


Case report
Evaluating the Effectiveness of Supplemental Parenteral Nutrition in the Nutritional Management of Cancer Patients: An Observational Case Series Focused on Fatigue and Physical Function improvement
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ABSTRACT 

	
Background: Cancer-related fatigue is one of the most prevalent and distressing symptoms experienced by cancer patients, often persisting beyond the completion of active treatment. Nutritional deficiencies during cancer treatment may contribute to fatigue and decreased physical function. Parenteral nutrition (PN), containing amino acids, glucose, and a mix of medium- and long-chain triglycerides, may help address these deficits
Aims: To evaluate the effectiveness of supplemental PN in managing fatigue, nutritional achievement status, and physical function in adult cancer patients undergoing treatment.
Study design:  This was an observational case series.
Methodology: This observational case series was aimed to evaluate the effectiveness of supplemental PN in managing fatigue, nutrition and physical functions among adult cancer patients. Eleven patients (mean age: 44.36 years) receiving specialized parenteral nutrition as part of their nutritional management during cancer treatment were included. Fatigue levels were assessed at baseline, Day 3, and Day 7 using the Cancer Fatigue Scale. Physical function was also measured using the stand-to-sit (STS) test and hand grip strength at baseline, Day 3, and Day 7. Patient’s response to PN formulation, the adverse effects and the median time to achieve full caloric intake were also evaluated.
Results: A significant improvement in fatigue scores was observed over time points (P=0.002), with statistical improvement from baseline to Day 7 (P =0.007), indicating the positive impact of parenteral nutrition formulation on fatigue. While STS results showed no significant change, hand grip strength significantly improved from baseline to Day 7 (P =0.003), suggesting enhanced physical strength. The median time to achieve full caloric intake was 3 days. 72.7% rated their response to PN as “significant improvement”, while 27.3% rated it as “moderate improvement”. No adverse effects related to PN were reported.
Conclusion: Supplementary parenteral nutrition was well tolerated, safely achieving full caloric intake within three days. Significant improvements in fatigue and hand grip strength demonstrate enhanced patient well-being and physical function, with no PN-related adverse events reported.
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1. INTRODUCTION 

Malnutrition is a prevalent issue among cancer patients, often exacerbated by the disease itself and the adverse effects of anticancer treatments, such as chemotherapy and radiation.[1] Cancer-related malnutrition is a multi-factorial condition driven by reduced food intake, tumor-induced metabolic changes, and treatment side effects. It affects 20–80% of cancer patients, depending on cancer type and stage. [2,3] Malnutrition worsens quality of life, weakens immunity, increases treatment toxicity, and lowers survival. Chemotherapy and radiation often cause nausea, vomiting, mucositis, and diarrhea, impairing nutrient intake and absorption. Additionally, cancer-related metabolic demands can trigger a catabolic state, accelerating weight loss and deepening nutritional decline [4]. While enteral nutrition (EN) is often the first line of nutritional support for patients with adequate gastrointestinal function, it is not always feasible. Enteral nutrition may be limited by factors such as: gastrointestinal obstruction, patient acceptance and inadequate nutritional intake. In cases where patients experience significant gastrointestinal distress, EN may not provide sufficient caloric or nutritional support to meet their needs. Given these limitations, there is often a need to switch to parenteral nutrition, particularly in patients who are unable to maintain adequate nutritional intake through enteral routes.[5]
Parenteral nutrition (PN) involves the intravenous administration of nutrients, bypassing the gastrointestinal tract entirely. Studies have demonstrated the clinical benefits of supplemental parenteral nutrition in cancer patients. For instance, PN can help stabilize nutritional status, improve functional outcomes, and enhance QoL in patients who cannot tolerate EN. [1,6,7] 
Cancer-related fatigue is a debilitating condition that affects many cancer patients, often persisting long after treatment has ended. This fatigue is not only a result of the cancer itself but is also exacerbated by the side effects of treatments such as chemotherapy and radiation. Nutritional deficiencies and metabolic changes associated with cancer can further contribute to this fatigue, making effective nutritional management crucial for improving patient outcomes.[8]
PN formulation provides a balanced mixture of amino acids, glucose, and lipids, including both medium-chain triglycerides (MCTs) and long-chain triglycerides (LCTs).[9] In this context, PN may provide a comprehensive solution by delivering essential nutrients that can help mitigate fatigue while supporting overall nutritional status. The combination of amino acids, carbohydrates, and lipids in this formulation is designed to enhance energy levels and improve the fatigue and physical functions in cancer patients. However, there is a scarcity of data regarding its utility and effectiveness in the existing literature. 
Therefore, this case series study aimed to evaluate the impact of supplemental PN on fatigue, physical function, and time to reach the desired caloric intake in adult cancer patients. Additionally, adverse events related to PN supplementation were assessed.


