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Alovudine (3'-deoxy-3'-fluorothymidine, FLT) is described in WO88/00088 as
an antiviral active against HIV and HBV. Alovudine is a prodrug which is
15 converted in vivo to the active triphosphate.

Abacavir ((1R,4S)-9-[4-(hydroxymethyl)-2-cyclopenten-1-yl Jguanine,

carbovir) is described in EP 0434450 as having potent activity against HIV

and HBV. Abacavir is also a prodrug which is converted in vivo to the active
20 triphosphate.

Alovudine and abacavir have each exhibited modest synergy with certain
selected nucleosides, especially in in vitro tests (see for example US
5,571,798 and WO 00/16779). However, we have now discovered in the

25 clinical context that the particular combination of alovudine and abacavir
produces a degree of antiviral synergy which is significantly greater than the
usual level of synergy shown by the respective active agent.

Brief description of the invention

30
A first aspect of the invention provides a pharmaceutical preparation
comprising a synergistic combination of abacavir and alovudine and a
pharmaceutical carrier therefor.



pharmaceutical carrier therefor. WO 2004/002433 PCT/ SE2003/001100 2 A
further aspect of the invention provides the use of abacavir and al ovudi ne
t oget her Wor2oe4m®2433eat mrent of HBV or especially nul tire®CItSEneo3iMpo wher ei n
the use conprises conbined, conconmitant o sequential administration of
al ovudi ne and abacavir. 5 The invention further provides a patient pack

conprising alo ' ' | hf o ti i r t ai ni ng
Girect; ong on (ra0EAEeES neRRRl pRUeRthe B HRARY: b Hobyife

conbi nati on. 1dogEtirerforcthp dehbdént qf HE\Vbomaspdeighemulifresistant/HVawhsyairer gy  of
the invention r QVi h nefjts as. e conplete vi.ral suppression,

vi ral suppressit@%gseogcgﬁpr?S%%&@%%%ﬂ’ 8%%90?'?'%%1{ PLSYEn Mg@ﬂ'@ at&ﬂn rug- escape
nmut ati ons and taloysdinetamdddaeadprent of nmultiresistant H 'V and HBV and

al l ows better nmanagenment of drug related toxicities. The use of this drug
conbi nationsmay, 15 in some circunstances decrease the nunber of pills

taken by the paheamienton furthee pRivided d peticRBSEckmBRingAbRldidasd/od t Wi | | be
appr eci at ed thaé t he al ovudi ne and. abacavir .conbination of the invention
may be admi ni sBERERYIANAAN RFBEEPY insgitcariaining dirretionsandhe use pihadht 20

phar maceut i cal aRBRS dnidYbacVir HYEHRA N @mbinatidh. t he case of sequenti al
admnistration, the delay in admnistering the second active ingredient

should not be such as to |lose the synergistic benefit of the invention.

Typical l'y 1§eqtfﬁ€tdn%kp@c%§%|ﬂrﬁdf6@4d @&yrdé bt arftRiral %ﬁ@%gﬁ%ﬁ%@mﬂ% greater

than 12 hours, prefera ess than 1 hour, su | re and after a
meal . 25 Due i PEOVigRSEUCHIbengfifisiastnyore sapwiaiayiralssipptesaion, vieal gupprassion
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the development of multiresistant HIV and HBV and allows better
management of drug related toxicities. The use of this drug combination may,
15 in some circumstances decrease the number of pills taken by the patient and

therefore increase patient compliance.

It will be appreciated that the alovudine and abacavir combination of the
invention may be administered simultaneously, either in the same or different

20 pharmaceutical composition, or sequentially. in the case of sequential
administration, the delay in administering the second active ingredient should
not be such as to lose the synergistic benefit of the invention. Typically
sequential administration will not involve delays of greater than 12 hours,
preferably less than 1 hour, such as before and after a meal.

25
Due its good tolerability, once day dosing and very small dosage/day,
alovudine can advantageously be administered as an add-on to existing
HAART regimes, such as therapies comprising one or two nucleoside
analogues and a protease inhibitor and/or one or more NNRTIs. Such

30 permutations can be chosen from conventional HIV antivirals such as 3TC,
ddl (2’,3’-dideoxyinosine), nevirapine, delavirdine, efavirenz, ritonavir, kaletra,
saquinavir, amprenavir, amprenavir phosphate, indinavir etc. Preferably the
preexisting regime or concomitant antiviral does not include d4T.
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15
In general alovudine is dosed in the range of about 0.001-0.5 mg/kg/day,
preferably 0.005-0.15 mg/kg/day. Favoured regimes thus include 0.01-0.5
mg/kg/day, such as 0.05-0.12 mg/kg/day. Preferably the alovudine is present
in an amount of 0.1-20 mg per unit dose, such as 0.5-10 mg per unit dose,
20 especially 0.5-5 mg/unit dose, such as 2-5 mg per unit dose.

