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SYSTEM AND METHOD FOR HEALTHCARE
RISK ADJUSTMENT APPLICATIONS
WORKFLOW TO ENHANCE ACCURACY
AND EFFICIENCY WITH SCALABLE AND
STACKED ARCHITECTURE

FIELD OF INVENTION

[0001] The present invention relates to a clinical predic-
tive and monitoring system for healthcare risk adjustment.
More specifically, the present invention relates to a risk
adjustment solution workiflow for proactively identifying
existing chronic conditions of a patient, potential care gaps,
and suspected or overlooked emerging health conditions
thereol for accurately projecting a risk adjustment factor.

BACKGROUND OF THE INVENTION

[0002] The practice of medicine 1s characterized by
increasingly overwhelming amount of information, new
knowledge 1n diagnostics and therapeutics, and highly frag-
mented care environments, with potentially hundreds of
different individuals delivering care to a single patient across
healthcare settings.

[0003] The Medicare Advantage also known as Medicare
Part C, 1s a health plan offered by private insurers 1n contract
with the US federal government that enables Medicare-
qualified people to take health insurance benefits. The Medi-
care Advantage (MA) program oflers beneficiaries managed
care alternatives, providing them with the option to choose
private healthcare plans that cater to their evolving needs
and enhance their healthcare experience. Enrollees 1in the
MA program enjoy a range ol benefits through contractual
arrangements between the Centers for Medicare & Medicaid
Services (CMS) and MA organizations, which act as inter-
mediaries connecting beneficiaries with esteemed providers.

[0004] The federal requirements under the MA program
stipulate that payments to MA organizations must be based
on the anticipated cost of providing Medicare benefits to
individual enrollees, while also accounting for variations 1n
their demographic characteristics and health status. The
CMS employs a two-component approach for calculating
risk-adjusted payments. The base rate 1s determined through
bids submitted by MA organizations, comparing them to
specific benchmarks to establish the payment amount for
cach enrollee. Additionally, CMS calculates an 1ndividual-
1zed risk score for each enrollee based on their health status
and demographic characteristics, reflecting the expected
additional or reduced costs compared to the average. This
risk adjustment methodology ensures fair and accurate pay-
ments, promoting appropriate reimbursement aligned with
the actual costs incurred by MA organizations within the
Medicare Advantage program.

[0005] Coordinating clinical decisions to advance the care
and treatment of patients within this environment poses
significant challenges. Hospital readmission 1s an important
example of the type of problems health systems face in
allocating critical resources 1n the midst of this fragmented
environment.

[0006] If high-risk patients could be more easily and
accurately 1dentified at an early stage, the right interventions
could be performed on the patients for which 1t 1s most
needed, thereby lowering overall heart failure readmission
rates. Today, most hospitals attempting to 1dentify patients at
risk are doing so manually, without leveraging the informa-
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tion available 1n their electronic health records. Hospital
readmission 1s one of potentially thousands of adverse
clinical events that could be prevented by electronic 1den-
tification, targeting, coordinating and monitoring throughout
the mpatient and outpatient environment. Thus, there 1s a
need to 1dentity nisk stratify patients at the highest risk for
hospital readmissions and other adverse clinical events.

[0007] To calculate an enrollee’s risk score, the CMS
utilizes diagnosis codes obtained from acceptable data
sources, such as physicians and hospitals. These codes are
mapped into Hierarchical Condition Categories (HCCs)
based on clinical characteristics, severity, and cost implica-
tions. CMS consolidates certain HCCs into related-disease
groups and assigns an HCC for the most severe manifesta-
tion within each group. Disease interactions, representing
specific combinations of HCCs, receive separate factors to
increase the enrollee’s risk score. The risk adjustment pro-
gram 15 prospective, with CMS using diagnosis codes from
the service year to calculate risk scores for the following
payment year. The risk score 1s additive, increasing as HCC
factors accumulate, leading to higher monthly risk-adjusted
payments to MA organizations. However, miscoded diag-
noses or omissions by MA organizations can result in
incorrect risk scores and improper payments from CMS.

[0008] The HCC coding plays a crucial role in the risk-

adjustment payment model of the CMS, aimed at projecting
future care costs for patients with chronic conditions. Accu-
rate HCC coding provides a comprehensive understanding
of a patient’s health and ensures eflective management
through care programs. Improper coding can result in
missed interventions and inadequate reimbursement. The
HCC codes, when properly applied, can enhance health

outcomes, reduce costs for health plans, and ensure appro-
priate compensation for high-risk patients. However, studies
have shown 1naccuracies in coding, with a significant per-
centage of claims having coding errors or missed opportu-
nities. Health plans face challenges 1n meeting compliance
requirements and dealing with increased audit volumes.
Implementing best practices in HCC coding can help opti-
mize reimbursement, reduce costs, and i1mprove patient
outcomes. Government audits, such as RADV and OIG
audits, focus on validating data submitted by health plans for
risk adjustment members, highlighting the importance of
accurate coding and documentation.

[0009] The current retmbursement model poses challenges
as monthly advance payments to organizations are based
solely on projected costs, lacking adjustments to reflect the
actual costs incurred. This results in potential financial
uncertainties for MA organizations, with profits 1f actual
costs are lower than payments or losses iI costs exceed
payments. Currently, there are no such solutions available to
accurately project the risk adjustment costs indicating the
reimbursement costs incurred by MA organizations so as to
mitigate the financial risks.

[0010] To address the described 1ssues, there 1s a need for
novel approach to accurately project the risk adjustment
costs by everaging advanced technologies and streamlining
processes, the present invention aims to enhance accuracy,
mitigate financial risks, optimize beneficiary care, and
ensure appropriate reimbursement aligned with the actual
costs incurred by MA organizations.
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SUMMARY OF THE INVENTION

[0011] In accordance with the present invention, systems
and methods for a risk adjustment workiflow to enhance
accuracy and efliciency in projecting a risk adjustment factor
are disclosed. The worktlow comprises of an 1nput stage, a
processing stage and an output stage. The input stage 1s
configured to receive one or more types of patient data. The
processing stage 1s configured to review the patient data by
comparing 1t with one or more claims reflecting the chronic
health condition of the patient to identily a current chronic
health condition of the patient as an output which is either
properly claimed or under-claimed or over-claimed.

