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This 110-page report marks the inaugural cooperative work Deep Pharma 
Intelligence (DPI), Evomics Medical and the Yuan in a report providing 
insights and our findings of the Real World Studies (RWS) industry. RWS 
form a great opportunity for newcomers to make own business. The 
industry has its own leaders with cutting through technologies that can 
increase role and influence on the overall success of drug discovery and 
pharmaceutical business. RWS serves as the cheapest and fastest 
alternative to the gold standard of new medicine testing randomized 
controlled trials. RWS adoption can increase precision in the right 
treatment selection, control of chronic diseases, and help doctors find 
personal treatment for patients base on the history of billions. 
Alongside investment and business trends, the report also provides 
technical insights into some of the latest achievements in the applications 
of various technologies. The report highlights key players, industry 
developments, case studies, and trends in the following categories:
- Drug Development 
- Biomarkers
- Big Data
Each category deeply and reliably expose key insights in today's field 
development. The growing amount of wearable devices and innovation in 
IoT facilitate the expansion of advanced technology providers into the 
pharmaceutical industry is creating new evidence-based data analytics.  
Together DPI, Evomics Medical and the Yuan have profiled 125 leading and 
most innovative organizations in Asia, Europe, and the US. The aim of this 
report is to guide the readers in modern drug development and 
evidence-based medicine give a deep understanding of policies, create 
own landscape of leading companies and their services, and the major 
goal is to help find new growth opportunities. 
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The RWE is a fast-growing industry that is predicted to develop at a 
pace of 40% per year, outpacing the RCT growth rate. Industry 
approval of a common protocol for data collection will raise the 
industry to the next level of evolution. Such patient-centered 
businesses that analyze data and extract insights can provide a big 
boost to all industries.

As mandated by regulatory bodies, RWE has been limited to safety 
and post-marketing use cases. Pharmaceutical industry now applies 
RWD and RWE in a range of areas, including clinical development, 
medical engagement, value and access, and lifecycle management. 
This explosion has resulted in the emergence of new and innovative 
RWD and RWE applications, such as biomarker identification for early 
diagnosis, synthetic control arms for faster clinical trial approval, 
value-based contracting for better reimbursements, and patient 
prediction for earlier detection and treatment.

Pharma companies are spending extensively on RWD because such 
curated data sources aid in the development of creative evidence, 
particularly in difficult data environments and rare diseases. Taking a 
proactive approach to meeting data requirements can help overcome 
issues including data availability, privacy, and regulatory compliance. 

Real World Studies is New Force in Clinical Trials and 4P Medicine 
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Real World Studies

Real world studies refer to using of data obtained from the real world. Real world data usually comes from scientific publications, 
electronic health records (EHR), patient registries, health surveys, medical claims or billing activities databases, patient-generated data, 
mobile devices, social media, etc. This data then is used for different applications: drug development, patient diagnostics, patient 
treatment. 
Real-world data is beneficial, but it isn't easy to find, access and use because of its unstructuredness. The implementation of Artificial 
Intelligence helps with this problem. Such new technologies as NLP assist in working with real-world data making it easier, more efficient 
and faster. 

AI in Real World Studies

Drug Development Diagnostics Medical Institutional Helping

Target Identification

Clinical Trial Design

Pharmacovigilance

Biomarkers Finding

Imaging

Disease Prevention and 
Risk Assessment

EHR and Other Big 
Clinical Data Processing 

Smart Medical Devices and 
Other Hardware

Administrative Data Processing 
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Randomized Controlled Trials (RCT) is an experimental form of impact evaluation in which the population receiving the treatment is chosen 
at random from the eligible population, and a control group is also chosen at random from the same eligible population. It tests the extent to 
which specific, planned impacts are being achieved. The distinguishing feature of an RCT is the random assignment of patients to the 
intervention or control groups. One of its strengths is that it provides a very powerful response to questions of causality, helping evaluators 
and programme implementers to know that what is being achieved is as a result of the intervention and not anything else.

Randomized Controlled Trials
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Real World Evidence (RWE) is the clinical evidence about the usage and potential benefits or risks of a medical product derived from 
analysis of RWD can be randomized trials and observational studies. In limited instances, regulators has accepted RWE to support drug 
product approvals, primarily in the setting of oncology and rare diseases. When approval is based on a single-arm interventional trial — often 
when using a parallel assignment control arm is unethical or not feasible and usually when the effect size is expected to be large, based on 
preliminary data. 
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Healthcare Databases & Electronic Health Records
Records of laboratory and clinical data created inside of healthcare systems that reflect patient health data, EHR is the most 
common type of record that emerging during clinic visits and is routinely used by doctors to access lifelong patient history.

Pharmacy and Health Insurance Databases
Administrative claims databases are systems of data from claims that are submitted by healthcare providers to payers when a 
patient uses health services. The data could be used for estimation long-term impact of changes on healthcare systems. 

Patient-Powered Research Networks
Patient-powered research networks (PPRNs) are online platforms run and developed by patients, carers, clinicians and 
researchers.  They're utilized to collect and organize health and clinical data about a single ailment or a group of diseases.

Patient Registries
Patient registries with the predetermined structure of records that cover data from a group of patients with a specific disease, 
treatment, conditions, and outcomes. Registries usually contain all clinical information, biological samples stored in biobanks. 

Social Media
Social media are internet-based websites and applications that allow the creation of networks and communities for sharing 
user-generated content. Patients share data about the effectiveness of treatment, adverse effects, and so on.

Real World Data (RWD) are data relating to patient health status and/or the delivery of health care routinely collected from a variety of 
sources. Examples of RWD include:
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Real World Studies and Randomly Controlled Trials

Real World Evidence (RWE) and Randomly Controlled Trials (RCT) data are considered mutually complementary but evidence from 
traditional clinical trials will not be considered RWE, various hybrid or pragmatic trial designs and observational studies could generate 
RWE.

Designed to prove whether a medicine or treatment 
works under specific conditions has large number of 

criteria that limit the amount of participants

All information collected in controlled settings, 
according clinical data acquisition protocol

Studies are reasonable in the case of the treatment research for 
common diseases the rightly conducted studies guarantee 

the safety much lower risk of unmet side effects, such 
trials  usually held with a large number of participants 
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Designed to prove whether a medicine or 
treatment works in the real world

Information collected in non-controlled settings primary and 
secondary patient-base info from devices hospital records

Studies are reasonable in the case of the treatment research for 
rare and orphan diseases,  significant unmet need, RTC is 

unrealizable,  in case of small patient populations, including 
situations where placebo trial arms may be  impractical. 

Studies designed for middle and upper stages
 of the drug development process 

Studies can be provided in the early stages of the drug 
development process to identify disease treatment 

patterns and epidemiology

RCT RWS



Big data Diagnostics

Drug development
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― Tempus, a technology company advancing precision medicine through the practical application of artificial intelligence in 
healthcare, has announced an additional $200 million fundraising and $250 million in convertible notes at a post-money 
valuation of $8.1 billion dollars. Baillie Gifford, Franklin Templeton, Google, Novo Holdings, and T. Rowe Price have put money 
into the enterprise in this investment round. Tempus has now raised $1.05 billion thanks to these investors. The company has 
also been able to compile one of the world's largest databases of healthcare information for now.

― Sensyne Health, a clinical AI enterprise, invested in Phesi, a virtual clinical development company, and the two companies 
joined their datasets to create a larger dataset of clinical trials with over 60 million patients. Combined with Sensyne's 
machine learning expertise, dataset provides a better understanding of clinical trial and real-world patient populations, which 
can help select the right patients for synthetic control arm clinical trials as a comparison to traditional clinical studies, 
according to the company.

― Indegene Pvt. Ltd, a healthcare solutions company, has raised $200 million in funding from Carlyle Group and Brighton Park 
Capital, both of which are based in the United States, to help it expand globally. Carlyle and Brighton Park Capital will acquire 
minority holdings in Indegene through a primary investment and a secondary sale of current shareholders and early investors. 
Regulatory approvals are pending on the acquisition.

Selected Pharma RWS/RCT Industry Developments 2020 – 2021 

FEB 
2021

DEC 
2020

JAN 
2021
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― Happify Health, a global software-enabled healthcare platform that improves mental and physical health, recently announced 
that it has raised $73 million in Series D and related financing to advance and expand its healthcare platform, which is 
focused on digital therapeutics and patient care delivery. Deerfield Management Company spearheaded the investments, 
which also included Omega Capital Partners, ION Crossover Partners, and existing investors.

― ObvioHealth, a global Virtual Research Organization (VRO), has announced a new collaboration with Hyfe AI, an artificial 
intelligence firm that has developed a tool to detect and track acoustic characteristics, with a focus on coughing at first. To 
capture and analyze coughing incidents, ObvioHealth will integrate Hyfe's technology into its decentralized clinical trials 
platform and smartphone app. Coughing frequency, severity, and kind are all analyzed by clinical researchers using this 
equipment, which collects data in real time as the incident occurs.

― ObvioHealth announced the completion of a $31 million round of funding. Dedalus Group, an international provider of 
healthcare IT and diagnostic tools, and Novotech Health Holdings Pte. Ltd. ("Novotech"), Asia Pacific's highest revenue 
biotech-specialist CRO in 2020, lead the round. The partnership's first stage allows academics to work with hospitals to 
undertake granular prognostic and predictive analysis in order to identify more precise patient subpopulations while adhering 
to strict European privacy and data security standards.

Selected Pharma RWS/RCT Industry Developments 2020 – 2021 

JUN 
2021

APR 
2021

JUL 
2021
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― Castor earned $45 million in Series B funding to continue upgrading the process of decentralized clinical trials. Existing 
investors Two Sigma Ventures and Inkef Capital joined Eight Roads Ventures and F-Prime Capital in co-leading the round. 
Castor has now raised $65 million in total fundraising since its inception in 2012. Its software includes a self-service version 
that allows researchers to construct studies and incorporate real-time data from in-person and remote patients from any 
source. Patients who want to participate in clinical trials can use a smartphone app to enroll and contribute their data.

― Sanofi, has made a $3.2 billion offer to buy Translate Bio, a U.S. biotech startup, as it focuses on next-generation mRNA 
technology following setbacks in the COVID-19 vaccine competition. Sanofi would buy all outstanding shares of Translate Bio 
for $38.00 per share in cash, reflecting a total equity value of nearly $3.2 billion, according to a statement that verified an 
exclusive report by Reuters.

― Athelas, the developer of an in-home blood diagnostic device designed to monitor the immune system from a drop of blood, 
has  raised $72,000,000 / Series B from General Catalyst, a venture capital firm that provides early-stage and growth equity 
investments. The company  has raised a total of $90.7M in funding over 3 rounds.

Selected Pharma RWS/RCT Industry Developments 2020 – 2021 

AUG 
2021

JUL 
2021
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― Immunitas, an immuno-oncology firm that was previously supported by Novartis and Bayer's venture arms, has raised another 
$58 million to advance a novel class of checkpoint inhibitors to the next stage. Immunitas is seeking to overcome the 
challenges that have traditionally been associated with checkpoint inhibitors, which don't work for everyone and sometimes 
require combination regimens with other medications to maximize their clinical potential.

― Sanofi, engaged in the research, development, manufacturing, and marketing of innovative therapeutic solutions French 
company, has agreed to pay $1.9 billion for the US biotech Kadmon Holdings Inc., getting a potentially blockbuster medicine 
to add to its transplant-drug portfolio. Sanofi's board of directors approved the deal, which was the company's third significant 
acquisition this year.

― Cerner, a supplier of healthcare information technology solutions, services, devices and hardware, has been awarded an 
18-month, $134.1 million task order to deploy the company's electronic health record platform to additional Department of 
Veterans Affairs medical locations. The VA set aside $113 million for the deployment of EHR Modernization Wave G. The 
money will go to the Louis Stokes Cleveland VA Medical Center and the John D. Dingell VA Medical Center in Detroit for 
deployment activities.

Selected Pharma RWS/RCT Industry Developments 2020 – 2021 

SEP 
2021

AUG 
2021
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― Yidu Tech Inc., which provides artificial intelligence and big data products to the health-care market, closed at HK$65.2, up 
from HK$26.30 at the IPO. At the top of a marketing range, the business sold around 156 million shares. The company has 
jumped 148 percent in Hong Kong debut after a HK$4.12 billion (US$531 million) first public offering.