Alovudine and abacavir are conveniently administered once or twice a day,
especially once per day.

25  The alovudine and abacavir are conveniently administered and/or presented
in a weight ratio corresponding to their respective EDzq for example in the
ratio 1-10:200-800

Abacavir is commercially available and its production is extensively described
30 in the patent and academic literature. Alovudine is conveniently prepared as
described in EP 495 225 and EP 470 355.

Abacavir and alovudine, particularly at the dosage rates herein described,
are readily formulated in conventional pharmaceutical carriers and with
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15  afford a sustained release formulation. Alternatively the formulation may be
presented as a nasal or eye drop, syrup, gel or cream comprising a solution,
suspension, emulsion, oil-in-water or water-in-oil preparation in conventional
vehicles such as water, saline, ethanol, vegetable oil or glycerine, optionally
with flavourant and/or preservative and/or emulsifier.

20
Brief description of the drawings

An embodiment of the invention will be illustrated by way of example only
with reference to the drawings in which:

25 Figure 1 depicts median reduction in viral load in patients treated with the
synergistic combination of the invention comprising alovudine added to an
abacavir-containing regimen; in contrast to patients treated with alovudine
and a non-abacavir-containing regimen.

Figure 2 depicts reduction in viral load in a comparative experiment in which

30 an alovudine /ddl-containing regimen is plotted beside an alovudine/non-ddl
regimen.

Figure 3 depicts HIV suppression as a function of antiviral concentration for
alovudine, abacavir or the 1:200 combination.
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D4T, nevirapine, DMP, ritonavir, kaletra, saquinavir, amprenavir and
indinavir, administered in their conventional dosage forms and regimens.

15  Antiviral load evaluation was performed weekly and then four weeks after
discontinuation of alovudine. The alovudine addition was generally well
tolerated and there was no withdrawal from therapy and no serious adverse
events. A transient mean increase in CD4 counts of +52 counts/mm?® was
detected.

20
The results are plotted in Figures 1 and 2. Referring initially to Figure 1, it will
be apparent that the alovudine/abacavir-containing regimen results in
significantly lower median viral loads compared to patients administered with
alovudine but whose concomitant regimen did not include abacavir. This

25  profound reduction in viral load with alovudine/abacavir of the invention is
surprising when contrasted with the performance of alovudine and ddl
(didanosine) regimes in Figure 2, plotted against non-dd! containing
regimens. Alovudine and ddl show clear synergy in in vitro tests (Cox et al
AIDS Res Hum Retrovir. 1994 (12):1275-9). As is seen in Figure 2, this

30 known synergy translates in the clinical setting to a 0.2-0.3 log reduction. In
contrast the combination of the invention consistently resulted in 1-1.5 log
reductions, which is a quantum jump in synergy bearing in mind the
logarithmic scale used.
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constant ratio is selected to reflect the relative potency of the drugs. For

15  example the potency of abacavir in cell culture is 200 times less than the
potency of alovudine. Accordingly, within a mixture, the relative contribution
of abacavir would be drowned by the potency of alovudine if the mixture was
equimolar. At a ratio of 1:200 abacavir:alovudine the respective contributions
of the two drugs become apparent and the additional activity due to synergy

20 is measurable. The anti-viral effect was measured day 5 using the XTT
colorimetric method.

Figure 3 plots antiviral activity against concentration for alovudine
(abbreviated to FLT on this graph) and abacavir (abbreviated to ABC on this
25  graph) or and the mixture of the two at 1:200. Dissecting the points of the
alovudine: abacavir 1:200 curve, especially those around the EDsy, it is
readily apparent that the antiviral activity of the mixture is greater than the
sum of the contributions of the respective parts. For example, the triangle at
65% inhibition at 0.63uM reflects a mixture where the abacavir component is
30 at 0.63 micromolar and the alovudine component is 1/200 of that, ie 0.003
micromolar. However, abacavir alone (diamonds) at 0.63 uM produces an
inhibition of just 10%, whereas alovudine alone (squares) at 0.003 uM
produces an inhibition of 27%. The sum of the components is thus 37%. In
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concentrati ons ; pEOMICLH BN and £ BHddt@ than 1 indicates antagonism. The
15 combination indices for the combination of the invention in comparison to
prior art combinations is tabulated in Table 1 below. Once again, the
combinations have been tested at molar ratios reflecting their relative EDsgs

in cell culture.
20 Table 1
Combination Molar Combination Index
ratio

50% 75% 90%

inhibition inhibition inhibition
FLT + stavudine (d4T) 1:40 0.94 0.96 0.99
FLT + zidovudine (AZT) | 1:1 0.70 0.71 0.72
FLT + didanosine (ddl) | 1:250 0.95 0.76 0.61
FLT + abacavir (ABC) 1:200 0.74 0.57 0.47