[0012] The workilow comprises retrospective and pro-
spective workflows which are stackable and modular 1n
nature functioning as a standalone worktlow. The workflow
1s provided with structured or unstructured data in the form
of patient medical charts and the same 1s processed through
an NLP module. The NLP module receives mputs from a
knowledge graph to add a clinical context and relations with
other entities found. An Application recommendation mod-
ule suggests the output with a plurality of ICD-10-CM
codes, description, diagnosis evidence, MEAT evidence,
Cross-walk to HCC codes, and RAF score of HCC codes.
The ICD-10-CM codes are compared with the claimed codes
to determine a condition of proper claiming, under-claiming
or over-claiming.

OBJECTIVES OF THE INVENTION

[0013] The main objective of the present invention 1s to
provide a stackable system and method for healthcare risk
adjustment applications workilow solution to enhance accu-
racy and efliciency 1n projecting a risk adjustment factor
wherein each sub-solution 1s capable of being presented in
a standalone manner. With this, the components, logic and
flow may be reused and required specific features may be
added as needed for the corresponding block/stack.

[0014] Another objective of the present invention 1s to
provide a chart review worktlow comprising processes of
climical mput documents including unstructured and struc-
tured data to 1dentify one or more climical entities and their
attributes, status, and context and produce the explainable
output as suggestions to the user to curate them to make the
final output, which provides both Potential Adds (under-
claimed codes) and Potential Deletes (over-claimed codes)
in the same tool.

[0015] Yet another objective of the present mnvention 1s to
provide a prospective Pre-visit workflow by following the
Chart Audit workflows with different sets of documents to
identily the corresponding output.

[0016] Yet another objective of the present invention 1s to
provide a (soltware as a service) SaaS system and APIs
which have a built-in Compliance Guideline checking mod-
ule and shows the warning message 11 1t found any guideline
violation, such as first name & last name mismatch between
multiple documents, or date of birth missing 1n some docu-
ments, €lc.

[0017] Yet another objective of the present invention 1s to
provide a feedback collection and consolidation in the
workilows 1s a novel method. It not only collects implicit
and explicit feedback, but also consolidates the related
teedback automatically, and then decides to act upon 1t. For
example, by creating a new rule, and or 1njecting a new
knowledge mput to the system, etc.
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[0018] Yet another objective of the present invention 1s to
provide an important distinction 1s that the present Al 1s
‘explainable’; therefore auditable and easily validated. The
suggested outputs of the present system of Al are not a black
box Al output, but the user may mtuitively understand the
reasons behind the suggestion, with the evidence, linking the
evidence 1n the medical charts & claims.

[0019] These and other objectives and advantages of the
embodiments disclosed herein will become readily apparent

from the following detailed description taken 1n conjunction
with the accompanying drawings

BRIEF DESCRIPTION OF DRAWINGS

[0020] The drawings constitute a part of this invention and
include exemplary embodiments of the present imvention
illustrating various objects and features thereof.

[0021] FIG. 1: A simplified block diagram of a technical
workilow and exemplary embodiment of a clinical predic-
tive and monitoring system according to the present disclo-
sure. These workilows may be stacked.

[0022] FIG. 2: Illustrates the Risk Adjustment Solutions
workfilow. It takes the unstructured document and structured
data as mput. They get passed into the NLP module and
(International Classification of Diseases, Tenth revision,
Climical Modification) ICD-10-CM explainable system
module. It also shows how the Knowledge Graphs are being
used 1n this flow. Then, 1t sends the Optimal Codes as the
Suggested (Identified) output for the end-users (human
coders) interaction.

[0023] FIG. 3: Illustrates the workilow for the mput of the
claim data for comparison against the chart review output
and categorize conditions as substantiated, unsubstantiated
or unreported.

[0024] FIG. 4: Block illustrations of pre-visit solutions
including a prospective Pre-visit solution and a Patient
Stratification.

[0025] FIG. 5: Illustration of the high level worktlow of
the present invention.

[0026] FIG. 6: Illustration of the detailled worktlow of the
prospective Pre-visit solution and the Patient Stratification.
[0027] Although the specific features of the embodiments
are shown in some drawings and not in others. This 1s done
for convenience only as each feature may be combined with
any or all of the other features 1n accordance with the
embodiments herein.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

[0028] The following description describes various fea-
tures and functions of the disclosed system with reference to
the accompanying figures. In the figures, similar symbols
identily similar components, unless context dictates other-
wise. The illustrative aspects described herein are not meant
to be limiting. It may be readily understood that certain
aspects of the disclosed system can be arranged and com-
bined 1n a wide variety of different configurations, all of
which have not been contemplated herein.

[0029] Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
embodiments described herein can be made without depart-
ing from the scope of the invention. In addition, descriptions
of well-known functions and constructions are omitted for
clarity and conciseness.
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[0030] Features that are described and/or illustrated with
respect to one embodiment may be used 1n the same way or
in a similar way 1n one or more other embodiments and/or
in combination with or instead of the features of the other
embodiments.

[0031] The terms and words used 1n the following descrip-
tion are not limited to the bibliographical meanings, but, are
merely used to enable a clear and consistent understanding
of the mmvention. Accordingly, 1t should be apparent to those
skilled 1n the art that the following description of exemplary
embodiments of the present invention are provided for
illustrative purposes only and not to limit the invention.

[0032] It is to be understood that the singular forms *“a”,
“an” and “‘the” include plural referents unless the context
clearly dictates otherwise.

[0033] It should be emphasized that the term “comprises/
comprising’ when used in this specification 1s taken to
specily the presence of stated features, integers, steps or
components but does not preclude the presence or addition
ol one or more other features, steps, components or groups
thereof.

[0034] The present mnvention introduces a stackable
modular workflow for risk adjustment, including chart
review, chart audit, and pre-visit audit worktlows to enhance
accuracy, mitigate financial risks, optimize beneficiary care,
and ensure appropriate reimbursement aligned with the
actual costs mcurred by Medicare Advantage (MA) organi-
zations.

[0035] The risk adjustment solutions provided by the
present 1nvention, encompasses two major workiflows
including a first worktlow and a second worktlow, each with
1its own subdivisions. In some embodiments, the first work-
flow 1s a retrospective workilow and the second workilow 1s
a prospective review workilow. By offering comprehensive
solutions within the retrospective and prospective review
workilows, the risk adjustment process can be optimized to
tacilitate accurate data submission, enhance patient care, and
support the eflicient operations of both the health plans and
the healthcare providers. A comprehensive overview of
vartous risk adjustment worktlows and their solutions 1s
mentioned below 1n Table 1.

