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EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity Prevymis (letermovir) is necessary to ensure the 
benefits outweigh its risks.  Merck submitted New Drug Applications (NDAs) 209939 and 209940 for 
letermovir with the proposed indication for the prophylaxis of cytomegalovirus (CMV) infection or 
disease in adult CMV-seropositive recipients [R+] of an allogenic hematopoietic stem cell transplant 
(HSCT). The risks associated with letermovir include the risk of drug interactions with organic anion-
transporting polypeptide 1B1/3 (OATP1B1/3) transporters and CYP3A substrates. Co-administration of 
letermovir with drugs that are substrates of OATP1B1/3 transporters may result in increases in plasma 
concentrations of co-administered OATP1B1/3 substrates. Co-administration of letermovir with drugs 
that are CYP3A substrates may result in increases in plasma concentrations of co-administered CYP3A 
substrates.  

Should Prevymis (letermovir) be approved, DRISK concludes that a REMS is not needed to ensure its 
benefits outweigh its risks. Drug interactions with organic anion-transporting polypeptide 1B1/3 
(OATP1B1/3) transporters and CYP3A substrates are a routine part of medical practice.  Healthcare 
providers who will prescribe and administer Prevymis are likely to be able to manage the Prevymis-
emergent adverse events and drug interactions with organic anion-transporting polypeptide 1B1/3 
(OATP1B1/3) transporters and CYP3A substrates without additional risk mitigation measures.  

1 Introduction
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Prevymis (letermovir) is necessary to 
ensure the benefits outweigh its risks.  Merck submitted New Drug Applications (NDAs) 209939 (tablets) 
and 209940 (intravenous injection) for letermovir with the proposed indication for the prophylaxis of 
CMV infection or disease in adult CMV-seropositive recipients [R+] of an allogenic HSCT. This application 
is under review in the Division of Antiviral Products (DAVP). The applicant did not submit a proposed 
REMS or risk management plan with this application.   

2 Background
2.1 PRODUCT INFORMATION

Letermovir, a new molecular entity, is an inhibitor of CMV deoxyribonucleic acid (DNA) terminase 
complex, required for viral DNA replication. Letermovir is proposed for the prophylaxis of CMV infection 
or disease in adult CMV-seropositive recipients [R+] of an allogenic HSCT. 

Letermovir will be supplied as a clear solution injection for intravenous use, 12 mg/mL in 240 mg and 
480 mg single-dose vials. The solution is diluted in a 250 mL bag of 0.9% saline solution, or 5% dextrose 
solution, and then infused over one hour, in a healthcare setting capable of administering intravenous 
infusions. Letermovir will be available orally as 240 mg and 480 mg tablets. Letermovir is to be dosed 

Reference ID: 4134370



4

480 mg once daily beginning any time after 28 days of transplantation and then continuing through 100 
days post-transplant.a

Letermovir was granted orphan drug designation (December 12, 2011), fast track designation (May 25, 
2011), and breakthrough designation (February 27, 2017) for the prophylaxis of CMV infection or 
disease in adult CMV-seropositive recipients [R+] of an allogenic HSCT, and is not currently approved in 
any jurisdiction. 

2.2 REGULATORY HISTORY

The following is a summary of the regulatory history for NDA 209936 relevant to this review:  

 05/25/2011: Fast track designation granted

 12/12/2011: Orphan drug designation granted

 12/14/2016:  Pre-NDA meeting; agreement on trial results to be submitted; no discussion of 
REMS occurred at the pre-NDA meeting

 02/27/2017: Breakthrough designation granted

 03/08/2017: NDA 209939, 209940 submissions for prophylaxis of CMV infection received

 05/05/2017: Priority review granted

 06/15/2017: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for letermovir 

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION

Annually, about 8,000 allogeneic HSCTs are performed in the United States.1  The CMV seroprevalence is 
about 50% among U.S. adults.2 In the absence of prophylaxis, 80% of seropositive transplant recipients 
have CMV reactivation, and many of these patients develop CMV disease, including gastroenteritis, 
pneumonia, hepatitis, retinitis, and encephalitis.3 CMV infection can also cause increased risk of 
opportunistic bacterial and invasive fungal infections, and graft-versus-host disease (GVHD).

