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Introduction


This study uses multi-criteria decision analysis (MCDA) to evaluate the benefits and risks of combining Fuzheng Yiliu Decoction with chemotherapy in treating non-small cell lung cancer (NSCLC). The aim is to improve clinical outcomes for NSCLC patients by integrating traditional Chinese medicine with conventional chemotherapy.







Methods


A comprehensive literature search was conducted in PubMed, Web of Science, China National Knowledge Infrastructure (CNKI), China Biology Medicine Disc (CBM), Wanfang Databases, and China Science and Technology Journal Database (VIP Databases) to identify relevant studies on Fuzheng Yiliu Decoction combined with chemotherapy for NSCLC. Meta-analysis using RevMan 5.3 was performed to compare the effect sizes of the two treatment regimens. A MCDA model was developed to construct a value tree based on benefit-risk indicators. The benefit value, risk value, and benefit-risk ratio for both treatments were calculated using Hiview 3.2 software, followed by sensitivity analysis to assess result robustness. Monte Carlo simulations were performed using Oracle Crystal Ball 11.1 software to optimize the evaluation outcomes.







Results


The literature search identified 6 randomized controlled trials (RCTs) comparing chemotherapy alone with chemotherapy combined with Fuzheng Yiliu Decoction. The MCDA model showed that the combination therapy had significantly higher benefit values (72) compared to chemotherapy alone (29). The risk value for combination therapy (56) was slightly higher than that of chemotherapy alone (24), but the overall benefit-risk value for combination therapy (68) was notably greater than chemotherapy alone (27). Monte Carlo simulations revealed a difference in total efficacy-risk values between the two treatments of 41 (95% CI: -16.59, 38.73). The probability that the combination therapy’s benefit-risk value exceeds that of chemotherapy alone was 81.83%.







Discussion


These findings suggest that combining Fuzheng Yiliu Decoction with chemotherapy improves therapeutic efficacy and reduces chemotherapy’s adverse side effects, offering a promising treatment strategy for NSCLC. This study provides valuable insights into enhancing treatment strategies and clinical decision-making in managing NSCLC.
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1 Introduction


According to the 2022 Global Cancer Statistics report, lung cancer is the most prevalent malignant tumor globally and the leading cause of cancer-related deaths (1, 2). Non-small cell lung cancer (NSCLC) represents the most common pathological subtype, accounting for approximately 85% to 90% of cases (3, 4). Despite advancements in surgical techniques, chemotherapy, radiotherapy, targeted therapy, and immunotherapy, the 5-year survival rate for NSCLC remains below 25%. Chemotherapy is the most commonly employed treatment in clinical practice and can effectively extend patient survival; however, its toxic side effects significantly impact patients’ quality of life (5, 6). The treatment of NSCLC continues to pose a considerable challenge in the field of oncology. Notably, traditional Chinese medicine(TCM) has gained significant attention and research as an adjunctive and alternative therapy for cancer, more and more people are recognizing its potential in enhancing the effectiveness of Western medicine treatments and alleviating their side effects (7).


In TCM, LUAD is classified under the categories of ‘pulmonary retention’ and ‘lung amassment (8),’ and is caused by a deficiency in Zheng Qi and dysfunction in the body’s immune system (9). Therefore, strategies such as medicinal treatments are necessary to strengthen this vital energy.


Fuzheng Yiliu Decoction(FZYLF) is a representative formula for tonifying the body’s Zheng Qi, is composed of several herbs, including Huang Qi, Tai zi Sheng, Dang Sheng, Bai Shao, Bai She, She Cao, Ban Zhi Lian, and Hu Zhang, with modifications made based on the patient’s condition. It is recognized for its potential to reduce postoperative cancer recurrence, enhance immune function, and prolong survival(R1-P1) (10–12). Current studies have confirmed that the Fuzheng Yiliu Decoction has a positive impact on various cancers, including lung cancer, glioma, stomach cancer, prostate cancer, colorectal cancer, and liver cancer (10, 13–15). Recent studies have highlighted the clinical efficacy of combining Fuzheng Yiliu Decoction with chemotherapy (16). However, there is a notable absence of systematic investigations assessing the use of Fuzheng Yiliu Decoction in conjunction with chemotherapy specifically for the treatment of NSCLC. Although some studies have performed basic comparative analyses of efficacy and adverse event rates derived from clinical randomized controlled trials (17), these investigations don’t offer a comprehensive evaluation of both the effectiveness and safety of this treatment. Consequently, the analysis of its benefits and risks remains incomplete.


A comprehensive and quantitative evaluation of the benefits and risks associated with combination therapy is crucial for determining the most effective treatment strategy. Currently, Benefit-risk assessment methods are divided into two main categories: qualitative and quantitative. Notably, MCDA is recognized as one of the most widely accepted and applicable quantitative approaches (18) (R2-P11).


This study aims to utilize both Meta-analysis and MCDA model to quantitatively and comprehensively assess the advantages and disadvantages of combining Fuzheng Yiliu Decoction with chemotherapy for the treatment of NSCLC. This approach will facilitate a holistic understanding of the treatment’s benefits and drawbacks, thereby providing valuable insights for clinical decision-making.






2 Materials and methods





2.1 Literature search


Utilizing databases such as PubMed, Web of Science, China National Knowledge Infrastructure (CNKI), China Biology Medicine Disc (CBM), and Wanfang Databases and China Science and Technology Journal Database(VIP Databases). The focus should be on identifying clinical controlled trials that investigate the combined therapy of Fuzheng Yiliu Decoction and platinum-based chemotherapy regimens for NSCLC, with a cut-off date of March 31, 2024. Relevant keywords for this search include Fuzheng Yiliu Decoction, cisplatin, NSCLC, lung adenocarcinoma, lung squamous cell carcinoma, and randomized controlled trial(RCT). The search strategy is shown in 
Table 1
.



Table 1 | 
Search strategy.





