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Learning Objectives: 
• Definition of CDSS 
• Application of CDSS 
• Impact of CDSS 
• Case Studies (BMJ Series) 
• Clinical Examples 
• Summary 

 

Overview of Session: 
• Evidence Based Medicine 
• Decision Support System 
• CDSS will be a game changer for better Clinical Outcomes 
• Application & Customization 
• Patient Safety agenda 

 
Background 
 
Clinical Decision Support Systems (CDSS) have been gaining a lot of recognition in 
improving patient care. They are computer-based programs that analyze data within 
Electronic Health Records (EHRs) to provide prompts and reminders to assist health 
care providers in implementing evidence-based clinical guidelines at the point of 
care. CDSS aid in improving decision making and computerized physician order entry 
(CPOE). CDSS helps in reducing medication errors thereby decreasing unnecessary 
health care expenses. 

CDSS often make use of web-applications or integration with electronic health records 
(EHR) and computerized provider order entry (CPOE) systems wherein the physicians 
can make entries online.  

They can be administered through desktop, tablet, smartphone, but also other devices 
such as biometric monitoring and wearable health technology. These devices may or 
may not produce outputs directly on the device or be linked into EHR databases 

 

 

 

CLINICAL DECISION SUPPORT SYSTEM 

 
 

 

 



 

4 

 

Rationale for CDSS 

For each patient, there are a multitude of parameters considered when taking a 
decision. When dealing with a large patient load, there is a potential for various errors 
to happen thereby causing harm to the patient. They have the capacity to manage 
large amount and rapidly changing quantitative and qualitative patient data. CDSS aid 
doctors in making decisions quickly and accurately by providing all relevant patient 
information. CDSS also has the potential to alert the doctors in case of a medication 
error, drug- drug interaction or adverse events thus preventing these harms from 
reaching the patient. By doing so, CDSS helps in improving the quality of patient care 

Benefits of CDSS 
 
CDSS can improve diagnostic accuracy, patient satisfaction. CDSS has the potency 
to prevent medication errors and adverse events. It improves efficiency, reduces 
unnecessary health care related cost and enhances provider and patient satisfaction 
thereby ensuring increased quality of patient care and enhanced health outcomes.   
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For example, the below table shows Primary outcome measures identified from 
systematic review of the literature of CDSS for infection management in primary and 
secondary car 

 
Source: Rawson TM, Moore LSP, Hernandez B, Charani E, Castro-Sanchez E, Herrero P, et al. A systematic 

review of clinical decision support systems for antimicrobial management: are we failing to investigate these 

interventions appropriately? Clinical Microbiology and Infection. 2017 Aug;23(8):524–32.  
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Implementing CDSS 

Centre for Disease Control and Prevention suggests that when implementing a CDSS, 
one needs to consider the setting, policy and Law-Related Considerations, 
implementation Guidance and resources. 

Evidence suggests that incorporating CDSS into an existing EHR has been more 
successful. It is essential that the hospital ensures that the CDSS is compatible with 
the existing systems to prevent any undesired failures after implementation. While 
developing the CDSS, it has to be ensured that it doesn’t disrupt the normal workflow 
and alerts and/or prompts appear while the user is in the decision making process.  

If the end users are involved right from the development of CDSS, it will ensure that 
the CDSS is customized to meet their specific needs ad ensure that unnecessary 
alerts do not appear. This will ensure acceptance and efficient utilization of CDSS once 
implemented. The chance of a successful implementation will be high as long as the 
end users maintain good communication with the designers of the CDSS 

Adequate orientation and training needs to be provided to the end users. It is essential 
that the CDSS produced is user friendly thereby ensuring better compliance from the 
users. Users must be educated on what is the purpose of CDSS, how it can aid them 
in decision making, potential benefits etc. The presence of technical experts who can 
assist users in optimally utilizing the CDSS is also essential. 

The alerts should be in simple and easy to understand language. It should also be 
concise and accurate. The display settings should and be kept simple as possible on 
a single screen window so that users can get important relevant information quickly 
and easily. 

Constant review of the CDSS performance should be conducted. The frequency of 
generated alerts should be evaluated and monitored continuously. Regular feedback 
from users should be obtained and analyzed so that any issues that have the potential 
to frustrate users can be resolved as soon as possible. Quickly resolving issues may 
limit users from developing feelings of resistance and negativity toward the CDSS. 