TABLE 1
Solution Sub-solution Definition
Retrospective  Chart Review  Analyze one vear medical charts to
Workflow identify the ICD-10-CM codes

(thereby HCC codes) along with
supporting evidence from charts per
each MA patient.

Analyze one year medical charts to
identify the ICD-10-CM codes
(thereby HCC codes) along with
supporting evidence from charts per
cach MA patient;

Further, compare it with the
corresponding one year provider
claims to identify whether the codes
identified are properly claimed,
underclaimed or overclaimed.

a) Properly claimed codes:
Substantiated codes = Diagnosis and
evidence found in medical charts and
also found 1n provider claims.

b) Underclaimed codes: Missed codes =
Diagnosis and evidence found in
medical charts but not found in

Chart Audit

Solution

Prospective
Review
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TABLE 1-continued

Sub-solution

Pre-visit
Review

Definition

provider claims. These codes are
considered for “potential add” during
Retrospective Review.

¢) Overclaimed codes:
Unsubstantiated codes = Diagnosis
and evidence not found i medical
charts, but found in provider claims.
These codes are considered for
“potential delete” during
Retrospective Review.

Analyze current year (up-to-date)
medical charts and claims to 1dentify
the ICD-10-CM codes (thereby HCC
codes) along with supporting evidence
from charts and claims per each MA
patient, and three categories of codes
are generated.

a) The codes are categorized as
“Recapturing existing conditions™ if
the evidence found in both medical
charts and claims.

(This 1s equivalent to properly claimed
codes i Chart Audit solution, except
the DoS range is current year instead
ol past years).

b) If the evidence 1s found only 1n
medical charts, but not in provider
claims, then those codes are
categorized as “Recapturing
opportunity conditions™.

(This 1s equivalent to under-claimed
codes 1n the Chart Audit solution,
except the DoS range is current year
instead of past years).

¢) If the evidence is found only in the
provider claims but not i the medical
charts, then those codes are
categorized as “Recapturing risk
conditions™.

(This 1s equivalent to over-claimed
codes 1n the Chart Audit solution,
except the DoS range is current year
instead of past years).

Analyze the last 2 years medical
charts, provider claims, prescription
claims, lab reports, and any other
medical documents and find out the
chronic conditions that are found from
the medical charts & claims (so-called
properly claimed codes), and chronic
conditions found only in the medical
charts but not found in claims (so-
called underclaimed codes) and
deduct the codes that are found 1n the
current year medical charts/claims
(recapturing existing conditions,
recapturing opportunity conditions)
are categorized as “Suspecting Care
Gaps” conditions.

Also, by analyzing the last 2 years and
current year all medical data (360
degree longitudinal data), using
clinical Knowledge Graph technology,
the system will be able to find any
abnormal indicators and connect them
together to suggest “Suspecting
Overlooked Conditions™. These
chronic conditions are not directly
caught and treated by any physicians
for this patient at least in the last 2
years and the current year until now.
Such conditions need to be validated
by the physicians 1n the upcoming
patient encounter (1.e., face-to-face
visit).
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TABLE 1-continued

Solution Sub-solution Definition

Point-of-care
Review

Solution to augment physician and
clinical staff to increase their
documentation completeness,
increasing their accuracy in
documenting, and adding more
specific details 1n their documentation
during the encounter.

Solution to augment physician and
clinical stafl to increase their
documentation completeness,
increasing their accuracy in
documenting, adding more specific
details in their documentation post
encounter, and also do the concurrent
coding for the chart, so that it could
go to the billing/claiming team to make
the optimized claims.

Post-Visit
Review

[0036] In some embodiments, the retrospective workitlow
1s provided for payers such as Medicare and health plan
providers to accurately identify and submit one or more
chronic health conditions of a patient corresponding to one
or more Hierarchical Condition Category (HCC) codes as a
part of the Risk Adjustment Data submission for Medicare
Advantage (MA) members. It may be appreciated that HCC
codes are medical codes describing a group of similar
diagnoses of chronic or severe health conditions of a patient
for projecting a risk adjustment cost factor. HCC codes are
used by MA members to estimate health costs for a patient
in a current year. Compliance with this requirement 1is
mandatory for health plans managing MA members.
[0037] In some embodiments, the retrospective worktlow
turther comprises chart review and chart audit solutions,
cach configured to facilitate a thorough analysis of a
patient’s records.
[0038] Chart review: The Chart review refers to the analy-
s1s ol at least one year of medical charts of a patient to
identily morbidity data including one or more ICD-10-CM
codes (International Classification of Diseases, Tenth revi-
sion, Climical Modification), and thereby the corresponding
one or more HCC codes along with supporting evidence
from the medical charts according to each MA patient are
identified. The morbidity data includes one or more ICD
codes to 1dentity a patient’s diseases and medical conditions
and said codes are maintained by the World Health Orga-
nization. ICD-10-CM denotes the revised (tenth) version of
such codes.
[0039] Chart audit: The Chart audit refers to the analysis
of at least one year of medical charts to 1dentify one or more
ICD-10-CM codes and thereby the corresponding one or
more HCC codes along with supporting evidence from the
medical charts for each MA patient. Further, the 1dentified
HCC codes are compared with the corresponding one year
of provider claims 1.e., the claims provided by a healthcare
provider 1 order to identily whether the said identified
codes are properly claimed, under-claimed or over-claimed:
[0040] a. Properly claimed codes: The properly claimed
codes are the codes which are substantiated by the said
analysis, 1.e., evidence and diagnosis are found 1n the
analyzed medical charts and as well as 1n the provider
claims.
[0041] b. Under-claimed codes: The under-claimed
codes refer to the codes which have been missed, 1.e.,
evidence for the code has been found in the medical
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charts but the same code 1s missing in the provider
claims. The said under-claimed codes are considered
for “potential add” for the retrospective review stage.

[0042] c¢. Over-claimed codes: The over-claimed codes
refer to the codes which are unsubstantiated by the
medical charts 1.e., the said codes were not diagnosed
but were found in the provider claims. The said over-
claiamed codes are considered for “potential delete”
during the retrospective review stage.

[0043] In some embodiments, the prospective review
workilow 1s provided for payers and health plans to proac-
tively identify or evaluate a summary of a patient’s existing
chronic conditions, potential care gaps, and suspected or
overlooked conditions. The prospective review worktlow
may be subdivided into a pre-visit, a point-of care, and a
post-visit solution. This evaluation 1s conducted prior to the
patient’s face-to-face encounter with a physician, enabling
the physician to deliver effective and value-based care. The
prospective review worktlow may also include one or more
solutions including a point-of-care solution to provide assis-
tance during the patient encounter and a post-visit solution
to ensure accurate and error-free documentation, thereby
enabling providers to perform their climical responsibilities
ciiciently and productively.

