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Part I. Financial Information

Item 1.    Financial Statements

VERTEX PHARMACEUTICALS INCORPORATED
Condensed Consolidated Statements of Operations

(unaudited)
(in thousands, except per share amounts)

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

Revenues:        
Product revenues, net $ 782,511  $ 549,642  $ 2,170,152  $ 1,544,252
Royalty revenues 1,238  2,231  3,679  6,643
Collaborative revenues 786  26,292  3,660  286,123

Total revenues 784,535  578,165  2,177,491  1,837,018

Costs and expenses:        
Cost of sales 111,255  72,874  287,250  191,067
Research and development expenses 330,510  454,947  978,595  1,017,961
Sales, general and administrative expenses 137,295  120,710  404,406  361,285
Restructuring (income) expenses (174)  337  (188)  13,859
Intangible asset impairment charge —  255,340  —  255,340

Total costs and expenses 578,886  904,208  1,670,063  1,839,512
Income (loss) from operations 205,649  (326,043)  507,428  (2,494)

Interest expense, net (8,143)  (13,574)  (29,346)  (45,003)
Other (expense) income, net (60,995)  (77,553)  89,662  (80,634)

Income (loss) before provision for (benefit from) income taxes 136,511  (417,170)  567,744  (128,131)
Provision for (benefit from) income taxes 8,055  (125,903)  5,737  (117,581)

Net income (loss) 128,456  (291,267)  562,007  (10,550)

Loss (income) attributable to noncontrolling interest 290  188,315  (15,638)  173,350

Net income (loss) attributable to Vertex $ 128,746  $ (102,952)  $ 546,369  $ 162,800

Amounts per share attributable to Vertex common shareholders:        
Net income (loss):        

Basic $ 0.51  $ (0.41)  $ 2.15  $ 0.66
Diluted $ 0.50  $ (0.41)  $ 2.11  $ 0.64

Shares used in per share calculations:        
Basic 254,905  250,268  254,096  247,963

Diluted 259,788  250,268  258,972  252,095

The accompanying notes are an integral part of these condensed consolidated financial statements.
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VERTEX PHARMACEUTICALS INCORPORATED
Condensed Consolidated Statements of Comprehensive Income

(unaudited)
(in thousands)

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

Net income (loss) $ 128,456  $ (291,267)  $ 562,007  $ (10,550)

Changes in other comprehensive income (loss):        
Unrealized holding gains (losses) on marketable securities, net 224  5,961  137  (7,786)
Unrealized gains (losses) on foreign currency forward contracts,

net of tax of zero, $0.9 million, $0.5 million and $2.9 million,
respectively 4,029  (5,453)  29,062  (27,379)

Foreign currency translation adjustment 659  (3,884)  6,800  (11,137)

Total changes in other comprehensive income (loss) 4,912  (3,376)  35,999  (46,302)

Comprehensive income (loss) 133,368  (294,643)  598,006  (56,852)

Comprehensive loss (income) attributable to noncontrolling interest 290  188,315  (15,638)  173,350

Comprehensive income (loss) attributable to Vertex $ 133,658  $ (106,328)  $ 582,368  $ 116,498

The accompanying notes are an integral part of these condensed consolidated financial statements.
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VERTEX PHARMACEUTICALS INCORPORATED
Condensed Consolidated Balance Sheets

(unaudited)
(in thousands, except share and per share amounts)

 September 30,  December 31,

 2018  2017

Assets    

Current assets:    

Cash and cash equivalents $ 2,478,302  $ 1,665,412

Marketable securities 577,583  423,254

Restricted cash and cash equivalents (VIE) 8,143  1,489

Accounts receivable, net 379,755  281,343

Inventories 124,150  111,830

Prepaid expenses and other current assets 118,678  165,635

Total current assets 3,686,611  2,648,963

Property and equipment, net 808,352  789,437

Intangible assets 29,000  29,000

Goodwill 50,384  50,384

Other assets 46,493  28,230

Total assets $ 4,620,840  $ 3,546,014

Liabilities and Shareholders’ Equity    

Current liabilities:    

Accounts payable $ 92,149  $ 73,994

Accrued expenses 504,240  443,961

Capital lease obligations, current portion 11,511  22,531

Early access sales accrual 324,251  232,401

Other liabilities, current portion 60,357  34,373

Total current liabilities 992,508  807,260

Capital lease obligations, excluding current portion 15,141  20,496

Deferred tax liability 9,414  6,341

Construction financing lease obligation, excluding current portion 561,389  563,406

Advance from collaborator, excluding current portion 81,610  78,431

Other liabilities, excluding current portion 26,297  27,774

Total liabilities 1,686,359  1,503,708

Commitments and contingencies  

Shareholders’ equity:    

Preferred stock, $0.01 par value; 1,000,000 shares authorized; none issued and outstanding —  —

Common stock, $0.01 par value; 500,000,000 shares authorized, 255,610,812 and 253,253,362 shares issued and outstanding, respectively 2,551  2,512

Additional paid-in capital 7,443,263  7,157,362

Accumulated other comprehensive income (loss) 307  (11,572)

Accumulated deficit (4,540,005)  (5,119,723)

Total Vertex shareholders’ equity 2,906,116  2,028,579

Noncontrolling interest 28,365  13,727

Total shareholders’ equity 2,934,481  2,042,306

Total liabilities and shareholders’ equity $ 4,620,840  $ 3,546,014

The accompanying notes are an integral part of these condensed consolidated financial statements.
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VERTEX PHARMACEUTICALS INCORPORATED
Condensed Consolidated Statements of Shareholders’ Equity and Noncontrolling Interest

(unaudited)
(in thousands)

 Common Stock  
Additional 

Paid-in Capital

 Accumulated 
Other 

Comprehensive Income
(Loss)

 

Accumulated Deficit

 
Total Vertex 

Shareholders’ Equity

 
Noncontrolling 

Interest

 
Total 

Shareholders’ Equity Shares  Amount       
Balance at December 31, 2016 248,301  $ 2,450  $ 6,506,795  $ 21,173  $ (5,373,836)  $ 1,156,582  $ 181,609  $ 1,338,191
Cumulative effect adjustment for adoption

of new accounting guidance —  —  9,371  —  (9,371)  —  —  —

Other comprehensive loss, net of tax —  —  —  (46,302)  —  (46,302)  —  (46,302)

Net income —  —  —  —  162,800  162,800  (173,350)  (10,550)
Issuance of common stock under benefit

plans 4,382  50  298,956  —  —  299,006  33  299,039

Stock-based compensation expense —  —  218,991  —  —  218,991  —  218,991
VIE noncontrolling interest upon

deconsolidation —  —  —  —  —  —  3,910  3,910

Other VIE activity —  —  —  —  —  —  (35)  (35)

Balance at September 30, 2017 252,683  $ 2,500  $ 7,034,113  $ (25,129)  $ (5,220,407)  $ 1,791,077  $ 12,167  $ 1,803,244

                

Balance at December 31, 2017 253,253  $ 2,512  $ 7,157,362  $ (11,572)  $ (5,119,723)  $ 2,028,579  $ 13,727  $ 2,042,306
Cumulative effect adjustment for adoption

of new accounting guidance —  —  —  (24,120)  33,349  9,229  —  9,229

Other comprehensive income, net of tax —  —  —  35,999  —  35,999  —  35,999

Net income —  —  —  —  546,369  546,369  15,638  562,007

Repurchases of common stock (1,283)  (13)  (211,025)  —  —  (211,038)  —  (211,038)
Issuance of common stock under benefit

plans 3,641  52  250,368  —  —  250,420  —  250,420

Stock-based compensation expense —  —  246,558  —  —  246,558  —  246,558

Other VIE activity —  —  —  —  —  —  (1,000)  (1,000)

Balance at September 30, 2018 255,611  $ 2,551  $ 7,443,263  $ 307  $ (4,540,005)  $ 2,906,116  $ 28,365  $ 2,934,481

The accompanying notes are an integral part of these condensed consolidated financial statements.

5



Table of Contents

VERTEX PHARMACEUTICALS INCORPORATED
Condensed Consolidated Statements of Cash Flows

(unaudited)
(in thousands)

 Nine Months Ended September 30,

 2018  2017

Cash flows from operating activities:    

Net income (loss) $ 562,007  $ (10,550)

Adjustments to reconcile net income (loss) to net cash provided by operating activities:    

Stock-based compensation expense 246,104  216,990

Depreciation expense 53,594  44,965

Write-downs of inventories to net realizable value 13,089  11,138

Deferred income taxes 3,595  (113,969)

Unrealized gain on equity securities (88,217)  —

Intangible asset impairment charge —  255,340

Acquired in-process research and development —  160,000

Deconsolidation of VIE —  76,644

Other non-cash items, net 10,701  (2,841)

Changes in operating assets and liabilities:    

Accounts receivable, net (75,167)  (60,165)

Inventories (24,461)  (30,226)

Prepaid expenses and other assets 31,797  (84,296)

Accounts payable 23,023  6,925

Accrued expenses and other liabilities 199,643  147,476

Net cash provided by operating activities 955,708  617,431

Cash flows from investing activities:    

Purchases of available-for-sale debt securities (329,367)  (431,653)

Maturities of available-for-sale debt securities 308,406  247,149

Expenditures for property and equipment (79,803)  (56,437)

Decrease in “Restricted cash and cash equivalents (VIE)” due to deconsolidation —  (61,602)

Investment in equity securities (60,490)  —

Purchase of in-process research and development —  (160,000)

Net cash used in investing activities (161,254)  (462,543)

Cash flows from financing activities:    

Issuances of common stock under benefit plans 245,754  298,205

Repurchase of common stock (207,038)  —

Payments on revolving credit facility —  (300,000)

Advance from collaborator 7,500  10,000

Payments on capital lease obligations (19,792)  (14,188)

Proceeds from capital lease financing 3,417  —

Proceeds related to construction financing lease obligation 9,566  4,700

Payments on construction financing lease obligation (4,866)  (412)

Repayments of advanced funding (3,714)  (3,132)

Other financing activities (1,000)  —

Net cash provided by (used in) financing activities 29,827  (4,827)

Effect of changes in exchange rates on cash (4,756)  5,001

Net increase in cash and cash equivalents 819,525  155,062

Cash, cash equivalents and restricted cash—beginning of period 1,667,526  1,231,707

Cash, cash equivalents and restricted cash—end of period $ 2,487,051  $ 1,386,769

    

Supplemental disclosure of cash flow information:    

Cash paid for interest $ 50,017  $ 51,990

Cash paid for income taxes $ 10,316  $ 4,154

Capitalization of costs related to construction financing lease obligation $ 3,389  $ 33,827

Issuances of common stock from employee benefit plans receivable $ 5,509  $ 868

Accrued share repurchase liability $ 4,000  $ —

The accompanying notes are an integral part of these condensed consolidated financial statements.
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VERTEX PHARMACEUTICALS INCORPORATED
Notes to Condensed Consolidated Financial Statements

(unaudited)

A. Basis of Presentation and Accounting Policies

Basis of Presentation

The accompanying condensed consolidated financial statements are unaudited and have been prepared by Vertex Pharmaceuticals Incorporated (“Vertex”
or the “Company”) in accordance with accounting principles generally accepted in the United States of America (“GAAP”).

The condensed consolidated financial statements reflect the operations of (i) the Company, (ii) its wholly-owned subsidiaries and (iii) consolidated
variable interest entities (VIEs). All material intercompany balances and transactions have been eliminated. The Company operates in one segment,
pharmaceuticals. As of September 30, 2017, the Company deconsolidated Parion Sciences, Inc. (“Parion”), a VIE the Company had consolidated since 2015.
The Company's condensed consolidated statement of operations for the interim period ended September 30, 2018 excludes Parion. Please refer to Note B,
“Collaborative Arrangements and Acquisitions,” in the Company’s Annual Report on Form 10-K for the year ended December 31, 2017 that was filed with
the Securities and Exchange Commission (the “SEC”) on February 15, 2018 (the “2017 Annual Report on Form 10-K”) for further information regarding the
deconsolidation of Parion.

Certain information and footnote disclosures normally included in the Company’s 2017 Annual Report on Form 10-K have been condensed or omitted.
These interim financial statements, in the opinion of management, reflect all normal recurring adjustments necessary for a fair presentation of the financial
position and results of operations for the interim periods ended September 30, 2018 and 2017.

The results of operations for the interim periods are not necessarily indicative of the results of operations to be expected for the full fiscal year. These
interim financial statements should be read in conjunction with the audited financial statements for the year ended December 31, 2017, which are contained in
the 2017 Annual Report on Form 10-K.

Use of Estimates

The preparation of condensed consolidated financial statements in accordance with GAAP requires management to make certain estimates and
assumptions that affect the reported amounts of assets and liabilities and disclosure of contingent assets and liabilities at the date of the condensed
consolidated financial statements, and the amounts of revenues and expenses during the reported periods. Significant estimates in these condensed
consolidated financial statements have been made in connection with the calculation of revenues, inventories, research and development expenses, stock-
based compensation expense, the fair value of intangible assets, goodwill, contingent consideration, noncontrolling interest, the consolidation and
deconsolidation of VIEs, leases, the fair value of cash flow hedges, deferred tax asset valuation allowances and the provision for or benefit from income
taxes. The Company bases its estimates on historical experience and various other assumptions, including in certain circumstances future projections that
management believes to be reasonable under the circumstances. Actual results could differ from those estimates. Changes in estimates are reflected in
reported results in the period in which they become known.

Recently Adopted Accounting Standards

Revenue Recognition

In 2014, the Financial Accounting Standards Board (“FASB”) issued Accounting Standards Update (“ASU”) No. 2014-09, Revenues from Contracts with
Customers (Topic 606) (“ASC 606”). The new guidance became effective January 1, 2018. ASC 606 applies a more principles-based approach to recognizing
revenue. Under ASC 606, revenue is recognized when a customer obtains control of promised goods or services in an amount that reflects the consideration
that an entity expects to receive in exchange for those goods or services. In addition, the standard requires disclosure of the nature, amount, timing and
uncertainty of revenue and cash flows arising from contracts with customers. The Company adopted ASC 606 on January 1, 2018 using the modified-
retrospective adoption method for all contracts that were not completed as of the date of adoption. Under the modified-retrospective method, the Company
recognized the cumulative effect of applying the standard within “Accumulated deficit” on its condensed consolidated balance sheet as of January 1, 2018.

For all reporting periods, the Company has not disclosed the value of unsatisfied performance obligations for all product revenue contracts with an
original expected length of one year or less, which is an optional exemption that is permitted under

7
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VERTEX PHARMACEUTICALS INCORPORATED
Notes to Condensed Consolidated Financial Statements

(unaudited)

the adoption rules.

Based on the Company’s review of existing customer contracts as of January 1, 2018, it concluded that the only significant impact that the adoption of
ASC 606 had on its financial statements relates to shipments of ORKAMBI under early access programs in France. Prior to the adoption of ASC 606, the
Company did not recognize revenue on the proceeds received from sales of ORKAMBI under early access programs in France because the price was not
fixed or determinable based on the status of ongoing pricing discussions. As of January 1, 2018, the Company recorded a cumulative effect adjustment to its
accumulated deficit of $8.3 million related to the adoption of ASC 606, which primarily represented the Company’s estimated amount of consideration it
expects to retain related to these shipments that will not be subject to a significant reversal in amounts recognized, net of costs previously deferred related to
these shipments. Please refer to Note B, “Revenue Recognition,” for further information.

The Company concluded that the remaining $6.9 million that was recorded as deferred revenue as of December 31, 2017 related to the Company’s 2008
sale of its HIV protease inhibitor royalty stream is not subject to ASC 606 because it was initially accounted for pursuant to ASC 470, Debt, which is not
under the scope of ASC 606. The Company will continue to recognize the payment received as royalty revenues over the expected life of the collaboration
agreement with GlaxoSmithKline plc based on the units-of-revenue method.

The cumulative effect of applying ASC 606 to the Company’s contracts with customers that were not completed as of January 1, 2018 was as follows:

 Balance as of    Balance as of

 December 31, 2017  Adjustments  January 1, 2018

Assets (in thousands)
Accounts receivable, net $ 281,343  $ 29,881  $ 311,224

Inventories 111,830  (90)  111,740

Prepaid expenses and other current assets 165,635  (17,166)  148,469

Total assets $ 3,546,014  $ 12,625  $ 3,558,639

Liabilities and Shareholders’ Equity     
Accrued expenses $ 443,961  $ 8,586  $ 452,547

Early access sales accrual 232,401  (7,273)  225,128

Other liabilities, current portion 34,373  2,083  36,456

Accumulated other comprehensive loss (11,572)  949  (10,623)

Accumulated deficit (5,119,723)  8,280  (5,111,443)

Total liabilities and shareholders’ equity $ 3,546,014  $ 12,625  $ 3,558,639
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VERTEX PHARMACEUTICALS INCORPORATED
Notes to Condensed Consolidated Financial Statements

(unaudited)

The impact of adoption on the Company’s condensed consolidated balance sheet as of September 30, 2018 was as follows:

 As of September 30, 2018

 
As Reported 

under ASC 606  

Balances 
without Adoption of

ASC 606  
Effect of Change
Higher/(Lower)

Assets (in thousands)
Accounts receivable, net $ 379,755  $ 345,180  $ 34,575

Inventories 124,150  124,245  (95)

Prepaid expenses and other current assets 118,678  143,826  (25,148)

Total assets $ 4,620,840  $ 4,611,508  $ 9,332

Liabilities and Shareholders’ Equity    
Accrued expenses $ 504,240  $ 515,880  $ (11,640)

Early access sales accrual 324,251  342,136  (17,885)

Other liabilities, current portion 60,357  38,950  21,407

Accumulated other comprehensive income 307  186  121

Accumulated deficit (4,540,005)  (4,557,334)  17,329

Total liabilities and shareholders’ equity $ 4,620,840  $ 4,611,508  $ 9,332

The impact of adoption on the Company’s condensed consolidated statement of operations for the three and nine months ended September 30, 2018 was
as follows:

 Three Months Ended September 30, 2018

 
As Reported 

under ASC 606  

Balances 
without Adoption of

ASC 606  
Effect of Change
Higher/(Lower)

 (in thousands)
Product revenues, net $ 782,511  $ 777,117  $ 5,394

Cost of sales 111,255  109,533  1,722

Income from operations 205,649  201,977  3,672

Net income attributable to Vertex $ 128,746  $ 125,074  $ 3,672

Amounts per share attributable to Vertex common shareholders:      
Net income:      

Basic $ 0.51  $ 0.49  $ 0.02

Diluted $ 0.50  $ 0.48  $ 0.02

 Nine Months Ended September 30, 2018

 
As Reported

under ASC 606  

Balances
without Adoption of

ASC 606  
Effect of Change
Higher/(Lower)

 (in thousands)
Product revenues, net $ 2,170,152  $ 2,156,156  $ 13,996

Cost of sales 287,250  282,303  4,947

Income from operations 507,428  498,379  9,049

Net income attributable to Vertex $ 546,369  $ 537,320  $ 9,049

Amounts per share attributable to Vertex common shareholders:      
Net income:      

Basic $ 2.15  $ 2.11  $ 0.04

Diluted $ 2.11  $ 2.07  $ 0.04
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VERTEX PHARMACEUTICALS INCORPORATED
Notes to Condensed Consolidated Financial Statements

(unaudited)

ASC 606 did not have an aggregate impact on the Company’s net cash provided by operating activities, but resulted in offsetting changes in certain assets
and liabilities presented within net cash provided by operating activities in the Company’s condensed consolidated statement of cash flows.

Equity Investments

In 2016, the FASB issued ASU No. 2016-01, Recognition and Measurement of Financial Assets and Financial Liabilities (“ASU 2016-01”), which
amended guidance related to the recording of financial assets and financial liabilities. Under the amended guidance, equity investments (except those
accounted for under the equity method of accounting or those that result in consolidation of an investee) are measured at fair value with changes in fair value
recognized in net income (loss). However, an entity has the option to measure equity investments without readily determinable fair values at (i) fair value or
(ii) cost adjusted for changes in observable prices minus impairment. Changes in measurement under either alternative are recognized in net income (loss).
The amended guidance became effective January 1, 2018 and required the modified-retrospective adoption approach. As of January 1, 2018, the Company
held publicly traded equity investments and equity investments accounted for under the cost method. As a result, in the first quarter of 2018, the Company
recorded a $25.1 million cumulative effect adjustment to “Accumulated deficit” related to its publicly traded equity investments equal to the unrealized gain,
net of tax, that was recorded in “Accumulated other comprehensive income (loss)” as of December 31, 2017. The adoption of ASU 2016-01 had no effect on
the Company’s equity investments accounted for under the cost method because the original cost basis of these investments was recorded on the Company’s
condensed consolidated balance sheet as of December 31, 2017. In the three and nine months ended September 30, 2018, the Company recorded expense of
$61.2 million and income of $88.2 million, respectively, to “Other (expense) income, net,” in its condensed consolidated statement of operations related to the
change in fair value of its equity investments.

Stock-Based Compensation

In 2017, the FASB issued ASU 2017-09, Compensation — Stock Compensation (Topic 718) (“ASU 2017-09”) related to the scope of stock option
modification accounting to reduce diversity in practice and provide clarity regarding existing guidance. The new accounting guidance was effective January
1, 2018. The Company does not expect the adoption of ASU 2017-09 to have a significant effect on its condensed consolidated financial statements in future
periods and had no effect in the three and nine months ended September 30, 2018.

Goodwill

In 2017, the FASB issued ASU 2017-04, Intangibles — Goodwill and Other (Topic 350) (“ASU 2017-04”) related to measurements of goodwill. The
amended guidance modifies the concept of impairment from the condition that exists when the carrying amount of goodwill exceeds its implied fair value to
the condition that exists when the carrying amount of a reporting unit exceeds its fair value, which eliminates Step 2 from the goodwill impairment test. An
entity would recognize an impairment charge for the amount by which the carrying amount exceeds the reporting unit’s fair value; however, the loss
recognized should not exceed the total amount of goodwill allocated to the related reporting unit. The new accounting guidance is required for annual or
interim goodwill impairment tests conducted after January 1, 2020. The Company early adopted this new guidance and will utilize this approach for annual
and interim goodwill impairment tests conducted after January 1, 2018. The Company does not expect the adoption of this guidance to have a significant
effect on its condensed consolidated financial statements.

Intra-Entity Transfers

In 2016, the FASB issued ASU No. 2016-16, Intra-Entity Transfers of Assets Other Than Inventory (“ASU 2016-16”), which removes the previous
exception in GAAP prohibiting an entity from recognizing current and deferred income tax expenses or benefits related to the transfer of assets, other than
inventory, within the consolidated entity. The exception to defer the recognition of any tax impact on the transfer of inventory within the consolidated entity
until it is sold to a third party remains unaffected. The amended guidance became effective January 1, 2018. In the first quarter of 2018, upon adoption of
ASU 2016-16, the Company recorded a deferred tax asset and corresponding full valuation allowance of $204.7 million equal to the unamortized cost of
intellectual property rights transferred to the United Kingdom in 2014 multiplied by an appropriate statutory rate. There was no cumulative effect adjustment
to “Accumulated deficit” using the modified-retrospective adoption approach.
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(unaudited)

Cash Flows - Restricted Cash

In 2016, the FASB issued ASU No. 2016-18, Statement of Cash Flows (Topic 230) Restricted Cash (“ASU 2016-18”), which requires that a statement of
cash flows explain the change during the period in the total of cash, cash equivalents and restricted cash. Therefore, amounts described as restricted cash
should be included with cash and cash equivalents when reconciling the beginning of period and end of period amounts shown on the statement of cash
flows.  The amended guidance became effective January 1, 2018 and is effective on a retrospective basis. The cash, cash equivalents and restricted cash at the
beginning and ending of each period presented in the Company’s condensed consolidated statements of cash flows for the nine months ended September 30,
2018 and 2017 consisted of the following:

 
Nine Months Ended September 30,

2018  
Nine Months Ended September 30,

2017

 
Beginning of

period  End of period  
Beginning of

period  End of period

 (in thousands)
Cash and cash equivalents $ 1,665,412  $ 2,478,302  $ 1,183,945  $ 1,384,966
Restricted cash and cash equivalents (VIE) 1,489  8,143  47,762  1,803
Prepaid expenses and other current assets 625  606  —  —
Cash, cash equivalents and restricted cash per statement of cash flows $ 1,667,526  $ 2,487,051  $ 1,231,707  $ 1,386,769

The Company’s restricted cash is classified in “Prepaid expenses and other current assets” in its condensed consolidated balance sheets. The Company
has recorded its VIE’s cash and cash equivalents as “Restricted cash and cash equivalents (VIE)” because (i) the Company does not have any interest in or
control over BioAxone’s cash and cash equivalents and (ii) the Company’s agreement with BioAxone does not provide for BioAxone’s cash and cash
equivalents to be used for the development of the asset that the Company licensed from BioAxone.

Recently Issued Accounting Standards

Internal-Use Software

In 2018, the FASB issued ASU 2018-15, Intangibles—Goodwill and Other—Internal-Use Software (Subtopic 350-40): Customer’s Accounting for
Implementation Costs Incurred in a Cloud Computing Arrangement That Is a Service Contract (“ASU 2018-15”), which clarifies the accounting for
implementation costs in cloud computing arrangements.  The new guidance is effective for the Company on January 1, 2020. Early adoption is permitted. The
Company currently is evaluating the impact the adoption of ASU 2018-15 will have on its condensed consolidated financial statements.

Fair Value Measurement

In 2018, the FASB issued ASU 2018-13, Fair Value Measurement (Topic 820): Disclosure Framework-Changes to the Disclosure Requirements for Fair
Value Measurement (“ASU 2018-13”), which modifies the disclosure requirements for fair value measurements. The new guidance is effective for the
Company on January 1, 2020. Early adoption is permitted. The Company currently is evaluating the impact the adoption of ASU 2018-13 may have on its
disclosures.

Derivatives and Hedging

In 2017, the FASB issued ASU 2017-12, Derivatives and Hedging (Topic 815) (“ASU 2017-12”), which helps simplify certain aspects
of hedge accounting and enables entities to more accurately present their risk management activities in their financial statements. The new guidance is
effective for the Company on January 1, 2019. The Company does not expect the adoption of ASU 2017-12 to have a significant effect on its condensed
consolidated financial statements.

Leases

In 2016, the FASB issued ASU No. 2016-02, Leases (“ASU 2016-02”), which amends a number of aspects of lease accounting and requires entities to
recognize on the balance sheet right-of-use assets and liabilities for leases with lease terms of more than 12 months. ASU 2016-02 requires a modified-
retrospective adoption approach. The new guidance is effective
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for the Company on January 1, 2019. The Company’s project team has reviewed its portfolio of existing leases and current accounting policies to identify and
assess the potential differences that would result from applying the requirements of the new standard. The Company anticipates that the amended guidance
will result in the recognition of additional right of use assets and corresponding liabilities on its condensed consolidated balance sheets. As discussed in Note
K, “Long-term Obligations,” the Company currently applies build-to-suit accounting and is the deemed owner of its leased corporate headquarters in Boston
and research site in San Diego, for which it is recognizing depreciation expense over the buildings’ useful lives and imputed interest on the corresponding
construction financing lease obligations. Under the amended guidance, the Company expects to account for these buildings as financing leases, resulting in
increased depreciation expense over the respective lease terms, which are significantly shorter than the buildings’ useful lives. The Company also expects a
reduction in its imputed interest expense in the initial years of each financing lease term. The Company is in the process of quantifying the amount of
financing and operating leases, corresponding liabilities and the cumulative effect adjustment to “Accumulated deficit” that will be recorded upon adoption of
the amended guidance. The Company is also in the process of implementing appropriate changes to its controls to support lease accounting and related
disclosures under the new standard.

For a discussion of other recent accounting pronouncements please refer to Note A, “Nature of Business and Accounting Policies—Recent Accounting
Pronouncements,” in the 2017 Annual Report on Form 10-K.

Summary of Significant Accounting Policies

The Company’s significant accounting policies are described in Note A, “Nature of Business and Accounting Policies,” in the 2017 Annual Report on
Form 10-K. The Company is disclosing changes in its accounting policies related to guidance that became effective January 1, 2018 in this Quarterly Report
on Form 10-Q. Specifically, the Company has included below its updated revenue recognition policy pursuant to its adoption of ASC 606 in Note B,
“Revenue Recognition,” and its policy related to marketable and equity securities.

Marketable and Equity Securities

Effective January 1, 2018, the Company measures publicly traded corporate equity investments that have readily available prices at fair value, with
changes in fair value recognized in “Other (expense) income, net,” each reporting period.

Effective January 1, 2018, the Company records privately issued corporate equity investments that do not have readily determinable fair values at cost,
and adjusts for changes in observable prices minus impairment. Each reporting period, the Company adjusts the carrying value of these investments if it
observes that additional shares have been issued in an orderly transaction between market participants resulting in a price increase or decrease per share.
Additionally, each reporting period the Company reviews these investments for impairment considering all available information to conclude whether an
impairment exists. Changes in measurement for all corporate equity investments are recognized in “Other (expense) income, net.”

B. Revenue Recognition

Pursuant to ASC 606, the Company recognizes revenue when a customer obtains control of promised goods or services. The Company records the
amount of revenue that reflects the consideration that it expects to receive in exchange for those goods or services. The Company applies the following five-
step model in order to determine this amount: (i) identification of the promised goods or services in the contract; (ii) determination of whether the promised
goods or services are performance obligations, including whether they are distinct in the context of the contract; (iii) measurement of the transaction price,
including the constraint on variable consideration; (iv) allocation of the transaction price to the performance obligations; and (v) recognition of revenue when
(or as) the Company satisfies each performance obligation. 

The Company only applies the five-step model to contracts when it is probable that it will collect the consideration to which it is entitled in exchange for
the goods or services that it transfers to the customer. Once a contract is determined to be within the scope of ASC 606 at contract inception, the Company
reviews the contract to determine which performance obligations it must deliver and which of these performance obligations are distinct. The Company
recognizes as revenue the amount of the transaction price that is allocated to each performance obligation when that performance obligation is satisfied or as
it is satisfied. Generally, the Company's performance obligations are transferred to customers at a point in time, typically upon delivery.
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Product Revenues, Net

The Company sells its products principally to a limited number of specialty pharmacy and specialty distributors in the United States, which account for
the largest portion of its total revenues, and makes international sales primarily to specialty distributors and retail chains, as well as hospitals and
clinics, many of which are government-owned or supported (collectively, its “Customers”). The Company’s Customers in the United States subsequently
resell the products to patients and health care providers. In accordance with ASC 606, the Company recognizes net revenues from product sales when the
Customers obtain control of the Company’s products, which typically occurs upon delivery to the Customer. The Company’s payment terms are
approximately 30 days in the United States and consistent with prevailing practice in international markets.

Revenues from product sales are recorded at the net sales price, or “transaction price,” which includes estimates of variable consideration that result from
(a) trade allowances, which include invoice discounts for prompt payment and Customer fees, (b) government and private payor rebates, chargebacks,
discounts and fees and (c) costs of co-pay assistance programs for patients, as well as other incentives for certain indirect customers. Reserves are established
for the estimates of variable consideration based on the amounts earned or to be claimed on the related sales. The reserves are classified as reductions to
“Accounts receivable, net” if payable to a Customer or “Accrued expenses” if payable to a third-party.  Where appropriate, the Company utilizes the expected
value method to determine the appropriate amount for estimates of variable consideration based on factors such as the Company’s historical experience,
current contractual and statutory requirements, specific known market events and trends, industry data and forecasted customer buying and payment
patterns.  The amount of variable consideration that is included in the transaction price may be constrained and is included in net product revenues only to the
extent that it is probable that a significant reversal in the amount of the cumulative revenue recognized will not occur in a future period.  Actual amounts of
consideration ultimately received may differ from the Company’s estimates.  If actual results vary from the Company’s estimates, the Company adjusts these
estimates, which would affect net product revenue and earnings in the period such variances become known.

Trade Allowances: The Company generally provides invoice discounts on product sales to its Customers for prompt payment and pays fees for
distribution services, such as fees for certain data that Customers provide to the Company. The Company estimates that, based on its experience, its
Customers will earn these discounts and fees, and deducts the full amount of these discounts and fees from its gross product revenues and accounts
receivable at the time such revenues are recognized.

