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Northwell Health (formerly North Shore-LIJ) is one of the largest integrated health systems
on the East Coast. With more than 63,500 employees, Northwell Health is the largest private
employer in New York State with a service area encompassing more than eight million people
throughout the New York metropolitan area. 

Northwell Health has leveraged the strengths and talents of Keyhole Software since 2014
to launch various custom software initiatives focused on enhanced patient care. Because
Keyhole has proven its value to Northwell throughout the years, the relationship between
the two has grown to more than 10 Keyhole consultants helping the client on various
initiatives, including: 

Consulting Relationship Over Time

Technical Highlight 
.NET
SPA

Microservices 
Elastic Stack

Azure
CI/CD 

Developing JavaScript and .NET Single-Page Applications 
Migration To & Development Of .NET Microservices Applications
Deploying the Elastic Stack 
Rejuvenating Continuous Integration / Continuous Delivery (CI/CD) Processes 
Knowledge Transfer & Education

The Keyhole team currently consults on and helps develop new functionality for an application
with 400+ daily active users with a patient population in the thousands that grows every
quarter.  

Northwell plans to continue to leverage the skills of Keyhole consultants for the challenges
coming in the following years, including an inevitable move to migrate on-premise applications
to the Microsoft Azure Cloud. 

Current & Future Engagements
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Northwell initially engaged Keyhole to help its teams to complete one of the first custom
applications to be ever built at Northwell, CareTool v2. The effort goal was to satisfy
mandated requirements by the state of New York.  Northwell Health needed the guidance
of seasoned software developers in order to meet the required functionality by a strict
timeline. 

Technical Snapshot

This project was one of the first in-house developed products, so Keyhole consultants
provided guidance on architectural decisions, best practices, the agile philosophy, and
project management. 

The application was built as a Single-Page Application written in .NET 4.5 with a jQuery UI.
Features included a custom form builder, as well as screens related to management of care of
patients after discharge, were needed. The initial set of Keyhole developer consultants on
the project worked alongside the developers at Northwell to ensure knowledge transfer as
well as compliance with agile ceremonies and expectations.  

Project Result

The end result of this project was a success for Northwell. This successful engagement provided
its IT organization the confidence to build future custom software applications to serve the very
specific needs and timelines of business lines within the company. 



Case Study
Northwell Health: Enhanced Patient Care

Microservices Migration Engagement

Tel. 877-521-7769 

asktheteam@keyholesoftware.com 

https://keyholesoftware.com

The First Microservice

Once the compliance with New York mandates was met, the client architecture team
proposed a migration of the existing application to a microservices-style application. The
goal was to have the ability to break apart the existing application into independent pieces
that could be developed in parallel and deployed independently at their own cadence.  

Northwell leveraged the skills and knowledge of the Keyhole developers on the team to
begin defining what a microservice architecture in .NET 4.5 would look like for the
application, and in developing that to fruition.  

Microservices Become The Standard
With the success of the medication reconciliation screen, then came more and more features
that needed to be written as microservices. These features range from everything to recording
the allergies of a patient to keeping track of a patient's professional and personal contacts, to
integrating with a text message chatbot that allows Northwell to automate post discharge
follow-ups and identify high-risk patients for their staff to focus on.  

Every new feature developed on the application now follows the microservice paradigm to
great success. It has allowed 20 developers on four different teams to be able to develop new
functionality at their own cadence and to deploy changes to production while minimizing the
testing surface area required of QA. 

The first microservice focused on the ability to integrate with Northwell's Health
Information Exchange (HIE). The goal was to allow end users to see the medications that
patients had recorded when they visited a Northwell facility. The ability to view medication
lists from known data allowed the care managers to spend more time caring for patients. The
first Microservice was a success and met with critical acclaim. 
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Northwell's CareTool application is a streamlined effort to provide better patient care through
secure care management and provider information access. Essentially, this tool worked to get
the entire Northwell community involved and synced in the care of the patients. 

Additional Features
On one CareTool feature addition, Keyhole consultants worked with startup Conversa's text
message automated bot for enhanced patient communication. Keyhole consultants added the
feature that allows Northwell to automate post discharge follow-ups and identify high-risk
patients for their staff to focus. This was part of the New York Delivery System Reform
Incentive Payment (DSRIP) Program. The message bot was built in Ruby; the Keyhole team
integrated it in C#. Messages were exchanged using a new communication standard, FHIR. 

Keyhole Consultants also worked on an integration effort with EDM Group that allows Care
Tool users to securely store documents in the cloud pertaining to the care of the patient. This
was also a DSRIP program.  

MVP 

Keyhole Software experts were brought in to provide a Minimum Viable Product application for
end users to take assessments online instead of on paper. Reuse was a primary objective for the
application, so it was written to be implemented either as a stand-alone application or other
applications as a widget.  

The project included extensive work with HTML5/JavaScript, Backbone.js, Jasmine, and
ASP.NET. The project, which started with no UI, had an MVP deployed to production in less than
three months. Unit tests were implemented using Jasmine.  
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BPM Integration
Northwell requested Keyhole teams also work on an initiative for a custom user interface
written in Backbone would front the Business Process Management (BPM) engine. The goal of
this UI was to reduce the amount of time it takes for the organization to develop applications
to manage lists of patients across various cohorts. 

 As long as the life cycle of the patient management can be easily expressed in a BPM engine,
the UI allows them to quickly iterate and meet business needs with minimal custom coding
written. The application has continued to evolve after the team of Keyhole developers has
rolled off, and has been able to accommodate additional use cases through the years. 

Additional Features Continued

For one project, Patient Demographics, Keyhole assisted with design and front-end
development with JavaScript, CSS, and HTML. Goals of this project included applying
S.O.L.I.D principles to JavaScript and CSS, creating a clear and intuitive user interface for
users to enter critical patient data points, and creating reusable Backbone classes.  

By introducing this feature with Backbone, Keyhole consultants were able to demonstrate to
the client team the power of using a JS MV* and the advantages of using it instead of writing
vanilla JavaScript and jQuery. This project included extensive work in .NET technologies,
HTML5, Backbone.js, jQuery, Lodash, Handlebars.js, and Moment.  
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Azure Migration

Northwell is in a position to consider moving its applications deployed on-premise to
applications deployed to the Microsoft Azure cloud in the coming years. This presents a
unique opportunity for Keyhole to be able to help Northwell migrate existing .NET 4.5
applications to the cloud to meet the security as well as performance requirements of an
application critical to many business lines.  

As shown in previous engagements, Northwell Health will continue to engage with Keyhole
Software experts to manage this technology transition. 

Having a microservice-style architecture
requires as much automation as possible
in the build and deployment of code.
Keyhole helped the DevOps team at 
Northwell implement Microsoft Team 

Because custom software development at Northwell is still young, many of the best
practices and standards common at development shops with an established track record
are still being worked out and defined. Northwell leverages the knowledge of the Keyhole
team of industry best practices to be able to help at various times, most notably with the
CI/CD processes.  

Foundation Server 2017 for code versioning using git, and JetBrain's Team City to manage
the builds and deployments.  

There are over 50 different repositories that are built and deployed using this CI/CD
setup. This has helped standardize the life cycle of applications throughout the
organization. 

CI/CD Rejuvenation


