in this vulnerable patient population.

' Dr. Assist.Prof., Department of Thoracic Surgery, Faculty of Medicine, Cukurova University,
ikaracaoglu@cu.edu.tr, ORCID iD: 0000-0002-2273-5097

DOI: 10.37609/akya.4215.c12974

-335-



Complications After Kidney Transplantation

REFERENCES

1. Miskovic A, Lumb AB. Postoperative pulmonary complications. British Journal of Anaesthesia.
2017;118(3):317-334. DOI: 10.1093/bja/aex002. PMID: 28186222.

2. Wu X, Zhang H, Cai M, Zhang Y, Xu A. Predicting the risk of pulmonary infection after kid-
ney transplantation using machine learning methods: a retrospective cohort study. Interna-
tional Urology and Nephrology. 2025;57:947-955. DOI: 10.1007/s11255-024-04264-6. PMID:
39488661.

3. Dulek DE, Mueller NJ. Pneumonia in solid organ transplantation: Guidelines from the American
Society of Transplantation Infectious Diseases Community of Practice. Clinical Transplanta-
tion. 2019;33(9):e13545. DOI: 10.1111/ctr.13545. PMID: 30900275.

4. Bhargava V, Meena P, Bhalla AK, et al. Prevalence, risk, and outcomes of venous thrombo-
embolic events in kidney transplant recipients: a nested case-control study. Renal Failure.
2023;45(1):2161395. DOI: 10.1080/0886022X.2022.2161395. PMID: 36688793.

5. Massicotte-Azarniouch D, Noel JA, Knoll GA. Epidemiology of cancer in kidney transplant recip-
ients. Seminars in Nephrology. 2024;44(1):151494. DOI: 10.1016/j.semnephrol.2024.151494.
PMID: 38538455.

6. Nimmo A, Elyan B, Lakey J, et al. Increased cancer risk in kidney transplant patients in Scotland:
a national registry linkage study. British Journal of Cancer. 2025;133:555-563. DOI: 10.1038/
541416-025-03086-2. PMID: 40517146.

7. Poddighe D, Van Hollebeke M, Rodrigues A, et al. Respiratory muscle dysfunction in acute and
chronic respiratory failure: how to diagnose and how to treat? European Respiratory Review.
2024;33(174):240150. DOTI: 10.1183/16000617.0150-2024. PMID: 39631928.

8. BTS Pleural Guideline Development Group. British Thoracic Society Guideline for pleural dis-
ease. Thorax. 2023;78(Suppl 3):s1-s42. DOI: 10.1136/thorax-2022-219784. PMID: 37433578.

9.BedawiEOQ, RicciardiS, Hassan M, etal. ERS/ESTS statement on the management of pleural infection
in adults. European Respiratory Journal. 2023;61(2):2201062. DOI: 10.1183/13993003.01062-
2022. PMID: 36229045.

10. Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC Guidelines for the diagnosis and man-
agement of acute pulmonary embolism developed in collaboration with the ERS. European
Heart Journal. 2020;41(4):543-603. DOI: 10.1093/eurheartj/ehz405. PMID: 31504429.

11. Stevens SM, Woller SC, Baumann Kreuziger L, et al. Antithrombotic therapy for VTE disease:
second update of the CHEST Guideline and Expert Panel Report. Chest. 2021;160(6):e545-
€608. DOI: 10.1016/j.chest.2021.07.055. PMID: 34352278.

12. Mansell H, Shoker A, Alcorn J, et al. Pharmacokinetics of apixaban and tacrolimus or cy-
closporine in kidney and lung transplant recipients. Clinical and Translational Science.
2022;15(7):1687-1697. DOI: 10.1111/cts.13284. PMID: 35439353.

13. Watanabe H, Kadomatsu Y, Hakiri S, et al. Lung cancer after kidney transplantation: a 50-
year experience at a single institution. Surgery Today. 2024;54(10):1124-1130. DOI: 10.1007/
500595-024-02819-9. PMID: 38546862.

14. Krist AH, Davidson KW, Mangione CM, et al. Screening for lung cancer: US Preventive Ser-
vices Task Force recommendation statement. JAMA. 2021;325(10):962-970. DOI: 10.1001/
jama.2021.1117. PMID: 33687470.

15. Dharnidharka VR, Ruzinova MB, Marks L]. Post-transplant lymphoproliferative disorders.
Seminars in Nephrology. 2024;44(1):151503. DOI: 10.1016/j.semnephrol.2024.151503. PMID:
38519279.

