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Re: Docket No. 2005P-0167lCPl 

Dear Mr. Attorney General: 

This letter responds to your citizen petition (Petition) dated May 4,2005. In the petition, 
you raise concerns related to the off-label use of Thalomid (thalidomide) for the 
treatment of multiple myeloma and other blood-related cancers. Specifically, your 
concerns relate to the increased potential for serious blood clots when Thalomid is used 
to treat multiple myeloma and other cancers, particularly when used in combination with 
other cancer-treatment therapies. In conjunction with these concerns, you request that the 
Food and Drug Administration (FDA) require Celgene, the holder of the approved 
application for Thalomid, to take the following actions (Petition at 3-4): 

Strengthen Thalomid's "black box" warning statement (boxed warning) 
concerning the heightened risk of blood clotting; 

Supplement the labeling with additional bolded warnings; 

Conduct a phase IV clinical trial addressing the risks and benefits of prophylactic 
therapies to limit the risk of blood clots; 

Issue a "Dear Healthcare Professional" letter notifying prescribers of the 
increased potential for serious blood clots when Thalomid is used in combination 
with other cancer-treatment therapies; and 

Expand Thalornid's risk management program.' 

FDA has carefully considered the information submitted in your petition and a variety of 
other relevant data obtained by the Agency. Based on our review of these materials, and 
for the reasons described below, your petition is granted in part and denied in part. 

I You also suggest that FDA might have authority over Celgene's pricing of Thalomid, under Subpart H 
(Petition at 24). However, because your petition does not tie any specific request to this suggestion, the 
Agency declines to address it in this response. 
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I. BACKGROUND 

Thalomid is a marketed brand of the drug thalidomide. Thalidomide was first 
synthesized in 1957 and was approved in Europe the following year.2 By 1959, 
thalidomide was marketed in 48 countries as a mild sedative and antiemetic, available in 
many areas without a prescription. 

In 1960, an application was submitted to FDA to market thalidomide as a sedative. This 
application was not approved because of emerging reports linking use of thalidomide to 
n e u r ~ ~ a t h ~ . ~  While the Agency was waiting for more information about these safety 
concerns, the link between thalidomide use and congenital malformations in Europe was 
recognized. The drug was withdrawn from the market worldwide. However, an 
estimated 5,000 to 6,000 infants were born with characteristic thalidomide-induced 
deformities (phocomelia or amelia of the limbs, frequently combined with cardiovascular, 
gastrointestinal, respiratory, or urogenital defects). 

In 1965, a serendipitous observation of improvement during thalidomide use in patients 
with erythema nodosum leprosum (ENL)~ was confirmed by clinical trials,' and, in 1988, 
thalidomide was licensed in Mexico for this indication. In September 1997, FDA's 
Dermatologic and Ophthalmologic Drug Advisory Committee voted 6-1 that thalidornide 
was effective for the treatment of ENL and, later that same month, an open public 
scientific workshop was held to discuss the potential risks and benefits of thalidomide 
use. On July 16, 1998, FDA approved Thalomid (NDA 20-785) with the limited 
indication of treating cutaneous manifestations of moderate to severe ENL and 
preventing recurrence of the cutaneous manifestations of ENL. At the time of approval, 
FDA required a strict risk management program under our regulations in 21 CFR part 
3 14, subpart H (see 5 3 14.520). Celgene developed the System for Thalidomide 
Education and Prescribing Safety (S.T.E.P.S.) to meet FDA's requirements. 

The S.T.E.P.S. program imposes the following requirements: 

Distribution of Thalomid only by prescribers and pharmacies registered with the 
program; 

See Kunz W., 1956; see also Thalidomide: Potential Benefits and Risks, Open Public Scientific 
Workshop, September 9-10, 1997, http://odp.od.nih.qov/ord/thalidom.pdf (reviewing the historical 
development of thalidomide). Full references for all of the clinical studies cited in this response are 
provided in the enclosed alphabetized reference list. 

See Burley D., 1961; Fullerton P.M., Kremer M., 1961 

ENL is a condition that develops in some patients with Hansen's disease (leprosy), usually after they 
have been in treatment for a period oftime. ENL typically manifests as crops of tender, erythematous 
papules, plaques, or nodules, accompanied by extracutaneous conditions including fever, neuritis, and 
arthritis. 

