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Abstract
Renal cell carcinoma (RCC), another name for kidney cancer, is a form of cancer that develops in the tissues of 

the kidneys. It is a typical form of cancer, and over the past few decades, its occurrence has been rising. Physical 
examination, medical history, blood and urine tests, imaging studies, and biopsy techniques are frequently used in 
the diagnosis of kidney cancer. This study paper’s goal is to give an overview of the numerous techniques used to 
diagnose kidney cancer, together with information about their reliability, advantages, and drawbacks.

Clinical transplantology is a specialty of medicine that is constantly developing. Kidney transplantation is now 
a common therapeutic procedure, and it significantly lowers mortality and enhances patient quality of life. Allogenic 
transplantation triggers an immunological reaction, which could result in the transplanted organ being rejected. A 
biopsy of the transplanted kidney is the gold standard for assessing the recipient’s body’s rejection of the organ. 
However, because of how invasive this operation is, researchers are looking for alternate diagnostic techniques. 
Consequently, the biomarkers might be a key predictor of transplant rejection. New information on neutrophil 
gelatinase-associated lipocalin (NGAL), kidney injury molecule-1 (KIM-1), C-X-C motif chemokine 10 (CXCL-10), 
cystatin C (CysC), osteopontin (OPN), and clusterin (CLU) is summarised in a review.
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Introduction
The best course of treatment for people with chronic renal disease 

is a kidney transplant. It enhances survival and quality of life. The 
incidence of rejection has significantly decreased since the introduction 
of novel immunosuppressive drugs for desensitisation, induction, and 
maintenance. These drugs do, however, also have negative and dangerous 
side effects. Patients who have had kidney transplants (KTR) frequently 
use medications that cause cytopenia. To avoid problems like cytopenia 
and prevent rejection, a careful balance must be struck. Cytopenia is 
frequent in people who have had kidney transplants. During the course 
of their transplant, twenty to sixty percent of KTR will experience one 
episode of neutropenia or cytopenia. Due to intensive maintenance 
immunosuppression and induction treatment, cytopenia is more 
common in the initial stage. Similar to thrombocytopenia, KTR will 
often experience the lowest platelet levels within the first three months 
of transplantation [1]. 

Numerous medications have been linked to cytopenia. These 
include tacrolimus, sirolimus, cotrimoxazole, antithymocyte globulin 
(ATG), ganciclovir/valganciclovir, enteric-coated mycophenolate 
sodium (EC-MPS), or mycophenolate mofetil (MMF). Serious 
cytopenia necessitates immediate intervention, which includes 
locating the offending medication and decreasing or halting it [2]. 
Such circumstances call for a well-rounded strategy. Rejection may 
result if immunosuppressive medicine is stopped suddenly. Similar 
to valganciclovir, trimethoprim-sulphamethaxazole can increase the 
risk of pneumocystis jirovecii or CMV infections. On the other side, 
severe neutropenia or leucopenia can cause opportunistic infections 
that can be fatal. This study will concentrate on medications linked to 
haematological cytopenia and how changing medication dosages or 
treatment plans can lessen these side effects [3].

Due to significant advancements in immunosuppressive 
medication therapy, the prevalence of acute rejection following kidney 
transplantation has significantly decreased. Long-term survival rates, 
however, remain stable despite recent gains in short-term survival rates, 
and increasing them in the future will continue to be difficult. Results 

of kidney transplantation are related to both immunosuppressive 
factors, such as rejection, and non-immunosuppressive factors [4], 
such as adherence and chronic kidney disease (CKD) after transplant. 
Immunosuppressive medication use, monitoring for adverse events, 
preventing infections, self-monitoring, physical exercise, regulating 
nutrition, and routine professional consultations are all required 
recipient self-management strategies. These various self-management 
demands are seen as important for preserving health and reducing the 
recurrence of CKD problems [5].

However, our earlier research revealed a negative correlation 
between self-management regimen adherence and time since 
transplantation, so we must constantly encourage efficient self-
management while taking into account the unique circumstances of 
each patient. In order to boost patients’ motivation to self-manage and 
to provide them honest feedback on their efforts, an evaluation scale is 
essential [6].