2. material and methods 

Study design: This was observational case series.
Study population: Cancer patients
Inclusion criteria: Adult Patients> 18 years, either gender and diagnosed with any cancer, who were eligible to receive parenteral nutrition as per the dietician risk assessment during their cancer treatment.
Exclusion criteria: Patients>65 years, Patients not willing to participate and consent and patients have allergic to the PN compounds.
Patients fulfilling the eligibility criteria, were enrolled and their baseline characteristics and clinical diagnosis, nutrition status, fatigue levels, physical function and clinical parameters were recorded at baseline, day3 and day 7. As per the nutritional risk assessment and the total calories requirement, the infusion of PN was administered to the patients.
The following endpoints were evaluated to assess the beneficial effects of supplemental parenteral nutrition over a one-week period:
a) Change in Fatigue Levels:
Fatigue was assessed using the Cancer Fatigue Scale.[10] Changes in scores were calculated from baseline to day 3 and day 7 to evaluate the impact of nutritional intervention on fatigue status.
b) Change in Muscular Strength – Handgrip Strength:
Handgrip strength was measured using a dynamometer at baseline and on day 7 to assess changes in muscular strength following PN supplementation.
c) Change in Physical Endurance – Sit-to-Stand (STS) Test:
The STS test was used to evaluate changes in physical endurance. Performance times were recorded at baseline and after one week of PN intervention.
d) Nutritional Intake Achievement:
The median number of days required to achieve the prescribed caloric intake was calculated. The total volume of PN administered was also recorded
e) Patient Response to PN:
On day 7, patient response to supplemental PN was assessed by investigators using a standardized Likert scale ranging from no improvement to significant improvement. This method provided a consistent and objective measure of overall patient response to PN.
f) Safety Assessment:
Adverse events and serious adverse events related to parenteral nutrition were monitored throughout the study and noted.
The Statistical Package for the Social Sciences (IBM SPSS Statistics for Windows, Version 21.0) was used to perform the statistical study. Actual numbers, percentages, means with standard deviations (SD), and medians with interquartile ranges (IQR) were among the descriptive statistics utilized to summarize the data. The normality of data  was evaluated using  Kolmogorov–Smirnov test. Changes from baseline were examined using repeated-measures ANOVA (R-ANOVA) or paired t-tests for normally distributed continuous variables. The Wilcoxon Signed Ranks Test was applied to paired comparisons of non-normally distributed data. Statistical significance was defined as a P-value of less than 0.05.

3. results and discussion

This was a pilot study, a total of 11 patients who had received PN were analyzed. 
3.1 Baseline characteristics
The mean age of the participants was 61± 16.36 years with a median of 62 (IQR-12) years. Out of 11 participants, 6 were female (54.55%) and 5 were male (45.45%), resulting in a female-to-male ratio of 1.2:1. Majority (81.82%) of the participants had gastrointestinal (GIT) malignancies, while non-GIT malignancies accounted for 18.2%.  Majority of the participants were in stage 4 (54.55%), followed by stage 3 (27.27%), and stage 2 (18.18%). [Table 1]
The mean basal metabolic rate (BMR) of the participants was 1327.27±144.91, with a median of 1300 (IQR-300). Based on nutrition risk stratification, 45.45% of individuals were identified as high risk, 36.36% as moderate risk, and 18.18% as low risk. The baseline assessments revealed a mean fatigue score of 44.36 ± 15.68, mean handgrip strength of 9.45 ± 5.61 kg, and an average stand-to-sit test time of 21.63 ± 6.12 seconds.