	Data base

	Search strategy






	PubMed
	(FuzhengYiliutang[Title/Abstract]) (R2-P4)



	Web of Science
	TS=(FuzhengYiliutang) AND (NSCLC OR non-small cell lung cancer) AND (Cisplatin-resistant)



	CNKI
	(FuzhengYiliutang) AND (NSCLC OR non-small cell lung cancer) AND (Cisplatin-resistant)



	Wan Fang
	(FuzhengYiliutang) AND (NSCLC OR non-small cell lung cancer) AND (Cisplatin-resistant)



	VIP
	(FuzhengYiliutang) AND (NSCLC OR non-small cell lung cancer) AND (Cisplatin-resistant)













2.1.1 Literature management and data extraction


Use EndNote.20 software for literature management and create data extraction tables using Excel. Two researchers independently screened, provided, and cross reviewed the data. If there is a dispute, it can be decided through discussion or consultation with a third party. When screening materials, first consult the summary of the article title, and after removing obviously irrelevant materials, then consult the entire article to determine whether it is included. The extracted content includes the author, publication time, sample size, and intervention measures of the experimental group Intervention measures, outcome indicators, etc. for the control group.






2.1.2 Quality evaluation


Two researchers used the bias risk assessment tool recommended by the Cochrane Handbook for evaluation, including random sequence generation, allocation scheme concealment, blinding of study subjects and researchers, blinding of outcome assessors, completeness of outcome data, selective reporting, and other sources of bias. The included studies were judged as low-risk, high-risk, and uncertain risk.(R1-P2,R2-P4/6).






2.1.3 Inclusion criteria


Research type: Randomized Controlled Trial (RCT).


Research subjects: This study involves patients diagnosed with NSCLC.


Interventions: The experimental group will receive oral traditional Chinese medicine formulations in conjunction with chemotherapy, while the control group will undergo chemotherapy alone.


Outcome Measures: The efficacy of the treatment will be evaluated using several benefit indicators, including Karnofsky Performance Status (KPS) score, CA211, carcino embryonic antigen (CEA), and Cancer Fatigue Scale scores. List gastrointestinal adverse reactions as risk indicators.






2.1.4 Exclusion criteria


Animal studies, systematic reviews/meta-analyses, expert reviews, conference papers, studies combining other cancers, inability to access full text, studies with interventions or control measures not meeting criteria.







2.2 MCDA model





2.2.1 Construct evaluation index decision-making system


We propose the construction of an evaluation indicator decision tree that encompasses both efficacy and risk indicators. Efficacy indicators were defined as those that reflect the effectiveness and safety of medications in clinical controlled trials pertaining to NSCLC, as identified through literature searches. Examples of efficacy indicators include, KPS scores, CA211, CEA, and Cancer Fatigue Scale scores. Risk indicators is the incidence of gastrointestinal adverse reactions. Each indicator is represented visually in the form of an effects tree, as illustrated in 
Figure 1
.


[image: Flowchart illustrating a benefit-risk evaluation, branching into benefits and risks. Benefits include KPS scores, CA211, CEA, and Cancer Fatigue Scale. Risks comprise adverse reactions.]
Figure 1 | 
Decision tree of benefit-risk indicators for combined therapy of Fuzheng Yiliu Decoction in the treatment of NSCLC.




Due to the varying clinical significance of each efficacy and risk indicator, the establishment of attribute weights will directly impact the selection of decision-making schemes. This study employs a modified Delphi method (19) to construct a weighting framework: participating experts independently provide their opinions based on a standardized questionnaire designed by the research team, with unidirectional isolation maintained between experts throughout the process (communication is only with the researchers). After two rounds of expert consultation, it has been determined that 75% and 25% of the weight will be allocated to the benefit indicators and risk indicators respectively(R2-P1). To further refine the precision of weight allocation, the study introduces swing weighting method for dynamic calibration (20). The weight of the relatively important indicator is 100; other indicators are assigned values according to their importance in comparison (21). The values are assigned based on reported literature and expert opinions from clinical professionals. Additionally, we made appropriate adjustments based on the results of the meta-analysis. For indicators with high heterogeneity, we reduced their weight allocation accordingly. (R2-P2) Compares various parameters against the Cancer Fatigue Scale score, assigned the highest weight of 100%. The KPS scores is weighted at 80%, while the weights for CA211, CEA are set at 60%. The occurrence rate of gastrointestinal adverse reactions is assigned a weight of 100%. For further details, please refer to 
Table 2
.



Table 2 | 
Benefit-risk indicator weights, optimal values, and worst values for multicriteria decision analysis (MCDA)(R2-P15).





	Classification

	Weight %

	Indicator

	Weight %

	Optimal value

	Worst value






	Benefit
	75
	KPS score
	80
	11
	2



	CA211
	60
	6
	3



	CEA
	60
	12
	6



	Cancer Fatigue Scale score
	100
	18
	0



	Risk
	25
	gastrointestinal adverse reactions
	100
	0
	1














2.2.2 Data analysis


Integrate the benefit-risk indicator-related outcome data using the data processing software RevMan 5.3, For binary data, Incidence Rate(IR) is used, while for continuous variable data, mean difference (MD) is used (22) select the most appropriate model for all data analyses. Each effect variable provides its point estimate and 95% confidence interval (α=0.05).






2.2.3 
Sores (R2-P3/P8/P10)


The optimal and worst values for efficacy and risk indicators were systematically derived from the 95% confidence intervals (CIs) obtained through meta-analysis of clinical trial data (23). For efficacy outcomes, optimal=experimental group’s upper CI (best improvement), worst=control group’s lower CI (baseline). For risks, optimal=experimental group’s lower CI (minimal risk), worst=control group’s upper CI (maximal risk). which please refer to 
Table 2
.


The single-attribute utility function (SAUF) (24) is utilized to address the issue of inconsistent data dimensions among different indicators, converting each indicator’s data into preference values ranging from 0 to 100. In this context, a higher preference value for efficacy indicators signifies greater efficacy, with a maximum value of 100 representing optimal efficacy. Conversely, a lower preference value for risk indicators indicates a higher associated risk, with a minimum value of 0 representing the worst risk (25). The optimal and worst values for each indicator are detailed in 
Table 2
. The SAUF formula are as follows,




U

b
e
n
e
f
i
t


=
(
U
−

U

min


/

U

max


−

U

min


)
×
100







U

r
i
s
k


=
(

U

max


−
U
/

U

max


−

U

min


)
×
100






U represents the actual value of the current indicator, U
minrepresents the minimum observed value of this indicator across all candidate options, U
max represents the maximum observed value of this indicator across all candidate options.






