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Abstract

Objective: Human Immunodeficiency Virus infections occur at high rates
within at-risk populations in the United States. Men who have sex with men
continue to bear the burden of new infections, with nearly 70% of new cases
being transmitted through MSM contact, despite estimates of only 4% of the
total population. A fixed dose combination of the antiretroviral drugs tenofovir
and emtricitabine, was approved for use for pre-exposure prophylaxis (PreP)
in 2012. This paper looks to identify healthcare provider associated barriers to
care.

Methods: A literature review using PubMed, Academic Search Premier,
Ovid, and Google Scholar to identify peer-reviewed journals published between
2010 and present.

Results: Adherence, costs, antiviral resistance, perception of patient
behavior and efficacy were barriers that were identified consistently throughout
the research.

Discussion: The results reflect a need for additional education and training
on behalf of healthcare providers. Identification and education to address these
barriers will provide an opportunity for PrEP to become a more useful and

utilized first line pharmacological therapy.

Keywords: Human immunodeficiency virus; World health organization;
Pre-exposure prophylaxis; Food and drug administration

Introduction
Epidemiology

Human Immunodeficiency Virus (HIV) has played a significant
role in healthcare within the United States and around the world since
the early 1980’s. The World Health Organization (WHO) estimates
there are 36.7 million people worldwide living with HIV, 2.1 million
who were infected in 2015 alone [1]. The Centers for Disease control
estimates that there were nearly 40,000 new infections within the
United States in 2015 and that 1.2 million people currently are living
with HIV; moreover, 1 in 8 (12.8%) are not aware of their status [2].
Despite an estimated $25 billion annual budget for domestic response
to HIV within the United States [3], some groups continue to show an
increase in new infections.

Men who have sex with men (MSM) continue to bear the burden
of new infections, with nearly 70% of new cases being transmitted
through MSM contact, despite estimates of comprising only 4% of
the total population [4,5]. For 2014, nearly 30,000 new infections can
be attributed to MSM and reflect a 21% increase compared to 2008
new infections [4,5]. Specific populations within the MSM grouping
that are disproportionally affected include Black/African Americans
(38%) accounting for the largest number of new infections among

MSM, despite the fact that African Americans only account for
roughly 12% of the population [4]. Furthermore, nearly 20% of the
new infections affect youths ages 13-24; consequently all tools to help
prevent the spread of HIV need to be considered [4].

Tenofovir and emtricitabine combination formulation was
approved by the Food and Drug Administration (FDA) in 2004
for use in initial treatment plans of newly infected HIV patients.
It is considered first line therapy agent for initiation of anti-
retroviral therapy in treatment naive patients [7]. In July 2012, the
FDA approved it for prophylactic use to prevent HIV infections. It
should be noted that the press release specifically stated “Truvada in
combination with safe sex practices for Pre-Exposure Prophylaxis
(PrEP) to reduce the risk of sexually acquired HIV-1 in adults at high
risk” highlighting that the use of PrEP should not be a replacement
for other forms of prophylaxis [8].

The approval came on the heels of high profile clinical trials
studying the safety and effectiveness of the drug used prophylactic
ally. The pre-exposure prophylaxis initiative (iPrEx) trial found that
new HIV infections rate in HIV-negative gay men was reduced by 44%
when given the two drugs (tenofovir and emtricitabine) compared
to placebo9. Moreover, the efficacy of the combination drug therapy

Austin J Pharmacol Ther - Volume 5 Issue 1 - 2017
ISSN: 2373-6208 | www.austinpublishinggroup.com
Bastianelli et al. © All rights are reserved

Citation: Anderson JJ, Vandergon J and Bastianelli KMS. Analysis of Healthcare Provider Associated Barriers to
Using Pre-Exposure Prophylaxis Medications to Prevent Human Immunodeficiency Virus Infections in the United
States. Austin J Pharmacol Ther. 2017; 5(1).1090.



Bastianelli KMS

Austin Publishing Group

Table 1: Summary of 2014 CDC Guidelines section.

