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Abstract

Rapid HIV testing may circumvent the practical barriers to HIV testing in several settings. User preference of the testing
kits available has been relatively underexplored. We examined healthcare provider (HCP) ratings of two validated rapid
testing kits in clinical practice. From | July to | December 2012 we prospectively recruited HCPs (clinic nurses) from
three outpatient clinics linked to Lausanne University Hospital, Lausanne, Switzerland. The HCPs had experience in
taking blood samples but varying experience in rapid HIV testing. Participating HCPs performed rapid HIV testing using
Determine" Combo (DETE) or INSTI™ (INSTI), according to a predefined randomization sequence, and rated prac-
tical aspects of each test using a Likert scale. Seventeen HCPs of 23 approached (74%) were eligible and agreed to
participate, performing a total of 336 HIV tests. Globally, the testing procedure was rated as easy or very easy by 97%
(DETE) to 99% (INSTI) of tests performed. Among experienced HCPs, DETE was rated easier than INSTI for kit storage
(p <0.001) and blood collection (P=0.012) while INSTI was rated easier than DETE for blood application (P=0.001)
and test interpretation (P=0.005). Among less experienced HCPs, both tests performed equally with the exception of
test interpretation (P < 0.001) and overall ease of use (P=0.05) in favour of INSTI. Of all HCPs, 94% stated they would
recommend INSTI over DETE based on the time to result, ease of test interpretation and overall ease of use. Rapid HIV
testing was considered easy to perform, even by inexperienced nursing staff. Whilst both tests were considered easy to
use, the HCPs in this study preferred INSTI to DETE overall, due to rapid time to result, ease of test interpretation and
general ease of use.
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been described. Among healthcare providers (HCPs),
these barriers include lack of training,* competing prio-
rities,” time and space constraints®’ and concerns over
result provision if the result is not available immedi-
ately.*” Another practical obstacle when HIV testing
injecting drug users (IDUs) is peripheral vascular
damage with difficult venous access.® One approach
to circumvent many of these barriers has been the intro-
duction of rapid HIV testing using fingertip capillary
blood.>!?

In Switzerland, where HIV seroprevalence is around
0.4% (UNAIDS), two validated rapid HIV tests are
available which can be performed on fingertip blood,
the Determine™ Combo test (DETE) and the
INSTI™ test (INSTI). DETE is a fourth generation
test, which simultaneously detects anti-HIV-1 and
anti-HIV-2 antibodies and the HIV p24 antigen using
immunochromatography; INSTI detects anti-HIV-1
and anti-HIV-2 antibodies using enzyme-linked immu-
nofiltration. INSTI has been shown to be easy to use by
untrained operators.'' DETE and INSTI have practical
differences: slightly different pipettes for blood sam-
pling; blood application directly on to the testing strip
(DETE) or into a reagent container (INSTI); different
methods of reagent application and, finally, time to
result: immediate with INSTI and 20 min with DETE.’

Although DETE and INSTI have been compared in
terms of test accuracy,’ user preference has been rela-
tively underexplored. We conducted a prospective, ran-
domized, multicentre study to compare DETE and
INSTI for ease of use and overall preference in the
medical outpatient setting in Lausanne, Switzerland.

Materials and methods
Ethics statement

This study was approved by the ethics committee on
human scientific research of the canton of Vaud,
Switzerland. Written informed consent was obtained
from participating HCPs, all of whom were clinic nurses.

Rapid HIV tests

Two validated rapid HIV tests® were used for HIV
screening: Determine™ HIV-1/2 Ag/Ab Combo
(DETE) (Alere Laboratories, Chiba, Japan) and
INSTI™ HIV-1/HIV-2 Rapid Antibody Test (INSTI)
(BioLytical =~ Laboratories, Richmond,  British
Columbia, Canada).

Study setting and participants

The study took place between 1 July and 1 December
2012 at three medical outpatient sites related to

Lausanne University Hospital (LUH), Lausanne,
Switzerland. The three sites were geographically separ-
ate and had different client populations. Site 1 was the
voluntary counselling and testing centre at the
Department of Ambulatory Care and Community
Medicine, part of Lausanne University, which offers
HIV testing without appointment. Site 2 was a down-
town walk-in clinic, affiliated to the Department of
Ambulatory Care and Community Medicine, which
serves the local population. Site 3 was an addiction
medicine centre which receives IDU clients enrolled in
methadone substitution programmes.

