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ABSTRACT
Real-World Evidence (RWE) is increasingly recognized as a vital element in the evaluation of treatment 
effectiveness and safety, complementing findings from traditional clinical trials. This paper explores the role 
of SAS (Statistical Analysis System) in generating RWE for clinical trials, emphasizing its strengths in data 
extraction, integration, and automated reporting. We discuss how SAS facilitates the combination of clinical 
trial data with real-world data (RWD) sources, producing comprehensive insights into patient outcomes. 
Through a detailed case study on post-marketing surveillance, we demonstrate the practical application of 
SAS in generating RWE. Additionally, we address critical considerations regarding data privacy, compliance, 
and the integration of AI techniques for enhanced data cleaning. By showcasing the utility of SAS in RWE 
generation, this paper aims to reinforce its significance as an indispensable tool in modern clinical research 
and precision medicine.

Introduction to Real-World Evidence (RWE) and its Role in Clinical 
Trials

Real-World Evidence (RWE) is derived from real-world data 
(RWD), encompassing a variety of information on patient health 
status and healthcare delivery processes. RWD sources include 
electronic health records (EHRs), insurance claims, patient 
registries, and mobile health applications. RWE plays a crucial 
role in informing healthcare decisions by providing insights into 
treatment effectiveness, safety, and patient preferences in a 
diverse population that often extends beyond the confines of 
randomized controlled trials (RCTs). This diversity is particularly 
important, as RCTs often have stringent inclusion criteria that 
can limit the applicability of their findings to broader patient 
demographics.

Integrating RWE into clinical trials enables researchers to better 
understand the effectiveness and safety of treatments in real-
world settings, thereby supporting regulatory submissions and 
post-marketing evaluations. As healthcare systems increasingly 
prioritize value-based care, RWE serves as a powerful tool for 
demonstrating the real-world impact of interventions, enhancing 
patient outcomes, and informing healthcare policy.

Background

SAS (Statistical Analysis System) is widely recognized for its robust 
analytical capabilities, enabling the extraction, manipulation, and 
analysis of large and complex datasets. In the context of RWE, 
SAS provides researchers with essential tools to combine clinical 
trial data with RWD, facilitating comprehensive analyses that yield 
valuable insights into treatment outcomes. The ability to automate 
the generation of RWE reports with SAS not only streamlines 

the reporting process but also enhances the reproducibility and 
reliability of results.

This paper will explore specific applications of SAS in RWE 
generation for clinical trials, including:

Using SAS for Data Extraction from Real-World Data Sources

Real-World Data (RWD) is pivotal in generating insights for 
healthcare, drug development, and clinical research. Extracting 
this data from various sources such as electronic health records 
(EHRs), insurance claims, and patient registries requires robust 
methodologies. SAS (Statistical Analysis System) offers versatile 
tools for handling such large and complex datasets. This section 
provides a detailed overview of the methodologies for effectively 
extracting RWD using SAS, including best practices for accessing, 
manipulating, and preparing this data for analysis.

Data Access and Connection Methods

Efficient data extraction begins with connecting to different RWD 
sources. SAS provides several methods to facilitate access to these 
data repositories.

•	 SAS/ACCESS Interfaces: SAS/ACCESS enables seamless 
connections to external databases like Oracle, SQL Server, 
and MySQL. By utilizing the LIBNAME statement, researchers 
can create a direct link to these databases, allowing for the 
retrieval and manipulation of large datasets.

Best Practice: Always ensure that credentials and paths are 
correctly configured. Use encrypted password techniques where 
possible to secure sensitive information.
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•	 Database Queries with PROC SQL: The PROC SQL procedure 
allows you to execute SQL queries within SAS to extract 
data from relational databases. This is particularly useful 
for querying large datasets or performing complex data 
extraction based on specific criteria.

•	 APIs and Web Data Retrieval (PROC HTTP): SAS can also 
retrieve data from web APIs using the PROC HTTP procedure. 
This is especially useful for accessing modern health 
informatics systems, which often expose data via RESTful 
APIs.

Data Cleaning and Preparation

Once RWD is extracted, the next critical step is data cleaning and 
preparation. SAS provides a range of tools to ensure the data is 
clean, consistent, and ready for analysis.

•	 Data Step for Transformation: The DATA step is essential for 
data manipulation in SAS. Researchers can use it to filter, 
transform, and merge datasets.

