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atazanavir, 300mg capsules (Reyataz)       No.  (520/08)                      

Bristol-Myers Squibb Pharmaceuticals Ltd                       
 
 07 November 2008 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above 
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on 
its use in NHS Scotland. The advice is summarised as follows: 
 

ADVICE: following a full submission  
 

atazanavir (Reyataz) is accepted for use within NHS Scotland in antiretroviral treatment 
naïve HIV-1 infected adults in combination with other antiretroviral medicinal products.  
 
The combination of atazanavir and ritonavir was non-inferior to a standard boosted protease 
inhibitor regimen in treatment naïve HIV patients.  The combined regimen was associated 
with lower incidences of diarrhoea and lipid adverse-effects and a higher incidence of 
hyperbilirubinaemia in this patient population.  
 

 
Overleaf is the detailed advice on this product.  
 
 
 
 

 
Chairman,  

Scottish Medicines Consortium
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Indication  
Use in antiretroviral treatment naïve HIV-1 infected adults in combination with other 
antiretroviral medicinal products. 

Dosing information  
Atazanavir 300mg once daily with ritonavir 100mg once daily.  
 
Therapy should be initiated by a physician experienced in the management of HIV infection. 

Product availability date  
20 June 2008  

 

Summary of evidence on comparative efficacy 

 
Atazanavir (ATV, Reyataz

®
) was accepted for restricted use within NHS Scotland in 

September 2004 for the treatment of HIV-1 infected, antiretroviral treatment experienced 
adults, in combination with other antiretroviral medicinal products in those patients who do 
not require concomitant statin use.  The current submission aims to broaden this indication 
to include HIV-1 infected antiretroviral treatment naïve adults.  
 
This indication is supported by 48-week data from a 96-week randomised open-label, multi-
centre clinical study conducted in antiretroviral-naïve patients aged 18 years and older with 
qualifying plasma HIV RNA ≥5,000 copies/mL (c/mL) at screening, to assess the efficacy 
and safety of ATV plus ritonavir (ATV/RTV, 300mg/100mg once daily) compared to lopinavir 
plus ritonavir (LPV/RTV, 400mg/100mg twice daily), both in combination with the nucleoside 
reverse transcriptase inhibitors (NRTIs) tenofovir (TDF, 300mg) and emtricitabine (FTC, 
200mg) administered once daily. Patients included in the study were prohibited from taking 
antiretroviral therapy during the 30 days before screening or for one week or more at any 
time (although certain exceptions were permitted).  Patients were excluded from the study if 
they had proven or suspected acute hepatitis in the 30 days prior to study entry or a 
calculated creatinine clearance (CrCl) <60mL/min. 
 

The primary efficacy endpoint was the proportion of patients with HIV RNA <50c/mL at week 
48. The secondary efficacy endpoints were the proportion of patients with HIV RNA 
<400c/mL at week 48, time to loss of virologic response (TLOVR) (which defines the number 
of responders at week 48 as patients with confirmed HIV RNA <50c/mL through week 48 
without intervening virologic rebound or treatment discontinuation; failure in this analysis 
included patients with virologic rebound and those that discontinued therapy, never 
responded or were never treated), the reduction of log10 HIV RNA from baseline through 
week 48, the change in CD4 cell count from baseline through week 48, and the antiretroviral 
resistance profiles of patients experiencing virologic failure. Efficacy endpoints were 
evaluated by treatment regimen for as-randomised patients. The principal analysis of the 
primary endpoint was based on the Confirmed Virologic Response (CVR) Non-Completer = 
Failure (NC=F; intention-to-treat [ITT]) definition of response.  Supportive analyses used the 
CVR Non-Completer = Missing (NC=M), TLOVR and Virologic Response - Observed Cases 
(VR-OC) definitions of response.  Treatment regimens were compared using the difference 
in proportions (ATV/RTV minus LPV/RTV) and 95% confidence interval (CI) based on a 
stratified normal approximation.  The ATV/RTV regimen was determined to be similar (non-
inferior) to the LPV/RTV regimen if the lower confidence limit for the difference in proportions 
was greater than -10%. 
 

Of 1,057 patients enrolled in the study, 883 patients were randomised to either ATV/RTV 
(440) or LPV/RTV (443).  Five randomised patients were never treated (two in the ATV/RTV 
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group and three in the LPV/RTV group) and three patients randomised to LPV/RTV received 
ATV/RTV for the entire study. Thirty-nine patients (8.9%) in the ATV/RTV group and 58 
patients (13%) in the LPV/RTV group discontinued treatment before week 48. Patient 
demographics and baseline characteristics were not significantly different between the two 
groups. 
 