2.2.4 Benefit risk value calculation


Subsequently, we combine the weights and preference values of efficacy and risk indicators to calculate the respective efficacy values, risk values, and total efficacy-risk values using Hiview 3.2 for thetwo schemes(R2-P8). The calculation formula (26) is as follows, 
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, ‘Uij’ represents the preference score of decision alternative ‘i’ on criterion ‘j’, while ω denotes the weight of the criterion.






2.2.5 Sensitivity analysis


Given the subjective nature of assigning weights to indicators, it is essential to conduct a sensitivity analysis to verify the reasonableness of the assigned weights. Experience has demonstrated that a significant impact on evaluation results occurs when changes in relative weights exceed 20% (27). Our study applied Hiview 3.2 software to observe the impact of adjusting the relative weights of various indicators on the ranking of decision options (R2-P16).






2.2.6 Monte Carlo simulation


Since the results of benefit risk assessment were point estimates in the meta-analysis, the data were uncertain (24). This study used Oracle Crystal Ball 11.1.3 software (Oracle, USA) to run Monte Carlo simulation. We perform an uncertainty analysis on the established model to mitigate data fluctuations (28). We assumed that the effect values followed a triangular distribution. A total of 10,000 individual simulations were performed to derive the efficacy, risk, and overall benefit-risk differences between the single-treatment group and the combination group, along with their respective 95% confidence intervals. Additionally, we calculated the probabilities of these differences appearing in the model results. By replacing point estimates with probability distributions, we were able to support decision-making and optimize the outcomes accordingly (23)(R2-P7/P9). This approach, utilizing MCDA and Monte Carlo simulations, allowed for a more robust evaluation of the treatment options.








3 Results





3.1 Include studies


This study initially identified 130 articles through a comprehensive literature search. After applying the inclusion criteria and excluding irrelevant studies, a total of 6 RCTs were ultimately included in the analysis. The literature screening process is shown in 
Figure 2
. Among the six included studies, all reported using randomization with only one specifying the random sequence generation method. Crucially, none described allocation concealment procedures, resulting in a high risk of selection bias. The implementation of blinding (of participants, personnel, or outcome assessors) was not mentioned in any study, leading to an unclear risk of performance and detection bias. All studies were unable to obtain a research plan and determine whether to selectively report the results. Regarding other potential biases, baseline characteristics were generally balanced between groups except for one study where baseline comparability was unclear due to insufficient reporting. The evaluation of literature quality is shown in 
Figure 3
 (R2-P4/P6). Details of the included literature are presented in 
Table 3
.


[image: Flowchart depicting the selection process for a meta-analysis. It starts with 130 records identified through database searches. Nine duplicates are removed, leaving 121 records screened. 113 are excluded for various reasons. Eight full-text articles are assessed for eligibility, with two excluded. Six studies are included in both qualitative and quantitative synthesis.]
Figure 2 | 
Literature screen.




[image: Bar chart displaying risk of bias across six domains: Random sequence generation, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other bias. Most domains show low risk (green), allocation concealment shows high risk (red), and selective reporting indicates unclear risk (uncolored). Legend: green = low risk, uncolored = unclear, red = high risk]
Figure 3 | 
Risk of bias.





Table 3 | 
Basic information of included literature.





	Literature

	E\C

	Control

	Experimental

	Outcome






	ZhangWei (29)
	45/45
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	④



	Sun Ailin (30)
	29/28
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	①②③⑤



	Lv Pengqiang (31)
	30/30
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	①②③⑤



	Zhang Wei- wei (32)
	20/20
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	①



	Kong Xiangying (33)
	30/30
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	④



	Li Riliang (34)
	24/24
	chemotherapy
	combined chemotherapy with Fuzheng Yiliu Decoction
	①







①KPS sores ②CA211 ③ CEA ④ Cancer Fatigue Scale score ⑤ gastrointestinal adverse reactions (R2-P15).








3.2 Consolidation result


The efficacy of combined use of Fuzheng Yiliu and chemotherapy alone, The number of RCTs for benefit and risk indicators, the combined results of meta-analysis, and The P-value is shown in 
Table 4
. The results indicate that the treatment strategy of combining chemotherapy with Fuzheng Yiliu Decoction improves patient outcomes and significantly reduces the incidence of adverse reactions compared to conventional chemotherapy in the control group for NSCLC.



Table 4 | 
Merger results of Experimental and control of each indicator (R2-P8/P15).





	Primary indicator

	Secondary indicator

	Experimental

	Control




	RCT

	Combined results (95%CI,P<0.0001)

	RCT

	Combined results (95%CI,P<0.0001)






	Benefit
	KPS score
	4
	-9.38 (-10.91, -7.86)
	4
	-3.63 (-5.35, -1.92)



	CA211
	2
	4.98 (4.24, 5.72)
	2
	3.89 (3.19, 4.60)



	CEA
	2
	9.96 (8.68, 11.25)
	2
	7.58 (6.50, 8.67)



	Cancer Fatigue Scale score
	2
	14.58 [11.17, 17.98]
	2
	3.70 (0.29, 7.11)



	Risk
	gastrointestinal adverse reactions
	2
	0.44 [0.31,0.57]P=0.36
	2
	0.76 [0.62, 0.86]P<0.001














3.3 Comprehensive benefits


The efficacy values for combined chemotherapy with Fuzheng Yiliu Decoction and chemotherapy alone are72and 29, respectively, as illustrated in 
Table 5
. These results indicate that the combination therapy of Fuzheng Yiliu Decoction and chemotherapy demonstrates superior efficacy in the treatment of NSCLC. Additionally, a Monte Carlo simulation was employed to analyze the difference in efficacy values, revealing a difference of 43 (95% CI -11.28, 33.98) as presented in 
Figure 4
.



Table 5 | 
Weight and weight score of each indicator for alone and combined (R2-P15).