If not designed optimally, CDSS can cause more harm than benefit. A user interface 
that is too busy or difficult to navigate can make the users frustrated. It also has the 
potential to cause alert fatigue when multiple alerts or pop-ups appear and that can 
become a nuisance to the user. These issues can significantly slow down the 
workflow, efficiency, quality, and safety in the delivery of patient care. 
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Conclusion 
It is evident that CDSS has a lot of potential in improving medication management and 
patient care if implemented in a robust and accurate manner. If possible, it is better to 
incorporate CDSS into an existing EHR or CPOE to ensure better outcomes. CDSS 
has to be designed keeping in mind what are specific requirements for the end users. 
It is also important to have constant validation of CDSS based on user feedback to 
ensure that there are no barriers to the use. 
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FOOD FOR THOUGHT 

• How BEST we can use CDSS in treating COPD exacerbation  
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Learning Objectives

1. Definition of CDSS
2. Application of CDSS
3. Impact of CDSS
4. Case Studies (BMJ Series)
5. Clinical Examples
6. Summary



4

Overview of Session

• Evidence Based Medicine
• Decision Support System
• CDSS will be a game changer for better Clinical Outcomes
• Application & Customization
• Patient Safety agenda



Case Study
• PICU: 8yrs fever 7days with Abd Pain
• Inv: CBC, ESR, Widal, Blood C/S, Urine C/S, USG 

(whole abd), CT (abd)
• Treatment: Gatiflox + Ceftriaxone
• Blood C/s & Urine C/s: Negative; Hb: 9: K: 3.3
• Treatment: Antibiotics + IV Paracetomol + Tramadol + 

Emeset + 2 pints N/s + MVI + PRBC

5



Healthcare expenditure…driver..
800 million spend atleast 10% of their
household budget on healthcare
Forcing them to survive on 130 Rs per day
All hospitals, including public leads to
catastrophic expenditure
18 % (2014-15) v/s 15 % (2011-12)
Out of pocket expenditure increasing from
10% to 25% of household total income

Evidence Based Medicine Practice
Electronic Database for appropriate
decision making
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Applying Diagnosis to Public Health Alerts)
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One health…Global Health
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• Error rates in the U.S. are high.
– 44,000 to 98,000 deaths due to medical error 
– 2.4 million prescription errors in one year in Boston
– $17 Billion spent on preventable errors per year.

• Costs for medical care are increasing rapidly.

- Can we find ways to improve cost versus care?

Macro Picture (IOM 1998)
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The purpose of clinical practice
guidelines

Current
Practice

Current
outcomes

GAP

Health status
Satisfaction
Cost
Utilization

Optimal
Practice

Optimal
Outcomes
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Physicians are overwhelmed.

a) Insufficient time available for diagnosis and treatment.
b) Insufficient time available to stay abreast of latest

developments.

• Rate of published study results/medical evidence
increasing.

• Typically 17 year lag from discovery to improved patient
care.

• Inconsistent application of knowledge leads to poor care.

Some in India will never see a physician regardless of their
need.

What’s the Problem?
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• Evidence-based medicine is the conscientious, explicit 
and judicious use of current best evidence in making 
decisions about the care of individual patients.

-David Sacket, BMJ 13 Jan 1996

What is evidence-based medicine?
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• Embed evidence-based guidelines which describe stepped-care
into daily clinical practice.

• Integrate specialist expertise and primary care.
• Use proven provider education methods.
• Share evidence-based guidelines and information with patients to 

encourage their participation.

NCQA

Decision Support
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What is a DSS System?

EMR/CIS/HIS (description of patient) +    New Symptoms

Decision Support

⇒

14



Chronic Care Model
Community Health System

Health Care Organization

Clinical
Information

Systems
Decision
Support

Delivery
System
Design

Self-
Management 

Support

Resources and Policies

Informed,
Activated
Patient

Prepared,
Proactive
Practice Team

Productive
Interactions

Functional and Clinical Outcomes
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Like a GPS, CDS supplies information tailored to the 
current situation, and organized for maximum value.  
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Architecture and key features of HELP System
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Clinical Decision Support System (CDSS)

1. More physician quality time with patients for diagnosis and 
treatment.

2. Instant recommendations from an “expert”
3. Improved care and accuracy of diagnoses.

• Reduce liability.
• Reduce the number of office visits to resolve conditions.
• Reduce the number of treatments attempted to resolve 

conditions.