Indications for PrEP use by MSM

1. Adult man, without acute or established HIV Infection

Any male sex partners in past 6 months

2
3. Notina monogamous partnership with a recently rested, HIV negative man
4

. AND at least one of the following

*  Any anal sex without condoms (receptive or insertive) previous 6 months

»  Any STl diagnosed or reported in past 6 months

+ Isin an ongoing sexual relationship with an HIV-positive male partner

Indications for PrEP use by Heterosexually Active Men and Women

1. Adult man, without acute or established HIV Infection

Any sex with opposite sex partners in past 6 months

2
3. Not in a monogamous partnership with a recently rested, HIV negative partner
4

AND at least one of the following

* s aman who has sex with both woman and men

» Infrequently uses condoms during sex with 1 or more partners of unknown HIV status who are known to be at substantial risk (IDU)

» Isin an ongoing sexual relationship with an HIV-positive partner

T FRPF symthatase

NHz Ny NHa

N M = N
ﬁ \\ﬁ > ""\)\,IL >
NN . Sy

N

AMP 0 AMP a a o
Ho- F' ovo iohege: gy P 0-P-0._.0. K% 0-P-0-P-0-P-0__0
OH OH OH OH

Tenofovir

(TDF) TOF-MP THehR

19)

Picture 1: PRPP symthetase [15].

increased to 73% in patients who took the drugs more than 90% of
the time [9]. An important note to this study reflects that although
93% of the patients reported to taking the medication correctly, drug-
level monitoring in blood accounted for only 51% actually doing so
[9]. In addition, only 3 out of 34 (~9%) of the subjects who became
infected had drug levels that were detectable in the blood or cells [9].
In an extension to this study, the iPreExOLE (Open Label Extension)
showed even more promising results, specifically as it relates to
adherence and efficacy. While the group taking PrEP had half as many
HIV infections compared to the placebo group, efficacy increased as
number of doses per week increased. In patients who took 2-3 doses a
week, the efficacy increased to 84% while they saw no new infections
in patients who took at least four doses a week [10]. Modeling work
completed on the data gathered from these studies provides close to
100% protection of the HIV Virus when PrEP is taken every day [10].
Additionally, a Cochrane Database System Review published in 2012,
found a 51% decrease in risk for contracting HIV among high-risk
individuals when taking tenofovir/emtricitabine or tenofovir alone
compared to placebo. (RR 0.51; 95% CI 0.30 to 0.86) [11]. Finally,
results from a recently published study of men within the Kaiser
Permanente healthcare system found no new HIV infections in the
657 members who used PrEP between 2012 and 2015 prophylactically
[11].

Following the release of several clinical studies that measured
the safety of PrEP, the US Public Health Service released the first

comprehensive guidelines for PrEP in May 2014. The new guidelines
provided clarification on identification of at-risk populations, as well
as providing guidelines for prescribing and monitoring the therapy.
These guidelines “recommend that PrEP be considered for people
who are HIV-negative and at a substantial risk for HIV” [12]. The
high-risk groups can be found in Table 1 within the Summary of 2014
CDC Guidelines section. Despite the recommendations, the number
of patients being prescribed PrEP is thought to be extremely low. A
2014 survey completed by the Kaiser Family Foundation measured
the attitudes and knowledge of gay men in the U.S. as it related to
HIV therapies. Eight out of ten responders said they have heard little
or nothing at all about PrEP, and only one out of ten responders knew
someone who has taken PrEP [13]. A survey of physician members
of the Infectious Diseases Society of America’s (ISDA) Emerging
Infections Network indicated that only 9% have actually prescribed
PrEP [23]. While it never has been considered a replacement for safe
sex practices, substantial debate regarding the use of PrEP has ensued.
Understanding what barriers exist within the at-risks groups will
provide an opportunity to utilize the therapy going forward.

Pharmacology of tenofovir/emtricitabine

Understanding the specific properties and pharmacology of the
medication is a factor that needs to be considered when thinking about
potential barriers for care. Tenofovir is a nucleotide analog HIV-1
reverse transcriptase inhibitor and an HBV reverse transcriptase
inhibitor [14]. It is an acyclic analog of adenosine monophosphate.
Tenofovir Disoproxil Fumurate (TDF) is the prodrug that is provided
in the formulation. Upon hydrolysis and subsequent phosphorylation,
tenofovir diphosphate is formed [14] as reflected in Picture 1 [15].

Tenofovir acts as a chain terminator by competing with a
substrate, deoxyadenosine 5’-triphosphate of the virus’s DNA strand
(Picture 2). As anucleotide analog, it does not need initial intracellular
phosphorylation, an important difference between tenofovir and
emtricitabine [14].