― LinkDoc Technology, the Chinese healthcare industry's big-data unicorn, just raised CNY 700 million in a Series D+ funding 
round. CICC Capital, Yoshan Fund, Jinnan-Haihe-Kuandai Industry Fund, and previous investors all participated in the 
transaction. LinkDoc will use the funds to expand its big data-driven AI healthcare business ecosystem, which is built on three 
pillars: doctors, medications, and insurance. The business model will encompass the entire therapy cycle, as well as create a 
real-world data platform for cancer pharmaceutical development and unique payment options based on treatment outcomes.

― InferVision, a medical AI business, has raised RMB 900 million (USD 139 million) in a Series D round from Goldman Sachs, 
Z-Park Fund, and CCB Trust. The money will be used for both research and development as well as expanding into new 
international markets. Big data and artificial intelligence are used by InferVision's platform to screen, diagnose, and treat a 
variety of malignancies, cardiovascular illnesses, and infectious diseases.

― BioMap, a biological computing platform, has raised $100 million in a Series A investment headed by GGV Capital. This is the 
company's first time seeking outside capital. Baidu, Legend Holdings' Legend Capital, Bluerun Ventures, and Xiang He Capital 
were among the new investors in the round.

Selected Pharma RWS/RCT Industry Developments 2020 – 2021: Asia 

JAN 
2021

MAR 
2021

JUL 
2021

AUG 
2021



Real World Studies 
in Drug Development

DEEP 
PHARMA 
INTELLIGENCE

http://www.deep-pharma.tech
http://www.evomics.net/
https://www.the-yuan.com/


Drug development is a complex process of information collection in clinical trials about candidate molecules. Today world practices 
recognize double-blinded trials as a gold standard of data gathering and getting true conclusions about the effectiveness of treatment. 

In case of exceptional for drug approvement, US and China regulators can consider Real-World Studies. For instance the Food and Drug 
Administration (FDA) has created a framework for evaluating the potential use of real-world evidence (RWE) to support the approval of a 
new indication.From 1983 to 2021 more than 20 new drug application was approved by EMA and FDA. The main application is for 
oncology, neurology, metabolism (lipoprotein lipase), cardiology. The approval rate is growing each year when drug developers present 
RCT and RWE.

FDA drug review times decline from 3 years to 1 year for emergency approvement based on RWE, but general time spent from 
authorization to approval remains 8 years.

Conduction: Analyzing of all performance 
information, tracking of patient clinics workers

RWS Drug Development
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Trial design: protocol design for patient recruitment, analysis 
and interpretation of data from literature and previous studies. 

Stages of clinical research

Closeout: Generation of the report, easier 
work with management of data.

Start: Work with EHR and other information to help recruit 
patients, control documents, simpler view of whole studies 
from different countries and for various medicines.



It is the next step in the development of RWS because in 
silico trials offer the ideal complement to RWE, helping 
reduce the uncertainty of trials and strengthen arguments 
for the regulators HTA agencies already accept evidence 
beyond RCTs, and as the value of computer-powered 
evidence growing that create more sense in the development 
of such services.

RWS Drug Development: Easier Trials at NovaDiscovery 

Deep Pharma Intelligence 19

NovaDiscovery offers an addition to RWS in silico clinical trials in virtual patient populations. 

The JINKO platform is NOVA’s unified in silico clinical trial 
simulation platform.
- JINKO’s modular design allows for a number of distinct 
use-case-oriented workflows, spanning from in-house model 
design, all the way to client-side interaction with the 
simulator.
- The SBML format is a machine-readable format to 
represent Computational Models in Systems Biology
- JINKO's platform design adopts the Security by Design 
patterns and practices to ensure confidentiality, integrity, and 
availability of the resources under its care.

1

2

3

4

5

6

Problem formulation
Project Plan

Systemic 
knowledge review
Knowledge Model

Computational Models
Computational models 
of disease & treatment

Virtual population
Inter / intra-patient 
variability

Model validation
Validation report and in 
silico study protocol

Simulation
Research report



RWS Drug Development: Easier Trials at ObvioHealth 
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ObvioHealth provides services to reduce the time and cost of RWE trials via collecting data from more than 
20 parameters on wearable devices. 

Clinical Planing

Each patient has a massive amount of data that, with the 
right collection, structuring, and access, can be structured, 
aggregated, and analyzed to provide invaluable health 
insights.

Optimization of clinical trial recruitment
and protocol design

RWD can help with cohort recruitment, questionnaire design, 
and workflow. Integration of electronic health records can 
aid in the identification of patient subpopulations using more 
refined demographic criteria, or more granular information 
such as digital biomarkers or phenotypes that can aid in the 
definition of patient pools more quickly and accurately. This 
data can, in some cases, eliminate the need for direct patient 
screening.

ObvioHealth client roster:



SAS provides advanced life science analytics intelligent software and services to enable companies to 
optimize their trials, and generate complete report for stakeholders. 

SAS main steps and technologies include:

Deep Pharma Intelligence 21

Determining clinical study feasibility based on the number 
of patients meeting criteria, a complex system determines 
the patient population for specific trial requirements. 
Using an intuitive interface, extract patient populations 
interactively, reducing the required time and resources.

SAS Analytics Framework enables operations with 
real-world data from multiple sources, as well as 
population comparisons using data models enriched with 
industry ontology. The cohort of patients completes faster 
and generates more insights.

SAS developed a RWE platform that 
combines data integration and data 
management; Platform is interactive, 
near-real-time patient cohort generator; 
and has embedded ML and AI

Using advanced analytics, artificial 
intelligence, machine learning, and 
interactive visualization tools to quickly 
surface summary results and complex 
analytics.

RWS Drug Development: Easier Trials at SAS



Company extracting knowledge from previous treatments, 
comparing data from usage current standard of care and new drug 
candidates.Platform provided data to assess disease incidence, 
treatment response, lab values, relevant medical history, survival 
status, and health resource utilization. Service reduces cost and trial 
duration. While a typical Phase III study costs $10 – $50 million and 
takes 1 to 4 years, the same rws was performed at a far lower cost 
and took from three to twelve months from start to finish, including 
patient selection and extensive manual EMR review.

For customers, they offering 
● High-validity clinical studies accelerating trial 

development and extracting population-level insight. 
● Disease registries using their datasets with 

structured and unstructured data, the company 
achieves high visibility into cohorts of interest, 
interventions, and clinical and financial outcomes. 

RWS Drug Development: Insights from Trials

Deep Pharma Intelligence 22

Verantos platform generates insight from 
trials they embrace all the available data 
getting results in understanding the 
healthcare system in a finance and clinical 
aspects.

Nashville Biosciences has developed a 
database of structured medical data 
that contains data collected during 
more than 10 years of 3 million patients

Previous treatment Knowledge Population health Clinical trials



Precision Life combine of genomic, 
phenotypic and clinical features for:

- deeper understanding of the 
biology of complex diseases

- more precise patient 
stratification

- identification and validation 
of novel targets for unmet 
medical needs

- systematic analysis of drug 
repurposing opportunities

- better, more personalized risk 
scores for complex diseases

- clinical decision support 
tools for guiding precision 
medicine

RWS Drug Development: Insights from Trials

In exchange for continued access to their 
electronic medical information, patients and 
their treating physicians gain decision 
support and access to top medications and 
diagnostics.

- collects and structures rich, multi-year 
Real World Data of patients in 
diagnostic cancer and cancer 
screening studies across an unlimited 
number of sites.

- centralizes data collection and data 
exchange from patients in sponsored 
clinical trials so they can receive 
follow-up at community oncology 
centers near their home.

- provides, collects, and structures 
regulatory-grade data for use as 
external control arms in single arm 
clinical trials.
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Precision Life provided precision 
medicine services for patients 
accessing the best options for 
treatment reducing the cost of care. 

The patient-centric approach of xCures 
ensures that advanced cancer patients stay 
engaged with the platform.

Genomic
Phenotypic

Medication

New targetsOld medication

Clinical Trials

RWE



IQVIA is a provider of consulting, clinical trials design, and conduction with a focus on Phase I-IV  of 
biopharmaceutical development, their analytical services form results of trials in appropriate formIQVIA 
supports the generation of the right RWE to meet stakeholder needs with confidence and get real results.

Scientific teams trained for traditional and 
innovative real world study designs to find the right 
approach for a customer’s research question. 

Delivers the evidence customers need with innovative and proven solutions, like 
External Comparators, Extensions Studies, Enriched Study Methods, Pragmatic 
trials, Direct-to-patient studies.

Use AI and Machine Learning, Natural Language 
Processing, SaaS software and data anonymization tools 
to enable innovative and efficient evidence solutions.

Over a million data feeds, representing over 800 million 
non-identified patient records, provided to the customers 
according to their needs.

RWS Drug Development: Insights from Trials at IQVIA  
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Healthcare domain knowledge spans therapeutic 
areas and the entire product lifecycle.



GNS Healthcare accelerates the discovery and development of drugs to improve patient outcomes and 
significantly reduce total cost of patient care.Provider of a big data analytics platform intended to offer 
analytics tools for precision medicine and population health.

GNS Healthcare in collaboration with Tempus creating in silico patients that simulate drug treatment at the individual patient level for 
Prostate Cancer. Gemini is in silico patient is fueled by rich clinico-genomic data,  whole exome sequencing, RNAseq, patient 
treatment history, current treatments.In silico patients generate insights that are applied for clinical trials also digital version could 
simulate gene and protein “knock downs” stimulating the discovery of novel drug targets and disease mechanisms that can be rapidly 
validated experimentally.

Run in silico Head-to-Head Clinical Trials

Create a simulation of trials in silicon, the 
information supports to get valuable insights 
from early trial data and simulate how your 
patient population will respond to treatment over 
standard of care therapies, enabling more 
confident decisions on patients enrollment.

Line of Therapy Optimization

Simulate patient response to 
treatment with an alternate line of 
therapy using the in silico patient.

Treatment Sequence Optimization

Give a better understanding of 
which treatments better fit and 
address in which order should 
drugs be delivered.

RWS Drug Development: Insights from Trials at GNS Healthcare 
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The expansion of real-world studies has accelerated the development of alternative solutions that can be used for more 
successive drug development. Digital Twin and GWAS are two examples of such studies.

Deep Pharma Intelligence 26

Stages of clinical research

RWS Drug Development: Twin Studies  

The collection and analysis of data can help 
shorten the time it takes to bring a medicine 
to market. Digital twins can aid with 
manufacturing advancements and the 
commercialization of a new medication. 

The first step in creating a digital replica is to 
outfit each manufacturing stage with in-line 
sensors. These sensors allow several types 
of data to be collected and evaluated in real 
time. 

Models can be created by combining 
analytical data with physical, chemical, and 
biological data, and these models serve as 
the foundation for the digital twin.

Source: McKinsey & Company

https://www.mckinsey.com/industries/life-sciences/our-insights/real-world-evidence-from-activity-to-impact-in-healthcare-decision-making


Certara is a provider of life science modeling & simulation solutions, regulatory science, and scientific value 
assessment software and services software that accelerate regulatory approval and increase success rate.

Certara's Virtual Twin technology develops a computer-simulated model of each patient, mirroring the patient's many qualities that 
influence the fate of a medicine in their body and, thus, its effects.The platform enables drug developers and clinicians to predict the best 
drug dosing regimen for a specific patient firstly evaluating the impact of different drug doses, schedules in the is silicon twin that can 
reduce therapeutically induced factors such as side effects from overdosing or getting a lower dose of medicine than needed for building 
such model.

RWS Drug Development: Twin Studies

Deep Pharma Intelligence 27

To accelerate proof of 
concept, the company 
tailors clinical pharma- 

cology, pharmacometrics, 
pharmacokinetic and 

pharmacodynamic analysis, 
and regulatory strategies.

Certara uses proprietary AI 
to accelerate regulatory 

submissions and approvals 
through customized 

regulatory submission 
strategy, communications, 

and operations.

From D360 scientific 
informatics to mechanistic 
modeling with the Simcyp 

PBPK Simulator and 
Quantitative Systems, the 

company provides software 
spanning the entire drug 
development lifecycle.

Certara maximizes value 
through decision analytics 
and modeling, value and 
access consulting, and 

real-world data solutions, all 
powered by HOPE Bayesian 

modeling engine and 
relayed through platform.

Integrated Drug 
Development

Regulatory 
Science

Biosimulation 
and Informatics

Evidence 
and Access

Sources: Certara

https://www.certara.com/?utm_medium=ppc&utm_source=googleads&utm_content=brand&utm_campaign=brandeurope&gclsrc=aw.ds&gclid=CjwKCAjwndCKBhAkEiwAgSDKQYd0rWVaz_oKaJLUQ5hx5ClT_lgycOuUZTk9gFzr5xo5iZCpHnnUmxoCOx8QAvD_BwE


Certara use two own cutting edge approaches physiologically based pharmacokinetic (PBPK) and quantitative systems 
pharmacology (QSP) modeling and allows the readouts from complex, fragmented clinical datasets to be harmonized in a 
biologically relevant way.