See Sheskin J., 1965. 
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Completion of printed and video educational materials and acquisition of 
individual patient informed consent; 

Agreement by patients to comply with the provisions of the program, including. 
agreement not to share medication or donate blood or sperm; 

Agreement by female users of childbearing potential to use two methods of birth 
control and undergo periodic pregnancy testing; 

Agreement by male users to use barrier contraception when sexually active with a 
female of childbearing potential; and 

A restriction on prescribing or dispensing more than a 28 day supply of the drug. 

In the years since the initial United States approval of thalidomide, a body of literature 
has emerged indicating that the drug is helpful in the treatment of multiple myeloma, and 
there has been increased use of thalidomide to treat this condition. In fact, currently, 
Thalomid is prescribed most frequently for the treatment of multiple myeloma (Petition at 
1). The S.T.E.P.S. program has been successful in preventing thalidomide-induced birth 
deformities, and Thalomid's distribution and use continue to be managed by the program. 

Today, FDA is approving a supplement to NDA 20-785, adding an indication for the 
treatment of patients with newly diagnosed multiple myeloma. As discussed in more 
detail below, the labeling for Thalomid has been revised in conjunction with our approval 
of the supplement. The issues raised in your petition were considered by the Agency in 
the course of making these labeling revisions. 

11. DISCUSSION 

A. Strengthening of Thalomid's Labeling 

You ask that FDA require Celgene to revise Thalomid's labeling in several ways, 
including by adding new cautionary language to Thalomid's boxed warning and adding 
bolded warnings cautioning healthcare providers and patients about the increased risk of 
venous thromoboembolism (VTE) when Thalomid is used to treat multiple myeloma and 
other malignant conditions and, particularly, when Thalomid is used to treat these 
conditions in conjunction with corticosteroid therapy and chemotherapy agents. We 
address each of your requests in turn. 

I .  Boxed Warning 

You request that FDA require Celgene to strengthen Thalomid's boxed warning to 
heighten the warning of the risk of VTE. Specifically, you request that the boxed 
warning currently in place be supplemented with the following language (Petition at 11): 
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In malignant conditions, such as multiple myeloma, patients are 
predisposed to a hypercoagulable state. Thus, caution should be 
used when Thalomid is combined with chemotherapy, as venous 
thromboembolism is a potential complication. An unexpectedly 
high risk of venous thromboembolism has been observed when 
Thalomid is combined with chemotherapy for newly diagnosed 
patients with myeloma. The potential for experiencing thrombotic 
events is particularly acute when Thalomid is used concomitant 
with vincrisine, doxorubicin and dexamethasone. 

FDA's regulation at § 201.57(e) (21 CFR 201 .57(e))6 describes the requirements for 
warnings in prescription drug labeling and sets forth the circumstances in which boxed 
warnings are appropriate. Section 201.57(e) provides in pertinent part: 

Under this [Warnings] section heading, the labeling shall describe 
serious adverse reactions and potential safety hazards, limitations 
in use imposed by them, and steps that should be taken if they 
occur. The labeling shall be revised to include a warning as soon 
as there is reasonable evidence of an association of a serious 
hazard with a drug; a causal relationship need not have been 
proved . . . . Special problems, particularly those that may lead to 
death or serious injury, may be required by the Food and Drug 
Administration to be placed in a prominently displayed box. The 
boxed warning ordinarily shall be based on clinical data, but 
serious animal toxicity may also be the basis of a boxed warning in 
the absence of clinical data. 

We agree that a revision of Thalomid's boxed warning to incorporate new information 
about thromboembolic risk is warranted based on our review of the published medical 
literature regarding the risk of VTE during thalidomide treatment for multiple myeloma. 
We have conducted a thorough review of the medical literature concerning the risk of 
VTE in multiple myeloma patients treated with thalidomide and, consistent with the 
analysis of the Research on Adverse Drug events'And Reports (RADAR) project 
appended to your petition, have identified 19 relevant ~ t u d i e s . ~  Based on these 19 clinical 

On June 30,2006, the effective date of the Physician Labeling Rule, current § 201.57(e) will be 
recodified as § 201.80(e) (2 1 CFR 201.80(e)). 