Emtricitabine (FTC) is a nucleoside analog HIV-1 reserve
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transcriptase inhibitor (Picture 3). As an analog of cytidine, it inhibits
HIV-1 transcriptase by competing with a different substrate of the
virus, deoxycytidine 5’-triphosphate (Picture 4), incorporating itself
into the nascent viral DNA and subsequent chain termination [14].

These processes prevent the replication of the virus within the
host, i.e. once someone becomes infected. With PrEP, it is thought
that combination product blocks HIV replication from occurring and
establishing infection in the body. The CDC PrEP guidelines state “If
you take Truvada as PrEP daily, the presence of the medication in
your bloodstream can sometimes stop the virus from establishing
itself and slow the spread of HIV in your body” [19]. The virus itself
is constantly replicating and mutations can occur causing potential
resistance. If the virus is blocked prior to establishing the infection
in the body, the risk of resistance is mitigated. The half-life of
tenofovir and emtricitabine are 17 hours and 10 hours respectively,
an important consideration as it relates to adherence [14]. Finally,
the side effects profile needs to be considered. Common side effects

Table 2: Recommendations for Clinicians Prescribing PrEP.

Recommendations for Clinicians Prescribing PrEP

1. Prescribe medication regimens based on risk assessment

Proper medication adherence education to maintain protective levels

Medication education to maximize safe use

HIV risk-reduction support and prevention service and/or referrals

Continual monitoring for toxicities, new HIV infections and on-going
risk

TDF 300 mg plus FTC 200 mg once daily in MSM (Combination dose
and once daily regimen only recommended dose/regimen for MSM)

o 9w

Table 3: Clinical Follow-Up and Monitoring.

Clinical Follow-Up and Monitoring

At least every 3 months:

1. Repeat HIV testing to document HIV status

2. Prescription and refill authorization for no more than 90 days (next
HIV test)

3. Assess side effect, adherence, and risk behaviors

4. Continuing education on current PrEP literature and information

At least every 6 months:

1. Monitor Creatinine Clearance (CrCl)

2. More frequently is comorbid conditions exist, i.e. hypertension

3. Increase in SCr not indication to withhold provided CrCI> 60 ml/min
4. crCl< 60 ml/min would indicate a consultation with nephrologist

STI Testing

At least every 12 months:

1. Evaluate the need to continue PrEP as a component of HIV
prevention

Optional Assessments

1. Bone Health — not recommended

Therapeutic Drug Monitoring — not recommended

2
3. Lack of established blood concentration
4

Serum concentrations reflect only very recent doses (non-valid
estimate of consistent adherence

of this medication include flatulence, bloating, rash, diarrhea,
nausea, dizziness, headache, dream disorder, fatigue and depression.
However, preliminary clinical studies report minimal side effects in
patients taking PrEP [14]. Summary of 2014 CDC Guidelines [12]
(Table 1,2,3).

Methodology

The design of this study was a literature review. The inclusion
criteria contained studies published in peer-reviewed journals
published between 2010-present written in the English language.
Exclusion criteria included editorials and opinion pieces. A total of
44 articles were reviewed with 14 accepted based on the inclusion
criteria and the content aligned with the purpose of the analysis. The
articles selected were found using search engines PubMed, Academic
Search Premier, Ovid, and Google Scholar. Terms included in the
search for the literature review included: HIV, HIV barriers, PrEP,
Truvada, PrEP barriers, HIV Statistics, LGBT, MSM, HIV at-risk,
PrEP providers, and PrEP insurance.

Results

One survey of 573 physicians from the Infectious Diseases Society
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It is more feasible to provide PréP in STD clinics than in clinics that specialize in HIV
care

It is more feasible to provide PrEP in primary care clinics than in clinics that
specialize in HIV care

The use of PrEP will select for, and disseminate, antiretroviral drug resistance

The use of PrEP will result in less federal funding for HIV treatment

HIV pr interventions |

befare prescribing PrEP

) should be p

The use of PrEP will cause patients to engage in riskier behaviars

1 am concerned about the potential side effects of Prep

I am concerned that PrEP is not effective

= Strongly agree = Agree

Figure 1: Clinician beliefs regarding pre-exposure prophylaxis [24].