Non-inferiority of the ATV/RTV regimen to the LPV/RTV regimen was demonstrated for the 
proportion of patients with HIV RNA <50c/mL at week 48.  The lower confidence limit was 
within the pre-specified boundary of -10%.  The non-inferiority was further supported by 
analyses of HIV RNA <400c/mL at week 48.  Both regimens achieved ≥3.0 log10 HIV RNA 
reduction from baseline and were comparable for mean increases from baseline in CD4 cell 
count at week 48.  Hazard ratio estimates for TLOVR and 95% CI were 0.93 (0.71 to 1.23) 
for HIV RNA <50c/mL and 0.78 (0.56 to 1.09) for HIV RNA <400c/mL. 
 

Table 1: Results of key efficacy outcomes for pivotal study through week 48
 

Responder/Evaluable (%)  
Analysis 

Atazanavir (ATV) 
/ Ritonavir (RTV) 

(N = 440) 

Lopinavir 
(LPV) / 

Ritonavir 
(RTV) 

(N = 443) 

Difference 
Estimate  
(95% CI)  

ATV/RTV minus 
LPV/RTV 

HIV RNA <50c/mL 

Confirmed virologic response 
(CVR), NC=F (ITT) 343/440 (78)   338/443 (76)         1.7 (-3.8, 7.1) 

Confirmed virologic response 
(CVR), NC=M 

343/398 (86)   338/379 (89)        -2.9 (-7.5, 1.6) 

Time to loss of virologic response 
(TLOVR)                      

343/440 (78)   337/443 (76)         1.9 (-3.6, 7.4) 

Virologic response - Observed 
cases (VR-OC)                

335/399 (84)   333/382 (87)        -3.5 (-8.7, 1.8) 

HIV RNA <400c/mL 
Confirmed virologic response 
(CVR), NC=F 

377/440 (86) 365/443 (82) 3.3 (-1.5, 8.1) 

Confirmed virologic response 
(CVR), NC=M 

377/398 (95) 365/379 (96) 
-1.8 (-5.1, 1.5) 

 
Time to loss of virologic response 
(TLOVR)                    

377/440 (86) 363/443 (82) 
3.8 (-1.1, 8.6) 

 
Virologic response - Observed 
cases (VR-OC)                 

374/399 (94) 364/382 (95) -1.7 (-5.2, 1.8) 

CD4, mean change from baseline, 
cells/mm 

N=370* 
203 

N=363* 
219 

-16.4 (-35.9, 3.1) 

HIV RNA mean (SE) change from 

baseline, log10 c/mL 

N=397* 
-3.09 (0.042) 

N=379* 
-3.13 (0.037) 

- 

Difference estimates are stratified by qualifying HIV RNA and geographic region. * Number of patients 
with baseline and time point results. F: Failure; ITT (Intention-to-treat); M: Missing; NC: Non completer  
 

When considering the primary efficacy outcome, 343/440 patients (78%) in the ATV/RTV 
group were classified as responders without virologic rebound compared to 338/443 patients 
(76%) in the LPV/RTV group.  Virologic failure for the HIV RNA <50c/mL outcome using 
CVR (NC=F) was the most frequent reason for lack of response on both regimens (14% 
[60/440] and 12% [52/443] in the ATV/RTV and LPV/RTV groups, respectively).  Most 
patients with virologic failure were never suppressed through week 48 (65% [39/60] and 50% 
[26/52] respectively), while 27% (16/60) and 37% (19/52), respectively experienced rebound. 
Other reasons for not being a responder included discontinuation due to adverse events, 
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death, lost to follow-up and poor compliance. The pivotal study described above indicated 
that the emergence of phenotypic and genotypic resistance to ATV/RTV is a rare event and 
similar to LPV/RTV.  No patient on either regimen, with a wild-type baseline isolate, 
developed genotypic or phenotypic resistance. 
 

Summary of evidence on comparative safety 

 
Safety data from the pivotal study demonstrated that the pattern of adverse events (AEs) 
was consistent with the known safety profile of ATV/RTV and LPV/RTV when combined with 
NRTIs.  ATV/RTV demonstrated a significantly better lipid profile compared to LPV/RTV. 
Mean percent changes from baseline in fasting lipids (total cholesterol [13% versus 25%], 
non-HDL cholesterol [8.2% versus 22%] and triglycerides [15% versus 52%]) at week 48 
were significantly lower on ATV/RTV than LPV/RTV. Treatment-related 
hypertriglyceridaemia occurred in 2.3% and 8.5% of patients on ATV/RTV and LPV/RTV, 
respectively.  A total of 2.3% and 7.6% of patients on ATV/RTV and LPV/RTV, respectively, 
received lipid lowering therapy.  
 