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS

a Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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Ganciclovir is the first-line drug to prevent CMV disease in these patients.4 Foscarnetb, acyclovirc, 
and valacyclovird are alternative drugs used to prevent CMV disease. 

4 Benefit Assessment5

The pivotal trial (study P001) supporting this application consisted of a multicenter, double-blind, 
placebo-controlled trial in 225 adult CMV-seropositive patients who had received allogeneic HSCT. The 
primary outcome endpoint was the incidence of clinically significant CMV infection through 24 weeks 
post-transplant. Thirty-eight percent of the patients receiving letermovir developed clinically significant 
CMV infection, compared to 61% of the patients in the placebo group (p < 0.0001). 

5 Risk Assessment & Safe-Use Conditions6

The safety of letermovir was evaluated in 565 patients, 373 of whom received letermovir and 192 
received placebo. The safety database for the intravenous formulation comprises data from 99 patients 
in the pivotal trial. Treatment-emergent serious adverse events that occurred in a greater percentage of 
patients receiving letermovir compared to patients receiving placebo included pneumonia (letermovir-
2.14%, placebo-1.56%), sepsis (letermovir-1.34, placebo-1.04), febrile neutropenia (letermovir-1.34, 
placebo-1.04), AML (letermovir-1.07, placebo-1.04), urinary tract infection (letermovir-1.07, placebo-0), 
and respiratory failure (letermovir-1.07, placebo-0). The reason for the small imbalance in these events 
is not clear. Likewise, deaths occurred at a similar rate in each group, with a small apparent imbalance 
favoring placebo. Within 30 days of starting the study drug, 4.6% of patients receiving letermovir died 
compared to 4.2% of patients receiving placebo. For the period through week 16 post-transplantation, 
9.9% of patients receiving letermovir died compared to 8.9% of patients receiving placebo. 

This section will review the issue that the applicant has proposed for inclusion in the Warnings and 
Precautions section of the labeling; that is, the risk of adverse reactions or reduced therapeutic effect 
due to drug interactions.e  

5.1 THE RISK OF ADVERSE REACTIONS OR REDUCED THERAPEUTIC EFFECT DUE TO DRUG 
INTERACTIONS

Section 5.1 of the draft labeling describes the risk of concomitant use of letermovir and drugs that may 
result in drug interactions. The drug interactions could lead to adverse reactions from greater exposure 

b Not FDA-approved for this indication.

c Not FDA-approved for this indication

d Not FDA-approved for this indication

e At the time of this review, the Clinical Reviewer agrees with the placement in the labeling of this event, and does 
not propose that any other events be included in Warnings and Precautions. A boxed warning in the labeling is not 
under consideration.
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of the concomitant drugs or letermovir, or reduced therapeutic effect from decrease of concomitant 
drug plasma concentrations.  

The draft labeling contains a table describing the management of these potential events. Pimozide and 
Ergot alkaloids are contraindicated in patients receiving letermovir. For other drugs, the labeling advises 
to alter dosing to account for the magnitude of the interaction, or monitoring blood levels or drug 
effectiveness.

Table 1: Potentially Significant Drug Interactions: Alteration in Dose May Be Recommended
Based on Results from Drug Interaction Studies or Predicted Interactionsf

Concomitant Drug 
Class and/or 
Clearance Pathway: 
Drug Name

Effect on 
Concentration†

Clinical Comment

Antifungals

voriconazole‡ ↓ voriconazole

HMG-CoA Reductase Inhibitors

atorvastatin‡ ↑ atorvastatin

 
fluvastatin, 
rosuvastatin, 

↑  
HMG-CoA 

reductase 
inhibitors

Immunosuppressants

f Adapted from section 7 of the draft labeling, submitted with the application.
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cyclosporine‡ ↑ cyclosporine

↑ letermovir

sirolimus‡ ↑ sirolimus

tacrolimus‡ ↑ tacrolimus

CYP3A Substrates
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Examples: 
alfentanil, fentanyl, 
quinidine

↑  
 CYP3A

substrate

* This table is not all inclusive.
† ↓ =decrease, ↑=increase
‡ These interactions have been studied.
§ Refer to the respective prescribing information

6 Expected Postmarket Use
Letermovir is likely to be used in healthcare settings that perform HSCT and in healthcare settings that 
manage patients who have received HSCT. This will likely include hospitals and outpatient clinics that are 
part of cancer centers. Caring for patients who receive HSCT usually involves multidisciplinary medical 
teams to manage the needs of these patients.7 The multidisciplinary teams include clinical pharmacists. 
Personnel within these settings have the training, knowledge, and experience to manage the expected 
drug interactions described in the labeling.