Rebates, Chargebacks, Discounts and Fees: The Company contracts with government agencies (its “Third-party Payors”) so that products will be
eligible for purchase by, or partial or full reimbursement from, such Third-party Payors. The Company estimates the rebates, chargebacks, discounts and
fees it will provide to Third-party Payors and deducts these estimated amounts from its gross product revenues at the time the revenues are recognized.
For each product, the Company estimates the aggregate rebates, chargebacks and discounts that it will provide to Third-party Payors based upon (i) the
Company’s contracts with these Third-party Payors, (ii) the government-mandated discounts and fees applicable to government-funded programs,
(iii) information obtained from the Company’s Customers and other third-party data regarding the payor mix for such product and (iv) historical
experience.

Other Incentives: Other incentives that the Company offers include co-pay mitigation rebates provided by the Company to commercially insured
patients who have coverage and who reside in states that permit co-pay mitigation programs. Based upon the terms of the Company’s co-pay mitigation
programs, the Company estimates average co-pay mitigation amounts for each of its products in order to establish appropriate accruals.

The Company makes significant estimates and judgments that materially affect its recognition of net product revenues. The Company adjusts its
estimated rebates, chargebacks and discounts based on new information, including information regarding actual rebates, chargebacks and discounts for its
products, as it becomes available. Claims by third-party payors for rebates, chargebacks and discounts frequently are submitted to the Company significantly
after the related sales, potentially resulting in adjustments in the period in which the new information becomes known. The Company’s credits to revenue
related to prior period sales have not been significant and primarily related to U.S. rebates, chargebacks and discounts.
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The Company excludes taxes collected from Customers relating to product sales and remitted to governmental authorities from revenues.

French Early Access Programs

Pursuant to ASC 605, Revenue Recognition, which was applicable until December 31, 2017, the Company only recognized revenues from product sales
if it determined that the price was fixed or determinable at the time of delivery. If the Company determined that the price was not fixed or determinable, it
deferred the recognition of revenues. If the Company was able to determine that the price was fixed or determinable, it recognized the net product revenues
associated with the units.

The Company began distributing ORKAMBI through early access programs in France during the fourth quarter of 2015 and is engaged in ongoing
pricing discussions regarding the final price for ORKAMBI in France. The Company’s ORKAMBI net product revenues for 2017, 2016 and 2015 did not
include any net product revenues from sales of ORKAMBI in France because the price was not fixed or determinable. The Company expects that the
difference between the amounts collected based on the invoiced price and the final price for ORKAMBI in France will be returned to the French government.

As of September 30, 2018 and December 31, 2017, the Company’s condensed consolidated balance sheets included $324.3 million and $232.4 million,
respectively, classified as “Early access sales accrual” related to amounts collected in France as payment for shipments of ORKAMBI under the early access
programs, which is considered to be a refund liability pursuant to ASC 606.

Upon adopting ASC 606 in the first quarter of 2018, the Company recorded an $8.3 million cumulative effect adjustment to “Accumulated deficit”
primarily related to shipments of ORKAMBI under early access programs in France. The Company determined the amount of the adjustment based upon
(i) the status of pricing discussions in France upon adoption, (ii) the Company’s estimate of the amount of consideration it expects to retain related to
ORKAMBI sales in France that occurred on or prior to December 31, 2017 that will not be subject to a significant reversal in amounts recognized and (iii)
recognition of costs previously deferred related to the ORKAMBI sales in France. For ORKAMBI sales in France that occurred after December 31, 2017
under the early access programs, the Company has recognized net product revenues based on the estimate of consideration it expects to retain that will not be
subject to a significant reversal in amounts recognized.

If the Company’s estimate regarding the amounts it will receive for ORKAMBI supplied pursuant to these early access programs changes, the Company
will reflect the effect of the change in estimate in net product revenues in the period in which the change in estimate occurs and will include adjustments to all
prior sales of ORKAMBI under the early access programs.

Collaborative Revenues

The Company recognizes collaborative revenues generated through collaborative research, development and/or commercialization agreements. The terms
of these agreements typically include payment to the Company related to one or more of the following: nonrefundable, upfront license fees; development and
commercial milestones; funding of research and/or development activities; and royalties on net sales of licensed products. Each type of payments results in
collaborative revenues except for revenues from royalties on net sales of licensed products, which are classified as royalty revenues. Revenue is recognized
upon satisfaction of a performance obligation by transferring control of a good or service to the collaborator.

For each collaborative research, development and/or commercialization agreement that results in revenue, the Company identifies all material
performance obligations, which may include a license to intellectual property and know-how, research and development activities and/or transition activities.
In order to determine the transaction price, in addition to any upfront payment, the Company estimates the amount of variable consideration at the outset of
the contract either utilizing the expected value or most likely amount method, depending on the facts and circumstances relative to the contract. The Company
constrains (reduces) the estimate of variable consideration such that it is probable that a significant reversal of previously recognized revenue will not occur
throughout the life of the contract. When determining if variable consideration should be constrained, management considers whether there are factors outside
the Company’s control that could result in a
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significant reversal of revenue. In making these assessments, the Company considers the likelihood and magnitude of a potential reversal of revenue. These
estimates are re-assessed each reporting period as required.

Once the estimated transaction price is established, amounts are allocated to the performance obligations that have been identified. The transaction price
is generally allocated to each separate performance obligation on a relative standalone selling price basis. In order to account for these agreements, the
Company must develop assumptions that require judgment to determine the standalone selling price, which may include (i) the probability of obtaining
marketing approval for the drug candidate, (ii) estimates regarding the timing of and the expected costs to develop and commercialize the drug candidate, (iii)
estimates of future cash flows from potential product sales with respect to the drug candidate and (iv) appropriate discount and tax rates. Standalone selling
prices used to perform the initial allocation are not updated after contract inception. The Company does not include a financing component to its estimated
transaction price at contract inception unless it estimates that certain performance obligations will not be satisfied within one year.

Upfront License Fees: If a license to the Company’s intellectual property is determined to be distinct from the other performance obligations
identified in an arrangement, the Company recognizes revenue from the related nonrefundable, upfront license fees based on the relative standalone
selling price prescribed to the license compared to the total selling price of the arrangement. The revenue is recognized when the license is transferred to
the collaborator and the collaborator is able to use and benefit from the license.  For licenses that are not distinct from other obligations identified in the
arrangement, the Company utilizes judgment to assess the nature of the combined performance obligation to determine whether the combined
performance obligation is satisfied over time or at a point in time. If the combined performance obligation is satisfied over time, the Company applies an
appropriate method of measuring progress for purposes of recognizing revenue from nonrefundable, upfront license fees.  The Company evaluates the
measure of progress each reporting period and, if necessary, adjusts the measure of performance and related revenue recognition.

Development and Regulatory Milestone Payments: Depending on facts and circumstances, the Company may conclude that it is appropriate to
include certain milestones in the estimated transaction price or that it is appropriate to fully constrain the milestones. A milestone payment is included in
the transaction price in the reporting period that the Company concludes that it is probable that recording revenue in the period will not result in a
significant reversal in amounts recognized in future periods. The Company may record revenues from certain milestones in a reporting period before the
milestone is achieved if the Company concludes that achievement of the milestone is probable and that recognition of revenue related to the milestone
will not result in a significant reversal in amounts recognized in future periods. The Company records a corresponding contract asset when this
conclusion is reached. Milestone payments that have not been included in the transaction price to date are fully constrained. These milestones remain
fully constrained until the Company concludes that their achievement is probable and that recognition of the related revenue will not result in a
significant reversal in amounts recognized in future periods. The Company re-evaluates the probability of achievement of such development milestones
and any related constraint each reporting period and adjusts its estimate of the overall transaction price, including the amount of collaborative revenue
that it has recorded, if necessary.  

Research and Development Activities/Transition Services: If the Company is entitled to reimbursement from its collaborators for specified research
and development expenses, the Company accounts for the related services that it provides as separate performance obligations if it determines that these
services represent a material right. The Company also determines whether the reimbursement of research and development expenses should be accounted
for as collaborative revenues or an offset to research and development expenses in accordance with provisions of gross or net revenue presentation. The
Company recognizes the corresponding revenues or records the corresponding offset to research and development expenses as it satisfies the related
performance obligations.

Sales-based Milestone and Royalty Payments: The Company’s collaborators may be required to pay the Company sales-based milestones or royalties
on future sales of commercial products.  The Company recognizes revenues related to sales-based milestone and royalties upon the later to occur of (i)
achievement of the collaborator’s underlying sales or (ii) satisfaction of any performance obligation(s) related to these sales, in each case assuming the
license to the Company’s intellectual property is deemed to be the predominant item to which the sales-based milestones and/or royalties relate.
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Contract Liabilities

The following table summarizes changes in the Company’s contract liabilities for the nine months ended September 30, 2018:

 
Balance at January 1,

2018 (ASC 606 adoption)  Additions  Deductions  
Balance at September 30,

2018

 (in thousands)

Three Months Ended September 30, 2018        
Contract liabilities:        

Other liabilities, current portion $ 1,654  $ 54,724  $ (16,608)  $ 39,770

The Company’s contract liabilities relate to contracts with government-owned and supported customers in international markets that limit the amount of
annual reimbursement the Company can receive. Upon exceeding the annual reimbursement amount, products are provided free of charge, which is a material
right pursuant to ASC 606. These contracts, which are classified as “Other liabilities, current portion,” include upfront payments and fees.  The Company
defers a portion of the consideration received for shipments made up to the annual reimbursement limit, and the deferred amount is recognized as revenue
when the free products are shipped. The Company’s product revenue contracts include performance obligations that are one year or less.

During the nine months ended September 30, 2018, the Company did not recognize any revenues related to its contract liability balance as of January 1,
2018 or revenues related to performance obligations satisfied in previous periods.

Disaggregation of Revenue

Revenues by Product

Product revenues, net consisted of the following:

 Three Months Ended September 30,  Nine Months Ended September 30,

 
2018 (as reported under

ASC 606)  
2017 (as reported under

ASC 605)  
2018 (as reported
under ASC 606)  

2017 (as reported
under ASC 605)

 (in thousands)

KALYDECO $ 245,733  $ 213,461  $ 748,365  $ 588,809

ORKAMBI 281,859  336,183  947,186  955,451

SYMDEKO 254,919  —  474,601  —

Other —  (2)  —  (8)

Total product revenues, net $ 782,511  $ 549,642  $ 2,170,152  $ 1,544,252
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Revenues by Geographic Location

Net product revenues are attributed to countries based on the location of the Customer. Collaborative and royalty revenues are attributed to countries
based on the location of the Company’s subsidiary associated with the collaborative arrangement related to such revenues. Total revenues from external
customers and collaborators by geographic region consisted of the following:

 Three Months Ended September 30,  Nine Months Ended September 30,

 
2018 (as reported under

ASC 606)  
2017 (as reported under

ASC 605)  
2018 (as reported
under ASC 606)  

2017 (as reported
under ASC 605)

 (in thousands)
United States $ 620,485  $ 454,736  $ 1,687,963  $ 1,483,666
Outside of the United States        

Europe 132,876  94,057  400,685  278,407
Other 31,174  29,372  88,843  74,945

Total revenues outside of the United States 164,050  123,429  489,528  353,352

Total revenues $ 784,535  $ 578,165  $ 2,177,491  $ 1,837,018

In the three and nine months ended September 30, 2018 and 2017, revenues attributable to Germany and the United Kingdom contributed the largest
amounts to the Company’s European revenues.

C. Collaborative Arrangements and Acquisitions

Cystic Fibrosis Foundation

The Company has a research, development and commercialization agreement that was originally entered into in 2004 with Cystic Fibrosis Foundation
(“CFF”), as successor in interest to the Cystic Fibrosis Foundation Therapeutics, Inc. This agreement was most recently amended in 2016 (the “2016
Amendment”). Pursuant to the agreement, as amended, the Company has agreed to pay royalties ranging from low-single digits to mid-single digits on
potential sales of certain compounds first synthesized and/or tested between March 1, 2014 and August 31, 2016, including VX-659 and VX-445, and tiered
royalties ranging from single digits to sub-teens on any approved drugs first synthesized and/or tested during a research term on or before February 28, 2014,
including KALYDECO (ivacaftor), ORKAMBI (lumacaftor in combination with ivacaftor) and SYMDEKO/SYMKEVI (tezacaftor in combination with
ivacaftor). For combination products, such as ORKAMBI and SYMDEKO, sales are allocated equally to each of the active pharmaceutical ingredients in the
combination product. The Company previously made certain commercial milestone payments under the agreement but there are no remaining commercial
milestone payments payable by the Company to CFF pursuant to the agreement.

Pursuant to the 2016 Amendment, the Company received an upfront payment of $75.0 million and is receiving development funding from CFF of up to
$6.0 million annually. The upfront payment plus any future development funding represent a form of financing pursuant to ASC 730, Research and
Development, and thus the amounts are recorded as a liability on the condensed consolidated balance sheet, primarily reflected in “Advance from
collaborator, excluding current portion”. The liability is reduced over the estimated royalty term of the agreement. Reductions in the liability are reflected as
an offset to “Cost of sales” and as “Interest expense, net”.

The Company began marketing KALYDECO in 2012 and began marketing ORKAMBI in 2015. The Company received approval for SYMDEKO in the
United States in February 2018 and the Company expects to obtain approval for SYMKEVI in the European Union in the fourth quarter of 2018. The
Company has royalty obligations to CFF for ivacaftor, lumacaftor and tezacaftor until the expiration of patents covering those compounds. The Company has
patents in the United States and European Union covering the composition-of-matter of ivacaftor that expire in 2027 and 2025, respectively, subject to
potential patent extension. The Company has patents in the United States and European Union covering the composition-of-matter of lumacaftor that expire
in 2030 and 2026, respectively, subject to potential extension. The Company has patents in the United States and European Union covering the composition-
of-matter of tezacaftor that expire in 2027 and 2028, respectively, subject to potential extension.
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CRISPR Therapeutics AG

In 2015, the Company entered into a strategic collaboration, option and license agreement (the “CRISPR Agreement”) with CRISPR Therapeutics AG
and its affiliates (“CRISPR”) to collaborate on the discovery and development of potential new treatments aimed at the underlying genetic causes of human
diseases using CRISPR-Cas9 gene editing technology. The Company has the exclusive right to license up to six CRISPR-Cas9-based targets, including targets
for the potential treatment of sickle cell disease. In connection with the CRISPR Agreement, the Company made an upfront payment to CRISPR of $75.0
million and a $30.0 million investment in CRISPR pursuant to a convertible loan agreement that subsequently converted into common shares of CRISPR and
was recorded on the Company’s condensed consolidated balance sheet. The Company has made several additional investments in CRISPR’s common shares,
including investments totaling $46.9 million in 2018. As of September 30, 2018, the Company recorded the fair value of its investment in CRISPR common
shares of $207.0 million in “Marketable securities” on its condensed consolidated balance sheet.

The Company funds all of the discovery activities conducted pursuant to the CRISPR Agreement. For targets that the Company elects to license, other
than hemoglobinopathy treatments, the Company would lead all development and global commercialization activities. For each target that the Company
elects to license, other than hemoglobinopathy targets, CRISPR has the potential to receive up to $420.0 million in development, regulatory and commercial
milestones and royalties on net product sales. As part of the collaboration, the Company and CRISPR share equally all development costs and potential
worldwide revenues related to potential hemoglobinopathy treatments, including treatments for beta-thalassemia and sickle cell disease.

The Company may terminate the CRISPR Agreement upon 90 days’ notice to CRISPR prior to any product receiving marketing approval or upon 270
days’ notice after a product has received marketing approval. The CRISPR Agreement also may be terminated by either party for a material breach by the
other, subject to notice and cure provisions. Unless earlier terminated, the CRISPR Agreement will continue in effect until the expiration of the Company’s
payment obligations under the CRISPR Agreement.

In the fourth quarter of 2017, the Company entered into a co-development and co-commercialization agreement with CRISPR pursuant to the terms of
the CRISPR Agreement, under which the Company and CRISPR will co-develop and co-commercialize CTX001 (the “CTX001 Co-Co Agreement”) for the
treatment of hemoglobinopathy, including treatments for sickle cell disease and beta-thalassemia. The Company concluded that the CTX001 Co-Co
Agreement is a cost-sharing arrangement, which results in the net impact of the arrangement being recorded within “Research and development expenses” in
its condensed consolidated statements of operations. During the three and nine months ended September 30, 2018, the net expense related to the CTX001 Co-
Co Agreement was $5.2 million and $14.1 million, respectively.

Merck KGaA

In January 2017, the Company entered into a strategic collaboration and license agreement (the “Merck KGaA Agreement”) with Merck KGaA,
Darmstadt, Germany (“Merck KGaA”). Pursuant to the Merck KGaA Agreement, the Company granted Merck KGaA an exclusive worldwide license to
research, develop and commercialize four oncology research and development programs. Under the Merck KGaA Agreement, the Company granted Merck
KGaA exclusive, worldwide rights to two clinical-stage programs targeting DNA damage repair: its ataxia telangiectasia and Rad3-related protein inhibitor
program, including VX-970 and VX-803, and its DNA-dependent protein kinase inhibitor program, including VX-984. In addition, the Company granted
Merck KGaA exclusive, worldwide rights to two pre-clinical programs.

The Merck KGaA Agreement provided for an upfront payment from Merck KGaA to the Company of $230.0 million. A portion of the upfront payment
that was remitted to the German tax authorities in 2017 was refunded to the Company in February 2018. In addition to the upfront payment, the Company will
receive tiered royalties on potential sales of licensed products, calculated as a percentage of net sales, that range from (i) mid-single digits to mid-twenties for
clinical-stage programs and (ii) mid-single digits to high single digits for the pre-clinical research programs. Merck KGaA has assumed full responsibility for
development and commercialization costs for all programs.

The Company evaluated the deliverables, primarily consisting of a license to the four programs and the obligation to complete certain fully-reimbursable
research and development and transition activities as directed by Merck KGaA, pursuant to the Merck KGaA Agreement, under the multiple element
arrangement accounting guidance that was applicable in 2017.
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The Company concluded that the license had stand-alone value from the research and development and transition activities based on the resources and know-
how possessed by Merck KGaA, and thus concluded that there are two units of accounting in the arrangement. The Company determined the relative selling
price of the units of accounting based on the Company’s best estimate of selling price. The Company utilized key assumptions to determine the best estimate
of selling price for the license, which included future potential net sales of licensed products, development timelines, reimbursement rates for personnel costs,
discount rates, and estimated third-party development costs. The Company utilized a discounted cash flow model to determine its best estimate of selling
price for the license and determined the best estimate of selling price for the research and development and transition activities based on what it would sell the
services for separately. Given the significance of the best estimate of selling price for the license as compared to the best estimate of selling price for the
research and development and transition services, reasonable changes in the assumptions used in the discounted cash flow model would not have a significant
impact on the relative selling price allocation. Based on this analysis, the Company recognized the $230.0 million upfront payment upon delivery of the
license as well as research and development and transition activities during the first quarter of 2017. The Company records the reimbursement for the research
and development and transition activities in its condensed consolidated statements of operations as collaborative revenue primarily due to the fact that it is the
primary obligor in the arrangement. As of December 31, 2017, the Company’s activities related to research and development and transition activities under
the Merck KGaA Agreement were substantially complete.

Merck KGaA may terminate the Merck KGaA Agreement or any individual program by providing 90 days’ notice, or, in the case of termination of a
program with a product that has received marketing approval, 180 days’ notice. The Merck KGaA Agreement also may be terminated by either party for a
material breach by the other party, subject to notice and cure provisions. Unless earlier terminated, the Merck KGaA Agreement will continue in effect until
the date on which the royalty term and all payment obligations with respect to all products in all countries have expired.

Variable Interest Entities (VIEs)

The Company has entered into several agreements pursuant to which it has licensed rights to certain drug candidates from third-party collaborators,
resulting in the consolidation of the third parties’ financial statements into the Company’s condensed consolidated financial statements as VIEs. In order to
account for the fair value of the contingent payments, which could consist of milestone, royalty and option payments, related to these collaborations under
GAAP, the Company uses present-value models based on assumptions regarding the probability of achieving the relevant milestones, estimates regarding the
timing of achieving the milestones, estimates of future product sales and the appropriate discount rates. The Company bases its estimates of the probability of
achieving the relevant milestones on industry data for similar assets and its own experience. The discount rates used in the valuation model represent a
measure of credit risk and market risk associated with settling the liabilities. Significant judgment is used in determining the appropriateness of these
assumptions at each reporting period. Changes in these assumptions could have a material effect on the fair value of the contingent payments. The following
collaborations have been reflected in the Company’s financial statements as consolidated VIEs for portions or all of the periods presented:

Parion Sciences, Inc.

In 2015, the Company entered into a strategic collaboration and license agreement (the “Parion Agreement”) with Parion to collaborate with Parion to
develop investigational epithelial sodium channel (“ENaC”) inhibitors, including VX-371 (formerly P-1037) and VX-551 (formerly P-1055), for the potential
treatment of CF and all other pulmonary diseases.  The Company is responsible for all costs, subject to certain exceptions, related to development and
commercialization of the compounds.

Pursuant to the Parion Agreement, the Company has worldwide development and commercial rights to Parion’s lead investigational ENaC inhibitors,
VX-371 and VX-551, for the potential treatment of CF and all other pulmonary diseases and has the option to select additional compounds discovered in
Parion’s research program.  To date Parion received $85.0 million in upfront and milestone payments under the Parion Agreement. Parion has the potential to
receive up to an additional (i) $485.0 million in development and regulatory milestone payments for development of ENaC inhibitors in CF, including $360.0
million related to global filing and approval milestones, (ii) $370.0 million in development and regulatory milestones for VX-371 and VX-551 in non-CF
pulmonary indications and (iii) $230.0 million in development and regulatory milestones should the Company elect to develop an additional ENaC inhibitor
from Parion’s research program. The
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Company agreed to pay Parion tiered royalties that range from the low double digits to mid-teens as a percentage of potential sales of licensed products.

The Company may terminate the Parion Agreement upon 90 days’ notice to Parion prior to any licensed product receiving marketing approval or upon
180 days’ notice after a licensed product has received marketing approval. If the Company experiences a change of control prior to the initiation of the first
Phase 3 clinical trial for a licensed product, Parion may terminate the Parion Agreement upon 30 days’ notice, subject to the Company’s right to receive
specified royalties on any subsequent commercialization of licensed products. The Parion Agreement also may be terminated by either party for a material
breach by the other, subject to notice and cure provisions. Unless earlier terminated, the Parion Agreement will continue in effect until the expiration of the
Company’s royalty obligations, which expire on a country-by-country basis on the later of (i) the date the last-to-expire patent covering a licensed product
expires or (ii) ten years after the first commercial sale in the country.

Following execution of the Parion Agreement, the Company determined that it had a variable interest in Parion via the Parion Agreement, and that the
variable interest represented a variable interest in Parion as a whole because the fair value of the ENaC inhibitors represented more than half of the total fair
value of Parion’s assets. The Company also concluded that it was the primary beneficiary as it had the power to direct the activities that most significantly
affect the economic performance of Parion and that it had the obligation to absorb losses and right to receive benefits that potentially could be significant to
Parion.  Accordingly, the Company consolidated Parion's financial statements beginning in June 2015. Notwithstanding the applicable accounting treatment,
the Company's interests in Parion have been and continue to be limited to those accorded to the Company in the Parion Agreement.

As of September 30, 2017, the Company determined that the fair value of Parion’s pulmonary ENaC platform had declined significantly based on data
received in September 2017 from a Phase 2 clinical trial of VX-371 that did not meet its primary efficacy endpoint. After evaluating the results of the clinical
trial and based on the decrease in the fair value of Parion’s pulmonary ENaC platform relative to Parion’s other activities, the Company determined that it was
no longer the primary beneficiary of Parion as it no longer had the power to direct the significant activities of Parion. Accordingly, the Company
deconsolidated Parion as of September 30, 2017. Please refer to Note B, “Collaborative Arrangements and Acquisitions,” in the 2017 Annual Report on
Form 10-K for further information regarding the deconsolidation of Parion.

BioAxone Biosciences, Inc.

In 2014, the Company entered into a license and collaboration agreement (the “BioAxone Agreement”) with BioAxone Biosciences, Inc. (“BioAxone”),
which resulted in the consolidation of BioAxone as a VIE beginning on October 1, 2014. The Company recorded an in-process research and development
intangible asset of $29.0 million for VX-210 and a corresponding deferred tax liability of $11.3 million attributable to BioAxone. The Company made an
initial payment to BioAxone of $10.0 million in 2014. In the first quarter of 2018, the Company’s option to purchase BioAxone expired and the Company
paid a $10.0 million license continuation fee to BioAxone. As of September 30, 2018, BioAxone had the potential to receive up to $80.0 million in
milestones, including development and regulatory milestone payments. As of September 30, 2018, the Company continues to conclude that it is the primary
beneficiary of BioAxone and continues to consolidate BioAxone as a VIE.

As further discussed in Note P, “Subsequent Event,” in the fourth quarter of 2018, the Company will determine whether it continues to be the primary
beneficiary of BioAxone and should continue to consolidate BioAxone as a VIE based on its October 2018 announcement that it will terminate its Phase 2b
clinical trial of VX-210.
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Aggregate VIE Financial Information

An aggregate summary of net income attributable to noncontrolling interest related to the Company’s VIEs for the three and nine months ended
September 30, 2018 and 2017 is as follows:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)
Loss attributable to noncontrolling interest before provision for (benefit from)

income taxes and changes in fair value of contingent payments $ 411  $ 238,946  $ 1,394  $ 222,448

Provision for (benefit from) income taxes 79  (120,181)  6,068  (111,658)
(Increase) decrease in fair value of contingent payments (200)  69,550  (23,100)  62,560

Net loss (income) attributable to noncontrolling interest $ 290  $ 188,315  $ (15,638)  $ 173,350

The increase in the noncontrolling interest holders’ claim to net assets with respect to the fair value of the contingent payments for the nine months ended
September 30, 2018 was primarily due to the expiration of the Company’s option to purchase BioAxone in the first quarter of 2018 that increased the
probability of a $10.0 million license continuation fee for VX-210 (which was ultimately paid in the first quarter of 2018) and the probability that additional
milestone and royalty payments related to the BioAxone Agreement would be paid. The increase in the noncontrolling interest holders’ claim to net assets
with respect to the fair value of the contingent payments for the three months ended September 30, 2018 was primarily due to changes in the time value of
money. The decreases in the noncontrolling interest holders’ claim to net assets with respect to the fair value of the contingent payments for the three and nine
months ended September 30, 2017 were primarily due to the decrease in the fair value of Parion’s pulmonary ENaC platform described above. The fair value
of the contingent payments payable by the Company to BioAxone was $32.0 million and $18.9 million as of September 30, 2018 and December 31, 2017,
respectively. During the three and nine months ended September 30, 2018 and 2017, the (increases) and decreases in the fair value of the contingent payments
related to the Company’s VIEs were as follows:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)

Parion $ —  $ 69,550  $ —  $ 63,460

BioAxone (200)  —  (23,100)  (900)

Significant amounts related to the Company’s consolidation of BioAxone as a VIE included in the Company’s condensed consolidated balance sheets as
of the dates set forth in the table below were as follows:

 September 30, 2018  December 31, 2017

 (in thousands)
Restricted cash and cash equivalents (VIE) $ 8,143  $ 1,489

Intangible assets 29,000  29,000
Deferred tax liability 9,414  4,756
Noncontrolling interest 28,365  13,727

The Company has recorded BioAxone’s cash and cash equivalents as “Restricted cash and cash equivalents (VIE)” because (i) the Company does not
have any interest in or control over BioAxone’s cash and cash equivalents and (ii) the Company’s agreement with BioAxone does not provide for BioAxone’s
cash and cash equivalents to be used for the development of the asset that the Company licensed from BioAxone. Assets recorded as a result of consolidating
BioAxone’s financial condition into the Company’s balance sheets do not represent additional assets that could be used to satisfy claims against the
Company’s general assets.
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Other Collaborations

The Company has entered into various agreements pursuant to which it collaborates with third parties, including inlicensing and outlicensing
arrangements. Although the Company does not consider any of these arrangements to be material, the most notable of these arrangements are described
below.

Moderna Therapeutics, Inc.

In 2016, the Company entered into a strategic collaboration and licensing agreement (the “Moderna Agreement”) with Moderna Therapeutics, Inc.
(“Moderna”), pursuant to which the parties are seeking to identify and develop messenger Ribonucleic Acid (“mRNA”) therapeutics for the treatment of CF.
In connection with the Moderna Agreement, the Company made an upfront payment to Moderna of $20.0 million and a $20.0 million investment in Moderna
pursuant to a convertible promissory note that converted into preferred stock in 2016. Moderna has the potential to receive future development and regulatory
milestones of up to $275.0 million, including $220.0 million in approval and reimbursement milestones, as well as tiered royalty payments on future sales.

Under the terms of the Moderna Agreement, Moderna leads discovery efforts and the Company leads all preclinical, development and commercialization
activities associated with the advancement of mRNA Therapeutics that result from this collaboration and will fund all expenses related to the collaboration.

The Company may terminate the Moderna Agreement by providing advance notice to Moderna, with the required length of notice dependent on whether
any product developed under the Moderna Agreement has received marketing approval. The Moderna Agreement also may be terminated by either party for a
material breach by the other, subject to notice and cure provisions. Unless earlier terminated, the Moderna Agreement will continue in effect until the
expiration of the Company’s payment obligations under the Moderna Agreement.

Janssen Pharmaceuticals, Inc.

In 2014, the Company entered into an agreement (the “Janssen Agreement”) with Janssen Pharmaceuticals, Inc. (“Janssen”). Pursuant to the agreement,
Janssen has an exclusive worldwide license to develop and commercialize certain drug candidates for the treatment of influenza, including pimodivir
(formerly VX-787). The Company received non-refundable payments of $35.0 million from Janssen in 2014 and recognized a $25.0 million milestone in the
fourth quarter of 2017. The milestone, which was achieved based on the Phase 3 clinical trial Janssen initiated in the fourth quarter of 2017, was collected in
the first quarter of 2018. The Company has the potential to receive additional regulatory and commercial milestone payments as well as royalties on future
product sales, if any. Janssen is responsible for costs related to the development and commercialization of the compounds. Janssen may terminate the Janssen
Agreement, subject to certain exceptions, upon six months’ notice.

Asset Acquisition

Concert Pharmaceuticals

In July 2017, the Company acquired certain CF assets including VX-561 (formerly CTP-656) (the “Concert Assets”) from Concert Pharmaceuticals Inc.
(“Concert”) pursuant to an asset purchase agreement that was entered into in March 2017 (the “Concert Agreement”). VX-561 is an investigational CFTR
potentiator that has the potential to be used as part of combination regimens of CFTR modulators to treat CF. Pursuant to the Concert Agreement, Vertex paid
Concert $160.0 million in cash for the Concert Assets. If VX-561 is approved as part of a combination regimen to treat CF, Concert could receive up to an
additional $90.0 million in milestones based on regulatory approval in the United States and reimbursement in the United Kingdom, Germany or France. The
Company determined that substantially all of the fair value of the Concert Agreement was attributable to a single in-process research and development asset,
VX-561, which did not constitute a business. The Company concluded that it did not have any alternative future use for the acquired in-process research and
development asset. Thus, the Company recorded the $160.0 million upfront payment to “Research and Development Expenses” in the third quarter of 2017.
The total cost of the transaction was $165.1 million including $5.1 million of transaction costs that were recorded to “Sales, general and administrative
expenses”. If the Company achieves regulatory
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approval and reimbursement milestones, the Company will record the value of the milestone as an intangible asset and will begin amortizing the asset in cost
of sales in the period that the relevant milestone is achieved.

D. Earnings Per Share

Basic net income (loss) per share attributable to Vertex common shareholders is based upon the weighted-average number of common shares outstanding
during the period, excluding restricted stock, restricted stock units and performance-based restricted stock units, or “PSUs,” that have been issued but are not
yet vested. Diluted net income per share attributable to Vertex common shareholders is based upon the weighted-average number of common shares
outstanding during the period plus additional weighted-average common equivalent shares outstanding during the period when the effect is dilutive.