	Classification

	Weight%

	Indicator

	Weight%

	Benefit value/risk value

	Relative weight %




	Experimental

	Control






	Benefit
	75
	KPS score
	80
	82
	18
	20



	CA211
	60
	67
	33
	15



	CEA
	60
	75
	25
	15



	Cancer Fatigue Scale score
	100
	66
	36
	25



	Overall benefit value
	72
	29
	 



	Risk
	25
	gastrointestinal adverse reactions
	100
	56
	24
	25



	Overall risk value
	56
	24
	 










[image: Histogram titled “Benefit” displaying a distribution from 10,000 trials. The y-axis shows probability and frequency, ranging from zero to 220. The x-axis shows values from negative 20 to 40. Blue bars represent positive values with high frequencies peaking around 10, while red bars represent negative values. Certainty is indicated as ninety-five percent.]
Figure 4 | 
Differential benefits between experimental and control (R2-P14).








3.4 Comprehensive risk


The risk values for combined chemotherapy with Fuzheng Yiliu Decoction and chemotherapy alone are 56 and 24, respectively, as presented in 
Table 5
. A Monte Carlo simulation reveals a difference in risk values of 32 (95% CI -14.93, 16.74) between the two treatment modalities, as illustrated in 
Figure 5
.


[image: Histogram showing a risk analysis from 10,000 trials, displaying probability on the y-axis and frequency on the secondary y-axis. The data forms a bell-shaped curve with blue bars predominating in the central range and red bars at the tails, indicating lower certainty areas. The x-axis displays values from negative twenty to twenty-four. Certainty is marked at ninety-five percent, ranging from approximately negative sixteen to sixteen point seven four.]
Figure 5 | 
The deviation of risk between experimental and control (R2-P14).








3.2 Comprehensive benefits-risk


The total benefits-risk values for the combined use of Fuzheng Yiliu Decoction and chemotherapy, compared to chemotherapy alone, are 68 and 27, respectively, as illustrated in 
Table 5
 and 
Figure 6
. A Monte Carlo simulation reveals that the difference in total efficacy-risk values between the two treatment modalities is 41 (95% CI -16.59, 38.73), as depicted in 
Figure 7
. Furthermore, the probability that the total benefit-risk value of the combination of Fuzheng Yiliu Decoction and chemotherapy for treating NSCLC exceeds that of chemotherapy alone is 81.83%, as shown in 
Figure 8
.


[image: Bar chart showing the benefit-risk criteria contribution for two options. KPS scores, CA211, CEA, Cancer Fatigue Scale, and adverse reactions are compared. Option 1 has a cumulative weight of 68, with individual contributions visually differentiated by color.]
Figure 6 | 
Total benefit-risk value of two regimens.




[image: Histogram displaying the benefit-risk of population risk with a fitted beta distribution curve. The x-axis represents population risk values ranging from negative twenty to fifty, while the y-axis shows probability and frequency. The blue bars indicate forecast values, peaking around zero, with a certainty of ninety-five percent at thirty-eight point seven three.]
Figure 7 | 
The deviation of benefit-risk between experimental and control (R2-P14).




[image: Histogram showing benefit-risk analysis with population risk on the x-axis and probability on the left y-axis. Red bars represent negative risks, while blue bars indicate positive values. A green line fits the data. The certainty is given as eighty-one point eight three percent.]
Figure 8 | 
The probability of experimental being better than control (R2-P14).








3.3 Sensitivity analysis


Within a 20% change in the weightings, the ranking of the overall risk-benefit assessment does not change, with the combined treatment group remaining ranked higher than the monotherapy group.(R2-P16)This finding indicates that the study outcomes are robust across varying weighting schemes, demonstrating the high stability of the benefit-risk evaluation model, as shown in 
Figure 9
.


[image: Graph showing two options with benefit-risk versus benefit on the axes, ranging from zero to ninety on the y-axis and zero to one hundred on the x-axis. A red horizontal line represents Option 1, and a decreasing green line illustrates Option 2. Green shading fills the area under the green line, indicating a higher benefit in Option 2 compared to Option 1.]
Figure 9 | 
Sensitivity analysis of benefit-risk.









4 Discussion





4.1 MCDA


MCDA is a quantitative, structured decision-support framework that enables systematic value assessment through multi-dimensional evaluation criteria (35). By constructing decision matrices (incorporating alternative sets and attribute sets), assigning attribute weights, and evaluating alternative merits via standardized processes, this methodology ultimately identifies optimal decision alternatives (36). Since its conceptual development, MCDA has been widely adopted across diverse sectors including energy, environment, military, management, construction, and public governance (37). In healthcare decision-making, MCDA has emerged as a critical tool for medical policy formulation and benefit-risk assessment. While qualitative methods remain predominant in regulatory practice due to their operational simplicity, particularly under data-scarce conditions, their inherent subjectivity and lack of transparency often compromise result reproducibility and reliability (38). Global regulatory trends are increasingly shifting toward structured quantitative approaches to enhance decision transparency and patient engagement (39). MCDA demonstrates unique advantages in pharmaceutical benefit-risk evaluation through its transparency and adaptability, leading to formal adoption by multiple regulatory authorities worldwide (40).


Traditional quantitative benefit-risk methods in pharmacology, often termed “epidemiological evaluation,” include well-established metrics like Number Needed to Treat (NNT) and Number Needed to Harm (NNH). Though theoretically robust and widely accepted, these approaches primarily focus on clinical efficacy and adverse events, representing a narrow interpretation of benefit-risk assessment (38). China’s Center for Drug Evaluation (CDE) in the 2023 “Technical Guidelines for Benefit-Risk Assessment of New Drugs,” both explicitly recommend MCDA as a preferred quantitative tool for comprehensive benefit-risk evaluation.(R2-P12/19).


Notable progress has been made in integrating MCDA with traditional medicine systems. Recent studies have established methodological frameworks for MCDA application in Chinese medicine formulation decisions, including quantitative benefit-risk assessment of sinomenine preparations for rheumatoid arthritis treatment and comparative analysis of clinical outcomes among three commonly used Chinese medicine injections for hepatocellular carcinoma (23, 24). These innovations not only lay groundwork for standardized MCDA implementation in traditional medicine but also provide novel methodological support for enhancing scientific rigor and transparency in clinical decision-making within this field.(R2-P18).