The preferred alovudine combination in the prior art (US 5,571,798) is

25  AZT/alovudine which in this experiment produces an average Cl of 0.71
across the three levels tested. In contrast the combination of the invention
producés an average ClI of 0.59, ie a significantly more profound degree of
synergy than is demonstrated in the prior art combination. Similarly, another
favoured combination in US 5,571,798, ddl in conjunction with FLT produces
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Consistent with the clinical trial of Example 1, Table 1 indicates that
stavudine (d4T) is a less favoured component to combine with alovudine and
15 did not exhibit any significant degree of synergy as measured by Cl.
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the conbinati on of the invent.ion and prior art conbinations .S .l ven
bettor at | EDoOTcom/hPEaMaseL e DA BT T o PAS R sentinaieth & o'y
precedi ng par agihaialir andeseveidrrtandi ¢ phdrinaceltical catiet theedforof Exanpl e 1, Table

1 indicates that stavudine (d4T) is a |l ess favoured conponent to conbine
with alovud® ne and 15 did not exhibit any significant degree of synergy as

neasured by C2 WO RQRYPMBaEcBidiigIe2id/ PRASRH the alédudiness preslnt in

pharmaceutical preparation conprising a synergistic conbination of
abacavir and afaF@UAECThA0 MPPRIYMEAOSE cal carrier therefor. 5 2. A
preparation according to claim1l wherein the alovudine is present in an
amount of 1-10 ng per unit dose. 3. A preparation according to claim?2
wher ei n t he al 3vudiAerepargionsageerding toxiim? wheight thefalerusling s prgepein uni t

dose. 4. Apr egﬁg%hﬂpomggrg'g{b drQnft4dsdn 3 wherein the alovudine is
present in an anount of '0.5- per unit dose.
4, A preparation according to claim 3 wherein the alovudine is present in
an amount of 0.5-5 mg per unit dose.

15 5. A preparation according to claim 1, wherein the abacavir is present in
an amount of 200-800 mg per unit dose. ‘

6. A preparation according to claim 5, wherein the abacavir is present in
an amount of 300-500 mg per unit dose.

20
7. A preparation according to claim 1, wherein the alovudine and
abacavir are present in a weight ratio corresponding to their respective EDsg.

8. A preparation according to claim 1, wherein the alovudine and
25 abacavir are present in the ratio 1-10:200-800

9. A patient pack comprising alovudine and/or abacavir and an
information insert containing directions on the use of both alovudine and
abacavir together in combination.

30
10.  Use of abacavir and alovudine together for the treatment of
multiresistant HIV, wherein the use comprises simultaneous, combined or
sequential administration of alovudine and abacavir.



15 5. A preparation according to claim1, wherein the abacavir is present
in an anmount of 200-800 ng per unit dose. 6. A preparation according to
cl ai m5, wbeoei/m243ae abacavir is present in an anobunt @CTHE0500110y per
unit dose. 20 7. A preparation according'o claim1, wherein the al ovudi ne
and abacavir are present in a weight ratio corresponding to their

respective ED5 8 I C i | al.m.: .t he

al ovudi ne and g% abggg\e?é&g&é%'ﬁ:@&eﬂp ' ﬁh&eﬂﬂth}.k%%%ée%@ﬂ@%@&h

pati ent pack cofpprepanstical as/defined irnany one abcaimsi 1-8an thegpatienhpacknelt i on
insert contai mﬁ%ﬁﬂ irections on the use of both al ovudi ne and abacavir
together in co tion. 30 10. Use of abacavir and al ovudi ne together for
the treatnment of nmultiresistant H'V, wherein the use conprises

si mul t aneous, conbi ned or sequential admnistration of al ovudi ne and
abacavir. WD 2004/ 002433 PCT/ SE2003/ 001100 10 11. Use according to claim
10, wherein the use conprises admnistration of a preparation as defined
in any one of clains 1-8 or the patient pack of claim?9.