[0044] The prospective review workilow comprises the
following activities:

[0045] Pre-visit review: The Pre-visit review refers to
the analysis of the past two years and the current year
up-to-date medical charts including but not limited to
claims, lab reports, radiology reports, pharmacy reports
or any other related medical documents, to 1dentify one
or more ICD-10-CM codes and thereby the correspond-
ing one or more HCC codes along with the supporting
evidence from said input documents for each MA
patient. The said review may generate any of the three
categories of the following codes:

[0046] a. Recapturing existing conditions-If the evi-
dence for a code 1s found 1n both the medical charts and
the claims then said code 1s categorized under the
recapturing existing conditions. The recapturing exist-
ing condition 1s equivalent to the properly claimed
codes 1n the Chart Audit workilow or solution, except
a Date of Service (DOS) range 1s the current year
instead of the past years.

[0047] b. Recapturing opportunity conditions-If the evi-
dence for a code 1s only found 1n the medical charts but
not 1n the provider claims then the said code 1s catego-
rized under the recapturing opportunity conditions. The
recapturing opportunity condition i1s equivalent to the
under-claimed codes 1n the Chart Audit workflow,
except the DoS range 1s the current year instead of the
past years.

[0048] c¢. Recapturing risk conditions-If the evidence
for a code 1s found only 1n the provider claims but not
in the medical charts, then the said codes are categor-
1sed as the recapturing risk conditions. The recapturing,
risk condition 1s equivalent to the over-claimed codes
in the Chart Audit worktlow, except the DoS range 1s
the current year instead of the past years.

[0049] The pre-visit review analyses the medical charts,
provider claims, prescription claims, lab reports, and any
other medical documents as a 360 degree longitudinal data
from the last 2 years to find out the chronic conditions that
are present in the said medical charts and claims, 1.e. the
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properly claimed codes, the chronic conditions found only in
the medical charts but not found 1n the claims, which are the
under-claimed codes and deduct the said codes that are
found 1n the current year’s medical charts and claims which
1s the recapturing existing conditions and the recapturing
opportunity conditions. The said codes are categorized as
Suspecting Core Gaps (code gaps) conditions.

[0050] Based on said analysis of 360 degree longitudinal
data of the past 2 years and the current year using a Clinical
Knowledge Graph technology, the present invention locates
any abnormal indicators and connects them together to
suggest “Suspecting Overlooked emerging conditions”.
These are the chronic conditions that are not directly caught
and treated by any physicians for the patient at least 1n the
last 2 years and the current year until now. Such conditions
are required to be validated by the physicians 1n the upcom-
ing face-to-face patient encounter. The Clinical Knowledge
Graph technology implemented in the present invention 1s
infused with a Natural Language Processing module to
understand the clinical entities along with their context and
meaning, and also 1t helps to navigate the connected tree
through the entities from multiple directions. It may be
appreciated that the Knowledge Graph technology 1s utilized
for organizing iformation in a structured way by explicitly
describing the relations among entities. It 1s a large network
of entities (subjects, objects), and their properties (relation-
ships) between entities. The entities connect with each other
through various relationships. Its goal 1s to not just represent
information, but always to make sense and meaning of 1its
data.

[0051] The Point-of-care review 1s a solution to augment
the physician and the clinical stafl to increase the complete-
ness of their documentation thus increasing their accuracy in
documenting, adding more specific details 1n their documen-
tation post encounter.

[0052] The Post-visit review solution augments the phy-
sician and clinical stafl to improve their documentation
completeness increasing their accuracy in documenting and
adding more specific details 1n their documentation post-
encounter. Further, concurrent coding and auditing for the
chart are performed so that it may go to the billing or
claiming team to determine optimized claims.

[0053] In another embodiment of the present invention,
said worktlows are stacked to provide for a comprehensive
worktlow comprising;

[0054] Retrospective Review or Chart review: Identi-
tying chronic health conditions of a patient along with
evidence, finding one or more ICD 10-CM codes,
mapping said ICD-10-CM codes to the corresponding
one or more HCC codes, and optionally calculating a
Risk Adjustment Factor (RAF) score based on the HCC

codes and demographics for a selected HCC model.

[0055] Retrospective audit or Chart audit 1.e., retrospec-
tive review along with claim comparison: Identifying
the substantiated HCC, unsubstantiated HCCs (over-
claimed), unreported HCCs (unclaimed) and net-new
HCCs from the retrospective review results and the
claims based on the same.

[0056] Prospective pre-visit review, 1.€., Retrospective
audit: Recapturing of the existing conditions and 1den-
tifying missing conditions from the current year charts
and claims. Further, suspect analytics relates to 1den-
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tifying suspecting or overlooked conditions based on
the 360-degree documents from the past 24 months and
more.

[0057] Prospective review, 1.e., prospective pre-visit
workilow: Assisting the pre-visit care team with recap-
ture conditions, missing conditions, suspect conditions,
and point-of-care workilow which relates to assisting
the physician to improve the documentation and post-
visit workilow which involves assisting the coding and
billing team to properly document the chart and prepare
claam appropriately. Further, an Electronic Health
Record (EHR) mtegration includes the making of pro-
spective worktlows available in the EHR system for
seamless usage by providers” teams.

[0058] A schematic representation of the said stacked
workilows may be described as follows:

[0059] Retrospective Review=A

[0060] Retrospective Audit (B)=Retrospective Review
(A)+Claim Comparison (a)=A+a

[0061] Prospective Pre-visit (C)=Retrospective Audit
(B)+Suspect Analytics (b)=B+b

[0062] Prospective Solution (D)=Prospective Pre-visit
(C)+Point of care and Post-visit solution (¢)=C+c=B+
b+c=A+a+b+c.

[0063] In some embodiments, the worktflow components
of the present mvention are described in detail below 1n
accordance with FIGS. 2 to 6.