4.2 Efficacy


Non-small cell lung cancer (NSCLC) is characterized by insidious onset and rapid progression, most of patients being diagnosed at an advanced stage. Its high recurrence rate and poor prognosis pose significant treatment challenges (41). Traditional Chinese Medicine (TCM) believes that the root cause of lung cancer lies in “deficiency of vital energy and internal accumulation of pathogenic factors. “In advanced lung cancer, patients not only face a decline in efficacy but also commonly experience progressive physical weakness, weight loss, and other signs of body function decline (30). TCM suggests that supporting the vital energy and strengthening the foundation should be incorporated into the treatment, based on the patient’s symptoms. Cancer-related fatigue occurs in 70%-100% of cancer patients, not only during antitumor treatment but also persisting for months or even years after the treatment ends, significantly affecting the quality of life (42). TCM clinical practice suggests that cancer-related fatigue in advanced NSCLC patients after chemotherapy is often related to spleen and stomach weakness and Qi and blood deficiency. By regulating the spleen and stomach functions and replenishing Qi and blood, fatigue symptoms can be effectively alleviated, and the body’s functional state can be restored, forming a beneficial therapeutic cycle of “supporting the vital energy to expel pathogenic factors” (43) (R2-P11). In this study, the combination therapy group demonstrated higher benefit scores compared to chemotherapy alone in both the KPS score and Cancer Fatigue Scale score. This comprehensive efficacy evaluation result indicates that the combination of Fuzheng Yiliu Decoction and chemotherapy significantly improves the Karnofsky Performance Status (KPS) score, alleviates cancer-related fatigue symptoms, enhances chemotherapy tolerance and completion rates, and ultimately achieves the goal of increasing efficacy while reducing toxicity.


Furthermore, it is currently believed that the combined use of tumor markers such as CEA, NSE, Cyfra 21-1, ProGRP, and SCC can improve the sensitivity and specificity of lung cancer diagnosis. Among them, the diagnosis of NSCLC mainly relies on elevated levels of CEA and Cyfra 21-1 (31) (R2-P11). The combination of Fuzheng Liu Fang and chemotherapy significantly reduces serum tumor markers such as CEA and CA211, and randomized controlled trials have consistently confirmed these findings.


The Monte Carlo simulation results reaffirmed our findings. The results show that the combination of Fuzheng Yiliao Decoction and chemotherapy is superior to chemotherapy alone, with more significant treatment effects. Notably, there are more significant improvements in therapeutic efficacy evaluation, cancer fatigue scale scores, and KPS scores, suggesting that the combination of Fuzheng Yiliao Decoction and chemotherapy can significantly improve the quality of life and prognosis of elderly patients with advanced NSCLC.






4.3 Risk


Chemotherapy, as the core treatment for advanced non-small cell lung cancer (NSCLC), primarily involves platinum-based doublet regimens (such as gemcitabine, vinorelbine, docetaxel, or paclitaxel combined with platinum drugs), which inhibit tumor cell proliferation through cytotoxic effects (44). However, while chemotherapy kills tumor cells, it also induces a pathological state of “further depletion of Zheng Qi”. After chemotherapy, the pathological state of “further depletion of Zheng qi” becomes further aggravated, usually accompanied by a series of toxic side effects, including nausea, vomiting, and appetite loss, which significantly affect the patient’s quality of life (32).


Given the risk of chemotherapy, clinical decision-making needs to strengthen the risk assessment system (R2-P11). This study evaluates the risks associated with two treatment strategies by utilizing gastrointestinal adverse reactions as risk indicator. The included randomized controlled trials (RCTs) indicates that compared to the combined approach of Fuzheng Yiliu Decoction with chemotherapy, chemotherapy alone has a greater propensity to induce significant gastrointestinal adverse reactions (such as nausea, vomiting, and anorexia). The comprehensive risk assessment results approve that chemotherapy alone demonstrated a lower score. In contrast, higher-scoring combined treatment approaches (such as Fuzheng Yiliu Decoction combined with chemotherapy) may better alleviate chemotherapy-induced side effects, enhance patient tolerability, and improve the overall safety profile.






4.4 Benefit risk


In clinical decision-making, it is crucial to comprehensively assess the benefits and risks of various treatment options (R2-P11). This study integrates meta-analysis and multi-criteria decision analysis to quantify the benefits and risks of the combined use of Fuzheng Yiliao Decoction and chemotherapy in the treatment of non-small cell lung cancer (NSCLC). During the model construction, weights were determined through two rounds of Delphi expert consultation, followed by refinement using the swing weighting method, and cross-validated using both expert experience and meta-analysis results. When statistical heterogeneity was high, the weight of certain indicators was appropriately reduced to avoid over-reliance on a single type of evidence. The final weight distribution was 75% for benefit indicators and 25% for risk indicators. The decision tree model was constructed using Hivew3.2 software, and the risk-benefit preference values were calculated. Monte Carlo simulations were used to output the probability differences between the two treatment decisions, thereby supporting and optimizing the decision-making process.


The final results of the model indicated that the benefit-risk ratio of combining Fuzheng Yiliao Decoction with chemotherapy was superior to chemotherapy alone in treating NSCLC. This finding suggests that the combination of Fuzheng Yiliao Decoction with chemotherapy can enhance the therapeutic effect of Western medicine, reduce the side effects of chemotherapy, prevent tumor recurrence and metastasis, and strengthen the patient’s ability to combat the disease. This integrated treatment not only improves the patient’s overall quality of life but also extends their lifespan. Furthermore, sensitivity analysis supports the appropriateness of the weight distribution of these indicators, thereby enhancing the accuracy and credibility of the research findings.






4.5 Bias


Despite the comprehensive literature review and the establishment of stringent inclusion and exclusion criteria, several limitations persist in this study. On one hand, the quality of the included studies is relatively low; most did not provide sufficient details regarding randomization methods, blinding procedures, or allocation concealment. Furthermore, the sample sizes were small, indicating a need for larger RCTs in the future to enhance the quality of the evidence(R2-P17). On other hand, In Multi-Criteria Decision Analysis (MCDA), weight assignment is a crucial step in evaluating and comparing different options. Common weighting methods include the Analytic Hierarchy Process (AHP), Delphi method, Swing Weighting method, and Discrete Choice Experiments (DCE), among others. Each of these methods has its own advantages and applicable scenarios, but they share the common characteristic of relying on the subjective judgment or preferences of stakeholders to determine the weights and priorities, which introduces certain inherent limitations (45)(R2-P12/19).