' These 19 clinical studies, all of which are identified with full citations in the attached reference list, are: 
Abdelkefi A., Torjman L., Ben Romdhane N., et al., 2005; Anagnostopoulos A., Weber D., Rankin K., et 
al., 2003; Arnulf B., Levy V., Leblond V., et al., 2003; Cavo M., Zamagni E., Tosi P., et al., 2005; 
Dimopoulos M.A., Zervas K., Kouvatseas G., et al., 200 1 ; Klueppelberg U., Shapira I., Chen L., et al., 
2005; Kropff M.H., Lang N., Bispin G., et al., 2003; Ludwig H., Drach J, T6thova, E., et al., 2005; Osman 
K., Rajkumar S.V., 200 1; Palumbo A., Bertola A,, Musto P., et al., 2004; Rajkumar S.V., Gerlz M.A., Lacy 
M.Q., et a]., 2003; Rajkumar S.V., Hayman S., Gertz M.A., et al., 2002; Schutt P., Ebeling P., Buttkereit 
U., et al., 2005;Wang M., Weber D.M., Delasalle K., et al., 2005; Weber D., Rankin K., Gavino M., et a]., 
2003; Zangari M., Anaissie E., Barlogie B., et al., 2001; Zangari M., Saghafifar F., Mehta P., et al., 2003; 
Zangari Z., Siege1 E., Barlogie B., 2002; Zervas K., Dimopoulas M.A., Hatziharissi E., et al., 2003. 
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s t ~ d i e s , ~  we have calculated the reported risk of VTE as ranging from approximately 3 to 
5 percent when thalidomide is used alone, reaching up to 8 percent when thalidomide is 
combined with dexamethasone, and ranging from 8 to 28 percent when thalidomide is 
used in combination with standard chemotherapeutic agents such as alkylating agents or 
anthracyclines. These data suggest that the risk of VTE in multiple myeloma patients 
nearly doubles during treatment with combination regimens containing both thalidomide 
and other chemotherapeutic agents, as compared to treatment in which thalidomide is 
used alone. 

Based on the information discussed above, and in keeping with the clinical evidence 
currently available, we have requested and Celgene has agreed to insert the following 
language into its boxed warning: 

The use of  halom mid^ (thalidomide) in multiple myeloma results 
in an increased risk of venous thromboembolic events, such as 
deep venous thrombosis and pulmonary embolus. This risk 
increases significantly when thalidomide is used in combination 
with standard chemotherapeutic agents including dexamethasone. 
In one controlled trial, the rate of venous thromboembolic events 
was 22.5% in patients receiving thalidomide in combination with 
dexamethasone compared to 4.9% in patients receiving 
dexamethasone alone O, = 0.002). Patients and physicians are 
advised to be observant for the signs and symptoms of 
thromboembolism. Patients should be instructed to seek medical 
care if they develop symptoms such as shortness of breath, chest 
pain, or arm or leg swelling. Preliminary data suggest that patients 
who are appropriate candidates may benefit from concurrent 
prophylactic anticoagulation or aspirin treatment. 

This language gives healthcare providers an overview of the known risk of VTE 
associated with thalidomide use and of the existence of potential prophylaxis. We 
believe that this language better describes the risk of thromboembolic events in 
connection with Thalomid use than the boxed warning language that you propose, 
because it specifically identifies the available data and the availability of potential 
prophylactic measures. 

While you have not requested that the boxed warning contain information about the use 
of prophylactic anticoagulation therapies, we believe that it should. There is evidence 
that prophylactic anticoagulation therapies prescribed in conjunction with thalidomide 
may lessen the potential for VTE events. In four recent studies evaluating thalidomide 

Unlike the RADAR project report, which relies upon data pertaining to VTE in patients with a variety of 
cancers who have been treated with thalidomide, we have specifically focused our analysis on reports 
concerning the risk of VTE in multiple myeloma patients who have been treated with thalidomide. 



Docket No. 2005P-0167lCP1 

plus dexamethasone for newly diagnosed multiple myeloma, the authors observed 
clusters of VTE among those patients who began participating in these studies earliest. 
These four study protocols were, therefore, amended to include prophylactic 
antithrombotic therapy with heparin, full-dose warfarin, or aspirin, and subsequent rates 
of VTE appeared 10wer.~ The preliminary uncontrolled data reported in the four studies 
suggest that when prophylactic antithrombotic therapy is used in conjunction with 
thalidomide treatment, the potential for VTE may be reduced. 

