
Interoperability & Healthcare   
Now and in  the Future  

 

Dr. Sanjib Raj Pandey  
PhD (London), MSc (London), PTLLS, MBCS 

Senior Integration Engineer 

Chelsea & Westminster Hospital NHS Foundation Trust 
www.sanjibpandey.wix.com 

2018/2019 

This presentation is protected by international copyright  laws. Reproduction and distribution of the presentation without 
permission of the author is prohibited. All images are copied from Google, papers so reproduce these images are prohibited. 

 
Copyright  2018 Sanjib Raj Pandey,  All rights reserved.   

All materials have been used only for educational, training and presentation purposes. 



Presentation Outlines  
 Interoperability  What it is ? 

 Level of Interoperability 

 Current Standard  

 Interoperability :  Advantages  

 Interoperability : Challenges  

 Interoperability : Future  

 HIS : Introduction & Issues 

 My Current Activities 

 Summary 

 References 



Interoperability  What it is ? 
 is the ability of different information 

technology systems and software applications to 
communicate, to exchange data accurately, effectively, 
and consistently, and to use the information that has been 
exchanged [1 . 

 

According to the Healthcare Information and Management 
Systems Society (HIMSS), Interoperability describes the 
extent to which systems and devices can exchange data, and 
interpret that shared data. For two systems to be 
interoperable, they must be able to exchange data and 
subsequently present that data such that it can be 
understood by a user.  



Interoperability : Level 
 Basic components of interoperability : 

 Ability of at least two or more interfaces/software/systems to exchange data. And able to 
use the exchanged data smoothly. 

Interoperability can be divided into three levels  

 



Interoperability  Advantages  
It will reduce error and increase the efficiency. 

 
It will reduce cost (for non-integrated health care 
system)  and quick implementation. 

 
This enables data sharing and data can be analysed in 
different ways as per the requirements. 

 

Improve patient safety and provide accurate 
information. 



Interoperability  Advantages  

More time to patient(s)  doctor(s) can provide more 

information or data (historical and current). 
 
Better conversion between the doctors and other 
departments (e.g. Lab., Radiology, Nurse, Ward, ICU, or 
other stakeholders) 
 

Data can be shared smoothly across the Departments, 
Hospitals, Clinicians etc. 



Interoperability  Standard 
Health Level Seven (HL7) 

HL7v2,  
HL7v3, 
HL7 FHIR (Fast Healthcare 
Interoperability Resources) 

 
-Fast (FHIR) as competent standards for electronic 
exchange of healthcare information; developed by 
HL7.  
 
-And it is combines the good features of HL7 V2, V3 
and CDA. It is design based on  
RESTful web services. 
 
https://www.healthterminologies.gov.au/docs/DH_2711_2018_Introduction_to_the_FHIR_Specification_Presentation_v1.0.pdf 



Interoperability  Standard 
Hammond, Bailey, Boucher, Spohr, and Whitaker, 2010 :  List of common standards development Organization 



Interoperability  Standard 
Health Level Seven (HL7)  

HL7 V2 
HL7 V3 (RIM) 
HL7 CDA (RIM) -- Document 
HL7 FHIR  

 
Grahame Grieve wrote the initial Strawman 
version of FHIR between May and August 
2011, it was called  for Health 
(RFH)  
 
FHIR is a RESTful API and it is successful to 
develop a RESTful architecture, Linkedln, 
Twitter etc. 



Interoperability  Standard 
HL7 Fast Healthcare Interoperability Resources Specification (FHIR®) : FIHR is 
a next generation standard framework. 

 
Some Benefits: 
 
- Multiple implementation libraries, many examples 

available to kick-start development 
 
- Specification is free for use with no restriction 
 
- Strong foundation in Web Standards :  

- XML, JSON,HTML, Atom, Oauth 
 

- Human Read able format 
 
- Support RESTful architectures, etc. 

 
Targets: 
 
- Clinical and public health laboratories 
- Clinical decision support systems vendors 
- Lab vendors  
- HIS vendors 
- Emergency Service Providers 
- Medical Image Services Providers 
- Health care institutions  
- Immunization Registries 
- Pharmaceutical vendors, etc 
 



Interoperability  Standard 

Familiarize yourself 
with the HL7 FHIR 

Read : 
Documentation 
Resources 
Operations 

Good Starting Point: 
 
--Click Resources  
--Select Patient S  
- 



Interoperability  Standard 

http://wiki.hl7.org/index.php?title=FHIR 



Interoperability  Standard 
http://wiki.hl7.org/index.php?title=Publicly_Available_FHIR_Servers_for_testing CLICK : 



Interoperability  Standard 

http://www.hl7.org/FHIR/resourcelist.html 

Suggested 
Reading 



Interoperability - Standard 
HL7 FHIR Resource Content 



Interoperability  JSON 
JSON : JavaScript Object Notation representation describing a person. (Copied from Wikipedia)  

XML 

JSON 

Resource Description Framework (RDF) 



Interoperability  Standard 
For FHIR tutorials : http://fhir-drills.github.io/simple-patient.html 



Interoperability  Challenges  
Lack of Standardization : Developing the Electronic Clinical Documents, for 

instances:  

Inpatient/Outpatient Discharge Summary, 
ED Discharge Summary,  
Inpatient/Outpatient Clinical Letters, Clinical Notes, Appointment etc. 