The patient population likely to receive letermovir will be adult patients (median age in clinical testing 
was 54 years, range 18 to 78 years) who received HSCT for hematologic cancers (most frequent reasons 
for transplant in the clinical testing were acute myeloid leukemia [38%], myeloblastic syndrome [15%], 
and lymphoma [13%]).    

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for letermovir beyond routine 
pharmacovigilance and labeling. Merck did not include a rationale stating why measures beyond routine 
pharmacovigilance and labeling are not needed. Merck does not propose a Boxed Warning in the 
labeling.   

8 Discussion of Need for a REMS
The Clinical Reviewer recommends approval of letermovir on the basis of the efficacy and safety 
information currently available.  

The risks associated with letermovir include the risk of drug interactions with organic anion-transporting 
polypeptide 1B1/3 (OATP1B1/3) transporters and CYP3A substrates. Co-administration of letermovir 
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with drugs that are substrates of OATP1B1/3 transporters may result in increases in plasma 
concentrations of co-administered OATP1B1/3 substrates. Co-administration of letermovir with drugs 
that are CYP3A substrates may result in increases in plasma concentrations of co-administered CYP3A 
substrates. DRISK concludes that, should letermovir be approved, a REMS is not needed to ensure its 
benefits outweigh its risks. Multidisciplinary teams, including clinical pharmacists, care for patients who 
receive HSCT. These teams have the knowledge, experience, and training to manage the expected drug 
interactions described in the labeling.  

9 Conclusion & Recommendations
Based on the available data a REMS is not necessary to ensure the benefits outweigh the risks. 
Healthcare providers who will prescribe and administer letermovir are likely to be able to manage the 
expected drug interactions without risk mitigation measures beyond labeling. At the time of this review, 
evaluation of safety information and labeling was ongoing.   We note that the safety database for the 
intravenous formulation is small, and the safety profile could change as additional data become 
available. Please notify DRISK if new safety information becomes available that changes the benefit-risk 
profile; this recommendation can be reevaluated.  

Reference ID: 4134370



10

10Appendices

10.1 REFERENCES

1 Gratwohl A, Baldomero H, Aljurf M, et al. Hematopoietic stem cell transplantation A Global Perspective. JAMA : 
the journal of the American Medical Association. 2010;303(16):1617-1624.

2 Bate SL, Dollard SC, Cannon MJ. Cytomegalovirus seroprevalence in the United States: the national health and 
nutrition examination surveys, 1988-2004. Clin Infect Dis. 2010 Jun 1; 50(11):1439-47. 

3 Ljungman P, Hakki M, Boeckh M. Cytomegalovirus in Hematopoietic Stem Cell Transplant Recipients. 
Hematology/Oncology Clinics of North America. 2011;25(1):151-169. 

4 Ljungman P, Hakki M, Boeckh M. Cytomegalovirus in Hematopoietic Stem Cell Transplant Recipients. 
Hematology/Oncology Clinics of North America. 2011;25(1):151-169.

5 Howdowanec A. Efficacy data summarized from Clinical Reviewer’s handout at the GAM Team Review Meeting, 
July 19, 2017.

6 Howdowanec A. Safety data summarized from Clinical Reviewer’s presentation at the GAM Team Review 
Meeting, July 19, 2017. 

7 Maziarz, R. T., Slater, S.S. (2015).Comprehensive Guide for Patient Care, in Blood and Marrow Transplant 
Handbook. SpringerLink. Online at https://link.springer.com/book/10.1007/978-3-319-13832-9. Accessed Julu 31, 
2017.

Reference ID: 4134370



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JOYCE P WEAVER
08/03/2017

CYNTHIA L LACIVITA
08/03/2017
Concur

Reference ID: 4134370