5 Conclusion


In conclusion, the integration of Fuzheng Yiliu Decoction with chemotherapy presents a more effective treatment regimen for non-small cell lung cancer (NSCLC) than chemotherapy alone. This combined approach not only enhances the quality of life for NSCLC patients but also effectively alleviates the toxic side effects typically associated with conventional treatments. Furthermore, this study utilizes real-world clinical data, and the multi-criteria decision analysis (MCDA) model provides a robust framework for benefit-risk evaluation. The conclusions were reached after several iterations of simulation, indicating the reliability of the findings. These results may offer valuable insights for clinical practice.









Data availability statement


The original contributions presented in the study are included in the article/
Supplementary Material
. Further inquiries can be directed to the corresponding author.







Author contributions


DM: Funding acquisition, Project administration, Writing – review & editing. YY: Conceptualization, Writing – original draft. SH: Formal Analysis, Investigation, Visualization, Writing – original draft. KG: Conceptualization, Visualization, Writing – review & editing. JBW: Writing – review & editing. DY: Data curation, Formal Analysis, Methodology, Writing – original draft. YZ: Data curation, Software, Writing – review & editing. JJW: Project administration, Supervision, Writing – review & editing.







Funding


The author(s) declare  financial support was received for the  research and/or publication of this article. The authors gratefully acknowledge the support of the Open Fund of the Collaborative Innovation Center for Prevention and Control by Chinese Medicine on Diseases Related Northwestern Environment and Nutrition (ZYXT-24-09), the 2023 Gansu Provincial Natural Science Foundation Youth Science and Technology Fund (23JRRA1726), and the 2025 Gansu Province ‘Innovation Star’ project for graduate students (2025CXZX-952). This work was also supported by the National Natural Science Foundation of China (NO. 82160900).






Acknowledgments


The authors extend their heartfelt gratitude to all participants for their valuable cooperation and to their support.







Conflict of interest


The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.







Generative AI statement


The author(s) declare that no Generative AI was used in the creation of this manuscript.


Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.







Supplementary material


The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2025.1627904/full#supplementary-material







References

	

 Li C, Lei S, Ding L, Xu Y, Wu X, Wang H, et al. Global burden and trends of lung cancer incidence and mortality. Chin Med J. (2023) 136(13):1583–90. doi: 10.4236/cm.2023.141002




	

 Huang J, Deng Y, Tin MS, Lok V, Ngai CH, Zhang L, et al. Distribution, risk factors, and temporal trends for lung cancer incidence and mortality: A global analysis. Chest. (2022) 161:1101–11. doi: 10.1016/j.chest.2021.12.655, PMID: 35026300



	

 Siegel RL, Miller KD, Wagle NS, Jemal AJ. Cancer statistics, 2023. CA Cancer J Clin. (2023) 73:17–48. doi: 10.3322/caac.21763, PMID: 36633525



	

 Niemira M, Collin F, Szalkowska A, Bielska A, Chwialkowska K, Reszec J, et al. Molecular signature of subtypes of non-small-cell lung cancer by large-scale transcriptional profiling: identification of key modules and genes by weighted gene co-expression network analysis (WGCNA). Cancers. (2020) 12:37. doi: 10.3390/cancers12010037, PMID: 31877723



	

 Sun A. Clinical observation of Fuzheng Yiliu Decoction on chemotherapy of non-small cell lung cancer with Qi deficiency and blood stasis [master]. Heilongjiang University of Chinese Medicine (2019).



	

 Zhang L, Belani CP, Zhang P-H, Wang X, Yang L, Orlando M, et al. Dynamic change of fatigue of pemetrexed maintenance treatment in the JMEN trial. Lung Cancer (2018) 115:121–6. doi: 10.1016/j.lungcan.2017.11.026, PMID: 29290253



	

 Hempen C-H, Hummelsberger JJB-G-G. Traditional Chinese medicine (TCM)—what is myth and what is the state of evidence today? Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz (2020) 63:570–6. doi: 10.1007/s00103-020-03132-9, PMID: 32266491



	

 Deng Q, Yao F, Dong F, Li W, Wang J. Based on network pharmacology and molecular docking technology, the mechanism of action of Jie Fu Zheng Decoction in the treatment of lung cancer was discussed. New Chin Med. (2025) 57:123–30. doi: 10.13457/j.cnki.jncm.2025.13.024




	

 Zhang Z. Research progress in the prevention and treatment of lung nodules into lung cancer in traditional Chinese medicine. Guangming Tradit Chin Med. (2025) 40:1440–3.



	

 Wu J, Xie S, Li H, Zhang Y, Yue J, Yan C, et al. Antitumor effect of IL-12 gene-modified bone marrow mesenchymal stem cells combined with Fuzheng Yiliu decoction in an in vivo glioma nude mouse model.  Journal of Translational Medicine (2021) 19:1–14. doi: 10.1186/s12967-021-02809-2, PMID: 33827606



	

 Pan B, Cheng T, Nan K-J, Qiu G-Q, Sun X-C. Effect of Fuzheng Yiliu decoction combined with chemotherapy on patients with intermediate and late stage gastrointestinal cancer. World J Gastroenterol: WJG. (2005) 11:439. doi: 10.3748/wjg.v11.i3.439, PMID: 15637764



	

 dedong C, Huilin X, Anbing H, Ximing X, Wei G. The effect of ShenQi FuZheng injection in combination with chemotherapy versus chemotherapy alone on the improvement of efficacy and immune function in patients with advanced non-small cell lung cancer: A meta-analysis. PloS One. (2016) 11:e0152270. doi: 10.1371/journal.pone.0152270, PMID: 27015629



	

 Fan Y, Ma Z, Zhao L, Wang W, Gao M, Jia X, et al. Anti-tumor activities and mechanisms of Traditional Chinese medicines formulas: A review. Biomedicine & Pharmacotherapy (2020) 132:110820. doi: 10.1016/j.biopha.2020.110820, PMID: 33035836



	

 Zhang H, Dai Q, Zeng M, Liu Y, Du J, Pang W, et al. Investigating the metabolic level of endogenous and exogenous substances on the intervention of traditional Chinese medicine Fuzheng Yiliu decoction in a rat Orthotopic liver Cancer model. Clin J Tradit Chin Med. (2023) 14:2785–801. doi: 10.2147/CMARS377621, PMID: 36160035



	

 Lixia K, Junwei K, Tianchang Z, Mei W, Xufeng W. Clinical study of subcutaneous implantable chemotherapy pump-guided medication combined with Fuzheng Yiliu decoction in the treatment of colorectal cancer. (2019) 28:606–9.



