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Overview Wil & & @

Analyze Invest Manage Daily

PharmaKB provides daily data to make informed decisions about the values and risks associated with
pharmaceutical companies based on the performance of their commercial and developing drug programs.

Data includes:

» Tickers » Revenues per Drug « Stage of Development ¢ Probability of Trial Success ¢ Length of
Clinical Trials « Competitive Companies and Drugs by Disease Market and Target « Patent Cliffs ¢
Exclusivity Periods * Disease Population Size * Drug Prescribing & Pricing « Research Publication
Trends « Safety Signals « and Many Other Factors.

With PharmakKB,

e Analyze 1700+ pharma companies (600+ mapped to tickers) with 450+ ranging from 100M to 400B market
cap.

e Evaluate investment options with access to daily pharmaceutical trends, including financials, R&D
milestones, and competitive intelligence.

e Track market changes and get alerted to shifts in the competitive landscape, such as new drug entries into
disease areas, patents, trials, revenues.

e Sharpen stock and revenue prediction confidence via quantitative data and time series methods, including
competitive drugs, patent cliffs, trials, publications, and adverse events, trial success probabilities,
epidemiological data, and more.
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Alternative Pharmaceutical Data to
Track Milestones & Performance Metrics

Companies

1700+
o BT Drugs
9770+
Diseases (Products)
1300+

(Competitive Markets)
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PharmaKB collects and curates information
from 100’'s of sources Updated Daily!
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Access Content via 3 Methods

Web Application API Access Custom Data Portal
(All Data) (PharmaKB+)

(Dashboards & File Downloads)

Drug View
Market Intelligence &

= Modeling Datasets
(Github or S3)

Company
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Disease View
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POST to Drug Cata Stara APl por rmat of choice. ey Ao} —
== — Y S N - & e i
—_— . | | = o= o= o= |om o= o= o= o= o= o= o= owiosd @ p—




Pharmais
KnowledgeBase

Web Application

(Dashboards & File Downloads)

PharmakKB web content is available through easy
to interpret and integrated views:

Drug View Company View Disease View

Drug Name Company Disease

Commercial Drug Portfolio
Clinical : Active Trials
Drug Entity Patents

Name(s)
Disease
Target

Target Revenue

Financial
Trends ‘ /\/\/
Safety $

Relationships

Drugs
. Trial Drugs
Disease Companies

Market Size

Disease




Web Application

(Dashboards & File Downloads)

Company View: Review Portfolios

Pharma
KnowledgeBase

AbbVie
AbbVie is an American publicly traded biopharmaceutical company founded in 2013. It originated as a spin-off of Abbott
Laboratories.
Marketed Drugs
Therapeutic Areas: Musculoskeletal diseases ~ Ci All ~
Trade Name Drug Name Approved Patent Expires
Calcijex Calcitriol 1986-09-25
Cyclosporine Cyclosparine 2000-03-03 2024-2037
Humira Adalimumab 2002-12-31
Qzurdex Dexamethasone 2010-07-26 2022-2039
Rinvoq Upadacitinib 20190816 20302036

1 Favorite

Indication

Hyperparathyroidism, v
Conjunctivitis, Corneal disez .

Ankylosing spondylitis, Arthri
Crohn disease, Hidradenitis

suppurativa, Juvenile arthriti
Papulosquamous skin disea:
Psoriasis, Psoriatic arthritis,
Rheumatoid arthritis, Ulcerative

colitis, Uveitis ~

Macular edema, Multiple .. ~
Rheumatoid arthritis

Disease View: Search by Competitors

Easily
Navigate

Drug View: Detailed Product Profiles

Humira, Trudexa

Aarllada, Asmjevita, Cyltezo, Hadima, Hallmataz, Hy
ibady pharmaceutical. Adalimumab was f
b

umia, Hyrimoz, kda gy | o

t approved as H

Trals

urativa. favenile arthrits, and psoriat

COVID19  Top 200 Pharmaceuticals by Retail Sales

Clnica Drug Taro)
Commercial
4
‘Therapeuric Areas

Therapeutic Area MeSH

infections D007239

musculoskeletal diseases Dous140

digestive system diseases DOD4066

eye diseases DO0S5128

skin and connective tissue diseases  DO17437 J—

immune system disaases DOD7154 [r—

\
AN

@ Rt @ B

Commercial

numira - AbbVie Inc.

