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Results
Based on review of 15 studies, we identified 37 putative TFV RAMs in
HBV RT, occurring both within and outside sites of enzyme activity (fig
2). Nine of these were reported by ≥2 studies (fig 3), but only two had
homologous RAMs in HIV (fig 4). The most consistently described RAMs
were S78T, L180M, A181T/V, M204I/V and N236T, mostly arising as
combinations of multiple mutations, (S78T resulted to TFV resistance in
isolation). M204I/V mutation is a well recognised YMDD mutation
associated with 3TC resistance; prior NA exposure can set the scene for
development of cross-resistance to TFV. Other factors as such
incomplete adherence, higher baseline HBV DNA level, positive
baseline HBeAg status, HIV coinfection and NA dosage have also been
associated with persistent viraemia on TFV therapy.

Fig 3: Mutations associated with tenofovir resistance in HBV, identified from a 
systematic literature review. Park E-S, et al. PMID: 30794889; Cho WH, et al. PMID: 29740207; Lee HW, et 
al.. PMID: 24836314.; Mikulska M, et al. PMID: 22825811; Liu Y, et al. PMID: 24118725; Amini-Bavil-Olyaee S, et al. 
PMID: 19263474 . ; van Bommel F, et al. PMID: 22892524. ; Lada O, et al. PMID: 22267470 ; Sheldon J, et al. 
PMID: 16218172; Liu Y, et al. PMID: 28017761

Fig 1: PRISMA flow diagram to illustrate the identification of studies for 
inclusion.

Discussion
There is emerging evidence for polymorphisms that reduce susceptibility to TVF; this is a concern 
especially in setting such as Africa where there is a widespread use of TDF and 3TC for HIV 
treatment. Overall, literature on TFV resistance is still sparse and heterogeneous, and more work is 
required to determine the relationship between genotype and phenotype. If clinically significant TFV 
resistance increases in prevalence, there will be a pressing need for the development of drugs that 
act additively or synergistically with the NAs, that inhibit a target other than DNA polymerase active 
site, and/or that can eradicate HBV cccDNA from hepatocytes.

Background
Nucleot(s)ide analogues (NA) are the most widely used antiviral treatments for chronic hepatitis B virus (HBV) infection, targeting viral reverse
transcriptase (RT) to inhibit viral replication (1). However, NAs are not curative and therefore require long-term administration in most cases, with a
risk of selecting resistance associated mutations (RAMs) (2). Tenofovir (TFV) is a nucleotide analogue formulated as either tenofovir disoproxil
fumarate (TDF) or tenofovir alafenamide (TAF). There is a high genetic barrier to the selection of tenofovir (TFV) resistance, but the distribution and
clinical significance of TFV resistance remain poorly understood. We here present assimilated evidence for the evidence for TFV RAMs with the aim
of cataloguing and characterising mutations that are likely to be of most clinical significance.

Methodology
We carried out a systematic literature search in PubMed and Scopus using PRISMA
criteria (fig1) to identify relevant papers describing clinical or laboratory evidence of
HBV resistance to tenofovir. We identified 15 studies: seven studies were case reports,
four were in vitro studies and four were longitudinal studies of CHB (with or without
HIV coinfection). We compared HBV RT to HIV RT, in order to map the likely sites of
TFV RAMs.

Fig 2: Mutations associated with tenofovir (TFV) resistance located within and outside the active 
sites of the HBV RT enzyme. 

Fig 4: A section of the reference sequence alignment of HBV RT and HIV RT. Boxes shaded in light blue 
represent sites with same amino acid when comparing HIV and HBV RT after alignment and have tenofovir 
mutations  
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