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Abstract

There is interest in introducing generic antiretroviral drugs (ARVs) into high-income countries in order to maximise

efficiency in health care budgets. Studies examining patients’ and providers’ knowledge and attitudes to generic substi-

tution in HIV are few. This was a cross-sectional, observational study with a convenience sample of adult HIV-infected

patients and health care providers (HCPs). Data on demographics, knowledge of generic medicine and facilitators of

generic substitution were collected. Descriptive and univariate analysis was performed using SPSS V.23TM.

Questionnaires were completed by 66 patients. Seventy-one per cent would have no concerns with the introduction

of generic ARVs. An increase in frequency of administration (61%) or pill burden (53%) would make patients less likely to

accept generic ARVs. There were 30 respondents to the HCP survey. Concerns included the supply chain of generics,

loss of fixed dose combinations, adherence and use of older medications. An increase in dosing frequency (76%) or an

increase in pill burden (50%) would make HCPs less likely to prescribe a generic ARV. The main perceived advantage was

financial. Generic substitution of ARVs would be acceptable to the majority of patients and HCPs. Reinvesting savings

back into HIV services would facilitate the success of such a programme.
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Introduction

Chronic disease is responsible for significant morbidity
and mortality in developed societies and an increasing
proportion of health budgets worldwide are being
transferred from the management of acute care into
that of chronic disease.1,2 Given the global burden
and economic impact of chronic disease, efforts are
refocussing onto strategies to prevent or ameliorate ill
health and disability using primary, secondary and ter-
tiary disease prevention strategies. Health care medica-
tion budgets are increasingly under strain with more
people living longer and requiring long-term medica-
tion to maintain their continued good health.1,2 HIV
medicine is an area that demonstrates admirably this
shift in focus from short-term acute care to longer term
chronic disease management.3 Over the last 20 years,
the success of HIV therapeutics has transformed this
once fatal infection into a chronic disease. Patients

with HIV infection who are engaged in care and on
active antiretroviral (ARV) regimens are now expected
to have close to normal lifespans.4 To date, the role of
ARVs has been primarily in tertiary prevention of dis-
ease progression, with a small role in post-exposure
prophylaxis.5 Recent guidance, utilising ARVs in pri-
mary and secondary prevention strategies for HIV
(Pre-Exposure Prophylaxis [PreP] and Treatment as

1Department of Genitourinary Medicine and Infectious Disease, St James

Hospital, Dublin, Ireland
2National Centre for Pharmacoeconomics, St James Hospital, Dublin,

Ireland
3School of Pharmacy, Royal College of Surgeons Ireland, Dublin, Ireland
4Department of Medicine, Trinity College Dublin, Dublin, Ireland

Corresponding author:

Jennifer A Kieran, Department of Genitourinary Medicine and Infectious

Diseases Hospital 5, St James Hospital, Dublin 8, Ireland.

Email: jkieran@tcd.ie

International Journal of STD & AIDS

2017, Vol. 28(12) 1239–1246

! The Author(s) 2017

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/0956462417696215

journals.sagepub.com/home/std

https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/0956462417696215
journals.sagepub.com/home/std


Prevention [TasP]), ensures that this will expand.6–9

However, the funding for such strategies at a time of
ongoing fiscal constraint has been challenging in many
health care systems.10,11 One strategy to optimise
resource utilisation in order to facilitate service expan-
sion in the setting of a fixed medication budget is gen-
eric substitution. Generic substitution has delivered
significant cost savings to the Irish health service in
recent years but it has not been introduced into routine
HIV clinical care and there are no national guidelines in
relation to their introduction (Barry M, 2016, personal
communication). Generic ARVs have been widely used
in low- and middle-income countries and are now being
considered in high-income countries as many of the
most commonly used ARVs have come off patent or
are due to come off patent in the near future.12–14 This
offers the opportunity to introduce generic substitution
in this disease area.15 It has been calculated that generic
substitution of ARVs would result in cost savings to the
NHS of £1.25 billion16 and it has been modelled to be
cost saving in other health services.17,18 However, it
remains a controversial strategy with conflicting results
presented in published cost-effectiveness analysis.19,20