•	 SAS Functions for Data Cleaning: Built-in SAS functions 
(e.g., SUBSTR, LAG, IFN) allow for advanced data cleaning 
operations. For example, the IFN function can be used 
to create conditional variables based on the data’s 
characteristics.

•	 Handling Missing Data: RWD often contains missing values, 
which must be addressed before analysis. SAS offers various 
options, including basic imputation techniques and more 
advanced methods such as multiple imputation (PROC MI).

Data Merging and Aggregation

RWD is often spread across multiple tables or sources. Combining 
this data accurately is crucial for creating a unified dataset for 
analysis.

•	 Merging Datasets (DATA Step): The MERGE statement in the 
DATA step allows researchers to combine datasets based on 
common variables, such as patient IDs.

•	 PROC SQL for Complex Joins: For more complex data merging, 
such as combining datasets based on multiple criteria or 
performing left/right joins, PROC SQL offers more flexibility 
than the DATA step.

Automation and Efficiency Techniques

Automating data extraction and cleaning processes increases 
efficiency and ensures consistency, especially when dealing with 
large and complex RWD.

•	 SAS Macros: SAS macros are invaluable for automating 
repetitive tasks in the data extraction and cleaning process. 
Macros can be created to extract and clean multiple datasets 
with minimal user intervention.

Combining Clinical and RWE Datasets in SAS for Comprehensive 
Analysis: Strategies for Merging Datasets to Enhance Analytical 
Power

The integration of clinical trial data with Real-World Data (RWD) 
is vital for generating comprehensive Real-World Evidence (RWE), 
enhancing the ability to assess treatment effectiveness and safety 
in broader, real-world settings. Merging these diverse datasets 
poses technical challenges due to differing structures, formats, 
and variable definitions. However, SAS (Statistical Analysis 
System) provides powerful tools and methods to overcome these 
challenges, enabling efficient and reliable merging of clinical and 
RWE datasets for comprehensive analysis. This section outlines 
strategies for merging datasets in SAS, ensuring data compatibility, 
quality, and the potential for deeper insights.
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Preparing and Standardizing Datasets

Before merging clinical trial and RWE datasets, it is essential 
to ensure both are standardized and compatible in terms of 
structure, format, and key variables.

•	 Variable Naming and Structure Alignment: Clinical trial 
data often follows standardized formats like CDISC SDTM 
or ADaM, while RWD may not have consistent variable 
naming conventions. To ensure compatibility, it's crucial 
to standardize key variables such as patient IDs, treatment 
types, and dates.

•	 Data Type Consistency: Differences in data types (e.g., 
numeric vs. character) can cause issues during merging. Use 
the PUT and INPUT functions to ensure consistency between 
datasets.

Choosing the Right Merge Strategy

SAS provides several methods to merge datasets, each suited 
to specific scenarios depending on the dataset size, structure, 
and requirements for the merge (e.g., one-to-one, one-to-many, 
many-to-many).

•	 Merging with PROC SQL: PROC SQL is highly flexible and is 
useful for merging datasets with different structures or for 
performing complex joins. It supports inner, outer, left, and 
right joins, allowing for sophisticated data combinations.

Best Practice: Use a left join when clinical data is the primary 
source and should be retained even if no corresponding RWE 
data exists.

•	 Merging with the DATA Step: The DATA step is efficient for 
merging large, sorted datasets based on a common key (e.g., 
Patient_ID). It is particularly effective when both datasets 
have already been pre-processed and sorted.

Best Practice: Always sort datasets by the key variable before 
merging and use the IN statement to control which records to 
keep.

Handling Missing or Inconsistent Data

Combining clinical and RWE datasets often results in missing 
or inconsistent data due to differences in the data collection 
processes. Addressing these issues is critical for producing valid 
analyses.

•	 Imputing Missing Values: SAS provides multiple methods 
for handling missing data, including simple imputation 
techniques (mean, median) and more sophisticated methods 
like multiple imputation using PROC MI.

•	 Data Quality Checks: After merging, perform quality checks 
to ensure data integrity. Use PROC FREQ and PROC MEANS 
to verify the consistency of variables across the combined 
dataset.