The following table sets forth the computation of basic and diluted net income (loss) per share for the periods ended:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands, except per share amounts)
Basic net income (loss) attributable to Vertex per common share calculation:        

Net income (loss) attributable to Vertex common shareholders $ 128,746  $ (102,952)  $ 546,369  $ 162,800
Less: Undistributed earnings allocated to participating securities (14)  —  (161)  (203)

Net income (loss) attributable to Vertex common shareholders—basic $ 128,732  $ (102,952)  $ 546,208  $ 162,597

        
Basic weighted-average common shares outstanding 254,905  250,268  254,096  247,963

Basic net income (loss) attributable to Vertex per common share $ 0.51  $ (0.41)  $ 2.15  $ 0.66

        
Diluted net income (loss) attributable to Vertex per common share calculation:        

Net income (loss) attributable to Vertex common shareholders $ 128,746  $ (102,952)  $ 546,369  $ 162,800
Less: Undistributed earnings allocated to participating securities (13)  —  (158)  (200)

Net income (loss) attributable to Vertex common shareholders—diluted $ 128,733  $ (102,952)  $ 546,211  $ 162,600

        
Weighted-average shares used to compute basic net income (loss) per common

share 254,905  250,268  254,096  247,963
Effect of potentially dilutive securities:        

Stock options 2,962  —  2,990  2,700
Restricted stock and restricted stock units (including PSUs) 1,896  —  1,866  1,204

Employee stock purchase program 25  —  20  228
Weighted-average shares used to compute diluted net income (loss) per common

share 259,788  250,268  258,972  252,095
Diluted net income (loss) attributable to Vertex per common share $ 0.50  $ (0.41)  $ 2.11  $ 0.64
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The Company did not include the securities in the following table in the computation of the net income (loss) per share attributable to Vertex common
shareholders calculations because the effect would have been anti-dilutive during each period:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)
Stock options 2,572  10,278  2,152  3,904
Unvested restricted stock and restricted stock units (including PSUs) 1  4,241  4  281

E. Fair Value Measurements

The fair value of the Company’s financial assets and liabilities reflects the Company’s estimate of amounts that it would have received in connection with
the sale of the assets or paid in connection with the transfer of the liabilities in an orderly transaction between market participants at the measurement date. In
connection with measuring the fair value of its assets and liabilities, the Company seeks to maximize the use of observable inputs (market data obtained from
sources independent from the Company) and to minimize the use of unobservable inputs (the Company’s assumptions about how market participants would
price assets and liabilities). The following fair value hierarchy is used to classify assets and liabilities based on the observable inputs and unobservable inputs
used in order to value the assets and liabilities:

Level 1: Quoted prices in active markets for identical assets or liabilities. An active market for an asset or liability is a market in
which transactions for the asset or liability occur with sufficient frequency and volume to provide pricing information on
an ongoing basis.

Level 2: Observable inputs other than Level 1 inputs. Examples of Level 2 inputs include quoted prices in active markets for
similar assets or liabilities and quoted prices for identical assets or liabilities in markets that are not active.

Level 3: Unobservable inputs based on the Company’s assessment of the assumptions that market participants would use in pricing
the asset or liability.

The Company’s investment strategy is focused on capital preservation. The Company invests in instruments that meet the credit quality standards
outlined in the Company’s investment policy. This policy also limits the amount of credit exposure to any one issue or type of instrument. As of
September 30, 2018, the Company’s investments were primarily in money market funds, U.S. Treasury securities, government-sponsored enterprise
securities, corporate equity securities, corporate debt securities and commercial paper. Additionally, the Company utilizes foreign currency forward contracts
intended to mitigate the effect of changes in foreign exchange rates on its condensed consolidated statement of operations.

As of September 30, 2018, all of the Company’s financial assets and liabilities that were subject to fair value measurements were valued using observable
inputs. The Company’s financial assets valued based on Level 1 inputs consisted of money market funds, U.S. Treasury securities, government-sponsored
enterprise securities and corporate equity securities. The Company’s financial assets and liabilities valued based on Level 2 inputs consisted of corporate debt
securities and commercial paper, which consisted of investments in highly-rated investment-grade corporations, and foreign currency forward contracts with
reputable and creditworthy counterparties. During the three and nine months ended September 30, 2018 and 2017, the Company did not record any other-
than-temporary impairment charges related to its financial assets.
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The following table sets forth the Company’s financial assets and liabilities (excluding VIE cash and cash equivalents) subject to fair value
measurements:

 Fair Value Measurements as of September 30, 2018

   Fair Value Hierarchy

 Total  Level 1  Level 2  Level 3

 (in thousands)
Financial instruments carried at fair value (asset position):        

Cash equivalents:        
Money market funds $ 1,070,166  $ 1,070,166  $ —  $ —
U.S. Treasury securities 5,979  5,979  —  —
Government-sponsored enterprise securities 2,498  2,498  —  —
Corporate debt securities 7,572  —  7,572  —
Commercial paper 33,352  —  33,352  —

Marketable securities:        
Corporate equity securities 207,036  207,036  —  —
U.S. Treasury securities 6,043  6,043  —  —
Government-sponsored enterprise securities 6,462  6,462  —  —
Corporate debt securities 218,082  —  218,082  —
Commercial paper 139,960  —  139,960  —

Prepaid and other current assets:        
Foreign currency forward contracts 13,903  —  13,903  —

Other assets:        
Foreign currency forward contracts 713  —  713  —

Total financial assets $ 1,711,766 $ 1,298,184  $ 413,582  $ —

Financial instruments carried at fair value (liability position):        
Other liabilities, current portion:        

Foreign currency forward contracts $ (505)  $ —  $ (505)  $ —
Other liabilities, excluding current portion:        

Foreign currency forward contracts (66)  —  (66)  —
Total financial liabilities $ (571)  $ —  $ (571)  $ —
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 Fair Value Measurements as of December 31, 2017

   Fair Value Hierarchy

 Total  Level 1  Level 2  Level 3

 (in thousands)
Financial instruments carried at fair value (asset position):        

Cash equivalents:        
Money market funds $ 614,951  $ 614,951  $ —  $ —
Government-sponsored enterprise securities 12,678  12,678  —  —
Commercial paper 57,357  —  57,357  —

Marketable securities:        
Corporate equity securities 74,821  74,821  —  —
Government-sponsored enterprise securities 2,303  2,303  —  —
Corporate debt securities 265,867  —  265,867  —
Commercial paper 80,263  —  80,263  —

Prepaid and other current assets:        
Foreign currency forward contracts 13  —  13  —

Total financial assets $ 1,108,253  $ 704,753  $ 403,500  $ —

Financial instruments carried at fair value (liability position):        
Other liabilities, current portion:        

Foreign currency forward contracts $ (13,642)  $ —  $ (13,642)  $ —
Other liabilities, excluding current portion:        

Foreign currency forward contracts (866)  —  (866)  —
Total financial liabilities $ (14,508)  $ —  $ (14,508)  $ —

Please refer to Note F, “Marketable Securities and Equity Investments,” for the carrying amount and related unrealized gains (losses) by type of the
Company’s financial assets and liabilities.

The Company’s VIE invested in cash equivalents consisting of U.S. Treasury securities of $5.0 million as of September 30, 2018, which are valued based
on Level 1 inputs. These cash equivalents are not included in the table above. The Company’s noncontrolling interest related to the Company’s VIE includes
the fair value of the contingent payments, which could consist of milestone, royalty and option payments, which are valued based on Level 3 inputs. Please
refer to Note C, “Collaborative Arrangements and Acquisitions,” for further information.

F. Marketable Securities and Equity Investments

Pursuant to the adoption of ASU 2016-01 on January 1, 2018, the Company began recording changes in the fair value of its investments in corporate
equity securities (except those accounted for under the equity method of accounting or those that result in consolidation of an investee) to “Other (expense)
income, net” in the Company’s condensed consolidated statements of operations. Prior to its adoption of ASU 2016-01, the Company recorded changes in the
fair value of its investments in corporate equity securities to “Accumulated other comprehensive income (loss)” on its condensed consolidated balance sheet
until the related gains or losses were realized. The Company continues to record unrealized gains (losses) on available-for-sale debt securities as a component
of accumulated other comprehensive income (loss) until such gains and losses are realized.
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A summary of the Company’s cash equivalents and marketable securities is shown below:

 
Amortized

Cost  

Gross 
Unrealized 

Gains  

Gross 
Unrealized 

Losses  Fair Value

 (in thousands)
As of September 30, 2018        
Cash equivalents:        

Money market funds $ 1,070,166  $ —  $ —  $ 1,070,166
U.S. Treasury securities 5,980  —  (1)  5,979

Government-sponsored enterprise securities 2,498  —  —  2,498

Corporate debt securities 7,573  —  (1)  7,572

Commercial paper 33,361  —  (9)  33,352

Total cash equivalents 1,119,578  —  (11)  1,119,567

Marketable securities:        
U.S. Treasury securities (matures within 1 year) 6,044  —  (1)  6,043
Government-sponsored enterprise securities (matures within 1 year) 4,982  —  —  4,982
Government-sponsored enterprise securities (matures after 1 year through 5 years) 1,481  —  (1)  1,480
Corporate debt securities (matures within 1 year) 179,738  5  (319)  179,424
Corporate debt securities (matures after 1 year through 5 years) 38,702  —  (44)  38,658

Commercial paper (matures within 1 year) 140,046  —  (86)  139,960

Total marketable debt securities 370,993  5  (451)  370,547

Corporate equity securities 90,133  116,903  —  207,036
Total marketable securities $ 461,126  $ 116,908  $ (451)  $ 577,583

        
As of December 31, 2017        
Cash equivalents:        

Money market funds $ 614,951  $ —  $ —  $ 614,951
Government-sponsored enterprise securities 12,679  —  (1)  12,678

Commercial paper 57,371  —  (14)  57,357

Total cash equivalents 685,001  —  (15)  684,986

Marketable securities:        
Government-sponsored enterprise securities (matures within 1 year) 2,304  —  (1)  2,303
Corporate debt securities (matures within 1 year) 215,639  —  (363)  215,276
Corporate debt securities (matures after 1 year through 5 years) 50,697  —  (106)  50,591

Commercial paper (matures within 1 year) 80,372  —  (109)  80,263

Total marketable debt securities 349,012  —  (579)  348,433

Available-for-sale corporate equity securities 43,213  31,608  —  74,821
Total marketable securities $ 392,225  $ 31,608  $ (579)  $ 423,254

Available-for-sale debt securities were recorded in the Company's condensed consolidated balance sheets as follows:

 As of September 30, 2018  As of December 31, 2017

 (in thousands)
Cash and cash equivalents $ 1,119,567  $ 684,986
Marketable securities 370,547  348,433

Total $ 1,490,114  $ 1,033,419

The Company has a limited number of available-for-sale debt securities in insignificant loss positions as of September 30, 2018, which it does not intend
to sell and has concluded it will not be required to sell before recovery of the
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amortized costs for the investments at maturity. The Company did not record any charges for other-than-temporary declines in the fair value of available-for-
sale debt securities or gross realized gains or losses in the three and nine months ended September 30, 2018 and 2017.

The Company maintains strategic investments separately from the investment policy that governs its other cash, cash equivalents and marketable
securities. During the three and nine months ended September 30, 2018, the Company recorded an unrealized loss of $61.2 million and an unrealized gain of
$88.2 million, respectively, related to its investments in corporate equity securities, as follows:

• During the three and nine months ended September 30, 2018, an unrealized loss of $61.2 million and an unrealized gain of $85.3 million,
respectively, related to its equity investment in CRISPR, a publicly traded company. The CRISPR common stock held by the Company has a
readily determinable fair value that is recorded in “Marketable securities” on the Company’s condensed consolidated balance sheets. In 2018,
the Company has purchased an additional $46.9 million of CRISPR’s common shares.

• During the three and nine months ended September 30, 2018, unrealized gains of zero and $2.9 million, respectively, related to its equity
investments in privately held companies without readily determinable fair values for their stocks. As of September 30, 2018, the carrying value
of the Company’s equity investments without readily determinable fair values, which are recorded in “Other assets” on its condensed
consolidated balance sheets, was $36.7 million.

G. Accumulated Other Comprehensive Income (Loss)

The following table summarizes the changes in accumulated other comprehensive income (loss) by component:

   Unrealized Holding Gains (Losses), Net of Tax   

 

Foreign Currency
Translation
Adjustment  

On Available-For-
Sale Debt
Securities  

On Equity
Securities  

On Foreign
Currency
Forward
Contracts  Total

 (in thousands)

Balance at December 31, 2017 $ (21,031)  $ (594)  $ 25,069  $ (15,016)  $ (11,572)

Other comprehensive income before reclassifications 6,800  137  —  21,102  28,039
Amounts reclassified from accumulated other

comprehensive income (loss) —  —  —  7,960  7,960

Net current period other comprehensive income $ 6,800  $ 137  $ —  $ 29,062  $ 35,999
Amounts reclassified to accumulated deficit pursuant to

adoption of new accounting standard 949  —  (25,069)  —  (24,120)

Balance at September 30, 2018 $ (13,282)  $ (457)  $ —  $ 14,046  $ 307

   Unrealized Holding Gains (Losses), Net of Tax   

 

Foreign Currency
Translation
Adjustment  

On Available-For-
Sale Debt
Securities  

On Equity
Securities  

On Foreign
Currency
Forward
Contracts  Total

 (in thousands)

Balance at December 31, 2016 $ (7,862)  $ (10)  $ 17,531  $ 11,514  $ 21,173

Other comprehensive loss before reclassifications (11,137)  (170)  (7,616)  (25,981)  (44,904)
Amounts reclassified from accumulated other

comprehensive income (loss) —  —  —  (1,398)  (1,398)

Net current period other comprehensive loss $ (11,137)  $ (170)  $ (7,616)  $ (27,379)  $ (46,302)

Balance at September 30, 2017 $ (18,999)  $ (180)  $ 9,915  $ (15,865)  $ (25,129)
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H. Hedging

Foreign currency forward contracts - Designated as hedging instruments

The Company maintains a hedging program intended to mitigate the effect of changes in foreign exchange rates for a portion of the Company’s
forecasted product revenues denominated in certain foreign currencies. The program includes foreign currency forward contracts that are designated as cash
flow hedges under GAAP having contractual durations from one to eighteen months. The Company recognizes realized gains and losses for the effective
portion of such contracts in “Product revenues, net” in its condensed consolidated statements of operations in the same period that it recognizes the product
revenues that were impacted by the hedged foreign exchange rate changes.

The Company formally documents the relationship between foreign currency forward contracts (hedging instruments) and forecasted product revenues
(hedged items), as well as the Company’s risk management objective and strategy for undertaking various hedging activities, which includes matching all
foreign currency forward contracts that are designated as cash flow hedges to forecasted transactions. The Company also formally assesses, both at the
hedge’s inception and on an ongoing basis, whether the foreign currency forward contracts are highly effective in offsetting changes in cash flows of hedged
items on a prospective and retrospective basis. If the Company were to determine that a (i) foreign currency forward contract is not highly effective as a cash
flow hedge, (ii) foreign currency forward contract has ceased to be a highly effective hedge or (iii) forecasted transaction is no longer probable of occurring,
the Company would discontinue hedge accounting treatment prospectively. The Company measures effectiveness based on the change in fair value of the
forward contracts and the fair value of the hypothetical foreign currency forward contracts with terms that match the critical terms of the risk being hedged.
As of September 30, 2018, all hedges were determined to be highly effective, and the Company has not recorded any ineffectiveness related to its hedging
program since its inception.

The Company considers the impact of its counterparties’ credit risk on the fair value of the foreign currency forward contracts. As of September 30,
2018 and December 31, 2017, credit risk did not change the fair value of the Company’s foreign currency forward contracts.

The following table summarizes the notional amount of the Company’s outstanding foreign currency forward contracts designated as cash flow hedges
under GAAP:

 As of September 30, 2018  As of December 31, 2017
Foreign Currency (in thousands)
Euro $ 324,753  $ 257,230
British pound sterling 74,494  77,481

Canadian dollar 37,098  —

Australian dollar 31,279  30,501

Total foreign currency forward contracts $ 467,624  $ 365,212

Foreign currency forward contracts - Not designated as hedging instruments

The Company also enters into foreign exchange forward contracts with contractual maturities of less than one month designed to mitigate the effect of
changes in foreign exchange rates on monetary assets and liabilities, including intercompany balances. These contracts are not designated as hedging
instruments under GAAP. The Company recognizes realized gains and losses for such contracts in “Other (expense) income, net” in its condensed
consolidated statements of operations each period. As of September 30, 2018, the notional amount of foreign exchange contracts where hedge accounting
under GAAP is not applied was $115.8 million.
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During the three and nine months ended September 30, 2018 and 2017, the Company recognized the following related to foreign currency forward
contacts in its condensed consolidated statements of operations:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)
Designated as hedging instruments - Reclassified from AOCI        

Product revenues, net $ 1,721  $ (2,461)  $ (7,438)  $ 4,291
Not designated as hedging instruments        

Other (expense) income, net $ 782  $ 4,135  $ (1,832)  $ 12,958

The following table summarizes the fair value of the Company’s outstanding foreign currency forward contracts included on its condensed consolidated
balance sheets:

As of September 30, 2018

Assets  Liabilities

Classification  Fair Value  Classification  Fair Value

(in thousands)
Designated as hedging instruments       

Prepaid expenses and other current assets  $ 13,903  Other liabilities, current portion  $ (505)

Other assets  713  Other liabilities, excluding current portion  (66)

Total assets  $ 14,616  Total liabilities  $ (571)

As of December 31, 2017

Assets  Liabilities

Classification  Fair Value  Classification  Fair Value

(in thousands)
Designated as hedging instruments       

Prepaid expenses and other current assets  $ 13  Other liabilities, current portion  $ (13,642)

Other assets  —  Other liabilities, excluding current portion  (866)

Total assets  $ 13  Total liabilities  $ (14,508)

As of September 30, 2018, the Company expects amounts that are related to foreign exchange forward contracts designated as cash flow hedges under
GAAP recorded in “Prepaid expenses and other current assets” and “Other liabilities, current portion” to be reclassified to earnings within twelve months.

The following table summarizes the potential effect of offsetting derivatives by type of financial instrument designated as cash flow hedges under GAAP
on the Company’s condensed consolidated balance sheets:

 As of September 30, 2018

 
Gross Amounts

Recognized  
Gross Amounts

Offset  
Gross Amounts

Presented  
Gross Amounts

Not Offset  Legal Offset

Foreign currency forward contracts (in thousands)

Total assets $ 14,616  $ —  $ 14,616  $ (571)  $ 14,045

Total liabilities $ (571)  $ —  $ (571)  $ 571  $ —
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 As of December 31, 2017

 
Gross Amounts

Recognized  
Gross Amounts

Offset  
Gross Amounts

Presented  
Gross Amounts

Not Offset  Legal Offset

Foreign currency forward contracts (in thousands)

Total assets $ 13  $ —  $ 13  $ (13)  $ —

Total liabilities $ (14,508)  $ —  $ (14,508)  $ 13  $ (14,495)

I. Inventories

Inventories consisted of the following:

 As of September 30, 2018  As of December 31, 2017

 (in thousands)
Raw materials $ 13,726  $ 20,924
Work-in-process 77,408  74,237
Finished goods 33,016  16,669

Total $ 124,150  $ 111,830

J. Goodwill

As of September 30, 2018 and December 31, 2017, goodwill of $50.4 million was recorded on the Company’s condensed consolidated balance sheet.

K. Long-term Obligations

Construction Financing Lease Obligation

As a result of the Company being involved in the construction of several of its leased buildings in Boston and San Diego, the Company was deemed for
accounting purposes to be the owner of these buildings during their construction periods and recorded project construction costs incurred by its landlords.
Upon completion of these buildings, the Company determined that the underlying leases did not meet the criteria for “sale-leaseback” treatment. Accordingly,
the Company depreciates the lease assets and records interest expense associated with the financing obligations for these buildings. The Company bifurcates
the lease payments pursuant to these leases into (i) a portion that is allocated to the buildings and (ii) a portion that is allocated to the land on which the
buildings were constructed. The portion of the lease obligations allocated to the land is treated as an operating lease.

Fan Pier Leases

In 2011, the Company entered into two lease agreements, pursuant to which the Company leases approximately 1.1 million square feet of office and
laboratory space in two buildings (the “Fan Pier Buildings”) at Fan Pier in Boston, Massachusetts (the “Fan Pier Leases”). The Company commenced lease
payments in December 2013, and will make lease payments pursuant to the Fan Pier Leases through December 2028. The Company has an option to extend
the term of the Fan Pier Leases for an additional ten years.

San Diego Lease

In December 2015, the Company entered into a lease agreement for 3215 Merryfield Row, San Diego, California with ARE-SD Region No. 23, LLC (the
“San Diego Building”). Pursuant to this agreement, the Company agreed to lease approximately 170,000 square feet of office and laboratory space in San
Diego, California (“San Diego Lease”) for a term of 16 years. Base rent payments will commence in the second quarter of 2019. Pursuant to the San Diego
Lease, during the initial 16-year term, the Company will pay an average of approximately $10.2 million per year in aggregate rent, excluding operating
expenses. The Company has the option to extend the lease term for up to two additional five-year terms.
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In the second quarter of 2018, the Company determined that the San Diego lease did not meet the criteria for “sale-leaseback” treatment when
construction of the San Diego Building was completed. The Company based this determination on, among other things, its continuing involvement with the
property in the form of non-recourse financing to the lessor. Accordingly, the Company began depreciating the asset and incurring interest expense related to
the financing obligation during the second quarter of 2018. The portion of the lease obligations allocated to the land is treated as an operating lease that
commenced in the fourth quarter of 2016.

Property and equipment, net and the carrying value of the Company’s construction financing lease obligation (including current and non-current portions
and excluding interest that will be imputed over the course of the Company’s underlying lease agreements for these buildings) related to the Fan Pier
Buildings and the San Diego Building were as follows:

 September 30, 2018  December 31, 2017

 (in thousands)
Property and equipment, net    
Fan Pier Buildings $ 466,185  $ 475,725
San Diego Building $ 114,301  $ 94,602

Construction financing lease obligation    
Fan Pier Buildings $ 471,654  $ 472,070

San Diego Building $ 94,088  $ 87,392

Revolving Credit Facility

In October 2016, the Company entered into a Credit Agreement (the “Credit Agreement”) with Bank of America, N.A., as administrative agent and the
lenders referred to therein. The Credit Agreement provides for a $500.0 million revolving facility, $300.0 million of which was drawn at closing (the
“Loans”) and was repaid in February 2017. The Credit Agreement also provides that, subject to satisfaction of certain conditions, the Company may request
that the borrowing capacity under the Credit Agreement be increased by an additional $300.0 million. The Credit Agreement matures on October 13, 2021.

The Loans will bear interest, at the Company’s option, at either a base rate or a Eurodollar rate, in each case plus an applicable margin. Under the Credit
Agreement, the applicable margins on base rate loans range from 0.75% to 1.50% and the applicable margins on Eurodollar loans range from 1.75% to
2.50%, in each case based on the Company’s consolidated leverage ratio (the ratio of the Company’s total consolidated debt to the Company’s trailing twelve-
month EBITDA).

The Loans are guaranteed by certain of the Company’s domestic subsidiaries and secured by substantially all of the Company’s assets and the assets of
the Company’s domestic subsidiaries (excluding intellectual property, owned and leased real property and certain other excluded property) and by the equity
interests of the Company’s subsidiaries, subject to certain exceptions. Under the terms of the Credit Agreement, the Company must maintain, subject to
certain limited exceptions, a consolidated leverage ratio of 3.00 to 1.00 and consolidated EBITDA of at least $200.0 million, in each case measured on a
quarterly basis.

The Credit Agreement contains customary representations and warranties and usual and customary affirmative and negative covenants. The Credit
Agreement also contains customary events of default. In the case of a continuing event of default, the administrative agent would be entitled to exercise
various remedies, including the acceleration of amounts due under outstanding loans.
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L. Stock-based Compensation Expense and Share Repurchase

Stock-based compensation expense

During the three and nine months ended September 30, 2018 and 2017, the Company recognized the following stock-based compensation expense:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)
Stock-based compensation expense by type of award:        

Stock options $ 27,234  $ 25,969  $ 81,880  $ 80,865
Restricted stock and restricted stock units (including PSUs) 55,482  46,737  157,397  131,388
ESPP share issuances 2,725  2,428  7,281  6,738
Stock-based compensation expense related to inventories 91  (678)  (454)  (2,001)

Total stock-based compensation included in costs and expenses $ 85,532  $ 74,456  $ 246,104  $ 216,990

       
Stock-based compensation expense by line item:      

Cost of sales $ 1,259  $ 686  $ 3,263  $ 1,656
Research and development expenses 52,918  46,186  153,018  134,855
Sales, general and administrative expenses 31,355  27,584  89,823  80,479

Total stock-based compensation included in costs and expenses $ 85,532  $ 74,456  $ 246,104  $ 216,990

The following table sets forth the Company’s unrecognized stock-based compensation expense as of September 30, 2018, by type of award and the
weighted-average period over which that expense is expected to be recognized:

 As of September 30, 2018

 Unrecognized Expense  
Weighted-average 
Recognition Period

 (in thousands)  (in years)
Type of award:    

Stock options $ 189,045  2.77
Restricted stock and restricted stock units (including PSUs) $ 388,909  2.71
ESPP share issuances $ 3,051  0.47
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The following table summarizes information about stock options outstanding and exercisable as of September 30, 2018:

  Options Outstanding  Options Exercisable

Range of Exercise
Prices  

Number 
Outstanding  

Weighted-average 
Remaining 

Contractual Life  
Weighted-average 

Exercise Price  
Number 

Exercisable  
Weighted-average 

Exercise Price

  (in thousands)  (in years)  (per share)  (in thousands)  (per share)
$29.07–$40.00  550  1.36  $ 34.89  550  $ 34.89
$40.01–$60.00  495  3.71  $ 49.82  495  $ 49.82
$60.01–$80.00  556  5.51  $ 74.96  545  $ 74.94
$80.01–$100.00  3,017  7.46  $ 89.18  1,228  $ 89.88
$100.01–$120.00  725  6.36  $ 109.30  550  $ 109.19
$120.01–$140.00  880  6.89  $ 130.25  615  $ 130.15
$140.01–$160.00  1,445  9.33  $ 155.52  198  $ 155.20
$160.01–$180.00  545  8.77  $ 162.94  128  $ 162.94
$180.01–$181.60  732  9.80  $ 181.60  4  $ 181.60

Total  8,945  7.18  $ 111.22  4,313  $ 89.83

Share repurchase program

The Board of Directors approved a share repurchase program, pursuant to which the Company is authorized to repurchase up to $500.0 million of its
common stock between February 1, 2018 and December 31, 2019. Under the share repurchase program, the Company is authorized to purchase shares from
time to time through open market or privately negotiated transactions. Such purchases may be made pursuant to Rule 10b5-1 plans or other means as
determined by the Company’s management and in accordance with the requirements of the SEC.

During the nine months ended September 30, 2018, the Company repurchased 1,282,683 shares of its common stock under the share repurchase program
for an aggregate of $211.0 million (of which $4.0 million was accrued as of September 30, 2018), including commissions and fees. The Company expects to
fund further repurchases of its common stock through a combination of cash on hand and cash generated by operations.

M. Income Taxes

The Company is subject to U.S. federal, state, and foreign income taxes. For the three and nine months ended September 30, 2018, the Company
recorded provisions for income taxes of $8.1 million and $5.7 million, respectively. The provision for income taxes for the three months ended September 30,
2018 related primarily to $4.9 million for the Company’s U.S. state and foreign taxes and $3.1 million for the reversing effect of discrete items associated
with stock-based compensation. The provision for income taxes for the nine months ended September 30, 2018 included $13.4 million for the Company’s
U.S. state and foreign taxes and $6.1 million for BioAxone’s income taxes partially offset by a benefit of $13.7 million from discrete items related to stock-
based compensation. The Company has no liability for taxes payable by BioAxone and the income tax provision and related liability have been allocated to
noncontrolling interest. For the three and nine months ended September 30, 2017, the Company recorded benefits from income taxes of $125.9 million and
$117.6 million, respectively, which included $120.2 million and $111.7 million, respectively, related to the Company’s VIEs’ income tax provision. The
VIEs’ benefit from income taxes during the three and nine months ended September 30, 2017 related primarily to the impairment of Parion’s pulmonary
ENaC platform and decrease in the fair value of the contingent payments payable by the Company to Parion.

As of September 30, 2018 and December 31, 2017, the Company has unrecognized tax benefits of $6.8 million and $3.8 million, respectively. The
Company recognizes interest and penalties related to income taxes as a component of income tax expense. As of September 30, 2018, no interest and
penalties have been accrued. The Company does not expect that its unrecognized tax benefits will materially increase within the next twelve months. The
Company did not recognize any material interest or penalties related to uncertain tax positions as of September 30, 2018 and December 31, 2017.
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The Company maintains a valuation allowance on the majority of its net operating losses and other deferred tax assets.  Accordingly, the Company has
not reported any benefits from income taxes relating to the remaining net operating losses and income tax credit carryforwards that will be utilized in future
periods in those jurisdictions in which a valuation allowance is recorded.  

On a periodic basis, the Company reassesses the valuation allowance on its deferred income tax assets, weighing positive and negative evidence to assess
the recoverability of the deferred tax assets. In 2017, the Company reassessed the valuation allowance and considered negative evidence, including its
cumulative losses over the three years ended December 31, 2017, and positive evidence, including its income during the year ended December 31, 2017.
After assessing both the negative and positive evidence, the Company concluded that it should maintain the valuation allowance on its net operating losses
and the majority of its other deferred tax assets as of December 31, 2017. The Company may release all or a portion of the valuation allowance in the near-
term; however, the release of the valuation allowance, as well as the exact timing and the amount of such release, continue to be subject to, among other
things, the Company’s level of profitability, revenue growth, clinical program progression and expectations regarding future profitability. The Company’s
total deferred tax asset balance subject to the valuation allowance was approximately $1.6 billion at December 31, 2017.

As described in Note A, “Basis of Presentation and Accounting Policies,” the Company adopted amended guidance on the recognition of the deferred tax
effects of intra-entity transfers of assets other than inventory, effective January 1, 2018. In connection with the adoption of this new standard, the Company
recorded a deferred tax asset and corresponding full valuation allowance of $204.7 million equal to the unamortized cost of intellectual property rights
transferred to the United Kingdom in 2014 multiplied by an appropriate statutory rate. As a result, there was no cumulative effect adjustment to accumulated
deficit using the modified-retrospective adoption approach.

In December 2017, the SEC staff issued SAB 118 to address the application of GAAP in situations when a registrant does not have the necessary
information available, prepared, or analyzed (including computations) in reasonable detail to complete the accounting for certain income tax effects of H.R.1.
The Company has recognized the provisional tax impacts related to deemed repatriated earnings and the revaluation of deferred tax assets and liabilities and
included these amounts in its consolidated financial statements for the year ended December 31, 2017. The Company has an accumulated deficit from its
foreign operations and does not have an associated liability from the repatriation tax on accumulated earnings in H.R.1. The ultimate impact may differ from
these provisional amounts, possibly materially, due to, among other things, additional analysis, changes in interpretations and assumptions the Company has
made, additional regulatory guidance that may be issued, and actions the Company may take as a result of H.R.1. The Company’s accounting treatment is
expected to be complete in the fourth quarter, which is one year from the enactment of H.R.1.

As of September 30, 2018, foreign earnings, which were not significant, have been retained indefinitely by foreign subsidiary companies for
reinvestment. Upon repatriation of those earnings, in the form of dividends or otherwise, the Company could be subject to withholding taxes payable to the
various foreign countries.

The Company files U.S. federal income tax returns and income tax returns in various state, local and foreign jurisdictions. The Company is no longer
subject to any tax assessment from an income tax examination in the U.S. or any other major taxing jurisdiction for years before 2014, except where the
Company has net operating losses or tax credit carryforwards that originate before 2014. The Company currently is under examination in Canada for 2011
through 2013, Germany for 2012 through 2015 and Italy for 2015 and 2016. No adjustments have been reported. The Company is not under examination by
any other jurisdictions for any tax year.

N. Restructuring Liabilities

The Company has adopted several plans to restructure its facilities and operations for which it has incurred restructuring expenses. During the three and
nine months ended September 30, 2018, the Company’s restructuring expenses were not significant. During the nine months ended September 30, 2017, the
Company’s restructuring expenses primarily related to its decision to consolidate its research activities into its Boston, Milton Park and San Diego locations
commencing in February 2017. The Company closed its research site in Canada as a result of this decision affecting approximately 70 positions. As of
September 30, 2018, the restructuring liability associated with this event was not material to the Company’s condensed
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consolidated balance sheet. The Company does not anticipate any significant additional charges related to this restructuring event in the future.

