
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 

  
210806Orig1s000 
210807Orig1s000 

 
 

RISK ASSESSMENT and RISK MITIGATION 
REVIEW(S) 



1 

 

Division of Risk Management (DRISK)   
Office of Medication Error Prevention and Risk Management (OMEPRM)  

Office of Surveillance and Epidemiology (OSE)  
Center for Drug Evaluation and Research (CDER)  

  
Application Type NDA 

Application Number 210806 and 210807 

PDUFA Goal Date October 23, 2018 

OSE RCM # 2017-2174/2175 and 2017-2180/2181 

  

Reviewer Name(s) Mei-Yean Chen, PharmD 

Team Leader Elizabeth Everhart, RN, MSN, ACNP 

Division Director Cynthia LaCivita, PharmD 

Review Completion Date  June 25, 2018  

Subject Evaluation of Need for a REMS 

  

Established Name Doravirine (DOR)  (NDA 210806) 

Doravirine (DOR)/Lamivudine (3TC)/Tenofovir disoproxil fumarate 

(TDF) (NDA 210807) 

Trade Name Pifeltro/Delstrigo (pending approval) 

Name of Applicant Merck 

Therapeutic Class 

Formulation(s) 

Antiretroviral 

100 mg tablet DOR 

100 mg tablet DOR/300 mg 3TC/ 300 mg TDF fixed dose combination 

(FDC) tablet 

Dosing Regimen One tablet oral once daily 

Reference ID: 4282286



2 

 

Table of Contents 
EXECUTIVE SUMMARY ......................................................................................................................................................... 3 

1 Introduction ..................................................................................................................................................................... 3 

2 Background ...................................................................................................................................................................... 4 

2.1 Product Information ........................................................................................................................................... 4 

2.2 Regulatory History............................................................................................................................................... 4 

3 Therapeutic Context and Treatment Options .................................................................................................... 5 

3.1 Description of the Medical Condition .......................................................................................................... 5 

3.2 Description of Current Treatment Options ............................................................................................... 5 

4 Benefit Assessment ....................................................................................................................................................... 6 

5 Risk Assessment & Safe-Use Conditions .............................................................................................................. 6 

6 Expected Postmarket Use ........................................................................................................................................... 8 

7 Risk Management Activities Proposed by the Applicant ............................................................................... 8 

9 Conclusion & Recommendations ............................................................................................................................. 8 

10 Appendices .................................................................................................................................................................. 9 

10.1 References ............................................................................................................................................................... 9 

 

Reference ID: 4282286



3 

 

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 (NME) doravirine (DOR) 100 mg tablet and 
doravirine 100 mg/lamivudine 300 mg/tenofovir disoproxil fumarate 300 mg fixed dose combination 
(DOR/3TC/TDF FDC) is necessary to ensure the benefits outweigh their risks. Merck submitted a New 
Drug Application (NDA) 210806/210807 for DOR and DOR/3TC/TDF. The proposed indication for 
doravirine is in combination with other antiretroviral agents for the treatment of Humane 
Immunodeficiency Virus (HIV)-1 infection in adult patients with no antiretroviral treatment (ART) 
history. The proposed indication for DOR/3TC/TDF FDC is as a complete regimen for the treatment of 
HIV-1 infection in adult patients with no ART history. The applicant did not submit a proposed REMS or 
risk management plan with this application. 

The most important safety concern associated with DOR/3TC/TDF is post-treatment acute exacerbation 
of hepatitis B (HBV) in patients who are coinfected with HIV-1 and HBV and have discontinued 3TC or 
TDF.  3TC is a nucleoside reverse transcriptase inhibitor (NRTI) and was approved in 1995. TDF is a 
nucleoside reverse transcriptase inhibitor (NRTI) and was approved in 2001. The approved drugs that 
contain 3TC and/or TDF have a Boxed Warning regarding acute exacerbations of HBV in patients co-
infected with HBV. If approved, the prescribing information of DOR/3TC/TDF will have a Boxed Warning 
and Warning & Precaution related to acute exacerbations of HBV. Similar to other approved products 
for HIV-1, these risks  will be communicated in the Warnings and Precautions section of labeling as 
follows: new onset or worsening renal impairement, risk of adverse reactions or loss of virologic 
response due to drug interactions, bone loss and mineralization defects, and immune reconstitution 
syndrome. None of these risks have required a REMS for other drugs used to treat HIV infection.  