Despite the promise of these antithrombotic therapies, they are not without their own 
serious risk to patients, particularly to cancer patients; therefore, the warning language 
that we have approved is not as forceful as the language concerning prophylaxis that you 
propose for inclusion in other portions of the labeling (Petilion at 11-12). 
Anticoagulation for prophylaxis has been associated with severe and fatal bleeding (as 
outlined in the warfarin labeling), and cancer patients can have an already increased risk 
of bleeding and clotting based on their underlying disease.'' This risk is compounded for 
multiple myeloma patients who are at risk of falls and pathologic fractures, which can be 
complicated by bleeding. I '  Therefore, prophylactic measures are not appropriate in all 
cases, and any decision to initiate prophylactic antithrombotic therapy should be done 
after a careful, individualized assessment of each patient's underlying risk factors. 

2. Additional Bolded Warnings 

You also request that FDA require Celgene to strengthen warnings about the risk of VTE 
and potential prophylactic measures throughout Thalomid's labeling. While you do not 
propose specific language, you specifically identify areas of the labeling in which you 
advocate including strengthened warnings. You propose strengthening the Warnings 
(Thrombotic Events) and Adverse Reactions sections, as well as the information under 
the heading "Other Adverse Events in the Published Literature or Reported from Other 
Sources." You also propose adding a new heading, "Other Adverse Events Observed in 
Cancer Patients," to the ADVERSE REACTIONS section (Petition at 1 1 - 12). 

For the reasons discussed above, the Agency agrees that the labeling should be revised to 
reflect the relationship between thalidomide use andVTE, and the availability of 
prophylaxis. While we have not implemented all of the changes that you identify in your 
petition, overall, we believe that the new labeling includes far greater detail about the 
risks of and prophlaxis for VTE than you propose (Petition at 12).12 

9 See Abdelkefi A., ~ o r j m a h  L., Ben Romdhane N., et al., 2005; Cavo M., Zamagni E., Tosi P., et al., 
2005; Klueppelberg U., Shapira I., Chen L., et al., 2005; Weber D., Rankin K., Gavino M., et al., 2003. 

'O See Sqif M.W., Allegra C.J., Greenberg B., 2001; Mozaffari E., ~ u ~ ~ a r a ~ u ' ~ . ,  Otis L., 2002; Spicka I . ,  
Rihova Z., Kvasnicka J., et al, 2003; Zangari M., Saghafifar F., Mehta P., et al., 2003. 

" See, e.g., Harrison's Principles of Internal Medicine, Multiple Myeloma, lbth ~ d .  (2005) at 1621-1624. 

'' See New Labeling (enclosed with this response). 
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For instance, we decided against adding a new heading "Other Adverse Events Observed 
in Cancer Patients" in the ADVERSE REACTIONS section as you propose. Such a 
heading would be misleading because it would suggest that VTE occurs only among 
cancer patients treated with thalidomide and not among other patients treated with 
thalidomide -- a conclusion that we do not have data to support. Despite this decision, 
the WARNINGS section of the labeling has been revised to include warnings about the 
risk of VTE associated with thalidomide use and potential prophlaxis. Specifically, under 
WARNINGS (Thrombotic Events) the labeling now provides: 

The use of  halom mid^ (thalidomide) in multiple myeloma results 
in an increased risk of venous thromboembolic events, such as 
deep venous thrombosis and pulmonary embolus. This risk 
increases significantly when thalidomide is used in combination 
with standard chemotherapeutic agents including dexamethasone. 
In one controlled trial, the rate of venous thromboembolic events 
was 22.5% in patients receiving thalidomide in combination with 
dexarnethasone compared to 4.9% in patients receiving 
dexamethasone alone (p = 0.002). Patients and physicians are 
advised to be observant for the signs and symptoms of 
thromboembolism. Patients should be instructed to seek medical 
care if they develop symptoms such as shortness of breath, chest 
pain, or arm or leg swelling. Preliminary data suggest that patients 
who are appropriate candidates may benefit from concurrent 
prophylactic anticoagulation or aspirin treatment (See BOXED 
WARNINGS). 