- 346 -



Chapter 24

METABOLIC COMPLICATIONS AFTER KIDNEY
TRANSPLANTATION

Kaniye AYDIN

Abstract

Various metabolic complications are common in the post-kidney transplant
period and can negatively impact patient and graft survival. The most important
complications include post-transplant diabetes mellitus (PTDM), dyslipidemia,
metabolic syndrome, and electrolyte imbalances. PTDM is defined as diabetes
that develops after transplantation and is evaluated regardless of the time of onset.
The presence of PTDM is associated with an increased frequency of infections,
increased cardiovascular morbidity and mortality, and an increased risk of graft
loss. Dyslipidemia is characterized by elevated levels of low-density lipoprotein
cholesterol and triglycerides, particularly in response to immunosuppressive
therapies. This contributes to the development of atherosclerotic cardiovascular
disease and facilitates the development of metabolic syndrome. Metabolic
syndrome is a complex clinical condition characterized by abdominal obesity,
hypertension, hyperglycemia, and dyslipidemia, and is a significant risk factor for
cardiovascular mortality in kidney transplant recipients. Electrolyte imbalances
are also commonly observed in the post-kidney transplant period. Hyperkalemia,
particularly due to calcineurin inhibitors reducing distal tubular potassium
secretion, can lead to serious cardiac arrhythmias. Hypomagnesemia, on the
other hand, results from multifactorial mechanisms such as renal magnesium
loss, gastrointestinal malabsorption, and immunosuppressive drug use. Low
magnesium levels increase the risk of developing PTDM through decreased
insulin secretion and increased insulin resistance, and can also potentiate the
diabetogenic effects of calcineurin inhibitors. Hypophosphatemia is frequently
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graft function. Early detection of metabolic complications, regular metabolic

monitoring, and the implementation of individualized treatment strategies are

critically important both in reducing cardiovascular events and in extending

graft survival. The current approach aims not only to preserve graft function but

also to improve long-term patient and graft survival through early and effective

management of metabolic risk factors.
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Chapter 25

COMPLICATIONS IN PEDIATRICS AFTER RENAL
TRANSPLANTATION

Onder OZDEN?

Abstract

This chapter examines the concept of childhood from social, legal, developmental,
and ethical perspectives. It first discusses what it means to be a child and
emphasizes that childhood should not be understood merely as a temporary
stage before adulthood, but as a unique and valuable period of human life. The
chapter highlights that children are rights-bearing individuals whose existence,
development, and sense of self are shaped by the attitudes of families, society,
and institutions. It explains how childhood has been defined in legal frameworks
such as the Convention on the Rights of the Child, the Child Protection Law, the
Turkish Penal Code, and the Turkish Civil Code. The chapter also addresses the
importance of seeing the world through the eyes of children and draws attention
to poverty, inequality, neglect, abuse, child labor, war, migration, and other
social problems that threaten children’s well-being. Furthermore, it compares the
worlds of children and adults, underlining that children should not be treated as
miniature adults or forced into adult responsibilities. Overall, the chapter argues
that protecting childhood means protecting human dignity, children’s rights, and
the future of society.

Keywords: Childhood, child rights, child protection, child development, child
welfare, childhood studies, social responsibility, neglect and abuse, child-centered
approach

INTRODUCTION

Kidney transplantation is unquestionably the most appropriate treatment modality
for many children with end-stage renal disease or those approaching this stage.

' Assoc. Prof. Dr., Cukurrova University, Faculty of Medicine, Department of Pediatric Surgery, onder24@
hotmail.com, ORCID iD: 0000-0001-5683-204X

DOI: 10.37609/akya.4215.c12976

-367 -



Complications in Pediatrics After Renal Transplantation

Lymphocele, defined as an encapsulated collection of lymphatic fluid arising
secondaryto thesurgical division oflymphaticvessels overlying theiliacvasculature,
represents a well-recognized urological complication in the post-transplant
period. By exerting extrinsic compression upon the urinary tract, lymphocele
may precipitate post-obstructive uropathy, thereby jeopardizing allograft function
and long-term graft survival. In a retrospective study examining the incidence
and clinical implications of this complication, lymphocele was identified in
approximately 3% of pediatric renal transplant recipients, underscoring its
relevance even within this relatively low-prevalence surgical context. Risk factors
independently associated with lymphocele development include age greater
than 11 years, male sex, body mass index exceeding the 95th percentile, and a
history of multiple transplantations, suggesting that older children with higher
adiposity and complex surgical histories may constitute a particularly vulnerable
subgroup. Notably, in the aforementioned series, the presence of lymphocele was
associated with a clinically meaningful 10% reduction in one-year graft survival,
highlighting the potential downstream consequences of this complication on
allograft longevity and emphasizing the importance of early detection and timely
intervention in the post-transplant surveillance protocol[27].
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