The AEs reported in the clinical trials for doravirine and DOR/3TC/TDF were similar to the currently 
approved drugs used to treat HIV infection, and have been well described in the guidelines and 
literature of ART for several years. DRISK and the Division of Antiviral Products (DAVP) agree that a 
REMS is not needed to ensure the benefits of doravirine and DOR/3TC/TDF outweight its risks.  

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) doravirine and DOR/3TC/TDF FDC is 
necessary to ensure the benefits outweigh their risks.  Merck submitted a New Drug Application (NDA) 
210806 for doravirine (DOR) and NDA 210807 for DOR/3TC/TDF. Doravirine is proposed to be indicated 
in combination with other antiretroviral agents for the treatment of HIV-1 infection in adult patients 
with no ART history. DOR/3TC/TDF FDC is proposed to be indicated as a complete regimen for the 
treatment of HIV-1 infection in adult patients with no ART history. These applications are under review 
in the Division of Antiviral Products (DAVP). The applicant did not submit a proposed REMS or risk 
management plan with these applications.   
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2 Background 
2.1 PRODUCT INFORMATION 
Doravirine, an NMEa, is a non-nucleoside reverse transcriptase inhibitor (NNRTI), proposed to be 
indicated in combination with other antiretroviral agents for the treatment of HIV-1 infection in adult 
patients with no ART history. DOR/3TC/TDF is proposed to be indicated as a complete regimen for the 
treatment of HIV-1 infection in adult patients with no ART history. DOR is proposed as 100 mg tablet 
taken orally once daily. DOR/3TC/TDF is proposed as a fixed dose combination (FDC) tablet that contains 
100 mg doravirine (DOR), 300 mg lamivudine (3TC), and 300 mg tenofovir disoproxil fumarate (TDF). 
DOR/3TC/TDF is proposed to take one tablet orally once daily. If DOR/3TC/TDF is co-administered with 
rifabutin, add DOR one tablet  12 hours after taking DOR/3TC/TDF. Both lamivudine (3TC) and tenofovir 
disoproxil fumarate (TDF) are nucleoside reverse transcriptase inhibitor (NRTI). While 3TC (approved by 
the FDA in 1995) and TDF (approved by the FDA in 2001) have been on the market for more than 10 
years, DOR has not been approved in any jurisdiction. Because HIV disease is a chronic condition, ART is 
to be continued indefinitelyb. 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for DOR and DOR/3TC/TDF relevant to this review:   

• October 24, 2017: NDA 210806 for doravirine (DOR) and NDA 210807 for DOR/3TC/TDF received 

• April 10, 2018: A Post Mid-cycle meeting was held between the Agency and the Applicant. The 
Agency informed the Applicant that based on the currently available data, there were no safety 
issues that require a REMS for DOR and DOR/3TC/TDF. 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
HIV-1 infection is a life threatening and serious diseasec that affects approximately 37 million people 
around the world.  In the United States (US), an estimated 1.1 million peopled were living with HIV at the 
end of 20151, of those people, about 15%, or 1 in 7, did not know they were infected. In 2016, 39,782 
people in the US received an HIV diagnosis. In the US, 12,497 people died from HIV infection in 2015. 
The cumulative number of deaths due to  AIDS in the US, throught 2015 was 692,789.2 Undiagnosed and 
poorly treated HIV-1 infection not only spread of HIV infection, but also increase HIV drug resistance. 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
c Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 
d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  
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HIV attacks and destroys the infection-fighting CD4 cells of the immune system. Loss of CD4 cells makes 
it hard for the body to fight off infections and certain HIV related cancers. Without ART, most individuals 
with HIV will eventually develop progressive immunodeficiency marked by CD4 T lymphotcyte cell 
depletion and leading to acquired immune deficiency disease (AIDS)-defining illnesses and premature 
death. The primary goal of ART is to prevent HIV-associated morbidity and mortality. This goal is best 
accomplished by using effective ART to maximally inhibit HIV replication to sustain plasma HIV-1 RNA 
(viral load) to less than 50 copies/ml. The secondary goal of ART is to reduce the risk of HIV transmission. 

People on ART take a combination of HIV medicines every day. ART is recommended for everyone who 
has HIV. People with HIV should start ART as soon as possible. ART cannot cure HIV, but HIV medicines 
help people with HIV live longer, healthier lives. ART has reduced HIV-related morbidity and mortality at 
all stages of HIV infection and has reduced HIV transmission. Maximal and durable suppression of 
plasma viremia delays or prevents the selection of drug-resistance mutations, preserves or improved 
CD4 T lymphocyte cell numbers, and confers substantial clinical benefits.   