I kel oles N et of world

Clinica brug farget

Safety

e m e

-

okl e S et 4 ol

es, widespread fibnnoid

@ Add 1o favourites @ Add1o collection  © Get Alerts

At a Glance

DOOT16E: Arthritus

278 Companies  320mgs  §

0012216: Rheumatic Diseases

229 Companies 27 Drugs

001327 Autoimmune Diseases

Tabular view

168 Companies 12 Drugs
[~~ACommercial
Company Drug Name
3m 1
A.H. Robins Company 10
AACE Pharmaceuticals 1
AAIPharma 3
Abbott Biotherapeutics
AbbVie
eyclosporine
eyelosporine
ibuprofen
triameinolone
upadacitinib
Able Laboratories 5

Abraxis Bioscience

the collagen fibers in
3. Etiology is unknown, but autoimmune mechanisms have been implicated

387 Companies

Trade Name

Vicodin
Humira
Cyclosporine
Gengraf
Vicoprofen
Azmacort
Rinvoq

MeSH D001172 - Arthritis, Rheumatoid

A chronic systemic disease, primarily of the joints, marked by inflammatory changes in the synovial membranes and articular
ues, and by atrophy and rarefaction of bony

103 Devgs.

Marketed Since  Revenue

1983-01-07
2002-12-31
2000-03-03
2000-05-12
1997-09-

& Download report

See full view

0002205 Caplan Syndrome.
D005258: Felty Syndrome
0012218 Rheumatoid Nodule
DOS6653: Rheumatoid Vasculitis
DO12859. Sjogren's Syndrome

DO16706: Stills Disease, Adult-Onset

Show

Seececee

S 20,694,000,000
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Web Application

(Dashboards & File Downloads)

Disease View:

Browse the competitive landscape
for companies with commercial or
trial drugs that target the same
disease markets

See Live Preview...
https://www.pharmakb.com/sa
mple-data#disease-report

Competitive landscape

DO01327: Autoimmune diseases

351 Companies

DO01168: Arthritis

87 Drugs | $

DO01172Z:

Rheumatoid arthritis

MeSH D001172 - rheumatoid arthritis

—

{r Favorite

See full view

D005258: Felty syndrome

20 Companies | 3 Drugs | §

D01285%: Sjogren's syndrome

260 Companies | | 72Drugs | $

A_H. Robins Company

420 Companies 109 Drugs | § 582 Companies | | 313 Drugs | | §
D016706; Adult-onset still's disease
D012216: Rheumatic diseases
7 Companies  8Drugs | §
228 Companies = 25Drugs | §
D056653: Rheumatoid vasculitis
Commercial
Company Name Drug Name Trade Name ::;f::s ppproval  pevene  Period
M PHENYLEPHRINE Duo-medinaler 2023-03-09
A H. Robins Company CHLORPHENIRAMINE Chlorpheniramine 2017-06-09
DEXTROMETHORPHAN Dimetane-dx 2022-08-18
PSEUDOEPHEDRINE Dimetane-dx 2023-03-10
Clinical Trials
Therapeutic Areas: All v Classification: All v~ Approval: All v Status: All v Phases: All v
Company name Phase 1 Phase 2 Phase 3 Phase 4 Drug Name
3M ° . Phenylephrine
° . ° ° Diphenhydramine,Hydrocortisone,Leucovorin,Methylprednisolonv
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Web Application :
e
(Dashboards & File Downloads)
AbbVie is an American publicly traded biopharmaceutical company founded in 2013. It originated as a spin-off of Abbott Laboratories.
Company View: Marketed Drugs
Browse individual drug revenues for
companies and track historical and
deve|0plng drugs through C||n|Ca| Therapeutic Areas: All ~ Classification: Al ~ Include Generics:
trials. Patent
Trade Name Drug Name Approved Expires Indication
Acular Ketorolac tromethamine 1992-11-09 -
Acuvail Ketorolac tromethamine 20090722 -
Acyclovir Acyclovir 1999-07-26 2027-2030 Aids-related opportunistic infections, .. v
Revenue by Drug -
Quarterly  Annual
Creon Humira Kaletra
é . Globol sales [ VS ;— Global salcs [N US NN Rest of world g‘ N Global sales [N US N Fest of world
E i 0 £ zsu
E J " E 200
5 3 3,000 3 10
H iow i
5 22q1 20152 20183 20214 2025-q1 g 212-q1 2015-q2 2018-q3 2021-q4 2025-q1 .3 2012-q1  2014-q1 2016-q1 2018-q1  2020-g1
Clinical Trials
Therapeutic Areas: All ~ Classification: All ~ Approval: All ~ Status: All ~ Phases: All ~
See Live Preview... Drug Name Phase 1 Phase 2 Phase 3 Phase 4 Indication
httpS//WWW pharm akb.CO m/Sam ple_ Abatacept L] L] Psoriatic Arthritis, Rneumatoid Arthritis, Spondylarthritis, Rheum.
Abbv-744 . . Sjogren’s Syndrome (S8), Ulcerative Colitis (UC), Acute Myeloid L.
data#company-report
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Web Application