The HCPs, all nurses, had experience of counselling
and testing for HIV but had different levels of rapid
HIV testing experience: Site | HCPs offered anonym-
ous HIV screening with DETE on a daily basis (highly
experienced group; study participation rate 100%); Site
2 HCPs used DETE testing but not every day (study
participation rate 73%); and Site 3 HCPs had no
experience of rapid HIV testing (study participation
rate 100%). No HCP had prior experience with INSTI.

Of 23 HCPs working at the three sites, 20 (87%)
agreed to participate. HCPs performing fewer than
eight rapid tests during the study period were not
included in the analysis.

Study design

Participating HCPs were requested to offer and per-
form rapid HIV testing during routine patient consult-
ations using DETE or INSTI, according to
computerized predefined randomization sequences
which were generated for each HCP. Rapid testing
was performed at Site 1 among patients requesting
HIV testing, at Site 2 among patients requesting HIV
testing or presenting indications for testing according
to the Swiss national HIV testing recommendations'>
and at Site 3 among patients injecting since their last
HIV test or presenting other HIV testing indications,
again, according to national testing recommendations.

Patients presenting with symptoms and signs com-
patible with primary HIV infection and/or reporting an
event at risk of HIV acquisition within three months, as
defined by national HIV testing recommendations,
were excluded from the study as rapid HIV tests, even
those detecting the HIV p24 antigen such as DETE,
have poor sensitivity during acute HIV infection.'
For such patients, HIV testing on venous blood was
performed in the LUH immunology laboratory with
HIV-1/2 Antibody EIA and p24 antigen measurement
combined with immunodot confirmation, according to
the hospital HIV screening algorithm.

HCPs were asked to rate each kit, the order of kit
rating being determined by the order in which the kits
were assigned to each HCP following randomization.
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HCPs were first asked to rate the clarity of the kit
manufacturer’s instructions (emailed to participating
HCPs prior to beginning the study) and the testing pro-
cedure, using a five-point Likert scale ranging from
very difficult to very easy (Appendix I, Questionnaire
1, completed once only). HCPs were then asked to rate
the kit material (including kit storage and reagent,
given that INSTI includes reagents in each kit whereas
the DETE reagents are separate) and practical aspects
of the test (including sterile lancet use, blood sampling,
blood application and test interpretation), using
the same five-point Likert scale (Appendix 1,
Questionnaire 2, completed after each rapid test). It
should be noted that the pipettes in the DETE and
INSTT kits used in this study had identical capacity
(50 ub) but differed in shape and structure (Appendix
2, Pipette shape), with potential implications for
blood collection.

HCPs were asked to document three time points: the
time of blood collection, time beginning the test (from
blood application) and time of reading the test result.
For analysis, the time between beginning the test and
reading the test result was used. With the exception of
the blood sample used (the experienced group at study
Site 2 used venous blood taken for other tests while the
two other groups used fingertip capillary blood), rapid
HIV testing following blood application was performed
in the same way at all sites and in accordance with the
manufacturers’ instructions. If the result for either
DETE or INSTI was other than positive or negative
it was classified as ‘invalid’. In this situation, an HIV
test on venous blood was performed immediately in the
LUH laboratory as described above.

Finally, HCPs were asked which test they would rec-
ommend, giving reasons from a list of options
(Appendix 1, Questionnaire 3).

Statistical analysis

Data are expressed as means+standard deviation
(SD), medians with inter-quartile ratio (IQR) or range
and percentages. Normal distribution was examined for
continuous variables using the Shapiro-Wilk test of
normality. For continuous variables not normally dis-
tributed, the Kruskal-Wallis test was used.

For analysis, HCPs were divided into experienced
DETE users (Site 1) and less experienced users (Sites
2 and 3). Comparisons between groups were performed
after analysis of variance and post hoc tests were per-
formed after Bonferroni correction. Contingency table-
based analysis was used for categorical data using the
Chi square test or Fisher’s exact test as appropriate.
Contingency post hoc tests were performed by calculat-
ing adjusted residuals (the ratio of the residual defined
as the difference between the observed and expected cell

frequency, to the standard error of the contingency
table cell).'"* Statistical analysis was performed using
SPSS for windows (version 13.0, SPSS, Chicago, IL,
US).