O. Commitments and Contingencies

Guaranties and Indemnifications

As permitted under Massachusetts law, the Company’s Articles of Organization and By-laws provide that the Company will indemnify certain of its
officers and directors for certain claims asserted against them in connection with their service as an officer or director. The maximum potential amount of
future payments that the Company could be required to make under these indemnification provisions is unlimited. However, the Company has purchased
directors’ and officers’ liability insurance policies that could reduce its monetary exposure and enable it to recover a portion of any future amounts paid. No
indemnification claims currently are outstanding, and the Company believes the estimated fair value of these indemnification arrangements is minimal.

The Company customarily agrees in the ordinary course of its business to indemnification provisions in agreements with clinical trial investigators and
sites in its drug development programs, sponsored research agreements with academic and not-for-profit institutions, various comparable agreements
involving parties performing services for the Company and its real estate leases. The Company also customarily agrees to certain indemnification provisions
in its drug discovery, development and commercialization collaboration agreements. With respect to the Company’s clinical trials and sponsored research
agreements, these indemnification provisions typically apply to any claim asserted against the investigator or the investigator’s institution relating to personal
injury or property damage, violations of law or certain breaches of the Company’s contractual obligations arising out of the research or clinical testing of the
Company’s compounds or drug candidates. With respect to lease agreements, the indemnification provisions typically apply to claims asserted against the
landlord relating to personal injury or property damage caused by the Company, to violations of law by the Company or to certain breaches of the Company’s
contractual obligations. The indemnification provisions appearing in the Company’s collaboration agreements are similar to those for the other agreements
discussed above, but in addition provide some limited indemnification for its collaborator in the event of third-party claims alleging infringement of
intellectual property rights. In each of the cases above, the indemnification obligation generally survives the termination of the agreement for some extended
period, although the Company believes the obligation typically has the most relevance during the contract term and for a short period of time thereafter. The
maximum potential amount of future payments that the Company could be required to make under these provisions is generally unlimited. The Company has
purchased insurance policies covering personal injury, property damage and general liability that reduce its exposure for indemnification and would enable it
in many cases to recover all or a portion of any future amounts paid. The Company has never paid any material amounts to defend lawsuits or settle claims
related to these indemnification provisions. Accordingly, the Company believes the estimated fair value of these indemnification arrangements is minimal.

Other Contingencies

The Company has certain contingent liabilities that arise in the ordinary course of its business activities. The Company accrues a reserve for contingent
liabilities when it is probable that future expenditures will be made and such expenditures can be reasonably estimated. There were no material contingent
liabilities accrued as of September 30, 2018 or December 31, 2017.
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P. Subsequent Event

In October 2018, the Company announced it will stop clinical development of VX-210 and terminate the Phase 2b clinical trial of VX-210 based on the
recommendation of the clinical trial’s Data Safety Monitoring Board and the Company’s review of interim data the Company received in October 2018. The
Company is in the process of determining its next steps with respect to the BioAxone Agreement.  As a result of this decision, the Company expects to
recognize an impairment charge in the fourth quarter of 2018 related to its VX-210 in-process research and development intangible asset of approximately
$29.0 million, which will be partially offset by a related benefit from income taxes.  The Company also will assess whether it continues to be the primary
beneficiary of BioAxone and should continue to consolidate BioAxone as a VIE and decrease the fair value of contingent payments payable by the Company
to BioAxone in the fourth quarter of 2018.  
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Item 2.     Management’s Discussion and Analysis of Financial Condition and Results of Operations

OVERVIEW

We invest in scientific innovation to create transformative medicines for serious diseases. Our business is focused on developing and commercializing
therapies for the treatment of cystic fibrosis, or CF, and advancing our research and development programs in other diseases. Our marketed products are
KALYDECO (ivacaftor), ORKAMBI (lumacaftor in combination with ivacaftor) and SYMDEKO (tezacaftor in combination with ivacaftor), which are
collectively approved to treat approximately 45% of the 75,000 CF patients in North America, Europe and Australia.

Cystic Fibrosis

Current Medicines

KALYDECO is approved for the treatment of approximately 6,000 CF patients who have the G551D mutation or other specified mutations in their cystic
fibrosis transmembrane conductance regulator, or CFTR, gene. ORKAMBI is approved as a treatment for approximately 29,000 patients who have two copies
of the F508del mutation, or F508del homozygous, in their CFTR gene. SYMDEKO was approved by the United States Food and Drug Administration, or
FDA, in February 2018 for the treatment of patients with CF twelve years of age and older who are F508del homozygous or who have at least one mutation
that is responsive to tezacaftor/ivacaftor and by Health Canada in June 2018 for the treatment of patients with CF twelve years of age and older who are
F508del homozygous or who have other specified mutations in their CFTR gene. In July 2018, the European Medicines Agency, or EMA, adopted a positive
opinion for tezacaftor in combination with ivacaftor, which we plan to market under the brand name SYMKEVI, and we expect to obtain approval for
SYMKEVI in the European Union in the fourth quarter of 2018. SYMDEKO provides, and SYMKEVI, if approved, will provide an additional treatment
option to certain CF patients who were already eligible for either KALYDEKO or ORKAMBI. We use the brand name of a product only when we refer to the
product that has been approved and with respect to the indications on the approved label. Otherwise, we use the scientific (or generic) name of the applicable
compound or compounds comprising a drug candidate.

We continuously seek to increase the number of patients eligible to receive our medicines through label expansions. In the third quarter of 2018, we
obtained approval from the FDA for KALYDECO for patients 12 to 24 months of age and ORKAMBI for patients 2 to 5 years of age. Activities in support of
our label expansion efforts include:

• In October 2018, we announced positive data from a Phase 3 clinical trial evaluating tezacaftor in combination with ivacaftor in patients with
CF six to eleven years of age who are F508del homozygous or who have one copy of the F508del mutation and one residual function
mutation.  The clinical trial met its primary safety endpoint, and safety data showed that the combination was generally well tolerated.
We plan to submit a supplemental new drug application, or sNDA, to the FDA in late 2018. To support potential approval in the
European Union, an eight-week Phase 3 clinical trial is ongoing to evaluate tezacaftor in combination with ivacaftor in approximately
65 children six to eleven years of age. The primary endpoint of the clinical trial is the absolute change in the lung clearance index.

• In October 2018, we announced positive data from a Phase 3 clinical trial of ivacaftor in patients with CF six to twelve months of age. We
expect to submit an sNDA to the FDA and a line extension to the EMA in late 2018.

Next-generation CFTR Corrector Compounds

We are conducting Phase 3 clinical trials for two next-generation corrector compounds, VX-659 and VX-445, as part of separate triple combination
regimens with tezacaftor and ivacaftor. Each of the VX-659 and VX-445 Phase 3 development programs is comprised of two clinical trials. The first clinical
trial in each program is enrolling approximately 360 patients with CF twelve years of age and older who have one copy of the F508del mutation in their
CFTR gene and a second mutation that results in minimal CFTR function, whom we refer to as F508del/Min patients. The primary efficacy endpoint of the
first clinical trial in each program is the mean absolute change from baseline in percent predicted forced expiratory volume in one second, or ppFEV1, at
week four of treatment with the triple combination regimen versus placebo. The second clinical trial in each program will enroll approximately 100 F508del
homozygous patients twelve years of age and older. The primary efficacy endpoint of the second clinical trial in each program is the mean absolute change
from baseline in ppFEV1 at week four of treatment with the triple combination regimen compared to tezacaftor in combination with ivacaftor. We have
completed enrollment in the Phase 3 clinical program for VX-659 and expect to complete enrollment of the Phase 3 clinical program for VX-445 in the fourth
quarter of 2018. We expect data from the VX-659 program in late 2018 and from the VX-445 program in the first quarter of 2019. Based on the anticipated
completion of enrollment for the Phase 3 programs, we expect to submit an NDA to the FDA for F508del/Min patients no later than mid-2019. We have also
recently initiated Phase 3 clinical trials for both VX-659 and VX-445 in F508del/Min and F508del homozygous patients who are six to 11 years of age.
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We believe the triple combination regimens we are evaluating could provide benefits to all CF patients who have at least one F508del mutation in
their CFTR gene (approximately 90% of all CF patients). If approved, this would include (i) the first treatment option that treats the underlying cause of CF
for F508del/Min patients, and (ii) an additional treatment option for patients with CF who are eligible for KALYDECO, ORKAMBI and/or SYMDEKO.

In the second quarter of 2018, we announced positive clinical data from (i) a Phase 2 clinical trial arm evaluating VX-561 in combination with ivacaftor
and VX-659 and (ii) a Phase 2 clinical trial arm evaluating VX-561 in combination with ivacaftor and VX-445. Based on recent feedback from the FDA, we
plan to initiate a Phase 2 clinical trial in the first half of 2019 evaluating VX-561 as a monotherapy in patients with CF who have a gating mutation.

Research and Development

We have a number of ongoing research and development programs in other diseases that we are conducting independently or in collaboration with third
parties. We recently completed enrollment in a Phase 2 proof-of-concept clinical trial evaluating VX-150 for the treatment of pain caused by small fiber
neuropathy and expect data from this clinical trial in early 2019. We plan to initiate a Phase 2b dose-ranging clinical trial to evaluate VX-150 in patients with
acute pain following bunionectomy surgery. The clinical trial is designed to evaluate multiple oral doses of VX-150 to potentially support pivotal
development in acute pain.

We are co-developing CTX001, an investigational gene editing treatment, for the treatment of beta-thalassemia and sickle cell disease, with CRISPR
Therapeutics AG, or CRISPR.

• In October 2018, the FDA lifted a clinical hold on the investigational new drug application, or IND, for CTX001 for the treatment of sickle cell
disease that was submitted earlier this year. We and CRISPR expect to initiate the clinical trial in sickle cell disease by the end of 2018. The first two
patients in the clinical trial will be dosed sequentially and, pending data from these initial two patients, subsequent patients can be dosed concurrently.

• Enrollment of a Phase 1/2 clinical trial evaluating CTX001 in patients with beta-thalassemia is open at multiple clinical trial sites in Europe. The first
patient in this Phase 1/2 clinical trial of CTX001 has been enrolled. This Phase 1/2 clinical trial is designed to assess the safety and efficacy of
CTX001 in adult transfusion-dependent non beta zero/beta zero patients with beta-thalassemia. Similar to the clinical trial in sickle cell patients, the
first two patients in the clinical trial will be dosed sequentially and, pending data from these initial two patients, subsequent patients can be dosed
concurrently.

We plan to continue investing in our research programs and fostering scientific innovation in order to identify and develop transformative medicines for
people with serious diseases. In addition to continuing our research in cystic fibrosis, pain and hemoglobinopathies, our current internal research programs
include programs targeting alpha-1 antitrypsin deficiency, or AAT, focal segmental glomerulosclerosis and polycystic kidney disease. We plan to initiate
clinical development of our first molecule in AAT by the end of 2018.

To supplement our internal research programs, we seek to collaborate with biopharmaceutical and technology companies, leading academic research
institutions, government laboratories, foundations and other organizations as needed to advance research in our areas of therapeutic interest and to access
technologies needed to execute on our strategy. We believe that pursuing research in diverse areas allows us to balance the risks inherent in drug development
and may provide drug candidates that will form our pipeline in future years.

Drug Discovery and Development

Discovery and development of a new pharmaceutical product is a difficult and lengthy process that requires significant financial resources along with
extensive technical and regulatory expertise and can take 10 to 15 years or more. Potential drug candidates are subjected to rigorous evaluations, driven in
part by stringent regulatory considerations, designed to generate information concerning efficacy, side effects, proper dosage levels and a variety of other
physical and chemical characteristics that are important in determining whether a drug candidate should be approved for marketing as a pharmaceutical
product. Most chemical compounds that are investigated as potential drug candidates never progress into development, and most drug candidates that do
advance into development never receive marketing approval. Because our investments in drug candidates are subject to considerable risks, we closely monitor
the results of our discovery, research, clinical trials and nonclinical studies and frequently evaluate our drug development programs in light of new data and
scientific, business and commercial insights, with the objective of balancing risk and potential. This process can result in abrupt changes in focus and
priorities as new information becomes available and as we gain additional understanding of our ongoing programs and potential new programs, as well as
those of our competitors.
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If we believe that data from a completed registration program support approval of a drug candidate, we submit an NDA to the FDA requesting approval
to market the drug candidate in the United States and seek analogous approvals from comparable regulatory authorities in jurisdictions outside the United
States. To obtain approval, we must, among other things, demonstrate with evidence gathered in nonclinical studies and well-controlled clinical trials that the
drug candidate is safe and effective for the disease it is intended to treat and that the manufacturing facilities, processes and controls for the manufacture of
the drug candidate are adequate. The FDA and ex-U.S. regulatory authorities have substantial discretion in deciding whether or not a drug candidate should
be granted approval based on the benefits and risks of the drug candidate in the treatment of a particular disease, and could delay, limit or deny regulatory
approval. If regulatory delays are significant or regulatory approval is limited or denied altogether, our financial results and the commercial prospects for the
drug candidate involved will be harmed.

Regulatory Compliance

Our marketing of pharmaceutical products is subject to extensive and complex laws and regulations. We have a corporate compliance program designed
to actively identify, prevent and mitigate risk through the implementation of compliance policies and systems and through the promotion of a culture of
compliance. Among other laws, regulations and standards, we are subject to various U.S. federal and state laws, and comparable laws in other jurisdictions,
pertaining to health care fraud and abuse, including anti-kickback and false claims laws, and laws prohibiting the promotion of drugs for unapproved or off-
label uses. Anti-kickback laws make it illegal for a prescription drug manufacturer to solicit, offer, receive or pay any remuneration to induce the referral of
business, including the purchase or prescription of a particular drug that is reimbursed by a state or federal program. False claims laws prohibit anyone from
knowingly or willfully presenting for payment to third-party payors, including Medicare and Medicaid, claims for reimbursed drugs or services that are false
or fraudulent, claims for items or services not provided as claimed, or claims for medically unnecessary items or services. We are subject to laws and
regulations that regulate the sales and marketing practices of pharmaceutical manufacturers, as well as laws such as the U.S. Foreign Corrupt Practices Act
that govern our international business practices with respect to payments to government officials. We expect to continue to devote substantial resources to
maintain, administer and expand these compliance programs globally.

Reimbursement

Sales of our products depend, to a large degree, on the extent to which our products are covered by third-party payors, such as government health
programs, commercial insurance and managed health care organizations. We dedicate substantial management and other resources in order to obtain and
maintain appropriate levels of reimbursement for our products from third-party payors, including governmental organizations in the United States and ex-U.S.
markets.

In the United States, we have worked successfully with third party payors in order to promptly obtain appropriate levels of reimbursement for our CF
medicines. We continue to engage in discussions with numerous commercial insurers and managed health care organizations, along with government health
programs that are typically managed by authorities in the individual states in order to provide continued access to our current medicine.

In Europe and other ex-U.S. markets, we seek government reimbursement for our medicines on a country-by-country basis, because in many foreign
countries patients are unable to access prescription pharmaceutical products that are not reimbursed by their governments. Typically, we need to obtain
country-by-country reimbursement for each new medicine and each label expansion for a current medicine. We successfully obtained reimbursement for
KALYDECO in each significant ex-U.S. market within two years of approval. Since we obtained approval for ORKAMBI in 2015, we have experienced
significant challenges in obtaining reimbursement for ORKAMBI in ex-U.S. markets. We continue to discuss potential reimbursement for ORKAMBI in the
United Kingdom and France, which represent significant potential markets for our CF medicines. We have reached pricing and reimbursement agreements for
ORKAMBI in a number of countries, including Australia, Denmark, Germany, Ireland, Sweden and Italy. We have innovative reimbursement arrangements in
place in certain ex-U.S. jurisdictions, including arrangements in Ireland, Denmark and Australia that provide a pathway to access and rapid reimbursement for
certain future CF medicines.

Collaboration Arrangements and Strategic Investments

In-License Agreements

We have entered into collaborations with biotechnology and pharmaceutical companies in order to acquire rights or to license drug candidates or
technologies that enhance our pipeline and/or our research capabilities. Over the last several years, we entered into collaboration agreements with:
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• CRISPR, pursuant to which we are collaborating on the discovery and development of potential new treatments aimed at the underlying genetic
causes of human diseases using CRISPR-Cas9 gene editing technology;

• Moderna Therapeutics, Inc., or Moderna, pursuant to which we are seeking to identify and develop messenger ribonucleic acid, or mRNA
therapeutics for the treatment of CF;

• BioAxone, pursuant to which we have been evaluating VX-210 as a potential treatment for patients who have spinal cord injuries; and

• Parion Sciences, Inc., or Parion, pursuant to which we are developing epithelial sodium channel, or ENaC, inhibitors for the treatment of
pulmonary diseases.

Generally, when we in-license a technology or drug candidate, we make upfront payments to the collaborator, assume the costs of the program and agree
to make contingent payments, which could consist of milestone, royalty and option payments. Depending on many factors, including the structure of the
collaboration, the significance of the drug candidate that we license to the collaborator’s operations and the other activities in which our collaborators are
engaged, the accounting for these transactions can vary significantly. For example, the upfront payments and expenses incurred in connection with our
CRISPR and Moderna collaborations are being expensed as research expenses because the collaboration represents a small portion of each of these
collaborator’s overall business. CRISPR and Moderna’s activities unrelated to our collaborations have no effect on our consolidated financial statements.
Parion and BioAxone have historically been accounted for as variable interest entities, or VIEs, and historically have been included in our consolidated
financial statements due to: (i) the significance of the respective licensed programs to Parion and BioAxone as a whole, (ii) our power to control the
significant activities under each collaboration, and (iii) our obligation to absorb losses and right to receive benefits that potentially could be significant. As of
September 30, 2017, we determined that the above conditions were no longer satisfied with respect to Parion following the results of a Phase 2 clinical trial of
VX-371 that did not meet its primary efficacy endpoint. As a result, we deconsolidated Parion from our consolidated financial statements as of September 30,
2017. BioAxone continues to be accounted for as a VIE and remains included in our consolidated financial statements as of September 30, 2018. However,
based on interim data from a Phase 2b clinical trial of VX-210, the clinical trial’s data monitoring safety board, or DSMB, has recommended that we stop the
clinical trial early due to futility. There were no safety concerns noted in the DSMB’s review of the data. Based on the DSMB’s recommendation and our
review of the interim data, we have decided to stop clinical development of VX-210 and to terminate the Phase 2b clinical trial of VX-210. As a result of this
decision, we expect to recognize a charge in the fourth quarter of 2018 attributable to noncontrolling interest related to the impairment of our VX-210
intangible asset of approximately $29.0 million, which will be partially offset by a related benefit from income taxes.  We will also assess whether we
continue to be the primary beneficiary of BioAxone and should continue to consolidate BioAxone’s financial statements in the fourth quarter of 2018.  

A collaborator that we account for as a VIE may engage in activities unrelated to our collaboration. The revenues and expenses unrelated to the programs
we in-license from our VIEs have historically been immaterial to our consolidated financial statements. With respect to each of Parion, prior to its
deconsolidation as of September 30, 2017, and BioAxone, the activities unrelated to our collaborations with these entities have represented approximately 2%
or less of our total revenues and total expenses on an annual basis. As a result of the deconsolidation of Parion, we expect these amounts to decrease in future
periods. For any consolidated VIEs, we evaluate the fair value of the contingent payments payable by us on a quarterly basis. Changes in the fair value of
these contingent future payments affect net income attributable to Vertex on a dollar-for-dollar basis, with increases in the fair value of contingent payments
payable by us to a VIE resulting in a decrease in net income attributable to Vertex (or an increase in net loss attributable to Vertex) and decreases in the fair
value of contingent payments payable by us to a VIE resulting in an increase in net income attributable to Vertex (or decrease in net loss attributable to
Vertex). For additional information regarding our VIEs see Note C, “Collaborative Arrangements and Acquisitions,” and our critical accounting policies in
our 2017 Annual Report on Form 10-K.

Out-License Agreements

We also have out-licensed internally developed programs to collaborators who are leading the development of these programs. These outlicense
arrangements include our collaboration agreements with:

• Janssen Pharmaceuticals, Inc., or Janssen, Inc., which is developing pimodivir (formerly VX-787) for the treatment of influenza; and

• Merck KGaA, which licensed four oncology research and development programs from us in early 2017.

Pursuant to these out-licensing arrangements, our collaborators are responsible for the research, development and commercialization costs associated
with these programs, and we are entitled to receive contingent milestone and/or royalty
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payments. As a result, we do not expect to incur significant expenses in connection with these programs and have the potential for future collaborative and/or
royalty revenues resulting from these programs.

Strategic Investments

In connection with our business development activities, we have periodically made equity investments in our collaborators. As of September 30, 2018
and December 31, 2017, we held strategic equity investments in CRISPR, a public company, and certain private companies, and we may make additional
strategic equity investments in the future. While we invest the majority of our cash, cash equivalents and marketable securities in instruments with low risk
that meet specific credit quality standards and limit our exposure to any one issue or type of instrument, our strategic investments are maintained and
managed separately from our other cash, cash equivalents and marketable securities.

Until December 31, 2017, changes in the fair value of these strategic investments were reflected on our balance sheet, but did not affect our net income
until the related gains or losses were realized. As a result of new accounting guidance, effective January 1, 2018, any changes in the fair value of equity
investments with readily determinable fair values (including publicly traded securities such as CRISPR) are recorded to other income (expense), net in our
condensed consolidated statement of operations. For equity investments without readily determinable fair values (including private equity investments such as
Moderna), each reporting period we are required to re-evaluate the carrying value of the investment, which may result in other income (expense).

In the third quarter and nine months ended September 30, 2018, we recorded within other income (expense), net an unrealized loss of $61.2 million and
an unrealized gain of $85.3 million, respectively, related to changes in the fair value of our investment in CRISPR, which are included in net income
attributable to Vertex. To the extent that we continue to hold strategic investments and in particular strategic investments in publicly traded companies, we
will record on a quarterly basis other income (expense) related to these strategic investments. Due to the high volatility of stocks in the biotechnology
industry, we expect the value of these strategic investments to fluctuate and that the increases or decreases in the fair value of these strategic investments will
continue to have material impacts on our net income (expense) and our profitability under GAAP on a quarterly and/or annual basis.
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RESULTS OF OPERATIONS

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Revenues $ 784,535  $ 578,165  $ 206,370  36 %  $ 2,177,491  $ 1,837,018  $ 340,473  19 %

Operating costs and expenses 578,886  904,208  (325,322)  (36)%  1,670,063  1,839,512  (169,449)  (9)%

Other items, net (76,903)  223,091  (299,994)  n/a  38,941  165,294  (126,353)  (76)%

Net income (loss) attributable to Vertex $ 128,746  $ (102,952)  $ 231,698  n/a  $ 546,369  $ 162,800  $ 383,569  236 %

Net income (loss) per diluted share
attributable to Vertex common
shareholders $ 0.50  $ (0.41)      $ 2.11  $ 0.64     

Diluted shares used in per share calculations 259,788  250,268      258,972  252,095     

Net Income (Loss) Attributable to Vertex

Net income attributable to Vertex was $128.7 million in the third quarter of 2018 as compared to net loss attributable to Vertex of $103.0 million in the
third quarter of 2017. Net income attributable to Vertex in the third quarter of 2018 reflected increases in CF net product revenues of $232.9 million as
compared to the third quarter of 2017. The decrease in operating costs and expenses in the third quarter of 2018 as compared to the third quarter of 2017
primarily reflected a one-time $255.3 million impairment charge related to Parion’s pulmonary ENaC platform recorded in the third quarter of 2017 and a
one-time $160.0 million payment to Concert in the third quarter of 2017 in connection with our acquisition of VX-561. There are not comparable expenses
for either expense in the third quarter of 2018. The decrease in operating costs and expenses in the third quarter of 2018 as compared to the third quarter of
2017 was partially offset by increases in cost of sales and sales, general and administrative expenses.

Net income attributable to Vertex was $546.4 million in the nine months ended September 30, 2018 as compared to net income attributable to Vertex of
$162.8 million in the nine months ended September 30, 2017. Our total revenues increased in the nine months ended September 30, 2018 as compared to the
nine months ended September 30, 2017, primarily due to a $625.9 million increase in CF net product revenues, partially offset by $230.0 million in one-time
collaborative revenues recorded in the first quarter of 2017 related to an upfront payment from Merck KGaA. The decrease in operating costs and expenses in
the nine months ended September 30, 2018 as compared to the nine months ended September 30, 2017 primarily reflected a one-time $255.3 million
impairment charge related to Parion’s pulmonary ENaC platform recorded in the third quarter of 2017 and a one-time $160.0 million payment to Concert in
the third quarter of 2017 in connection with our acquisition of VX-561. There are not comparable expenses for either expense in the nine months ended
September 30, 2018. The decrease in operating costs and expenses in the nine months ended September 30, 2018 as compared to the nine months ended
September 30, 2017 was partially offset by increases in cost of sales and sales, general and administrative expenses.

Other items, net, in the third quarter and nine months ended September 30, 2018 primarily related to an unrealized loss of $61.2 million and an unrealized
gain of $85.3 million, respectively, associated with changes in the fair value of our investment in CRISPR. These unrealized gains and losses are included in
other items, net due to new accounting guidance that became effective on January 1, 2018. Other items, net, in the third quarter and nine months ended
September 30, 2017 primarily related to a benefit from income taxes resulting from the impairment of Parion’s pulmonary ENaC platform charge and
subsequent deconsolidation of Parion attributable to noncontrolling interest that was recorded in the third quarter of 2017.

Diluted Net Income (Loss) Per Share Attributable to Vertex Common Shareholders

Diluted net income per share attributable to Vertex common shareholders was $0.50 in the third quarter of 2018 as compared to diluted net loss per share
attributable to Vertex common shareholders of $0.41 in the third quarter of 2017.

Diluted net income per share attributable to Vertex common shareholders was $2.11 in the nine months ended September 30, 2018 as compared to diluted
net income per share attributable to Vertex common shareholders of $0.64 in the nine months ended September 30, 2017.
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Revenues

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Product revenues, net $ 782,511  $ 549,642  $ 232,869  42 %  $ 2,170,152  $ 1,544,252  $ 625,900  41 %

Royalty revenues 1,238  2,231  (993)  (45)%  3,679  6,643  (2,964)  (45)%

Collaborative revenues 786  26,292  (25,506)  (97)%  3,660  286,123  (282,463)  (99)%

Total revenues $ 784,535  $ 578,165  $ 206,370  36 %  $ 2,177,491  $ 1,837,018  $ 340,473  19 %

Product Revenues, Net

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
KALYDECO $ 245,733  $ 213,461  $ 32,272  15 %  $ 748,365  $ 588,809  $ 159,556  27 %

ORKAMBI 281,859  336,183  (54,324)  (16)%  947,186  955,451  (8,265)  (1)%

SYMDEKO 254,919  —  254,919  n/a  474,601  —  474,601  n/a

Total CF product revenues, net $ 782,511  $ 549,644  $ 232,867  42 %  $ 2,170,152  $ 1,544,260  $ 625,892  41 %

In the third quarter and nine months ended September 30, 2018, our total CF net product revenues increased by $232.9 million and $625.9 million,
respectively, as compared to the third quarter and nine months ended September 30, 2017. The increase in total CF net product revenues was due to net
product revenues from sales of SYMDEKO, which was approved by the FDA in February 2018, and increased KALYDECO net product revenues partially
offset by decreased ORKAMBI net product revenues. We believe that our total CF net product revenues will continue to increase in the fourth quarter of
2018, largely driven by continued growth of SYMDEKO.

SYMDEKO net product revenues were $254.9 million and $474.6 million in the third quarter and nine months ended September 30, 2018, respectively.
We expect SYMDEKO net product revenues to continue to increase in the fourth quarter of 2018 as additional patients initiate treatment. We believe that
these additional patients will be comprised of both patients who were not previously receiving treatment with one of our CF medicines and patients who are
switching from either ORKAMBI or KALYDECO to SYMDEKO. We expect the European Union to approve tezacaftor in combination with ivacaftor, which
will be sold under the brand name SYMKEVI in ex-U.S. markets, in the fourth quarter of 2018, but even if approved, we do not expect to recognize
significant net product revenues from sales of SYMKEVI during 2018.

KALYDECO net product revenues increased in the third quarter and nine months ended September 30, 2018 as compared to the third quarter and nine
months ended September 30, 2017, primarily due to additional patients being treated with KALYDECO as we completed reimbursement discussions in
various ex-U.S. jurisdictions and as we increased the number of patients eligible to receive KALYDECO through label expansions. In the third quarter and
nine months ended September 30, 2018, we recognized $90.9 million and $268.7 million, respectively, in ex-U.S. KALYDECO net product revenues as
compared to $80.3 million and $242.5 million in the third quarter and nine months ended September 30, 2017, respectively. We expect that net product
revenues from sales of KALYDECO for the fourth quarter of 2018 will be similar to KALYDECO net product revenues from the third quarter of 2018.

The approval of SYMDEKO has had, and we expect it will continue to have, a negative effect on the U.S. net product revenues from ORKAMBI as
patients switch from ORKAMBI to SYMDEKO. In the third quarter of 2018, ORKAMBI U.S. net product revenues decreased by $26.6 million as compared
to the second quarter of 2018 and by $73.4 million as compared to the first quarter of 2018. Global ORKAMBI net product revenues decreased by $54.3
million and $8.3 million in the third quarter and nine months ended September 30, 2018, respectively, as compared to the third quarter and nine months ended
September 30, 2017, due to a decrease in U.S. net product revenues, partially offset by an increase in ex-U.S. ORKAMBI net product revenues. In the third
quarter and nine months ended September 30, 2018, we recognized approximately $73.0 million and $220.5 million, respectively, in ex-U.S. ORKAMBI net
product revenues as compared to $43.1 million and $110.9 million in the third quarter and nine months ended September 30, 2017, respectively.

Our condensed consolidated balance sheet includes $324.3 million collected as of September 30, 2018 in France related to ORKAMBI supplied under
early access programs at the invoiced price. Pursuant to revenue recognition guidance that became effective under GAAP on January 1, 2018, we have
recognized limited net product revenues to date on sales of ORKAMBI in France due to ongoing pricing discussions regarding the reimbursement rate for
ORKAMBI. Please refer to Note A, “Basis of
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Presentation and Accounting Policies,” for a discussion of the application of the new revenue recognition guidance and to Note B, “Revenue Recognition,”
for a discussion of our accounting treatment for our early access programs for ORKAMBI in France.

Royalty Revenues

Our royalty revenues were $1.2 million and $3.7 million in the third quarter and nine months ended September 30, 2018, respectively, as compared to
$2.2 million and $6.6 million in the third quarter and nine months ended September 30, 2017, respectively. Our royalty revenues consist of revenues related to
a cash payment we received in 2008 when we sold our rights to certain HIV royalties. We expect to continue to record royalty revenues related to this
payment through the first half of 2019. Other future royalty revenues will be dependent on if, and when, our collaborators, including Janssen, Inc. and Merck
KGaA, are able to successfully develop drug candidates that we have outlicensed to them.

Collaborative Revenues

Our collaborative revenues were $0.8 million and $3.7 million in the third quarter and nine months ended September 30, 2018, respectively, as compared
to $26.3 million and $286.1 million in the third quarter and nine months ended September 30, 2017, respectively. The decrease in our collaborative revenues
during the third quarter of 2018 as compared to the third quarter of 2017 was primarily due to a $20.0 million milestone payment earned by Parion in the third
quarter of 2017 pursuant to a license agreement Parion entered into with a third party. The milestone payment was included in our condensed consolidated
financial statements even though we are not a party to such license agreement and have no economic interest in either the license or the milestone payment
because during that period we were consolidating Parion as a VIE. Parion was deconsolidated as a VIE as of September 30, 2017 and payments received by
Parion pursuant to this license agreement after this date are not recognized by us as collaborative revenues. The decrease in our collaborative revenues during
the nine months ended September 30, 2018 as compared to the nine months ended September 30, 2017 was primarily due to revenue recognized related to the
one-time $230.0 million upfront payment earned in the first quarter of 2017 from Merck KGaA and $40 million in upfront and milestone payments received
by Parion in 2017 pursuant to its license agreement with a third party. Our collaborative revenues have historically fluctuated significantly from one period to
another and may continue to fluctuate in the future.