See Live Preview...

(Dashboards & File Downloads)

Drug View:

https://www.pharmakb.com/sample-data#drug-report

Humira, Trudexa

‘ 4 Download report ~

Amjevita, Cyltezo, Hadlima, Hulio, Humira, Hyrimoz, Idacio, Yusimry (adalimumab) is an antibody pharmaceutical. Adalimumab was first ‘ {r Favorite |
. . . . . . . approved as Humira on 2002-12-31. It is used to treat ankylosing spondylitis, crohn disease, hidradenitis suppurativa, juvenile arthritis,
Browse d rug p rofl | es by thel r Com merC|a I' Cl | n |Ca I’ fl na nC|a |’ Safety, and psoriatic arthritis amongst others in the USA. It has been approved in Europe to treat ankylosing spondylitis, arthritis, crof ... More v
research publication, and target data. GOVID19 | | Top 200 Prarmaceuticas by Retal Sales
Clinical Drug Target Variants Financial Trends Safety
Clinical Trials
) ] Commercial -
465 clinical trials View more details
Trials @ Fhased @ Phased @ FPhase2 Phase 1 Unknown fhecteubct e -
120 Therapeutic Area MeSH
infections D007239
100 musculoskeletal diseases 0009140
Trade Name LN EMA ~
80
Amjevita, Cyltezo, Hadlima, Hulio, Humira, Hyrimoz, Idacio, Yusimry (discontinued: Abrilada)
60
Drug Products [/ EMA ~
“ Reference product - 351(a)  Interchangeable product-351(k)  Biosimilar product - 351(k)
o Adalimumab
o Tradename Proper name Company MNumber Date Products
0
2000-02-01  2005-01-01  2008-12-01  2014-11-01  2019-10-01  2024-09-01  2020-08-01  2034-07-01  2030-06-01  2044-05-01  2049-04-01 Humira adalimumab AbbVie N-125057 RX 2002-12-31 9 products @
Show 1 discontinued
Financial - !
Safety - Trends -
Imraldi - Biogen € £ F Black-box Warning - PubMed Central =
Black-box warning for: Amjevita, Humira
Top Terms for Disease or Syndrome
. I Globol soles [ Rest of world Adverea Events R

Top Adverse Reactions

B ofoccurrences (% cut of 4107 adverse svent reports) [l baseine for serage drug

Dyspross

2016 2017 2018 2019 2020 2021 2022 2023 2024 Prodct quelty esce

Offlsbeluze

0o%) %00 @1.9%)

500 (145%)

4,107 adverse events reported | View more details

Rheumataid Arthritis
Crohn Disease-
Peoriasis

Ulcerative Colts
Arthitis Paoriatic
Autoimmune Diseases.
covip-19
Inflammatory disorder

Inflammatory Bowel Diseases

Ankylosing spondylitis

1000 2000

8

3,000
Count

Additional graphs summarizing 25,018 decuments w more details
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API Access

(All Data)

PharmakKB content is built on a GraphQL database which is programmatically accessible
via GraphQL API in addition to the the Application’s JISON/CSV/EXCEL/PPT downloads.

