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Abstract
In 2010/2011, regional commissioners withdrew payment for the fixed-dose combination Combivir, forcing a switch to
component drugs. This was deemed clinically acceptable and annual savings of £44 k expected. We estimated the true
costs of switching and examined patient outcomes. Information for 46 patients using Combivir was extracted from case
notes for each clinical contact in the 12 months pre- and post-switch (clinician seen, tests, antiretrovirals). Post-switch
care costs £93/patient more annually versus pre-switch (95% CI £424 to £609), yielding £4278/year more post-switch for
all patients. Drug and pathology costs were more expensive post-switch and extra clinical visits required. None of these
results were statistically significant. Forty-two per cent of patients switched directly or in the subsequent year to an
alternative fixed-dose combination rather than generics. Costs in this group were significantly higher post-switch driven
by drug cost. Six patients (13%) reported problems with the switch including confusion around dosing and new side
effects. As less-expensive generic antiretroviral drugs become available, it may appear cheaper to switch from fixed-dose
combinations to component drugs. However, the additional clinical costs involved may outweigh the initial cost savings of
the drugs and switching may cause confusion for some patients, risking loss of adherence.
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Introduction
The cost of HIV care in the UK was estimated to be
£762 million in 2010, and approximately two-thirds of
this was spent on antiretroviral (ARV) drugs.1 These
costs are increasing annually, as the cohort of HIVinfected individuals continues to increase in size and
age each year.1,2 Cost-eﬀective provision of HIV care
is therefore vital. With a wide range of ARVs now oﬀpatent, cost savings may be possible if patients switch
to cheaper generic versions of these drugs, including
ﬁxed-dose combinations (FDCs) to component drugs.
However, unless generic FDCs also become available, there is likely to be increased pill burden associated with switching to generic component drugs.
Increased pill burden is known to be associated with
poorer adherence3 and poorer self-reported health
status.4 To date, no randomised trials examining eﬃcacy of branded co-formulations of ARVs with generics
have been conducted, so the comparative eﬃcacy is
unknown. Mathematic modelling of using a three-pill
generic regime in place of a branded combination

performed in the USA suggested a large cost saving,
although the authors acknowledge that this confers a
small survival disadvantage in their model and may not
reﬂect real-world results.5
In July 2010, the HIV Commissioners in the East
Midlands region of England stopped reimbursement
for the antiretroviral FDC Combivir (Qualie M, personal communication). Instead, they agreed to only pay
for the individual components (generic Zidovudine
[AZT] licensed in 2008,6 which was considerably less
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expensive than the branded equivalent, plus branded
Lamivudine). Although not a ﬁrst line treatment at
the time, a signiﬁcant number of patients still took
Combivir (9% of all patients on ARVs at that
time), either due to reluctance to switch regime or
their wish to continue with a regime started during
pregnancy. Despite the small numbers, it was deemed
by the Commissioners that this change could save an
estimated £44,000 annually in our cohort of 800
patients (Qualie M, personal communication). This
saving would have represented approximately 1% of
the unit’s ARV total drug spend. No restrictions were
placed on clinicians to avoid switching patients to alternative FDCs.
In this paper, we demonstrate the true costs and
potential clinical impact on patients of a policy to
switch from a branded FDC to alternate regimens,
using the example of Combivir. Results from this case
study can inform drug funding decisions.

Methods
Patients and data extraction
Commissioners asked Trusts to stop prescribing
Combivir for new patients from April 2010, and to
switch patients already on Combivir to component
drugs or alternate therapy by July 2010 (Qualie M, personal communication). We retrospectively extracted
data from Nottingham University Hospitals NHS
Trust’s HIV clinic from December 2009 to November
2012. All patients prescribed Combivir on 1 April 2010
were identiﬁed via pharmacy records, the date of when
they switched from Combivir and data for 12 months
prior (baseline) and for 12 months following the switch
date were extracted from patient records.

For each patient, we recorded data for each clinical
encounter (clinic visit or telephone call with clinic personnel). This included clinician(s) seen, pathology tests
ordered, ARV medication prescribed, problems and
adverse outcomes reported speciﬁc to the Combivir
switch, HIV viral load (VL) and hospital admissions.
Of the initial 64 patients prescribed Combivir on
1 April 2010, 10 women were on this treatment primarily to prevent mother-to-child transmission of HIV and
stopped taking ARVs after delivery. These patients
were excluded along with ﬁve patients who had no
on-going follow-up visits (either lost to follow-up or
moved unit) and three whose records were missing.
Pregnant patients who remained on ARVs after delivery were included in the analysis.