For kidney transplant recipients, there is an evaluation scale that 
has been shown to be valid and trustworthy. The measure has three 
components: self-care behaviours, patient-provider relationships, and 
problem-solving. The self-care behaviour part of this scale includes 
actions like taking medication, gauging the volume of urine, and 
feeling the transplant site but excludes CKD management. Minimising 
the recurrence of CKD problems is crucial for enhancing long-term 
results. Therefore, it is essential to provide reliable tools to assess 
self-management practises, including self-monitoring of vital signs, 
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physical activity, and dietary management, which involve managing 
CKD. The new instrument also needs to be appropriate for usage in 
clinical settings and cover the recipient’s therapeutic behaviours [7].

We think that the creation of such a tool could be beneficial for both 
determining specific issues with an individual and gauging the success 
of self-management educational initiatives. Therefore, the goal of this 
study was to create and verify a novel self-management scale for kidney 
transplant recipients in order to enhance their long-term outcomes and 
stop CKD problems from recurring [8]. 

Discussion
With 4% of all new instances of cancer, kidney cancer is the sixth 

most prevalent malignancy worldwide. It affects more males than 
women, and as people get older, it becomes more prevalent. Although 
the precise aetiology of kidney cancer is unknown, a number of risk 
factors, such as smoking, obesity, high blood pressure, and specific 
hereditary disorders, have been found. Renal cell carcinoma (RCC), 
another name for kidney cancer, is a form of cancer that develops in the 
tissues of the kidneys [9]. It is one of the most prevalent types of cancer, 
and over the past few decades, its frequency has been rising. We will 
go over the numerous techniques for diagnosing kidney cancer in this 
review post. A physical examination and medical history are typically 
the first steps in the diagnosis of kidney cancer. In order to check for 
any anomalies, the healthcare professional may also request various 
blood and urine tests. Imaging studies to find the tumour are typically 
performed as the following step if these tests indicate the presence of 
kidney cancer [10].

Clinical transplantology is a specialty of medicine that is constantly 
developing. Effective organ and tissue transplantation is now achievable 
thanks to advances in surgical methods and immunosuppressive 
medication. Currently, experimental head and face transplants are 
being tried in addition to completing standard organ transplants. 
Over the past few decades [11], kidney transplantation has evolved 
into a normative clinical procedure. By not requiring haemodialysis 
or peritoneal dialysis, it significantly lowers mortality and enhances 
patients’ quality of life. Every year, more transplant surgeries, including 
kidney transplants, are done around the world. However, a big difficulty 
is the rejection of donated organs and tissues. The processes that enable 
the transplanted kidney to remain functional over the long term are still 
not fully understood [12].

Physical examination, urine volume, evaluation of albuminuria or 
proteinuria, serum creatinine, and estimation of glomerular filtration 
rate (GFR) based on serum creatinine are all used in the monitoring 
of transplanted kidneys. The most frequently utilised biochemical 
marker is serum creatinine levels, which rise late after damage and are 
not type-specific [13]. It is believed that it will probably play a role in 
deciding the long-term graft survival rate. Serum concentrations of 
this measure, however, are neither sensitive nor selective for gauging 
graft status. Additionally, the serum creatinine level is neither specific 
nor predictive because it cannot be used to anticipate or assess how a 
chronic injury will proceed. The gold standard for diagnosing rejection 
of a transplanted kidney, which can show interstitial fibrosis and 
tubular atrophy (IFTA) or chronic immunological damage, is still a 
renal biopsy’s histological analysis [14]. 