Additionally, a heading entitled "Adverse Events in Multiple Myeloma Controlled 
Clinical Trial" has been added to the ADVERSE REACTIONS section. Under this 
heading is a chart identifying the most common treatment-emergent symptoms observed. 
Listed among the symptoms is "Thrombosis/embolism," with the corresponding 
frequency with which this condition was observed. 

In sum, the labeling has been revised to address the concerns raised in your petition. 

B. Initiation of a Phase IV Clinical Trial 

You also request that FDA require Celgene to initiate a phase IV clinical study evaluating 
"the safety and efficacy of alternative thromboembolism prophylaxis regimens . . ." as 
well as "the safety and efficacy of reinitiating thalidomide-containing chemotherapy or 
corticosteroid regimens among cancer patients who develop a thromboembolic 
complication while receiving thalidomide-containing chemotherapy or corticosteroid 
regimens" (Petition at 12). While randomized studies to address these questions would 
be desirable, the Agency does not believe that they are feasible. 
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Within the past year, FDA has discussed the possibility of conducting a phase IV safety 
study of antithrombotic prophylaxis with physician-consultants from the Oncologic 
Drugs Advisory Committee who treat cancer patients with thalidomide. As a result of 
these consultations, we have identified several significant concerns with conducting this 
randomized phase IV safety study that you request. First, to be safe and ethical, a 
randomized trial of VTE prophylaxis during thalidomide therapy for multiple myeloma 
might need to exclude patients at high risk for VTE (i.e., those with a personal history of 
or genetic predisposition to VTE, and perhaps those receiving concurrent cytotoxic 
chemotherapy as well). Second, to be safe and ethical, the trial would also need to 
exclude patients at high risk for complications of anticoagulation (i.e., those with a 
history of falling, pathologic fracture, and bleeding). Third, evolving practice patterns 
suggest that some form of prophylaxis for high-risk patients has become commonplace. 
Fourth, as explained previously, some usehl data already exist.I3 For these reasons, we 
are not comfortable recommending the randomized study of antithrombotic prophylaxis 
that you request. 

FDA has also considered the possibility of requesting that the sponsor conduct a phase IV 
safety study of the reinitiation of thalidomide-containing chemotherapy or corticosteroid 
regimens among cancer patients who develop a thromboembolic complication while 
receiving thalidomide-containing chemotherapy or corticosteroid regimens. However, 
like the other phase IV study that you request, this study might need to exclude patients at 
high risk for VTE and at high risk for complications of anticoagulation. These exclusions 
would limit accrual to the study. Such a trial would also be difficult because the overall 
population of patients who develop a recurrent VTE while taking thalidomide is small. 
Moreover, the utility of any such trial is questionable because the results would be 
difficult to interpret given multiple myeloma patients' changing underlying risk factors 
for VTE over time. 

Due to these considerations, the Agency has requested and Celgene has agreed to conduct 
a phase IV, non-randomized study that will address the issues that you have identified as 
important for further evaluation. Specifically, Celgene has agreed to conduct a 
prospective epidemiologic study of venous thrombotic events in thalidomide-treated 
multiple myeloma patients. Through enrollment of selected in the S.T.E.P.S. 
program, the study will collect additional information on use of VTE prophylaxis, 
incidence of initial VTEs, incidence of recurrent VTEs, and treatment of VTEs. 

For all of the foregoing reasons, the Agency has decided that the specific phase IV 
studies that you request are not advisable at this time and that the phase IV commitment 
to which Celgene has agreed is a usefil and workable alternative. 

- - - - 

13 See supra at 5-6 (describing four recent studies in which preliminary uncontrolled data suggest that 
when prophylactic antithrombotic therapy is used in conjunction with thalidomide treatment, the potential 
for VTE is reduced). 
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C. Issuance of a "Dear Healthcare Professional" Letter 

You also request that the Agency require Celgene to distribute a "Dear Healthcare 
Professional" letter to inform all prescribers of Thalomid in the United States about the 
risks of VTE when prescribing Thalomid in combination with other chemotherapy 
agents. For the reasons discussed in section II.A, the Agency agrees that such a letter is 
appropriate. Accordingly, the Agency has requested and Celgene has agreed to issue a 
"Dear Healthcare Professional" letter following today's approval. 