Meutral

#

108 0w,

= Disagree = Strongly disagree

Time constraints (e.g. to discuss PreP, counseling/monitoring)

Concerns about whether insurers will cover the cost of PrEp

Lack of patient requests for Prep

Limited number of high-risk, HIV-uninfected patients

Clinicians not aware of guidance from normative bodies (e.g. Centers for
Disease Control)

Clinicians not trained to prescribe Prep

Clinicians not aware of PrEp

m Not a Barrier “ Minor Barrier

Figure 2: Clinician’s perceived barriers to prescribing pre-exposure prophylaxis [24].

1%

= Moderate Barrier  m Major Barrier

of America’s (ISDA) Emerging Infections Network was completed
assessing their attitudes towards PrEP. Seventy-four percent of
the responders stated that they support the use of PrEP in at-risk
individuals; twelve percent did not support PrEP, and fourteen percent
unsure [20]. When asked whether they have provided PrEP, seventy-
seven responders stated they have not or would not provide PrEP.
For this group, the most significant reason provided was concern
about compliance and future resistance, with nearly 77% expressing
concern poor compliance and the effect on future resistance [20].
Providers were allowed to mark more than one response and stated
cost issues (57%), toxicity (53%), and insufficient evidence for
efficacy in real world (53%) were areas where more than half of this
group provided reasons for not prescribing [20]. Additionally, these

participants were allowed to mark “Other”. Specifics reasons provided
within the “Other” section include: “If they won’t use condoms they
won’t use pills”, “Creates a false sense of security”, “Concern about
irresponsible sexual activity”, “Transmission can be prevented
without medications” and “Medicine should not attempt to reverse
bad behaviors” responses that indicate perceived risky behavior may

impact prescribing practices [20].

The Karris study also asked all participants to rank the order of
six specific barriers to provision of PrEP. The six specific barriers
identified were time consuming to counsel and assess adherence,
starting a potentially toxic drug in healthy persons, future drug
resistance, too costly and patients can’t afford it, patient population
is not at risk for HIV infection, and concerns about efficacy of real-
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world PrEP. The cost of the drug ranked the highest among the six
specific barriers that they prescribers were asked to rank [20]. The
next two highest perceived barriers ranked by all participants were
concern of future drug resistance and starting a toxic drug in a
healthy person (something that was echoed by those stating they
would or have not provided PrEP). Additionally, the participants
were allowed to include comments to this question. Of particular
note, responses include “Ours is an HIV clinic and not HIV negative
care”, “Is virtually a model for development and spread of resistant
viruses”, “PrEP needs to be in the primary care setting”, and “It’s
an expensive condom” [20]. These challenges are not specific to the
Karris study. An online study completed by 189 members of the
American Academy of HIV medicine details similar concerns. Nearly
one-third (32.3%) of the responders listed development of viral
resistance to antiretroviral as their greatest concern about prescribing
PrEP, followed by adherence concerns (22%) and high cost of drugs
(21%) [21]. Only 1.1% of participants stated they had no concerns
about prescribing PrEP [21].

As was previously mentioned, new infection rates among
minorities, especially African American and Latino’s are increasing
at an alarming rate. This could be an important consideration when
assessing barriers as noted by a recent survey of medical studies in
the northeast US. Of statistical significance, the future prescribers
judge that black patients would be more likely to participate in risky
behavior as a result of being on Prep compared to white patients,
which in turn would impact their willingness to prescribe it [22].
Additionally, in a survey of care providers in the southern US, race
was also seen as a determinant, with prescribers less likely to prescribe
to “other” race/ethnicity compared to white (aOR 0.23; 95% CI 0.07-
0.76.) [23].

Recently, more detailed surveys have delved into the beliefs and
practices regarding the use of antiretroviral agents in the prevention
of HIV spread. A survey of 184 healthcare providers in New England
in 2013 regarding the use of antiretroviral medications included a
substantial portion related to PrEP, which provided substantial data
regarding the providers’ beliefs regarding the use of PrEP, as well as
their perceived barriers to prescribing PrEP, with the results shown in
Figure 1 and Figure 2.