There are many well-recognised barriers to generic
substitution such as concerns about bioequivalence,
quality and the robustness of the supply chain.21–27 In
HIV medicine specifically, there is concern that
patients’ virological outcomes and quality of life
would be adversely affected by a switch from a single
daily tablet regimen (STR) to a once-daily regimen of
three pills.28–30 STRs have non-nucleotide reverse tran-
scriptase inhibitors or integrase inhibitors as part of
their active components. As yet, there is no equivalent
STR with a protease inhibitor (PI) which mandates that
patients on PI-based regimens have greater than one
pill a day. To date there have been no data to suggest
that patients on PI-based regimens are adversely
affected by the lack of STR. Studies examining patients’
knowledge and attitudes to pill burden and generic sub-
stitution in HIV are few despite deeply held provider
beliefs that pill burden concerns are of key importance
to patients.29,31,32 This study aims to add to the know-
ledge base in order to inform policy with regards to the
acceptability of generic substitution to patients and
providers in the area of HIV.

Methods

Quantitative survey methodology was used to
achieve the study end points

Surveys were tailored for patients and health care pro-
viders (HCP) and were broadly adapted from a survey
that had been previously published by the group33

(Supplemental Appendix 1). They included both

structured and unstructured questions. Surveys were
piloted on a sample of all stakeholders prior to wider
dissemination. Surveys contained 27 items in total.
Surveys consisted of three domains: (i) demographic
features of stakeholders; (ii) knowledge of generic medi-
cine and (iii) perspectives on generic substitution, will-
ingness to accept substitution and perceived facilitators
and barriers to generic substitution. Ethical approval
for the study was obtained through the institution’s
Research Ethics Committee.

This was a cross-sectional observational study.
Survey administration and recruitment methods were
stakeholder specific. One-to-one interviews were con-
ducted with a convenience sample of adult patients
attending outpatients for routine HIV follow-up
during an eight-week period over July and August
2015. The Genitourinary Medicine and Infectious
Diseases clinic is a department within the university
teaching hospital of St. James Hospital. It currently pro-
vides HIV care to over 2000 adult patients and is the
largest service of its kind in Ireland.34 All patients gave
written consent prior to participation. There were no
exclusion criteria. Health care professionals were identi-
fied from the mailing list of a multidisciplinary continu-
ing professional education forum focussed on HIV
medicine and asked to complete an online version of
the survey administered using Survey MonkeyTM. The
initial survey was emailed on 26 August 2015, two
reminder emails were sent and the survey was closed
off on 31 October 2015. The survey mailing list was
made up of 30 specialists (21 infectious diseases [ID],
five genitourinary medicine [GU] and four virologists),
12 doctors-in-training (11 ID and one GU), 13 nurse
specialists in HIV and four pharmacists and comprehen-
sively covered the multidisciplinary caregivers involved
in HIV care provision in Ireland in Autumn 2015.

Data collection and analysis

Patient hand-completed surveys were entered into a
coded database by one study investigator, while HCP
survey data were downloaded from the online website
(Survey MonkeyTM). The patient dataset was screened
for implausible data entry errors. Anomalous data were
checked with raw questionnaire forms and subse-
quently corrected. To validate the categorical variable
data, a random sample of the patient questionnaires
(10%) were selected, and a second study investigator
undertook a double data entry exercise. The datasets
were matched and an error difference of <1% was
determined correlating with an acceptable difference.
Narrative data received in response to open-ended
questions in the two surveys underwent a process of
enrichment where applicable, and answers were cate-
gorised based on identified themes. This was conducted
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by the senior author who read and reread the narratives
to capture an overall sense. Themes and sub-themes
were then established and checked by the first and
senior authors until consensus was reached.

Final datasets were imported into SPSS V.23TM for
descriptive analysis. Univariate analysis was performed
on categorical variables using Chi square test. All tests
were double sided and a p-value of <0.05 was taken to
indicate statistical significance.

