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hepatitis B virus replication in a patient with a severe recur-
rence of that infection after liver transplantation (Angus et 
al., 1993). This report was followed by a pilot study involving 
nine patients with post-transplant hepatitis B infection who 
were treated with GCV for 3–10 months. Hepatitis B virus 
replication was reduced, as assessed by serum and hepatic 
hepatitis B virus DNA levels, and serum alanine aminotrans-
ferase levels declined (Gish et al., 1996).

7g.  Solid tumor-targeted gene therapy

Gene therapy using cells transfected with a so-called suicide 
gene followed by treatment with GCV is an area of active 
investigation in oncology. The principle is to make tumor 
cells susceptible to chemotherapy by transfecting them with 
a gene that activates a cytocidal drug. GCV has almost no 
effect on normal cells because they lack the enzyme required 
for its initial phosphorylation step (monophosphorylation; 
subsequent phosphorylation steps to the triphosphate are 
mediated by normal cellular enzymes), and only GCV tri-
phosphate is cytotoxic. Transfection of the herpes simplex 
TK gene into tumor cells by an adenovirus vector makes the 
cells susceptible to GCV, as the TK initiates the phosphoryla-
tion cascade; subsequent treatment with intravenous GCV 
selectively kills the TK-expressing tumor cells. This strategy 
is being investigated for the treatment of pleural mesotheli-
oma, glioblastoma multiforme, and prostatic cancer. A total 
of 21 patients with pleural mesothelioma received a high 
dose of an adenovirus encoding the HSV TK followed by 
intravenous GCV. Posttreatment antibodies to the adenovirus 
were noted in a majority of patients, but two patients with 
long-term followup were noted to have had a clinical response 
(Sterman et al., 2005). In an early phase I/II study, patients with 
progressive or recurrent glioblastoma multiforme received the 
HSV TK vector followed by intravenous GCV. Although a clin-
ical response was noted, approximately half the patients experi-
enced serious adverse events, possibly related to the treatment 
modality (Prados et al., 2003). In a phase I study, the adenovirus 
vector was directly injected into the tumor of patients with pros-
tatic cancer that locally recurred after hormonal therapy. Of 
these, 5 patients had a decrease in the serum concentration of 
prostate-specific antigen (PSA), and 1 patient had a prolonged 
clinical response. In addition, the authors describe a significant 
prolongation of the median PSA doubling time (an indication 
of slowed tumor growth) from 2.9 to 6.2 months (Nasu et al., 
2007). More recently, tumor-specific Salmonella engineered to 
carry TK was demonstrated to effectively treat human lym-
phoma xenografts when co-administered intratumorally or 
intravenously with GCV in mice lacking a functional adap-
tive immune system (Massa et al., 2013). A review of this 
topic is available (Karjoo et al., 2016).
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