	

 Long Z, Zhanjun M, Jianjun W, Chuanling W, Shun-ning Z, Wang S. Effect of serum containing Fuzheng Yiliu Decoction on BMSCs’proliferation, cell cycle and apoptosis under glioma microenvironment. J Lanzhou University. (2016) 42:7–13.



	

 Pengqiang L. Clinical Study on Advanced Non-small Cell Lung Cancer Treated by pei shi fu zheng yi liu tang Combined with Chemotherapy. (2017).



	

 Y Zhao, R Gao, F Lu, B Li, Y Zhao, X Tang eds. Thinking on the construction of post-marketing benefit risk assessment system of traditional Chinese medicine. In: 2013 Academic Annual Conference of Beijing Society of Traditional Chinese Medicine. Beijing, China.



	

 Ping W. Research progress of Delphi method and its application in medicine. J Dis Control Prev. (2003) 2003:243–6.



	

 You ZD. The optimized multi-criterion decision analysis model is used in the study of drug benefit risk assessment [Master]. Shanxi Medical University, (2013).



	

 Rongrong Z, Yu F, Ruixia Z, Bingzhao D, Qian B, Jingwen W, et al. Benefit-risk assessment of five first-line systemic treatments for unresectable hepatocellular carcinoma. Drug Eval Res. (2025) 48:1613–9. doi: 10.1016/j.socscimed.2017.06.024, PMID: 28772164



	

 Jingyuan W, Chunxiao L, Yuhong H. Benefit and risk evaluation of Qi Shen Yi Qi Drop Pill combined with sacubitril valsartan in the treatment of chronic heart failure based on MCDA model. Chin herbal Med. (2024) 55:1878–83.



	

 Zhang RR, Shao MY, Fu Y, Zhao RX, Wang JW, Fang YX. Benefit-risk assessment of Chinese medicine injections for primary liver cancer based on multi-criteria decision analysis. Chin J Integr Med. (2024) 30:559–64. doi: 10.1007/s11655-023-3704-2, PMID: 37697203



	

 Xiang G, Gao M, Qin H, Shen X, Huang H, Hou X, et al. Benefit-risk assessment of traditional Chinese medicine preparations of sinomenine using multicriteria decision analysis (MCDA) for patients with rheumatoid arthritis. BMC Complement Med Ther. (2023) 23:37. doi: 10.1186/s12906-023-03864-6, PMID: 36747185



	

 Schug S, Pogatzki-Zahn E, Phillips LD, Essex MN, Xia F, Reader AJ, et al. Multi-criteria decision analysis to develop an efficacy-safety profile of parenteral analgesics used in the treatment of postoperative pain. J Pain Res. (2020) 13:1969–77. doi: 10.2147/JPR.S255921, PMID: 32801852



	

 Chuqiao Y, Junzhu D, Qianqian H, tao W, Wei L, Miao J, et al. Risk evaluation of the benefits of entecavir combined with three traditional Chinese medicines in the treatment of chronic hepatitis B fibrosis. Chin herbal Med. (2022) 53:2449–59.



	

 Mussen F, Salek S, Walker S. A quantitative approach to benefit-risk assessment of medicines–part 1: the development of a new model using multi-criteria decision analysis; part 2: the practical application of a new model. Pharmacoepidemiol Drug Saf. (2007) 16 Suppl 1:S42–6. doi: 10.1002/pds.1436, PMID: 17546572



	

 Li JL L, Ma X, Zhang X, Zhang Y, Ma P. Introduction and demonstration application of the Cochrane Bias Risk Assessment Tool (RoB 2.0). Chin J Modern Nursing. (2023) 29:2951 – 6.



	

 Wei Z. Analysis of traditional Chinese medicine treatment of chemotherapy-related fatigue in patients with advanced non-small cell lung cancer. China Health Care Nutr. (2017) 27:144–5. doi: 10.3969/j.issn.1004-7484.2017.10.211




	

 Sun A. Clinical observation of Fuzheng Tumor Suppression Decoction in the treatment of chemotherapy patients with qi deficiency and blood stasis non-small cell  lung cancer [Master]. Heilongjiang University Of Chinese Medicine (2019). doi: 10.27127/d.cnki.ghlzu.2019.000230




	

 Lü P. Clinical observation of Pei’s Fuzheng Tumor Suppression Decoction combined with chemotherapy in the treatment of advanced non-small cell lung cancer in the elderly [Master]. Gansu University Of Chinese Medicine (2017).



	

 Zhang W, Chen Y, Zhang Q. Effect of Fuzheng tumor inhibitor on chemotherapy and TSGF on advanced non-small cell lung cancer. Shanghai J Tradit Chin Med. (2007) 2007:18–9. doi: 10.16305/j.1007-1334.2007.06.009




	

 Kong X, Huang J, Wang L, Zhao M, Long Q, Huang G. Clinical observation of chemotherapy-related fatigue in patients with advanced non-small cell lung cancer with Fuzheng Tumor Suppression Decoction. Northern Pharmacy. (2016) 13:85–6.



	

 Riliang L. Clinical observation of Fuzheng Tumor Suppression Decoction in the treatment of chemotherapy patients with qi deficiency and blood stasis non-small cell lung cancer. Oriental Medicated Diet. (2020) 2025.