Browse PharmaKB API Documentation. https://www.pharmakb.com/api-documentation

GraphiQL > Prettify =~ Merge = Copy | History < Docs
1 # Welcome to GraphiQL ~{
2 # » "data": {
3 # GraphiQL is an in-browser tool for writing, validating, and - "drugs": {
4 # testing GraphQL queries. - "result": [
5 # - {
6 # Type queries into this side of the screen, and you will see intelligent "commonInfo": {
7 # typeaheads aware of the current GraphQL type schema and live syntax and "commonName": "ADALIMUMAB",
8 # validation errors highlighted within the text. "classification": "Antibody"
9 # 3,
10 # GraphQL queries typically start with a "{" character. Lines that start - "commercialInfo": {
11 # with a # are ignored. - "fda": {
12 # - "indications": [
13 # An example GraphQL query might look like: {
14 "name": "ankylosing spondylitis"
15+ { }
16~ drugs(search: "humira") { {
17~ result{ "name": "crohn disease"
18 commonInfo{commonName, classification} T
19 commercialInfo{fda{indications{name}, drugProducts{tradeName,properName}}} {
20 "name": "hidradenitis suppurativa"
21 } 1,
22 } {
23 } "name": "juvenile arthritis"
24 1,
25 {
26 "name": "psoriatic arthritis"
3
{
"name": "rheumatoid arthritis"
})
{
"name": "ulcerative colitis"
3
{
"name": "uveitis"
}
1,

~ "drugProducts”: [


https://www.pharmakb.com/api-documentation
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Custom Data Portal
(PharmaKB+)
Accessible on GitHub or S3

Find Alpha Signals!

Market Intelligence & Modeling Datasets

. . International Nonproprietary Names (INNs)
e Medical Expenditure Panel Survey Data

US household market spent by drug Mapping drug names across multiple sources.

e Clinical Trial Success Rate Analysis & Data e Pharmaceutical Market Company Names Ontology
Likelihood of drug program advancement by disease. Mapping companies across multiple business

e Curated Drug Revenues entities.

320 Drugs from 24 publicly reporting companies e Epidemiology Information (Disease population size

(curated) & impact)

e Competitive Company and Drug by Indication Time Estimating & comparing market size by disease.
Series Data

e Drug Patents and Approval Event Files

Detailed event data for approvals, exclusivity, and
e Drugs / Active Ingredients Synonyms and patents

Profiles disease market participation over time
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PharmaKB Alpha Signals

Gain an investment edge.

Signal #1 - Improved Drug Revenue Prediction

PharmakKB data is used to build an improved model (left panel) for predicting drug revenues.*

PharmakB Proprietary Predicted vs Actual Revenue 2018-2023 Linear Regression Predicted vs Actual Revenue 2018-2023
10%* 4 10% 4 ,“
° o 4o
’
1077 104 4
10 - 107 ;
v v
2 3
= <
@ o
>
g 10 & 10° -
T T
< o
-] S .
o o
& 107 4 & 107 4
10° + 10° 1 o
'l
'I
4
s s P4
10° 4 / 10° 1 ,
~ R?2=0.71 & R?=0.62
10% 10* 107 10° 10° 1010 101 10* 10% 108 107 10° 10° 1040 101
Actual Revenue Actual Revenue

* Results are based on retrospective data and may vary in any future trades.
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PharmaKB Alpha Signals

Gain an investment edge.

Signal #2 - Portfolio Building with Alternative Drug Data

Alternative drug data provides a signal to build a biotech portfolio
with higher performing cumulative revenues
than less preferred companies and a Biotech ETF (XBI).*

Cumulative returns over all quarters (2018-2023)

~— Preferred Companies (PharmakB Portfolio)
~ Less Preferred Companies
— SPDR?® S&P*® Biotech ETF (XBI)

o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Quarter

* Results are based on retrospective data and may vary in any future trades.

19
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PharmaKB Alpha Signals

Gain an investment edge.

Signal #3 - Portfolio Building with Alternative Drug Data

Alternative drug data provides a signal to build a biotech portfolio
with higher performing cumulative revenues
than less preferred companies and a Biotech ETF (XBI).*

Cumulative returns over all quarters (2018-2023)

—— Preferred Companies (PharmakB Portfolio)
—— Less Preffered Companies
- SDPR Biotech Index (XBI)

o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Quarter

* Results are based on retrospective data and may vary in any future trades.

19
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PharmaKB Alpha Signals

Gain an investment edge.