RWS Drug Development: Twin Studies

PBPK model includes the patient’s age, weight, sex, ethnicity, and 
genetics for drug metabolizing enzymes and drug transporters.The 
model also reflects the patient’s current drug dosage, fed or fasted 
state, comorbid conditions, comedications, and their level of organ 
function which affects the activity of certain metabolic enzymes and 
transporters predict potential drug-drug interactions both from 
pharmacokinetics and a pharmacodynamic standpoint.

QSP combines computational modeling and experimental data to 
examine the relationships between a drug, the biological system, 
and the disease process.  With the ability to leverage vast amounts 
of biological and pharmacological data, QSP enables the 
understanding of disease pathophysiology, to identify and test 
therapeutic strategies in virtual trials with virtual patients.QSP model 
is developed for each patient using the same comedications, 
genotypes, biomarkers, and β‐amyloid and tau load as in the trial. 
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https://www.certara.com/software/simcyp-pbpk/
https://www.certara.com/software/quantitative-systems-pharmacology/
https://www.certara.com/software/quantitative-systems-pharmacology/


RWS Drug Development: GWAS

The goal of genome-wide 
association studies (GWAS) is 
to find genotype–phenotype 
relationships by evaluating 
genetic variants throughout the 
genomes of many people. 

Over the last decade, GWAS 
have changed the area of 
complex disease genetics, 
revealing several striking 
connections for human 
complex characteristics and 
disorders. 

Despite significant progress in 
identifying novel disease 
susceptibility genes and 
molecular pathways, as well as 
in putting these discoveries 
into therapeutic practice.

Deep Pharma Intelligence 29



Illumina creates, manufactures, and sells integrated technologies for studying genetic variation and 
biological function. Company innovative, array-based solutions for DNA, RNA, and protein analysis 
serve as tools for disease research, drug development, and the development of molecular tests in the 
clinic.

A genome-wide association study is an approach that involves rapidly scanning markers across the complete sets of DNA, or 
genomes, of many people to find genetic variations associated with a particular disease.

Benefits of Genome-Wide Association Studies
● Identification of novel variant-trait associations, with more than 50,000 trait- and disease-associations 
● Genotype information that can be leveraged for clinical applications, including development of polygenic risk scores used 

for early detection, prevention, or treatment of disease as well as drug development, selection, and dosage
● Generation of easily shareable data, facilitating analysis on increasingly large and diverse sample sets

RWS Drug Development: GWAS
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Randomly Controlled Trials 
in Drug Development
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Lead Companies That Use AI in RCT 

IQVIA using AI for searching of participants for clinical trials through its 
own databases. in clinical trials the wrong organization moves timelines 
and rising the cost of drug development.

AICure develops a mobile application to improve 
patient engagement, the relationship between the 
site and the patient, and achieve a deeper 
understanding of individual and population-wide 
disease symptomatology for improved health and 
trial outcomes.
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Lifebit work with genetic big data to leap-forward 
cures, disease prevention, and drug design. 
Targeted drug discovery, design, trials and 
treatments are empowered by machine learning 
techniques on a base of patient phenotype data. 

Embleema provides two services, the first one is 
a selection of patients for clinical trials. AI and 
ML identify the right patient and find fitted 
patiants. The second is a big data analytics 
solution that enables better insights.

Trials Ai proposes new smart developed 
protocols for clinical trials that are optimized to 
fast document circulation, connect to 
specialized literature linked with the theme of 
studies, AI can predict bottlenecks of studies, 
threads, and solutions for preventing such 
issues.



Trials.ai is a company dedicated reduce time, cost, risk of clinical trials conduction, it use patient-centricity 
for better performance in the treatment development during the trials.

-  Objectives & Endpoints 
-  Inclusion / Exclusion
-  Study design
-  Outcome measurements
-  Regulatory guidances
-  Schedule of assessments
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The Trials.ai platform uses artificial intelligence by way of NLP and ML to optimize clinical trial protocols for speed and efficiencies. Smart 
Protocol Design & Authoring. The company designs protocols of clinical trials that are optimized as data feed downstream documents and 
systems to speed study startup and decrease manual inputs and errors. Its algorithms were created for mining massive amounts of 
trial-related documents. Targeted training and tuning of drugs development allow for greater precision in trials.

-  Connect to downstream systems 
   and speed study startup
-  Access the latest literature 
   at your fingertips
-  Unique ML algorithms 
   to flag potential threats

Trials.ai is now a resident company at JLABS San Diego, a 
premier life science incubator program run by Johnson & Johnson 
Innovation. JLABS is a global network of open innovation 
ecosystems that enable and empower innovators to create and 
accelerate the delivery of life-improving health and wellness 
solutions to patients worldwide. JLABS, as an innovator, assists 
entrepreneurs in the pharmaceutical, medical device, consumer, 
and health tech industries in bringing healthcare solutions to 
patients and consumers.

Smart Protocol Design & Authoring
Trials.ai is focusing on:

Trials.ai AI for Optimization of Clinical Trials

https://jlabs.jnjinnovation.com/
https://jlabs.jnjinnovation.com/


Keen Eye develops the AI platform company that elevates computational pathology to guide better drug 
development and diagnostics.

 Keen Eye’s AI Platform with Computational Pathology
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The platform is dedicated 
to working with data in 
accordance with GCP and 
GLP principles.

Data collected during 
trials was appropriately 
processed. It is possible 
to make sure that data, 
controls are complete. 
The activities of specific 
individuals are getting 
documented.

All software tools used in 
the GCP and GLP 
processes, including the 
Keen Eye AI platform, are 
tested before to usage to 
ensure that they meet 
industry standards.

Clinical Study 
Management

Data 
Integrity 

Computerized 
System 

To protect the well-being 
and safety of patients, 
each Keen Eye team 
member is regularly 
trained in GCP and GLP 
laws and is qualified for 
their individual clinical 
and nonclinical project 
responsibilities.

Clinical 
Awareness

Keen Eye Quality Management Framework

Quality Management System

The Keen Eye quality and the 
robustness of our quality management 
system, they work according to ISO 
13485 delivering high-quality products 
in the most responsive way.

Quality beginning with the initial stages 
of projects. Standardized policies and 
procedures govern our facilities, 
working environment, and operations, 
and they are reviewed on a regular 
basis.

            Organization



Real World Studies and AI:
Diagnostics 
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RWS and AI: Diagnostics

The diagnostic category can be roughly divided into three subcategories: biomarkers, risk assessment and imaging. Please note that 
this classification is not single and universal, but we found it the most convenient for the need of this report. 

Biomarkers Imaging
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A biomarker (short for biological 
marker) is an objective measure that 
captures what is happening in a cell 
or an organism at a given moment. 
We collected the companies that use 
real-world data to identify and 
validate biomarkers in this 
subcategory. Moreover, in order to 
get in this subcategory, these 
companies should implement 
Machine Learning and/or Artificial 
Intelligence in their work. 

The imaging subcategory refers to 
companies that use "living" datasets 
of patient images linked with 
longitudinal clinical outcomes and 
implements Artificial Intelligence for 
these images processing. This 
subcategory is separated because 
imaging with AI in healthcare 
develops exceptionally rapidly 
compared to other diagnostic 
approaches. Additionally, this 
approach uses different types of 
ML/AI, such as CNN. 

Diagnostics

Risk Assessment

Risk assessment or disease 
prevention subcategory refers to 
companies that develop special 
kits/products for biological age 
calculation, the predispositions to a 
particular disease assessment, 
prediction of the risk to specific 
disease based on lifestyle and 
biomarkers, etc. The main features of 
such companies are Artificial 
Intelligence implementation and 
training of this AI on real-world data.
 



Pharmacovigilance and AI
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Applications of AI in Pharmacovigilance

The automation of manual, repetitive, routine tasks with case processing is perhaps 
the most important (and immediate) potential application of AI in pharmacovigilance 
(PV) – particularly the postmarketing surveillance (PMS) component of PV. AI will 
reduce the cost of processing each case while freeing up valuable resources for more 
complex and value-added tasks.

AI-powered big data analytics can also aid in the discovery of drug-event associations 
for specific groups of people, improving the detection of potential events while also 
improving risk-benefit assessments. According to some estimates, AI has reduced 
screening costs by 80% and general annotation costs by 50% while eliminating setup 
costs.

NLP algorithms can rapidly analyze large datasets derived from social media, news 
articles, medical literature, medical records, and other text data sources. This method 
employs artificial intelligence and trained analysts to look for signals indicating 
unexpected benefits or negative reactions. These signals provide valuable real-world 
intelligence that cannot be obtained by mining data from controlled clinical settings. 
Similarly, natural language generation (NLG) technology can be used to generate 
reports – or, at the very least, their framework, freeing up human experts to provide 
additional analysis and polish.

Auto-coding of terms used by consumers and non-medical personnel to official 
medical ontologies is another use case for AI in PV. A further application is the 
automatic conversion of ADRs recorded by audio or video into text.

1. Collects and manages data on the 
safety of medicines

2. Looking at the data to detect any 
new or changing safety issue

3. Evaluating the data and making 
decisions with regard to safety issues

4. Pro-active risk management to mini-
mise any potential associated risks

6. Communicating with and informing 
stakeholders and the public

7. Audit of the outcomes and key 
processes involved

5. Acting to protect public health 
(including regulatory action)

Sources: WHO, European Commission

https://www.who.int/teams/regulation-prequalification/regulation-and-safety/pharmacovigilance
https://ec.europa.eu/health/human-use/pharmacovigilance_en
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Pharmacovigilance and AI

Clinical Trials Reports

Spontaneous Reports Individual Case Safety 
Reports

Literature Reports

Regulatory Reports

Other Pharma-
covigilance Data

AI and ML remove the “noise”, identify 
patterns in data and predict outcomes

Unstructured Data

NLP processes and analyzes 
unstructured data

Analyzed information, 
data insights, data is 
organized and 
categorized

Identified adverse 
effects, risk score, 
predicted potential 
risk and other 
outcomes

Companies will be able to analyze PMS data faster than ever before as AI becomes 
more entrenched in healthcare, particularly PV. They will be able to quickly extract 
nuanced insights from large (and more accurate) batches of data, improving 
patient safety while lowering risk for drug manufacturers. Real-time signal 
detection will result in better and more personalized treatments, as well as better 
patient outcomes.

In key areas, PV professionals achieve near-perfect accuracy/compliance, 
a level difficult for a machine to match, emphasizing the importance of 
precisely defining operational objectives of using AI in PV, such as 
reducing the median time for human-in-the-loop during ICSR case 
processing.



Pharmacovigilance and AI

Pharmacovigilance is a crucial part of the drug development process, so proactively adopting cutting-edge technologies is an 
essential step to avoid under-reporting. Artificial Intelligence, Machine Learning and Natural Language Processing are among these 
technologies that significantly improve the pharmacovigilance process. Therefore, it is not surprising that more and more global 
pharmaceutical and technology companies created novel pharmacovigilance platforms based on AI.

UCB Pharma collaborate with 
Accenture to process individual patient 
safety reports faster

Sanofi uses natural language 
processing (NLP) technology to 
pharmacovigilance

IBM cooperates with MAP 
Health Management company to 
develop drug-safety analysis tool

Eli Lilly built a platform that 
uses AI to process data 

about adverse events

Parexel acquires AI 
company Roam Analytics to 
enhance pharmacovigilance 

services

Bayer cooperates with AI 
company Genpact to 

monitor the safety of its drugs

2 Key 
Advantag

es

Improve drug 
safety and 

reduce 
risks

Monitor drug manufacturing 
processes in real-time

AI
Determine 
drug 
efficacy

39Deep Pharma Intelligence Sources: Outsourcing-pharma, CIO, Newsroom IBM, HIT consultant, MedCity News, Genpact.com

https://www.outsourcing-pharma.com/Article/2019/01/30/Sanofi-NLP-text-mining-and-other-AI-tech-to-advance-findings-improve-data-use
https://www.cio.com/article/3521010/eli-lilly-ai-automates-adverse-reaction-reporting.html
https://newsroom.ibm.com/
https://hitconsultant.net/2020/09/23/parexel-acquires-healthcare-nlp-provider-roam-analytics/#.YR0SYdP7QzV
https://medcitynews.com/2019/12/belgiums-ucb-to-incorporate-accentures-ai-tech-into-pharmacovigilance-efforts/
https://www.genpact.com/about-us/media/press-releases/2018-genpact-and-bayer-to-co-innovate-to-leverage-artificial-intelligence-capabilities-for-patient-safety


Pharmacovigilance and AI: Indegene 
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Indegene is a global company that assists healthcare organizations in complex challenges. One of 
such challenges is adverse events management. They created a technology solution to automate 
monitoring, intake, processing, validation, seriousness assessment, and quality checks of 
safety-related cases.