Costs
The perspective for the analysis was from the healthcare provider, and only direct costs were estimated
based on healthcare utilisation using a bottom-up
methodology.
Resources were considered in three categories: ARV
drugs, time with clinical staﬀ and pathology tests. We
used local costs from Nottingham University Hospitals
NHS Trust for all pathology tests and ARV prices.
Trust ARV prices were chosen as negotiated prices
can diﬀer from the British National Formulary
(BNF)7 list prices, and we wanted to accurately estimate the total costs for the Trust. These are not individually reported in this paper as they are commercially
sensitive. The authors estimated time spent by each
clinical staﬀ member for a standard clinic visit and telephone calls with diﬀerent members of staﬀ (Table 1).
The cost per hour for staﬀ was estimated using the Unit
Costs of Health and Social Care.8 No inpatient visits
were reported.

Table 1. Assumed average duration and costs of clinical consultations.
Clinical consultation
categories

Average consultation
time (minutes)a

Cost per
minute (£)b

Total estimated cost
(£) – face to face

Total estimated
cost (£) – telephone
consultationc

Medical consultant
Specialist registrar
Nursed
Hospital pharmacist
Midwifee

20
30
10
15
10

2.7
1.22
0.67
0.68
0.67

54.00
36.60
6.70
10.20
6.70

13.50
6.10
3.35
3.40
3.35

a

Source: Nottingham University Hospital.
Source: Curtis.8
c
Source: Telephone consultation for any clinician assumed to be 5 min.
d
Day ward nurse.
e
Midwife is assumed to have same unit cost as day ward nurse.
b
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Pregnant patients tend to have more hospital visits
and tests.9 Four patients were pregnant at some point
in the two-year follow-up period. Therefore, visits that
were solely related to antenatal care and did not have
any HIV specialist input were excluded (e.g. routine
antenatal screening), as was the cost of delivery of
babies and any resultant inpatient stay.

Analysis
The healthcare utilisation and associated costs were
compared for the baseline year on Combivir and the
year after switching. We also analysed clinical outcomes in the 12 months before and after switching
therapies for each patient:
.
.
.
.
.
.

patients who were switched to another FDC rather
than components of Combivir.

Results
Drug regimen
Thirty-two patients (70%) switched from Combivir to
single dose equivalents, keeping the same third agent.
Three of these had a further nucleoside reverse transcriptase inhibitor (NRTI) switch during the next 12
months onto either Kivexa or Truvada. Thirteen
patients were switched oﬀ Combivir directly onto
another FDC or single tablet regimen.

Healthcare utilisation and costs

Adverse events
Treatment failure
Viral load
Switch to another regimen
New drug resistance
Mortality

The diﬀerence in pre- and post-switch costs per
patient was compared via paired t-test.
A sensitivity analysis was undertaken to investigate
whether the results were robust to alternative unit costs
of ARV drugs in which we used BNF published costs.7
A sub-analysis was also completed where we excluded

Pre-switch and post-switch costs are reported in
Figure 1. Costs are similar between both periods, with
slightly higher costs post-switch. On average, patients
had more visits to clinicians after the switch compared
to pre-switch (7.23 [SD 2.97] and 5.07 [SD 3.45],
respectively). The average number of pathology tests
per year pre-switch was 13.91 (SD 7.92) compared to
an average of 17.09 (SD 6.98) pathology tests postswitch.
Staﬀ time costs were higher post-switch, leading to
£56 (95% CI £26 to £86) additional cost per patient
(Figure 1). Mean drug costs per patient were also
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£7,082
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£7,332
£7,424
£93 ((-£424
£424 to £629)

Figure 1. Costs of clinic visits, pathology, antiretroviral drugs and total costs pre- and post-switch.
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slightly higher post-switch (£7092 versus £7082) as were
the mean pathology costs (£142 versus £115); neither
was statistically signiﬁcant. Annual total cost of care
per patient post-switch is relatively more expensive by
£93, but the diﬀerence in costs is not statistically signiﬁcant (95% CI £424 to £609). This yields a total
increase in costs post-switch in these 46 patients
of £4278.
The sensitivity analysis indicates that ARV costs are
substantially higher when BNF prices are used compared to Trust prices. With BNF prices, the mean difference of drug costs is £713 greater post-switch (95%
CI £334 to £1091) and diﬀerence in total healthcare cost
is £795 greater post-switch (95% CI £411 to £1178).
A sub-sample analysis of patients who switched onto
components of Combivir rather than an alternative
NRTI combination shows signiﬁcant cost savings following the switch, with a reduced annual cost per
patient of £742 (95% CI £487 to £998). However,
patients who switched to another FDC generated average additional costs per patient post-switch of £1658
(95% CI £570 to £2746).

Patient-reported outcomes
Six patients (13%) reported problems with the switch –
ﬁve of these had switched directly to single-dose
Zidovudine and Lamivudine; one felt he was unable
to take the new tablets and switched again two days
later, wasting three months of drugs. One patient developed a mild and self-limiting rash. Both of these were
patients who had switched to individual Zidovudine
and Lamivudine. Four patients contacted the clinic
due to confusion about the doses or timings – one of
these had taken the incorrect dose of the new medicine
for some weeks.
One patient with a history of adherence issues had a
VL of 71 copies/uL at the date of the switch, and a
detectable VL (411 copies/uL) at one-year postswitch. All other patients maintained a fully suppressed
VL at one-year post-switch.
There were no deaths reported. One patient developed an AIDS-deﬁning illness (tuberculosis) in the year
after the Combivir switch.

