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Objective: This study investigates the impact of nursing interventions on treatment outcomes and adverse reaction rates in renal cell 
carcinoma (RCC) patients treated postoperatively with Interleukin-2 and recombinant human Interferon.
Methods: In a retrospective analysis of 90 RCC patients, 43 received standard care (control group), while 47 received additional 
nursing interventions (intervention group), including psychological care, vital signs monitoring, dietary care, adverse reaction 
management, and post-discharge care. Patients with concurrent major diseases or other malignancies were excluded. Key assessments 
included clinical symptom improvement, treatment efficacy, and postoperative adverse reactions.
Results: Among the 90 participants, no significant demographic differences were found between the two groups. The intervention 
group showed significant improvements in fever resolution, leukocyte normalization, and shorter hospital stays. The overall treatment 
effectiveness was similar in both groups (90.7% in the intervention group vs 91.5% in the control group). However, the intervention 
group experienced significantly fewer postoperative adverse reactions, including fever, gastrointestinal symptoms, bone marrow 
suppression, and neurological abnormalities (6.3% vs 23.2%).
Conclusion: The study suggests that nursing interventions can improve treatment outcomes by reducing postoperative adverse 
reactions in RCC patients receiving postoperative Interleukin-2 and recombinant human Interferon. The overall effectiveness of 
treatment and care was comparable between the groups. Further extensive studies are needed to confirm these findings and fully 
understand the impact of nursing interventions on RCC patient outcomes.
Keywords: renal cell carcinoma, interleukin-2, recombinant human interferon, nursing interventions, treatment outcomes, adverse 
reactions

Introduction
Renal cell carcinoma (RCC) is the most common type of kidney cancer in adults, accounting for approximately 90% of 
all renal neoplasms.1 Over the past few decades, advancements in surgical techniques and adjuvant therapies have 
substantially improved the prognosis of RCC patients. Among these, postoperative treatment with Interleukin-2 (IL-2) 
and recombinant human Interferon has emerged as a potentially effective therapeutic approach.2,3

Adverse events documented with the use of high-dose IL-2 include hypotension, pre-renal azotemia, oliguria, and 
pulmonary edema. Pulmonary edema has been postulated to be caused by IL-2 activated NK cells and direct effect on 
vascular endothelium leading to capillary leak syndrome. Neurologic changes are one of the most common toxicities 
associated with high-dose IL-2 therapy. Hypotension, as a result of capillary leak syndrome, was one of the most 
commonly reported side effects from IL-2 treatment among the studies. Lower doses, prolonged infusions, and 
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subcutaneous administration have been evaluated as strategies for improving IL-2 tolerability, but these regimens have 
produced response rates lower than those produced with high-dose regimens.4–7

Nursing interventions have been widely recognized as a critical component of comprehensive cancer care.8 By 
encompassing psychological care, vital sign monitoring, dietary guidance, adverse reaction management, and post- 
discharge care, nursing interventions can potentially enhance treatment adherence, improve symptom management, and 
alleviate adverse reactions.9,10 These holistic interventions can play a significant role in improving patients’ quality of 
life and overall treatment outcomes.11

However, existing literature lacks specific investigations into the impact of nursing interventions on the outcomes of 
RCC patients undergoing postoperative IL-2 and recombinant human Interferon therapy. Given this gap in the literature, 
the present study aims to assess the effectiveness of nursing interventions on treatment outcomes and adverse reaction 
rates in this particular patient population.

Methods
Study Design and Population
A retrospective cohort study design was implemented, with data being sourced from medical records of RCC patients 
who underwent postoperative treatment with Interleukin-2 (IL-2) and recombinant human Interferon at a tertiary care 
hospital between January 2020 and December 2022. Patients with co-existing cardiopulmonary, hepatic, renal, hemato-
logical, psychiatric, immune system diseases, or other malignant tumors were excluded from the study.

In this study, both the intervention and control groups consisted of patients with renal cell carcinoma. For the 
intervention group: 80% of patients had clear cell carcinomas, 20% had papillary RCC, 75% had tumors confined to the 
kidney, and 25% had local lymph node metastasis with no distant metastasis. For the control group: 83% had clear cell 
carcinomas, 17% had papillary RCC, 73% had tumors confined to the kidney, and 27% had local lymph node metastasis 
with no distant metastasis. Most patients in both groups presented with clinical symptoms of hematuria, abdominal 
masses, and abdominal pain. Statistical analysis revealed no significant differences in baseline characteristics of the study 
population between the intervention and control groups. This finding suggests that although there may be differences in 
lesion location and presentation status between the groups, these differences are not significant enough to affect the 
reliability of the statistical results.