Operating Costs and Expenses

`
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Cost of sales $ 111,255  $ 72,874  $ 38,381  53 %  $ 287,250  $ 191,067  $ 96,183  50 %

Research and development expenses 330,510  454,947  (124,437)  (27)%  978,595  1,017,961  (39,366)  (4)%

Sales, general and administrative expenses 137,295  120,710  16,585  14 %  404,406  361,285  43,121  12 %

Restructuring (income) expenses (174)  337  (511)  n/a  (188)  13,859  (14,047)  n/a

Intangible asset impairment charge —  255,340  (255,340)  (100)%  —  255,340  (255,340)  (100)%

Total costs and expenses $ 578,886  $ 904,208  $ (325,322)  (36)%  $ 1,670,063  $ 1,839,512  $ (169,449)  (9)%

Cost of Sales

Our cost of sales primarily consists of the cost of producing inventories that corresponded to product revenues for the reporting period, plus the third-
party royalties payable on our net sales of our products. Cost of sales also includes a small subroyalty payable to a third party related to royalty revenues that
we historically classified under “Royalty Expenses.” Pursuant to our agreement with Cystic Fibrosis Foundation, our tiered third-party royalties on sales of
SYMDEKO, KALYDECO and ORKAMBI, calculated as a percentage of net sales, range from the single digits to the sub-teens. As a result of the tiered
royalty rate, which resets annually, our cost of sales as a percentage of CF net product revenues are lower at the beginning of each calendar year.

Our cost of sales have been increasing primarily because of increased net product revenues. In the fourth quarter of 2018, we expect our cost of sales as a
percentage of total CF net product revenues to be similar to the cost of sales as a percentage of total CF net product revenues in the third quarter of 2018.
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Research and Development Expenses

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Research expenses $ 83,701  $ 76,131  $ 7,570  10 %  $ 247,656  $ 226,409  $ 21,247  9 %

Development expenses 246,809  378,816  (132,007)  (35)%  730,939  791,552  (60,613)  (8)%

Total research and development expenses $ 330,510  $ 454,947  $ (124,437)  (27)%  $ 978,595  $ 1,017,961  $ (39,366)  (4)%

Our research and development expenses include internal and external costs incurred for research and development of our drugs and drug candidates. We
do not assign our internal costs, such as salary and benefits, stock-based compensation expense, laboratory supplies and other direct expenses and
infrastructure costs, to individual drugs or drug candidates, because the employees within our research and development groups typically are deployed across
multiple research and development programs. These internal costs are significantly greater than our external costs, such as the costs of services provided to us
by clinical research organizations and other outsourced research, which we allocate by individual program. All research and development costs for our drugs
and drug candidates are expensed as incurred.

Since January 2015, we have incurred $4.3 billion in research and development expenses associated with drug discovery and development. The
successful development of our drug candidates is highly uncertain and subject to a number of risks. In addition, the duration of clinical trials may vary
substantially according to the type, complexity and novelty of the drug candidate and the disease indication being targeted. The FDA and comparable
agencies in foreign countries impose substantial requirements on the introduction of therapeutic pharmaceutical products, typically requiring lengthy and
detailed laboratory and clinical testing procedures, sampling activities and other costly and time-consuming procedures. Data obtained from nonclinical and
clinical activities at any step in the testing process may be adverse and lead to discontinuation or redirection of development activities. Data obtained from
these activities also are susceptible to varying interpretations, which could delay, limit or prevent regulatory approval. The duration and cost of discovery,
nonclinical studies and clinical trials may vary significantly over the life of a project and are difficult to predict. Therefore, accurate and meaningful estimates
of the ultimate costs to bring our drug candidates to market are not available.

In 2017 and the nine months ended September 30, 2018, costs related to our CF programs represented the largest portion of our development costs. Any
estimates regarding development and regulatory timelines for our drug candidates are highly subjective and subject to change. We expect approval for
ivacaftor in combination with tezacaftor in the European Union in the fourth quarter of 2018. If we obtain positive results from our ongoing Phase 3 clinical
trials, we plan to submit an NDA to the FDA for a triple combination regimen with VX-659 or VX-445 no later than mid-2019. We cannot make a
meaningful estimate when, if ever, our other clinical development programs will generate revenues and cash flows.

Research Expenses

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Research Expenses:                

Salary and benefits $ 21,745  $ 20,445  $ 1,300  6 %  $ 67,078  $ 61,486  $ 5,592  9 %

Stock-based compensation expense 16,462  15,641  821  5 %  47,503  44,366  3,137  7 %
Laboratory supplies and other direct

expenses 12,312  10,791  1,521  14 %  37,327  33,980  3,347  10 %

Outsourced services 9,236  10,230  (994)  (10)%  28,082  29,644  (1,562)  (5)%
Collaboration and asset acquisition

payments 1,791  425  1,366  321 %  4,350  425  3,925  924 %

Infrastructure costs 22,155  18,599  3,556  19 %  63,316  56,508  6,808  12 %

Total research expenses $ 83,701  $ 76,131  $ 7,570  10 %  $ 247,656  $ 226,409  $ 21,247  9 %

We maintain a substantial investment in research activities. Our research expenses increased by 10% in the third quarter of 2018 as compared to the third
quarter of 2017 and increased by 9% in the nine months ended September 30, 2018 as compared to the nine months ended September 30, 2017. We expect to
continue to invest in our research programs with a focus on identifying drug candidates with the goal of creating transformative medicines for serious
diseases.
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Development Expenses

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Development Expenses:                

Salary and benefits $ 56,417  $ 54,125  $ 2,292  4 %  $ 167,208  $ 156,759  $ 10,449  7 %

Stock-based compensation expense 36,456  30,545  5,911  19 %  105,515  90,489  15,026  17 %
Laboratory supplies and other direct

expenses 23,571  10,828  12,743  118 %  60,083  34,171  25,912  76 %

Outsourced services 81,321  89,637  (8,316)  (9)%  259,499  251,677  7,822  3 %
Collaboration and asset acquisition

payments —  160,000  (160,000)  (100)%  250  160,250  (160,000)  (100)%

Drug supply costs 12,301  3,151  9,150  290 %  32,014  6,143  25,871  421 %

Infrastructure costs 36,743  30,530  6,213  20 %  106,370  92,063  14,307  16 %

Total development expenses $ 246,809  $ 378,816  $ (132,007)  (35)%  $ 730,939  $ 791,552  $ (60,613)  (8)%

Our development expenses decreased by 35% in the third quarter of 2018 as compared to the third quarter of 2017 and decreased by 8% in the nine
months ended September 30, 2018 as compared to the nine months ended September 30, 2017, primarily due the $160.0 million payment to Concert in
connection with the acquisition of VX-561 in the third quarter of 2017, partially offset by increased costs associated with ongoing clinical trials,
including trials involving our next-generation CFTR corrector compounds that we are evaluating as part of triple combination treatment regimens.

Sales, General and Administrative Expenses

 
Three Months Ended

September 30,  Increase/(Decrease)  
Nine Months Ended

September 30,  Increase/(Decrease)

 2018  2017  $  %  2018  2017  $  %

 (in thousands)    (in thousands)   
Sales, general and administrative expenses $ 137,295  $ 120,710  $ 16,585  14%  $ 404,406  $ 361,285  $ 43,121  12%

Sales, general and administrative expenses increased by 14% in the third quarter of 2018 as compared to the third quarter of 2017 and increased by 12%
in the nine months ended September 30, 2018 as compared to the nine months ended September 30, 2017, primarily due to increased global support for
KALYDECO and ORKAMBI and costs related to the launch of SYMDEKO in the United States.

Restructuring (Income) Expenses

We recorded restructuring credits of $174 thousand in the third quarter of 2018 and restructuring credits of $188 thousand in the nine months ended
September 30, 2018, as compared to restructuring expenses of $0.3 million and $13.9 million in the third quarter and nine months ended September 30, 2017,
respectively. The restructuring expenses in the third quarter and nine months ended September 30, 2017 primarily related to our decision to consolidate our
research activities into our Boston, Milton Park and San Diego locations and to close our research site in Canada.

Intangible Asset Impairment Charge

In the third quarter of 2017, we recorded a $255.3 million impairment charge related to Parion’s pulmonary ENaC platform that we licensed from Parion
in 2015 and a benefit from income taxes of $97.7 million related to this impairment charge attributable to Parion. There were no corresponding intangible
asset impairment charges in the three or nine months ended September 30, 2018.

Other Items, Net

Interest Expense, Net

Our interest expense, net relates primarily to interest expenses associated with certain of our real estate leases and outstanding debt, if any, partially offset
by interest income from the investment of our cash equivalents and marketable securities. Net interest expense was $8.1 million in the third quarter of 2018 as
compared to $13.6 million in the third quarter of 2017. The decrease in net interest expense in the third quarter of 2018 was primarily due to an increase in
our interest
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income resulting from an increase in our cash equivalents and marketable securities, partially offset by additional interest expense associated with our lease in
San Diego, California that we began incurring in the second quarter of 2018.

Interest expense, net was $29.3 million in the nine months ended September 30, 2018 as compared to $45.0 million in the nine months ended September
30, 2017. The decrease in net interest expense in the nine months ended September 30, 2018 was primarily due to an increase in our interest income resulting
from an increase in our cash equivalents and marketable securities and a decrease in interest expense due to the repayment of $300.0 million outstanding
under our revolving credit facility in February 2017, partially offset by additional interest expense associated with our lease in San Diego, California.

For the fourth quarter of 2018, we expect to incur approximately $17 million in imputed interest expenses related to our real estate leases. We expect our
imputed interest expenses related to our real estate leases to decrease in 2019 as compared to 2018 based on updated guidance related to aspects of lease
accounting that becomes effective in 2019. In addition to the updated accounting guidance, our future net interest expense will also be dependent on whether,
and to what extent, we reborrow amounts under our credit facility and the amount of and prevailing market interest rates on our outstanding cash equivalents
and marketable securities.

Other Income (Expense), Net

Other income (expense), net was an expense of $61.0 million and income of $89.7 million in the third quarter and nine months ended September 30,
2018, respectively, as compared to expenses of $77.6 million and $80.6 million in the third quarter and nine months ended September 30, 2017, respectively.
Other expense, net in the third quarter of 2018 was primarily related to a $61.2 million decrease in the fair value of our equity investment in CRISPR. Other
income, net in the nine months ended September 30, 2018 was primarily related to an $85.3 million increase in the fair value of our equity investment in
CRISPR. Accounting guidance, which became effective January 1, 2018, requires that changes in the fair value of our equity investments are recorded in
other income (expense), net in our condensed consolidated statement of operations. In prior periods, changes in the fair value of our equity investments were
not reflected in our condensed consolidated statement of operations and a gain or loss was only recognized upon a sale of the underlying securities. As a result
of the new guidance, our other income (expense), net will fluctuate based on increases or decreases in the fair value of our strategic investments.

Other expense, net in the third quarter and nine months ended September 30, 2017 was primarily related to the deconsolidation of Parion.

Income Taxes

In the third quarter of 2018, we recorded a provision for income taxes of $8.1 million as compared to a benefit from income taxes of $125.9 million in the
third quarter of 2017. The provision for income taxes in the third quarter of 2018 was primarily due to $4.9 million related to our U.S. state and foreign taxes
and $3.1 million related to the reversing effect of discrete items associated with stock-based compensation. The benefit from income taxes in the third quarter
of 2017 related primarily to $126.2 million attributable to noncontrolling interest as a result of our impairment of Parion’s pulmonary ENaC platform and a
decrease in the fair value of the contingent payments payable by us to Parion.

In the nine months ended September 30, 2018, we recorded a provision for income taxes of $5.7 million as compared to a benefit from income taxes of
$117.6 million in the nine months ended September 30, 2017. The provision for income taxes in the nine months ended September 30, 2018 was primarily
due to $13.4 million related to our U.S. state and foreign taxes and $6.1 million of income taxes attributable to BioAxone’s income taxes partially offset by a
benefit of $13.7 million related to discrete items associated with stock-based compensation. The benefit from income taxes in the nine months ended
September 30, 2017 related primarily to the amount recorded in the third quarter of 2017 for Parion’s income taxes described above.

Since the adoption of new accounting guidance in 2017, we have been recording discrete tax adjustments associated with stock-based compensation on a
quarterly basis. As noted above, we have recorded a net benefit of $13.7 million related to these discrete items in the nine months ended September 30, 2018.
In the fourth quarter of 2018, we expect the net benefit from income taxes recorded in the first three quarters of 2018 related to these adjustments to reverse,
resulting in these discrete items having no effect on our annual provision for income taxes. 

As discussed in Note M, “Income Taxes,” we continue to maintain a valuation allowance on the majority of our net operating losses and other deferred
tax assets. Due to this valuation allowance, we did not record a significant provision for income taxes in the third quarter and nine months ended September
30, 2018 and 2017. We are profitable from a U.S. federal income tax perspective and have used a portion of our net operating losses to offset this income
since becoming profitable. We may release all or a portion of the valuation allowance in the near-term; however, the release of the valuation allowance, as
well as the exact timing and amount of such release, continue to be subject to, among other things, our level of profitability,
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our revenue growth, the progress of our clinical programs and expectations regarding future profitability. In the period of the release of the valuation
allowance, we will recognize a significant non-cash credit to net income and we will reflect a deferred tax asset, which is currently subject to the valuation
allowance, on our condensed consolidated balance sheet. Following the release, we expect to continue to utilize our net operating losses to offset income, but
would begin recording a significant provision for income taxes reflecting the utilization of the deferred tax assets. The majority of this provision for income
taxes would be a non-cash expense until our net operating losses are fully utilized. Our total deferred tax asset balance subject to the valuation allowance was
approximately $1.6 billion at December 31, 2017.

Noncontrolling Interest (VIEs)

The net (income) loss attributable to noncontrolling interest (VIEs) recorded on our condensed consolidated statements of operations reflects our VIE’s
net (income) loss for the reporting period, adjusted for any changes in the noncontrolling interest holders’ claim to net assets, including contingent milestone,
royalty and option payments. A summary of net (income) loss attributable to noncontrolling interest related to our VIEs for the third quarter and nine months
ended of 2018 and 2017 is as follows:

 Three Months Ended September 30,  Nine Months Ended September 30,

 2018  2017  2018  2017

 (in thousands)     
Loss attributable to noncontrolling interest before provision for (benefit from)

income taxes and changes in fair value of contingent payments $ 411  $ 238,946  $ 1,394  $ 222,448

Provision for (benefit from) income taxes 79  (120,181)  6,068  (111,658)

(Increase) decrease in fair value of contingent payments (200)  69,550  (23,100)  62,560

Net loss (income) attributable to noncontrolling interest $ 290  $ 188,315  $ (15,638)  $ 173,350

The net income attributable to noncontrolling interest in the nine months ended September 30, 2018 was primarily due to an increase in the fair value of
contingent payments related to the expiration of our option to purchase BioAxone that increased the probability of a $10.0 million license continuation fee for
VX-210 that was ultimately paid in the first quarter of 2018 and the probability that additional milestone and royalty payments related to the BioAxone
Agreement would be paid, partially offset by a provision for income taxes related to this increase. The net income attributable to noncontrolling interest in the
third quarter and nine months ended September 30, 2017 was primarily related to the $255.3 million impairment charge related to Parion’s pulmonary ENaC
platform, a decrease in fair value of the contingent payments payable by us to Parion of $69.6 million and benefit from income taxes of $126.2 million related
to these charges.

LIQUIDITY AND CAPITAL RESOURCES

The following table summarizes the components of our financial condition as of September 30, 2018 and December 31, 2017:

 September 30,  December 31,  Increase/(Decrease)

 2018  2017  $  %

 (in thousands)   
Cash, cash equivalents and marketable securities $ 3,055,885  $ 2,088,666  $ 967,219  46%

Working Capital        
Total current assets 3,686,611  2,648,963  1,037,648  39%

Total current liabilities 992,508  807,260  185,248  23%

Total working capital $ 2,694,103  $ 1,841,703  $ 852,400  46%

As of September 30, 2018, we had cash, cash equivalents and marketable securities of $3.1 billion, which represented an increase of $967 million from
$2.1 billion as of December 31, 2017. In the nine months ended September 30, 2018, our cash, cash equivalents and marketable securities balance increased
due to cash receipts from product sales, an $85.3 million increase in the fair value of our investment in CRISPR based on an increase in the price of
CRISPR’s common stock and $245.8 million of cash received from issuances of common stock under our employee benefit plans partially offset by cash
expenditures to fund our operations and $207.0 million of cash used to repurchase shares of our common stock. We expect that our future cash flows will be
substantially dependent on CF product sales.

As of September 30, 2018, total working capital was $2.7 billion, which represented an increase of $852 million from $1.8 billion as of December 31,
2017. The most significant items that increased total working capital in the nine months
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ended September 30, 2018 were $955.7 million of cash provided by operations, an $85.3 million increase in the fair value of our investment in CRISPR based
on an increase in the price of CRISPR’s common stock and $245.8 million of cash received from issuances of common stock under our employee benefit
plans partially offset by $207.0 million of cash used to repurchase shares of our common stock and expenditures for property and equipment of $79.8 million
as well as other expenditures.

Sources of Liquidity

We intend to rely on our existing cash, cash equivalents and marketable securities together with cash flows from product sales as our primary source of
liquidity. We are receiving cash flows from sales of SYMDEKO, KALYDECO and ORKAMBI in the United States and ORKAMBI and KALYDECO from
ex-U.S. markets. We expect approval for SYMKEVI in the European Union in the fourth quarter of 2018. Future net product revenues for ORKAMBI and, if
approved, SYMKEVI, from ex-U.S. markets will be dependent on, among other things, the timing of and our ability to complete reimbursement discussions
in European countries.

We may borrow up to $500.0 million pursuant to a revolving credit facility that we entered into in October 2016. We may repay and reborrow amounts
under the revolving credit agreement without penalty. Subject to certain conditions, we may request that the borrowing capacity under this credit agreement
be increased by an additional $300.0 million.

In the nine months ended September 30, 2018, we received significant proceeds from the issuance of common stock under our employee benefit plans,
but the amount and timing of future proceeds from employee benefits plans is uncertain. In the nine months ended September 30, 2018, the value of our
strategic investment in CRISPR increased significantly but the future value of this strategic investment is uncertain. Other possible sources of future liquidity
include strategic collaborative agreements that include research and/or development funding, commercial debt, public and private offerings of our equity and
debt securities, development milestones and royalties on sales of products, software and equipment leases, strategic sales of assets or businesses and financial
transactions. Negative covenants in our credit agreement may prohibit or limit our ability to access these sources of liquidity.

Future Capital Requirements

We incur substantial operating expenses to conduct research and development activities and to operate our organization. We have substantial facility and
capital lease obligations, including leases for two buildings in Boston, Massachusetts that continue through 2028 and a lease in San Diego, California that
continues through 2034. As of September 30, 2018, we have accrued approximately $324.3 million from ORKAMBI early access programs in France. We
expect we will be required to repay a portion of the collected amounts to the French government based on the difference between the invoiced price of
ORKAMBI and the final price for ORKAMBI in France once we conclude our ongoing pricing discussions with the French government. To the extent we
borrow amounts under the credit agreement we entered into in October 2016, we would be required to repay any outstanding principal amounts in 2021.

In addition, we have entered into certain collaboration agreements with third parties that include the funding of certain research, development and
commercialization efforts with the potential for future milestone and royalty payments by us upon the achievement of pre-established developmental and
regulatory targets and/or commercial targets and we may enter into additional business development transactions, including acquisitions, collaborations and
equity investments, that require additional capital.

Our board of directors also has authorized a share repurchase program to repurchase up to $500.0 million of shares of our common stock through
December 31, 2019. As of September 30, 2018, $289.0 million remained available to fund repurchases under the share repurchase program.

We expect that cash flows from SYMDEKO, KALYDECO, ORKAMBI and SYMKEVI, if approved in ex-U.S. markets, together with our current cash,
cash equivalents and marketable securities will be sufficient to fund our operations for at least the next twelve months. The adequacy of our available funds to
meet our future operating and capital requirements will depend on many factors, including the amounts of future revenues generated by SYMDEKO,
KALYDECO, ORKAMBI and SYMKEVI, if approved in ex-U.S. markets, and the potential introduction of one or more of our other drug candidates to the
market, the level of our business development activities and the number, breadth, cost and prospects of our research and development programs.
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Financing Strategy

We may raise additional capital by borrowing under credit agreements, through public offerings or private placements of our securities or securing new
collaborative agreements or other methods of financing. We will continue to manage our capital structure and will consider all financing opportunities,
whenever they may occur, that could strengthen our long-term liquidity profile. There can be no assurance that any such financing opportunities will be
available on acceptable terms, if at all.

CONTRACTUAL COMMITMENTS AND OBLIGATIONS

Our commitments and obligations were reported in our Annual Report on Form 10-K for the year ended December 31, 2017, which was filed with the
Securities and Exchange Commission, or SEC, on February 15, 2018. There have been no material changes from the contractual commitments and
obligations previously disclosed in that Annual Report on Form 10-K.

CRITICAL ACCOUNTING POLICIES AND ESTIMATES

Our discussion and analysis of our financial condition and results of operations is based upon our condensed consolidated financial statements prepared
in accordance with generally accepted accounting principles in the United States. The preparation of these financial statements requires us to make certain
estimates and assumptions that affect the reported amounts of assets and liabilities, the disclosure of contingent assets and liabilities at the date of the
condensed consolidated financial statements and the reported amounts of revenues and expenses during the reported periods. These items are monitored and
analyzed by management for changes in facts and circumstances, and material changes in these estimates could occur in the future. Changes in estimates are
reflected in reported results for the period in which the change occurs. We base our estimates on historical experience and various other assumptions that we
believe to be reasonable under the circumstances. Actual results may differ from our estimates if past experience or other assumptions do not turn out to be
substantially accurate. During the nine months ended September 30, 2018, there were no material changes to our critical accounting policies as reported in our
Annual Report on Form 10-K for the year ended December 31, 2017, which we filed with the SEC on February 15, 2018, except as set forth below:

Product Revenues - Early Access Programs

We began distributing ORKAMBI in France in 2015 through early access programs and are engaged in ongoing pricing discussions regarding the final
price for ORKAMBI in France. We did not recognize any revenues from these product sales through December 31, 2017 based on accounting guidance in
effect during this time because the price was not fixed or determinable. As of September 30, 2018 and December 31, 2017, our condensed consolidated
balance sheet includes $324.3 million and $232.4 million, respectively, under the caption “Early access sales accrual” related to amounts accrued in France as
payment for shipments of ORKAMBI under the early access programs. We expect to return the difference between the amounts collected based on the
invoiced price and the final price for ORKAMBI in France to the French government.

Upon adopting ASC 606 in the first quarter of 2018, we recorded an $8.3 million cumulative effect adjustment to “Accumulated deficit” primarily related
to shipments of ORKAMBI under early access programs in France. We determined the amount of the adjustment based upon (i) the status of pricing
discussions in France upon adoption and (ii) our estimate of the amount of consideration we expect to retain related to ORKAMBI sales in France that
occurred on or prior to December 31, 2017 that will not be subject to a significant reversal in amounts recognized. For ORKAMBI sales in France that
occurred after December 31, 2017 under the early access programs, we have recognized net product revenues based on the estimate of consideration we
expect to retain that will not be subject to a significant reversal in amounts recognized. If our estimate regarding the amounts we will receive for ORKAMBI
supplied pursuant to these early access programs changes, we will reflect the effect of the change in estimate in net product revenues in the period in which
the change in estimate occurs and will include adjustments to all prior sales of ORKAMBI under the early access programs. Depending on the final price of
ORKAMBI and because the current estimate is based on the amount that will not be subject to a significant reversal in amounts recognized this adjustment
could be material. For more information regarding the new guidance please see Note B, “Revenue Recognition.” 

RECENT ACCOUNTING PRONOUNCEMENTS

For a discussion of recent accounting pronouncements, please refer to Note A, “Basis of Presentation and Accounting Policies—Recent Accounting
Pronouncements.”

Item 3.    Quantitative and Qualitative Disclosures About Market Risk

As part of our investment portfolio, we own financial instruments that are sensitive to market risks. The investment portfolio is used to preserve our
capital until it is required to fund operations, including our research and development activities. None of these market risk-sensitive instruments are held for
trading purposes. We do not have derivative financial instruments in our investment portfolio.

Interest Rate Risk

We invest our cash in a variety of financial instruments, principally securities issued by the U.S. government and its agencies, investment-grade corporate
bonds and commercial paper, and money market funds. These investments are denominated in U.S. Dollars. All of our interest-bearing securities are subject
to interest rate risk and could decline in value if interest rates fluctuate. Substantially all of our investment portfolio consists of marketable securities with
active secondary or resale markets to help ensure portfolio liquidity, and we have implemented guidelines limiting the term-to-maturity of our

investment instruments. Due to the conservative nature of these instruments, we do not believe that we have a material exposure to interest rate risk. If interest
rates were to increase or decrease by 1%, the fair value of our investment portfolio would increase or decrease by an immaterial amount.

In October 2016, we entered into a credit agreement. Loans under the credit agreement bear interest, at our option, at either a base rate or a Eurodollar
rate, in each case plus an applicable margin. The applicable margin on base rate loans ranges from 0.75% to 1.50% and the applicable margin on Eurodollar
loans ranges from 1.75% to 2.50%, in each case, based on our consolidated leverage ratio (as defined in the credit agreement). We do not believe that changes
in interest rates related to the credit agreement would have a material effect on our financial statements. As of September 30, 2018, we had no principal or
interest outstanding. A portion of our interest expense, net in 2018 will be dependent on whether, and to what extent, we reborrow amounts under the existing
facility.

Foreign Exchange Market Risk

As a result of our foreign operations, we face exposure to movements in foreign currency exchange rates, primarily the Euro and British Pound against
the U.S. Dollar. The current exposures arise primarily from cash, accounts receivable, intercompany receivables and payables, payables and accruals and
inventories. Both positive and negative effects to our net revenues from international product sales from movements in exchange rates are partially mitigated
by the natural, opposite effect that exchange rates have on our international operating costs and expenses.



We have a foreign currency management program with the objective of reducing the effect of exchange rate fluctuations on our operating results and
forecasted revenues and expenses denominated in foreign currencies. We currently have cash flow hedges for the Euro, British Pound, Canadian Dollar and
Australian Dollar related to a portion of our forecasted product revenues that qualify for hedge accounting treatment under U.S. GAAP. We do not seek hedge
accounting treatment for our foreign currency forward contracts related to monetary assets and liabilities that impact our operating results. As
of September 30, 2018, we held foreign exchange forward contracts that were designated as cash flow hedges with notional amounts totaling $467.6 million
and had a net fair value of $14.0 million recorded on our condensed consolidated balance sheet.

Although not predictive in nature, we believe a hypothetical 10% threshold reflects a reasonably possible near-term change in exchange rates. Assuming
that the September 30, 2018 exchange rates were to change by a hypothetical 10%, the fair value recorded on our condensed consolidated balance sheet
related to our foreign exchange forward contracts that were designated as cash flow hedges as of September 30, 2018 would change by approximately $46.8
million. However, since these contracts hedge a specific portion of our forecasted product revenues denominated in certain foreign currencies, any change in
the fair value of these contracts is recorded in “Accumulated other comprehensive income (loss)” on our condensed consolidated balance sheet and is
reclassified to earnings in the same periods during which the underlying product revenues affect earnings. Therefore, any change in the fair value of these
contracts that would result from a hypothetical 10% change in exchange rates would be entirely offset by the change in value associated with the underlying
hedged product revenues resulting in no impact on our future anticipated earnings and cash flows with respect to the hedged portion of our forecasted product
revenues.

Item 4.    Controls and Procedures

Evaluation of Disclosure Controls and Procedures

Our chief executive officer and chief financial officer, after evaluating the effectiveness of our disclosure controls and procedures (as defined in
Rules 13a-15(e) and 15d-15(e) under the Securities Exchange Act of 1934, as amended) as of the end of the period covered by this Quarterly Report on
Form 10-Q, have concluded that, based on such evaluation, as of September 30, 2018 our disclosure controls and procedures were effective and designed to
provide reasonable assurance that the information required to be disclosed is recorded, processed, summarized and reported within the time periods specified
in the SEC’s rules and forms. In designing and evaluating our disclosure controls and procedures, our management recognized that any controls and
procedures, no matter how well designed and operated, can provide only reasonable assurance of achieving the desired control objectives, and our
management necessarily was required to apply its judgment in evaluating the cost-benefit relationship of possible controls and procedures.
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Changes in Internal Controls Over Financial Reporting

No change in our internal control over financial reporting (as defined in Rules 13a-15(f) and 15d-15(f) under the Securities Exchange Act of 1934, as
amended) occurred during the three months ended September 30, 2018 that has materially affected, or is reasonably likely to materially affect, our internal
control over financial reporting.

PART II. Other Information

Item 1.     Legal Proceedings

We are not currently subject to any material legal proceedings.

Item 1A. Risk Factors

Information regarding risk factors appears in Item 1A of our Annual Report on Form 10-K for the year ended December 31, 2017, which was filed with
the SEC on February 15, 2018. There have been no material changes from the risk factors previously disclosed in the Annual Report on Form 10-K.

SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS

This Quarterly Report on Form 10-Q and, in particular, our Management’s Discussion and Analysis of Financial Condition and Results of Operations set
forth in Part I-Item 2, contain or incorporate a number of forward-looking statements within the meaning of Section 27A of the Securities Act of 1933, as
amended, and Section 21E of the Securities Exchange Act of 1934, as amended, including statements regarding:

• our expectations regarding the amount of, timing of and trends with respect to our revenues, costs and expenses and other gains and losses, including
those related to CF net product revenues, the potential release of the valuation allowance on our deferred income tax assets and the anticipated effect
of lease accounting changes that will become effective in 2019;

• our expectations regarding clinical trials, development timelines, timing of our receipt of data from our ongoing and planned clinical trials and
regulatory authority filings and submissions for ivacaftor, lumacaftor, tezacaftor, VX-659, VX-445, VX-561, VX-150 and CTX001 and the potential
approval of SYMKEVI in the European Union;

• our ability to obtain reimbursement for ORKAMBI in ex-U.S. markets and our ability to otherwise successfully market KALYDECO, ORKAMBI
and SYMDEKO/SYMKEVI or any of our other drug candidates for which we obtain regulatory approval;

• our expectations regarding the timing and structure of clinical trials of our drugs and drug candidates, including ivacaftor, lumacaftor, tezacaftor,
VX-659, VX-445, VX-561, VX-150 and CTX001, and the expected timing of our receipt of data from our ongoing and planned clinical trials;

• the data that will be generated by ongoing and planned clinical trials and the ability to use that data to advance compounds, continue development or
support regulatory filings;

• our beliefs regarding the support provided by clinical trials and preclinical and nonclinical studies of our drug candidates for further investigation,
clinical trials or potential use as a treatment;

• our plan to continue investing in our research and development programs and our strategy to develop our drug candidates, alone or with third party-
collaborators;

• the establishment, development and maintenance of collaborative relationships;

• potential business development activities;

• potential fluctuations in foreign currency exchange rates;

• our ability to use our research programs to identify and develop new drug candidates to address serious diseases and significant unmet medical
needs; and
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• our liquidity and our expectations regarding the possibility of raising additional capital.

Any or all of our forward-looking statements in this Quarterly Report on Form 10-Q may turn out to be wrong. They can be affected by inaccurate
assumptions or by known or unknown risks and uncertainties. Many factors mentioned in this Quarterly Report on Form 10-Q will be important in
determining future results. Consequently, no forward-looking statement can be guaranteed. Actual future results may vary materially from expected results.
We also provide a cautionary discussion of risks and uncertainties under “Risk Factors” in Item 1A of our Annual Report on Form 10-K for the year ended
December 31, 2017, which was filed with the SEC on February 15, 2018. These are factors and uncertainties that we think could cause our actual results to
differ materially from expected results. Other factors and uncertainties besides those listed there could also adversely affect us.