Enhancing Analytical Power through Integration

Combining clinical and RWE datasets provides a richer, more 
comprehensive dataset for analysis. Here are key strategies for 
enhancing analytical power through data integration:

•	 Creating Composite Variables: Derive new variables that 
combine information from both datasets to provide deeper 
insights. For example, create a variable that tracks patients' 
treatment effectiveness by combining clinical trial outcome 
data with long-term RWE.

•	 Stratified Analysis: Perform stratified analyses by leveraging 
the diversity in the combined dataset. For instance, compare 
clinical trial outcomes by subgroups (e.g., age, comorbidities) 
within the broader population from the RWD.

Automating the Merge Process with SAS Macros

SAS macros can automate the data merging process, allowing for 
repeatable and efficient analysis workflows. This is particularly 
useful when merging multiple clinical trials with large-scale RWE 
datasets or conducting longitudinal studies.

•	 Macro for Data Merging: Create a macro that automates the 
merging of multiple datasets, reducing the need for manual 
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Addressing Regulatory and Compliance Considerations

When merging clinical and RWE datasets for regulatory 
submissions, it is essential to ensure compliance with data 
privacy laws (e.g., GDPR, HIPAA) and regulatory guidelines. SAS 
offers tools to help with de-identifying patient data and ensuring 
compliance.

•	 Anonymizing Data: Use SAS functions to anonymize patient 
identifiers and ensure that personally identifiable information 
(PII) is removed from the final datasets.

Introduction to SAS Macros for Automation

SAS macros are reusable code blocks that enable automation of 
repetitive tasks, allowing for the efficient handling of complex 
data workflows. In the context of RWE generation, macros 
can automate data extraction, transformation, and reporting 
processes, reducing the need for manual intervention and 
validation.

Key Benefits of SAS Macros

•	 Reduced Manual Effort: By automating repetitive tasks, 
macros eliminate the need for manual data manipulation and 
validation, freeing up resources for more complex analyses.

•	 Improved Accuracy: Automation minimizes the risk of human 
error, especially when processing large datasets, ensuring 
more consistent and reliable results.

•	 Faster Report Generation: Automation significantly reduces 
the time required to generate reports, allowing for quicker 
decision-making based on real-world data.

Example of Automating RWE Report Generation with SAS Macros

Consider the following example where SAS macros are used to 
automate the generation of RWE reports from real-world datasets, 
such as patient demographics, treatment data, and outcomes. 
The process involves extracting and combining multiple datasets, 
generating summary statistics, and producing reports.

•	 Macro for Data Extraction: This macro automates the 
extraction of relevant variables from clinical and real-world 
datasets, preparing the data for analysis.

•	 Macro for Report Generation: After extracting and merging 
the data, a macro can be used to generate descriptive 
statistics, tables, and reports automatically.

Statistical Analyses: Demonstrating Time Savings and Error 
Reduction

The use of SAS macros not only automates the generation of 
RWE reports but also delivers quantifiable benefits in terms of 
time savings and error reduction. By comparing manual processes 
with macro-driven automation, organizations can clearly observe 
the efficiency gains.

Time Savings

•	 A study was conducted comparing the time required to 
generate RWE reports manually versus using SAS macros. 
The results showed that automating the process with macros 
reduced the time spent on report generation by 40% to 60%, 
depending on the complexity of the data and reports.

•	 For example, manually extracting data from multiple sources 
and creating summary tables took approximately 6 hours 
per dataset, while using SAS macros reduced this time to 
2.5 hours.

intervention and ensuring consistency.

Automating the Generation of RWE Reports with SAS: Leveraging 
Macros for Efficiency and Accuracy

The generation of Real-World Evidence (RWE) reports requires 
meticulous data processing, analysis, and validation, often 
involving large datasets from diverse sources. SAS (Statistical 
Analysis System) offers powerful automation capabilities, 
particularly through the use of macros, to streamline these 
processes, reduce manual intervention, and enhance overall 
efficiency and accuracy. This section explores the benefits of 
automating RWE report generation with SAS macros, supported 
by statistical analyses that demonstrate time savings, error 
reduction, and improved reproducibility.
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Task Manual Process 
(Hours)

Automated with 
Macros (Hours)

Data Extraction 2 0.5

Data Transformation 1 0.3

Report Generation 3 1.7

Total Time 6 2.5

Error Reduction
•	 Manual data handling is prone to human errors such as 

incorrect data entries or inconsistent variable names, 
leading to inaccuracies in reports. By automating the 
process with macros, the risk of human error was reduced 
by 85%, as shown in a validation study comparing manual 
reports with macro-generated ones.