There is a lack of agreement about the histologic interpretation of 
the biopsies as well as the efficacy of treatment, and the biopsies are 
correlated with sampling error. Due to the variability of processes 
that underlie the same lesion, this method’s shortcomings include low 

sensitivity, low specificity, a lack of standardisation and quantitative 
thresholds, and sample mistakes. Alternative methods of diagnosis 
are being researched because of the high level of invasiveness of this 
treatment [15]. Imaging methods were also employed to assess kidney 
transplant rejection, including nuclear imaging, magnetic resonance 
imaging (MRI), contrast-enhanced ultrasonography (CEUS), and 
Doppler ultrasound to monitor renal graft perfusion. By keeping an eye 
on anti-HLA antibody titres and incorporating additional biomarkers, 
including the assessment of serum donor-derived cells, efforts are now 
being undertaken to reduce rejection rates [16].

The scientific articles from reliable sources like PubMed and 
the National Centre for Biotechnology Information (NCBI) are the 
foundation of this review. The search terms were biomarkers AND 
kidney AND transplant AND rejection OR neutrophil gelatinase-
associated lipocalin OR lipocalin-2 OR kidney injury molecule OR 
hepatitis A virus cellular receptor OR T-cell immunoglobulin mucin 
receptor OR C-X-C motif chemokine OR interferon--inducible protein 
OR clusterin [17]. 

The inclusion criteria state that patients receiving SPK transplants 
have terminal diabetic nephropathy, which necessitates dialysis before 
transplantation. The same pathogenic pathways that can cause diabetic 
retinopathy and neuropathy can also cause diabetic nephropathy. 
Therefore, retinopathy and diabetic neuropathy would be expected in 
these patients. In reality, candidates for SPK transplantation frequently 
and severely suffer from diabetic neuropathy. At the beginning of 
our trial, all patients had aberrant CART results. According to ADA 
guidelines, glycemic management was suboptimal with an HbA1C 
mean of 8.1% and a mean period of 25 years for T1DM progression. 
CAN and other microvascular problems associated with DM should 
therefore be present in this patient population [18].

Previous investigations have shown a small improvement 
in cardiovascular autonomic function following pancreatic 
transplantation. Some of them stated that CAN recovery appeared to be 
slower and more progressive than peripheral neuropathy improvement. 
Data from 23 recipients who had SPK were compared to 16 patients 
who underwent kidney transplantation alone (KTA) and were 
observed for 12 months. Both groups of transplant recipients exhibited 
improvements in autonomic nerve function one year following their 
surgeries [19].

Our 10-year prospective study demonstrates that after SPK 
transplantation, cardiovascular autonomic function greatly improves. 
As described in the Methods section, age-stratified levels were used 
to analyse each CART separately. To make the image easier to read, 
image 2 however, reflects normal values from 1985 as an interrupted 
line. Statistical analysis of the patient population was done using paired 
tests and descriptive statistics. The baseline values (preoperative values) 
were used as a comparison point for the mean values of the observed 
variables (analytical and functional tests) for each time period [20].

Conclusion
Physical examinations, medical histories, blood and urine testing, 

imaging studies, and biopsy procedures are frequently used to diagnose 
kidney cancer. The tumour’s size and location, the patient’s general 
health, and the cancer’s stage are only a few of the variables that affect 
these tests’ accuracy, advantages, and limitations. Patients should go 
over all of their alternatives with their doctor and get regular screenings 
if they are at an elevated risk.

Additional study is needed to develop novel and effective diagnostic 
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or therapy strategies for RCC. The majority of traditional M2 markers 
(CD206, CD163) or the pan-macrophage marker CD68 has been used 
to measure macrophages in RCC to date. Nevertheless, employing 
these markers for a simple quantification of macrophages is insufficient 
for predicting the clinical course of the disease and may potentially 
be misleading given that CD68 was demonstrated to be expressed 
by ccRCC cells. These markers can be combined to develop a novel 
diagnostic approach with outstanding predictive ability. 

They use markers like CD204, CD206, or folate receptor beta, 
which aren’t particularly selective for macrophages that are linked with 
tumours and are even less so for a particular kind of tumour. For the 
purpose of finding TAM markers that are specific to tumours, screening 
tests must be carried out. The results of these screens will make it 
possible to create targeting methods for reprogramming or eradicating 
TAM populations that sustain tumours.
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