ATV/RTV demonstrates an improved gastrointestinal tolerability profile compared to 
LPV/RTV.  Diarrhoea of any grade was reported in 2.5 times as many patients on LPV/RTV 
as ATV/RTV (53% versus 21%), whilst only 2.3% of patients on ATV/RTV had grade 2 to 4 
diarrhoea (described as mild to moderate) compared to 11% on LPV/RTV.  Diarrhoea was 
reported as a serious adverse event (SAE) in 1.4% of patients on LPV/RTV and <1% of 
patients on ATV/RTV.  Treatment-related diarrhoea (11% versus 46%) and nausea (15% 
versus 22%) occurred with a lower frequency in the ATV/RTV group than the LPV/RTV 
group.  Four patients (<1%) on LPV/RTV discontinued due to diarrhoea compared to none 
on ATV/RTV.  A total of 5.7% and 13% of patients on ATV/RTV and LPV/RTV, respectively, 
received the anti-diarrhoeal therapy, loperamide, through week 48 with the frequency of at 
least 10%. 

 
Bilirubin-associated disorders constitute a recognised side effect of ATV/RTV which is both 
benign and reversible and not associated with any hepatocellular toxicity.  In the ATV/RTV 
regimen bilirubin-associated disorders of jaundice, hyperbilirubinaemia and ocular icterus 
were more common on ATV/RTV than LPV/RTV (any grade; 35% versus 1.1%). Treatment-
related jaundice (15% versus <1%), hyperbilirubinaemia (9.5% versus 0%) and ocular 
icterus (8.4% versus 0%) of any grade occurred with a higher frequency in the ATV/RTV 
group compared with the LPV/RTV group. Grade 2 to 4 treatment-related 
hyperbilirubinaemia and jaundice were also higher in the ATV/RTV group (5.9% versus 0% 
and 3.6% versus 0%, respectively). Patient discontinuation due to jaundice/ 
hyperbilirubinaemia was rare (<1% in the ATV/RTV group and 0% in the LTP/RTV group).  
 
Supportive safety data from a 96-week open-label randomised controlled trial evaluating 
ATV/RTV (300mg/100mg) once daily versus ATV (400mg) once daily, both combined with 
lamivudine / stavudine (XR) 300mg/100mg (75mg for patients weighing <60kg) once daily, 
demonstrated that the overall safety profile of AVT/RTV over 96 weeks was similar to that 
reported in the pivotal trial over 48 weeks.  The main discrepancy relates to the number of 
patients discontinuing ATV/RTV therapy due to AEs, which was 8.4% (8/95) in the 
supportive study at both the 48 weeks interim analysis and the 96 weeks end of trial analysis 
versus 2.5% (11/441) in the pivotal study at 48 weeks.  In the supportive study four patients 
in the ATV/RTV group discontinued therapy due to hyperbilrubinaemia, one due to jaundice 
and one due to an increase in blood bilirubin.   
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Summary of clinical effectiveness issues 

 
The British HIV Association (BHIVA) guidelines for the treatment of HIV-infected adults with 
antiretroviral therapy (2008) indicates that the efficacy outcomes used to assess treatment 
response in the pivotal study (plasma HIV RNA levels and CD4 cell counts) are proven 
surrogate markers for HIV disease progression and routinely used as markers of the 
biological activity of antiretroviral therapy.  The CD4 count is considered to be a better 
indicator of the immediate risk of AIDS-defining diseases than the viral load in those on 
antiretroviral therapy.  However, it should be noted that CD4 count and viral load responses 
do not precisely reflect the expected clinical outcome and are not perfect surrogates of the 
clinical response. 
 

Response rates (HIV RNA <50c/mL at week 48 using CVR) varied across regions but not by 
race.  When considering the mean changes from baseline of CD4 at week 48 on the 
ATV/RTV regimen, differences of ≥50 cells/mm

3
 were noted within race (lower mean change 

for blacks [154 cells/mm
3
] versus whites [226 cells/mm

3
]) and region (Africa [170 cells/mm

3
] 

versus South America [221 cells/mm
3
]).  With regard to gastrointestinal-related AEs, blacks 

had the lowest incidence of nausea on the ATV/RTV regimen (5.9%), compared to 17% to 
19% in whites, Asians, and other races.  As no data were presented to indicate the racial 
split of HIV infected patients in Scotland, it is unclear whether the results of the pivotal study, 
where 52% of patients (53% in the ATV/RTV group and 50% in the LPV/RTV group) were 
classified as non-white, will translate into clinical practice for the Scottish HIV population. 
 