Without limiting the foregoing, the words “believes,” “anticipates,” “plans,” “intends,” “expects” and similar expressions are intended to identify
forward-looking statements. There are a number of factors and uncertainties that could cause actual events or results to differ materially from those indicated
by such forward-looking statements, many of which are beyond our control. In addition, the forward-looking statements contained herein represent our
estimate only as of the date of this filing and should not be relied upon as representing our estimate as of any subsequent date. While we may elect to update
these forward-looking statements at some point in the future, we specifically disclaim any obligation to do so to reflect actual results, changes in assumptions
or changes in other factors affecting such forward-looking statements.

Item 2.     Unregistered Sales of Equity Securities and Use of Proceeds

Issuer Repurchases of Equity Securities

The table set forth below shows all repurchases of securities by us during the three months ended September 30, 2018:

Period  
Total Number 

of Shares Purchased (1)
Average Price 
Paid per Share

Total Number of Shares 
Purchased as Part of 
Publicly Announced 

Plans or Programs (2)

Approximate Dollar Value of Shares
that May Yet be Purchased Under the

Plans or Programs (2)

July 1, 2018 to July 31, 2018 49,836 $160.51 46,009 372,982,925
August 1, 2018 to August 31, 2018 263,154 $174.79 259,459 326,985,627
September 1, 2018 to September 30, 2018 213,961 $177.59 209,664 288,988,241

Total 526,951 $174.58 515,132 288,988,241

(1) Consists of 515,132 shares repurchased pursuant to our share repurchase program (described in footnote 2 below) at an average price per share of $178.58 and 11,819
restricted shares repurchased for $0.01 per share from our employees pursuant to our equity plans. While we have restricted shares that are continuing to vest under our equity
plans that are subject to repurchase rights upon termination of service, we have transitioned our equity program to granting restricted stock units. Unvested restricted stock
units are forfeited upon termination of service and do not result in an issuer repurchase that would be reflected in this table.

(2) Our Board of Directors has approved a share repurchase program pursuant to which we are authorized to repurchase up to $500.0 million of our common stock by
December 31, 2019; the program was announced on January 31, 2018. Under the share repurchase program, we are authorized to purchase shares from time to time through
open market or privately negotiated transactions and such purchases may be made pursuant to Rule 10b5-1 plans or other means as determined by our management and in
accordance with the requirements of the Securities and Exchange Commission. The approximate dollar value of shares that may yet be repurchased is based
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solely on shares that may be repurchased under the share repurchase program and excludes any shares that may be repurchased under our employee equity programs.

Item 6.    Exhibits

Exhibit
Number Exhibit Description

10.1 2006 Stock and Option Plan, as amended*
10.2 Amended and Restated 2013 Stock and Option Plan.*
31.1 Certification of the Chief Executive Officer under Section 302 of the Sarbanes-Oxley Act

of 2002.
31.2 Certification of the Chief Financial Officer under Section 302 of the Sarbanes-Oxley Act

of 2002.
32.1 Certification of the Chief Executive Officer and the Chief Financial Officer under

Section 906 of the Sarbanes-Oxley Act of 2002.
101.INS XBRL Instance

101.SCH XBRL Taxonomy Extension Schema
101.CAL XBRL Taxonomy Extension Calculation
101.LAB XBRL Taxonomy Extension Labels
101.PRE XBRL Taxonomy Extension Presentation
101.DEF XBRL Taxonomy Extension Definition

* Management contract, compensatory plan or agreement.
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SIGNATURES

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the
undersigned thereunto duly authorized.

 Vertex Pharmaceuticals Incorporated
   

October 25, 2018 By: /s/ Thomas Graney

  Thomas Graney

  

Senior Vice President and Chief Financial Officer
(principal financial officer and

duly authorized officer)
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VERTEX PHARMACEUTICALS INCORPORATED 
AMENDED AND RESTATED 2006 STOCK AND OPTION PLAN

1. DEFINITIONS

Unless otherwise specified or unless the context otherwise requires, the following terms, as used in this Vertex Pharmaceuticals
Incorporated Amended and Restated 2006 Stock and Option Plan, have the following meanings:

Administrator means the Board of Directors and/or a committee of the Board of Directors to which the Board of Directors has delegated
power to act on its behalf in administering this Plan in whole or in part.

Affiliate means a corporation that, for purposes of Section 424 of the Code, is a parent or subsidiary of the Company, direct or indirect.

Board of Directors means the Board of Directors of the Company.

Code means the United States Internal Revenue Code of 1986, as amended.

Common Stock means shares of the Company’s common stock, $.01 par value.

Company means Vertex Pharmaceuticals Incorporated, a Massachusetts corporation.

Employee means an employee of the Company or of an Affiliate (including, without limitation, an employee who is also serving as an officer
or director of the Company or of an Affiliate), designated by the Administrator to be eligible to be granted one or more Stock Rights under the
Plan.

Exchange Act means the Securities Exchange Act of 1934, as amended.

Fair Market Value of a Share of Common Stock on a particular date shall be the mean between the highest and lowest quoted selling prices on
such date (the “valuation date”) on the securities market where the Common Stock is traded, or if there were no sales on the valuation date, on
the next preceding date within a reasonable period (as determined in the sole discretion of the Administrator) on which there were sales. If there
were no sales in such a market within a reasonable period, the fair market value shall be as determined in good faith by the Administrator in its
sole discretion. The Fair Market Value as determined in this paragraph shall be rounded down to the next lower whole cent if the foregoing
calculation results in fractional cents.

ISO means an option intended to qualify as an incentive stock option under Code Section 422.

Non-Employee Director means a member of the Board of Directors who is not an employee of the Company or any Affiliate.

Non-Qualified Option means an option that is not intended to qualify as an ISO.

Option means an ISO or Non-Qualified Option granted under the Plan.

Participant means an Employee, Non-Employee Director, consultant or advisor of the Company or an Affiliate to whom one or more Stock
Rights are granted under the Plan. As used herein, “Participant” shall include “Participant’s Survivors” and a Participant’s permitted transferees
where the context requires.

Participant’s Survivors means a deceased Participant’s legal representatives and/or any person or persons who acquires the Participant’s rights
to a Stock Right by will or by the laws of descent and distribution.

Plan means this Vertex Pharmaceuticals Incorporated Amended and Restated 2006 Stock and Option Plan, as amended from time to time.

Shares means shares of the Common Stock as to which Stock Rights have been or may be granted under the Plan or any shares of capital stock
into which the Shares are changed or for which they are exchanged



within the provisions of Section 3 of the Plan. The Shares subject to Stock Rights granted under the Plan may be authorized and unissued
shares or shares held by the Company in its treasury, or both.

Stock Agreement means an agreement between the Company and a Participant delivered pursuant to the Plan with respect to a Stock Right, in
such form as the Administrator shall approve.

Stock-Based Award means a grant by the Company under the Plan of an equity award or equity-based award that is not an Option or Stock
Grant.

Stock Grant means a grant by the Company of Shares under the Plan.

Stock Right means a right to Shares or the value of Shares of the Company granted pursuant to the Plan as an ISO, a Non-Qualified Option, a
Stock Grant or a Stock-Based Award.

2. PURPOSES OF THE PLAN

The Plan is intended to encourage ownership of Shares by Employees, Non-Employee Directors and certain consultants and advisors to the
Company in order to attract such persons, to induce them to work for the benefit of the Company or of an Affiliate and to provide additional
incentive for them to promote the success of the Company or of an Affiliate. The Plan provides for the granting of Stock Rights to Employees,
Non-Employee Directors, consultants and advisors of the Company.

3. SHARES SUBJECT TO THE PLAN

The number of Shares subject to this Plan as to which Stock Rights may be granted from time to time shall be 13,902,380 or the equivalent
of such number of Shares after the Administrator, in its sole discretion, has interpreted the effect of any stock split, stock dividend,
combination, recapitalization or similar transaction in accordance with Section 17 of this Plan. The number of Shares subject to this Plan shall
be reduced, share for share, by the number of shares underlying Stock Rights, if any, that are granted under the Company's 2007 New Hire
Stock and Option Plan after March 17, 2008.

If an Option granted hereunder ceases to be outstanding, in whole or in part (other than by exercise), or if the Company shall reacquire (at
no more than its original issuance price) any Shares issued pursuant to a Stock Grant, or if any Stock Right expires or is forfeited, cancelled or
otherwise terminated or results in any Shares not being issued, the unissued Shares that were subject to such Stock Right shall again be
available for issuance from time to time pursuant to this Plan; provided that, the following Shares may not again be made available for issuance
as Awards under the Plan: (i) Shares that are not issued or delivered as a result of the net settlement of an outstanding Stock-Based Award or
Option and (ii) Shares that the Company acquires from a Participant for a price that is more than the original issuance price of the Share,
including any Share acquired by the Company to fund employee payroll tax withholding obligations on a Stock Grant or Shares applied to
payment of the exercise price for an Option.

After May 14, 2008, the number Shares that may be subject to or delivered pursuant to any form of Stock Right other than an Option shall
not exceed 20% of the aggregate of (A) the number of Shares available as to which Stock Rights may be granted under this Plan on May 15,
2008 (taking in account the Shares added on such date, but which amount does not include those 536,625 Shares as to which the Company
granted Options on February 7, 2008, subject to obtaining subsequent shareholder approval of such Options) and (B) any Shares that again
become available for issuance on or after May 15, 2008 pursuant to the preceding paragraph.

4. ADMINISTRATION OF THE PLAN



The Administrator shall administer the Plan. Subject to the provisions of the Plan, the Administrator is authorized to:

a. Interpret the provisions of the Plan and of any Stock Right or Stock Agreement and to make all rules and determinations that it deems
necessary or advisable for the administration of the Plan;

b. Determine which Employees, Non-Employee Directors, consultants and advisors of the Company and its Affiliates shall be granted
Stock Rights;

c. Determine the number of Shares and exercise price for which a Stock Right shall be granted;

d. Specify the terms and conditions upon which a Stock Right or Stock Rights may be granted;

e. In its discretion, accelerate:

(i)    the date of exercise of any installment of any Option; provided that the Administrator shall not, without the
consent of the Option holder accelerate the exercise date of any installment of any Option granted to any Employee as an ISO
(and not previously converted into a Non-Qualified Option pursuant to Section 20) if such acceleration would violate the annual
vesting limitation contained in Section 422(d) of the Code, as described in Section 6.2.3; or

(ii)    the date or dates of vesting of Shares, or lapsing of Company repurchase rights with respect to any Shares,
under any Stock Rights; and

f. In its discretion, extend the exercise date for any Option;

provided, however, that all such interpretations, rules, determinations, terms and conditions shall be made and prescribed in the context of
preserving the tax status under Code Section 422 of those Options which are designated as ISOs (unless the holder of any such Option
otherwise agrees). Subject to the foregoing, the interpretation and construction by the Administrator of any provisions of the Plan or of any
Stock Right granted under it shall be final, unless otherwise determined by the Board of Directors, if the Administrator is other than the Board
of Directors.

The Administrator may employ attorneys, consultants, accountants or other persons, and the Administrator, the Company and its officers
and directors shall be entitled to rely upon the advice, opinions or valuations of such persons. All actions taken and all interpretations and
determinations made by the Administrator in good faith shall be final and binding upon the Company, all Participants, and all other interested
persons. No member or agent of the Administrator shall be personally liable for any action, determination, or interpretation made in good faith
with respect to this Plan or grants hereunder. Each member of the Administrator shall be indemnified and held harmless by the Company
against any cost or expense (including counsel fees) reasonably incurred by him or her or any liability (including any sum paid in settlement of
a claim with the approval of the Company) arising out of any act or omission to act in connection with this Plan unless arising out of such
member’s own fraud or bad faith. Such indemnification shall be in addition to any rights of indemnification the members of the Administrator
may have as directors or otherwise under the by-laws of the Company, or any agreement, vote of stockholders or disinterested directors, or
otherwise.

5. ELIGIBILITY FOR PARTICIPATION

The Administrator shall, in its sole discretion, name the Participants in the Plan, provided, however, that each Participant must be a
Employee, Non-Employee Director, consultant or advisor of the Company or of an Affiliate at the time a Stock Right is granted.
Notwithstanding the foregoing, the Administrator may authorize the grant of a Stock Right to a person not then an Employee, Non-Employee
Director, consultant or advisor of the Company or of an Affiliate; provided, however, that the actual grant of such Stock Right shall be
conditioned upon such person becoming eligible to become a Participant at or prior to the time of



execution of the Stock Agreement evidencing such Stock Right. ISOs may be granted only to Employees. The granting of any Stock Right to
any individual shall neither entitle that individual to, nor disqualify him or her from, participation in other grants of Stock Rights.

6. TERMS AND CONDITIONS OF OPTIONS

6.1 General. Each Option shall be set forth in writing in a Stock Agreement, duly executed by the Company and, to the extent required
by law or requested by the Company, by the Participant. The Administrator may provide that Options be granted subject to such terms and
conditions, consistent with the terms and conditions specifically required under this Plan, as the Administrator may deem appropriate including,
without limitation, subsequent approval by the stockholders of the Company of this Plan or any amendments thereto. Each Stock Agreement
shall state the option price (per share) of the Shares covered by each Option, the number of Shares to which it pertains, the date or dates on
which it first is exercisable and the date after which it may no longer be exercised (subject to Sections 11, 12 and 13 of this Plan). Option rights
may accrue or become exercisable in installments over a period of time, or upon the achievement of certain conditions or the attainment of
stated goals or events. The Option Price per share of Shares covered by an Option (including both ISOs and Non-Qualified Options) shall not
be less than one hundred percent (100%) of the Fair Market Value per share of the Common Stock on the date of grant.

6.2 ISOs. Each Option intended to be an ISO shall be issued only to Employees. In addition to the minimum standards set forth in
Section 6.1, ISOs shall be subject to the following terms and conditions, with such additional restrictions or changes as the Administrator
determines are appropriate but not in conflict with Code Section 422 and relevant regulations and rulings of the Internal Revenue Service:

6.2.1 ISO Option Price. In addition to the limitation set forth in Section 6.1, the Option price per share of the Shares covered by
each ISO granted to a Participant who owns, directly or by reason of the applicable attribution rules in Code Section 424(d), more than ten
percent (10%) of the total combined voting power of all classes of stock of the Company or an Affiliate shall not be less than one hundred
ten percent (110%) of the Fair Market Value on the date of grant.

6.2.2 Term of ISO. Each ISO shall expire not more than ten (10) years from the date of grant; provided, however, that an ISO
granted to a Participant who owns, directly or by reason of the applicable attribution rules in Code Section 424(d), more than ten percent
(10%) of the total combined voting power of all classes of stock of the Company or an Affiliate shall expire not more than five (5) years
from the date of grant.

6.2.3 Annual Limit on Incentive Stock Options. To the extent required for “incentive stock option” treatment under Section 422 of
the Code, the aggregate Fair Market Value (determined as of the time of grant) of the Shares with respect to which ISOs granted under this
Plan and any other plan of the Company or its Affiliate become exercisable for the first time by a Participant during any calendar year shall
not exceed the aggregate threshold for ISOs established by the Code ($100,000 as of March 22, 2006). To the extent that any Option
exceeds this limit, it shall constitute a Non-Qualified Option.

6.3 Non-Employee Directors’ Options. Each Non-Employee Director, upon first being elected or appointed to the Board of Directors,
shall be granted a Non-Qualified Option to purchase that number of Shares as shall be established for such Option grants from time to time by
the Board of Directors. Each such Option shall (i) have an exercise price equal to the Fair Market Value (per share) on the date of grant of the
Option, (ii) have a term of ten (10) years, and (ii) shall become cumulatively exercisable in sixteen (16) equal quarterly installments, upon
completion of each full quarter of service on the Board of Directors after the date of grant. In addition, on June 1 of each year, each Non-
Employee Director shall be granted a Non-Qualified Option to purchase that number of Shares as shall be established for such Option grants
from time to time by the Board of Directors. Each such Option shall (i) have an exercise price equal to the Fair Market



Value (per share) on the date of grant of such Option, (ii) have a term of ten (10) years, and (iii) be exercisable in full immediately on the date
of grant. Any director entitled to receive an Option grant under this Section may elect to decline the Option. If a Non-Employee Director ceases
to be any of an Employee, Non-Employee Director, consultant or advisor of the Company, Options granted under this Section 6.3 shall remain
exercisable to the extent such Options are exercisable on the date of such termination of service, for their full term, and the provisions of
Sections 11 and 13 below shall not apply to any such Options.

6.4 Limitation on Number of Options Granted. Notwithstanding anything in this Plan to the contrary, no Participant shall be granted an
aggregate of Options and/or Stock-Based Awards under this Plan in any calendar year for more than an aggregate of 600,000 Shares (subject to
adjustment pursuant to Section 17 to the extent consistent with Section 162(m) of the Code).

7. TERMS AND CONDITIONS OF STOCK GRANTS

Each Stock Grant shall be set forth in a Stock Agreement, duly executed by the Company and, to the extent required by law or requested
by the Company, by the Participant. The Stock Agreement shall be in the form approved by the Administrator, with such changes and
modifications to such form as the Administrator, in its discretion, shall approve with respect to any particular Participant or Participants. The
Stock Agreement shall contain terms and conditions that the Administrator determines to be appropriate and in the best interest of the
Company; provided, however, that the purchase price per share of the Shares covered by each Stock Grant shall not be less than the par value
per Share. Each Stock Agreement shall state the number of Shares to which the Stock Grant pertains and the terms of any right of the Company
to reacquire the Shares subject to the Stock Grant, including the time and events upon which such rights shall accrue and the purchase price
therefor, and any restrictions on the transferability of such Shares.

8. TERMS AND CONDITIONS OF OTHER STOCK-BASED AWARDS

The Administrator shall have the right to grant other Stock-Based Awards having such terms and conditions as the Administrator may
determine, including, without limitation, the grant of Shares based upon certain conditions, the grant of securities convertible into Shares and
the grant of stock appreciation rights, phantom stock awards or stock units. The principal terms of each Stock-Based Award shall be set forth in
a Stock Agreement, duly executed by the Company and, to the extent required by law or requested by the Company, by the Participant. The
Stock Agreement shall be in a form approved by the Administrator and shall contain terms and conditions that the Administrator determines to
be appropriate.

9. EXERCISE OF OPTIONS AND ISSUANCE OF SHARES

An Option (or any part or installment thereof) shall be exercised by giving written notice to the Company or its designee, together with
provision for payment of the full purchase price in accordance with this Section for the Shares as to which the Option is being exercised, and
upon compliance with any other conditions set forth in the Stock Agreement. Such notice shall be signed by the person exercising the Option,
shall state the number of Shares with respect to which the Option is being exercised and shall contain any representation required by the Plan or
the Stock Agreement.

Payment of the purchase price for the Shares as to which such Option is being exercised shall be made (a) in United States dollars in cash
or by check acceptable to the Administrator, or (b) at the discretion of the Administrator, (i) through delivery of shares of Common Stock not
subject to any restriction under any plan and having a Fair Market Value equal as of the date of exercise to the cash exercise price of the Option,
(ii) in accordance with a cashless exercise program established with a securities brokerage firm, and approved by the Company, (iii) by any
other means (excluding, however, delivery of a promissory note of the Participant) that the Administrator determines to be consistent with the
purpose of this Plan and applicable



law, or (iv) by any combination of the foregoing. Notwithstanding the foregoing, the Administrator shall accept only such payment on exercise
of an ISO as is permitted by Section 422 of the Code.

The Company shall then as soon as is reasonably practicable deliver the Shares as to which such Option was exercised to the Participant
(or to the Participant’s Survivors, as the case may be). It is expressly understood that the Company may delay the delivery of the Shares in
order to comply with any law or regulation that requires the Company to take any action with respect to the Shares prior to their issuance. The
Shares shall, upon delivery, be fully paid, non-assessable Shares.

10. ASSIGNABILITY AND TRANSFERABILITY OF STOCK RIGHTS

By its terms, a Stock Right granted to a Participant shall not be transferable by the Participant other than by will or by the laws of descent
and distribution or pursuant to a qualified domestic relations order as defined by the Code or Title I of the Employee Retirement Income
Security Act or the rules thereunder or as approved by the Administrator in its discretion and set forth in the applicable Stock Agreement,
provided, however, that the Administrator shall not approve any transfer of a Stock Right for consideration. Except as provided in the preceding
sentence or as otherwise permitted under a Stock Agreement, a Stock Right shall be exercisable, during the Participant’s lifetime only by such
Participant (or by his or her legal representative) and shall not be assigned, pledged or hypothecated in any way (whether by operation of law or
otherwise) and shall not be subject to execution, attachment or similar process. Any attempted transfer, assignment, pledge, hypothecation or
other disposition of any Stock Right or of any rights granted thereunder contrary to the provisions of this Plan, or the levy of any attachment or
similar process upon a Stock Right, shall be null and void.

11. EFFECT ON STOCK RIGHTS OF TERMINATION OF SERVICE

11.1    Except as otherwise provided in the applicable Stock Agreement or as otherwise provided in Sections 12 or 13, if a Participant
ceases to be an Employee, Non-Employee Director, consultant or advisor with the Company and its Affiliates (for any reason other than
termination for “cause,” or death) (a “Termination of Service”) before the Participant has exercised all Stock Rights, the Participant may
exercise any Stock Right granted to him or her to the extent that the Stock Right is exercisable on the date of such Termination of Service. Any
such Stock Right must be exercised within three months after the date of the Participant’s Termination of Service, unless otherwise provided in
the applicable Stock Agreement, but in no event after the expiration of the term of the Stock Right.

11.2    The provisions of this Section, and not the provisions of Section 14, shall apply to a Participant who subsequently dies after the
Termination of Service; provided, however, that in the case of a Participant’s death within three (3) months after the Termination of Service, the
Participant’s Survivors may exercise the Stock Right within one (1) year after the date of the Participant’s death, but in no event after the date
of expiration of the term of the Stock Right.

11.3    Notwithstanding anything herein to the contrary, if subsequent to a Participant’s Termination of Service, but prior to the exercise of
a Stock Right, the Administrator determines that, either prior or subsequent to the Participant’s Termination of Service, the Participant engaged
in conduct which would constitute “cause” (as defined in Section 12), then such Participant shall forthwith cease to have any right to exercise
any Stock Right. Stock Rights that consist of Shares issued under Stock Grants for which any restrictions on transfer or Company repurchase
right shall have lapsed, shall be deemed for all purposes to have been “exercised.”

11.4    Absence from work with the Company or an Affiliate because of temporary disability or a leave of absence for any purpose, shall
not, during the period of any such absence in accordance with Company



policies, be deemed, by virtue of such absence alone, a Termination of Service, except as the Administrator may otherwise expressly provide.

11.5    Except as required by law or as set forth in a Participant’s Stock Agreement, Stock Rights granted under the Plan shall not be
affected by any change of a Participant’s status within or among the Company and any Affiliates, so long as the Participant continues to be an
employee, director, consultant or advisor of the Company or any Affiliate.

12. EFFECT ON STOCK RIGHTS OF TERMINATION OF SERVICE FOR “CAUSE”

Except as otherwise provided in a Participant’s Stock Agreement or as otherwise agreed in writing by the Administrator, if a Participant’s
service with the Company or an Affiliate is terminated for “cause,” all outstanding and unexercised (vested or unvested) Stock Rights will
immediately be forfeited as of the time the Participant is notified that his or her service is terminated for “cause.” Stock Rights that consist of
Shares issued under Stock Grants for which any restrictions on transfer or Company repurchase right shall have lapsed, shall be deemed for all
purposes to have been “exercised.” For purposes of this Plan, “cause” shall include (and is not limited to) dishonesty with respect to the
Company and its Affiliates, insubordination, substantial malfeasance or non-feasance of duty, unauthorized disclosure of confidential
information, breach by the Participant of any provision of any employment, consulting, advisory, nondisclosure, non-competition or similar
agreement between the Participant and the Company, and conduct substantially prejudicial to the business of the Company or any Affiliate. The
determination of the Administrator as to the existence of cause will be conclusive on the Participant and the Company. “Cause” is not limited to
events that have occurred prior to a Participant’s termination of service, nor is it necessary that the Administrator’s finding of “cause” occur
prior to termination of service. If the Administrator determines, subsequent to a Participant’s termination of service but prior to the exercise of a
Stock Right, that either prior or subsequent to the Participant’s termination of service the Participant engaged in conduct which would
constitute “cause,” then the right to exercise any Stock Right shall be forfeited as set forth in this Section 12. Any definition in an agreement
between a Participant and the Company or an Affiliate which contains a conflicting definition of “cause” for termination of service and which
is in effect at the time of such termination of service shall supersede the definition in this Plan with respect to that Participant.

13. EFFECT ON STOCK RIGHTS OF DEATH WHILE AN EMPLOYEE, DIRECTOR, CONSULTANT OR ADVISOR

Except as otherwise provided in a Participant’s Stock Agreement, in the event of death of a Participant while the Participant is an
Employee, Non-Employee Director, consultant or advisor of the Company or of an Affiliate, any Stock Rights granted to such Participant may
be exercised by the Participant’s Survivors to the extent exercisable but not exercised on the date of death. Any such Stock Right must be
exercised within one (1) year after the date of death of the Participant but in no event after the date of expiration of the term of the Stock Right,
notwithstanding that the decedent might have been able to exercise the Stock Right as to some or all of the Shares on a later date if he or she
had not died and had continued to be an Employee, Non-Employee Director, consultant or advisor.

14. RIGHTS AS A STOCKHOLDER

No Participant to whom a Stock Right (other than a Stock Grant) has been granted shall have rights as a stockholder with respect to any
Shares covered by such Stock Right, except after due exercise thereof and/or tender of the full purchase price for the Shares being purchased
pursuant to such exercise. The provisions of this Section 14 shall not be applicable to Shares issued pursuant to Stock Grants, provided that the
Participant shall have tendered the purchase price therefore, notwithstanding the existence of stock transfer restrictions on or a Company
repurchase right with respect to such Shares.



15. EMPLOYMENT OR OTHER RELATIONSHIP

Nothing in this Plan or any Stock Agreement shall be deemed to prevent the Company or an Affiliate from terminating the employment,
consultancy or director status of a Participant, or to prevent a Participant from terminating his or her own employment, consultancy or director
status or to give any Participant a right to be retained in employment or other service by the Company or any Affiliate for any period of time.

16. DISSOLUTION OR LIQUIDATION OF THE COMPANY

Upon the dissolution or liquidation of the Company (other than in connection with a transaction subject to the provisions of Section 17.2),
all Stock Rights granted under this Plan which as of such date shall not have been exercised will terminate and become null and void; provided,
however, that if the rights of a Participant or a Participant’s Survivors have not otherwise terminated and expired, the Participant or
Participant’s Survivors will have the right immediately prior to such dissolution or liquidation to exercise any Stock Right to the extent that
such Stock Right is exercisable as of the date immediately prior to such dissolution or liquidation. Upon the dissolution or liquidation of the
Company, any outstanding Stock-Based Awards shall immediately terminate unless otherwise determined by the Administrator or specifically
provided in the applicable Stock Agreement.

17. ADJUSTMENTS

Upon the occurrence of any of the following events, a Participant’s rights with respect to any Stock Right granted to him or her hereunder
that have not previously been exercised in full shall be adjusted as hereinafter provided, unless otherwise specifically provided in the Stock
Agreement or in any employment agreement between a Participant and the Company or an Affiliate:

17.1 Stock Dividends and Stock Splits. If the shares of Common Stock shall be subdivided or combined into a greater or smaller
number of shares or if the Company shall issue any shares of Common Stock as a stock dividend on its outstanding Common Stock, the
number of shares of Common Stock subject to or deliverable upon the exercise of a Stock Right shall be appropriately increased or
decreased, and appropriate adjustments shall be made in the purchase price per Share to reflect such event. The number of Shares subject to
Options to be granted to Non-Employee Directors pursuant to Section 6.3 and the number of Shares subject to the limitation in Section 6.4
shall also be proportionately adjusted upon the occurrence of such events.

17.2 Consolidations or Mergers. In the event of a consolidation or merger in which the Company is not the surviving corporation
or which results in the acquisition of substantially all the Company’s outstanding stock by a single person or entity or by a group of persons
and/or entities acting in concert, or in the event of the sale or transfer of substantially all the Company’s assets (any of the foregoing, an
“Acquisition”), all then outstanding Stock Rights (excluding any Shares subject to Stock Grants as to which all Company repurchase rights
shall have lapsed) shall terminate unless assumed pursuant to clause (i) below; provided that either (i) the Administrator shall provide for
the surviving or acquiring entity or an affiliate thereof to assume the outstanding Stock Rights or grant replacement stock rights in lieu
thereof, any such replacement to be upon an equitable basis as determined by the Administrator, or (ii) if there is no such assumption or
substitution, all outstanding Stock Rights shall become immediately and fully exercisable and all Company repurchase rights with respect
to Stock Rights shall lapse, in each case immediately prior to the Acquisition, notwithstanding any restrictions or vesting conditions set
forth therein.

17.3 Recapitalization or Reorganization. In the event of a recapitalization or reorganization of the Company (other than a
transaction described in Section 17.2 above) pursuant to which securities of the Company or of another corporation are issued with respect
to the outstanding shares of Common



Stock, a Participant upon exercising a Stock Right shall be entitled to receive for the purchase price paid upon such exercise the securities
he or she would have received if he or she had exercised such Stock Right prior to such recapitalization or reorganization.

17.4 Adjustments to Stock Grants and Stock-Based Awards. Upon the happening of any of the events described in Sections 17.1,
17.2 or 17.3, any outstanding Stock-Based Award and the Shares subject to any Stock Grant, vested or unvested, shall be appropriately
adjusted to reflect the events described in such Sections. The Administrator shall determine the specific adjustments to be made under this
Section 17.4.

17.5 Modification of ISOs. Notwithstanding the foregoing, any adjustments made pursuant to Section 17.1, 17.2 or 17.3 with
respect to ISOs shall be made only after the Administrator determines whether such adjustments would constitute a “modification” of such
ISOs (as that term is defined in Section 424(h) of the Code) or would cause any adverse tax consequences for the holders of such ISOs. If
the Administrator determines that such adjustments made with respect to ISOs would constitute a modification of such ISOs, it may refrain
from making such adjustments, unless the holder of an ISO specifically requests in writing that such adjustment be made and such writing
indicates that the holder has full knowledge of the consequences of such “modification” on his or her income tax treatment with respect to
the ISO.

18. ISSUANCES OF SECURITIES

Except as expressly provided herein, no issuance (including for this purpose the delivery of shares held in treasury) by the Company of
shares of stock of any class, or securities convertible into shares of stock of any class, shall affect, and no adjustment by reason thereof shall be
made with respect to, the number or price of Shares subject to Stock Rights. Except as expressly provided herein, no adjustments shall be made
for dividends paid in cash or in property (including without limitation, securities) of the Company.

19. FRACTIONAL SHARES

No fractional share shall be issued under the Plan and the person exercising any Stock Right shall receive from the Company cash in lieu of
any such fractional share equal to the Fair Market Value thereof.

20. CONVERSION OF ISOs INTO NON-QUALIFIED OPTIONS: TERMINATION OF ISOs

Any Options granted under this Plan that do not meet the requirements of the Code for ISOs shall automatically be deemed to be Non-
Qualified Options without further action on the part of the Administrator. The Administrator, at the written request of any Participant, may in its
discretion take such actions as may be necessary to convert such Participant’s ISOs (or any portion thereof) that have not been exercised on the
date of conversion into Non-Qualified Options at any time prior to the expiration of such ISOs, regardless of whether the Participant is an
employee of the Company or an Affiliate at the time of such conversion. At the time of such conversion, the Administrator (with the consent of
the Participant) may impose such conditions on the exercise of the resulting Non-Qualified Options as the Administrator in its discretion may
determine, provided that such conditions shall not be inconsistent with this Plan. Nothing in the Plan shall be deemed to give any Participant
the right to have such Participant’s ISOs converted into Non-Qualified Options, and no such conversion shall occur until and unless the
Administrator takes appropriate action. The Administrator, with the consent of the Participant, may also terminate any portion of any ISO that
has not been exercised at the time of such termination.