Results

Patient survey

Cohort description. Questionnaires were completed by 66
patients. The sample was ethnically diverse and broadly
reflective of the ethnicity of the patients attending the
clinic (Table 1). Sixty-eight per cent (n¼ 45/65) were in
current employment, 29% (n¼ 19/65) were jobseekers
and two were in full-time education. Ninety-four per
cent (n¼ 62/65) were currently receiving ARVs of
whom 95% (n¼ 59/62) were taking a once-daily regi-
men and 50% (n¼ 31/62) were on a STR. Thirty-five
per cent (n¼ 22/66) were prescribed medication other
than ARVs. In those receiving additional medications,
the median number of medications was 2 (range 1–8).

Knowledge of generic medicines. Thirty-nine patients
(59%) reported that they were familiar with the term
‘generic medicine’. Knowledge of other terms such as

‘generic substitution’, ‘patented medicine’ and ‘branded
generic medicine’ was lower and the results are sum-
marised in Figure 1(a). Prior formal education of
patients with regards to generic medicine was low,
with only 21% (n¼ 14/66) having ever discussed gen-
eric medications with a HCP.

Only patients who were familiar with the term ‘gen-
eric medicine’ were asked to complete the questions on
their attitude to generic medicines. The majority of
patients agreed that a generic medicine contained the
same drug as a branded medicine (n¼ 36/39) and
was as safe (n¼ 35/39) and effective (n¼ 33/39) as a
branded medicine (Figure 1(b)).

When asked if they would have any specific concerns
if generic ARVs were introduced, 71% (n¼ 47/66)
said that they would not have any concerns. Six
per cent (n¼ 4/66) said they were not sure and 23%
(n¼ 15/66) said that they would be concerned.
Concerns included effectiveness of generics, potential
side effects, quality of generics and questions around
why they were cheaper. Some patients said that they
would want more information before accepting generic
medications or would prefer to remain on medication
they were familiar with.

Sixty-one per cent of patients (n¼ 40/60) reported
that an increase in frequency of administration would
affect them while 24% (n¼ 17/66) felt it would not
affect them and 15% (n¼ 10/66) did not know. Fifty-
three per cent (n¼ 35/66) reported an increase in pill
burden would affect them while just over one-third of
patients (n¼ 23/66) reported that an increase in pill
burden would not affect them with the remainder
(n¼ 8/66) unsure of its impact.

Patients were more willing to accept a generic sub-
stitution introduced by their physician (n¼ 45/66, 68%)
than one introduced by their pharmacist (n¼ 25/66,
39%).

The approximate cost of a one-month supply of
ARVs was correctly estimated at E1000 by 23% of
patients (n¼ 15/66), while 12% estimated that it cost
E50 or less (n¼ 8/66) per month and a further quarter
(n¼ 24/66) of patients estimated that it cost E500/
month. Eleven per cent (n¼ 7/66) estimated the cost
at greater than E1000 and 14 patients (24%) could
not provide an estimate of cost (Figure 2).

Univariate analysis. We did not detect a significant differ-
ence in willingness to accept generic substitution
between those who were currently receiving a single
tablet regimen (STR) versus those not prescribed a
STR (p¼ 0.56). Similarly, there was no difference
detected in their willingness to accept an increase in
dosing frequency (p¼ 0.23). No significant difference
was found in willingness to accept generic substitution
between those currently receiving a once-daily regimen

Table 1. Demographic details and ARV prescriptions of the

survey respondents, the overall HIV clinic cohort in St. James

Hospital and the Irish national cohort.

Survey

respondents

N (%)

Overall

cohort

N (%)

National

cohort 2010

N (%)

Total 66 2174 3254

Male 54 (82) 1565 (72) 2023 (62)

Country of birth

Ireland 37 (56) 1090 (50) 1761 (51)

Europe (excluding

Ireland)

12 (27) 304 (14) 240 (8)

South America 5 (8) 179 (8) n/a

Africa 9 (14) 502 (23) 1048 (33)

Asia 2 (3) 52 (2) 36 (1)

US 1 (1) 21 (1) n/a

Receiving ARVs 62 (94) n/a 2574 (80)

Once-daily regimen 59 (90) n/a n/a

Single tablet regimen 31 (47) n/a 822 (32)

ARV: antiretroviral.
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Figure 1. Patient knowledge (a) and attitudes (b) to generic medicines.

