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Patient narrative writing takes time

6 hrs. to draft
1 hr. to review
30 min. to QC
1 hr. to 
incorporate 
comments
per subject…

Listings, CIOMS etc…



A typical PoC or pivotal study includes 20-50 
narratives

NDA includes up to 2000 narratives for deaths, 
SAE, and AEs leading to study discontinuation



Semantic NLP
per subject…

*Natural Language Process

Narrative 
Generation 

EngineClinical 
Data

CIOMS

We apply semantic NLP* on top of flexible Narrative
Generation engine that can adopt new requirements
to fully automate writing of first draft narrative

6 hrs. to draft

1 hr. to review 
30 min. to QC
1 hr. to 
incorporate 
comments



Sample 
output 
from 
Narratory*

* Outputs were 
reviewed by Sunovion 
Medical Writer and the 
natural language 
generation engine has 
been fine tuned.



Aggregation, Lexicalization:

Determine pertinent concomitant 
medications

Was medication 
reported?

Was reported within 
30 days from the 

event

No pertinent medication reported. Generate 
appropriate text.

Query the associative arrays for the name of 
the medications, dose, frequency etc.

Determine how to express these data 
elements in individual sentence

Content Determination:

Generate sentences

Linguistic Realization:

CMDOSE

CMINDC

CMFREQ 
CMDOSFRQ
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CMSTDTC
CMENDTC   

SUBJECT
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},
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Concomitant 
Medication 
Example…



Socket 
listener

Nginx
Socket management
HTTP parsing
Rule matching

uWSGI
Socket management
Process management

Deployment



Main components of the application

• Narrative Template
Programable template is generated and stored for each study using standard MW template for patient

narratives, minor changes e.g. adding new section, removing section, minor alterations to existing section(s)
are manageable for study specific requirements. Making a completely new template will take some time.

• Narrative Data Model
This is one of the core components of application, standard SDTM data and Safety data are engineered to 

generate natual language to present in patient narratives. The data are converted to associative arrays.

• Narrative Generation Engine
The Narrative Generation Engine takes the instructions from Narrative Template and applies NLP techniques on 

associative arrays to generate narratives

• Push Narratives to application
Once narratives are generated by backend application these are pushed into frontend application to allow users 

to review/edit and publish narratives, need some updates if Narrative Template is updated otherwise this is 
simple task to finish.



Backend

Study setup can take anywhere from 1 hours to up to 5 days.

1

2 Data pushed to the app server

Study setup
Stage study data
Set study parameters 
Tune narrative template

In the app

1

2 Confirm access

Register Study

1 hr ~ 5 days*

*Extra days are necessary to accommodate complex study specific requirements (e.g. study 
with special AE of interest, linking an unique subject from multiple studies)



Smart and robust
Natural Language 
Generation and 
semantic cleaning

Flexible for study 
requirements

Collaboration platform 
for editing/review

Workflows for in-
house and outsourced  
studies

Publish documents 
quickly

Admin module for 
study/user 
management and audit 
trail 

Reduce cost and time

KEY FEATURES



Narratory provides platform for collaboration. It can be used
to review and edit machine generated narratives by multiple
users.

All saved versions are stored in the database and be able to compare



Narratory enables customizable semi-automation of process

(in-house studies)



Narratory can quickly publish MS-WORD files



Narratory keeps audit trail, and admin can retrieve and 
export audit trail

Detail events are captured at study subject level. Can be exported as an Excel file.



User access can be controlled at an organization level

User access to the 
studies and functions 
are controlled based 
on company and 
role.

Study will be added 
to the training 
database

CRO1

CRO1



Demonstration