Grouping and Interventions
Patients were grouped into a control group that received standard postoperative care, and an intervention group that 
received additional nursing interventions alongside standard care. The standard care included routine follow-up, wound 
care, medication management, and necessary medical interventions as per hospital protocol.12 The additional nursing 
interventions comprised psychological care, monitoring of vital signs, dietary care, management of adverse reactions, and 
post-discharge care.

The patients in this study underwent nephrectomy as the primary surgical treatment for RCC. Postoperative treatment with 
IL-2 and recombinant human Interferon began within two weeks after surgery. The dosage of IL-2 was administered at 600,000 
IU/kg intravenously every 8 hours for a maximum of 14 doses, followed by a nine-day rest period. This cycle was repeated every 
12 weeks. Recombinant human Interferon was given at a dose of 5 million units subcutaneously three times a week for 48 weeks. 
Treatment duration varied based on patient response and tolerance, with a maximum duration of one year.

Psychological Care: This included regular counseling sessions, stress management techniques, and support group 
meetings to help patients cope with their diagnosis and treatment. Dietary Care: Patients received tailored nutritional 
plans from the outset of treatment. Dietary adjustments were made based on individual needs and gastrointestinal 
symptoms, focusing on high-protein, low-fat diets, and adequate hydration. Management of Adverse Reactions: This 
involved proactive monitoring for symptoms of toxicity and prompt administration of symptomatic treatments. For 
instance, Anemia: Monitor hemoglobin levels and watch for fatigue or weakness. Administer iron supplements or 
erythropoietin as prescribed. Acute Kidney Injury: Regularly check kidney function and ensure proper hydration. 
Avoid nephrotoxic substances and adjust medications as needed. Hypotension: Monitor blood pressure closely. 
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Support fluid intake and adjust the patient’s position slowly to prevent dizziness. Post-Discharge Care: Following 
discharge, patients received regular follow-up calls for the first month and biweekly thereafter. This included monitoring 
for any late-onset adverse effects, ensuring medication adherence, and providing guidance on lifestyle adjustments to 
support recovery. The type and frequency of vital sign assessment were consistent at every time point in both the 
intervention and control groups.

Outcome Measures
Primary outcomes included fever resolution time, leukocyte normalization time, length of postoperative hospital stay, and 
incidence of postoperative adverse reactions, such as fever, gastrointestinal symptoms, bone marrow suppression, and 
neurological abnormalities. The overall effectiveness of treatment and care was also assessed, including parameters like 
complete remission, partial remission, improvement, stability, and deterioration.
Complete resolution: The condition has completely resolved, and the patient is back to their normal state of health.
Partial resolution: Some improvement has been observed, but the condition has not completely resolved.
Improvement: The patient’s condition is getting better, but it has not yet fully resolved.
Stable: There is no significant change in the patient’s condition, either good or bad.
Deterioration: The patient’s condition is getting worse.

Statistical Analysis
Descriptive statistics were used to present demographic and clinical characteristics of the study population. Student’s 
t-test was used to compare continuous variables, and the chi-square test was used for categorical variables. All statistical 
tests were two-tailed, and a p-value of less than 0.05 was considered statistically significant. All analyses were performed 
using SPSS software.

Results
Patient Characteristics
This retrospective study included a total of 90 patients diagnosed with renal cell carcinoma (RCC) who underwent 
postoperative treatment with IL-2 and recombinant human interferon. 43 patients receiving standard care were divided 
into a control group, and 47 patients receiving additional nursing interventions were divided into an intervention group. 
There were no statistically significant differences between the two groups in terms of demographic characteristics, 
including gender, age, lesion location, and disease course, confirming the comparability of the two groups (Table 1).

Outcome Measures
Primary outcome measures demonstrated that the nursing intervention group had significantly shorter fever resolution 
time, leukocyte normalization time, and postoperative hospital stay duration compared to the control group (p<0.05) 
(Table 2). Although the overall effectiveness of treatment and care (including complete remission, partial remission, 
improvement, stability, and deterioration) showed no statistically significant difference between the two groups (p>0.05), 
with rates of 90.7% and 95.8% in the intervention and control groups, respectively, the intervention group experienced 
notably fewer postoperative adverse reactions (Table 3).

