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The aim and usefulness of the laboratory 
1. To understand and to apply the methodology designed for evaluating and quantifying therapeutic efficacy.
1.  To understand and to apply data analysis methods, results’ reporting and interpretation for a study which aims at evaluating and quantifying therapeutic efficacy.
The proposed scenario:
A randomized double-blind clinical trial was conducted, using as control the standard chemotherapy on parallel groups. The aim was to analyze the therapeutic efficacy of chemotherapy with cyclophosphamide against standard chemotherapy regarding the duration/the survival probability recorded between the bronchopulmonary cancer diagnosis and the death caused by this condition. A secondary objective was to compare the survival time between the two histological categories of the tumor (small cell/squamous cell carcinoma).
This study was conducted on a consecutive series of patients consisting of 137 war veterans hospitalized in 3 metropolitan USA hospitals. Adult male war veterans diagnosed with inoperable bronchopulmonary cancer were included in the study. All the patients who had previously received chemotherapy were excluded.
To each eligible patient one of the treatments was administered (cyclophosphamide chemotherapy vs. standard chemotherapy), without being known which treatment each patient received. A simple randomization method was used. The results were analyzed based on an intention-to-treat method and it was tested the hypothesis that cyclophosphamide is superior to standard chemotherapy.
The experimental data of this study can be found on the BD_Sen.xls. (Note: for instructional reasoning, we selected 83 subjects having two histological carcinoma types: small cell and squamous cell carcinoma). The data were taken from the study: Veteran's Administration lung cancer trial, Kalbfleisch, J.D. and Prentice R.L. (1980) The Statistical Analysis of Failure Time Data. Wiley.
 Research protocol
1. Write the aim and the objectives of this study:
Aim:
Objectives:
2. Write the research domain of this study:
Research domain:

3. Write the type of this study according to:
· 3.1. the study objectives:
· 3.2. the results:
· 3.3. the clinical trial design:
· 3.4. the methods used to ensure the validity of the study:
4. What was the target population of this study?
Target population:

5. What was the accessible population of this study?
Accessible population:

6. Describe the study sample:
Study sample:
Inclusion criteria:
Demographic characteristics:

Clinical features:
Exclusion criteria (Applied to subjects meeting the inclusion criteria. Some categories may be missing):
Biasing factors (coexisting diseases/concomitant treatments):
Side effects:
Factors that make it difficult/impossible to obtain data:
Ethical aspects:


7. Write the data collection method:
8.1. The method of data collection based on the population included in the study:
8.2. The method of data collection based on the duration of data collection:
8.3. The method of data collection based on the grouping method:
8. Write the names of the variables in the BD_Sro.xls file in the correct boxes below:
	A. Qualitative variables

	nominal
· 
	ordinal 
· 
	dichotomous
· 

	B. Quantitative variables

	continuous
· 
	discrete
· 

	C. Survival variables

	



9. Write the method you will use in describing the data (variables) in the sample:
	Qualitative variables (described by frequency table or pie chart, column/bar, etc.)

	· 

	Quantitative variables

	· 

	Survival variables (described by: median survival time; the survival probability at a given moment in time (for example 5 years); Kaplan-Meier survival curve/graph)

	· 



10. Write the inferential statistical method you will use in testing the association between the type of treatment and survival:
	Survival variables (independent groups: log-rank test)

	· 



11. Write the inferential statistics method you will use to quantify the significance of the association between type of treatment and survival:
	Survival variables (hazard ratio obtained by Cox regression)

	· 



	Obtained results. Description of the data
Install jsurvival - Survival Module of ClinicoPath for Jamovi 0.0.2.
The censorship status was coded 1 – complete (uncensored), and 0-incomplete (censored)

· Create the comparative survival curves according to the tumor type:
(Jamovi – Survival – Survival Analysis: Outcome – Censorship Type –> EventLabel=1; Plots – Select Survival Plot)





















· Describe the survival curve (which group seems to have better survival?):

· Specify the median survival time for subjects with small cell carcinoma:


· Describe the median survival time: 

· Specify the median survival time for subjects with squamous cell carcinoma:

· Describe the median survival time: 

· Specify the probability of survival at 1 year for subjects with small cell cancer:

· Describe the 1-year survival probability for subjects with small cell cancer:

· Specify the probability of survival at 1 year for subjects with squamous cell carcinoma:

· Describe the 1-year survival probability for subjects with squamous cell carcinoma:

· Create the comparative survival curves according to treatment:



















· Describe the survival curve (which of the groups seems to have a better survival?):




	Results. Data analysis and presentation
1. Testing the existence of a relationship between tumor type/treatment and survival time
· The p-value of the test evaluating the existence of a relationship between survival time and tumor type (use the following example: p-value, name of the statistical test- use maximum 3 decimals, OR if  p smaller than 0.001 then write p<0.001): 

· The p-value of the test checking the existence of a relationship between the treatment and the survival time):  

2. Quantifying the importance of the relationship between tumor type/treatment and survival time
Write the values for HR computed for the tumor type and add the 95% confidence interval 
· HR=

· Write the value representing the difference between the two types of tumor regarding the probability to survive at 1 year:





	Interpretation of results:
A. Statistical interpretation
· Interpretation for the log-rank test applied for
· The type of tumor:
· The treatment:

· Medical statistical indicator
· The difference between the two tumor types regarding the probability to survive at 1 year:
· HR computed for tumor type (squamous versus small cells):

· The 95% confidence interval for the medical indicator
· HR for the tumor type:
· Question: Does the 95% confidence interval refer to the results based on the study’s data (only on the sample) or is it related to what is happening in the target population?
· 
B. Clinical interpretation
The clinical interpretation may be used only if the statistical results are significant, otherwise we could conclude that the study’s results are due to chance!

Evaluate the size of the indicator in the clinical context
· The difference between the two tumor types regarding the probability to survive at 1 year:  very important / moderate / less important 
· HR: very important / moderate / less important

Evaluate the precision of the result (check how large is the confidence interval)
· HR: Relatively precise / imprecise (wide interval – imprecise results, narrow interval – precise results)
Evaluate the confidence interval limits in the clinical context: 
· HR:    
· Rather clinically important (both limits have clinically important values)
· Clinically less important (both limits have clinically unimportant values)
· Unclear clinical importance (one limit has a clinical important value, the other does not)

State if it is enough to use an observational study to draw a firm conclusion that there is a causal relationship between the risk factor and the evaluated effect/result (for example an illness). (observational studies alone cannot draw firm causal conclusions – we need several different studies (based on Hill’s list of causality arguments) to test for causality. Observational studies may prove and quantify links/ associations. Rigorous experimental studies could offer important arguments for causality.):
·  Yes/No





[bookmark: _Toc504989027]Take-home messages:
Survival data represents the time elapsed between the start of a patient’s investigation and the occurrence of an established event, or the patient’s age when the event occurs. 
Survival data need a different statistical analysis than that of quantitative data, due to: the fact that there might be some incomplete date – censured (subjects to whom the expected event – healing, death - did not occur until the end of the study), the survival data distribution is not normal.
Survival data description is done by using Kaplan-Meier survival curves, survival time median, survival probability at a given moment in time. Survival data comparison is done by using Kaplan-Meier survival curves, survival time medians, survival probabilities at a given moment in time and the log-rank test. For prediction the Cox regression may be used, showing how much and for which group the hazard changes (immediate risk for death to occur – which is inversely proportional to survival).