There are more than 35 HIV drugs approved by the FDA to treat HIV-1 infection.3  Some HIV drugs are 
available in combination (two or more drugs combined in one pill). The HIV medicines are grouped into 
7 classes according their mechanism of action. The 7 drug classes are nucleoside reverse transcriptase 
inhibitors (NRTIs), non- nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), 
fusion inhibitors (FIs), CCR5 antigonists, integrase strand transfer inhibitors (INSTIs), and post-
attachement inhibitors. In addition, 2 drugs, ritonavir (RTV, is a PI) and cobicistat (COBI) are used only as 
pharmacokinetic (PK) enhancers to improve the PK profiles of some antiretroviral durgs. There are 19 
fixed dose combination (FDC) approved by FDA for the treatment of  HIV infection or for the pre-
exposure prophylaxis (PrEP).  

Current US ART guidelines4 recommend that an initial ART consists of 2 NRTIs incombination with a third 
drug from one of 3 classes: an INSTI, a NNRTI, or a PI with a PK-enhancer. As shown in clinical trials and 
by retrospective evaluation of cohorts of patients in clinical care, this strategy for initial treatment has 
resulted in suppression of HIV replication and CD4 T lymphocyte cell increases in most individuals with 
HIV. 

4 Benefit Assessment 
The efficacy of DOR/3TC/TDF is based on the analyses of 48-week data from a randomized, multicenter, 
double-blind, active controlled phase 3 trial (DRIVE-AHEAD, NCT 02403674) in HIV-1 infected subjects 
with no ART history (n=728). Patients were randomized and received at least one dose of either 
DOR/3TC/TDF (364 patients) or efavirenz (EFV) 600 mg/emtricitabine (FTC) 200 mg/tenofovir disoproxil 
fumarate (TDF) 300 mg (364 patients) once daily. At baseline, the median age of patients was 31 years, 
15% were female, 52% were non-white, 3% had hepatitis B or C coinfection, 14% had a history of AIDS, 
21% had HIV-1 RNA >100,000 copies/ml, and 88% had CD4+ T-cell count >200 cells/mm3, these 
characteristic were similar between treatment groups.  
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The primary endpoint was HIV-1 RNA<50 copies/ml at week 48. Week 48 outcomes in DIRVE-AHEAD are 
provided in Table 1.5  At 48 weeks, the study showed that a once daily single tablet, DOR/3TC/TDF met 
its primary efficacy endpoint of non-inferiority based on the proportion of patients achieving levels of 
HIV-1 RNA <50 copies/ml.e 

Table 1: Virologic outcome in DRIVE-AHEAD at week 48 in HIV-1 adult subjects with no antiretroviral 
treatment history      

Outcome DOR/3TC/TDF once daily EFV/FTC/TDF once daily 

Number of subjects 364 364 

HIV-1 RNA< 50 copies/ml 84% 81% 

Treatment difference (95% 
Confidende Interval) 

3.5% (-2.0%, 9.0%)  

HIV-1 RNA≥50 copies/mla 11% 10% 

  a Inculdes subjects who discontinued study drug or study before week 48 for lack or loss of efficacy and 
subjects with HIV-1 RNA ≥ 50 copies/ml in the week 48 widnow.   

 

As presented at the midcycle meeting, the clinical reviewer concluded that the applicant provided 
evidence of efficacy based on suppression of viral load at the 48 week primary endpoint.6 

5 Risk Assessment & Safe-Use Conditions 
The safety assessment of DOR/3TC/TDF is based on week 48 data from two phase 3, randomized, 
international, multicenter, double-blind, active-controlled trials. A total of 747 patients received 
doravirine either as the single entity in combination with other antiretroviral drugs as background 
regimens (n=383), or as the fixed-dose DOR/3TC/TDF (n=364). In DRIVE-AHEAD (NCT 02403674), there 
was one death in the DOR/3TC/TDF arm and 3 deaths in the EFV/FTC/TDF arm. None were considered 
treatment related by the clinical reviewers. The death in the DOR/3TC/TDF arm was attributed to 
unknown reason (CD4 count had dropped). 7 

The main serious risks of DOR/3TC/TDF are described in the following sections. 

5.1   Severe acute exacerbation of HBV in patients coinfected with HIV-1 and HBV 

Severe acute exacerbation of HBV (liver decompensated and liver failure) have been reported in 
patients who are coinfected with HIV-1 and HBV and have discontinued productes containing 3TC or 
TDF, and may occur with discontinuation of DOR/3TC/TDF.  As with other HIV drugs, this risk will be 

                                                           
e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.  
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described in a Boxed Warning in the label.  The label will advise that patients should be closely 
moinitored with both clinical and laboratory follow-up for at least several months after stopping 
DOR/3TC/TDF.  