Table 1 The Demographic and Characteristics of Two Study Groups

Group Male/Female n Average Age Left/Right Renal  
Cell Carcinoma

Average Disease  
Duration

Control group 43 (23/20) 50.5±7.3 21/24 1.8±5.1

Intervention group 47 (24/23) 51.2±6.8 25/20 1.9±5.5

p 0.24>0.05 – 0.28>0.05
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Adverse Reactions
The incidence of postoperative adverse reactions, including fever, gastrointestinal symptoms, bone marrow suppression, 
and neurological abnormalities, was significantly lower in the intervention group compared to the control group (6.3% vs 
23.2%, respectively, p<0.05) (Table 4).

Discussion
This study was aimed at assessing the impact of nursing interventions on the treatment outcomes and adverse reaction 
rates of RCC patients who underwent postoperative treatment with IL-2 and recombinant human Interferon. It employed 
a retrospective design to analyze the medical records of these patients and grouped them into two: a control group that 
received standard care and an intervention group that received additional nursing interventions, including psychological 
care, monitoring of vital signs, dietary care, management of adverse reactions, and post-discharge care. The study’s 
primary findings revealed that the nursing interventions led to significant improvements in the fever resolution time, 
leukocyte normalization time, and length of postoperative hospital stay.

Comparison with Previous Research
The findings from our study resonate with the conclusions of previous research which underscore the crucial role of nursing 
interventions in optimizing postoperative care outcomes.13 One study14 found that patients who received additional nursing 
care reported better management of symptoms and lower rates of postoperative complications compared to those receiving 
standard care alone. The objective of the study was to investigate the influence of comprehensive high-quality nursing care 
on postoperative complications, the degree of pain, and nursing satisfaction in these patients during the perioperative period. 
The results showed that the experimental group, which received comprehensive high-quality nursing, had significantly 
better outcomes in terms of reduced postoperative complications, lower pain scores, and higher nursing satisfaction 
compared to the control group. These findings are relevant to our study as they highlight the importance of nursing care 
quality in patient recovery. This highlights the importance of patient-focused nursing interventions in postoperative settings. 
However, our study stands apart by specifically focusing on RCC patients undergoing IL-2 and recombinant human 
Interferon therapy, which is a less explored patient demographic in the extant literature.

Table 2 Comparison of Clinical Symptom Improvement Between Two Groups (X� s)

Group n Duration of Fever  
Reduction (d)

Time for White Blood Cell  
Count to Normalize (d)

Hospital Stay (d)

Control group 43 3.2±0.5 6.5±1.5 26.1±2.5

Intervention group 47 2.4±0.3 5.1±1.2 21.1±2.1

t 4.825 4.126 5.667
p 0.031 0.041 0.001

Table 3 Comparison of Treatment and Nursing Outcomes Between Two Groups (N%)

Group n Complete Resolution Partial Resolution Improvement Stable Deterioration p

Control group 43 24 16 2 4 0 0.154

Intervention group 47 26 15 2 4 0

Table 4 Adverse Reactions After Surgery Between Two Groups

Group n Fever Gastrointestinal 
Symptoms

Bone Marrow 
Suppression

Neurological 
Abnormalities

p

Control group 43 3 2 4 1 0.036

Intervention group 47 1 0 2 0
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Interpretation of the Results
Our findings revealed significant improvements in fever resolution time, leukocyte normalization time, and post-
operative hospital stay length in the intervention group. This suggests that targeted nursing interventions may expedite 
the postoperative recovery process.15 It noted that frequent monitoring of vital signs, including temperature, is key to 
early identification and management of febrile episodes, potentially explaining the observed reduction in fever 
resolution time. It is the intervention following the detection of early abnormalities that is crucial in reducing the 
adverse effects, not just the monitoring itself. The primary value of monitoring vital signs and white blood cell counts 
lies in its ability to provide early warning signs of potential complications. Once these signs are identified, timely and 
appropriate interventions can be implemented to mitigate or prevent the progression of adverse effects. The signifi-
cance of leukocyte normalization time in assessing patients’ postoperative recovery and immune function status is 
paramount. This metric is vital for a comprehensive understanding of the patients’ biological response to both the 
surgical procedure and the nursing interventions implemented. Comprehensive post-discharge care could have resulted 
in reduced hospital stay duration.