Chart Review Worktlow

[0064] In accordance with FIG. 2, the Risk Adjustment
Solutions worktlow 1s described. It takes the unstructured
document and structured data as input. The data 1s passed
into a Natural Language Processing (NLP) module and an
Application Recommendation System module. The NLP
module 1s configured to take unstructured data as input and
understands the section, sentence, entities, metadata or attri-
butes, status, and negation and then it normalizes depending
on the use case. The Application Recommendation System
1s an application layer 1n the present worktlow which puts
multiple things together for the specific use case. In an
embodiment, the Application Recommendation System 1s an
ICD-10-CM system module. The Application Recommen-
dation Module 1s configured to make the present Al-based
system an explainable Al module, 1.e., the Al system 1s not
a black-box system 1n the workflow, rather it 1s explained
with supporting evidence and justification on why a particu-
lar diagnosis (ICD-10-CM code) 1s suggested by this sys-
tem. It also shows how the Knowledge Graphs are being
used 1n this flow. The Application Recommendation System
provides the Optimal Codes as a Suggested (Identified)
output for further verification and approval by a coder,
wherein the coder 1s a human coder.

[0065] The Coders (1.e., Human-in-the-loop) interact (ac-
cept, update, 1gnore, reject, add) with the suggested output
and get a curated output. In response, a feedback 1s collected
from such interactions which 1s provided to a Feedback
Processing module which is configured to decide on how to
handle the received feedback and utilize it accordingly for
further training & fine-tuning of the disclosed Artificial
Intelligence based Machine Learning or Deep Learning
models.

[0066] In some embodiments, patient data sources may
include non-healthcare entities. These are entities or orga-
nizations that are not thought of as traditional healthcare
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providers. These entities may provide non-clinical data that
include, for example, gender; marital status; education;
community and religious organizational involvement; prox-
imity and number of family or caregiving assistants;
address; census tract location and census reported socioeco-
nomic data for the tract; housing status; number of housing
address changes; frequency of housing address changes;
requirements for governmental living assistance; ability to
make and keep medical appointments; independence on
activities of daily living; hours of seecking medical assis-
tance; location of seeking medical services; sensory impair-
ments; cognitive impairments; mobility impairments; edu-
cational level; employment; and economic status 1n absolute
and relative terms to the local and national distributions of
income; climate data; and health registries. Such data
sources may provide further isightful information about
patient lifestyle, such as the number of family members,
relationship status, individuals who might help care for a
patient, and health and lifestyle preferences that may 1ntlu-
ence health outcomes.

[0067] In a preferred embodiment, a method for the chart
review workilow comprises the following steps:

[0068] 1. Inputting of the documents 1n the form of a
patient medical chart wherein the said input may
include: unstructured documents such as PDF files
(machine-readable, scanned files, faxed files) of medi-
cal charts; or structured data in HLL7, FHIR, CCDA
format, pulled from HER (Electronic Health Record)
system, HIE (Health Information Exchange) system,
from third party Health I'T companies. The said mput 1s
passed 1nto the NLP pipeline to convert unstructured
information into structured format. In this step, if the
input file 1s 1n PDF format, the said file 1s converted into
a text format using an OCR (Optical Character Recog-
nition) engine.

[0069] 2. The said inputted documents are passed into
the Application Recommendation system which 1s the
ICD-10-CM code recommendation system to identily
the evidence from the patient’s unstructured report
(input text) and make the system explainable.

[0070] 3. Input 1s taken from the master knowledge
graphs for the NLP module to add clinical context and
relations with other entities found.

[0071] 4. The output from the NLP module 1s given to
the Application module.

[0072] 3. Input 1s added from the ICD-10-CM knowl-
edge graph to add context to the findings of the Appli-
cation module.

[0073] 6. The output of the said application module
suggests the ICD-10-CM Codes, description, diagnosis
evidence, (Momtor, Evaluate, Assess, and reat)
MEAT evidence, Cross-walk to HCC codes, and
optionally RAF score of HCC codes.

[0074] 7. The human-in-the-loop (Coder, reviewer,
auditor) checks the suggested output and performs one
of the following curation tasks or a combination

thereof:
[0075] a. Acceptance of the suggested output as 1t 1s;
[0076] b. Updating of the suggested output, for

example, editing of the code, addition of evidence or
removal of evidence;
[0077] c. Rejection of the suggested output; and
[0078] d. Addition of new code and supporting evi-
dence from the medical charts.
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[0079] 8. During the curation activities of the previous
step, the feedback 1s collected and sent to the feedback
processing module wherein the feedback comprises the
following types of feedback:

[0080] a. Implicit feedback-automatic collection of
the feedback while the human performs accept,
update, and add actions.

[0081] b. Explicit feedback-explicit collection by
asking for the feedback (reason) while the human
performs the deletion or rejection action.

[0082] 9. The feedback 1s processed by the feedback
processing module and 1t 1s decided to update the
application module according to the consolidated feed-
back with specific action including adding a new rule,
fine-tuning a model, etc.

Chart Audit Worktlow

[0083] In accordance with FIG. 3, the Chart Audit work-
flow 1s provided along with the Chart Review worktlow for
processing the Claim Comparison steps.

[0084] Health plans can generate more accurate reim-
bursements by reviewing claim data from the previous year.
When compared to outcomes of the chart review, this data
helps plans to delete previously submitted diagnosis codes
that were not substantiated. It also enables them to add
appropriate codes found within the records.

[0085] The claims data may be in the form of one or a
combination of the following:

[0086] a. Provider claims
[0087] 1. Form 837-I
[0088] 11. Form 837-P
[0089] b. CMS MAO acknowledgement to Health plan
[0090] 1. MAO-004
[0091] c. First level coding results
[0092] 1. ICD-10-CM codes according to a chart in a

spreadsheet or any other custom agreed format.
The MAO-004 report 1s mtended for Medicare Advantage
Organizations (MAQOs) and other entities participating 1n the
Medicare Advantage program about the risk adjustment
cligibility of diagnoses submitted on Encounter Data and
Chart Review records 1f a given diagnosis code submitted 1s

cligible for risk adjustment.
[0093] The Chart Audit worktlow provides output codes 1n
three categories as explained 1n Table 2 below:

TABLE 2

Suggested Output with
Code Category (after
Claim Comparison)

Medical

Chart Claim Code Status

Yes Yes Matched Properly claimed code;
Substantiated code
Under-claimed code;
Unclaimed code;

Missed code;

Code for potential Add
in RA review
Over-claimed code;
Unsubstantiated code;
Code for potential Delete

in RA review

Missed
(to claim)

Yes No

No Yes Extra

[0094] As tabulated above, 1f a particular code is present
in the medical chart and as well as 1n the claim, then the said
code 1s considered to be a properly claimed code or sub-
stantiated code. If a particular code 1s present 1n the medical
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chart but not present in the claim, then the said code 1is
considered to be an under-claimed code or unclaimed code
or missed code or a code for potential add 1n the RA review.
This process and comparison will be done for all Date of
Service and finally, the unique codes will be calculated
member-wise.