Indegene Goals:

Improve quality, traceability and reconciliation

Reduced cost

The three main features of Indegene pharmacovigilance services:

● Domain-led technology-driven ready-to-deploy accelerators.

● End-to-end automation of pharmacovigilance case intake and 

processing.

● Touchless data entry with a focus on critical decision-making.Reduce turnaround time for cases

This technology is embedded by a cutting-edge AI algorithm that intelligently processes data by automated data capture from calls, 
voice-to-text conversion, social media and literature articles. The platform can auto-populate by capturing data from various 
structured, semi-structured, and unstructured sources, followed by thorough duplicate checks and accurate triaging and validation. 
Indegene has a large multidisciplinary talent pool of pharmacovigilance and product safety experts with extensive knowledge of 
various therapy areas and regulatory requirements that can perform medical reviews and safety assessments.

https://www.indegene.com/
https://www.indegene.com/
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RWS: Biomarkers

There is no single classification of biomarkers. Due to the large amounts of existing research data on biomarkers studies, diverse options 
for its classifications, etc., we emphasise that the particular categories used in this report are not universal. We believe that this 
classification covers the largest spectre of biomarkers and are compact at the same time. Additionally, we found it the most convenient 
for the need of this report. So we decided to distinguish biomarkers on blood-based biomarkers, immunological biomarkers, omic-based 
biomarkers, physiological biomarkers and digital biomarkers.

Blood-based Biomarkers Digital Biomarkers Immunological Biomarkers

Physiological BiomarkersOmic-based Biomarkers
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RWS: Biomarkers

Blood-based Biomarkers are the most investigated group of biomarkers. A number of 
parameters routinely measured in a comprehensive metabolic panel (glucose, albumin, 
creatinine, alkaline phosphatase, bilirubin), complete blood count (red blood cell counts, 
hemoglobin, hematocrit), and lipid profile (total cholesterol, low- and high-density lipoprotein 
cholesterol, triglyceride concentration) were found to correlate with age, age-related disease, 
and mortality. 

Immunological biomarkers are a valuable part of aging biomarkers. Dysregulation of the 
immune system is one of the hallmarks of aging, leading to chronic systemic low-grade 
inflammation. The most common immunological biomarkers of aging are proinflammatory 
mediators, such as cytokines and their soluble receptors, chemokines as well as acute phase 
C-reactive protein produced in the liver in response to inflammation. Additionally, 
immune-phenotype profiling (lymphocyte subset panel, CD4:CD8 T cell ratio) is also a 
biomarker of immune senescence.

Digital biomarkers are considered as parameters collected and processed by wearable digital 
devices. The main advantage of digital biomarkers is that they are cheap, publicly accessible, 
and do not require the assistance of medical professionals. These products have created new 
opportunities, enabling remote monitoring for biomedical research, decentralized clinical trial 
designs, and routine patient care. Additionally, digital biomarkers can predict some diseases, 
and they are commonly used in aging clocks. 

Blood-based Biomarkers

Immunological Biomarkers 

Digital Biomarkers

Source:  Wiley Analytic Science

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.201900408?saml_referrer
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RWS: Biomarkers

Such markers characterize is a person’s ability to perform the physical tasks of everyday living. 
They are useful markers of current and future health. Poor performance in tests of grip strength, 
walking speed, chair rise time and standing balance, and so on, are associated with higher 
mortality rates. In addition, lower levels of physical capability are associated with higher risk of 
cardiovascular disease (CVD), dementia, institutionalisation and difficulties performing activities 
of daily living (ADLs). Locomotor function, strength, balance and dexterity, are considered to 
capture underlying functions that are used most commonly as objective measures of physical 
capability in longitudinal studies.

These markers cover such biomarkers as genomic, transcriptomic, micro-omic, proteomic, 
epigenomic, epitranscriptome, etc. These biomarkers have been intensely developing over the past 
decade. The rapid spread and cost decrease of such technologies as high throughput sequencing 
and mass-spectrometry contributed to it. The main advantage of these biomarkers is that they 
analyze all pools of genes/ RNA transcripts/ microRNAs/ proteins/ DNA methylation instead of a 
small number of well-studied and carefully picked biomarkers. However, this leads to another 
problem - difficulty in the data processing. Nevertheless, this problem is actively solving by the 
implementation of such technologies as ML and AI. Omic-based Biomarkers

Physiological Biomarkers 

Source:  Wiley Analytic Science

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.201900408?saml_referrer


RWS: Biomarkers and AI

Digital Biomarkers

Blood-based Biomarkers

Omic-based Biomarkers

Immunological Biomarkers

Artificial Intelligence based on blood 
biomarkers predicts outcomes in 
epithelial ovarian cancer

Artificial Intelligence coupled with 
proteomics identified serum biomarker for 
early detection of autism spectrum disorder

Deep Learning identified digital 
biomarkers for detection of  
Parkinson’s disease

Machine learning detects early 
immunological markers as predictors 

of multi-organ dysfunction

Physiological Biomarkers

Machine learning coupled with 
ECG helps with early detection of  

coronary heart disease

AI +
Biomarkers
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0246581
https://www.sciencedirect.com/science/article/pii/S2666389920300477
https://www.nature.com/articles/s41597-019-0337-6
https://www.dovepress.com/artificial-intelligence-based-on-blood-biomarkers-including-ctcs-predi-peer-reviewed-fulltext-article-OTT
https://pubmed.ncbi.nlm.nih.gov/31404081/


Biomarkers and AI: EVOCAL Health 

EVOCAL Health is developing sophisticated Healthcare Intelligence Algorithms based on 
Artificial Intelligence and Machine Learning that uses vocal biomarkers like voice-, breathing- 
and coughing noises to detect diseases.
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Vocal Biomarkers have the potential to transform the way we detect and treat diseases through their accuracy, speed and 
cost-effectiveness. The idea behind is to shift healthcare from disease management to early prediction. EVOCAL HEALTH deploys their 
development in such everyday technology as smartphones which will enable early-detect diseases and monitor health with vocal 
biomarkers: on-scale, globally, anytime and anywhere.

Additionally, EVOCAL Health launched Human Voice Project. The Human Voice Project intend to decode the human voice and participate 
in clinical and real-life research. The company collaborates with many researchers, clinicians, engineers, designers & volunteers to develop 
tools and technologies to make it faster and easier to participate in studies and collect high-quality real-world data. The Human Voice 
Project intends to decode the voice changes during respiratory diseases, cardiovascular diseases, mental and neurodegenerative 
disorders. 

Accurate Quick Cost-effective

https://evocalhealth.com/
https://evocalhealth.com/


Biomarkers and AI: Oncora Medical
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Oncora Medical is a digital health company integrating big data and machine learning into radiation 
oncology. Oncora's intuitive software platform allows for better collection and application of real world 
data for all healthcare related decisions, for the benefit of the patient.

Currently, Oncora Medical develops a few algorithms for cancer outcome prediction. The most promising is a prediction of unplanned 
hospitalization after multimodal therapy in patients with gastrointestinal cancer. Currently, this model goes through the third phase of the 
clinical trials. To develop such a model, the company implements Machine Learning. 

Oncora Medical created solution platforms for healthcare and for research:

● Healthcare:
○ Patient care - data capture technology collects the most important oncology data elements for each patient naturally in the 

physician’s workflow.
○ Analytics  - intuitive visualization software for connecting real world data generated across clinical sources, including 

detailed oncology outcomes data and imaging to accelerate clinical discoveries. 
○ Quality - software to calculate and submit quality reports.

● Research:
○ Evidence - leverage the value of real-world data to accelerate evaluation of novel therapeutics for cancer patients.
○ Registry - data capture software to help research teams track key outcomes on patient treatments and outcomes.

https://www.oncora.ai/
https://www.oncora.ai/


Biomarkers and AI: Nashville Biosciences
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Nashville Biosciences focuses on genomic and bioinformatics resources for drug and diagnostics 
discovery. The company leverages real-world clinical and genomic data to advance the discovery and 
development of new, more personalized therapeutics and diagnostics. 

Nashville Biosciences offers many services. Some of them are:

● Real-world data cohort design - guiding scientists through the process of 
curating and analyzing custom controlled cohorts. Applications include 
synthetic control arms for clinical trials, natural history studies, trial 
recruitment optimization and comparative effectiveness analyses.

● Molecular data generation - whole genome/exome sequencing, genotyping, 
and other omics analyses, as well as a range of bioinformatics services to 
target and biomarker identification and validation.

● Disease/target identification - leveraging the real-world clinical history and 
linked genotype data to uncover genetic associations between drug targets 
and disease phenotypes and identify novel therapeutic indications and 
adverse event risks.



AI Diagnostic Imaging is one of the most promising directions in healthcare. Technology facilitates detection performance 
and qualification of various diseases. Computer-aided diagnostics are more accurate, sensitive, and specify small anomalies 
that could not be noticed by doctor.

MRI & CT

AI helps with a more precise diagnosis of chronic 
and acute diseases like muscular dystrophy etc.

RWS and AI: Image Analysis

The best position for scanning, choose the right settings for 
scanners based on a patient area of disease age gender, etc.

Reduce the time of scanning, AI allows emitting lower doses of 
radiation, produce low-quality images and then transform them into 
high-quality.

AI allows faster data transfer between radiologists during the 
image procession, quality remains the same, also AI highlight 
important regions.

Patients have a higher chance get the first time right diagnosis, AI 
study previous cases and recommend prescribe best possible 
medicines.
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Screening of kidney or liver 
diseases  AI imaging support 
clinicals in diagnosis automatically 
prioritize cases, alerting the 
pathologist to potentially suspicious 
findings reducing mistakes made 
unconsciously, time and cost (GE 
Healthcare CT scans for liver and 
kidney lesions).

RWS and AI: Image Analysis

Medical imaging seems perfectly fitted for the use of artificial intelligence models. AI can be a solution for not always 
available high skilled experts, and the possibility to diagnose accurately and more quickly when that can cost a life.

Neurological Abnormalities 
Today AI-based solutions can 
diagnose even neurological 
abnormalities to find only a small 
deviation in patient neuronal 
activity, eyes movement, etc. 
(although such technologies are 
capable of detection brain-related 
injuries).

Screening of the cancer AI 
powered dermatology apps can 
help people find disease earlier that 
reduce risk of untreated conditions, 
cost and time spended in hospitals 
(for instance Google’s Derm Assist 
can diagnose skin cancer).

Dental Imaging analysis is 
important to pre-diagnosis and 
design of better dental care  
(Denti.Ai developed solution for 
automated diagnostics for X-ray 
imagines, allow make more 
precise diagnosis and reduce 
amount of undiagnosed 
conditions).
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RWS and AI: Disease Prevention

AI in healthcare promising to become basement for delivery of data-driven personalized medicine one of the field is a 
prognosis of patient diseases or worsening of condition for that companies develop a novel AI-driven platforms.

PhysIQ now creates ML-based 
personalized analytics extract the 
“signal from the noise” by virtue of 
learning each individual’s own vital 
sign patterns and then detecting 
subtle changes.

Qynapse develops QyPredict platform 
to transform knowledge about CNS 
disease trajectory by combining 
genomics, biofluids, neuroimaging, 
cognitive endpoints and activities 
measures to help health decisions.

Biofourmis develops artificial 
intelligence and machine learning 
that reduced hospital admissions by 
70% and saw a 40% cost reduction 
when they harnessed the power of 
personalized, predictive care.

AliveCor AI-Enabled Platform for 
Doctors to Improve Stroke Prevention 
Through Early Atrial Fibrillation 
Detection, AI technology is used to 
create a personal heart profile for 
each user, enabling user identification

Medical EarlySign make more 
informed clinical and precise health 
management decisions by deploying 
AlgoMarkers and dozens of advanced  
AI-powered models for case-finding,, 
tracking, and monitoring 

FDNAs AI detects physiological 
patterns that reveal disease-causing 
genetic variations. Network of 
clinicians, labs and researchers 
creating fast-growing and highly 
comprehensive genomic databases.
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https://qynapse.com/qypredict/


RWS and AI: Disease Prevention
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Prognos Health provides a proper platform that handles clinically focused data and analytics with a 
range of analytics applications, including cohort design, patient journey studies, omnichannel 
marketing, and more. The prognosFACTOR platform has the power to process billions of 
fully-integrated lab and health records from millions of patients.

prognosFACTOR allows consumer get answers fast, empowering precise 
decision-making at all stages of the medicine lifecycle and member 
enrollment continuum.
Prognos with data-driven lab-based solutions works in  a Marketplace that 
includes medical and prescription claims, and with a token from Datavant, 
prognosFACTOR can integrate any data you need, including your own assets, 
to accelerate time to insight. 
Software drives the clinical specificity needed to improve outcomes and 
reach the patients and practitioners who can benefit from earlier intervention.