5.2  New onset or worsening renal impairment 

Renal impairment, including cases of acute renal failure and Fanconi syndrome (renal tubular injury with 
severe hypophosphatemia), has been reported with the use of TDF, a component of DOR/3TC/TDF. This 
risk will be communicated in the Warnings and Precautions section of the label. 

5.3  Risk of adverse reactions or loss of virologic response due to drug interactions 

The concomitant use of DOR/3TC/TDF and certain other drugs may result in known or potentially 
significant drug interactions, some of which may lead to: 

• Loss of therapeutic effect of DOR/3TC/TDF and possible development of resistance. 

• Possible clinically significant adverse reactions from greater exposures of a component of 
DOR/3TC/TDF. 

5.4   Bone loss and mineralization defects 

• Bone mineral density: In clinical trails in HIV-1 infected adults, TDF was associated with slightly 
greater decreases in bone mineral density (BMD) and increases in biochemical markers of bone 
metabolism, suggesting increased bone turnover relative to comparators. Serum parathyroid 
hormone levels and 1.25 vitamin D levels were also higher in subjects receiving TDF. 

• Mineralization defects: Cases of osteomalacia associated with proximal renal tubulopathy, 
manifested as bone pain or pain in extremities and which may contribute to fractures, have 
been reported in association with the use of TDF. Arthralgias and muscle pain or weakness have 
also been reported in cases of proximal renal tubulopathy. 

5.5   Immune reconstitution syndrome 

Immune reconstitution syndrome has been reported in patients treated with combination ART. During 
the initial phase of combination ART, patients whose immune system responds may develop an 
inflammatory response to indolent or residual opportunistic infections, such as Mycobacterium avium 
infection, cytomegalovirus, Pneumocystis jirovecii pneumonia (PCP), or tuberculosis. Autoimmune 
disorders have also reported to occur in the setting of immune reconstitution. 

If DOR/3TC/TDF is approved, these serious risks will be communicated in the Warnings and Precautions 
section of the product label. Additionally, the label will also include recommendations for monitoring 
and  management of these risks. 
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6 Expected Postmarket Use 
Doravirne and DOR/3TC/TDF are likely to be prescribed primarily in outpatient, ambulatory care settings 
by a wide variety of healthcare providers who are involved in the management and treatment of 
patients infected with HIV. There were no new AEs in the clinical trial setting that healthcare providers 
in the HIV field were not already familiar with.  

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for DOR/3TC/TDF beyond routine 
pharmacovigilance and labeling.  

8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of DOR and DOR/3TC/TDF FDC on the basis of the efficacy 
and safety information currently available.8  HIV is a progressive disease and initiation of ART is critical 
to reduce morbidity and mortality, as well as reduce transmission. Based on results of the phase 3 trials, 
DOR/3TC/TDF FDC was found to be efficacious with an acceptable safety profile for the treatment of 
HIV-1 infection in adult patients with no ART history.  

The most important safety concern associated with DOR/3TC/TDF is posttreatment acute exacerbation 
of HBV in patients who are coinfected with HIV-1 and HBV and have discontinued 3TC or TDF.  3TC is a 
NRTI and was approved in 1995. TDF is also a NRTI and was approved in 2001. The approved durgs that 
contain 3TC and/or TDF have a Boxed Warning related to acute exacerbations of HBV in patients co-
infected with HBV. If approved, the prescribing information of DOR/3TC/TDF will also have a Boxed 
Warning and a Warning and Precaution related to acute exacerbations of HBV. The AEs  reported in the 
clinical trials for DOR/3TC/TDF were similar to the currently approved drugs used to treat HIV infection, 
and have been well described in the guidelines9  and literature for ART for several years. The risks of 
DOR/3TC/TDF will be communicated in the labeling in the Warnings and Precautions section of labeling 
as follows: new onset or worsening renal impairement, risk of adverse reactions or loss of virologic 
response due to drug interactions, bone loss and mineralization defects, and immune reconstitution 
syndrome. None of these risks have required a REMS for other drugs for HIV treatment. DOR/3TC/TDF 
will likely be prescribed by healthcare providers who are actively involved and aware of the 
management of ART for HIV infection.   

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable, therefore, a REMS is not necessary for 
DOR/3TC/TDF to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling was ongoing. Please notify DRISK if new safety information becomes available 
that changes the benefit-risk profile; this recommendation can be reevaluated.   
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