Table 1. Baseline characteristics and parameters

	Sr
	Parameters
	Value

	1
	Total Patients
	11 (100%)

	2
	Mean age in years
	
	61± 6.36

	3
	Gender
	Male
	5 (45.45%)

	
	
	Female
	6 (54.55%)

	4
	Cancer type
	GIT
	9 (81.8%)

	
	
	Non-GIT
	2 (18.2%)

	5
	Stage of cancer
	Stage 2
	2 (18.2%)

	
	
	Stage 3
	3 (27.3%)

	
	
	Stage 4
	6 (54.5%)

	6
	Mean Baseline BMR
	1327.27±144.9

	7
	Baseline Nutrition risk stratification
	High risk
	5 (45.5%)

	
	
	Moderate risk
	4 (36.4%)

	
	
	Low risk
	2 (18.1%)

	8
	Baseline Fatigue score
	44.36±15.68

	9
	Baseline Hand grip 
	9.45 ±5.61

	10
	Baseline Sit to stand
	21.63±6.12




3.2 Change in the Assessment Parameters from baseline.
3.2.1 Fatigue score
Fatigue scores significantly improved over time (overall P = 0.002). There was a reduction from baseline (44.36 ± 15.68) to day 3 (41.72 ± 15.93; P = 0.151), and statistically significant reduction from baseline to day 7 (28.36 ± 14.03; P = 0.002), indicating a consistent reduction in fatigue levels following supplementation. [Table 2]
3.2.2 Hand grip strength
Handgrip strength improved significantly from baseline value of 9.45 ± 5.61 kg to 12.00 ± 4.93 kg on day 7 (P =0.003), demonstrating a measurable gain in muscular performance. [Table 2]
3.2.3 Sit to stand test
STS performance values showed a decrease in the mean from 21.63 (SD = 6.12; median = 20.0) at baseline to 20.18 (SD = 2.92; median = 20.0) after 7 days; however, this difference/change was not significant (P =0.261). [Table 2]

Table 2. Change in parameters post-parenteral nutrition 
	Sr
	Parameter
	Assessment day
	Mean
	Standard Deviation
	Median
	P value

	1
	Fatigue score
	Baseline
	44.36
	15.68
	45.0
	0.002

	
	
	Day 3
	41.72
	15.93
	40.0
	

	
	
	Day 7
	28.36*
	14.03
	25.0
	

	2
	Hand grip (HG) strength

	Baseline
	9.45
	5.61
	9.0
	0.003

	
	
	Day 7
	12.00
	4.93
	11.0
	

	3
	Sit to Stand test (STS)

	Baseline
	21.63
	6.12
	20
	0.261

	
	
	Day 7
	20.18
	2.92
	20
	


a denotes P value less than 0.05 compared to baseline at day 7 on post hoc analysis

3.2.4 Median time to reach the prescribed caloric intake
The volume of Nutriflex administered ranged from 625 ml to 1250 ml as per the nutritional requirements of the patients, with a mean of 1143 ± 190 ml, a median of 1000 ml (IQR-250 ml). The median number of days to reach the prescribed caloric intake with PN was 3 days (IQR-1 day).
3.2.5 Patient rating tolerance
Overall, patients exhibited good tolerance to supplemental parenteral nutrition, as evidenced by 72.7% of evaluations rated ‘Excellent’ and 27.3% rated ‘Very Good’.
3.2.6 Safety assessment