21. WITHHOLDING

If any federal, state, or local income taxes, employment taxes, Federal Insurance Contributions Act (“FICA”) withholdings or other
amounts are required by applicable law or governmental regulation to be



withheld from the Participant’s salary, wages or other remuneration in connection with the exercise of a Stock Right, the lapsing of a Company
repurchase right or a Disqualifying Disposition (as defined in Section 22), the Company may withhold from the Participant’ compensation, if
any, or may require that the Participant advance in cash to the Company, or to any Affiliate of the Company which employs or employed the
Participant, the amount of such withholdings unless a different withholding arrangement, including the use of shares of the Company’s
Common Stock, is authorized by the Administrator (and permitted by law). For purposes hereof, the Fair Market Value of any shares withheld
for purposes of payroll withholding shall be determined in the manner provided in Section 1 above, as of the most recent practicable date prior
to the date of exercise. If the Fair Market Value of the shares withheld is less than the amount of payroll withholdings required, the Participant
may be required to advance the difference in cash to the Company or the Affiliate employer. The Administrator in its discretion may condition
the exercise of an Option for less than the then Fair Market Value on the Participant’s payment of such additional withholding. In no event shall
shares be withheld from any award in satisfaction of tax withholding requirements in an amount that exceeds the statutory minimum amount of
tax withholding required.

22. NOTICE TO COMPANY OF DISQUALIFYING DISPOSITION

Each Employee who receives an ISO must agree to notify the Company in writing immediately after the Employee makes a “Disqualifying
Disposition” of any Shares acquired pursuant to the exercise of an ISO. A Disqualifying Disposition is any disposition (as defined in
Section 424(c) of the Code) of such Shares before the later of (a) two years from the date the Employee was granted the ISO, or (b) one year
after the date the Employee acquired Shares by exercising the ISO. If the Employee has died before such Shares are sold, the notice provisions
of this Section 22 shall not apply.

23. EFFECTIVE DATE; TERMINATION OF THE PLAN

This Plan shall be effective on March 29, 2006, the date of its adoption by the Board of Directors, subject to approval by the shareholders
of the Company. The Plan will terminate on March 28, 2016. The Plan also may be terminated at an earlier date by vote of the Board of
Directors. Termination of this Plan will not affect any Stock Rights granted or Stock Agreements executed prior to the effective date of such
termination.

24. AMENDMENT OF THE PLAN; AMENDMENT OF STOCK RIGHTS

The Plan may be amended by the stockholders of the Company by affirmative vote of a majority of the votes cast at a meeting of the
stockholders at which a quorum is present. The Plan also may be amended by the Board of Directors or the Administrator, including, without
limitation, to the extent necessary to qualify any or all outstanding Stock Rights granted under the Plan or Stock Rights to be granted under the
Plan for favorable federal income tax treatment (including deferral of taxation upon exercise) as may be afforded incentive stock options under
Section 422 of the Code, and to the extent necessary to qualify the shares issuable upon exercise of any outstanding Stock Rights granted, or
Stock Rights to be granted, under the Plan for listing on any national securities exchange or quotation in any national automated quotation
system of securities dealers. Any amendment approved by the Administrator that the Administrator determines is of a scope that requires
stockholder approval shall be subject to stockholder approval. No modification or amendment of the Plan shall adversely affect a Participant’s
rights under a Stock Right previously granted to the Participant, without such Participant’s consent.

In its discretion, the Administrator may amend any term or condition of any outstanding Stock Right, provided: (i) such term or condition
is not prohibited by the Plan; (ii) if the amendment is adverse to the Participant, such amendment shall be made only with the consent of the
Participant or the Participant’s Survivors, as the case may be; and (iii) any such amendment of any ISO shall be made only after the
Administrator determines whether such amendment would constitute a “modification” of any Stock Right



which is an ISO (as that term is defined in Section 424(h) of the Code) or would cause any adverse tax consequences for the holder of such ISO
(in which case, the Participant’s or Participant’s Survivors’ consent to such amendment shall be required). Notwithstanding the foregoing, the
Administrator shall not have the authority to reduce the exercise price of any Option after the date of grant, except for adjustments permitted
under Section 17 of this Plan.

25. GOVERNING LAW

This Plan shall be construed and enforced in accordance with the law of The Commonwealth of Massachusetts.



AMENDMENT NO. 1
TO THE

AMENDED AND RESTATED
VERTEX PHARMACEUTICALS INCORPORATED

2006 STOCK AND OPTION PLAN
 

Effective February 5, 2009, the Amended and Restated Vertex Pharmaceuticals Incorporated 2006 Stock and Option Plan (the “Plan”) is hereby
amended as follows:

 
Section 6.4 of the Plan is deleted in its entirety and the following is substituted therefor:
 
6.4  Limitation on Number of Shares Granted.  Notwithstanding anything in this Plan to the contrary, no Participant shall be granted an
aggregate of Options and/or Stock-Based Awards under this Plan in any calendar year for more than an aggregate of 700,000 Shares (subject to
adjustment pursuant to Section 17 to the extent consistent with Section 162(m) of the Code).



AMENDMENT NO. 2
TO THE

AMENDED AND RESTATED
VERTEX PHARMACEUTICALS INCORPORATED

2006 STOCK AND OPTION PLAN
 

Effective May 14, 2009, the Amended and Restated Vertex Pharmaceuticals Incorporated 2006 Stock and Option Plan (the “Plan”) is hereby
amended as follows:

 
The first paragraph of Section 3 of the Plan is deleted in its entirety and the following is substituted therefor:
 
The number of Shares subject to this Plan as to which Stock Rights may be granted from time to time shall be 21,602,380 or the equivalent of
such number of Shares after the Administrator, in its sole discretion, has interpreted the effect of any stock split, stock dividend, combination,
recapitalization or similar transaction in accordance with Section 17 of this Plan.



AMENDMENT NO. 3
TO THE

AMENDED AND RESTATED
VERTEX PHARMACEUTICALS INCORPORATED

2006 STOCK AND OPTION PLAN
 

Effective May 13, 2010, the Amended and Restated Vertex Pharmaceuticals Incorporated 2006 Stock and Option Plan (the “Plan”) is hereby
amended as follows:

 
The first paragraph of Section 3 of the Plan is deleted in its entirety and the following is substituted therefor:
 
The number of Shares subject to this Plan as to which Stock Rights may be granted from time to time shall be 33,602,380 or the equivalent of
such number of Shares after the Administrator, in its sole discretion, has interpreted the effect of any stock split, stock dividend, combination,
recapitalization or similar transaction in accordance with Section 17 of this Plan.

 



AMENDMENT NO. 4
TO THE

AMENDED AND RESTATED
VERTEX PHARMACEUTICALS INCORPORATED

2006 STOCK AND OPTION PLAN
 

Effective May 16, 2012, the Amended and Restated Vertex Pharmaceuticals Incorporated 2006 Stock and Option Plan (the “Plan”) is hereby
amended as follows:

 
The first paragraph of Section 3 of the Plan is deleted in its entirety and the following is substituted therefor:
 
The number of Shares subject to this Plan as to which Stock Rights may be granted from time to time shall be 36,602,380 or the equivalent of
such number of Shares after the Administrator, in its sole discretion, has interpreted the effect of any stock split, stock dividend, combination,
recapitalization or similar transaction in accordance with Section 17 of this Plan.



AMENDMENT NO. 5
TO THE

AMENDED AND RESTATED
VERTEX PHARMACEUTICALS INCORPORATED

2006 STOCK AND OPTION PLAN
 

Effective October 16, 2018, the Amended and Restated Vertex Pharmaceuticals Incorporated 2006 Stock and Option Plan (the “Plan”) is
hereby amended as follows:

 
1. Section 1 of the Plan is hereby amended to add the following new definitions:
 
Disability means a disability entitling the Participant to benefits under the Company’s long-term disability program, as in effect from time to
time. With regard to any payment considered to be nonqualified deferred compensation under Section 409A of the Code, to the extent
applicable, that is payable upon a Termination of Service due to Disability, to avoid the imposition of an additional tax, interest or penalty under
Section 409A of the Code, no amount will be payable unless such Disability constitutes a disability or becoming disabled within the meaning of
Section 1.409A-3(i)(4) of the Treasury Regulations.

Termination of Service means that a Participant ceases to be an Employee, Non-Employee Director, consultant or advisor with the Company
and its Affiliates (for any reason other than death). A change in a Participant’s form of service (e.g., from Employee to Non-Employee Director,
consultant or advisor) shall not be a Termination of Service hereunder. Notwithstanding the foregoing, in construing the provisions applicable
to any Stock Right relating to the payment of “nonqualified deferred compensation” (subject to Section 409A of the Code) upon a termination
or cessation of employment or service, references to termination or cessation of employment or service, separation from service, retirement or
similar or correlative terms will be construed to require a “separation from service” (as that term is defined in Section 1.409A-1(h) of the
Treasury Regulations, after giving effect to the presumptions contained therein) from the Company and from all other corporations and trades
or businesses, if any, that would be treated as a single “service recipient” with the Company under Section 1.409A-1(h)(3) of the Treasury
Regulations.

2. Section 9 of the Plan is hereby amended to add the following paragraph to the end of Section 9:

If on the date the term of a Non-Qualified Option expires or on the last date such Non-Qualified Option is exercisable in accordance with
Section 11 or Section 13, the Fair Market Value of a share of Common Stock exceeds the exercise price per share of the Non-Qualified Option,
then the Non-Qualified Option shall automatically be exercised with respect to all of the then vested Shares underlying such Non-Qualified
Option and, upon such automatic exercise, such Non-Qualified Option shall immediately terminate. Payment of the exercise price for the
Shares as to which such Non-Qualified Option is being exercised and all tax withholding requirements shall be satisfied by a “net exercise,” as
a result of which the Participant shall receive (i) the number of shares underlying the portion of the Non-Qualified Option so being exercised,
less (ii) such whole number of shares (rounded up to the nearest share) that is equal to (A) the aggregate exercise price for the portion of the
Non-Qualified Option that is so being exercised plus the amount of all applicable tax withholdings associated with such exercise divided by (B)
the Fair Market Value of a share of Common Stock on the date of exercise. Notwithstanding the foregoing, this paragraph shall not apply to any
Non-Qualified Options that were granted to “covered employees” (within the meaning of Section 162(m) of the Code) or to the Company’s
Chief Financial Officer, in each case, that were outstanding on November 2, 2017.



3. Section 13 of the Plan is hereby amended to add the following paragraph to the end of Section 13:

Except as otherwise provided in a Participant’s Stock Agreement, in the event that a Participant’s employment or service with the Company or
an Affiliate is terminated by the Company due to his or her Disability, (i) vesting of all unvested Shares subject to outstanding Stock Rights
(other than ISOs) shall be accelerated and (ii) all Non-Qualified Options held by the Participant, if any, immediately prior to such death or
termination due to Disability, to the extent then exercisable, will remain exercisable for a period of one (1) year after the date of death or
Termination of Service by the Company due to Disability of the Participant but in no event after the date of expiration of the term of the Stock
Right. Notwithstanding the foregoing, this paragraph shall not apply to any Stock Rights that were granted to “covered employees” (within the
meaning of Section 162(m) of the Code) or to the Company’s Chief Financial Officer, in each case, that were outstanding on November 2,
2017.

4. A new Section 26 is hereby added to the Plan to read as follows:

26. COMPLIANCE WITH SECTION 409A OF THE CODE

Without limiting the generality of Section 4 hereof, each Stock Right will contain such terms as the Administrator determines and will be
construed and administered, such that the Stock Right either qualifies for an exemption from the requirements of Section 409A of the Code or
satisfies such requirements.

Notwithstanding Section 24 hereof or any other provision of this Plan or any Stock Agreement to the contrary, the Administrator may
unilaterally amend, modify or terminate the Plan or any outstanding Stock Right, including but not limited to changing the form of the Stock
Right, if the Administrator determines that such amendment, modification or termination is necessary or advisable to avoid the imposition of an
additional tax, interest or penalty under Section 409A of the Code. To the extent that a provision of this Plan is amended to provide for the
accelerated payment or settlement of a Stock Right, no such amendment will be given effect if it would result in the imposition of an additional
tax, interest or penalty under Section 409A of the Code.

If a Participant is deemed on the date of the Participant’s Termination of Service to be a “specified employee” within the meaning of that term
under Section 409A(a)(2)(B) of the Code, then, with regard to any payment that is considered nonqualified deferred compensation under
Section 409A of the Code, to the extent applicable, payable on account of a “separation from service”, such payment will be made or provided
on the date that is the earlier of (i) the expiration of the six-month period measured from the date of such “separation from service” and (ii) the
date of the Participant’s death (the “Delay Period”). Upon the expiration of the Delay Period, all payments delayed pursuant to this Section 26
(whether they would have otherwise been payable in a single lump sum or in installments in the absence of such delay) will be paid on the first
business day following the expiration of the Delay Period in a lump sum and any remaining payments due under the Stock Right will be paid in
accordance with the normal payment dates specified for them in the applicable Stock Agreement.

With regard to any payment considered to be nonqualified deferred compensation under Section 409A of the Code, to the extent applicable, that
is payable upon a change in control of the Company or other similar event, to avoid the imposition of an additional tax, interest or penalty
under Section 409A of the



Code, no amount will be payable unless such change in control constitutes a “change in control event” within the meaning of Section 1.409A-
3(i)(5) of the Treasury Regulations.



VERTEX PHARMACEUTICALS INCORPORATED
AMENDED AND RESTATED 2013 STOCK AND OPTION PLAN

1. DEFINITIONS

Unless otherwise specified or unless the context otherwise requires, the following terms, as used in this Vertex Pharmaceuticals Incorporated Amended
and Restated 2013 Stock and Option Plan, have the following meanings:

Accounting Rules means Financial Accounting Standards Board Accounting Standards Codification Topic 718, or any successor provision.

Administrator means the Board of Directors and/or a committee of the Board of Directors to which the Board of Directors has delegated power to act on its
behalf in administering this Plan in whole or in part.

Affiliate means a corporation that, for purposes of Section 424 of the Code, is a parent or subsidiary of the Company, direct or indirect.

Board of Directors means the Board of Directors of the Company.

Code means the United States Internal Revenue Code of 1986, as amended.

Common Stock means shares of the Company’s common stock, $.01 par value.

Company means Vertex Pharmaceuticals Incorporated, a Massachusetts corporation.

Disability means a disability entitling the Participant to benefits under the Company’s long-term disability program, as in effect from time to time. With
regard to any payment considered to be nonqualified deferred compensation under Section 409A of the Code, to the extent applicable, that is payable upon a
Termination of Service due to Disability, to avoid the imposition of an additional tax, interest or penalty under Section 409A of the Code, no amount will be
payable unless such Disability constitutes a disability or becoming disabled within the meaning of Section 1.409A-3(i)(4) of the Treasury Regulations.

Employee means an employee of the Company or of an Affiliate (including, without limitation, an employee who is also serving as an officer or director of
the Company or of an Affiliate), who is designated by the Administrator to be eligible to be granted one or more Stock Rights under the Plan.

Exchange Act means the Securities Exchange Act of 1934, as amended.

Fair Market Value of a share of Common Stock on a particular date shall be the mean between the highest and lowest quoted selling prices on such date (the
“valuation date”) on the securities market where the Common Stock is traded, or if there were no sales on the valuation date, on the next preceding date
within a reasonable period (as determined in the sole discretion of the Administrator) on which there were sales. If there were no sales in such a market within
a reasonable period, the Fair Market Value shall be as determined in good faith by the Administrator in its sole discretion. The Fair Market Value as
determined in this paragraph shall be rounded down to the next lower whole cent if the foregoing calculation results in fractional cents.

Full Value Award means any Stock Grant or Stock-Based Award other than Options and Stock Appreciation Rights.

ISO means an option entitling the holder to acquire Shares upon payment of the exercise price that is intended to qualify as an incentive stock option under
Section 422 of the Code.

Non-Employee Director means a member of the Board of Directors who is not an employee of the Company or any Affiliate.
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Non-Qualified Option means an option entitling the holder to acquire Shares upon payment of the exercise price that is not an ISO.

Option means an ISO or Non-Qualified Option.

Participant means an Employee, Non-Employee Director, consultant or advisor of the Company or an Affiliate to whom one or more Stock Rights are
granted under the Plan. As used herein, “Participant” shall include “Participant’s Survivors” and a Participant’s permitted transferees where the context
requires.

Participant’s Survivors means a deceased Participant’s legal representatives and/or any person or persons who acquires the Participant’s rights to a Stock
Right by will or by the laws of descent and distribution.

Plan means this Vertex Pharmaceuticals Incorporated Amended and Restated 2013 Stock and Option Plan, as amended from time to time.

Restricted Stock Units means an unfunded and unsecured promise, denominated in shares of Common Stock, to deliver Common Stock or cash measured by
the value of Common Stock in the future, subject to the satisfaction of specified performance or other vesting conditions.

Shares means shares of the Common Stock as to which Stock Rights have been or may be granted under the Plan or any shares of capital stock into which the
Shares are changed or for which they are exchanged within the provisions of the Plan.

Stock Agreement means an agreement between the Company and a Participant delivered pursuant to the Plan with respect to a Stock Right, in such form as
the Administrator shall approve.

Stock Appreciation Right means a right entitling the holder upon exercise to receive an amount (payable in cash or in shares of Common Stock of
equivalent value) equal to the excess of the Fair Market Value of the shares of Common Stock subject to the right over the base value (i.e., the exercise price)
from which appreciation under the Stock Appreciation Right is to be measured.

Stock-Based Award means Restricted Stock Units, Stock Appreciation Rights or any other grant by the Company under the Plan of an equity award, equity-
based award or other award that is convertible into Common Stock that is not an Option or Stock Grant.

Stock Grant means a grant by the Company of Shares under the Plan that may or may not be subject to restrictions requiring that the Shares underlying the
Stock Grant be redelivered or offered for sale to the Company if specified service or performance-based conditions are not satisfied.

Stock Right means an Option (including an ISO or a Non-Qualified Stock Option), Stock Grant, or Stock-Based Award.

Substitute Stock Rights means Stock Rights issued under the Plan in substitution for equity awards of an acquired company that are converted, replaced or
adjusted in connection with the acquisition.

Termination of Service means that a Participant ceases to be an Employee, Non-Employee Director, consultant or advisor with the Company and its
Affiliates (for any reason other than death). A change in a Participant’s form of service (e.g., from Employee to Non-Employee Director, consultant or
advisor) shall not be a Termination of Service hereunder. Notwithstanding the foregoing, in construing the provisions applicable to any Stock Right relating to
the payment of “nonqualified deferred compensation” (subject to Section 409A of the Code) upon a termination or cessation of employment or service,
references to termination or cessation of employment or service, separation from service, retirement or similar or correlative terms will be construed to
require a “separation from service” (as that term is defined in Section 1.409A-1(h) of the Treasury Regulations, after giving effect to the presumptions
contained therein) from the Company and from all other corporations and trades or businesses, if any, that would be treated as a single “service recipient”
with the Company under Section 1.409A-1(h)(3) of the Treasury Regulations.



2. PURPOSES OF THE PLAN

The Plan is intended to encourage ownership of Shares by Employees, Non-Employee Directors and certain consultants and advisors to the Company in
order to attract such persons, to induce them to work for the benefit of the Company or of an Affiliate and to provide additional incentive for them to promote
the success of the Company or of an Affiliate. The Plan provides for the granting of Stock Rights to Employees, Non-Employee Directors, consultants and
advisors of the Company.

3. SHARES SUBJECT TO THE PLAN

The number of Shares subject to this Plan as to which Stock Rights may be granted from time to time shall be equal to the sum of:

a. 35,875,861 shares of Common Stock; and

b. the number of shares subject to awards granted under the Company’s Amended and Restated 2006 Stock and Option Plan (the “2006 Plan”) which
expire, terminate or are otherwise surrendered, cancelled, forfeited or repurchased by the Company at their original issuance price pursuant to a
contractual repurchase right (subject, however, in the case of ISOs, to any limitations under the Code),

or the equivalent of such number of Shares after the Administrator, in its sole discretion, has interpreted the effect of any stock split, stock dividend,
combination, recapitalization or similar transaction in accordance with Section 17 of this Plan. Subject to Section 17 of this Plan, and the provisions of the
second paragraph of this Section 3, the number of Shares remaining subject to this Plan shall be reduced by (i) one Share for each Share subject to a Stock
Right granted under this Plan that is not a Full Value Award and (ii) 1.66 Shares for each Share (each, a “Full-Value Award Share”) subject to a Stock Right
granted under this Plan that is a Full Value Award.

If an Option granted hereunder ceases to be outstanding, in whole or in part (other than by exercise), or if the Company shall reacquire (at no more than
its original issuance price) any Shares issued pursuant to a Stock Grant, or if any Stock Right expires or is forfeited, cancelled or otherwise terminated or
results in any Shares not being issued, the unissued Shares that were subject to such Stock Right shall again be available for issuance from time to time
pursuant to this Plan; provided, however, that, the following Shares may not again be made available for issuance under the Plan: (i) Shares that are not issued
or delivered because they are applied to the payment of the exercise or purchase price of any Stock Right or to satisfy the tax withholding requirements with
respect to any Stock Right, (ii) the full number of Shares underlying any Stock Appreciation Right any portion of which is settled in Shares (and not only the
number of Shares delivered in settlement of the Stock Right) and (iii) any Shares that have been repurchased by the Company using proceeds directly
attributable to the exercise of Options. To the extent that Shares are returned to the Plan pursuant to this Section 3, (i) 1.66 Shares, for each Full Value Award
Share granted under this Plan, and (ii) one Share, for all other Shares (including Shares returned from the 2006 Plan in accordance with clause (b) above),
shall again be available for issuance from time to time pursuant to this Plan.

The maximum number of Shares that may be issued in satisfaction of ISOs is 27,875,861 Shares.



The Administrator may grant Substitute Stock Rights under the Plan. To the extent consistent with the requirements of Section 422 of the Code and the
regulations thereunder (if applicable) and other applicable legal requirements (including applicable stock exchange requirements), Common Stock issued
under Substitute Stock Rights will be in addition to and will not reduce the number of Shares available for Stock Rights under the Plan set forth in this
Section 3, but, notwithstanding anything in this Section 3 to the contrary, if any Substitute Stock Right is settled in cash or expires, becomes unexercisable,
terminates or is forfeited to or repurchased by the Company without the issuance of Common Stock, the Shares previously subject to such Stock Right will
not be available for future grants under the Plan. The Administrator will determine the extent to which the terms and conditions of the Plan apply to Substitute
Stock Rights, if at all, provided, however, that Substitute Stock Rights will not be subject to the last sentence of Section 6.1 or the per-Participant annual
limits on grants of Stock Rights described in Section 13 below.

4. ADMINISTRATION OF THE PLAN

The Administrator shall administer the Plan. Subject to the provisions of the Plan, the Administrator is authorized to:

a. Interpret the provisions of the Plan and of any Stock Right or Stock Agreement and to make all rules and determinations that it deems necessary or
desirable for the administration of the Plan;

b. Determine which Employees, Non-Employee Directors, consultants and advisors of the Company and its Affiliates shall be granted Stock Rights;

c. Determine the number of Shares and exercise price for which a Stock Right shall be granted;

d. Specify the terms and conditions upon which a Stock Right or Stock Rights may be granted;

e. In its discretion, accelerate:

(i) the date of exercise of any installment of any Option; or

(ii) the date or dates of vesting of Shares, or lapsing of Company repurchase rights with respect to any Shares, under any Stock Rights; and

f. In its discretion, extend the period during which an Option may be exercised (but not beyond the earlier of the expiration date of the Option and the
10th anniversary of the date the Option was granted);

provided, however, that all such interpretations, rules, determinations, terms and conditions shall be made and prescribed in the context of preserving the tax
status under Section 422 of the Code of those Options which are designated as ISOs (unless the holder of any such Option otherwise agrees). Subject to the
foregoing, the interpretation and construction by the Administrator of any provisions of the Plan or of any Stock Right granted under it shall be final.

The Administrator may employ attorneys, consultants, accountants or other persons, and the Administrator, the Company and its officers and directors
shall be entitled to rely upon the advice, opinions or valuations of such persons. All actions taken and all interpretations and determinations made by the
Administrator in good faith shall be final and binding upon the Company, all Participants, and all other interested persons. Neither the Administrator, nor the
Company, nor any person acting on behalf of the Administrator or the Company shall be personally liable for any action, determination, or interpretation
made in good faith with respect to this Plan or grants hereunder or for any acceleration of income or additional tax (including interest and penalties) asserted
by reason of the failure of a Stock Right to satisfy the requirements of Section 422 of the Code, Section 409A of the Code or by reason of Section 4999 of the
Code, or otherwise with respect to a Stock Right. Each member of the Administrator shall be indemnified and held harmless by the Company against any cost
or expense (including counsel fees) reasonably incurred by him or her or any liability (including any sum paid in settlement of a claim with the approval of
the Company) arising out of any act or omission to act in connection with this Plan unless arising out of such member’s own fraud or bad faith. Such
indemnification shall be in addition to any rights of indemnification the



members of the Administrator may have as directors or otherwise under the by-laws of the Company, or any agreement, vote of shareholders or disinterested
directors, or otherwise.

5. ELIGIBILITY FOR PARTICIPATION

The Administrator shall, in its sole discretion, select the individuals to be the Participants in the Plan; provided, however, that each Participant must be an
Employee, Non-Employee Director, consultant or advisor of the Company or of an Affiliate at the time a Stock Right is granted. Notwithstanding the
foregoing, the Administrator may authorize the grant of a Stock Right to a person not then an Employee, Non-Employee Director, consultant or advisor of the
Company or of an Affiliate; provided, however, that the actual grant of such Stock Right shall not be effective until such person becomes eligible to be a
Participant. ISOs may be granted only to Employees. The granting of any Stock Right to any individual shall neither entitle that individual to, nor disqualify
him or her from, participation in other grants of Stock Rights.

6. TERMS AND CONDITIONS OF OPTIONS

6.1 General. Each Option shall be set forth in writing in a Stock Agreement, duly executed by the Company and, to the extent required by law or
requested by the Company, by the Participant. The Administrator may provide that Options be granted subject to such terms and conditions, consistent with
the terms and conditions specifically required under this Plan, as the Administrator may deem appropriate including, without limitation, subsequent approval
by the shareholders of the Company of this Plan or any amendments thereto. Each Stock Agreement shall state the exercise price (per share) of the Shares
covered by each Option, the number of Shares to which it pertains, the date or dates on which it first is exercisable and the date after which it may no longer
be exercised (subject to Sections 11 and 12 of this Plan). Options may vest or become exercisable in installments over a period of time, or upon the
achievement of certain conditions or the attainment of stated goals or events. The exercise price per share of Shares covered by an Option (including both
ISOs and Non-Qualified Options) shall not be less than one hundred percent (100%) of the Fair Market Value per share of the Common Stock on the date of
grant.

6.2 ISOs. Each Option intended to be an ISO shall be issued only to an Employee. In addition to the provisions set forth in Section 6.1, ISOs shall be
subject to the following terms and conditions, with such additional restrictions or changes as the Administrator determines are appropriate but not in conflict
with Section 422 of the Code and relevant regulations and rulings of the Internal Revenue Service:

6.2.1 ISO Exercise Price. In addition to the limitation set forth in Section 6.1, the exercise price per share of the Shares covered by each ISO granted
to a Participant who owns, directly or by reason of the applicable attribution rules in Section 424(d) of the Code, more than ten percent (10%) of the total
combined voting power of all classes of stock of the Company or an Affiliate shall not be less than one hundred ten percent (110%) of the Fair Market
Value on the date of grant.

6.2.2 Term of ISO. Each ISO shall expire not more than ten (10) years from the date of grant; provided, however, that an ISO granted to a Participant
who owns, directly or by reason of the applicable attribution rules in Section 424(d) of the Code, more than ten percent (10%) of the total combined
voting power of all classes of stock of the Company or an Affiliate shall expire not more than five (5) years from the date of grant.

6.2.3 Annual Limit on Incentive Stock Options. To the extent required for “incentive stock option” treatment under Section 422 of the Code, the
aggregate Fair Market Value (determined as of the time of grant) of the Shares with respect to which ISOs granted under this Plan and any other plan of
the Company or its Affiliate become exercisable for the first time by a Participant during any calendar year shall not exceed the aggregate threshold for
ISOs established by the Code ($100,000 as of January 1, 2018). To the extent that any Option exceeds this limit, it shall constitute a Non-Qualified
Option.



6.3 Non-Employee Directors’ Options. Each Non-Employee Director, upon first being elected or appointed to the Board of Directors, shall, in addition to
any other Stock Rights as may be determined by the Board of Directors, be granted a Non-Qualified Option to purchase that number of Shares as shall be
established for such Option grants from time to time by the Board of Directors. In addition, unless otherwise determined by the Board of Directors, on June 1
of each year, each Non-Employee Director shall, in addition to any other Stock Rights as may be determined by the Board of Directors, be granted a Non-
Qualified Option to purchase that number of Shares as shall be established for such Option grants from time to time by the Board of Directors. If a Non-
Employee Director ceases to be any of an Employee, Non-Employee Director, consultant or advisor of the Company, Options granted under this Section 6.3
shall remain exercisable to the extent such Options are exercisable on the date of such Termination of Service, for their full term, and the provisions of
Sections 11 and 12 below shall not apply to any such Options.

6.4 Term of Options. No Option will be granted with a term in excess of ten (10) years.

7. TERMS AND CONDITIONS OF STOCK GRANTS

Each Stock Grant shall be set forth in a Stock Agreement, duly executed by the Company and, to the extent required by law or requested by the
Company, by the Participant. The Stock Agreement shall be in the form approved by the Administrator, with such changes and modifications to such form as
the Administrator, in its discretion, shall approve with respect to any particular Participant or Participants. The Stock Agreement shall contain terms and
conditions that the Administrator determines to be appropriate. Each Stock Agreement shall state the number of Shares to which the Stock Grant pertains and
the terms of any right of the Company to reacquire the Shares subject to the Stock Grant, including the time and events upon which such rights shall accrue
and the purchase price therefor, and any restrictions on the transferability of such Shares.

8. TERMS AND CONDITIONS OF STOCK-BASED AWARDS

The Administrator shall have the right to grant Stock-Based Awards having such terms and conditions as the Administrator may determine, including,
without limitation, the grant of Shares based upon certain conditions, the grant of securities convertible into Shares and the grant of Stock Appreciation Rights
or Restricted Stock Units. The principal terms of each Stock-Based Award shall be set forth in a Stock Agreement, duly executed by the Company and, to the
extent required by law or requested by the Company, by the Participant. The Stock Agreement shall be in a form approved by the Administrator and shall
contain terms and conditions that the Administrator determines to be appropriate. No Stock Appreciation Right will be granted with a term in excess of ten
(10) years. The base value (i.e., exercise price) of any Stock Appreciation Right shall not be less than one hundred percent (100%) of the Fair Market Value
per share of the Common Stock on the date of grant.

9. EXERCISE OF OPTIONS AND STOCK APPRECIATION RIGHTS AND ISSUANCE OF SHARES

Options and Stock Appreciation Rights (or any part or installment thereof) shall be exercised by delivery to the Company, or its designee, of a notice of
exercise in any form (which may be electronic) approved by the Company, together, in the case of an Option, with provision for payment of the full purchase
price in accordance with this Section for the Shares as to which the Option is being exercised, and upon compliance with any other condition(s) set forth in
the Stock Agreement.

Payment of the exercise price for the Shares as to which such Option is being exercised shall be made (a) in cash or by check acceptable to the
Administrator, or (b) at the discretion of the Administrator, (i) through delivery of shares of Common Stock not subject to any restriction under any plan and
having a Fair Market Value equal as of the date of exercise to the exercise price of the Option, (ii) in accordance with a cashless exercise program established
with a securities brokerage firm, and approved by the Company, (iii) by any other means (excluding, however, delivery of a promissory note of the
Participant) that the Administrator determines to be consistent with the purpose of this Plan and applicable law, or (iv) by any



combination of the foregoing. Notwithstanding the foregoing, the Administrator shall accept only such payment on exercise of an ISO as is permitted by
Section 422 of the Code.

Subject to the last paragraph of Section 13, if on the date the term of a Non-Qualified Option expires or on the last date such Non-Qualified Option is
exercisable in accordance with Section 11 or Section 12, the Fair Market Value of a share of Common Stock exceeds the exercise price per share of the Non-
Qualified Option, then the Non-Qualified Option shall automatically be exercised with respect to all then vested Shares underlying such Non-Qualified
Option and, upon such automatic exercise, such Non-Qualified Option shall immediately terminate. Payment of the exercise price for the Shares as to which
such Non-Qualified Option is being exercised and all tax withholding requirements shall be satisfied by a “net exercise,” as a result of which the Participant
shall receive (i) the number of shares underlying the portion of the Non-Qualified Option so being exercised, less (ii) such whole number of shares (rounded
up to the nearest share) that is equal to (A) the aggregate exercise price for the portion of the Non-Qualified Option that is so being exercised plus the amount
of all applicable tax withholdings associated with such exercise divided by (B) the Fair Market Value of a share of Common Stock on the date of exercise. For
the avoidance of doubt, this paragraph shall not apply to any Non-Qualified Stock Options that were granted to “covered employees” (within the meaning of
Section 162(m) of the Code) or to the Company’s Chief Financial Officer, in each case, that were outstanding on November 2, 2017.