Results
Participants and rapid testing

Of the 20 participating HCPs, two withdrew (one from
the experienced group through lack of time and one
from the inexperienced group without explanation),
and one was withdrawn from study analysis through
performing fewer than eight tests. The majority of the
remaining 17 participants were female (82%) and those
in the highly experienced group were older than those
in the other two groups (P <0.001, Table 1).

A total of 336 HIV tests were performed during the
study period, all respecting the manufacturers’ min-
imum time delay (median time for DETE: 23min
[IQR: 20;25]; for INSTI™: 4min [IQR: 1:5]). Two
positive tests and one invalid test were verified on
venous blood and confirmed as negative.

Globally, the INSTI and DETE tests exhibited com-
parable scores in terms of clarity of kit instructions,
material identification, reagent presentation and hand-
ling, sterile lancet use, pipette blood expulsion and over-
all ease of use (P > 0.05, Table S1). The DETE test was
considered easier in terms of kit storage (P < 0.001) and
blood collection (P =0.009), whereas the INSTI test was
considered easier in terms of blood application
(P=10.001) and test interpretation (P <0.001) (Table
S1). In the subgroup analysis, experienced HCPs con-
sidered the DETE test easier only in terms of kit storage
(P <0.001) and blood collection (P =0.012), while the
INSTI test was considered easier in terms of blood appli-
cation (P=0.001) and test interpretation (P =0.005)
(Table 2). Less experienced HCPs rated the two tests
similarly with the exception of INSTI being considered
easier than DETE in terms of test interpretation
(P<0.001) and with a trend towards INSTI scoring
higher for overall ease of use (£ =0.05) (Table 3).

Overall preference

Sixteen HCPs (of 17, 94%) completed questionnaire 3
on the test they would recommend and why. Fifteen of
these (94%) stated they would recommend INSTI over
DETE: 14 HCPs (of 15, 93%) based their preference on
the short time to result and 12 (80%) on ease of test
interpretation and overall ease of use (multiple
responses allowed). INSTI was preferred to DETE at
all three sites. Concerning INSTI disadvantages, diffi-
culty using the capillary tubes (blood collection) was
most frequently cited (data not shown).
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Table I. Study participant characteristics, rapid HIV tests completed and overall ease of the testing procedure,

presented by experience group.

Highly Less
experienced Experienced
(Site 1) (Sites 2 and 3) P value
Participants
Female gender, n (%) 4 (80) 10 (83) 1.0
Age, years, mean == SD 49+2 3448 <0.001
Experience, years, median (range) Il (4-26) 7.5 (3-26) 0.4
Tests completed
DETE, n (%) 79" (46) 92 (54) 0.9
INSTI, n (%) 77° (47) 88 (53)
Tests considered as very easy®
DETE, n (%) 58 (73) 64 (70) 0.11
INSTL, n (%) 58 (75) 72 (82) 0.1l

DETE: Determine’™ HIV Combo; INSTI: INSTI™ HIV-1/HIV-2 antibody; SD: standard deviation.

*Including one reactive test, subsequently confirmed as negative.

PIncluding one invalid test, subsequently confirmed as negative.

“Very easy’ is presented separately from ‘easy’ as 100% of HCPs from Site | and 98% of HCPs from Site 2 considered testing
‘easy’ or ‘very easy’ compared to 77% (DETE) and 85% (INSTI) of HCPs from Site 3. At all sites, transition from ‘easy’ to ‘very
easy’ occurred as the number of tests performed increased (data not shown).

Table 2. Ease of use of testing kits by testing process for HCPs
experienced in using the Determine test (Site |). Numbers
shown are percentages where the sum may not equal 100 due to
rounding.

Very Very
easy Easy Neutral Difficult difficult P value

Clarity of instructions

INSTH 20 80 0 0 0 0.37
DETE 40 40 20 0 0

Material identification
INSTI 94 6 0 0 0 0.11
DETE 99 1 0 0 0

Kit contents
INSTI 94 6 0 0 0 0.27
DETE 98 2 0 0 0

Reagent presentation
INSTI 94 6 0 0 0 0.27
DETE 98 2 0 0 0

Kit storage
INSTI 53 43 4 0 0 <0.001
DETE 87 13 0 0 0

Sterile lancet use
INSTI 64 36 0 0 0 0.39
DETE 71 29 0 0 0

(continued)

Table 2. Continued.