 
Non-standard messaging  formats and lack of standard workflows . 

 
Lack of Standardization of other Clinical Setting,  for instances: 

NHS Number (MRN, Patient ID, Clinical ID)  required unique single point patient 
access ID 
Medication  Standard Electronic Medical Message  
Inconsistency of GP code, Practice Code, Consultant Code, Diagnostic Coding,  
Vague Patients, Radiology, Pathology, Scan, Ultrasound, Video  Data etc. 



Interoperability  Challenges  
Non-standard Data Format (structure data, unstructured data, linguistic variables) & 
Data Quality 
Who generate data  Human or Machine ?; Source of data, format of data etc 

Lack of Standardization Technical Data; for instances: 
 name, gender, dob, race, ethnicity, religion etc. 

Patient address filed, next of kin information,  
Vital signs, standard care plan fields, laboratory tests and results,  
Medication, medication allergies, Immunization etc. 

Real-Time Health Care Information System  : What  ?   
Real Time Decision : How ? 

 
Big Data  :  capturing, storing and managing:  

How to process and extract valuable information from huge volume of data within a 
given timeframe ? 



Interoperability/Healthcare  Future  

Artificial Intelligence, Machine Learning, Big Data, Block 
Chain are the potential tools - big impact on the future of 
healthcare delivery system and interoperability. 

Big Data : Challenges and Opportunities  it is tough for 
managing the data. But can be generated new Knowledge by 
Analysis the data and can be introduced the new Wisdom that 
can be applied in health care delivery system.  

Examples : 

Decision Support System, Expert System, Prediction, Recommendation, 
Alert, Warning System, Drug-to-Drug Reaction,  etc. 



Interoperability/Healthcare  Future  

Machine Learning Techniques can be used in various sectors  eg 
Auto Scheduling the Patient Appointment .  
AI can be used to better interpret - images, videos, audio data  
 AI can be used to auto mapping the clinical data sets between 

the EPR and other downstream system and vice versa.  
 Big data type can be analysed by AI systems,  
 AI System can generate fast and meaningful clinical results, etc. 

AI can be used to early Detection and Diagnosis of 
diseases. 



Interoperability/Healthcare  Future ? 
Machine Learning can be applied for predicting and analysis for 
various diseases and can also assist to provide the better treatment 
for life threading diseases - Heart, Lungs, Cancer, Stroke etc and
treatment etc. 

AI and Robotics is using in health care  Robotics Healthcare,  

Read :  
https://www.zdnet.com/article/healthcare-tech-ai-apis-and-interoperability/ 

https://hitinfrastructure.com/news/data-proliferation-fuels-need-for-healthcare-interoperability 
https://www.pwc.com/gx/en/industries/healthcare/publications/ai-robotics-new-health/transforming-healthcare.html 

https://365.himss.org/sites/
himss365/files/365/handou
ts/552330817/handout-
12_1030_ISED01_Artificial%
20Intelligence%20%E2%80
%93%20A%20Solution%20f
or%20Interoperability.pdf 



Interoperability  Future  
There is a need to work together to develop a common standard for 
health information. 

Required to develop interoperability standards for the health sector. 
All stakeholder required to support for interoperable structures. 

Health Information Exchange and Interoperability. 

Innovation in Interoperability and Informatics. 

Establishing common Technical Data standardizing : e.g.  
gender, dob, vital signs, care plan fields, laboratory tests & results, 
immunization etc. 

Real-Time Health Care Information System required to enrich 
interoperability and intelligences system to make a Real-Time 
Decision. 



HIE  Health Information Exchange 
How patient should have the ability to access and control over their health information. 

 

 

Required strong policy to related to the electronic 
exchange of HIS. Consent Models 
 

Consent HIE could be : No Or Yes 
 

Yes with Restrictions  
No with Exception 

 

Collection of Consent :  
 Web-based capturing form;  
 on paper-based form - required to fill by person;  
 over telephone (required to record the data) 

 

Required to design and develop : Consent 
Management System for HIE. 



HIE  Health Information Exchange 
 

Health Information Exchange (HIE) systems rests in their potential to provide 
clinicians and administrative staff rapid access to relevant patient data to support 
judgment and decision-making. 

 

HIE must be very smart system to provide quick access to relevant data for doctors, 
administrative staff and other health care support staff  to support a decision making. 

 

For HIE the source of data is Electronic Patient Record (EPR) and EPR has multiple 
sources of data ? How to access all these data and manage it ? 



Summary 
So, the advancement of technologies have the ability to share and exchange data that 
is generate by one system into another system.  

All directors must be educated with IT system and understand the importance of 
Interoperability so it will help them to buy appropriate (interoperable) medical 
system or products. 

Health care delivery system, product, manufactures, suppliers must have agreed 
standard unique architecture. 

We could deploy the AI, Machine Learning techniques in the various sectors of health 
care delivery system. 

Robust healthcare system should be offered Patient-Centre-Service -  
service should be available when people want to use it, not when people need it.  

robust interoperable system. 

 



Interoperability 
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