For physicians platform give additional amount of data  before they 
make a treatment decision.

- Confirms a suspected diagnosis
- Identifies which treatments are most appropriate for a patient
- Monitors if an existing condition is under control
- Determines if the patient is tolerating their current therapy

Patient Care Medical Record

Medical Database

Test Model Data Processing 

Patient

Disease Prediction
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EHR is a digital version of patient’s paper charts. One important feature is that information can be managed by others with access. In 
2011 firstly was presented standard describing data formats FHIR and API for exchanging of health records easier. From that time 
various companies searching or trying to cooperate with hospitals for that data because it is crucial for the development of platforms 
that will make a correct diagnosis, dosage of medicine, reduce the cost or select a better protocol of treatment. In such a marathon 
participate large tech companies: Apple, Google, Amazon, Microsoft, Oracle, IBM and many smaller companies and startups.

 

Microsoft released FHIR Server for Azure

Apple has more than 250 agreement with hospitals around the 
world and users can operate own data.

Amazon HealthLake is a new tool that provide solution for work 
and storage of EHR

Google joined with the American Medical Association

IBM offers Explorys Datasets rich clinical data from electronic 
medical records  

RWS Big Data: EHR

Revai goal is empower people manage their own health records 
with doctor family and etc.

CloudNine AI use code-free AI data management, saving month 
for non-technical users.

Elysium - blockchain to securely share health data

Oncochain - collect and standardize anonymous data from cancer 
sick patients

Eon Biotechnology company that focus on a controlling of 
infections diseases.
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Tempus is applying AI in healthcare for precision medicine goals, for that company is collecting and working 
up with its own library of clinical data and molecular data. Solutions could facilitate discovery, development, 
and delivery of optimized therapeutic options for patients through distinctive solution sets.
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RWS Big Data: Tempus  

The company has generated a molecular and clinical database. The data of patients that suffer from mental health cardiology and 
infection diseases also data from more than 30% of US cancer patients. The data is shared with partners.

Tempus develop its own cloud-based platform for pharma, biotech, and academia, the consumers can get access to data with all data 
analysis tools and compute everything they need.

The AI support getting powerful insights, such as:

● Risk and response prediction accessing 
multimodal characterizes

● Histogenomics - prediction from images 
of potential biomarkers

● Tumor microenvironment characterization 

Data sources Products

Consumers and services

Hospitals Genomic Labs RWD AI

● Risk prediction
● Histogenomics 
● Biomarkers

● Pharma
● Biotech
● Academia



Castor is a cloud-based clinical data management platform, enabling researchers to easily capture and 
integrate data from clinicians, patients, devices, wearables, and EHR systems.

Reduce time-to-market by efficiently capturing and 
integrating data from multiple sources on the 
top-rated electronic data capture (EDC) system.

Provide services that support to stay ahead of the 
competition by using the best-reviewed clinical 
research data platform.
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Efficiently manage data for your trials and registries 
on the top-rated electronic data capture system.

Castor is trusted by:Castor’s main tech & business points:

RWS Big Data: Castor  



The goal of Medical Data Vision (MDV) is to achieve precision and evidence-based medicine through the 
use of abundant real-world data. Such cutting-edge technologies have not been widely used in Japanese 
medicine. MDVs are a data collection system that collects administrative data. The data is anonymized at 
the hospitals, processed after that extracted data then can be utilized by over 100 companies from 
pharmaceutical companies, medical device manufacturers, academia, research institution, and health 
insurance providers.
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RWS Big Data: MDV 

Pharmacy Based 
Database

Hospital Based 
Database

Pharmacy Claims 

Advantages:
- can tell switch of drugs
- can understand 
prescription trends swiftly

Health Claims + DPC 

Advantages:
- abundant patient number
- abundant elderly patient 

Health Insurance 
Societies Database

Health Claims 

Advantages:
- can trach patient across 
various facilities 
(example: HP to GP)

Limitations:
- cannot tell other 
prescription outside of 
that pharmacy

Limitations:
- cannot tell what kind of 
treatment were operated 
on patients outside the 
hospitals

Limitations:
- cannot obtain elderly 
patient data

Large Scale Database

● Covering almost 23% of acute hospitals
● More than 1 million health claims each 

month
● Data is appropriate to analyze rare diseases, 

detailed conditions of medication/disease

Overwhelming Elderly Patient Data

● Collect health claim data from all types of 
insurance (Social/National/Latter-Stage 
Elderly Insurance)

● Accessing of patients epidemiology based 
on diseases commonly seen in an elderly 
population
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Benefits of AI in Healthcare

Artificial Intelligence holds enormous potential for improving the health of millions of people around the world. It can be used to improve 
the speed and accuracy of diagnosis and screening for diseases; to assist with clinical care; strengthen health research and drug 
development, and support diverse public health interventions, such as disease surveillance, outbreak response, and health systems 
management. Besides, these amazing, but already well-known benefits of AI application, there a few potentials of AI for healthcare that are 
mainly unknown for public. AI has the potential to solve challenges such as:

AI

Reduces unwarranted 
variation in clinical practice

Extracts novel 
insights from data

Enables better care through 
novel tools that support 
patients

Assists patients in 
managing their health

Improves efficiency and 
prevent avoidable errors

Source: analyticsindiamag.com

https://analyticsindiamag.com/real-world-application-of-ai-in-healthcare-is-still-a-challenge/
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Challenges of AI in Healthcare

Lack of Data Inapplicability Generalisation

There is a lack of data for 
different age groups, 
genders, and communities. 
This significant gap leads to 
inaccurate diagnosis and 
bias. There are three main 
reasons for this problem:

● Patient data is 
difficult to access; 

● Data is unstructured;
● Insufficient patient 

history.

Some AI systems work 
perfectly in laboratory 
conditions, but they are 
completely useless for 
clinical use. The reason for 
this is small factors that 
were not accounted for 
during the algorithm 
development. For example, 
lighting inside a room can 
significantly influence the 
results of algorithms that 
are based on images. 

Most studies are published 
directly on the preprint 
servers and not submitted 
to peer-reviewed journals. 
This means that many 
machine learning studies 
lack high-quality reporting, 
which helps to understand 
the risk of bias and the 
usefulness of prediction 
models.

AI systems are yet to 
achieve reliable generability. 
It may result in poor 
performance. The challenge 
of generalisation in 
healthcare lies in technical 
differences between the 
medical equipment, coding 
definitions and variations in 
local clinical and 
administrative practices.

Lack of High-Quality 
Reporting

Source: analyticsindiamag.com

https://analyticsindiamag.com/real-world-application-of-ai-in-healthcare-is-still-a-challenge/


Despite the potential benefit of real-world data, its widespread 
usage is hampered by a lack of established procedures for 
developing RWE. In contrast to the methodology and practices 
used in RCTs, RWE analyses today are retrospective or 
observational, which are both problematic. RWE study design 
and results need to be more transparent, similar to studies 
published by other pharmaceutical companies.

Valuable real-world data exists in many countries, the 
most prevalent data records in the United States and 
Europe. Policies encouraging  collection of real-world 
data  in Europa USA and Chinese, but in reality data is 
fragmented that significantly impacts the quality of 
data.

For medical research, more equitable access to current 
real-world datasets could improve data quality. Patients, 
physicians, policymakers, and the general public, on the other 
hand, can get benefits from the potential public health 
real-world data, but privacy concerns are limiting growth. Policy 
and society have to decide who have to get access to personal 
data.

Even if the technological challenges of using real-world 
data ethically and responsibly for the benefit of public 
health are resolved, stakeholders must be convinced 
that the benefits of collecting and analyzing real-world 
data outweigh the hazards of sharing such sensitive 
information.

Varied public support for RWE

Uneven quality of real-world data sources

Limits to access to real-world data

Lack of RWE analytics standardization 

Challenges of AI in Healthcare
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Creating an adaptive, integrated 
partner ecosystem. To establish 
legitimacy and trust in analysis, 
companies will need to discover 
academic cooperation. To resolve 
short-term concerns about the 
legitimacy and trustworthiness of 
these analytics, unbiased 
academic experts are required. 
Companies may also need to 
think about forming partnerships 
with subject matter specialists 
who have specific roles to play, 
such as analytics.

Next Steps for RWS Companies Development

Reliability of analytics

Increasing RWE providers' 
understanding and cooperation 
with interested stakeholders. 
RWE analytics helps payers, 
healthcare providers, and 
regulators make better 
healthcare decisions by 
delivering vital information that 
frontline personnel are 
responsible for obtaining.

Developing an operating model 
that promotes RWE integration 
and acceptance while also 
minimizing risk. This should 
include coordinated funding 
linked to milestones, an 
integrated evidence plan, and a 
governance process to 
manage risk from RWE 
activities

Benefits & Risk

Building large-scale platforms 
to handle and analyze data in a 
timely and cost-effective 
manner. RWE leaders must 
simultaneously capitalize on 
the benefits of RWE over RCT 
while also addressing the 
inherent flaws of real-world 
data sets

Search for Profit
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New Consumer 
Acceptance
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WHO Reported 6 Principles of AI Implementation in Healthcare

Humans should remain in control of healthcare systems and medical decisions; privacy and 
confidentiality should be protected, and patients must give valid informed consent through 
appropriate legal frameworks for data protection.

The designers of AI technologies should satisfy regulatory requirements for safety, accuracy 
and efficacy for well-defined use cases or indications. Measures of quality control in practice 
and quality improvement in the use of AI must be available.

Sufficient information should be published or documented before the design or deployment 
of an AI technology. The information must be easily accessible and facilitate meaningful 
public consultation and debate.

1. Protect human 
autonomy

2. Promoting human 
well-being, safety and 
the public interest

3. Ensuring transparency, 
explainability and 
intelligibility

Source: WHO

https://www.who.int/news/item/28-06-2021-who-issues-first-global-report-on-ai-in-health-and-six-guiding-principles-for-its-design-and-use


Inclusiveness requires that AI for health be designed to encourage the widest possible 
equitable use and access, irrespective of age, sex, gender, income, race, ethnicity, sexual 
orientation, ability or other characteristics protected under human rights codes.
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WHO Reported 6 Principles of AI Implementation in Healthcare

Designers, developers and users should transparently assess AI applications during actual 
use to determine whether AI responds adequately to expectations and requirements. AI 
systems should be designed to minimize their environmental consequences and increase 
energy efficiency. Governments and companies should address anticipated disruptions in 
the workplace, including training for health-care workers to adapt to the use of AI systems, 
and potential job losses due to use of automated systems. 

4. Fostering 
responsibility and 
accountability

5. Ensuring 
inclusiveness and 
equity

6. Promoting AI that is 
responsive and 
sustainable

The stakeholders are responsible to ensure that AI technologies are used under appropriate 
conditions and by appropriately trained people.

Source: WHO

https://www.who.int/news/item/28-06-2021-who-issues-first-global-report-on-ai-in-health-and-six-guiding-principles-for-its-design-and-use
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AI & RWS Market Size and Total Investment in China

China AI & RWS market size achieved substantial growth due to the outbreak of COVID-19 during 2020-2021, and is estimated steady increase at an 
annual rate of 40%. The RWE investment in China will maintain a growth rate of more than 40% from 2021, the number will reach 17.6 billion in 2024.

Data Source: Real world data industry report in biomedicine 2021, 
CB Insight China
Calculation Method: It is calculated according to the penetration rate 
of China's medical big data solution market scale

Data Source: RWE solutions Market Report, Meticulous Research

(Rmb bn)(Rmb bn)

Increased due to COVID-19



Pharmaceutical Enterprises

AI & RWS Companies

Investment Funds

Asian AI & RWS Industry 
Landscape Overview 
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Companies - 55
Investors - 20

Corporations - 25 
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Unique Market Opportunities for AI & RWS in China 

Traditional Chinese Medicine 

In October, 2019, on "The Founding Conference of the Real World Research Professional Committee of China Association of Chinese 
Medicines" meeting, the committee has released a draft of the "Guiding Principles for the Real World Research Technology of Traditional 
Chinese Medicines".
Committee agreed that in the next three years, the committee will successively implement industry standards such as the "Guiding 
Principles for the Real World Research of Traditional Chinese Medicines", build a database for real-world research on Chinese 
medicines, establish a regional medical data resource database for Chinese medicines, and focus on the clinical evaluation and 
marketing of Chinese medicines. Post-monitoring and evaluation, selection of Chinese medicines with advantages, integration of RCT, 
systematic reviews, real-world data, empirical research, and promotion of the transformation to clinical and health decision-making.