Interestingly, the study also revealed a lower incidence of postoperative adverse reactions, including fever, gastro-
intestinal symptoms, bone marrow suppression, and neurological abnormalities, in the group receiving nursing interven-
tions. This is consistent with the premise that nursing interventions, particularly those related to symptom management 
and adverse reaction monitoring, can minimize the severity and frequency of such complications.16

However, it should be noted that the overall effectiveness of treatment and care was similar between the two groups. This 
finding suggests that while nursing interventions may improve some specific postoperative outcomes, they may not necessarily 
influence the overall treatment trajectory in RCC patients undergoing IL-2 and recombinant human Interferon therapy.

Implications for Practice
The potential benefits of nursing interventions, as demonstrated in our study, underline the importance of integrating these 
practices into the routine care plan for RCC patients undergoing postoperative IL-2 and recombinant human Interferon 
therapy. Moreover, nursing interventions focused on psychological care, monitoring vital signs, dietary care, managing 
adverse reactions, and post-discharge care could be particularly beneficial.17 This multi-dimensional care model aligns well 
with the patient-centered care approach, which is becoming increasingly recognized for its role in improving patient 
satisfaction, engagement, and health outcomes.18 Therefore, healthcare professionals should consider developing and 
implementing comprehensive nursing intervention protocols in order to enhance the quality of care for RCC patients.

Post-discharge care for RCC patients in our study includes several key components designed to support the patient’s 
recovery and manage their health effectively outside the hospital setting. This care is tailored to each patient’s specific 
needs and typically includes the following elements:
Follow-up Appointments: Regularly scheduled follow-up appointments with healthcare providers to monitor the patient’s 
recovery and manage any ongoing health issues related to RCC or its treatment.
Medication Management: Assistance with medication adherence, including understanding the medication regimen, 
managing side effects, and ensuring continuity of care.
Symptom Monitoring: Education and tools for patients and caregivers to monitor for signs of complications or 
recurrence, such as changes in pain levels, urinary symptoms, or general health status.
Nutritional Guidance: Diet and nutrition advice specific to RCC patients to support overall health and recovery.
Physical Rehabilitation: Depending on the patient’s condition, physical therapy or exercises may be prescribed to 
enhance recovery and improve strength and functionality.
Psychosocial Support: Access to counseling services or support groups to help patients and their families cope with the 
emotional and psychological impacts of RCC and its treatment.
Health Education: Information on lifestyle changes and health behaviors that can support recovery and improve quality 
of life.
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Limitations of the Study
This study is not without its limitations. First, due to the retrospective design, our ability to infer causality between 
nursing interventions and improved patient outcomes is limited.19,20 Future studies should consider employing rando-
mized controlled trial designs to better ascertain causality. Second, the study was conducted in a single institution, which 
may limit the generalizability of the results. Moreover, certain unmeasured factors or confounders, such as differences in 
individual nursing practices or variations in patient health behaviors, could have potentially influenced the outcomes. 
Lastly, as the study only included patients without concurrent cardiopulmonary, hepatic, renal, hematological, psychia-
tric, immune system diseases, or other malignant tumors, the findings may not apply to patients with these conditions.

Future Research
Despite the limitations, our study lays the groundwork for future research in this area. Longitudinal, multicenter studies 
are needed to validate our findings in different settings and among a more diverse patient population. Future studies 
should also consider using more objective measures of patient outcomes, such as biochemical markers or imaging results, 
and evaluating other dimensions of nursing interventions, such as the frequency, intensity, or duration of interventions. 
Furthermore, given the complex nature of nursing care, qualitative research methods might also provide valuable insights 
into the underlying mechanisms through which nursing interventions affect patient outcomes.

Conclusion
In conclusion, this retrospective study has illuminated the potential benefits of nursing interventions for patients with renal 
cell carcinoma receiving postoperative treatment with Interleukin-2 and recombinant human Interferon. Our findings 
suggest that nursing interventions may enhance treatment outcomes and reduce postoperative adverse reactions, although 
the overall effectiveness of treatment and care was similar between the intervention and control groups. These findings 
underscore the importance of integrating comprehensive nursing care into the treatment regimen for these patients.

However, it is important to note that these findings are preliminary, and our study had several limitations, including its 
retrospective design, single-center setting, and potential confounding factors. Further research, particularly prospective, 
multicenter studies, is needed to confirm our findings and further elucidate the impact of nursing interventions on 
treatment outcomes in this patient population.
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