Pre-Visit Audit Worktlow

[0095] In accordance with FIG. 4, prior to a patient’s visit
to the provider, the Pre-visit workilow prepares a summary
of the details of the said patient to supplement the efforts of
the Pre-care team and the Provider.

[0096] The entire workflow as described 1n FIG. 4 can be

implemented for the already scheduled patients or also for
the entire patient list depending on the use case of a Provider
or Payer.

[0097] The prospective pre-visit product runs the process
tor the already scheduled patients. It includes the things to
be done before the patient encounter for the scheduled
patients.

[0098] The patient stratification runs the same process for
the entire patients and prioritizes the patients based on given
guidelines. It includes the things to be done before the
patient encounter for all patients.

[0099] As shown in FIG. 3, the clinical predictive and
monitoring system may receive data streamed in real-time,
or from historic or batched data from various data sources.
Further, the system may store the received data in a data
store or process the data without storing 1t first. The real-time
and stored data may be 1n a wide varniety of formats
according to a variety of protocols, including but not limited
to CCD, XDS, HL7, SSO, HTTPS, EDI, CSV, etc. The data
may be encrypted or otherwise secured 1n a suitable manner.
The data may be pulled (polled) by the system from the
various data sources or the data may be pushed to the system
by the data sources. Alternatively or in addition, the data
may be received 1n batch processing according to a prede-
termined schedule or on-demand. The data store may
include one or more local servers, memory, drives, and other
suitable storage devices. Alternatively or in addition, the
data may be stored in a data center in the cloud.

Inputs and Outputs

[0100] The possible mput and output for pre-visit solu-
tions are described below 1n Table 3:
TABLE 3
[/O Pre-visit Solution
Input 360-degree longitudinal data of the patient for the

last 2 or more years and the current year till now.
Medical Charts

Provider Claims

CMS Claim Acknowledgements

Prescription Claims/Medication reports

Lab reports

Radiology reports

Summary of the diagnosis Codes with below categories
per patient for Pre-care term/Coders to verify:
Recapturing Existing conditions

Recapturing Under-claimed conditions
Recapturing Over-claimed conditions

Suspecting Care gaps (code gaps) conditions
Suspecting Overlooked emerging conditions

Output
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[0101] The various possible outputs as mentioned, are
described as follows:

[0102] 1. Recapturing Existing Conditions: Includes the
conditions that are captured properly in the current

year’s medical charts and the corresponding claims.
This 1s similar to the Retrospective Audit solution’s
Properly Claimed Conditions but based on the current
year’s data, specific to DoS.

[0103] 2. Recapturing Under-claimed Conditions (Op-
portumity): Includes the conditions that are captured
properly 1n the current year’s medical charts but not
found 1n the corresponding claims. This 1s similar to the
Retrospective Audit solution’s Under-claimed Condi-

tions except based on the current year’s data, specific to
DoS.

[0104] 3. Recapturing Over-claimed Conditions (Risk):
The conditions that are not captured in the current
year’s medical charts but are found 1n the correspond-
ing claims. This 1s similar to the Retrospective Audit
solution’s Over-claimed Conditions but based on the
current year’s data, specific to DoS.

[0105] 4. Suspecting Care Gaps Conditions: The con-
ditions that are captured properly 1n the previous two
years’ medical charts and the corresponding claims or
maybe under-claimed; But not captured in the above-
mentioned first and second categories. This 1s similar to
the Retrospective Audit solution’s Properly Claimed
Conditions and Under-claimed Conditions but based on
the last 2 years data and without the conditions of the

lists under the first and the second categories, specific
to DoS.

[0106] 5. Suspecting Overlooked Conditions: The con-
ditions that are not captured directly in the medical
charts for the past 2 years along with the current year.
These are the truly overlooked conditions. Suspecting
these conditions by connecting the indicators or abnor-
malities found across the data, 1.e., connecting the dots,
not specific to DoS.

[0107] An example of an output 1s described below 1n
Table 4:
TABLE 4
Last 2 Last 2
Current Years Years
Current Year Year Medical Claims, Diagnosis
Medical Charts Claims  Charts Others Categories
CKD CKD — — Recapturing
Existing
Conditions:
CKD
Hypertension — — — Recapturing
Under-claimed
Conditions:
Hypertension
- CHF - - Recapturing
Over-claimed
Conditions:
CHF
— — CKD, CKD, Suspecting
COPD, Diabetes, Care Gaps
Diabetes, Hypertension Conditions:
Hypertension Diabetes,

COPD
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TABLE 4-continued

Last 2 Last 2
Current Years Years
Current Year Year Medical Claims, Diagnosis
Medical Charts Claims Charts Others Categories
Obstructive Sleep Apnea Suspecting
Overlooked
Conditions:
Obstructive
Sleep Apnea

High Level Workilow

[0108] The higher level worktlow, as illustrated 1n FIG. 5,

comprises three major stages of an Input stage, a Processing
stage, and an Output stage.

Input Stage:

[0109] The imput stage broadly takes the current year
medical data along with the last 2 years’ medical data.

[0110] The current year medical charts and claims are used
to locate the chronic conditions that are existing (and
captured) in the current year medical reports.

[0111] The last 2 years medical charts, claims, and other
documents are used to identity the suspecting care gaps
conditions and suspecting overlooking conditions.

Processing Stage:

[0112] As described 1n the Stacked Development

approach, this uses multiple Retrospective Chart Audit
worktlows to achieve the final results.

[0113] The first Audit workflow 1s to run with the
current year’s medical charts and claims.

[0114] Here the results will be recapturing existing
conditions, recapturing opportunity conditions, and
recapturing risk conditions.

[0115] For the very first time (say the very first visit
of the year), obviously there won’t be any documents
to review from the current year. So, this list will be
empty.

[0116] The second workflow 1s to run the Audit work-
flow with the last 2 years medical charts and claims.

[0117] Now, this will also give Properly claimed
conditions, Unclaimed conditions and Over-claimed
conditions.

[0118] Optionally 1t may i1gnore the Over-claimed
conditions.

[0119] Take the Properly claimed and Under-claimed
conditions.

[0120] Now deduct the conditions that come from the
first audit workflow. The remaiming conditions are
Suspect Care Gap conditions.