4. Discussion

This case series’ key findings indicate that parenteral nutrition significantly improved fatigue and physical function, highlighting its beneficial impact on patient outcomes.
Parenteral nutrition offers a valuable option to increase or maintain nutrient intake in patients who cannot meet their nutritional needs through normal food consumption, and for whom enteral nutrition is either not feasible, contraindicated, or refused.[11] This approach can help preserve or improve patient autonomy by promoting muscle mass gain, alleviating fatigue, and enhancing overall well-being.
In this study, we found that there was a significant reduction in fatigue levels following supplementation, with clear improvements observed across the 7-day period. Fatigue scores declined from a baseline average of 44.36 ± 15.69 to 41.73 ± 15.93 by day 3 and dropped further to 28.36 ± 14.03 by day 7. The overall reduction was statistically significant (P = 0.002), with the most substantial change occurring between baseline and day 7 (P = 0.007), indicating a progressive and cumulative benefit from the intervention.
Fatigue in cancer patients results from complex factors, including nutrient deficiencies, muscle weakness, and metabolic imbalances. Parenteral nutrition can improve fatigue symptoms by directly supplying essential vitamins, minerals, amino acids, and energy substrates when oral intake is insufficient. PN bypasses gastrointestinal limitations, ensuring adequate delivery of critical nutrients vitamins, and antioxidants, which have demonstrated roles in mitigating fatigue through improved mitochondrial function, reduced oxidative stress, and better muscle metabolism [12]. By correcting these deficiencies, PN helps restore cellular energy production and muscle endurance, thereby reducing fatigue severity in cancer patients. [12,13]
 In this study, we documented a significant increase in handgrip strength from 9.45 ± 5.61 kg at baseline to 12.00 ± 4.93 kg after 7 days (P = 0.003), indicating improved muscle function. Handgrip strength is a reliable and practical indicator of muscular performance and nutritional status.[14] The observed improvement suggests that the intervention effectively counteracted muscle weakness, which is critical for enhancing physical function and quality of life. Caccialanza et al. conducted a bicentric single-arm trial evaluating early seven-day supplemental parenteral nutrition (SPN) in hypophagic hospitalized cancer patients at nutritional risk with contraindications for enteral nutrition (n=131). The study showed significant improvement in handgrip strength, a key marker of muscle function and nutritional status, alongside better body composition and prealbumin levels. Importantly, these benefits occurred without relevant clinical complications, supporting the safety and efficacy of early SPN in improving muscle function and nutrition in this vulnerable population.[15]
Previous literature is limited, however a case study involving a 78-year-old female with multiple comorbidities—including chronic kidney disease and peripheral vascular disease—demonstrated that preoperative parenteral nutrition (PN) led to meaningful improvements in functional status, such as increased hand grip strength and weight gain. These improvements highlighted the value of early nutritional intervention, which began at surgical contemplation and continued through the perioperative and postoperative phases. Integrating nutritional prehabilitation into standard care protocols improved outcomes, especially for malnourished or high-risk surgical patients.[16]
 PN plays a critical role in managing patients with gastrointestinal cancers when enteral feeding is not feasible. It is important to balance the benefits of PN against potential risks such as infections and metabolic complications, with a focus on improving quality of life, maintaining physical function, and relieving symptoms. (17)
In this study, no adverse events or serious adverse events related to parenteral nutrition were reported. The intervention was well tolerated, with no local or systemic adverse reactions observed throughout the study period. These findings support the safety profile of the parenteral nutrition regimen used in this cohort.
Overall, the findings of this study suggest that specialized supplemental parenteral nutrition improves fatigue and physical strength in cancer patients and is well tolerated. The rapid attainment of full caloric intake demonstrates its feasibility during treatment, and the positive outcomes highlight its potential benefits for supportive cancer care.
Limitations of the study
The study's small sample size limits the generalizability of its findings and the ability to draw firm conclusions about the effectiveness of PN in cancer patients. As an observational study, it is also subject to potential biases, and variations in patient profiles and treatments may influence outcomes. Further large-scale, controlled trials are needed to confirm these findings and explore the broader impact on functional status and quality of life in cancer populations.



5. Conclusion

Supplementary parenteral nutrition was well tolerated, safely achieving full caloric intake within three days. Significant improvements in fatigue and hand grip strength demonstrated enhanced patient well-being and physical function, with no PN-related adverse events reported.
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