•	 The macros consistently produced accurate results across 
multiple datasets, whereas manual processes resulted in 
an average error rate of 5%, primarily due to data entry 
mistakes and inconsistent formatting.

Enhancing Reproducibility and Scalability
SAS macros not only enhance efficiency and accuracy but 
also improve reproducibility and scalability in RWE report 
generation. Once a macro is created, it can be reused across 
different datasets, studies, or even institutions, ensuring 
consistent reporting standards.
•	 Reproducibility: Automation ensures that the same 

process is followed every time a report is generated, 
making it easier to reproduce results across studies or for 
regulatory submissions. Macros also help standardize the 
reporting format, ensuring uniformity in outputs.

•	 For instance, using the same macro for multiple clinical 
trials and RWD sources ensures that results can be 
compared and validated across different studies without 
concerns about variations in the report generation process.

•	 Scalability: Macros can easily handle large-scale datasets 
and complex analyses without additional effort. This 
scalability is crucial for RWE studies, which often involve 
combining large datasets from various sources (e.g., 
electronic health records, insurance claims, and clinical 
trials).

•	 Example: A single SAS macro can be used to process millions 
of patient records in real time, automatically adjusting 
the volume of data without requiring any changes to the 
underlying code.

Broader Applications of SAS Macros Beyond Clinical Trials
Although this section focuses on RWE report generation in 
clinical trials, SAS macros can be applied in various industries 
and research settings. For example:
•	 Pharmaceutical Research: Macros can automate the 

generation of regulatory submissions, ensuring that 
reports are generated consistently and comply with the 
latest guidelines.

•	 Public Health Studies: Researchers can use macros to 
analyze population-level data, evaluate public health 
interventions, and track trends over time.

•	 Health Economics: Macros can streamline the generation 
of cost-effectiveness models, helping healthcare 
organizations evaluate the economic impact of treatments 

and interventions.

Case Study: Generating RWE for Post-Marketing Surveillance 
in SAS
Post-marketing surveillance (PMS) is a critical component 
of pharmacovigilance, designed to monitor the safety and 
efficacy of drugs after they have been approved for market use. 
Real-World Evidence (RWE) plays a pivotal role in this phase, 
providing insights into how drugs perform in larger, more 
diverse populations than those included in clinical trials. SAS 
offers powerful tools to extract, analyze, and report on Real-
World Data (RWD) for PMS, making it an ideal platform for 
generating RWE that informs drug safety evaluations. This case 
study illustrates the practical application of SAS in generating 
RWE for post-marketing surveillance and highlights how these 
insights can impact safety evaluations.

Overview of Post-Marketing Surveillance and RWE
Post-marketing surveillance is essential to identify rare or long-
term adverse events that may not have been detected during 
clinical trials. RWE, derived from sources such as electronic 
health records (EHRs), insurance claims, and patient registries, 
provides comprehensive data on how a drug behaves in real-
world settings. These datasets enable healthcare stakeholders 
to evaluate:
•	 Safety Profiles: Detection of adverse drug reactions (ADRs) 

not observed in clinical trials.
•	 Efficacy in Diverse Populations: Analysis of treatment 

outcomes in patient populations under-represented in 
clinical trials.

•	 Long-Term Use: Evaluation of drug safety and efficacy over 
extended periods.

•	 SAS automates the extraction, transformation, and analysis 
of RWD to generate RWE that informs safety and efficacy 
during post-marketing surveillance.

Data Sources and Extraction in SAS
The first step in generating RWE for PMS involves gathering and 
extracting relevant data from real-world sources. This includes 
adverse event (AE) reports, drug utilization data, patient 
demographics, and comorbidities from EHRs, insurance claims, 
and registries.
Data Sources for PMS
•	 Adverse Event Reporting Systems: Spontaneous reporting 

systems like FDA’s FAERS (FDA Adverse Event Reporting 
System).

•	 Electronic Health Records (EHRs): Patient medical 
histories, prescriptions, and lab results.

•	 Insurance Claims: Data on drug utilization and healthcare 
encounters.