ATV/RTV is the only licensed boosted protease inhibitor (PI) currently dosed once daily and 
consequently has the lowest bill burden of the PIs.  As with the majority of other PIs and 
unlike LPV/RTV, ATV requires to be taken with food.  The BHIVA guidelines note that the 
interaction of ATV with acid-reducing agents, notably proton-pump inhibitors, is not 
overcome by ritonavir boosting, and where alternative antacid strategies cannot be used, 
atazanavir should be avoided. 
 

Summary of comparative health economic evidence 

 
The manufacturer submitted a lifetime probabilistic cost-utility Markov model comparing once 
daily ATV/RTV with twice daily LPV/RTV, both in combination with tenofovir/emtricitabine in 
treatment-naïve adults.  This modelled the lipid profiles of the two arms as observed within 
the main trial impacting upon the likelihood of stroke, heart attack and angina through the 
Framingham equations.  These cardiovascular events had cost, quality of life and mortality 
impacts, the parameter estimates for these being drawn from the literature. 
 
First year discontinuation rates were differentiated by treatment being around 5% for 
ATV/RTV and 7.5% for LPV/RTV. The first year discontinuation rates were also applied to all 
subsequent cycles of the model.  Patients discontinuing first line treatment moved onto 
second line darunavir/RTV plus tenofovir/emtricitabine and then to third line combination 
therapy of darunavir/RTV plus enfuvirtide and raltegravir.  The clinical effectiveness of 
second and third line therapies in terms of cardiovascular risk was assumed to be the same 
as first line LPV/RTV, though the annual discontinuation rate for darunavir was somewhat 
higher at 12%. The likelihood of an HIV-AIDS related death was modelled as a function of 
adherence to therapy, this in turn relying upon the number of doses required each day. 
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The manufacturer estimated that ATV/RTV would result in a lifetime cost saving of £17,633 
as compared to LPV/RTV. It was also estimated to yield an average 0.24 QALYs, the 
manufacturer concluding that it would dominate LPV/RTV as a result.  
 
Results were not sensitive to the different lipid profile from first line treatment, which when 
equalised between ATV/RTV and LPV/RTV had minimal impact: increasing the anticipated 
cost savings to £17,942 and reducing the health gain to 0.22 QALYs. 
 
Equalising the discontinuation rate from the first line treatments for years 2 and beyond 
reversed the anticipated cost savings, causing ATV/RTV to result in a net overall treatment 
cost of £3,512 though the anticipated patient gain also increased slightly to 0.25 QALYs 
resulting in a cost effectiveness estimate of £14,293 per QALY.  The anticipated health gain 
was sensitive to the assumed HIV mortality rate which if equalised between treatments 
caused it to roughly halve to 0.15 QALYs.  Equalising the incidence of moderate diarrhoea 
over the period of the model also roughly halved the patient gain to 0.13 QALYs.  
 
While sensitivity analyses showed some variability in the results, the economic case was 
demonstrated.  
 

Summary of patient and public involvement 

 
A Patient Interest Group Submission was not made. 
 

Additional information: guidelines and protocols 

 
British HIV Association (BHIVA) guidelines for the treatment of HIV-infected adults with 
antiretroviral therapy, 2008 (web consultation draft available at www.bhiva.org) recommend 
that efavirenz should be considered first line in all patients.  Boosted PIs should be reserved 
for specific groups of patients, such as those with primary NRTI and / or non-nucleoside 
reverse transcriptase inhibitors (NNRTI) resistance, women who wish to become pregnant, 
and in some patients with psychiatric problems.  The guidelines recommend that the HAART 
standard of care, in treatment naïve patients, is a regimen that consists of NNRTIs (with 
efavirenz as the recommended agent) and two NRTIs (with Truvada

®
 (tenofovir plus 

emtricitabine) or Kivexa
®
 (abacavir plus lamivudine) as the recommended agents).  For 

patients who are unsuitable for an NNRTI, the BHIVA guidelines recommend therapy 
initiation with a boosted PI (LPV/RTV, fosamprenavir/RTV, ATV/RTV and saquinavir/RTV) in 
combination with two NRTIs.    
 

