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Abstract  

Objective: To evaluate the effectiveness and tolerability of immunotherapy and to determine the immune response checkpoints in 

patients with renal cell carcinoma. 

Materials and Methods: The study included 35 patients (average age 60, 77 years) with kidney cancer who received systemic 

therapy   (including surgical treatment): 25 men and 10 women. All patients from the moment of inclusion in the study received 

immunotherapy - PD-1 inhibitor: nivolumab/pembrolizumab. No clinically significant side effects were noted during treatment, and 

the therapy was well tolerated. During immunotherapy, the following were evaluated: complete blood count, urinalysis, biochemical 

blood tests, coagulation profile, thyroid hormones, computed tomography of the chest and abdominal organs, and immune checkpoints 

(PD-1, PDL-1, B7-H3, sHLA, CD314-1, sULPB) were determined three times during the treatment period. 

Results: The obtained data indicate that stabilization of the oncological process was registered in 18 patients (51.43%) and a partial 

response in 4 patients (11.43%). Disease progression was observed in 13 (37.14%) patients. No complete response to therapy was 

recorded. Lethal outcomes due to disease progression during therapy were recorded in 7 men (20% of cases) and 1 woman (2.86% of 

cases). Significantly more patients, both women and men, were alive at the end of the study. A pronounced trend of decreasing B7-H3 

checkpoint indicators and increasing CD314-1, sHLA, PDL-1, and sULPB was noted. 

Conclusion: The results, indicating disease control in 62.86% of cases in patients with renal cell carcinoma receiving immune 

checkpoint inhibitors as part of complex treatment, create a basis for further research to evaluate their potential in improving disease 

prognosis and life expectancy. 
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Introduction 

Renal cell carcinoma (RCC) is the most common urological 

malignancy, imposing a significant burden on the healthcare 

system [1]. By the end of 2020, the proportion of patients with 

kidney cancer among all cancer patients in Russia was 4.8% [2]. 

The incidence of kidney cancer in 2020 was 21,362 patients, with 

a mortality rate of 8,455, and the lethality within a year of 

diagnosis was 14.1%. The average age of patients at diagnosis 

was 62 years. Approximately 25-30% of all patients had 

metastases at the time of diagnosis [3]. Renal cell carcinoma is 

the most common type of kidney cancer in adults (85%). 

Urothelial carcinoma accounts for 5-10% of kidney cancer cases. 

About 70% of kidney cancer cases are clear cell type, papillary 

type occurs in 10-15% of cases, and chromophobe type in 5% of 

cases [4]. Recognized risk factors for developing kidney cancer 

include smoking, obesity, and hypertension, while the role of 

alcohol and diabetes is still being studied [5]. Currently, the 

increase in incidence is attributed to improved early diagnostic 

measures. Kidney cancer has characteristics that make it a 

promising target for therapeutic approaches aimed at components 

of the immune system. Initial preclinical studies focused on the 

action of immune checkpoint inhibitors [6]. As a result, 

nivolumab and the combination of ipilimumab and nivolumab 
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were approved for the treatment of advanced renal cell carcinoma 

[7]. Subsequent studies led to the approval of a combined regimen 

of immune checkpoint inhibitors with vascular endothelial growth 

factor inhibitors [8]. Renal cell carcinoma responds poorly to 

conventional chemotherapy, and although treatments targeting the 

mechanistic target of rapamycin (mTOR) and vascular endothelial 

growth factor (VEGF) have increased therapeutic responses, 

almost all tumors eventually develop resistance to these 

molecularly targeted or anti-angiogenic treatments [9]. However, 

the question of choosing the optimal treatment regimen remains 

open [10]. The discovery of immune checkpoints has been a 

breakthrough in the treatment of kidney cancer. However, the 

anti-tumor immune response is not perfect and is suppressed by 

various tumor mechanisms that contribute to immune exhaustion 

and evasion of immune surveillance [11-14]. This study includes 

an evaluation of the effectiveness and safety of using immune 

checkpoint inhibitors in the treatment of patients with kidney 

cancer and an assessment of the liquid forms of key immune 

response checkpoints (PD-1, PDL-1, B7-H3, sHLA, CD314-1, 

sULPB). The advantages of determining soluble forms of immune 

checkpoints in the blood serum of patients include the ability to 

monitor them dynamically throughout the tumour process. 

Objective 

To evaluate the effectiveness and tolerability of immunotherapy 

and to determine the immune response checkpoints in patients 

with renal cell carcinoma. 

