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1 Goal

Create a novel communication platform that allows a sepsis team in the PICU to see each

step of the sepsis management process and alerts each person on the team when it is their

turn to act.

2 Clinical Relevance and Motivation

Sepsis is the body’s extreme reaction to an infection. However, diagnosing a child with

sepsis has different criteria than diagnosing an adult with sepsis, which is evident from

the bolded text in Figure 1 (1). Regardless of age, sepsis is a life-threatening condition that

attacks the body quickly. It is a main cause of global morbidity and mortality, with peak

mortality occurring in pediatric and elderly patients (2). Based on a systematic review with 15

studies included in the meta-analysis, they found that there are, on average, 48 sepsis cases

in children per 100000 person-years. Within these cases, mortality ranged from 13 to 54% (3).

The majority of deaths from children with severe sepsis occur during the first 24 hours after

the children are referred to the pediatric intensive care unit (4).

Figure 1: Differences in Sepsis Symptoms Between Adults and Children

Since sepsis attacks the body so quickly, timing is of utmost importance when treating

children with sepsis. A child can appear healthy one moment and quickly develop sepsis
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and need to be put on life support, so detecting sepsis as soon as possible is critical. Once

detected, delivering antibiotics to a septic child within one hour is critical, with a noted

decrease in mortality by 40% (5). The data showed that the children who received antibiotics

within one hour had, on average, a shorter hospital length of stay and shorter in-hospital

mortality rate (6). Evidently, timing is critical when treating sepsis.

Though it is known that identifying sepsis early and treating patients within one hour

is critical, there is no implementation in place to accomplish this. After speaking with Dr.

Fackler and other attending physicians at the Johns Hopkins PICU, it is evident there is a

communication issue when it comes to treating children with sepsis. Although a process

map exists regarding the team members involved when it comes to treating sepsis, the map

is not finalized as it is still missing several members and workflows. We will finalize this

map by interviewing providers as well as collect timestamps regarding the people on this

map. With this data, we will perform a gap analysis and see where there is the biggest

lack of communication. Our goal is to find a viable solution to this problem and be able

to successfully provide IV antibiotics within an hour to children diagnosed with a serious

bacterial infection. We will then test our solution in the PICU and collect new timestamps.

We hope our solution will allow antibiotics to be delivered within one hour and, therefore,

indirectly improve treatment outcomes for children diagnosed with sepsis.

3 Technical Approach

The project workflow is split into the following main components:

1. Augment the Process Map

2. Collect Data and Perform Gap Analysis

3. Develop a Physical Prototype of the Communication Solution

4. Test Efficiency of Solution (if time permits)

Augmenting the process map will involve conducting clinician and provider interviews

with the help of Chen Wang, a Master’s student currently working with Dr. Fackler. We

will start in the hospital pharmacy, where the antibiotics first originate, and interview the

pharmacists there to learn more about the beginning of the workflow and any problems they

face with initial delivery. We will then interview nurses and attending physicians to learn

about problems they are facing and what their ideal communication solution would entail.
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We anticipate that different groups within the hospital may use different communication

platforms, so we will also identify common means of communication and what works best

for each group.

The bulk of our time will be focused on the second and third components, namely

performing the gap analysis on the dataset of timestamps to determine and create a solution

to the lack of communication that occurs when treating pediatric sepsis patients. To do this,

we plan to re-purpose the existing Versus Information System (VIS) tracking technology in the

hospital. VIS is a real-time locating system that was initially introduced to hospitals as a way

of tracking the locations of nurses and patients within a hospital. VIS uses infrared and radio-

frequency based tracking to identify room-level locations rather than approximate locations.

Rather than using it to track nurses, we plan to collaborate with the hospital pharmacy to

place VIS tags in the bags containing the antibiotics in order to track their location throughout

the delivery process. This will not only give us an idea of how the antibiotics go from the

pharmacy to the patient, but also where and when delays happen, and whether there are any

specific problem areas within the hospital. Upon successful collection of this data, we intend

to export the tracked locations and correlate them to specific roles or team members that are

in charge of transporting or administering the antibiotics at those locations. We plan to use

this information in combination with either VIS’s internal alert system or Epic’s secure chat

to contact the relevant personnel when it is their turn to take over antibiotic delivery.

The following process map in Figure 2, developed by Chen Wang, will be used to assist

in developing a physical prototype of a communication solution. Our eventual goal is to

attempt to implement a program in which we can display the augmented process map on

a monitor in the hospital with certain areas highlighted to show where the antibiotic is

currently located. This will allow all team members to see where they currently are in the

sepsis management process as well allow the relevant team members at each location to

receive timely alerts. In order to program this live process map and integrate the location data,

we will also be requesting assistance from our mentor Dr. Ghobadi who has prior experience

with similar computational work involving healthcare systems capacity management and

resource allocation. Finally, we will re-do the VIS tracking experiment from step 2 in order to

compare the antibiotic delivery time before and after implementation of our solution, ideally

reducing delivery time to be consistently below one hour.
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Figure 2: Process Map of Sepsis Management (flipped vertically)
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4 Key Deliverables

Minimum (by 3/17/2023):

• Finalized process map of sepsis management workflow

• Complete dataset of timestamps and locations for antibiotic delivery

• Short report of gap analysis showing where a communication solution is most needed

Expected (by 4/28/2023):

• Physical prototype of communication solution that allows providers to visualize where

the antibiotics are within the hospital

Maximum (by 5/18/2023):

• Implemented prototype of communication solution that uses a monitor to display the

location of the antibiotics and whose turn it is within the process map

• Dataset of timestamps and locations for antibiotic delivery after the solution is imple-

mented
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5 Key Tasks and Deadlines

Figure 3: Minimum Deliverables and Associated Tasks
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Figure 4: Expected Deliverables and Associated Tasks
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Figure 5: Maximum Deliverables and Associated Tasks

Documentation of all work and deliverables described in Figures 3, 4, and 5 will be done

continuously and simultaneously throughout all these tasks. The schedule above is summa-

rized in the Gantt chart below in Figure 6, where green signifies that a task is complete, yellow

signifies that a task is in progress, and red signifies that a task is yet to be started. The black

bar in the middle of March represents Spring Break, where we will not have access to the

technology we need at the Johns Hopkins Hospital.
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Figure 6: Gantt Chart of Key Tasks
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6 Dependencies

Figure 7: Dependencies and Plans for Resolving

As shown in the table of dependencies in Figure 7, green signifies that the dependency has

been successfully resolved, yellow signifies that the dependency is in the process of being

resolved, and red signifies that the dependency is yet to be addressed.
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7 Management Plan

Meetings:

• Weekly full team check-in with mentors: Thursdays 4 pm - 5 pm

• Weekly check-in with Dr. Fackler

• Weekly group work sessions: Mondays, Wednesdays, Fridays 11 am - 12 pm

Other platforms:

• Communication: Formal communication and document sharing will occur over email,

whereas informal or time-sensitive communication will occur over text.

• Code: All code will be stored in a private GitHub repository that will be made public at

the discretion of Dr. Fackler and Dr. Ghobadi.

• Documentation Storage: All working documents will be written and stored on Google

Drive for ease of collaboration, with final reports being compiled using OverLeaf. All

final documents, presentations, and deliverables will be uploaded to the CIIS Wiki page

for this project.

Individual Responsibilities: Both group members will contribute to all parts of the project,

but roles for individual tasks may be divided based on time, interest, and background skillsets.

Rahul may lead the initial steps of tracking the antibiotic delivery, while Sofia may lead the

later steps of displaying the tracking within the process map.
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