Signal #4 - Portfolio Building with Alternative Drug Data

Alternative drug data provides a signal to build a biotech portfolio
with higher performing cumulative revenues
than less preferred companies and a Biotech ETF (XBI).*

Cumulative returns over all quarters (2018-2023)

2.75 4 — Preferred Companies (PharmaKB Portfolio)
—— Less Preffered Companies
—— SDPR Biotech Index (XBI)

2.50 4

2:29 1

2.00 1

1.75 A1

Cumulative Returns

1.50 1

1.25 1

1.00 A1

0.75

0 1 2 3 B 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Quarter

* Results are based on retrospective data and may vary in any future trades.
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PharmaKB Alpha Signals

Gain an investment edge.

Signal #5 - Predicting Market Shares

Alternative drug data provides a signal to build a biotech portfolio
to select companies with higher predicted share growth
than less preferred companies and a Biotech ETF (XBI).*

Mean Share Growth per Quarter (2020-2023)

2.504 == PharmaxB Preferred Companies
— Lass Preferred Companies
—— SPDR S&P Biotech ETF(X8I)

225

2.00

175

130

Share Growth (mean)

125

100

2020-q1 20202 202093 202094  2021q) 2021-q2 20213 2021-q8  2022-q1 2022-q2 2022-q% 2022.G8  2023-q1 20232 2023q) 20234
Quarter

* Results are based on retrospective data and may vary in any future trades.
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PharmaKB Alpha Signals

Gain an investment edge.
Signal #6 - Trading Drug Regulatory Signals

Model for trading drug regulatory event signals generates $350 million in capital accumulation,
starting from a $1 million investment over 30 years.*

Capital Accumulation Beginning from a $1 Million Investment

$400,000,000
$300,000,000

$200,000,000

Capital Accumulation

$100,000,000

1995-01-01 2000-01-01 2005-01-01 2010-01-01 2015-01-01 2020-01-01

Date

* Results are modeled on retrospective data and may vary in any future trades.
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Gain an investment edge.

Signal #7 - Created by AltHub (3rd Party) using PharmakKB

AltHUb (3rd Party) uses a PharmakB signal to build a biotech portfolio (yellow) with higher returns than the IBB

As of Date : 2023-09-27

Portioho Performance (All) =

1869

iShares Nasdaq Botechnology

Alpha

1.35%

Beta
1.14

R-Squared

057

Performance

1_ 2 .08%

CAGR

Last 3

* Results are based on retrospective data and may vary in any future trades

Volatility

Biotech ETF (orange).*

3 G.Enh‘i‘-

Diziby (Annualsed)

3384 %

=

Sharpe Ratio

0.4s

Diaify [Annualised)

Maonthdy [Anmalised)

Yearty

3

Sortino Ratio

Banthly (Annuslise

Yearty

P

021

Daily (Annualised)

) 1.08
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PharmakB Case Studies

14,000 Chartl - Top 5 Multiple Myleoma Drugs 1 1 1 iti
P o Multiple yle Financial Analysis of Competitive Drugs
10,000 et A case study using PharmakKB to compare competing commercial
8,000 —e—Darzalex drugs. Financial investors and pharmaceutical industry leaders
£ 6000 P°”‘E‘IV5‘ utilize the information in PharmakKB to make superior investment
= —e—Kyprolis ..
£ 4000 _,_E::p“m and product development decisions...
2,000
0 Read More
Financial .
N . Method for Trend Based Forecasting of

Drug Revenues
A case study using PharmakKB to predict company revenues from
key indicators of research and market performance...

Read More

imraldi - BIOGEN INC. $ € £ F ~

I Global sales NN US NN Rest of world § I Global sales NN VS NN Rest of world



https://www.pharmakb.com/case-studies/financial-analysis-of-competitive-drugs
https://www.pharmakb.com/case-studies/financial-analysis-of-competitive-drugs
https://www.pharmakb.com/case-studies/method-for-trend-based-forecasting-of-drug-revenues
https://www.pharmakb.com/case-studies/method-for-trend-based-forecasting-of-drug-revenues
https://www.pharmakb.com/case-studies/method-for-trend-based-forecasting-of-drug-revenues
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PharmakB Case Studies

Figure 1: Count of FDA reported US patent terminations
impacting commercial exclusivity
for Rheumatoid Arthritus drugs.

maspiin Patent Cliff Analysis Support for Generic

Cyclosporine Drug DeCiSionS

m Diclofenac

= Enalapril Patent termination events have a startling effect on company
m lbuprofen revenue. This case study shows FDA reported patent terminations

/). mIbuprofen lysine ) L . . .
“ mindomethacin for Rheumatoid Arthritis drugs and summarizes the timing of

- W Meloxicam opportunities for generics companies to enter the market....