Materials and Methods 

The study included patients with kidney cancer who received 

anti-cancer drug therapy using immune checkpoint inhibitors at 

the Clinical Hospital 1 Medsi Otradnoye from 2021 to 2022. The 

study was approved by the local Ethics Committee (extract №4 

dated 10.02.2021. “Approval of the Conduct of the Clinical 

Trial”). All patients signed informed consent to participate in the 

study. The primary objective of the study was to evaluate the 

frequency of objective responses to treatment and the frequency 

of control over the tumor process. Secondary objectives included 

evaluating overall survival, the safety profile of immuno-

oncological drugs, and determining the liquid forms of immune 

response checkpoints in patients with renal cell carcinoma. The 

response to treatment was evaluated by the treating physician, and 

the effectiveness of anti-cancer drug therapy was assessed 

according to RECIST 1.1 criteria. An objective response was 

considered a complete or partial response, and control over the 

tumor process included complete, partial responses, and 

stabilization of the process. The severity of complications was 

assessed according to WHO recommendations and CTCAE 

criteria, v.5.0. Before the start of treatment and before each 

subsequent course of immunotherapy, blood was drawn to 

determine the liquid forms of key immune response checkpoints 

(PD-1, PDL-1, B7-H3, sHLA, CD314-1, sULPB). For structuring 

and processing statistical data, Microsoft Excel from the 

Microsoft Office software package and the STATISTICA 

statistical analysis software package were used. Results were 

evaluated as M ± m, and differences were considered significant 

at p<0.05. The study included 35 patients with mRCC: 25 

(71.4%) men and 10 (28.6%) women, with histologically 

confirmed kidney cancer who received systemic anti-cancer drug 

therapy. The median observation time for patients was 5.2 

months. The average age of patients was 60.77 years. The somatic 

status according to the ECOG classification was 0 for 5 (14.3%) 

patients, 1 for 28 (80%), and 2 for 2 (5.71%). Patient 

characteristics are presented in (Table 1). 

Patients with the following histological variants of malignant 

kidney neoplasms were included in the study: 

 Clear cell renal carcinoma in 29 (82.86%) patients 

 Papillary renal carcinoma in 2 (5.71%) patients 

 Chromophobe renal carcinoma in 1 (2.86%) patient 

 Urothelial carcinoma in 1 (2.86%) patient 

When assessing the prognosis of metastatic renal cell carcinoma 

(mRCC) using the IMDC scale, an unfavorable prognosis was 

registered in 12 (34.2%) patients, an intermediate prognosis in 20 

(57.1%), and a favorable prognosis in 3 (8.6%). Surgical 

treatment had been previously performed on 26 (74.29%) 

patients, radiation therapy on 4 (11.43%), and anti-cancer drug 

therapy on 13 (37.14%). Two patients (5.71%) had four lines of 

previous therapy, seven patients (20%) had three lines, two 

patients (5.71%) had two lines, and 19 patients (54.29%) had one 

line of therapy. Five patients (14.29%) had no previous lines of 

therapy. All patients, from the moment of inclusion in the study, 

received anti-cancer drug therapy using immunotherapy with PD-

1 inhibitors: nivolumab (480 mg every 4 weeks) or 

pembrolizumab (400 mg every 6 weeks or 200 mg every 2 

weeks). 

Results 

The obtained data indicate that stabilization of the oncological 

process was registered in 18 patients (51.43%) and a partial 

response in 4 patients (11.43%). Disease progression was 

observed in 13 (37.14%) patients. No complete response to 

therapy was recorded. The characteristics of responses to therapy 

are presented in (Table 2). Lethal outcomes due to disease 

progression during therapy were recorded in 7 men (20% of 

cases) and 1 woman (2.86% of cases). Significantly more 

patients, both women and men, were alive at the end of the study. 

The obtained data also indicate that when using nivolumab 

(n=21), stabilization of the oncological process was registered in 
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8 patients (38.1%), a partial response in 3 patients (14.29%), and 

disease progression was observed in 10 patients (47.62%). When 

using pembrolizumab (n=14), stabilization of the oncological 

process was registered in 10 patients (71.43%), a partial response 

in 1 patient (7.14%), and disease progression was observed in 3 

patients (21.43%). The characteristics of responses to therapy 

with different drugs are presented in (Table 3).  

Table 1: Characteristics of RCC patients receiving immunotherapy (n = 35). 