Pediatric Medicine 

CDE released the technical guidelines (for trial implementation) for real-world research to support the development and review of 
children's medicines, focusing on the common situations and concerns when real-world research supports the development and review 
of children's medicines in the country. It is applicable to all types of children's medicines, including chemical medicines, Chinese 
medicine and biological products.

Hainan Boao Lecheng City RWE pilot zone

Role of pioneer and testing: Hainan Lecheng, is pilot zone for international medical tourism. It has an important position as a pioneer in 
China’s clinical  industry. Regarding RWS, on September 19, 2019, the General Office of Hainan Province and NMPA issued 
"Implementation Plan for the Pilot Work of Clinical Real World Data Application in the Hainan Lecheng International Medical Tourism 
Pilot Zone", and decided to move forward to import and accelerate the process of medical equipment etc.



RWS-Regular Real-World Data Requires Deeper Insights

AI + RWS

Crowd/intake, exposure factors, sample size, 
research results, statistical plan

Intelligent judgment of missing data: whether it is random, whether 
it is biased, and whether it needs later post-layer analysis

Data logic verification: may affect final research results

AI automatically selects the optimal model: propensity score 
matching, cost-benefit model, and Bayesian model

Prospective research: real-time monitoring data and intelligent 
evaluation of the feasibility of a scheme

RWS
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Asian Governmental Regulations on RWS: China

― China’s laws and policies on RWS have steadily improved since 2017. Policy standards mainly emphasize review and 
approval. RWE can be submitted to the Center for Drug Evaluation (CDE) of the China National Medical Products 
Administration (NMPA) as relevant evidence for drug and device review and approval. 

― Policies for drugs and devices differ slightly. China’s principle of drug knowledge mandates that RWE can be used both to 
support drug development and regulatory decision-making, and for other scientific purposes (such as clinical decision-making 
that is not for registration, etc.). The scope of devices is broader, and in addition to review and approval, RWS must also be 
conducted in such application scenarios as ‘providing clinical evidence’ and ‘post marketing monitoring’. .

― The years 2004-2014 formed the decade of China’s internet development. Irrespective of whether various internet services or 
networks, the construction of data infrastructure progressed at high speed. After 2014, with the rise of big data, cloud 
computing technology and the popularity of mobile devices, data have become a valuable asset after all kinds came online 
and connected to networks. The Chinese government has issued regulatory policies on Big Data since 2017.

― With the implementation of the Data Security Law and the Personal Information Protection Law, and the strengthening of 
supervision, privacy computing that can fully mobilize the enthusiasm of data owners, users, operators, and regulators will 
highlight its value.
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Asian Governmental Regulations on RWS: China

Country Dates Policies and Regulations Main Contents

China

Oct, 
2017

Opinions on Deepening the Reform of the 
Review and Approval System and 
Encouraging the Innovation of Drugs and 
Medical Devices

In order to meet the needs of clinically urgently needed drugs and medical devices, it 
is allowed to approve the listing with conditions, and carry out supplementary 
research as required after the listing

May, 
2019

Basic Considerations for Real World 
Evidences Supporting Drug Development 
(Draft Opinion) (CDE)

In order to encourage the research of innovative drugs, considering that there are 
situations in which clinical trials are not feasible or difficult to implement in the 
process of drug clinical research, it is possible to use real-world evidence to evaluate 
the effectiveness and safety of drugs.

Sep, 
2019

Implementation Plan for Supporting the 
Construction of Boao Hope City (Hainan 
Free Trade Port Boao Hope City)

Establish a clinical real-world data application pilot program, and pioneer a new model 
of clinical real-world data for medical device registration in China, and explore the use 
of clinical data of licensed medical devices that have not been registered in China and 
approved for use in Boao Lecheng City  to support registration approval in China.

Jan, 
2020

Guiding Principles on Drug Development 
and Review Supporting by Real World 
Evidences (Trial Implementation) (NMPA)

/

Aug, 
2020

Technical Guidelines for Real World 
Research to Support the Development and 
Review of Children’s Drugs (Trial 
Implementation) (CDE)

/

Dec, 
2020

Implementation Opinions on Promoting 
Inheritance, Innovation and Development 
of Traditional Chinese Medicine (CDE)

Explore the introduction of real-world evidence to support the registration and 
marketing of new Chinese medicines
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Country Dates Policies and Regulations Main contents

China

Jul, 
2017

New generation artificial intelligence 
development plan (State Council)

To build an open and collaborative artificial intelligence technology innovation system, 
artificial intelligence research and development, product application and industry 
cultivation, coordinately promote artificial intelligence research and development, 
product application and industry cultivation, and comprehensively support technology, 
economy, social development and national security.

Nov, 
2017

Action Plan of Promoting the Large-scale 
Deployment of Internet Protocol Version 6 
(IPv6) (State Council)

To form the next-generation Internet independent technology system and industrial 
ecology, build the world's largest IPv6 commercial application network, realize the 
deep integration of the next-generation Internet in various economic and social fields, 
and become an important leading force in the development of the global 
next-generation Internet, within 5 to 10 years.

Apr, 
2020

Implementation Plan for Industry 
Cloudification, Digitization and Intelligence 
and Cultivating the Development of New 
Economies (National Development and 
Reform Commission)

To vigorously cultivate new forms of digital economy, deepen the digital 
transformation of enterprises, build a data supply chain, and use data to lead material 
flow, talent flow, technology flow, and capital flow, and form a digital ecosystem that 
integrates upstream and downstream of the industrial chain and cross-industry

Dec, 
2020

Industrial Internet Innovation and 
Development Action Plan (2021-2023) 
(Ministry of Industry and Information 
Technology)

With the goal of accelerating the construction of a data power, strengthen the top-level 
coordination of data centers and data resources and the circulation of elements, 
accelerate the cultivation of new business forms and new models, and lead the 
high-quality development of the country's digital economy

Dec, 
2020

Guiding Opinions on Accelerating the 
Construction of a National Integrated Big 
Data Center Collaborative Innovation 
System (National Development and 
Reform Commission)

To achieve the goal in 2023 that  the construction of new industrial Internet 
infrastructure is advanced in both quantity and quality, new models and new business 
formats are promoted on a large scale, and the overall industrial strength is 
significantly improved.

Asian Governmental Regulations on Big Data: China
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Asian Governmental Regulations on RWS: Japan

Japan reformed the the pharmaceutical regulations for improve access and productivity in terms of promoting and developing innovative 
products, though considering safety and appropriate use. For RWD utilization, Japan PMDA starts MID-NET full operation from FY 2018, 
aiming at safety measure. Patient registries of NCs(National Advanced Medical Research Center) as RWD will be promoted and available 
for regulatory purposes.  

Country Dates Policies and regulations on RWS

Japan

Dec, 2017
Postmarketing Regulations in Japan
and Real World Data Utilization
for Drug Safety Assessment

Jan, 2018 General Steps for Considering a Plan of 
Post-Market Studies of a Drug 

Feb, 2018
Points to Consider for Ensuring Data 
Reliability on Post-Marketing Database 
Study for Drugs

Country Dates Policies and regulations on AI

Japan

2018

Declaration to be the World’s Most 
Advanced IT Nation and the Basic Plan 
for the Advancement of Public and 
Private Sector Data Utilization

2019 AI Strategy

2019 AI Utilization Guidelines

73

Overview of the regulatory schemes of pharmacovigilance in Japan

Spontaneous adverse drug reaction reporting starts from Approval 
and provided during all medicine production plan

Risk management 
plan

Consideration 
on Post-Market 
Requirements Good Post-Marketing Study Practices

- Real-world use survey 
- Post-market clinical Trial
- Good Post-Marketing Study 

Practices

Good Vigilance Practices
- EPPV (first 6 month) than
-  Routine Pharmacovigilance

ApprovalNDA

1 year 4-10 years



Challenges That May Hurdle the RWS Development  
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In the review and approval process, the drug-related policies are not very clear. The market needs more specific 
medical related policies and AI applied guiding principle.

For the time being, a lack of regulation exists, and pharmaceutical companies may conduct marketing activities in 
violation of regulations. In order to solve this problem and get it disciplined, it may also be necessary for RWS to 
provide more clear supervision rules for RWS to regulate the development context of the industry.

In the actual application process, most of the current main analysis dimensions of RWS revolve around clinically 
collected data. A large number of patient data of different dimensions is difficult for researchers to obtain in 
actual research, and even if it is obtained, it may be difficult to apply in actual research. This is mainly because 
different data types are controlled by different data holders, and follows different regulatory requirements, it is 
difficult for researchers to access data. How to share and unify the data will stop or hurdle the development. 

Data transparency and unification

Standardization of industry supervision

The policy will be further improved
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Medical Information Database Network (MID-NET)

MID-NET promote safety measures by pharmaco-epidemiological method using medical information database. 
MHLW/PMDA have established a medical information database for collecting large-scale medical data at sentinel 
site hospitals and have constructed analytical systems at PMDA since FY 2011. 

Data 
Sets

PMDA safety information 
collection and analysis

Analytics for future
 patient treatment 

DPC 
Data

EHR

Claim 
Data

Laboratory 
tests

MID-NET® utilizes data such as electronic medical records and medical receipts of people who have visited cooperating medical 
institutions for research and drug safety measures. The data that can be used by users with MID-NET® is to delete the patient's name, 
address and number, to uniformly shift the date of birth or consultation. Since the process is being carried out it is basically not possible 
to identify an individual.



KOL Interview: Doctors Say
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RWS research has more advantages in enrolling personnel, research factors, and in controlling conditions, that can strengthen  physician-patient 
relationship, and the data system must boast extremely strong consistency and accuracy in patients treatment.

What the difficulties of RWS and what are the solutions currently being implemented?

It is difficult to solve the problem of data security and patient privacy, which affects the establishment of database and 
information sharing, data cannot be shared among medical institutions. 
The administrative department shall establish a supervision mechanism.Telemedicine - mobile medical - virtual outpatient 
- virtual patient rounds can be established to build a three-dimensional space of telemedicine.

What is the market size of global AI medical industry? What is the market structure? The opportunities? 

The market for medical AI is infinite. The key is how many problems it can solve. Right now, it's only used to diagnose a 
disease, like pulmonary nodules. The future direction of Medical AI is based on big data, multi-omics, information 
technology to be a good helper of doctors, rather than replacing doctors.

How does RWS contribute to precision medicine? What are the application scenarios? What is the current development 
stage

RWS study the real information of the essence of human life phenomena, including gene and genetic information, living 
environment information, clinical phenotype information, laboratory and imaging information, are the basic conditions 
for the implementation of precision medicine. Gene sequencing, gene screening is effective. Precision medicine need 
Information databases of different countries and ethnic groups, databases of environmental factors, disease 
classification etc.

Prof. Yongxue Zhang
Union Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Chief physician, 
Doctoral supervisor. Focus on Nuclear medicine imaging 
diagnosis and treatment especially on Thyroid disease

Shifeng Wang
Evomics Medical-Co-founder, Director, COO
The Yuan-Editor in Chief



KOL Interview: Doctors Say

77

RWS, the background against which it emerged, and its value to China's medical market?
RCT research needs to control research conditions and factors. RWS can render the structure of the research population 
more natural and coverage comprehensive.

Shifeng Wang
Evomics Medical-Co-founder, Director, COO
The Yuan-Editor in Chief

Prof. Zhongjian Xie
The Second Xiangya Hospital, Central South 
University, Chief physician, Doctoral supervisor.
Focus on Metabolic bone disease

How to protect the sensitivity and privacy of data in RWS research? How to set up an experimental group?

RWS research needs people with medical and statistical backgrounds to carry out research design, and do case 
registration, grouping and keep systematic records. RWS can avoid the division of control group and experimental group 
in RCT. For example, RCT is very unreliable in the study of the relationship between nutrients and diseases.

Do you have an ongoing RWS experiment? Can you share some feelings?
There are some multi-center research projects underway. The biggest difficulty is the obvious shortage of human 
resources. Although digital systems are helpful, seniors can't use them.

What’s your view of how to treat regulators, hospitals, and enterprises to better promote the development of RWS?