Following the exercise of an Option or Stock Appreciation Right, and, in the case of an Option, the payment of the exercise price, in each case in
accordance with this Section 9, and the satisfaction of any tax withholding as contemplated by Section 21, the Company shall, as soon as is reasonably
practicable, deliver the Shares as to which such Option or Stock Appreciation Right was exercised to the Participant (or to the Participant’s Survivors, as the
case may be). It is expressly understood that the Company may delay the delivery of the Shares in order to comply with any law or regulation that requires the
Company to take any action with respect to the Shares prior to their issuance. The Shares shall, upon delivery, be fully paid, non-assessable Shares.

10. ASSIGNABILITY AND TRANSFERABILITY OF STOCK RIGHTS

By its terms, a Stock Right granted to a Participant shall not be transferable by the Participant other than by will or by the laws of descent and
distribution or pursuant to a domestic relations order as defined by the Code or Title I of the Employee Retirement Income Security Act or the
rules thereunder or as approved by the Administrator in its discretion and set forth in the applicable Stock Agreement; provided, however, that the
Administrator shall not approve any transfer of a Stock Right for consideration. Except as provided in the preceding sentence or as otherwise permitted under
a Stock Agreement, a Stock Right shall be exercisable, during the Participant’s lifetime only by such Participant (or by his or her legal representative), and
shall not be assigned, pledged or hypothecated in any way (whether by operation of law or otherwise) and shall not be subject to execution, attachment or
similar process. Any attempted transfer, assignment, pledge, hypothecation or other disposition of any Stock Right or of any rights granted thereunder
contrary to the provisions of this Plan, or the levy of any attachment or similar process upon a Stock Right, shall be null and void.

11. EFFECT ON STOCK RIGHTS OF TERMINATION OF SERVICE

11.1    Except as otherwise provided in the applicable Stock Agreement or as otherwise provided in Section 12, all Options and Stock Appreciation
Rights held by a Participant, if any, immediately prior to the Participant’s Termination of Service, to the extent then exercisable, will remain exercisable for
ninety (90) days after the date of the Participant’s Termination of Service, unless otherwise provided in the applicable Stock Agreement, but in no event after
the expiration of the term of the Stock Right.

11.2    The provisions of this Section, and not the provisions of Section 12, shall apply to a Participant who subsequently dies after the Termination of
Service. In the event of the death of a Participant within ninety (90) days after the Participant’s



Termination of Service, all Options and Stock Appreciation Rights held by the Participant, if any, immediately prior to such death, to the extent then
exercisable, will remain exercisable for one (1) year after the date of the Participant’s death, but in no event after the expiration of the term of the Stock Right.

11.3    Absence from work with the Company or an Affiliate because of temporary disability or a leave of absence for any purpose, shall not, during the
period of any such absence in accordance with Company policies, be deemed, by virtue of such absence alone, a Termination of Service, except as the
Administrator may otherwise expressly provide or except as otherwise provided by law.

11.4    Except as required by law or as set forth in a Participant’s Stock Agreement and, in the case of any Stock Right that constitutes “non-qualified
deferred compensation” subject to Section 409A of the Code, only to the extent consistent with Section 409A of the Code, Stock Rights granted under the
Plan shall not be affected by any change of a Participant’s status within or among the Company and any Affiliates, so long as the Participant continues to be
an Employee, Non-Employee Director, consultant or advisor of the Company or any Affiliate.

12. EFFECT ON STOCK RIGHTS OF DEATH OR DISABILITY WHILE AN EMPLOYEE, DIRECTOR, CONSULTANT OR ADVISOR

Except as otherwise provided in a Participant’s Stock Agreement, in the event (a) of the death of a Participant while the Participant is an Employee, Non-
Employee Director, consultant or advisor of the Company or of an Affiliate, or (b) that a Participant’s employment or service with the Company or an
Affiliate is terminated by the Company due to his or her Disability, then in the case of each of clauses (a) and (b), (i) vesting of all unvested Shares subject to
outstanding Stock Rights (other than ISOs) shall be accelerated and (ii) all Non-Qualified Options and Stock Appreciation Rights held by the Participant, if
any, immediately prior to such death or termination due to Disability, to the extent then exercisable, will remain exercisable for a period of one (1) year after
the date of death or Termination of Service by the Company due to Disability, as applicable, of the Participant but in no event after the date of expiration of
the term of the Stock Right. Notwithstanding the foregoing, clause (b) above shall not apply to any Stock Rights that were granted to “covered employees”
(within the meaning of Section 162(m) of the Code) or to the Company’s Chief Financial Officer, in each case, that were outstanding on November 2, 2017.

13. ANNUAL LIMITS ON STOCK RIGHTS; PERFORMANCE AWARDS

13.1 Annual Limits. Notwithstanding anything in this Plan to the contrary, no Participant shall be granted Stock Rights under this Plan in any calendar
year for more than an aggregate of 1,000,000 Shares (subject to adjustment pursuant to Section 17 to the extent consistent with Section 162(m) of the Code).
For purposes of the foregoing limitation, each Share subject to a Stock Right shall be counted as one Share of Common Stock (including each Share subject
to a Full-Value Award). To the extent applicable, the foregoing provisions will be construed in a manner consistent with Section 162(m) of the Code,
including, without limitation, where applicable, the rules under Section 162(m) of the Code pertaining to permissible deferrals of exempt awards.

13.2 Performance Awards. Stock Grants and Stock-Based Awards may be made subject to the achievement of performance goals pursuant to this Section
13.2 (“Performance Awards”). Grants of Performance Awards intended to qualify as “performance-based compensation” under Section 162(m) of the Code
(“Performance-Based Compensation”) shall be made only by a “Committee” comprised solely of two or more directors eligible to serve on a committee
making awards intended to qualify as “performance-based compensation” under Section 162(m) of the Code. For any Performance Award that is intended to
qualify as Performance-Based Compensation, the Committee shall specify that the degree of granting, vesting and/or payout of the Performance Award shall
be based on the relative or absolute attainment of one or any combination of the following objective performance measures: (i) revenue targets or revenue
growth targets,



(ii) achievement of specified milestones in the discovery, development or regulatory approval of one or more of the Company’s drug candidates,
(iii) achievement of specified milestones in the commercialization of one or more of the Company’s products, (iv) achievement of specified milestones in the
manufacturing of one or more of the Company’s products, (v) cost reduction or other expense control targets, (vi) personal management objectives, (vii) stock
price targets (including, but not limited to, growth measures), (viii) total shareholder return, (ix) income per share, (x) operating efficiency measures,
(xi) operating margin, (xii) gross margin, (xiii) return measures (including, but not limited to, return on assets, capital, equity or sales), (xiv) net or total
revenue levels, (xv) productivity ratios, (xvi) operating income, (xvii) net operating profit, (xviii) net earnings or net income (before or after taxes), (xix) cash
flow (including, but not limited to, operating cash flow, free cash flow and cash flow return on capital), (xx) earnings or operating income before interest,
taxes, depreciation, amortization and/or stock-based compensation expense, (xxi) mergers, acquisitions or divestitures objectives, (xxii) market share,
(xxiii) customer satisfaction, (xxiv) working capital targets, (xxv) budget objectives and (xxvi) achievement of other balance sheet or statement of operations
objectives.

Each objective performance measure that is a financial measure may be determined pursuant to generally accepted accounting principles (“GAAP”) or
on a non-GAAP basis, as determined by the Committee. Such objective performance measures may reflect absolute entity or business unit performance or a
relative comparison to the performance of a peer group of entities, an index or indices or other external measure of the selected performance criteria and may
be absolute in their terms or measured against or in relationship to other companies comparably, similarly or otherwise situated. The objective performance
measures and any targets with respect thereto need not be based on an increase, a positive or improved result or the avoidance of loss.

The Committee may specify that such performance measures shall be adjusted to exclude or provide for appropriate adjustment for one or more of the
following items: (A) asset impairments or write-downs; (B) litigation and governmental investigation expenses and judgments, verdicts or claim settlements;
(C) the effect of changes in tax law, accounting principles or other laws, regulations or provisions affecting reported results; (D) the effect of exchange rates
for non-U.S. dollar denominated net sales or goals based on operating profit, earnings or income; (E) accruals for reorganization and restructuring programs;
(F) any non-GAAP adjustments as described in the Company’s earnings releases or in the management’s discussion and analysis of financial condition and
results of operations appearing in the Company’s periodic reports; (G) items of income, gain, loss or expense attributable to the operations of any business
acquired by the Company or any parent or subsidiary or of any joint venture established by the Company or any parent or subsidiary; (H) costs and expenses
incurred in connection with mergers and acquisitions; (I) items of income, gain, loss or expense attributable to one or more business operations divested by
the Company or any parent or subsidiary or the gain or loss realized upon the sale of any such divested business or the assets thereof; or (J) the effect of any
change in the outstanding shares of Common Stock effected by reason of a stock split, stock dividend, stock repurchase, reorganization, recapitalization,
merger, consolidation, spin-off, combination or exchange of shares or other similar corporate change or any distributions to the Company’s shareholders other
than regular cash dividends.

Such performance measures: (1) may vary by Participant and may be different for different Stock Rights; (2) may be particular to a Participant or the
department, branch, line of business, subsidiary or other unit in which a Participant works and may cover such performance period as may be specified by the
Committee; and (3) shall be set by the Committee within the time period prescribed by, and shall otherwise comply with the requirements of, Section 162(m)
of the Code.

With respect to any Performance Award that is intended to qualify as Performance-Based Compensation, the Committee may adjust downwards, but not
upwards, the number of shares payable pursuant to such Performance Award, and the Committee may not waive the achievement of the applicable
performance measures except in the case of the death or disability of the Participant or a change in control of the Company or as otherwise determined by the
Committee.



The Committee shall have the power to impose such other restrictions on Performance Awards as it may deem necessary or appropriate to ensure that
such Performance Awards satisfy all requirements for Performance-Based Compensation.

Notwithstanding anything to the contrary in the Plan, except as otherwise determined by the Administrator or as permitted by Internal Revenue Service
guidance, the provisions of this 13.2 that relate to Performance-Based Compensation shall not apply to Stock Rights granted on or after May 17, 2018 (the
“May Amendment Date”), provided, however, that the terms of this Section 13.2 and the terms of the Plan, as in effect on November 2, 2017, which were
those same terms in effect as of immediately prior to the May Amendment Date, shall continue to govern the terms of any Performance Awards and Stock
Options granted prior to the May Amendment Date. It is the intent of the Company that the amendment and restatement of the Plan on the May Amendment
Date not constitute a “material modification” of the Plan or Stock Rights granted under it prior to the May Amendment Date within the meaning of Section
162(m) of the Code (and any Internal Revenue Service guidance issued thereunder) and the Plan shall be interpreted in accordance with the foregoing intent.
In furtherance of the foregoing, the terms of the Plan, as amended and restated as of the May Amendment Date, shall only apply to Stock Rights granted after
the May Amendment Date. Other than with respect to the second sentence of this paragraph, references to “Section 162(m) of the Code” in this Section 13
shall refer to Section 162(m) of the Code as in effect prior to December 22, 2017, including the regulations thereunder and other applicable Internal Revenue
Service guidance, whether promulgated or issued before or after December 22, 2017.

14. RIGHTS AS A SHAREHOLDER

No Participant to whom a Stock Right (other than a Stock Grant) has been granted shall have rights as a shareholder with respect to any Shares covered
by such Stock Right, except as to Shares actually issued under the Plan.

15. EMPLOYMENT OR OTHER RELATIONSHIP

Nothing in this Plan or any Stock Agreement shall be deemed to prevent the Company or an Affiliate from terminating the employment, consultancy or
director status of a Participant, or to prevent a Participant from terminating his or her own employment, consultancy or director status or to give any
Participant a right to be retained in employment or other service by the Company or any Affiliate for any period of time. The loss of existing or potential
profit from a Stock Right will not constitute an element of damages in the event of a termination of employment or service for any reason, even if the
termination is in violation of an obligation of the Company or any Affiliate.

16. DISSOLUTION OR LIQUIDATION OF THE COMPANY

Upon the dissolution or liquidation of the Company (other than in connection with a transaction subject to the provisions of Section 17.2), all Stock
Rights granted under this Plan which as of such date have not been exercised will terminate and become null and void; provided, however, that if the rights of
a Participant or a Participant’s Survivors have not otherwise terminated and expired, the Participant or Participant’s Survivors will have the right immediately
prior to such dissolution or liquidation to exercise any Stock Right to the extent that such Stock Right is exercisable as of the date immediately prior to such
dissolution or liquidation. Upon the dissolution or liquidation of the Company, any outstanding Stock Rights shall immediately terminate unless otherwise
determined by the Administrator or specifically provided in the applicable Stock Agreement.

17. ADJUSTMENTS

Upon the occurrence of any of the following events, a Participant’s rights with respect to any outstanding Stock Right shall be adjusted as hereinafter
provided, unless otherwise specifically provided in the Stock Agreement or in any employment agreement between a Participant and the Company or an
Affiliate:



17.1 Stock Dividends and Stock Splits. If the shares of Common Stock shall be subdivided or combined into a greater or smaller number of shares or
if the Company shall issue any shares of Common Stock as a stock dividend on its outstanding Common Stock, the number of shares of Common Stock
subject to or deliverable upon the vesting or exercise of a Stock Right shall be appropriately increased or decreased, and appropriate adjustments shall be
made in the purchase or exercise price per Share to reflect such event. The number of Shares subject to the limitation in Section 13.1 shall also be
adjusted upon the occurrence of such events.

17.2 Consolidations or Mergers. In the event of a consolidation or merger in which the Company is not the surviving corporation or which results in
the acquisition of substantially all the Company’s outstanding stock by a single person or entity or by a group of persons and/or entities acting in concert,
or in the event of the sale or transfer of substantially all the Company’s assets (any of the foregoing, an “Acquisition”), all then outstanding Stock Rights
(excluding any Shares subject to Stock Grants as to which all Company repurchase rights shall have lapsed) shall terminate unless assumed pursuant to
clause (i) below; provided that either (i) the Administrator shall provide for the surviving or acquiring entity or an affiliate thereof to assume the
outstanding Stock Rights or grant replacement Stock Rights in lieu thereof, any such replacement to be upon an equitable basis as determined by the
Administrator, or (ii) if there is no such assumption or substitution, all outstanding Stock Rights shall become immediately and fully exercisable and all
Company repurchase rights with respect to Stock Rights shall lapse, in each case immediately prior to the Acquisition, notwithstanding any restrictions
or vesting conditions set forth therein.

17.3 Recapitalization or Reorganization. In the event of a recapitalization or reorganization of the Company (other than a transaction described in
Section 17.2 above) pursuant to which securities of the Company or of another corporation are issued with respect to the outstanding shares of Common
Stock, a Participant upon exercising a Stock Right shall be entitled to receive for the purchase price paid upon such exercise the securities he or she
would have received if he or she had exercised such Stock Right immediately prior to such recapitalization or reorganization.

17.4 Adjustments to Shares, Stock Grants and Stock-Based Awards. Upon the happening of any of the events described in Sections 17.1, 17.2 or
17.3, or other change in the Company’s capital structure that constitutes an equity restructuring within the meaning of the Accounting Rules, the
maximum number of Shares specified in Section 3, the number of Shares subject to the limits in Section 13.1, any exercise price per Share of any Stock
Right, any outstanding Stock-Based Award and the Shares subject to any Stock Grant, vested or unvested, shall be appropriately adjusted by the
Administrator to reflect such events. The Administrator may also make adjustments of the type described above to take into account distributions to
stockholders other than those provided for in Sections 17.1, 17.2 or 17.3, or any other event, if the Administrator determines that adjustments are
appropriate to avoid distortion in the operation of the Plan. The Administrator shall determine the specific adjustments to be made under this
Section 17.4. References in the Plan to Shares will be construed to include any stock or securities resulting from an adjustment pursuant to this Section
17.4.

17.5 Modification of ISOs. Notwithstanding the foregoing, any adjustments made pursuant to Section 17.1, 17.2 or 17.3 with respect to ISOs shall
be made only after the Administrator determines whether such adjustments would constitute a “modification” of such ISOs (as that term is defined in
Section 424(h) of the Code) or would cause any adverse tax consequences for the holders of such ISOs. If the Administrator determines that such
adjustments made with respect to ISOs would constitute a modification of such ISOs, it may refrain from making such adjustments, unless the holder of
an ISO specifically consents in writing to such adjustment be made and such writing indicates that the holder has full knowledge of the consequences of
such “modification” on his or her income tax treatment with respect to the ISO.



18. ISSUANCES OF SECURITIES

Except as expressly provided herein, no issuance by the Company of shares of stock of any class, or securities convertible into shares of stock of any
class, shall affect, and no adjustment by reason thereof shall be made with respect to, the number or price of Shares subject to Stock Rights. Except as
expressly provided herein, no adjustments shall be made for dividends paid in cash or in property (including without limitation, securities) of the Company.

19. FRACTIONAL SHARES

No fractional share shall be issued under the Plan and the person exercising any Stock Right shall receive from the Company cash in lieu of any such
fractional share equal to the Fair Market Value thereof.

20. DIVIDEND EQUIVALENTS

The Administrator may provide for the payment of amounts (on terms and subject to conditions established by the Administrator, including providing for
the reinvestment of such amounts in the form of additional Stock Rights) in lieu of cash dividends or other cash distributions with respect to Common Stock
subject to a Stock Right whether or not the holder of such Stock Right is otherwise entitled to share in the actual dividend or distribution in respect of such
Stock Right; provided, however, that notwithstanding anything to the contrary in the Plan (a) any dividends or dividend equivalents relating to a Stock Right
(other than an Option or Stock Appreciation Right) that, at the dividend payment date, remains subject to a risk of forfeiture (whether service-based or
performance-based) shall be subject to the same risk of forfeiture as applies to the underlying Stock Right and (b) except as contemplated by Section 17, no
dividends or dividend equivalents shall be payable with respect to Options or Stock Appreciation Rights unless and until such Options or Stock Appreciation
Rights have vested and been exercised in accordance with their terms.

21. WITHHOLDING

The delivery, vesting and retention of Shares, cash or other property under a Stock Right are conditioned upon full satisfaction by the Participant of all
tax withholding requirements with respect to the Stock Right. The Administrator shall prescribe such rules for the withholding of taxes with respect to any
Stock Right as it deems necessary. The Administrator may withhold from the Participant’s compensation or require that the Participant advance cash to the
Company or an Affiliate the amount of such withholding and may hold back Shares from a Stock Right or permit a Participant to tender previously owned
Shares in satisfaction of tax withholding requirements (but not in excess of the maximum withholding amount consistent with the award being subject to
equity accounting treatment under the Accounting Rules). For purposes hereof, the Fair Market Value of any shares withheld for purposes of payroll
withholding shall be determined in the manner provided in Section 1 above, as of the most recent practicable date prior to the date of grant, vesting, exercise
or the date of a Disqualifying Disposition. If the Fair Market Value of the shares withheld is less than the amount of payroll withholdings required, the
Participant may be required to pay the difference in cash to the Company or the Affiliate employer.

22. NOTICE TO COMPANY OF DISQUALIFYING DISPOSITION

Each Employee who receives an ISO must agree to notify the Company in writing immediately after the Employee makes a “Disqualifying Disposition”
of any Shares acquired pursuant to the exercise of an ISO. A Disqualifying Disposition is any disposition (as defined in Section 424(c) of the Code) of such
Shares before the later of (a) two years from the date the Employee was granted the ISO, or (b) one year after the date the Employee acquired Shares by
exercising the ISO. If the Employee has died before such Shares are sold, the notice provisions of this Section 22 shall not apply.



23. EFFECTIVE DATE; TERMINATION OF THE PLAN

This Plan was amended and restated by the Board on April 13, 2017 and was further amended and restated by the Board on April 2, 2018, in each case
subject to the approval of the Plan by the shareholders of the Company, and was further amended and restated on May 17, 2018. The Plan, as amended and
restated hereby, shall be effective as of October 16, 2018. The Plan will terminate on April 12, 2027. The Plan also may be terminated at an earlier date by
vote of the Board of Directors. Termination of this Plan will not affect any Stock Rights granted or Stock Agreements executed prior to the effective date of
such termination.

24. AMENDMENT OF THE PLAN; AMENDMENT OF STOCK RIGHTS

The Plan may be amended by the Board of Directors or the Administrator, including, without limitation, to the extent necessary to qualify any or all
outstanding Stock Rights granted under the Plan or Stock Rights to be granted under the Plan for favorable federal income tax treatment (including deferral of
taxation upon exercise) as may be afforded incentive stock options under Section 422 of the Code, and to the extent necessary to qualify the shares issuable
upon exercise of any outstanding Stock Rights granted, or Stock Rights to be granted, under the Plan for listing on any national securities exchange or
quotation in any national automated quotation system of securities dealers. Any amendments to the Plan will be conditioned upon stockholder approval only
to the extent, if any, such approval is required by law (including the Code) or applicable stock exchange requirements, as determined by the Administrator. No
modification or amendment of the Plan shall adversely and materially affect a Participant’s rights under a Stock Right previously granted to the Participant,
without such Participant’s consent.

In its discretion, the Administrator may amend any term or condition of any outstanding Stock Right, provided: (i) such term or condition is not
prohibited by the Plan; (ii) if the amendment is materially adverse to the Participant, such amendment shall be made only with the consent of the Participant
or the Participant’s Survivors, as the case may be; and (iii) any such amendment of any ISO shall be made only after the Administrator determines whether
such amendment would constitute a “modification” of any Stock Right which is an ISO (as that term is defined in Section 424(h) of the Code) or would cause
any adverse tax consequences for the holder of such ISO (in which case, the Participant’s or Participant’s Survivors’ consent to such amendment shall be
required). Notwithstanding the foregoing, unless such action is approved by the Company’s shareholders, the Company may not (except for adjustments
permitted under Section 17 of this Plan) (1) amend any outstanding Option or Stock Appreciation Right granted under the Plan to provide an exercise price
per share that is lower than the then-current exercise price per share of such outstanding Option or Stock Appreciation Right; (2) cancel any outstanding
Option or Stock Appreciation Right (whether or not granted under the Plan) and grant in substitution therefor new Stock Rights under the Plan covering the
same or a different number of shares of Common Stock and having an exercise price per share lower than the then-current exercise price per share of the
cancelled option or Stock Appreciation Right; or (3) cancel in exchange for a cash payment any outstanding Option or Stock Appreciation Right with an
exercise price per share above the then-current Fair Market Value.



25. RECOVERY OF COMPENSATION

The Administrator may provide in any case that outstanding Stock Rights (whether or not vested or exercisable) and the proceeds from the exercise or
disposition of Stock Rights or Common Stock acquired under Stock Rights will be subject to forfeiture and disgorgement to the Company, with interest and
other related earnings, if the Participant to whom the Stock Right was granted violates (i) a non-competition, non-solicitation, confidentiality or other
restrictive covenant by which he or she is bound, or (ii) any Company policy applicable to the Participant that provides for forfeiture or disgorgement with
respect to incentive compensation that includes Stock Rights under the Plan. In addition, the Administrator may require forfeiture and disgorgement to the
Company of outstanding Stock Rights and the proceeds from the exercise or disposition of Stock Rights or Common Stock acquired under Stock Rights, with
interest and other related earnings, to the extent required by law or applicable stock exchange listing standards, including, without limitation, Section 10D of
the Exchange Act, and any applicable Company policy. Each Participant, by accepting or being deemed to have accepted a Stock Right under the Plan, agrees
to cooperate fully with the Administrator, and to cause any and all permitted transferees of the Participant to cooperate fully with the Administrator, to
effectuate any forfeiture or disgorgement required hereunder. Neither the Administrator nor the Company nor any other person, other than the Participant and
his or her permitted transferees, if any, will be responsible for any adverse tax or other consequences to a Participant or his or her permitted transferees, if any,
that may arise in connection with this Section 25.

26. COMPLIANCE WITH SECTION 409A OF THE CODE

Without limiting the generality of Section 4 hereof, each Stock Right will contain such terms as the Administrator determines and will be construed and
administered, such that the Stock Right either qualifies for an exemption from the requirements of Section 409A of the Code or satisfies such requirements.

Notwithstanding Section 24 hereof or any other provision of this Plan or any Stock Agreement to the contrary, the Administrator may unilaterally amend,
modify or terminate the Plan or any outstanding Stock Right, including but not limited to changing the form of the Stock Right, if the Administrator
determines that such amendment, modification or termination is necessary or advisable to avoid the imposition of an additional tax, interest or penalty under
Section 409A of the Code. To the extent that a provision of this Plan is amended to provide for the accelerated payment or settlement of a Stock Right, no
such amendment will be given effect if it would result in the imposition of an additional tax, interest or penalty under Section 409A of the Code.

If a Participant is deemed on the date of the Participant’s Termination of Service to be a “specified employee” within the meaning of that term under
Section 409A(a)(2)(B) of the Code, then, with regard to any payment that is considered nonqualified deferred compensation under Section 409A of the Code,
to the extent applicable, payable on account of a “separation from service”, such payment will be made or provided on the date that is the earlier of (i) the
expiration of the six-month period measured from the date of such “separation from service” and (ii) the date of the Participant’s death (the “Delay Period”).
Upon the expiration of the Delay Period, all payments delayed pursuant to this Section 26 (whether they would have otherwise been payable in a single lump
sum or in installments in the absence of such delay) will be paid on the first business day following the expiration of the Delay Period in a lump sum and any
remaining payments due under the Stock Right will be paid in accordance with the normal payment dates specified for them in the applicable Stock
Agreement.

For purposes of Section 409A of the Code, each payment made under this Plan will be treated as a separate payment.

With regard to any payment considered to be nonqualified deferred compensation under Section 409A of the Code, to the extent applicable, that is
payable upon a change in control of the Company or other similar event, to avoid the imposition of an additional tax, interest or penalty under Section 409A
of the Code, no amount will be payable unless such change in control constitutes a “change in control event” within the meaning of Section 1.409A-3(i)(5) of
the Treasury Regulations.



27. AUTHORIZATION OF SUB-PLANS

The Board of Directors may from time to time establish one or more sub-plans under the Plan for purposes of satisfying applicable securities, tax or other
laws of various jurisdictions. The Board of Directors shall establish such sub-plans by adopting supplements to the Plan containing (i) such limitations on the
Board of Director’s discretion under the Plan as the Board of Directors deems necessary or desirable or (ii) such additional terms and conditions not otherwise
inconsistent with the Plan as the Board of Directors shall deem necessary or desirable. All supplements adopted by the Board of Directors shall be deemed to
be part of the Plan, but each supplement shall apply only to Participants within the affected jurisdiction and the Company shall not be required to provide
copies of any supplement to Participants in any jurisdiction that is not the subject of such supplement.

28. GOVERNING LAW

This Plan, Stock Rights under the Plan and all claims or disputes arising out of or based upon the Plan or Stock Rights under the Plan or relating to the
subject matter hereof or thereof shall be construed and enforced in accordance with the laws of The Commonwealth of Massachusetts without giving effect to
any choice or conflict of laws provision or rule that would cause the application of the domestic substantive laws of any other jurisdiction.

By accepting or being deemed to have accepted a Stock Right under the Plan, each Participant will be deemed to (a) have submitted irrevocably and
unconditionally to the jurisdiction of the federal and state courts located within the geographic boundaries of the United States District Court for the District
of Massachusetts for the purpose of any suit, action or other proceeding arising out of or based upon the Plan or any Stock Right; (b) agree not to commence
any suit, action or other proceeding arising out of or based upon the Plan or a Stock Right, except in the federal and state courts located within the geographic
boundaries of the United States District Court for the District of Massachusetts; and (c) waive, and agree not to assert, by way of motion as a defense or
otherwise, in any such suit, action or proceeding, any claim that he or she is not subject personally to the jurisdiction of the above-named courts that his or her
property is exempt or immune from attachment or execution, that the suit, action or proceeding is brought in an inconvenient forum, that the venue of the suit,
action or proceeding is improper or that the Plan or a Stock Right or the subject matter thereof may not be enforced in or by such court.

By accepting or being deemed to have accepted a Stock Right under the Plan, to the maximum extent permitted by applicable law, each Participant
waives any right to a trial by jury in any action, proceeding or counterclaim concerning any rights under the Plan and any Stock Right, or under any
amendment, waiver, consent, instrument, document or other agreement delivered or which in the future may be delivered in connection therewith, and agrees
that any such action, proceedings or counterclaim will be tried before a court and not before a jury. By accepting or being deemed to have accepted a Stock
Right under the Plan, each Participant certifies that no officer, representative, or attorney of the Company has represented, expressly or otherwise, that the
Company would not, in the event of any action, proceeding or counterclaim, seek to enforce the foregoing waivers. Notwithstanding anything to the contrary
in the Plan, nothing herein is to be construed as limiting the ability of the Company and a Participant to agree to submit disputes arising under the terms of the
Plan or any Stock Right made hereunder to binding arbitration or as limiting the ability of the Company to require any eligible individual to agree to submit
such disputes to binding arbitration as a condition of receiving a Stock Right hereunder.



Exhibit 31.1

CERTIFICATION

I, Jeffrey M. Leiden, certify that:

1. I have reviewed this Quarterly Report on Form 10-Q of Vertex Pharmaceuticals Incorporated;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this
report;

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-
15(f)) for the registrant and have:

a) designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision,
to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within
those entities, particularly during the period in which this report is being prepared;

b) designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generally accepted accounting principles;

c) evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the
effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

d) disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most
recent fiscal quarter (the registrant’s fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely
to materially affect, the registrant’s internal control over financial reporting; and

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant’s auditors and the audit committee of the registrant’s board of directors (or persons performing the equivalent functions):

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are
reasonably likely to adversely affect the registrant’s ability to record, process, summarize and report financial information; and

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal
control over financial reporting.

Date: October 25, 2018 /s/ Jeffrey M. Leiden

  Jeffrey M. Leiden
  Chief Executive Officer and President



Exhibit 31.2

CERTIFICATION

I, Thomas Graney, certify that:

1. I have reviewed this Quarterly Report on Form 10-Q of Vertex Pharmaceuticals Incorporated;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this
report;

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-
15(f)) for the registrant and have:

a) designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision,
to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within
those entities, particularly during the period in which this report is being prepared;

b) designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generally accepted accounting principles;

c) evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the
effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

d) disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most
recent fiscal quarter (the registrant’s fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely
to materially affect, the registrant’s internal control over financial reporting; and

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant’s auditors and the audit committee of the registrant’s board of directors (or persons performing the equivalent functions):

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are
reasonably likely to adversely affect the registrant’s ability to record, process, summarize and report financial information; and

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal
control over financial reporting.

Date: October 25, 2018 /s/ Thomas Graney

  Thomas Graney
  Senior Vice President and Chief Financial Officer



Exhibit 32.1

SECTION 906 CEO/CFO CERTIFICATION

Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002 (Subsections (a) and (b) of Section 1350, Chapter 63 of Title 18, United States Code) each of
the undersigned officers of Vertex Pharmaceuticals Incorporated, a Massachusetts corporation (the “Company”), does hereby certify, to such officer’s
knowledge, that the Quarterly Report on Form 10-Q for the quarter ended September 30, 2018 (the “Form 10-Q”) of the Company fully complies with the
requirements of Section 13(a) or 15(d) of the Securities Exchange Act of 1934, and the information contained in the Form 10-Q fairly presents, in all material
respects, the financial condition and results of operations of the Company.

Date: October 25, 2018  
  /s/ Jeffrey M. Leiden

  Jeffrey M. Leiden
  Chief Executive Officer and President
   

Date: October 25, 2018  
  /s/ Thomas Graney

  Thomas Graney
  Senior Vice President and Chief Financial Officer

A signed original of this written statement required by Section 906 has been provided to the Company and will be retained by the Company and
furnished to the Securities and Exchange Commission or its staff upon request.