4. Partial solution to healthcare in developing countries that may 
never see a real physician.

Proposed Solution
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Hierarchy of Evidence

21

http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvuuPvktLVAhXKlxoKHTO1DVIQjRwIBw&url=http://ebn.bmj.com/content/12/4/99.2&psig=AFQjCNEgwcGCdAqsG14XyG0mKPSPLJ75KA&ust=1502642779542104
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvuuPvktLVAhXKlxoKHTO1DVIQjRwIBw&url=http://ebn.bmj.com/content/12/4/99.2&psig=AFQjCNEgwcGCdAqsG14XyG0mKPSPLJ75KA&ust=1502642779542104


Clinical Workflow: How does CDSS fit ?

22

https://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjft9mWk9LVAhXLOxoKHcPKDPEQjRwIBw&url=https://www.slideshare.net/snair/clinical-decision-support-systems-presentation&psig=AFQjCNEgwcGCdAqsG14XyG0mKPSPLJ75KA&ust=1502642779542104
https://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjft9mWk9LVAhXLOxoKHcPKDPEQjRwIBw&url=https://www.slideshare.net/snair/clinical-decision-support-systems-presentation&psig=AFQjCNEgwcGCdAqsG14XyG0mKPSPLJ75KA&ust=1502642779542104


Amrita Experience…
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A simple and classic CDS example:
Drug warnings

24



A More Elaborate CDS Example:
Order Sets
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Encompassing a variety of tools to enhance decision-making in the 
clinical workflow. 

– computerized alerts and reminders to care providers and 
patients

– clinical guidelines
– condition-specific order sets
– focused patient data reports and summaries
– documentation templates
– diagnostic support
– contextually relevant reference information among other tools.

CDSS Components

26



Types of CDSS 
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Electronic Medical Record

@ Amrita Institute of Medical Sciences 28



EMR Viewer

@ Amrita Institute of Medical Sciences 29



Best Practices 
(http://bestpractice.bmj.com)
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Best Practices (Pediatrics/ Sepsis)
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Classification of Sepsis
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• Sepsis:
- SIRS in the presence of infection.

• Severe sepsis:
- Sepsis in the presence of cardiovascular dysfunction, acute respiratory distress

syndrome, or dysfunction of 2 or more organ systems.
• Septic shock:

- Sepsis with cardiovascular dysfunction persisting after at least 40 mL/kg fluid
resuscitation in 1 hour.
• Refractory septic shock:

- Fluid-refractory septic shock: shock persisting after ≥60 mL/kg of fluid
resuscitation

- Catecholamine-resistant septic shock: shock persists despite therapy with
catecholamines (i.e., dopamine and/or adrenaline [epinephrine], or noradrenaline
[norepinephrine] infusion).

Classification: Sepsis
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Best Practices (Pediatrics/ Sepsis)
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Sepsis: Management Guidelines (NICE)
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Best Practices (Pediatrics/ Sepsis)
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Management Guidelines
Fluid Therapy
Glucose monitoring
Source Control
Antimicrobials
Corticosteroids 
Vasopressors
Mechanical Ventilation
Blood Products
Sedation & Analgesia
Nutrition
VTE Prophylaxis
SUD Prophylaxis
Goals of Care
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Best Practices
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Additional Clinical Resources
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Process Improvement
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What is the evidence

41



CDSS & Medical Informatics
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Systematic Review & Meta-analysis
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• This is a level one bullet point.

– To move a bullet onto level two, press the tab key 
when the cursor is at the start of the bullet.

– The same applies to move the bullet to
level three.

Full page bullet slide title
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Section title (60%)

• This is a level one bullet point.

– To move a bullet onto level two, press the tab key 
when the cursor is at the start of the bullet.

– The same applies to move the bullet to
level three.

Full page bullet slide title
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• This is a level one bullet point.

– To move a bullet onto level two, press the tab key 
when the cursor is at the start of the bullet.

– The same applies to move the bullet to
level three.