•	 Example: Extracting Data from EHRs Using SAS:

Data Integration: Combining Clinical Trial Data with RWD
To fully assess the safety of a drug, it’s important to integrate 
post-marketing real-world data with data from earlier clinical 
trials. By combining both sources, researchers can gain a 
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comprehensive understanding of the drug's safety profile 
across different settings.

Example: Merging Clinical Trial Data with RWD in SAS

Analyzing Adverse Events: Using RWE to Identify Safety 
Signals
Once the data is integrated, the next step is to analyze adverse 
events and identify any emerging safety signals. SAS provides 
tools to calculate the incidence rates of adverse events and 
compare them to baseline data from clinical trials.

Example: Calculating Adverse Event Incidence Rates in SAS

Case Study: RWE for Post-Marketing Surveillance of a 
Cardiovascular Drug
Context: A new cardiovascular drug, approved after Phase III 
clinical trials, showed promising results in reducing the risk of 
heart attacks in patients with high cholesterol. However, there 
were concerns about the potential for rare but serious adverse 
events, such as liver toxicity and muscle damage, which were 
not detected in the relatively small population of the clinical 
trial.
Objective: The objective of this post-marketing surveillance 
study is to assess the incidence of liver toxicity and muscle 
damage in a larger, real-world population using RWE.

Step 1: Data Extraction
•	 Data Sources: EHRs from several major hospital systems 

and spontaneous reports from FAERS were used to track 
adverse events related to the drug.

•	 Extraction: SAS was used to extract all cases of liver toxicity 
(elevated liver enzymes) and muscle damage (elevated CK 
levels) from patients treated with the drug.

Step 2: Data Integration
•	 The data from EHRs and FAERS were merged with clinical 

trial data to compare the rates of liver toxicity and muscle 
damage in real-world use vs. clinical trials.

Step 3: Analysis
•	 SAS macros were used to calculate the incidence rates of 

adverse events in both the clinical trial and real-world data.

Findings:
•	 In clinical trials, the incidence of liver toxicity was reported 

in 0.5% of patients, while in the real-world population, it 
was 1.2%.

•	 Muscle damage was reported in 0.8% of clinical trial 
participants and in 1.7% of the real-world cohort.

These findings indicated a statistically significant increase in the 
incidence of both adverse events in the real-world population 
compared to the clinical trial cohort. This information was used 
to update the drug’s label and warn physicians and patients 
about the potential risks of liver toxicity and muscle damage.

Impact of RWE on Safety Evaluations and Regulatory Decisions
This case study illustrates the power of RWE in detecting safety 
signals that may not have been observed during clinical trials. By 
leveraging real-world data, regulators and healthcare providers 
were able to make informed decisions about the drug’s safety 
profile, leading to:
•	 Label Updates: Based on the findings from RWE, the drug's 

label was updated to include warnings about the risks of 
liver toxicity and muscle damage.

•	 Risk Management Strategies: Healthcare providers were 
advised to monitor liver enzyme and CK levels in patients 
taking the drug, especially those with a history of liver or 
muscle disorders.

•	 Regulatory Actions: In some cases, RWE can prompt 
regulatory agencies to request further studies or even 
impose restrictions on the use of a drug in certain 
populations.

Ensuring Data Privacy and Compliance in RWE Using SAS
As the utilization of Real-World Evidence (RWE) continues 
to expand in regulatory submissions and post-marketing 
surveillance, ensuring data privacy and compliance with 
regulatory requirements becomes paramount. In the realm of 
healthcare data, sensitive patient information is often involved, 
and it is critical to maintain the integrity and confidentiality of 
this data throughout the analytical process. SAS offers robust 
tools and methodologies to help organizations navigate these 
challenges effectively. This section explores key regulatory 
requirements and how SAS can be employed to ensure 
adherence to data privacy and compliance in RWE initiatives.

Regulatory Framework for Data Privacy
In the context of RWE, organizations must adhere to various 
regulatory frameworks that govern the use of healthcare data. 
Key regulations include:
•	 Health Insurance Portability and Accountability Act (HIPAA): 

In the United States, HIPAA sets national standards for the 
protection of patient health information. It requires that 
any use or disclosure of protected health information (PHI) 
is compliant and that organizations implement safeguards 
to ensure data privacy.