D. Expansion of Thalomid's Risk Management Program 

In your petition you state that "[tlhe heightened potential for the development of a serious 
or life threatening DVTIPE'~ when a patient is prescribed Thalomid concomitant with 
chemotherapy agents warrants the expansion of the risk management goals for Thalomid 
to include the prevention or mitigation of DVTIPE" (Petition at 13). Specifically, you 
propose that at least three elements be added to the S.T.E.P.S. program: (1) The addition 
of a seventh risk group identified as cancer patients treated concomitantly with Thalomid 
and a chemotherapy agent; (2) the expansion of the Interactive Voice Response System 
survey to include the receipt of information relevant to identify the risk factors for 
DVTIPE; and (3) the mandatory reporting of any DVTIPE to Celgene and the FDA 
(Petition at 13). 

The Agency does not believe that the addition of these elements to the S.T.E.P.S. 
program is advisable and, therefore, denies your request to amend the S.T.E.P.S. 
program. As an initial matter, the Agency has already obtained data fiom a trial 
specifically designed to collect information pertaining to the increased risk of venous 
thromboembolism that accompanies thalidomide use and has definitively determined that 
there was a statistically significant difference in the incidence of DVT and PE between 
the treatment arm and the comparator arm. In short, there is no question that thalidomide 
is associated with the development of DVT and PE; therefore, gathering additional 
information to further establish that association would not be worthwhile. 

Moreover, the additional measures that you propose are likely to interfere with the 
accurate gathering and dispensing of information currently covered by the S.T.E.P.S. 
program and, thereby, interfere with the ability to prevent the serious teratogenic effects 
of thalidomide use. For instance, the S.T.E.P.S. program requires that, at the time of a 
patient's initial enrollment in S.T.E.P.S. and at the time that each thalidomide refill is 
dispensed, the dispensing pharmacist provide counseling about the safe use of 
thalidomide. This counseling is specifically designed to explain the risk of severe birth 
defects that accompanies fetal exposure to thalidomide and underscore the measures 
required to prevent pregnancy of females exposed to thalidomide directly or through a 

l 4  "DVT" is the abbreviation that you have used for "deep venous thrombosis" and "PE" is the 
abbreviation that you have used for "pulmonary embolism." DVT and PE are forms of venous 
thromboembolism, which we have abbreviated VTE throughout this response. 
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sexual partner. Requiring pharmacists to relay additional, unrelated information to 
patients is likely to make all of the information more difficult for pharmacists to articulate 
with accuracy and dilute the importance of the teratogenicity information being 
conveyed. 

Finally, as discussed in sections 1I.A and 1I.C above, the risk of VTE associated with 
thalidomide use will be prominently displayed on the Thalomid labeling and distributed 
in a "Dear Healthcare Professional" letter -- measures that we believe are more than 
adequate to properly inform prescribing physicians and their patients. 

111. CONCLUSION 

As discussed in this response, we agree that the extant data suggest that thalidomide use 
in the treatment of multiple myeloma increases the risk of deep venous thrombosis and 
pulmonary embolus, and that this risk is further elevated by the use of thalidomide in 
combination with certain other cancer-treatment therapies. We also agree that there are 
data suggesting that prophylactic anticoagulants may lessen the risk of VTE in 
thalidomide-treated patients. Based on these data, your petition is granted in part and 
denied in part. 

For the reasons articulated in sections 1I.A and 1I.C above, the Agency grants your 
requests to require Celgene to strengthen Thalomid's labeling to inform healthcare 
providers and patients about the relationship between thalidomide use and VTE events 
and the availability of prophylactic anticoagulants that may lessen the risk of those VTE 
events. In addition, Celgene has agreed to disseminate a "Dear Healthcare Professional" 
letter to underscore these points. For the reasons articulatedin sections 1I.B. and 1I.D 
above, the Agency denies your requests t o  require Celgene to implement the two phase 
IV studies that you propose and to expand the S.T.E.P.S. program. 

Sincerely, 

Steven K. Galson, M.D., M.P.H. 
Director 
Center for Drug Evaluation and Research 

cc: Michael E. Cole, Esq. 
Robert Deichert, Esq. 
































