Characteristic Value 

(n=35) 

Sex, n (%)  

male 25 (71,4) 

female 10 (28,6) 

Mean age, years 60,77  

 

Stage, n (%)  

I  4 (11.43%) 

II 5 (14.29%) 

III 3 (8.57%) 

IV  23 (65.71%) 

ECOG status, n (%)  

0 5 (14,3%) 

1  28 (80%) 

≥2 2 (5.71%) 

RCC type, n (%)  

1. clear cell 29 (82.86%) 

2.papillary  2 (5.71%) 

3. chromophobe 1 (2.86%) 

4. urothelial 1 (2.86%) 

Differentiation grade, n (%)  

G1 2 (5.71%) 

G2 26 (74.29%) 

G3 7 (20%) 

Evaluation of Prognosis in Metastatic Renal Cell 

Carcinoma (mRCC) Using the IMDC Scale 

 

Unfavorable 12 (34,2%) 

Intermediate 20 (57, 1%) 

Favorable 3 (8,6%) 

Previous Treatment, n (%)  

Surgical  26 (74.29%) 

Radiotherapy  4 (11.43%) 

Anticancer drug therapy  13 (37.14%) 

Number of Lines of Previous Treatment (Number of 

Patients) 

 

0 5 (14.29%) 

1 19 (54.29%) 

2 2 (5.71%) 

3 7 (20%) 

4 2 (5.71%) 
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Table 2: Characteristics of treatment responses in patients. 

Treatment Response, n (%) (n=35) 

Complete response  0 

Partial response  4 (11.43%) 

Stabilization  18 (51.43%) 

Progression 13 (37.14%) 

Table 3: Characteristics of treatment responses in patients using different drugs. 

Response to treatment with different drugs, n (%) (n=35) 

Nivolumab (n=21) 

Partial response  3 (14.29%) 

Stabilisation  8 (38.1%) 

Progression 10 (47.62%) 

Pembrolizumab (n=14) 

Partial response  1 (7.14%) 

Stabilisation  10 (71.43%) 

Progression 3 (21.43%) 

The dynamics of immune checkpoints over three visits in patients 

receiving PD-1 inhibitors are presented in (Figures 1,2).  

 
Figure 1: Dynamics of Immune Checkpoint Indicators (PD-1, PDL-1, 

B7-H3, CD314-1, sULPB) Over Three Visits in Patients Receiving PD-1 

Inhibitors. 

The presented data indicate a pronounced trend of decreasing 

levels of the B7-H3 and sULPB checkpoints, and increasing 

levels of CD314-1, sHLA, and PDL-1. During the treatment, no 

clinically significant adverse events were noted, and the therapy 

was well tolerated. Adverse events were registered in 81.6% of 

patients, including 23.7% with grade III-IV severity. Most of the 

observed adverse events were grade I-II according to CTCAE 5.0 

criteria and were corrected with symptomatic therapy. The most 

common adverse events were asthenia (26.3%), rash (15.8%), and 

loss of appetite (7.9%). In cases of mild adverse events, therapy 

was continued. 

 

 
Figure 2: Dynamics of the sHLA Immune Checkpoint Indicator over 

Three Visits in All Patients Receiving PD-1 Inhibitors. 

Conclusion 

The obtained results indicate disease control in 62.86% of cases 

in patients with renal cell carcinoma, creating a basis for further 

research on the effectiveness of immune checkpoint inhibitor 

therapy as part of complex treatment to improve disease 

prognosis and life expectancy. 

Author Contributions 

 Data Collection and Processing: Semen akin IV, 

Mochalova AS, Kashanova AE.  

 Data Analysis: Semenyakin IV, A.S. Mochalova AS, 



 Kashanova, SunText Rev Med Clin Res (2024), 5:3 

 

Citation: Kashanova AE, Semenyakin IV, Mochalova AS (2024) Exploring the Impact of Artificial Intelligence on Academic Writing: 
Perspectives of Ph.D. Students in the Faculty of Science at Cairo University. SunText Rev Med Clin Res 5(3): 209. 

 

KashanovaAE.  

 Writing and Editing: Semenyakin IV, Mochalova AS, 

Kashanova AE. 

Conflict of Interest 

The authors declare no conflict of interest. 

Funding 

The work was performed without external funding. 

References  

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A, et 

al. Global cancer statistics 2018: GLOBOCAN estimates of 

incidence and mortality worldwide for 36 cancers in 185 countries. 

CA Cancer J Clin. 2018; 68: 394-424. 

2. The State of Oncological Care for the Population of Russia in 2020. 

3. Edited by AD, Kaprin, VV, Starinsky AO, Shakhzadova. M. 

Moscow Research Institute of Oncology named after P.A. Herzen – 

a branch of the Federal State Budgetary Institution, National 

Medical Research Center of Radiology of the Ministry of Health of 

Russia, 2021. 