Additional information: previous SMC advice 

 
Following a full submission SMC issued advice in September 2004: Atazanavir (Reyataz

®
) is 

accepted for restricted use within NHS Scotland for the treatment of HIV-1 infected, 
antiretroviral treatment experienced adults, in combination with other antiretroviral medicinal 
products in those patients who do not require concomitant statin use.  The combination of 
atazanavir and ritonavir was non-inferior to a standard boosted protease inhibitor (PI) 
regimen in patients with moderate previous exposure to PIs, however, it was inferior in 
patients with PI-resistant viruses.  It was associated with lower incidences of diarrhoea and 
lipid adverse-effects and a higher incidence of hyperbilirubinaemia. The health economic 
case for use is acceptable when atazanavir is compared with a standard boosted protease 
inhibitor regime in patients receiving concomitant statins. 
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Following an abbreviated submission SMC issued advice in November 2006: Lopinavir 
200mg, ritonavir 50mg tablet (Kaletra

®
) is accepted for use in NHS Scotland for the 

treatment of HIV-1 infected adults and children above the age of 2 years, in combination with 
other antiretroviral agents. For patients for whom this drug combination is appropriate, it is 
associated with a reduced pill burden compared to an existing solid oral dose formulation 
containing these drugs at no increased cost. 
 
Following a full submission SMC issued advice in July 2005: Fosamprenavir (Telzir

®
) in 

combination with low dose ritonavir is accepted for use within NHS Scotland for the 
treatment of Human Immunodeficiency Virus Type 1 (HIV-1) infected adults in combination 
with other antiretroviral medicinal products.  It should be prescribed by HIV specialists only. 
 

Additional information: comparators  

 
BHIVA guidelines 2008 recommend therapy initiation with a boosted PI in combination with 
two NRTIs for treatment naïve patients unsuitable for a NNRTI.  Boosted PIs, such as 
LPV/RTV, saquinavir/RTV and fosamprenavir/RTV are the main alternative therapies 
licensed for treatment of HIV-1 infected antiretroviral treatment-naïve adults. 
 

Cost of relevant comparators 

 

Drug Dose regimen Cost per year (£) 

 

Atazanavir plus 
ritonavir (ATV/RTV) 

300mg ATV plus 100mg RTV once daily 4,251 

Fosamprenavir plus 
ritonavir (RTV) 

700mg fosamprenavir plus 100mg RTV 
twice daily 

4,165 

Saquinavir plus 
ritonavir (RTV) 

1000mg saquinavir plus 100mg RTV twice 
daily 

4,065 

Lopinavir plus ritonavir 
(LPV/RTV) 

400mg LPV plus 100mg RTV twice daily 3,740 

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 11
th
 

August 2008. 

 

Additional information: budget impact 

 
The budget impact estimate submitted by the manufacturer covered atazanavir use in both 
treatment naïve and treatment experienced patients. A market share of 10% was assumed 
in the first year rising to 20% by year 5 resulting in 260 patients being treated in year 1 and 
462 in year 5. The gross drug cost was estimated at £992k in year 1 rising to £995k in year 5 
with corresponding net drug costs of £26k in year 1 and £120k in year 5,  assuming that 
LPV/RTV would be displaced. When the costs of managing diarrhoea and lipids were taken 
into account the net drug costs were reduced to £23k and £104k. 
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Advice context: 

 
No part of this advice may be used without the whole of the advice being quoted in full.  

 
This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
17 October 2008. 
 

Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.    

 

The undernoted references was supplied with the submission.  The reference shaded grey is 
additional to those supplied with the submission. 
 
Extracts from Bristol Myers-Squibb Clinical Study Report AI424138 - A 96 Week Study 
Comparing the Antiviral Efficacy and Safety of Atanzanavir/ritonavir with Lopinavir/ritonavir, 
Each in Combination with Fixed Dose Tenofavir-Emtricitabine in HIV-1 Infected Treatment 
Naïve Subjects. 2007. 
 
Extracts from Bristol Myers-Squibb Clinical Study Report AI424089 Addendum 2 -  A Phase 
IV Randomized, Open Label, Multicenter Study of the Antiviral Efficacy And Safety of 
Atazanavir, With and Without Ritonavir, in Combination with Lamivudine and Stavudine XR in 
Antitretroviral Naive Subjects. 2007. 
 
The European Medicines Agency (EMEA) European Public Assesment Report (EPAR) for 
atazanavir (Reyataz®), EMEA/H/C/494/II/39. www.emea.europa.eu 
 
Atazanavir (Reyataz®) Summary of Product Characteristics. Bristol Myers Squibb 
Pharmaceuticals Ltd. Electronic Medicines Compendium http://emc.medicines.org.uk. Last 
accessed  24

th
 August 2008.  

 