Very
easy Easy Neutral Difficult

Very
difficult P value

Blood collection
INSTI 42 51 7 |

DETE 66 33 l 0

Pipette blood expulsion

INSTI 68 23 8 |

DETE 62 36 3 0
Blood application

INSTI 78 20 3 0

DETE 53 47 0 0
Reagent handling

INSTI 88 I | 0

DETE 87 13 0 0

Test interpretation

INSTI 93 5 0 I

DETE 77 23 0 0
Overall ease of use

INSTI 77 23 0 0

DETE 74 26 0 0

0 0.012
0

0 0.13
0

0 0.001
0

0 0.55
0

0 0.005
0

0 0.7

0

DETE: Determine'™ HIV Combo; HCP: healthcare provider; INSTI:

INSTI™ HIV-1/HIV-2 antibody.
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Table 3. Ease of use of testing kits by testing process for HCPs
less experienced in rapid HIV testing (Sites 2 and 3). Numbers
shown are percentages where the sum may not equal 100 due to
rounding.

Very Very
easy Easy Neutral Difficult difficult P value

Clarity of instructions
INSTI 33 50 17 0 0 0.68
DETE 25 67 0 0 0

Material identification
INSTI 73 25 0 2 0 0.48
DETE 74 21 2 3 0

Kit contents
INSTI 80 17 | 2 0 0.84
DETE 80 14 | 4 0

Reagent presentation
INSTI 83 15 0 | | 0.56
DETE 82 13 [ 3 0

Kit storage
INSTI 76 79 2 2 0 0.26
DETE 80 14 6 0 0

Sterile lancet use
INSTI 65 17 9 9 0 0.83
DETE 54 27 8 12 0

Blood collection®
INSTI 22 44 22 13 0 0.55
DETE 39 35 12 11 4

Pipette blood expulsion
INSTI 39 30 26 4 0 0.94
DETE 42 23 31 4 0

Blood application
INSTI 81 12 7 0 0 0.32
DETE 72 21 5 | 0

Reagent handling
INSTI 79 12 8 1 0 0.56
DETE 8i 14 3 1 0

Test interpretation
INSTI 83 13 5 0 0 <0.001
DETE 47 44 9 0 0

Overall ease of use
INSTI 83 13 2 2 0 0.05
DETE 70 25 5 0 0

DETE: Determine’™ HIV Combo; HCP: healthcare provider; INSTI:
INSTI™ HIV-1/HIV-2 antibody.

*Ease of blood collection was assessed at Site 3 only, as venous rather
than capillary blood was used at Site 2.

Discussion

In this study performed in the medical outpatient set-
ting, we observed that rapid HIV testing with DETE
and INSTI was considered easy or very easy by the

majority of participating HCPs. While DETE was
rated easier for kit storage and blood collection, and
INSTI for blood application and test interpretation,
these differences lost significance among less experi-
enced HCPs, among whom only test interpretation
was considered significantly easier for INSTI compared
to DETE. INSTI was preferred by 93% of the HCPs
overall through short time to result as well as through
general ease of use.

This study is novel as it examines the ease of each
step of rapid testing from kit storage to obtaining a
result. Although the study sites differed in HCP rapid
testing experience, all three were university hospital-
affiliated outpatient centres in a European setting, and
all participating HCPs had nursing training. Although
the HCPs read the manufacturers’ instructions as part
of this study, individuals lacking medical or nursing
qualifications could be trained to perform rapid tests
after seeing a demonstration of the test procedure,
rather than by following instruction leaflets.'> This
has important implications for the UNAIDS 90% diag-
nosis target as the percentage of individuals unaware of
their HIV status in resource-poor settings is higher than
that in Europe (UNAIDS Gap project) while antiretro-
viral therapy is becoming increasingly available. For
result interpretation, the INSTI test, which gives an
immediate test result, is attractive in all healthcare set-
tings. Performing testing and obtaining the result in a
single consultation circumvents the problem of continu-
ity of patient care and facilitates engagement in care of
individuals testing positive. This in turn optimises the
percentage of patients diagnosed who start antiretro-
viral therapy.

This study has limitations. First, the test preference
observed among our HCPs might not be applicable in
different settings. Second, although some HCPs in this
study had no prior rapid HIV testing experience, all
were trained in HIV counselling and testing.
Therefore, although the study explored the steps of
rapid HIV testing, the participating HCPs were already
competent at offering testing. Finally, we have no infor-
mation on patient preference regarding the two tests as
this was not examined in this study. Against these limi-
tations, our results show how the two rapid kits differ,
in terms of storage, blood sampling and ease of test
interpretation, and these comparisons may be applic-
able to other settings.