Figure 2. Patients’ attitudes to generic substitution of ARVs.

ARV: antiretroviral.
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and those receiving a twice-daily regimen (p¼ 0.54) nor
was there any significant relationship detected in their
willingness to accept an increase in dosing frequency
(p¼ 0.52).

There was no difference detected in willingness to
accept generic substitution (p¼ 0.64), an increase in
dosing frequency (p¼ 0.84) or an increase in pill
burden (p¼ 0.44) depending on whether or not patients
were receiving medications other than ARVs.

HCP survey. There were 30 respondents to the HCP
survey giving a response rate of 51% (n¼ 30/59).
Twenty-two (71%) were physicians, four (13%) were
nurse specialists and four (13%) were pharmacists.
Sixty-six per cent of respondents (n¼ 20/30) had been
working in HIV medicine for greater than five years
(range 1 to greater than 20 years, mode 10–15 years).
Of the physician respondents, 12 of 19 IDs specialists
(63%), four of five GU consultants (80%) and six doc-
tors in training responded (50%). Seven HCPs (24%)

responded that they had never received formal educa-
tion with regard to generic medicines. Knowledge of the
terms associated with generic medicines was good
(Figure 3(a)). The majority of HCPs agreed that generic
medicines were as effective as branded medication
(n¼ 23/30, 77%), were as safe as branded medicines
(n¼ 25/30, 64%) and were of the same quality as
branded medicines (n¼ 19/30, 63%). Attitudes to gen-
eric substitution are summarised in Figure 3(b).

Concerns around the supply chain of generics were
prominent among the cohort surveyed, with a small
number (n¼ 11, 37%) stating that they would have
no concerns. The main advantage to a generic switch
was felt to be financial, while the disadvantages fell into
three broad themes relating to (a) loss of fixed dose
combinations (FDCs), (b) potential effects on adher-
ence and (c) the use of older medications. When
asked if generic medications became available would
they be willing to prescribe them, there was broad
acceptance with 30% (n¼ 9/30) stating ‘Yes’, 43%

Figure 3. Healthcare providers’ (a) knowledge of the terminology associated with generic medicines (b) and their attitudes towards

generic medicines.
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(n¼ 13/30) stating ‘Yes in some cases’ and 27% (n¼ 8/
30) stating they would ‘on a case-by-case basis’.

Seventy-six per cent (n¼ 23/30) responded that
an increase in dosing frequency would affect their will-
ingness to prescribe a generic ARV. Fifty per cent
(n¼ 15/30) would be less willing to prescribe a generic
if it resulted in an increase in pill burden (Figure 4(b)).

There was good awareness of the cost of ARVs with
50% (n¼ 15/30) correctly stating the total national
annual cost of ARVs and 77% aware of the monthly
cost per prescription. Seventy-seven per cent were
agreeable to generic substitution if it halved the cost
of ARVs and 93% would prescribe generics if the
money saved could be reinvested in HIV care.

Discussion

Generic substitution of ARVs presents an opportunity
to redirect money from tertiary prevention of HIV pro-
gression and reinvest it into primary and secondary
prevention strategies. The direct medical cost of HIV
care for an individual patient in France had been esti-
mated at E20,000 per year of which 73% was
accounted for by the cost of ARVs. Greater than E8
billion was spent on ARVs in Germany between 1999
and 2012.13,18 A recent UK study demonstrated a mod-
elled lifetime cost of HIV care as E246,000 per patient,
with the introduction of generic ARVs resulting in sig-
nificant cost savings.35 The establishment of best prac-
tice, evidence-based prevention programmes for HIV
guarantee that this cost will increase as newer, more
expensive ARVs are introduced, increasing numbers
of HIV-infected patients are diagnosed and strategies
such as PreP–TasP are expanded.5,7–9,36 The results of
this study show that generic substitution would be
acceptable to the majority of patients and HCPs in

Ireland. They broadly mirror those of a larger study
of HIV-infected patients and their HCPs in France,
which demonstrated that generic ARVs would be
acceptable to most patients and physicians but loss of
the FDC and an increase in pill burden reduced
acceptability.32