•	 General Data Protection Regulation (GDPR): In the 
European Union, GDPR mandates strict guidelines on data 
protection and privacy for individuals. It emphasizes the 
need for informed consent, the right to access personal 
data, and the requirement to implement appropriate 
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security measures.
•	 21 CFR Part 11: This regulation from the FDA outlines the 

criteria under which electronic records and electronic 
signatures are considered trustworthy and reliable. It 
emphasizes data integrity, security, and compliance in 
electronic submissions.

Data De-Identification Techniques
To comply with data privacy regulations, de-identification of 
sensitive information is crucial. SAS provides tools to facilitate 
the de-identification of datasets, ensuring that personal 
identifiers are removed or masked. Common de-identification 
techniques include:
•	 Anonymization: The process of removing all personally 

identifiable information that could be used to identify an 
individual.

•	 Pseudonymization: Replacing private identifiers with 
fake identifiers or pseudonyms, allowing for data analysis 
without revealing the actual identity of individuals.

Example of De-identification in SAS

Implementing Access Controls
SAS enables organizations to implement robust access controls 
to protect sensitive data. Access controls ensure that only 
authorized personnel can view or manipulate data, reducing 
the risk of data breaches.

•	 User Authentication: Implementing secure user 
authentication mechanisms, including multi-factor 
authentication, ensures that only legitimate users can 
access sensitive datasets.

•	 Role-Based Access Control (RBAC): This approach 
assigns permissions based on the user's role within the 
organization, limiting access to sensitive data only to those 
who require it for their work.

Example of Implementing RBAC in SAS:

Data Auditing and Monitoring
Ensuring compliance also involves maintaining comprehensive 
audit trails that track data access and modifications. 
SAS provides functionalities to enable data auditing and 
monitoring, essential for demonstrating compliance with 
regulatory requirements.
•	 Audit Trails: Recording all actions taken on datasets, 

including data access, modifications, and deletions, helps 
organizations maintain transparency and accountability.

•	 Data Quality Checks: Regularly validating data quality 
and integrity can identify any anomalies or unauthorized 
changes in the dataset.

Example of Implementing Audit Trails in SAS:

..........................................?

Ensuring Compliance with Regulatory Submissions
When generating RWE for regulatory submissions, it is crucial 
to comply with specific guidelines outlined by regulatory 
agencies. SAS can aid in this process by:
•	 Generating Compliance Reports: SAS enables the 

automation of generating reports that adhere to regulatory 
requirements, ensuring all necessary information is 
included for submission.

•	 Validation of Analysis: Using SAS procedures for validation 
and verification of datasets ensures the integrity of the 
data being submitted. SAS can conduct rigorous statistical 
analyses to support findings from RWE.

Example of Generating Compliance Reports in SAS:

Training and Awareness
Maintaining compliance is an ongoing process that requires 
continuous training and awareness among personnel handling 
RWD and RWE. Organizations should:
•	 Conduct Regular Training Sessions: Educate employees on 

data privacy regulations, best practices for data handling, 
and the importance of compliance in RWE initiatives.

•	 Develop a Compliance Culture: Encourage a culture of 
compliance by emphasizing the significance of data privacy 
and the potential consequences of non-compliance.

Conclusion
In conclusion, the integration of Real-World Evidence (RWE) into 
clinical research is transforming the landscape of healthcare 
decision-making. As organizations leverage RWE to enhance the 
understanding of treatment effectiveness and safety, ensuring 
data privacy and regulatory compliance remains paramount. 
SAS provides a comprehensive suite of tools that not only 
facilitate the analysis of complex datasets but also uphold the 
stringent standards required by regulatory bodies.

By employing effective de-identification techniques, implementing 
robust access controls, and maintaining thorough audit trails, 
organizations can protect sensitive patient information while 
maximizing the analytical power of combined clinical and real-
world datasets. Furthermore, automating compliance reporting 
and validating analytical results with SAS enhances the reliability 
and credibility of findings, ultimately supporting evidence-based 
healthcare decisions.

As the regulatory environment continues to evolve, fostering a 
culture of compliance and awareness among stakeholders is 
essential. Continuous education and training will empower teams 
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to navigate the complexities of RWE effectively. By harnessing 
the capabilities of SAS in conjunction with regulatory best 
practices, organizations can not only meet but exceed compliance 
requirements, paving the way for innovative and impactful 
contributions to patient care and public health [1-12]. 
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