_ W Methotrexate

4 W Naproxen

W Thalidomide Read More

W Tofacitinib
Upadacitinib

MeSH 0901?72 - wriﬁs, .Rhwmafoiﬁv ;
i e—— Tools for Clinical Trials Success
Forecasting

PharmakKB clinical trial data enables calculating the likelihood that
a drug candidates will successfully advance through each clinical
trial and approval stage...

Arthritis, Rheumatoid
Historical Success Rate

- Phase 1 72113 63.70%
-Phase 2 61/130 46.90%

Phase 3 119158 75.30%

Read More

Approved: 63

Overall success rate



https://www.pharmakb.com/case-studies/patent-cliff-analysis-support-for-generic-drug-decisions
https://www.pharmakb.com/case-studies/patent-cliff-analysis-support-for-generic-drug-decisions
https://www.pharmakb.com/case-studies/patent-cliff-analysis-support-for-generic-drug-decisions
https://www.pharmakb.com/case-studies/tools-for-clinical-trials-success-forecasting
https://www.pharmakb.com/case-studies/tools-for-clinical-trials-success-forecasting
https://www.pharmakb.com/case-studies/tools-for-clinical-trials-success-forecasting
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PharmakB Case Studies

_ (Annual Patient Spend) x (US Patient Count)

R, R

NPV = Z (Marketed Drug Count)

t
t=1toT (1+|)

T= Time to complete clinical trials plus

R, = net cash flowat time t any remammg patent life.

i = Discount Rate
T = time of cash flow

Absolute revenue Revenue growth rate
10000 216
9000 g 1s
§
5 8000 5 H ik
g &
3 7000 c
‘—:’ 6000 :“’ 13
§ 5000 é 12
f 4000 :; 1
8 e 14
€ 5
$ 3000 1 £ lincreas
§ Wi——————————————— k¢ [oealloeetipiear N NG N
& 2000 / 3 5 l[le(vease from preceding year
1000 / 1 E 0s
0 — 1 08
2017 2018 2019 2020 2021* No of 2018 2019 2020 2021*

licensed
indications

= Darzalex (daratumumab) === Revlimid (lenalidomide) Pomalyst (pomalidomide) === Empliciti (elotuzumab) === Kyprolis (carfilzomib) === Venclexta (venetoclax)

Estimating a Drug Program Net Present
Value (NPV)

A well-formed NPV (Net Present Value) analysis for a new potential
drug can guide the overall assessed value of the drug program for
licensing negotiations, acquisitions, or estimating future potential
revenues. PharmaKB data includes relevant factors such as the
disease population size, planned drug cost, the current stage of
development of the new drug, probability of success, length of
clinical trials, and the number of competitive drugs for the disease...

Read More

Tracking Trends and Revenue (Cancer
Drugs)

A case study using PharmakKB data to explore trending cancer
therapies for multiple myeloma and their impact on revenues of
existing treatment regimens. Overall, this case study demonstrates
how PharmaKB can be used to investigate changes to the
treatment landscape for a particular disease...

Read More


https://www.pharmakb.com/case-studies/estimating-a-drug-program-net-present-value
https://www.pharmakb.com/case-studies/estimating-a-drug-program-net-present-value
https://www.pharmakb.com/case-studies/estimating-a-drug-program-net-present-value
https://www.pharmakb.com/case-studies/trends-and-revenue-for-multiple-myeloma-cancer-drugs/
https://www.pharmakb.com/case-studies/trends-and-revenue-for-multiple-myeloma-cancer-drugs/
https://www.pharmakb.com/case-studies/trends-and-revenue-for-multiple-myeloma-cancer-drugs/
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Find us on the web at;
Www.pharmakb.com

Contact the PharmaKB Team at:
InNfo@pharmakb.com
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