Conclusion

Rapid HIV testing in three outpatient clinics was con-
sidered easy to perform by the majority of HCPs, even
those without prior rapid testing experience. In our
study setting, where rapid result availability and ease
of test interpretation were considered more important
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than ease of kit storage, INSTI was considered by the
participants as preferable to DETE.

Acknowledgements

The authors express their gratitude to the healthcare providers
at the three outpatient centres who participated in this study,
namely the Policlinique Médicale Universitaire, Université de
Lausanne; the Policlinique Médicale Universitaire, Flon,
Lausanne; and the Centre St-Martin du service de psychiatrie
communautaire, Lausanne, Switzerland. The authors also
acknowledge Dr Adamopoulous Dionysios for his generous
provision of technical support.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The authors disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: This study was funded by the research funds of the
Infectious Diseases Service at LUH.

References

1. UNAIDS. Fast track: ending the AIDS epidemic by 2030.
Geneva: UNAIDS 2015, http://www.unaids.org/sites/
default/files/media_asset/JC2686_WAD2014report_en.pdf;
2014 (accessed 14 September 2016).

2. Branson BM, Handsfield HH, Lampe MA, et al. Revised
recommendations for HIV testing of aduits, adolescents,
and pregnant women in health-care settings. MMWR
Recomm Rep 2006; 55: 1-17; quiz CE11-14.

3. Moyer VA, Force* USPST. Screening for HIV: U.S.
Preventive services task force recommendation statement.
Ann Intern Med 2013; 159: 51-60.

4. Burke RC, Sepkowitz KA, Bernstein KT, et al. Why don’t
physicians test for HIV? A review of the US literature.
AIDS 2007; 21: 1617-1624.

5. Bares S, Steinbeck J, Bence L, et al. Knowledge, attitudes,
and ordering patterns for routine HIV screening among

10.

1.

12.

14.

15.

resident physicians at an urban medical center. J Int
Assoc Provid AIDS Care 2014; 4: 320-327.

. Schnall R, Clark S, Olender S, et al. Providers’ percep-

tions of the factors influencing the implementation of the
New York State mandatory HIV testing law in two
Urban academic emergency departments. Acad Emerg
Med 2013; 20: 279-286.

. Arbelaez C, Wright EA, Losina E, et al. Emergency pro-

vider attitudes and barriers to universal HIV testing in
the emergency department. J Emerg Med 2012; 42: 7-14.

. European monitoring centre for drugs and drug addic-

tion: treatment and care for older drug users, http://www.
emcdda.europa.eu/attachements.cfm/att_120120_EN_
EMCDDA_SI10_Ageing.pdf (2010, accessed 4 October
2016).

. Pavie J, Rachline A, Loze B, et al. Sensitivity of five rapid

HIV tests on oral fluid or finger-stick whole blood: a real-
time comparison in a healthcare setting. PLoS One 2010,
5: el1581.

Moshgabadi N, Galli RA, Daly AC, et al. Sensitivity of a
rapid point of care assay for early HIV antibody detec-
tion is enhanced by its ability to detect HIV gp4l IgM
antibodies. J Clin Virol 2015; 71: 67-72.

Galli RA, Green KF, La Marca A, et al. Evaluation of
the accuracy and ease of use of a rapid HIV-1 Antibody
Test performed by untrained operators at the point of
care. J Clin Virol 2013; 58: e65-¢69.

Office fédéral de la sant¢ publique. Dépistage du
VIH effectué sur l'initiative des médecins: recommanda-
tions pour les patients adultes. Bu/l 'OFSP 2010; 11/10:
364-366.

. Lewis JM, Macpherson P, Adams ER, et al. Field accur-

acy of fourth-generation rapid diagnostic tests for acute
HIV-1: a systematic review. 4IDS 2015; 29: 2465-2471.
Agresti A. Categorical data analysis, https://mathdept.
t.ac.ir/sites/mathdept.iut.ac.ir/files/ AGRESTIL.PDF
(2002, accessed 20 June 2017).

Belza MJ, Rosales-Statkus ME, Hoyos J, et al
Supervised blood-based self-sample collection and rapid
test performance: a valuable alternative to the use of
saliva by HIV testing programmes with no medical or
nursing staff. Sex Transm Infect 2012; 88: 218-221.