4. Gupta K, Miller JD, Li JZ, Russell MW, Charbonneau C. 

Epidemiologic and socioeconomic burden of metastatic renal cell 

carcinoma (mRCC): a literature review. Cancer Treat Rev. 2008; 

34: 193-205. 

5. Linehan WM, Bratslavsky G, Pinto PA, Schmidt LS, Neckers L, 

Bottaro DP, et al. Molecular diagnosis and therapy of kidney cancer. 

Annu Rev Med. 2010; 61: 329-343.  

6. Tahbaz R, Schmid M, Merseburger AS. Prevention of kidney cancer 

incidence and recurrence: lifestyle, medication and nutrition. Curr 

Opin Urol. 2018; 28: 62-79. 

7. Ribas A, Wolchok JD. Cancer immunotherapy using checkpoint 

blockade. Science. 2018; 359: 1350-1355. 

8. Selby MJ, Engelhardt JJ, Johnston RJ, Lu LS, Han M, Thudium K, 

et al. Preclinical development of ipilimumab and nivolumab 

combination immunotherapy: mouse tumor models, in vitro 

functional studies, and cynomolgus macaque toxicology. PLoS One. 

2016; 11: e0167251. 

9. Zhou X, Hou W, Gao L, Shui L, Yi C, Zhu H, et al. Synergies of 

Antiangiogenic Therapy and Immune Checkpoint Blockade in 

Renal Cell Carcinoma: From Theoretical Background to Clinical 

Reality. Front Oncol. 2020; 10. 

10. Mantia, CM, McDermott DF. Vascular endothelial growth factor 

and programmed death-1 pathway inhibitors in renal cell carcinoma. 

Cancer. 2019; 125: 4148-4157. 

11. Xu W, Atkins MB, McDermott DF. Checkpoint inhibitor 

immunotherapy in kidney cancer. Nat Rev Urol. 2020; 17: 137-150.  

12. Ribas A, Wolchok JD. Cancer immunotherapy using checkpoint 

blockade. Science. 2018; 359: 1350-1355. 

13. Thomas P, Choueiri TC, Mauricio B, Escudier B, Bourlon MT, 

Shah AY, et al. Final overall survival analysis and organ-specific 

target lesion assessments with two-year follow-up in Check Mate 

9ER: Nivolumab plus cabozantinib versus sunitinib for patients with 

advanced renal cell carcinoma.ASCO Genitourinary Cancers 

Symposium. 2022; 40. 

14. Bajorin DF, Witjes JA, Gschwend JE, Schenker M, Valderrama BP, 

Tomita Y, et al. Adjuvant nivolumab versus placebo in muscle-

invasive urothelial carcinoma. N Engl J Med. 2021; 384: 2102-

2114. 

https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21492
https://www.sciencedirect.com/science/article/abs/pii/S0305737207001879
https://www.sciencedirect.com/science/article/abs/pii/S0305737207001879
https://www.sciencedirect.com/science/article/abs/pii/S0305737207001879
https://www.sciencedirect.com/science/article/abs/pii/S0305737207001879
https://www.annualreviews.org/content/journals/10.1146/annurev.med.042808.171650
https://www.annualreviews.org/content/journals/10.1146/annurev.med.042808.171650
https://www.annualreviews.org/content/journals/10.1146/annurev.med.042808.171650
https://journals.lww.com/co-urology/abstract/2018/01000/prevention_of_kidney_cancer_incidence_and.11.aspx
https://journals.lww.com/co-urology/abstract/2018/01000/prevention_of_kidney_cancer_incidence_and.11.aspx
https://journals.lww.com/co-urology/abstract/2018/01000/prevention_of_kidney_cancer_incidence_and.11.aspx
https://www.science.org/doi/abs/10.1126/science.aar4060
https://www.science.org/doi/abs/10.1126/science.aar4060
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161779
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161779
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161779
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161779
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161779
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01321/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01321/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01321/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2020.01321/full
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.32361
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.32361
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.32361
https://www.nature.com/articles/s41585-020-0282-3
https://www.nature.com/articles/s41585-020-0282-3
https://www.science.org/doi/abs/10.1126/science.aar4060
https://www.science.org/doi/abs/10.1126/science.aar4060
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.350
https://www.nejm.org/doi/full/10.1056/NEJMoa2034442
https://www.nejm.org/doi/full/10.1056/NEJMoa2034442
https://www.nejm.org/doi/full/10.1056/NEJMoa2034442
https://www.nejm.org/doi/full/10.1056/NEJMoa2034442