CDSS: Antibiotic Stewardship

46



CDSS: Clinical Outcomes…
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CDSS: UTI, Diagnosis
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CDSS: UTI, Risk stratification
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CDSS: UTI, Management
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CDSS: UTI, Prescribing
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CDSS for antibiotic prescription in 
primary care in France (Antibioclic)

• developed and released in October 2011
• Since 2017 a smartphone application has been available.
• access and use is free of charge, does not require

registration and is granted to any healthcare professional
or service user 24 h/day, 7 days/week

• successfully implemented and adopted by French GPs,
with data indicating sustained use and a continuous
increase in users

• may have a positive impact on users’ prescriptions,
antibiotic consumption, AMR and patient care

52

Presenter
Presentation Notes
The aim of Antibioclic was to improve the quality of antimicrobial prescription in primary care but, to date, no high-quality evaluation of its impact has been performed
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Presenter
Presentation Notes
Antibioclic Task-network model for Clinical Practice Guidelines (CPG)-to-computer-interpretable guidelines (CIGs) conversion: the example of sore throat. The steering committee extracts knowledge from CPGs using a systematic procedure. CPGs are converted into CIGs using the TNM of Antibioclic, i.e. the extracted information is allocated to boxes in the decision tree. The physician then selects the characteristics of the patient among lists or categories. After completing all the entry criteria, a guideline task is displayed. AMX, amoxicillin; CPD, cefpodoxime; AZM, azithromycin; CLR, clarithromycin; PoC Strepto, point-of-care test result for presence of group A streptococciPOC-Point of Care



Outcome of Antibioclic
• The number of queries increased from a median of 796/day [IQR,

578–989] in 2012 to 11 125/day [5592–12 505] in 2018.
• Unique users increased from 414/day [245–494] in 2012 to

5365/day [2891–5769] in 2018.
• Time taken to make a query was 2 min [1.9–2.1].
• Most users (81%) were GPs, with median age of 38 years [31–

52] and 58% were female.
• Among the 4016 GPs who responded to the surveys, the vast

majority (96%) reported using the CDSS during the consultation,
with 24% systematically using Antibioclic to initiate an antibiotic
course and 93% having followed the CDSS recommendation for
the latest prescription.

• Most GPs were comfortable using the CDSS in front of a patient.
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• HIPAA (Health Insurance Portability and Accountability Act)
• HL 7 (Health level 7)- LIS, RIS, PACS
• DICOM (Digital Imaging and Communication in Medicine)
• PACS (Picture archiving and Comm System)
• ICD – 10 (International Code of Diseases)
• FIHR – Fast HC Intra-operability Resources
• SNOWMED CT – Systematised Nomenclature for Medicine Clinical 

Terms
• IEEE – Institute of Electrical & Electronics Engineers (SDO)

Standards (Operability)
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• Health Information & Technology for Economics & Clinical Health
Act (HITECH) 2009

• Food & Drug Administration, Safety & Innovation Act (FDASIA)
2012

• HIPAA
• Affordable Care Act
• IT 2000 (India)

Regulatory Compliance
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• CDSS has a number of important benefits, including:
– Increased quality of care and enhanced health outcomes
– Avoidance of errors and adverse events
– Improved efficiency, cost-benefit, and provider and patient satisfaction

Benefits of CDSS 
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CDS can reduce errors
Reduced dosing errors after implementing CDS with 

CPOE
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CDS can improve adoption of best practices Use of 
recommended H2 blocker before and after CPOE
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Gadgets: Applications
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• Promote Computer Interpretable Clinical Guideline (CIG)
knowledge base development at the federal level with
continuing maintenance from AHRQ.
– AHRQ already maintains written clinical guidelines
– MoHFW (CEA) / BMJ Evidence Based Practice

represents national vetting of clinical guidelines.
– Digitalization to be explored

• Form Internal Working study group on clinical interfaces and
systems.
– Review past analyses of clinical interfaces.
– Work with doctors, nurses, hospitals, HMO’s, etc. to obtain

input and feedback.

Recap: Where do we go from here?
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• Guidelines
– Development of guidelines for each Disease group

• Rules
– Development of rule sets to support clinical decision 

making
– Common modeling as per Expert Group 

• Alerts
– Standardization of EHR formats for alerts for drugs, 

diagnostics, medication management 
– Goals of care 

Take Home Messages
– Multiple Efforts on Multiple Fronts needed
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Assignment- COPD exacerbation

• Purpose: To improve the care of patients presenting with an
acute exacerbation of COPD.

• Objectives:
– To ensure that patients with acute exacerbation of COPD are

investigated appropriately.
– To ensure that patients with acute exacerbation of COPD are

treated appropriately.
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