[0121] The thurd worktlow relates to running an entire
data set to identily suspecting overlooking conditions,
which means to suspect chronic conditions based on

indicators 1dentified through the Knowledge Graph.

Output Stage:

[0122] By following the above processing, 1t gives the
outputs 1nto the corresponding categories as explained 1n the
Output Description section.
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[0123] Patient stratification 1s provided to prioritize the
patients, after the above processing, 1t can do the sorting
based on the below guidelines.

[0124] The guidelines may be:

[0125] a) More sick patients (based on the total number
of HCC conditions) as 1illustrated in FIG. 6.

[0126] b) More RAF score patients (if the system gets
the Plan details to calculate the RAF score)

[0127] c¢) More Recaptured Opportunity conditions+
Suspecting Care Gaps (code gaps)+Suspecting Over-
looked (emerging) conditions

[0128] d) More Suspecting Care Gaps (to address them
quickly), etc.

[0129] An embodiment of the present invention comprises
a data store operable for recerving and storing data associ-
ated with patients selected from medical and health data; and
several social, behavioral, lifestyle, and economic data; at
least one health plan to accurately identify and submit
chronic conditions (HCC codes) as part of their Risk Adjust-
ment Data submission for Medicare Advantage (MA) mem-
bers; at least one workflow for chart review and chart audit
solutions, facilitating thorough analysis of patient records
and 1dentily at least one high-risk associated with the
patient, at least one medical condition; a prospective review
for providers, payers, and health plans to proactively i1den-
tify a summary of a patient’s existing chronic conditions,
potential care gaps, and suspected or overlooked conditions;
information to intervention coordination in terms ol pre-
visit, point-of-care, and post-visit solutions about the 1den-

tified risks.

[0130] The stacked approach of the present invention 1s a
novel and modular method to build a comprehensive solu-
tion while each sub-solution may be presented and commer-
cialized separately. With this, the components, logic and
flow may be reused and more specific features may be added
as required for the corresponding block or stack. The entire
chart review worktlow 1s a novel workflow which processes
any type ol clinical mput documents (unstructured and
structured) to i1dentily the clinical entities, and their attri-
butes, status, context and produce the explainable output as
suggestions to the user to curate them to make the {inal
output. The present system provides both Potential Adds
(under-claimed codes) and Potential Deletes (over-claimed
codes) 1n the same tool. In an embodiment, the retrospective
workiflow and the prospective workflow are connected as
modular stack block layers, wherein said each worktlow 1s
configured to operate separately as an individual stack
block. The retrospective and prospective worktlow solutions
are built using a stackable architecture model with reusable
components and reusable modules and systems.

[0131] Prospective Pre-visit worktlow by following the
Chart Audit workflows with different sets of documents to
identify the corresponding output presents another novel
teature of the present invention. The present Saas (software
as a service) system and the respective APIs have a built-in
Compliance Guideline checking module and show a wam-
ing message 1i 1t finds any guideline violation, such as first
name & last name mismatch between multiple documents,
or date of birth missing 1n some documents, etc.

[0132] The feedback collection and consolidation 1n the
workilows relates to not only collecting implicit and explicit
teedback, but also consolidating the related feedback auto-
matically, and then deciding to act upon 1t. For example, by
creating a new rule, and or 1njecting a new knowledge 1mnput
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into the system, etc. An important distinction 1s that the
present Al 1s ‘explainable’; therefore auditable and easily
validated. The suggested outputs of the present invention are
not a black box Al output, but the user i1s enabled to
intuitively understand the reasons behind the suggestion,
with the evidence, linking the evidence 1n the medical charts
& claims.

[0133] In some embodiments, a computer-implemented
method for calculating a risk adjustment factor (RAF) by a
risk adjustment workilow system 1s disclosed, comprising;:
receiving an input including a structured data and an
unstructured data by a retrospective workiflow to i1dentify
one or more clinical entities; parsing the unstructured data
format into the structured data format by a Natural Language
Processing (NLP) module and passing said parsed structured
data and the input unstructured data to an Application
Recommendation System; identifying, based upon the
unstructured data, an evidence by the Application Recom-
mendation System and processing said evidence based on an
iput received from a master knowledge graph module;
providing, based on the processing by the Application Rec-
ommendation System, an output by a prospective worktlow
to a coder, wherein the coder performs a plurality of curation
tasks to provide a feedback to a feedback processing mod-
ule; and updating, based on the feedback received by the
coder, the Application Recommendation System by adding
a new rule therein and fine tuning the risk adjustment
worktlow system.

[0134] The retrospective worktlow further comprises:
analysing a previous health data of the preceding two years
to 1dentily one or more previous Hierarchical Category
Codes (HCC) codes from one or more morbidity (ICD-10-
CM) codes by a chart review component; and identitying,
based on a comparison of the 1dentified previous HCC codes
with one or more previously filed claims, a claim condition
selected from a properly claamed condition, an unclaimed
condition, or an overlooked claimed condition, by a chart
audit component. The prospective workiflow comprises:
analysing a current health data of the current year to identity
one or more current HCC codes from one or more ICD-10-
CM codes and one or more previously filed claims; and
identifying, based on a comparison of the identified current
HCC codes with one or more previously filed claims, a
chronic health condition selected from an existing condition,
an opportunity condition, and a risk condition. The retro-
spective workflow and the prospective worktlow are con-
nected as modular stack block layers, wherein said each
worktlow 1s configured to operate separately as an individual

stack block.

[0135] In some embodiments, a system for calculating a
risk adjustment factor (RAF), comprising one or more
processors and one or more computer-readable storage
devices having stored a plurality of computer-executable
instructions 1s disclosed, wherein execution of the computer-
executable instructions causing the computer system to:
receive an mput including a structured data and an unstruc-
tured data by a retrospective worktlow to identily one or
more clinical entities; parse the unstructured data format 1nto
the structured data format by a Natural Language Processing,
(NLP) module and said parsed structured data and the input
unstructured data 1s passed to an Application Recommen-
dation System; identily an evidence by the Application
Recommendation System based upon the unstructured data
and said evidence 1s processed based on an iput received
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from a master knowledge graph module; suggest an output
by a prospective worktlow to a coder, wherein the coder
performs a plurality of curation tasks to provide a feedback
to a feedback processing module; and update the Application
Recommendation System by adding a new rule therein and
fine tuning the risk adjustment workflow system, wherein
the retrospective worktlow and the prospective worktlow are
provided as at least two stack block layers connected with
cach other and each stack block comprises a plurality of
components, logic and flow.

