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Vemlidy® (tenofovir alafenamide) 

Mechanism of Action vs Viread®  
(tenofovir disoproxil fumarate) 

This document is in response to your request for information regarding the molecular 
pharmacology and mechanism of action (MOA) of Vemlidy® (tenofovir alafenamide [TAF]), 
compared with that of Vemlidy® (tenofovir disoproxil fumarate [TDF]). 

Some data may be outside of the US FDA-approved prescribing information. In providing 
this data, Gilead Sciences, Inc. is not making any representation as to its clinical relevance 
or to the use of any Gilead product(s). For information about the approved conditions of use 
of any Gilead drug product, please consult the FDA-approved prescribing information.  

The full indication, important safety information, and boxed warnings are available at : 
www.gilead.com/-/media/files/pdfs/medicines/liver-disease/vemlidy/vemlidy_pi; 
www.gilead.com/-/media/files/pdfs/medicines/liver-disease/viread/viread_pi.  

Product Labeling 

Microbiology 

TAF MOA1 

TAF is a phosphonamidate prodrug of TFV (2’-deoxyadenosine MP analog). TAF as a 
lipophilic cell-permeant compound enters primary hepatocytes by passive diffusion and by 
the hepatic uptake transporters OATP1B1 and OATP1B3. TAF is then converted to TFV 
through hydrolysis primarily by CES1 in primary hepatocytes. Intracellular TFV is 
subsequently phosphorylated by cellular kinases to the pharmacologically active metabolite 
TFV-DP. TFV-DP inhibits HBV replication through incorporation into viral DNA by the HBV 
RT, which results in DNA chain-termination. 

TDF MOA2 

TDF is an acyclic nucleoside phosphonate diester analog of adenosine MP. TDF requires 
initial diester hydrolysis for conversion to TFV and subsequent phosphorylations by cellular 
enzymes to form TFV-DP, an obligate chain terminator. TDF inhibits the activity of HIV-1 RT 
and HBV RT by competing with the natural substrate deoxyadenosine 5’-triphosphate and, 
after incorporation into DNA, by DNA chain termination. 

MOA and Pharmacology 
TFV, an acyclic nucleoside phosphonate (nucleotide) analog of adenosine 5′-MP, undergoes 
phosphorylation within hepatocytes to the active metabolite, TFV-DP, which is an effective 
inhibitor of HBV RT (Figure 1 and Figure 2).1,2 
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Figure 1. MOA and PK of TFV Prodrugs3,4,9 

Abbreviation: GI=gastrointestinal. 

Figure 2. Phosphorylation of TFV to TFV-DP3,4 

The presence of two negative charges on TFV (dianion), however, limits its cellular 
permeability and precludes oral administration. To overcome this limitation, TFV prodrugs 
have been designed.5 

TDF is an ester prodrug of TFV that uses two lipophilic groups to improve its permeability. 
Upon oral administration, TDF is rapidly converted to TFV in plasma by undergoing esterase 
hydrolysis, which removes two ester groups, and which contributes to its short plasma t1/2.3   

TAF is a novel amidate prodrug of TFV that contains phenol and alanine isopropyl esters as 
the dianion masking groups, resulting in enhanced stability in plasma compared with TDF. 
Within the hepatocyte, TAF is broken down to TFV by CES1 and in other cells by 
Cathepsin A.4-6  

TAF has an in vitro plasma t1/2 of 30 to 90 minutes compared with 0.4 minutes for TDF.1,7,8 
This increased TAF serum stability results in a lower plasma exposure of TFV by 89% 
compared with TDF (Figure 1).9 

Renal tubular cells assist in clearing out TFV from the plasma via organic anion 
transporters, specifically OAT1 and OAT3.10 
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Abbreviations
CES=carboxylesterase 
MOA=mechanism of action 
MP=monophosphate 
OAT=organic anion 
transporter 

PK=pharmacokinetic(s) 
RT=reverse transcriptase 
t1/2=half-life 
TAF=tenofovir alafenamide 
TDF=tenofovir disoproxil 
fumarate 

TFV=tenofovir 
TFV-DP=tenofovir 
diphosphate 
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Product Label 
For the full indication, important safety information, and boxed warning(s), please refer to 
the Vemlidy and Viread US prescribing information available at:  
www.gilead.com/-/media/files/pdfs/medicines/liver-disease/vemlidy/vemlidy_pi; 
www.gilead.com/-/media/files/pdfs/medicines/liver-disease/viread/viread_pi.  

Follow-Up  
For any additional questions, please contact Gilead Medical Information at:  

☎1‐866‐MEDI‐GSI (1‐866‐633‐4474) or   www.askgileadmedical.com 

Adverse Event Reporting  
Please report all adverse events to:  

Gilead Global Patient Safety ☎ 1-800-445-3235, option 3 or  

 www.gilead.com/utility/contact/report-an-adverse-event 

FDA MedWatch Program by ☎ 1-800-FDA-1088 or MedWatch, FDA, 5600 Fishers Ln, 

Rockville, MD 20852 or   www.accessdata.fda.gov/scripts/medwatch 

Data Privacy  
The Medical Information service at Gilead Sciences may collect, store, and use your 
personal information to provide a response to your medical request. We may share your 
information with other Gilead Sciences colleagues to ensure that your request is addressed 
appropriately. If you report an adverse event or concern about the quality of a Gilead or Kite 
product, we will need to use the information you have given us in order to meet our 
regulatory requirements in relation to the safety of our medicines.  

It may be necessary for us to share your information with Gilead’s affiliates, business 
partners, service providers, and regulatory authorities located in countries besides your 
own. Gilead Sciences has implemented measures to protect the personal information you 
provide. Please see the Gilead Privacy Statement (www.gilead.com/privacy-statements) for 
more information about how Gilead handles your personal information and your rights. If you 
have any further questions about the use of your personal information, please contact 
privacy@gilead.com. 

VEMLIDY, VIREAD, GILEAD, and the GILEAD logo are registered trademarks of Gilead 
Sciences, Inc., or its related companies. 
© 2025 Gilead Sciences, Inc. 
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