The state should give more academic and scientific research support to RWS. At the same time, schools and hospitals 
should set up a unified data system to facilitate data accumulation. This platform needs to be simple and easy to use, 
and breach the authority barrier of hospitals.

What level is China's RWS at in the world? Future development direction and obstacles?
China's large population base and many data are its advantages, but its patient mobility is high and relationships with 
doctors easily become detached, and thus it would be advisable for China to set up a call center in hospitals. Globally, 
the Northern European medical system is the best, and readily produces high-quality research results.

Deep Pharma Intelligence
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           Data 
           governance

Integration and processing 
of multi-source 
heterogeneous data

• Data 
extraction/Cleaning/dese
nsitization

• Data structure, 
standardization and 
integration

• Data quality control
• Data security and 

compliance system
• Knowledge atlas, logical 

knowledge base
• Machine learning decision 

model

           RWE 
           Research

RWE Generation

• Medical Image 
segmentation 
quantification/grading

• Pathological image 
segmentation/classificat
ion/grading

• Genomic/Proteomic 
Information Analysis

• Multimodality-Multi 
Omics machine learning

• AutoML and prediction

          Digital 
          healthcare

Digital medical product 
development

• Whole course 
management 
platform/follow-up 
system

• Personalized 
evidence-based digital 
therapy

• AI-assisted 
imaging/pathological 
diagnosis

• AI-assisted 
multidisciplinary clinical 
decision-making

          New medical 
          research

New drug development 
support

• AI drug discovery
• Project and clinical 

monitoring FSP
• Site management 

SMO
• Data management 

and statistical 
analysis

• Smart construction of 
clinical trial centers

          Commercial 
          support

Commercial marketing 
support

• Drug 
promotion/distribution 
CSO service

• Smart support for the 
supply chain of pharma 
companies

• Integrated patient 
management program

• Marketing Strategy 
consulting

Evomics Medical Product Overview：

Evomics & YL Pharma: Cooperation  

YL Pharma has focus on research and development of innovative small chemical drugs with independent 
intellectual property rights for the treatment of cancer, and autoimmune and metabolic diseases

Evomics Medical is medical big data platform company in the 2.0 era, based on generation of real-world evidence as its 
engine with a virtual digital medical platform to conduct more accurate mining of and prediction from medical Big Data

&
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$155.6M

Project

Target

RejYY-20394（Linperlisib） PI3KδFollicular lymphoma

YL-15293 KRAS G12CLung /colorectal/pancreatic cancer

RejYY-20394（Linperlisib） PI3KδPeripheral T cell lymphoma

RejYY-20394（Linperlisib） PI3KδDiffuse large B-cell lymphoma

RejYY-20394（Linperlisib） PI3KδSolid tumor

RejYY-20394（Linperlisib） PI3KδSolid tumor (+PD-1)

RejYY-20394（Linperlisib） PI3KδFollicular lymphoma (USA)

$423.3M
YL-90148 URAT1Hyperuricemia/Gout

YL-13027 TGFβR1Solid tumor

Indications

YL Pharma R&D Pipeline 

Preclinical research Clinical 
application  

Phase Ⅰ Phase Ⅱ PhaseⅢ/Registration 
clinical

 Early R&D
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Developed with 
Evomix RWS

Source: http://www.yl-pharma.com

http://www.yl-pharma.com/en/category/uncategorized/


&
Evomics Medical developed a predictive model of gallbladder cancer benign and malignant 
lesions in cooperation with Shanghai Xinhua Hospital. The AUC value of the benign and 
malignant differentiation of gallbladder-occupying bingbing can reach 0.86.

Feature extraction Segmentation

Based on Multi Omics data, using machine learning methods to establish an early diagnosis model for gallbladder cancer

Finally, a retrospective case analysis of all patients with benign lesions (including gallbladder polyps, xanthomas, and adenomyosis) suspected of 
gallbladder cancer and patients with pathologically confirmed gallbladder cancer from 2010 to 2020 in Xinhua Hospital. After collecting blood test 
information such as blood routine, coagulation function, and tumor markers, combined with the patient's preoperative CT image feature data, 
Evomics used its self-developed AutoML platform to build the model, and evaluated its differential diagnosis performance using a cross-validation 
method.

Evomics & Shanghai Xinhua Hospital: Cooperation

Image omicsLab examination data Genomics Pathology data

Deep Pharma Intelligence 81



On The China Medical Equipment Conference & Intelligent Medicine 
Summit Forum, Prof. Wei Gong represented Xinhua hospital,  
introduced the cooperation with Evomics that how to Build intelligent 
hepatobiliary pancreatic surgery based on AI + Big data

AUC Curve

Results of AutoML for Imaging Omics of Gallbladder

Feature weight results of AutoML for imaging omics of gallbladder
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CTMS

eTrail

eTMF

Yidu Cloud is in a leading position in China’s RWS field. In the Hainan Boao Lecheng International Medical Travel Pilot Zone, Yidu 
Cloud undertook the first RWS platform construction project. At present, Yidu has carried out 50+ different types of RWS projects, of 
which more than 80% are retrospective RWS quality assessment/retrospective RWS studies.

The core competitiveness lies in the market first entry advantage, which connected a large number of hospitals at the system level. 
Yidu has a complete unified technology platform for data collection, data storage, and data governance. It avoids the trouble of data 
fragmentation, and realizes traceability, completeness, consistency, and accuracy of data.

eTrain

Doc Management
• Online Review、

electronic signature

Traditional CTMS
• Project Management, Site 

Management

Visual Report
• Manage Progress & 

people

Approvals and reminders
• Participating 

Researchers can mobile 
officing

Financial EVA
• Simplify complexity and 

master the financial 
status of the project

Timesheet & Personnel 
Management
• Working hours reporting 

and FTE management, 
planning working hours

Site Database & PI 
Management

Quality control platform
• Quality control plan 

and execution 
tracking

Enterprise-level data 
platform
• Data storage and 

editing

2. Project Management
• Site Management
• Patient Management
• System Maintenance

3. Data Collection & 
Management
• Medical Logic 

Segmentation
• Data Model Built
• Data Collection
• Data Quality Control

4. Medical Writing
• Statistical Analysis 

Plan
• Implementation of 

Statistical Analysis
• Statistical Report
• Research Paper

Training platform
• Online training and examination

Yidu Cloud Platform for Data Storage
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1. Devise Plan
• Design
• Action 
• Electronic System
• Management Plan



Yidu Cloud Core AI Technology: Data Quality Control
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In the process of clinicians 
writing medical records, 

provides clues to diagnostic 
logical defects

A specialist conducts a 
preliminary review of missing 

data items, data logic, and 
diagnosis based on the first 
page of the medical record

A specialist conducts a 
medical record coding quality 

and comprehensive 
quality audit

Summarizes and displays 
medical record quality 

problems by department and 
problem type

Yidu Cloud provides

Preliminary examination of 
medical records
First page score

Medical logic verification
Clinical diagnosis based on 

quality control

Runs medical record quality 
control

Auxiliary coding
Runs medical record quality 

control

Final review of medical record
Quality control of coding rules

Code diagnosis based on 
quality control

Comprehensive evaluation of 
medical record

Quality analysis of 
medical records

Classification of preliminary / 
final review issues

Classified by department / 
problem or category / coder

TOP10 problem analysis

Clients gets



Research Direction：

• Expansion of indications for mature products
• Mature product RWE supplement
• Research on diseases and treatment modes before 

marketing new products
• Supplemental regulatory data after new products are 

marketed (DIM/PASS)
•  Post-market registration research/PRO

Case:

• A RWS study designed and conducted proved the 
difference in the effects of different drugs on clinical 
outcomes in the real world, providing RWE evidence 
for product differentiation

• In a tumor RWS study, RWE evidence verified the 
consistency of the results of an RCT study between 
Chinese tumor patients and Western populations

First-Regimen to Second-Regimen Second-Regimen to Third-Regimen

Yidu Cloud Project Implementation
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Linkdoc has set up a huge medical database in China, covering a large population base from the hospital to the 
patient. It provides strong support for the development of RWS services, DTP drug purchase services, and CSO 
services. Due to the sensitivity of medical data, China's domestic regulation of sector data has become 
increasingly strict, which has become one of the uncertain factors in the development of the industry. Company 
use own technologies  such as a dual-entry/cross-check DRESS data management engine and a FELLOW-X 
intelligent system, and overall data reproducibility is 0.98. The processing time for a single case is about 17 
minutes, and the manual verification rate is 5%.

Linkdoc RWS infrastructure and challenge

300+ hospitals 
900+ departments 
30 provinces

EMR volume in Linkdoc (by 
core cancer)

Dates Chinese Law & 
Regulation Content and Challenge for Linkdoc

June, 
2017

Network security 
law Information transmission

May, 
2019

Regulations of 
the PRC on the 
administration of 
human genetic 
resources

Ethical review

June, 
2021 Data security law

Data identification and automatic 
classification, Data marking, Data 
desensitization and degradation, 
Database and file encryption, and 
traceability of the whole process of 
data flow

LinkDoc Datasets for RWS Services 
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Topics covered

Patient flow insights Control arm simulation

Market sizing & revenue 
projection

Market access strategy

#of Real-World Data projects during 2018-2019 MNC Pharma clients

China Biotech clients

China Pharma clients

LinkDoc RWS Status
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Standigm collects a large volume of biological entity relationship data presented in Korean public databases and 
dissertation databases. Taking known gene-disease associations as a factual basis and using a target 
prioritization algorithm to learn features of all data and give priority scores is convenient for developers to 
customize their database.

Graph Database Prioritization Algorithm Interactive UI

Comprehensively integrate essential 
information just like humans do, but in 
the way machines do

Handling a massive amount of 
information: 
- comprehensive integration of 
curated databases Real-time relation 
extraction via NLP

Suggesting different insights: 
- hypothesis generator-Seeding new 
ideas
-hypothesis tester-Integrating users’ 
ideas

Providing access for extensive 
information: 
- user-driven exploration of 
prioritization evidence Graphical 
database browsing

Efficiently sort out important 
information aided by machine’s 
recommendation

Visualize and present in the most 
effective way to help users acquire 
valuable information

Standigm Service Structure 
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Standigm realizes the simulation generation of compound structures, which can generate simulation 
structures based on key molecules based on chemical similarity, and uses biological activity datasets to 
carry this out

Standigm Insight-Existing Medicine New Platform

Standigm Platforms for Drug Discovery 
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Subject 
Compound

Binding Prediction

Gene Expression 
Profiling Data

In-House Validated 
Database

Public Datasets

New Indication 
Prediction

Pathway & 
Therapeutic 
Pattern

Potential 
Target 
Prioritization

Standigm drug discovery space

Seed molecule

Analogue structure 
generation

Lead optimization

Training Standigm drug discovery space



In Vitro
Validation

TRENDS ANALYSIS, 
SCIENTIFIC AND 
BUSINESS 
INTELLIGENCE

PharmaCognitive.com
DeepTargets.com

Insilico AI system has revealed a novel wide-indication target, and a corresponding drug candidate in under 18 
months and at roughly 1/10th of the typical cost associated with similar programs. For instance builded on years 
of modeling large datasets, its biology solving engine PandaOmics, and compound-generating engine 
Chemistry42 showed outstanding efficacy in development of lead for IPF (idiopathic pulmonary fibrosis).

TARGET 
IDENTIFICATION

PandaOmicd.com
(strong IP position)

GENERATIVE 
BIOLOGY PLATFORM

PandaOmicd.com 
(confidential; strong IP 
position)

GENERATIVE
CHEMISTRY 
PIPELINE

Chemistry42.com
(strong IP position)

CLINICAL 
TRIALS
OUTCOMES 
PREDICTION

REAL WORLD
EVIDENCE 
ANALYSIS

Post-mortem 
clinical trials 
analysis 

In Vitro
Validation

 Clinical  

Submission
to launch

Sales and 
marketing

Real World 
Evidence

Insilico Medicine AI Platform Overview

Insilico & Traditional Cycle Time & Cost comparison  

A pre-clinical drug candidate 
for IND-enabling studies The phase I clinical trial  

Target 
Identification

Target-to
-hit

Hit-to-l
ead

Lead 
optimization

Traditional 
Approach

Insilico 
Results

Insilico Medicine Drug Design Platform 
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Insilico small 
molecule for 
IPF Timeline 2021.122021.12

Decades
In academia

1 year
94M$ 

1,5 years
166M$

1 year
414M$

Week 
50K$

2 months  
200K$

4 months 
400K$

11 months 
2M$

Clinical  
Research 

Government 
Review

PASS with 
RWS

Drug 
design

Preclinical
Research
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● The area of real world evidence is a fast-growing industry, expected, it 
will grow 40% annually, that overpass the RCT growth rate. It is notable 
that acceptance of standard protocol for data collection will bust the 
industry. Such patient-oriented companies that will run data and 
extract knowledge can be a huge footing for all industries. The pharma 
needs high-quality reliable real-world data from their patient, all modern 
drug design companies, and startups as sources of information for 
drug candidate selection and toxicity studies can use that dataset.