[0136] Insome embodiments, provided herein are systems
and methods for healthcare risk adjustment workilow solu-
tions for calculating a risk adjustment factor (RAF) that may
be implemented using hardware, software, firmware, and/or
any combination thereof. The worktlow solutions may
include one or more sub-workflow solutions configured to
execute one or more programs to generate the risk adjust-
ment factor. The workilows and processes may be performed
by general or special-purpose computing systems. In an
exemplary configuration, the embodiments disclosed herein
may be implemented using a container orchestration system
such as Kubernetes deployed on a virtual machine. This
exemplary configuration may include a B-Series burstable
Virtual Machine, e.g., Azure Standard B4 ms (4vCPU, 16
GB Memory) wherein the majority of services are imple-
mented using Azure Kubernetes Service. In said deployment
environment, following is the configuration: Load balancing
for distributing network trathc: Standard/WAF V2; Cogni-
tive Search: Standard/OCR S1; Server 1: General Purpose,
D2ds_v4, 2 vCores, 8 GiB RAM, 64 storage, 1000 10PS,
Server 2: General Purpose, D8ds_v4, 8 vCores, 32 GiB
RAM, 64 storage, 1000 IOPS; Storage: Storage V2, Rela-
tional Database; Message broker: Standard/Premium; Key
Management: Standard; and Log Management: Standard. It
may be appreciated that the embodiments disclosed herein
may also be implemented on some other alternative con-
figurations which may vary according to the load and the
specific deployment requirements.

[0137] While this mnvention has been described 1n connec-
tion with what 1s presently considered to be the most
practical and preferred embodiment, it 1s to be understood
that the invention 1s not limited to the disclosed embodi-
ments, but, on the contrary, 1s mtended to cover various
modifications and equivalent arrangements included within
the scope of the appended claims.

What 1s claimed 1s:

1. A computer-implemented method for calculating a risk
adjustment factor (RAF) by a rnisk adjustment worktlow
system, comprising:

recerving an input including a structured data and an

unstructured data by a retrospective workilow to 1den-
tify one or more clinical entities;

parsing the unstructured data format into the structured

data format by a Natural Language Processing (NLP)
module and passing said parsed structured data and the

input unstructured data to an Application Recommen-
dation System;

identitying, based upon the unstructured data, an evidence

by the Application Recommendation System and pro-
cessing said evidence based on an input received from

a master knowledge graph module;

providing, based on the processing by the Application
Recommendation System, an output by a prospective
workilow to a coder, wherein the coder performs a
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plurality of curation tasks to provide a feedback to a
feedback processing module; and

updating, based on the feedback received by the coder, the

Application Recommendation System by adding a new
rule therein and fine-tuning the risk adjustment work-
flow system.

2. The method of claim 1, wherein the retrospective
workilow comprises the steps of: analysing a previous health
data of the preceding two years to identily one or more
previous Hierarchical Category Codes (HCC) codes from
one or more morbidity (ICD-10-CM) codes by a chart
review component; and

identifying, based on a comparison of the identified

previous HCC codes with one or more previously filed
claims, a claim condition selected from a properly
claimed condition, an unclaimed condition, or an over-
looked claimed condition, by a chart audit component,
and

the prospective worktlow comprises the steps of: analy-

sing a current health data of the current year to identity
one or more current HCC codes from one or more
ICD-10-CM codes and one or more previously filed
claims; and

identifying, based on a comparison of the identified

current HCC codes with one or more previously filed
claims, a chronic health condition selected from an
existing condition, an opportunity condition, and a risk
condition.

3. The method of claim 2, wherein the retrospective
workilow and the prospective workflow are connected as
modular stack block layers, wherein said each worktlow 1s
configured to operate separately as an individual stack

block.

4. The method of claam 2, wherein the previous and
current health data i1s the health data of a patient including
one or more documents selected from a list of documents
including medical charts, lab reports, radiology reports,
claiams including MAO-004 {forms, pharmacy reports,
durable medical equipment (DME) reports, health informa-
tion exchange (HIE) data, and Hierarchical Confirmation
Code (HCC) summary.

5. The method of claim 1, wherein the input data of the
master knowledge graph 1s processed by the NLP module to
add clinical context and relations with a plurality of entities
provided by the master knowledge graph.

6. The method of claim 1, wherein the unstructured and
structured data include clinical and non-clinical data of a
patient, the clinical data include health records and the
non-clinical data include one or more demographic details of
the patient, wherein the unstructured data includes machine-

readable and scanned electronic documents, and the struc-
tured data comprises health record data in HL7, FHIR,
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CCDA format retrieved from Flectronic Health Record
(HER) system and Health Information Exchange (HIE)

system.

7. The method of claim 1, wherein the Application Rec-
ommendation System 1s an ICD-10-CM code recommenda-
tion system.

8. The method of claim 1, wherein the coder performs one
or more curation tasks selected from the tasks of accepting
the output provided by the prospective worktlow; updating
the output including editing of the code, addition of evidence
or removal of evidence; rejecting the suggested output;
adding new code and supporting evidence from the medical
charts.

9. The method of claim 1, wherein, based on one or more
curation tasks executed by the coder, the feedback process-
ing module provides one or more feedbacks, including:

an 1mplicit feedback, based on the curation tasks includ-

ing accepting, updating, and adding of actions, auto-
matically collects the feedback; and

an explicit feedback, based on the curation task including

deletion of an action, requires confirmation from the
coder.

10. A system for calculating a rnisk adjustment factor
(RAF), comprising one or more processors and one or more
computer-readable storage devices having stored a plurality
of computer-executable instructions, wherein execution of
the computer-executable instructions causing the computer
system to:

recetve an mput including a structured data and an

unstructured data by a retrospective worktlow to 1den-
tify one or more clinical entities;
parse the unstructured data format into the structured data
format by a Natural Language Processing (NLP) mod-
ule and said parsed structured data and the input
unstructured data 1s passed to an Application Recom-
mendation System;
identily an evidence by the Application Recommendation
System based upon the unstructured data and said
evidence 1s processed based on an mput recerved from
a master knowledge graph module;

suggest an output by a prospective worktlow to a coder,
wherein the coder performs a plurality of curation tasks
to provide a feedback to a feedback processing module;
and

update the Application Recommendation System by add-

ing a new rule therein and fine-tuning the risk adjust-
ment worktlow system,

wherein the retrospective worktlow and the prospective

workilow are provided as at least two stack block layers
connected with each other and each stack block com-
prises a plurality of components, logic and flow.
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