	

 Hsu JC, Lin JY, Lin PC, Lee YC. Comprehensive value assessment of drugs using a multi-criteria decision analysis: An example of targeted therapies for metastatic colorectal cancer treatment. PloS One. (2019) 14:e0225938. doi: 10.1371/journal.pone.0225938, PMID: 31830075



	

 Huang Y, Wan Z, Cheng C. Research on selection of maintenance decision method for ship label vessel based on multi-attribute decision-making. Comput Digital Eng. (2022) 50:1064–8.



	

 Dai Z, Xu S, Wu X, Hu R, Li H, He H, et al. Knowledge mapping of multicriteria decision analysis in healthcare: A bibliometric analysis. Front Public Health. (2022) 10:895552. doi: 10.3389/fpubh.2022.895552, PMID: 35757629



	

 Xiong W, Dong D. Drug benefit risk assessment method based on multi-criterion decision analysis model. China Pharmacovigilance. (2017) 14:752–4.



	

 Leong J, McAuslane N, Walker S, Salek S. Is there a need for a universal benefit-risk assessment framework for medicines? Regulatory and industry perspectives. Pharmacoepidemiol Drug Saf. (2013) 22:1004–12. doi: 10.1002/pds.3464, PMID: 23740622



	

 Zeng W, Liu M. Application of multi-criteria decision analysis in the construction of benefit-risk model of anti-tumor drugs. Straits Pharmacy. (2023) 35:82–5. doi: 10.1002/pds.3464, PMID: 23740622



	

 Ettinger DS, Wood DE, Aisner DL, Akerley W, Bauman JR, Bharat A, et al. NCCN guidelines® Insights: non-small cell lung cancer, version 2.2023. J Natl Compr Canc Netw. (2023) 21:340–50. doi: 10.6004/jnccn.2023.0020, PMID: 37015337



	

 Wang Q, Li J. Factors and pathogenesis of cancer-induced fatigue. Cancer Progression. (2011) 9:85–8.



	

 Su W, Yang X, Liang L, Xie F, Huang L. Research progress on the pharmacological effects of terpene chemical components. J Youjiang Med Coll Nationalities. (2025) 47:678–83.



	

 H Mo, X Hao, Y Liu, L Wang, X Hu, J Xu, et al. Prognostic evaluation model of second-line platinum duplex chemotherapy for advanced non-small cell lung cancer. In: The 9th Chinese Medical Oncology Congress, the 4th Chinese Medical Oncologist Congress, and the 2015 Academic Annual Meeting of the Cancer Clinical Chemotherapy Professional Committee of the Chinese Anti-Cancer Association. Beijing, China.



	

 Nie Z, Tian X, Wang Y, Li W, Han S. Comparison of MCDA weighting methods in clinical comprehensive evaluation of drugs. World Clin Drugs. (2023) 44:437–44.











Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.




Copyright © 2025 Ma, Yang, He, Gao, Wang, Yan, Zhang and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OEBPS/Images/fonc-15-1627904-g007.jpg
10,000 Trials Frequency View 9,968 Displayed

- Benifit-Risk

220

0.02 - 200

180
160

140
T
(0]

1209
=
o
-100 3

2
- 80

0.01

)
- 40
- 20

0.00

10.00 20.00 30.00
population risk

— Fit: Beta B Forecast values

D -16.50 Certainty: |95.00 | % 43873






OEBPS/Images/cover.jpg
& frontiers | Frontiers in Oncology

Benefit-risk evaluation of Fuzheng Yiliu
Decoction combined with chemotherapy
for treating non-small cell lung cancer
using multicriteria decision analysis





OEBPS/Images/fonc-15-1627904-g009.jpg
9 adverse reactions Sensitivity Up

= 1 - Option
= 2 - Option1

Benefit-risk Benefit

ra ]
(=] (=]

=
=)

=]

10 20 30 40 50 60 70 80 90 100

| g |






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-15-1627904-g005.jpg
10,000 Trials Frequency View 9,996 Displayed

0.02

-4.00 0.00 4.00 8.00 12.00 16.00 20.00 2400

Certainty: 95.00 | % 41674






OEBPS/Images/fonc-15-1627904-g003.jpg
Fandom sequence generation (selection hias)

Allocation concealment (selection hias)

Blinding of participants and personnel {(performance hias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

COther bias

0% 29% a0% 9%  100%

.an risk of bias .Unclearrisl{ of bias .High risk of bias






OEBPS/Images/fonc-15-1627904-g006.jpg
‘.}i Benefit-risk Benefit Node Data @

Beneﬁt-risk Benefit Criteria Contribution j

Benefit-risk Benefit Weight Option1  Cumulative

Option Weight
KPS scores i 200
CA211 | 15.0
CEA 15.0
Cancer Fatigue Scale 250
adverse reactions i 250
TOTAL | ] 27 68 | 100.0






OEBPS/Images/fonc-15-1627904-g001.jpg
KPS scores
Sy CA211

f—Benef t
Benefit-risk Benefit ~  CEA

X Cancer Fatigue Scale
Risk adverse reactions






OEBPS/Images/fonc-15-1627904-g008.jpg
0.02

Probability

0.00

Benifit-Risk

-220
- 200

- 180
- 160
-140 4

2.

1202

001 -

10.00 20.00
population risk

— Fit: Beta B Forecast values

-100 2

fo

- 80

q 0

Certainty: 81.83 % 4=






OEBPS/Images/fonc-15-1627904-g002.jpg
130 of records ider
through database
searching: CNKI
51 Wangfangd4 PL
23 Web of Science
OVIP 11.

9 of records after duplicates
removed

121 of records
screened

8 of full-text
articles assessed
for eligibility

6 of studies
included in
qualitative
synthesis

6 of studies
included in
quantitative
synthesis
(meta-analysis)

113 of records
excluded:Not
RCT, studies
combining other
cancers, studies
with interventions
or control
measures not
meeting criteria.

2 of full-text
articles excluded,
with reasons






OEBPS/Images/fonc-15-1627904-g004.jpg
10,000 Trials

Frequency View

9,966 Displayed

Benefit

0.02

220

200

1000

- 180

160

140

IN]
o
usnbaiq

100 O

A

- 80

- 60

- 40

Certainty: 95.00

] %






