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Reports on Individual Drugs 

Lamivudine: impressive benefits in 
combination with zidovudine 

The value of zidovudine and other first generation 
antiretroviral nucleoside analogues has been 
seriously compromised by rapid emergence of 
resistant variants of HIV (1-5). In some cases, 
clinically-evident drug resistance has developed 
within a matter of weeks. Several clinical studies 
have suggested that the clinical response might be 
prolonged by using these analogues in com
bination. Gains obtained with combinations of 
zidovudine and didanosine (6-8) were initially 
reported to be modest. However, a preliminary 
report of results obtained in a European/Australian 
multicentre study indicates that, after some two 
years of use, zidovudine administered in 
combination with either didanosine or zalcitabine, 
confers "substantial and significant advantage in 
survival and disease-free survival" over zidovudine 
monotherapy (9). Meanwhile, impressive early 
results have recently been reported with a com
bination of zidovudine and lamivudine among 
patients in the early stages of HIV infection (1 0). 

The nucleoside analogues act by inhibiting HIV-1 
reverse transcriptase after phosphorylation in vivo 
(11 ). This viral enzyme is crucial to the replication 
of HIV since it transmutes the single-stranded RNA 
genome of HIV-1 into double-stranded DNA which 
integrates into the chromosomal apparatus of the 
cell. This inserted DNA (or provirus) generates new 
retroviral RNA through the normal mechanisms of 
cellular transcription. The gene that expresses the 
reverse transcriptase enzyme is subject to a high 
frequency of mutations (12, 13) and, in the 
presence of zidovudine, mutants that confer 
resistance to the drug are preferentially selected. 
Typically, resistance to zidovudine develops 
progressively, since it results from the accumulation 
of several independent mutations (14). 

In vitro, lamivudine has activity against a wide 
range of isolates of HIV-1 including variants 
resistant to zidovudine (15-17). However, when 
given as monotherapy to patients with early HIV-1 
infection, a marked decline in viral load (serum 
HIV-1 RNA) is consistently followed within a few 
weeks by a rise that is coincident with the 

emergence of highly resistant mutant virus (18). In 
vitro selection experiments have shown that a 500-
fold increase in resistance to lamivudine is 
conferred by a mutation at a single site (codon 184) 
of the HIV-1 reverse transcriptase gene (19-21 ). 

The clinical value of lamivudine in combination 
therapy arises because, not only do virions 
resistant to lamivudine remain sensitive to 
zidovudine in vitro (21, 22), but introduction of this 
mutation resensitizes virions previously resistant to 
zidovudine (21 ), and mutations conferring 
resistance to zidovudine appear more slowly in 
patients who are also receiving lamivudine (23). 
Moreover, both drugs act synergistically against 
primary clinical isolates in vitro (24); they may 
target different populations of infected cells (25); 
and lamivudine is well tolerated in comparison with 
other nucleoside analogues (26). 

The recently reported clinical study (1 0), which was 
conducted at 26 hospital centres in North America, 
was a double-blind, randomized, placebo-controlled 
trial lasting 24 weeks, with a blinded extension 
phase lasting an additional 28 weeks. Patients 
received one of four regimens: lamivudine, 300 mg 
every 12 hours; zidovudine, 200 mg every 8 hours; 
or zidovudine 200 mg every 12 hours in combina
tion, respectively, with lamivudine 150 mg or 
lamivudine 300 mg. 

Despite the expectation that lamivudine resistance 
would rapidly emerge, there was no significant 
difference in time-related changes in plasma levels 
of CD4 cells or of HIV-1 RNA between the two 
groups receiving monotherapy. Adding lamivudine 
to zidovudine strongly potentiated immunological 
and antiviral activity, as measured by these two 
indicators, without altering the safety profile 
associated with zidovudine. After one year, patients 
remained significantly more responsive to the 
combination regimens: 

• the mean CD4 cell count had fallen among 
patients receiving zidovudine monotherapy by 
-53±14 cells/mm3

, whereas among patients 
receiving each of the combination therapies, the 
count had risen by a mean of approximately 
+60±20 cells/mm3

. 
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• in a subgroup of 224 patients whose plasma 
initially contained more than 20 000 copies of HIV 
RNNml, the mean reduction was estimated to be 
some 35% among patients receiving zidovudine 
monotherapy, as opposed to some 99% among 
those receiving either of the combination 
regimens. 

As yet, it is too early to speculate what impact this 
potentiation will have on mortality or symptom-free 
survival. Such interaction may not be unique since 
both didanosine and zalcitabine have recently been 
reported to inhibit emergence of one of the 
mutations that confers resistance to zidovudine 
(27). Moreover, no mutations associated with 
didanosine or zalcitabine were detected in patients 
who had received these drugs in combination with 
zidovudine for some two years (27). Further 
prospective studies are needed that will examine 
clinical endpoints. At this stage, these results are 
highly impressive. Given recent success in the 
development of potent non-nucleoside antiretroviral 
compounds (28), the prospect of tangible achieve
ment in the management of HIV infection through 
combination therapy has been suddenly and 
dramatically advanced. 
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Lamivudine: encouraging 
experience in chronic 
hepatitis 8 infection 

Notwithstanding its high cost, the need for 
parenteral administration over several months, 
troublesome adverse effects, and a low rate of 
prolonged remissions, recombinant interferon alfa-
2b has long remained the only established 
treatment for chronic hepatitis 8 infections (1-4). 
Recently, nucleoside analogues- which inhibit 
reverse transcriptase - have been shown to 
interfere with replication of hepatitis 8 virus (HBV) 
as well as human immunodeficiency virus (HIV) in 
vitro (5, 6). Although, unlike HIV, HBV is not a 
retrovirus, reverse transcription of an RNA pre
genome to the minus strand of DNA is a vital step 
in its mechanism of replication (6). The therapeutic 
expectation created by these findings, however, 
was not realized in clinical studies with the first 
generation of these compounds: vidarabine, 
aciclovir, zidovudine, zalcitabine, didanosine, and 
ribavirin were found to be either largely ineffective 
in chronic hepatitis or too toxic for prolonged use 
(7-11). 

Interest in nucleoside analogues in the therapy of 
chronic hepatitis 8 infections was more recently 
revived with the demonstration that newer com
pounds in this series, including fialuridine and 
lamivudine, are particularly potent inhibitors of HBV 
in vitro (5). However, confidence in their safety was 
unexpectedly undermined when, in a recent clinical 
study (12, 13), treatment with fialuridine was 
associated with several fatalities resulting from 
refractory lactic acidosis, hepatic and renal failure, 
pancreatitis and myopathy (14). 

Before this setback occurred, promising results had 
been reported from preliminary clinical studies of 
lamivudine in patients with chronic hepatitis. In one 
of these, the patients were concomitantly treated for 
HIV infection (15). In the other, 75 patients were 
treated with lamivudine for four weeks at doses 
ranging from 5mg/day to 600 mg/day (16). Daily 
doses of 1 00 mg or more resulted in complete 
suppression of pre-existing serum levels of HBV 
DNA but, in all but three patients enrolled in the 
latter study, rebound rapidly followed cessation of 
treatment (16). 

More promising results have now been obtained 
with extended courses of lamivudine (17). In a 
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