● The RWE is well regulated in China EU and the US but standardization 
and model risk assessment has to be improved in the future by 
regulators. That field of the healthcare industry passes early stages of 
evolution, a comparison with self-driving cars arise, so in both fields, 
the AI educated on datasets can reduce the probability of mistakes but 
need a supervisor for making the key decision, in both fields the 
potential of innovative solution could change the industry. 
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● Companies that use RWS operate in two main categories: Drug 
Development and Biomarkers. Drug development services support the 
realization of drug efficiency studies mostly for orphan diseases such 
as some types of cancers, genetic and metabolic disorders. Moreover, 
data received from studies can be used for emergency approval for 
some medicines, before conduction of large phase III trials. 
Biomarkers real world evidence can be used for patient treatment as 
cutting edge technologies allow predict and prevent cancer 
development, progression of chronic diseases, alarm the patient and 
emergency based on AI data interpretation. In imaging RWE 
technologies support precise and detail-oriented solution for 
healthcare providers.

● There is growing complexity in the RWS in terms of integrating various 
large datasets into one record: multi-omics, patient history, and 
real-world data collections that describe patient condition and 
treatment results. Such datasets will make the revolution in pharma, 
drug design, and 4P medicine.
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Conclusions

● To stay competitive the RWE providers extract data from billions of 
individual patient datasets, the anonymization, so right answer 
extraction are the main challenges of modern RWS. The companies 
moving to standardization of the data collection process. The whole 
industry in the early stages of growth gives a huge opportunity for all 
stakeholders.

● In the increasingly complex market of medical research correctly made 
datasets change the healthcare industry. That data allows emerging 
for such treatments that were economically impossible several years 
ago. Herewith, the present cooperation between data providers and 
pharmaceutical businesses only begins its progress. 
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Conclusions

● RWS in Drug Development is regulated by local authorities for the 
assessment of the efficiency of the new drug molecules in orphan 
diseases. RWE plays a substantial role in drug approval and serves as 
an additional source of evidence. Another important part of RWE is a 
pharmacovigilance research process great cost-effectiveness and 
ability to monitor patient-related conditions. It made RWE the best 
solution on drug safety with a tremendous impact. 

● The Biomarkers RWE reduce the time and cost of healthcare, at the 
same time predict and prevent numerous health disorders, monitor 
patient condition, and provide tips for doctors that change healthcare 
making it more reliable and personalized.
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Pfizer18

Roche19

Sanofi20

Simcere21

SK Chemicals22

Takeda23

TopAlliance24

25 YL-PHARMA

YUHAN26

AstraZeneca

Bayer

GSK

Abbvie1

Astellas2

3

4

Biogen5

Boston-Scientific6

Bristol-Myers Squibb7

Fosun Pharma8

Ge Healthcare9

10

Innovent

Jiangsu Henguri Medicine

MSD

11

12

Johnson & Johnson13

15

 Novartis16

Otsuka17

25 RWS Pharma Corporations 

Medtronic14

Chitai Tianqing8



100Deep Pharma Intelligence

Cognizant17

ConcertAI18

Deep 6 AI19

Deep Bio20

Deep Wise21

Dipath22

Doc.ai23

EdgeMedical24

25 Eko

Elixir Clinical Research26

Embleema27

ET28

AIM

Airdoc

Bioknow

Aetion1

Aidoc Medical2

3

4

AliveCor5

Baidu6

BaseBit.ai7

Bayesian Health8

Biofourmis9

10

BioMap

Brite Health

Cerner

11

12

Castor13

14

Clarify Healthcare Solutions15

Clinithink16

125 RWS AI Companies 

ET Brain29

EvidNet30
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Huma46

Human API47

HY48

Hyfe49

iCarbonX50

Icometrix51

ICON plc52

IFLYTEK53

54 Imagia

Indegene55

Infervision56

Innovaccer57

Evomics Medical

Eyenuk

Google Cloud

Evoca Health31

32

33

FDNA34

Genome Wisdom35

Genomicare Biotech36

Gero37

GoodWill38

39

Happify Health

Health Data Research

HeartVoice

40

41

Healthark42

43

Holmusk44

Humei Healthcare45

125 RWS AI Companies 

InterSystems58

Lantone59
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Mendel.AI76

Miying77

Nashville Biosciences78

Neurophet79

Notable80

Novadiscovery81

ObvioHealth82

Oncora Medical83

84 Optelum

Ovation85

Pagan Research86

Physiq87

LinkDoc Technology

Longleeding Tech

MedAffinity

Leben Care60

Lifebit61

62

63

Lunit64

McKesson65

MDI Health66

MDV (Medical Data Vision)67

Medaffcon.AI68

69

Medbanks Network Tech

Medical AI

Medikura Digital Health

70

71

Medical EarlySign72

73

Medius Health74

75

125 RWS AI Companies

Precision Life88

Predible89

Prognos90

Medmain Prospection91
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Sonde107

StoneWise108

Stork Healthcare109

Synyi AI110

Synyi Tech111

Taimei112

Tempus113

THB c/o  Sekhmet Technologies114

115 Tigermed

Trials116

Tricog117

Unlearn.ai118

Qynapse

Sensetime

PVmed92

Qure.ai93

94

Rayadcom95

Riverain Technologies96

Sas97

Savana98

See+Mode99

100

Sensyne Health

Shang Gong

SignalPath

101

102

Shukun103

104

SigTuple105

106

125 RWS AI Companies 

Verantos119

Vistel120

Vuno121

Singlera Genomics

Wision A.I.122

XBIOME123

Xcures124

Yidu Cloud125
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Tencent17

Tiger18

WuXi AppTec19

Bai

CBC

Lilly Asia Ventures

Alibaba Group1

Atinum Investment2

3

4

CICC CAPITA5

GIC6

Hillhouse Capital7

KakaoVentures8

LBinvestment9

10

Matrix

Morning Side Venture Capital

Sequoia Capital

11

12

SBCVC13

14

Sunshine Insurance Group15

Temasek Holdings16

20 RWS AI Investors
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Deep Pharma Intelligence is producing regular analytical reports on major areas of high-potential in the pharmaceutical and healthcare industries, 
maintaining ratings of companies and governments based on their innovation potential and business activity in the BioTech space, and providing 
strategic consulting and investment intelligence services to top-tier clients, including major investment funds and banks, family offices, insurance 
companies, government organizations, and big pharma companies among others. The company is a joint venture between the two highly specialized 
UK-based market intelligence hubs in Pharma / BioTech space: 

Pharma Division of Deep Knowledge Analytics (PD-DKA), a specialized 
subsidiary of Deep Knowledge Analytics (DKA), the leading analytical 
entity specifically focused on deep intelligence of the high-potential 
areas in the pharma industry, including artificial intelligence (AI) for drug 
discovery sector. 
Deep Knowledge Analytics Pharma Division serves as the main source of 
investment intelligence and analytics for AI-Pharma, a specialized index 
hedge fund for the AI in the drug discovery sector. PD-DKA’s insights are 
frequently covered by top media such as Forbes and the Financial Times, 
and are acknowledged by top pharma executives. 
Recently, MIT named this division a top technology think-tank, 
acknowledging the AI ranking framework it developed.

BPT Analytics (BiopharmaTrend) - a rapidly growing analytical portal 
and media resource, dedicated to tracking emerging companies 
(startups/scaleups), innovations, investments, and trends in the pharma 
and biotech space.
BiopharmaTrend’s reports and articles were  referenced by Deloitte, 
Forbes, and other high profile media and consulting companies.
BiopharmaTrend is a media partner to a number of top-tier conferences 
and symposia in preclinical and clinical research, and healthcare 
research.

About Deep Pharma Intelligence DEEP 
PHARMA 
INTELLIGENCE

DEEP 
KNOWLEDGE 
ANALYTICS

https://www.deep-pharma.tech/
https://ai-pharma.dka.global/
https://www.biopharmatrend.com/
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Services: 

● Investment landscape profiling, identifying investment ideas in 
the biotech/healthcare tech space

● Preliminary due-diligence (business, science and technology, 
intellectual property (IP) profiling, freedom of operation 
assessment, legal assessment etc)

● Comprehensive due-diligence (deep business, science and 
technology assessment, IP and legal assessment, growth 
potential assessment etc)

● Infringement analysis of technology (i.g. If you plan to partner 
or invest in a data-analytics biotechs, or AI-development 
vendors, it is essential to understand their technological assets, 
both in terms of innovation potential and in terms of legal 
protection and non-infringement risk management)

● SWOT analysis of companies and technological sectors, 
competitive profiling

● Industry profiling and growth strategy development for top-tier 
companies and governments.

Deep Pharma Intelligence (DPI) is a strategic partner to the 
leading Life Science organizations, investment institutions (VC 
funds, investment banks), and governments across the globe — 
in matters related to investments, strategic positioning, and 
policy development in the areas of pharmaceutical and biotech 
research, and healthcare tech. 

While Deep Pharma Intelligence is regularly producing open 
industry reports covering high-growth sectors in the Life 
Sciences, including artificial intelligence (AI), digital health, and 
new therapies, some of the more in-depth research is only 
available to our clients and strategic partners under the 
“Proprietary Analytics” category.

Our range of proprietary services includes custom consulting 
projects, based on the specific customer needs, as well as a 
collection of pre-produced “ready-to-use” proprietary reports, 
produced by our research team, covering general trends and 
specific action ideas and strategy insights related to the most 
promising investment prospects (e.g. new technologies, 
biotech startups), M&A prospects (e.g. pipeline development 
targets), and strategic growth ideas (trends profiling, industry 
overviews etc).

Overview of Proprietary Analytics by Deep Pharma Intelligence
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The value our reports can deliver: 
● Deep analysis of the deal-making prospects in the biotech and healthcare tech space, identification of top mini-trends and larger 

tendencies in innovations and technology adoption (e.g. AI, blockchain, eHealth tech, longevity biomarkers, new therapeutics 
and therapies etc.)

● Tangible forecasts on the 3-5 years horizon, providing an overview of future scenarios of the development of various 
technologies in the pharma industry

● Practical guides for adopting various technological solutions and best practises, vendor profiling and contract research strategy 
building

● Analysis of key market players in the emerging and high-growth areas of the pharmaceutical and biotech industries.

The parties who gain early access to these reports will have deep expertise on how their strategic agendas can be optimized in 
order to leverage novel research, new technologies, and emerging market opportunities, and stay competitive in a rapidly-changing 
technological environment, and taking into account shifting global priorities and trends.

Proprietary Reports
There are a few 40+ page reports delivering practical answers to these specific questions in order to optimize the short and long-term 
strategies of biopharma corporations and other institutions related to the industry, with a newly updated edition being released each 
quarter, incrementally increasing the precision, practicality and actionability of its technological and financial analysis. 

Our reports are supported by our rapidly developing data mining engine, data visualization platform and analytics dashboards. 

Overview of Proprietary Analytics by Deep Pharma Intelligence
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Visit Our Dashboard: 
https://platform.dkv.global/dashboards/ai-for-drug-discovery/

Deep Pharma Intelligence: Analytical Dashboard

https://platform.dkv.global/dashboards/ai-for-drug-discovery/
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Deep Pharma Intelligence (DPI) Disclaimer.

The information and opinions in this report were prepared by Deep Pharma Intelligence. The information herein is believed by DPI to be reliable but DPI makes no representation as to the accuracy or completeness of 
such information. There is no guarantee that the views and opinions expressed in this communication will come to pass. DPI may provide, may have provided or may seek to provide advisory services to one or more 
companies mentioned herein. In addition, employees of DPI may have purchased or may purchase securities in one or more companies mentioned in this report. Opinions, estimates and analyses in this report 
constitute the current judgment of the author as of the date of this report. They do not necessarily reflect the opinions of DPI and are subject to change without notice. DPI has no obligation to update, modify or amend 
this report or to otherwise notify a reader thereof in the event that any matter stated herein, or any opinion, estimate, forecast or analysis set forth herein, changes or subsequently becomes inaccurate. This report is 
provided for informational purposes only. It is not to be construed as an offer to buy or sell or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy in any 
jurisdiction. The right to publish, distribute and translate this report in China shall be exclusively owned by The Yuan.

E-mail: info@deep-pharma.tech Website: www.deep-pharma.tech
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