Barriers to generic substitution for both patients and
providers were unsurprisingly focussed around any
potential increase in pill burden or dosing frequency.
This has been previously shown to be important to
patients and physicians when questioned about the
introduction of generic ARVs.29,32 In high-income
countries, generic ARVs are not available as FDCs.
The introduction of generic ARVs to patients currently
in receipt of STRs of non-nucleotide reverse transcrip-
tase inhibitor (NNRTI)-based treatment would result
in an increase in pill burden. The patient cohort pre-
dominantly received a once-daily regimen, with the
majority receiving STRs. As such they are representa-
tive of the patients that would be considered for a gen-
eric substitution of their ARVs.36 For these patients a
change in dosing frequency was more of a concern than
a modest increase in pill burden. Despite these con-
cerns, the majority would be willing to accept generic
substitution, especially if proposed by their medical
practitioner. In a national survey of HIV patients in
Ireland in 2010, 42% were receiving a PI-based therapy
and therefore would have been taking more than a
STR. There was no evidence in that study that using
a multi-tablet combination resulted in a reduction in
virological outcome.36 There was little knowledge of
generic medicines among patients and some of the con-
cerns voiced with regard to changes in side effects or an
increase in the amount of medication taken would be
easily alleviated with targeted education by HCPs. In
line with this, facilitators of generic substitution included

Figure 4. Health care providers’ responses to the importance of an increase in dosing frequency or pill burden as a result of a

generic substitution.
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positive messages from doctors with regards to their
safety and advisability, demonstrating the importance
of buy-in from medical personnel in ensuring the success
of a generic switch strategy.

It is clear from this study that concerns around the
quality and supply chain consistency of the generic
ARVs would need to be alleviated before HCPs
would embrace a generic switch strategy. Generic
ARVs have been successfully implemented in low-
and middle-income countries where the procurement
and supply chain challenges have been more significant
than those that would be anticipated in a high-income
country with existing robust medicines regulatory
bodies.37,38 It is likely that the main challenge to the
introduction of generic ARVs in high-income countries
will be the lack of generic FDCs and the unavailability
of generic integrase inhibitor therapy rather than diffi-
culty with the quality and supply of the available gen-
eric products. With over a quarter of HCP replying that
they had never received any education with regard to
generic medicine, an information programme would be
helpful to increase knowledge and reduce concerns
around the quality of generic ARVs. As the cost of
ARVs in Ireland is state funded, it is perhaps unsur-
prising that knowledge of the cost of ARVs was poor
among patients. Despite this, when faced with a hypo-
thetical question regarding a reduction in the cost of
ARVs and reinvestment into other HIV services, finan-
cial motivators were powerful tools driving acceptabil-
ity. This demonstrates that even in health care services
where the cost of ARVs is not borne directly by the
patients, education with regards to the cost of the
health service provided can act as a facilitator to
change in behaviour. Knowledge of the cost of ARVs
was high among HCP and was again the main driver
for a switch to generic medicines. Demonstrating pre-
dicted savings to the health service and ring fencing
those savings for reinvestment into HIV medicine-
related services would result in acceptance of generic
ARVs for nearly all respondents.

Limitations

The patient survey was performed in a single centre and
it is possible that it is not representative of patients
attending other HIV centres. However, the centre is
the largest of its kind in Ireland with a HIV-infected
patient cohort of over 2000, and as such, is likely to be
representative of the patient cohorts attending smaller
centres.36 The sample size was small and therefore it
was not appropriate to undertake extensive statistical
tests on the responses. We did not detect any significant
difference in willingness to accept generic substitution
for any patient demographic variable or between those
currently receiving a STR and those not receiving a

STR, but it is possible that this is down to the size of
our sample.

Conclusion

Generic substitution of ARVs would be acceptable to
the majority of patients and HCPs and given the poten-
tial saving to the health service it should be considered
in the Irish setting. Targeted education programmes for
both patients and HCPs would alleviate misapprehen-
sions and concerns surrounding generic substitution
and should be included as part of any implementation
process. Financial considerations were powerful motiv-
ators and commitment to reinvesting savings generated
from generic substitution back into HIV services would
facilitate the success of a ARV generic substitution
programme.
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