Discussion
Our case study indicates that although there were cost
savings predicted for switching patients from a proprietary FDC ARV to component drugs including generics, this was based on drug cost alone and did not
account for all of the associated healthcare costs. We
show what may happen as other proprietary FDCs
come oﬀ-patent and are available as generic versions,
or if there is a decision to move patients from FDCs to
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individual components as part of cost-eﬃciency
savings.
Sub-analysis indicates that for patients switching directly to Zidovudine and Lamivudine plus a third agent,
and remaining on this regime for one year, there are
signiﬁcant savings in the total healthcare costs.
However, the savings in this group are considerably
less than initially predicted based on drug costs alone.
The increased input from clinicians and the resultant
increase in pathology tests in the 12 months postswitch, plus the actual costs to the department of the
new drug prescriptions, negates any large savings.
In addition, over one-quarter of patients (29%) did
not end up going onto the generic combinations as was
initially intended, but were switched directly to an alternative FDC. Another six others (13%) subsequently
switched in the following year. This could be due to
various reasons, including reluctance to increase pill
burden or about side eﬀects, particularly regarding
the use of Zidovudine. Analysis of this subset of
patients showed that the subsequent healthcare costs
at one year are signiﬁcantly higher in this group,
mainly driven by drug costs. It could be argued that
unless all FDC combinations were proscribed, this pattern of switch to alternative FDCs in some patients is
likely to be similar in other units.
Whilst the use of Zidovudine as part of the NRTI
backbone is no longer recommended routinely in the
British HIV Association (BHIVA) Treatment
Guidelines unless in special circumstances,10 some
patients may still require it (e.g. pregnancy, resistance
proﬁle) or prefer to remain on a regime that they are
comfortable with. The use of other NRTI/NRTINNRTI combinations is standard practice10 and as
such similar issues will arise when other drugs in
these combinations become available as generics.
Speciﬁc reference to the use of generic drugs is made
in the European AIDS Clinical Society (EACS) guidelines11 and suggests that they may be used when available, but only when they replace the same drug and do
not break a recommended FDC.
It has been shown that ARV consisting of the
so-called single tablet regimens are associated with
signiﬁcantly better adherence and lower risk of hospitalisation compared to patients using ARVs consisting
of three or more pills per day.12 Additionally, with an
increasingly aging HIV population2 and recognised
prevalence of polypharmacy in the HIV cohort,13 the
total pill burden for an individual patient may be signiﬁcantly higher than just their ARVs. There is a perceived adherence beneﬁt associated with even small
reductions in pill burden (e.g. from ﬁve to three
pills a day),4,14 and a large survey of HIV-positive individuals indicated that patients prefer regimes
which involve few pills and once-daily dosing.14,15
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Further work has shown improvements in ARV adherence when patients are given an FDC as all or part of
their regimes.16
A Spanish HIV unit found similar results to ours. All
FDCs were withdrawn for ﬁnancial reasons and
patients were switched to generics, yet there were additional costs to the hospital mainly related to adverse
events and additional staﬀ costs.17
The limitations of our study included several missing
patient records, and possible bias due to assumptions
about clinician time and resultant health cost.
However, as the same time periods and costs were
assigned pre- and post-switch it is unlikely that this
would have aﬀected results. Patient follow-up was
only done for one year post-switch. The increased clinician input and pathology may be concentrated around
the period after the switch; surveying patients for
longer than one year may show that costs regressed
to the mean. However, using drug costs alone during
the one year period indicates that the cost saving is still
non-signiﬁcant.
We were unable to collect completely accurate data
on all patient-reported problems due to the retrospective nature of the study, and had to rely on case notes.
We may have underestimated any patient anxiety or
uncertainty about the new regime, or issues not recorded at the time by the clinician. We were also
unable to add in dispensing costs to our analysis.
When extrapolating these data it should also be
noted that the withdrawal of payment for Combivir
may have acted as a catalyst for switch to newer
drugs in the form of alternative FDCs, and the removal
of older agents such as AZT from regimes. It is unclear
as to what extent similar prescribing behaviour would
follow, if more modern FDCs were restricted.
Choosing the right ARVs for patients will become
more challenging as new drugs (including new and generic FDCs) become available and ﬁscal pressures
increase. Whilst switching to generic drugs may appear
to be a solution to reducing spend on ARV drugs, it may
not be cost saving when all associated expenditure is
considered. This case study has shown that switching
is likely to generate additional healthcare costs. Basing
purchasing decisions on drug costs alone does not take
account of a more complex clinical picture. All ﬁscal
factors must be considered when making ARV commissioning decisions with the aim of providing not only
good patient treatment but also saving money. We
would expect our local results to be applicable to other
HIV clinics across the UK and internationally.
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