Only 19% of the clinicians surveyed had prescribed PrEP [24]. As
Table 1 shows, the providers concern about potential side effects of
PrEP was the response with the largest number of responders (61%)
marking either strongly agree or agree, while only 24% disagreeing
with the concern over the potential side effects [24]. The next biggest
concern related to who should be providing PrEP as 48% agreeing
that it would be more feasible for PrEP in STD clinics than in clinics
that specialize in HIV care compared to only 26% who disagreed
[24]. 41% agreed that non-biomedical HIV prevention interventions
(behavioral) should be attempted before prescribing PrEP, while
nearly 25% of responders believed that the use of PrEP will cause
patients to engage in riskier behaviors as well as result in drug
resistance [24]. Barriers identified by the providers that could impact
patients included not being properly trained (65%), concerns about
insurers covering the cost of PrEP (63%), as well as time constraints
(40%) [24].

Most recently, a study of providers from Washington DC and

Miami reflected practice-related perceived barriers in providing Prep
to patients. The study identified two specifics groups of providers. One
group tended to agree less when presented with statements that PrEP
reduces the risk of HIV infections [25]. Half of this group expressed
concern over the lack of time within their practice to provide PrEP
[25]. Perceived patient behavior and history also tended to be a
bigger concern with the group with a less favorable view of PrEP. The
predicted probably that PrEP will promote risky behavior was twice as
high in this group {(0.47[.36,.60], 95%CI) vs. (0.24[.09,.49], 95%CI)}
[25]. These attitudes carried through when asked about the likelihood
of prescribing PrEP to patient with perceived risky behavior. This
group of providers were more than twice as less likely to prescribe
PrEP to patients who had multiple sex partners (20% vs. 43%, p=0.4),
more than three times less likely to prescribe PrEP to patients with a
history of non-injection drug use (6.7% vs. 23.8%, p=0.001), and more
than twice as less likely to prescribe PrEP to patients with a history of
failing to use condoms (16% vs. 36%, p=0.12) [25]. But it should be
noted that risky behaviors may not be the only concern as this group’s
predicted probability of prescribing PrEP to serodiscordant couples
was substantially lower (0.67 [.53,.77] 95% CI) compared to the other
group with a more positive view of PrEP (0.96[.69,.99] 95% CI) [25].
Finally, resistance concerns were substantially higher in this group
{(0.36 [.26,.49], 95% CI) vs. (0.23 [.10, .45], 95% CI)} [25].

Discussion

Across the various studies, adherence, future resistance, cost,
safety, risky behaviors, and the lack of consensus on who should be
providing PrEP were the most common barriers identified by the
providers.

Adherence and resistance

In general, non-compliance is the largest reason for benefits
not being realized from medications. Some estimates show up to
50% of patients do not take their medications properly [26]. With
the potential side effects associated with anti-retroviral therapy, the
concern for adherence is valid. The IprExOLE study reported the
high level of efficacy in patients who took at least four doses per
week, with zero new infections reported [10]. Adherence challenges
were closely addressed in the iPreXOLE study. The higher the level
of education, the higher the adherence was. In addition, adherence
was substantially higher in participants who reported more than 5
sexual partners in 3 months, participants with a known HIV-positive
partner, and participants who reported receptive anal sex without a
condom [10]. These results show the importance for practitioners in
assessing risk as it relates to adherence prior to prescribing PrEP.

The iPrEx study also considered the risk of resistance during the
course of their study. While 10 subjects who were infected at the time
of the enrollment, only 3 had resistance to FTC, with none of them
showing TDF-resistance [9]. Of greater importance, 100 total subjects
became infected during the course of the entire study, 36 in the group
receiving PrEP, and 64 within the placebo. Zero subjects who became
infected during the course of the study showed any resistance to FTC
or TDF [9]. Additionally, the iPrEX study along with the CDC 4940
Trial showed that resistance to ART only occurred in those patients
who were acutely infected but seronegative at the time the therapy
was started [20].
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Cost

A Google search completed on March 29, 2015 found that cash
price for PrEP at retail locations in downtown Minneapolis is $1,300
- $1,600 for a one-month supply. This high cost certainly could be
a burden on those without insurance and should be factored into
a decision to prescribe PrEP. However, for those with insurance,
there does not seem to be a significant cost or barrier to have
private-insurers covering the cost of PrEP. Jim Pickett, the director
of prevention at AIDS Foundation of Chicago reported that costs
is often more affordable than clients expect [27]. Most insurance
programs, including Medicaid, are now covering the cost of PrEP
[28]. Additionally there is a substantial number of medication
assistance and copay programs, such as the Gilead Co Pay program
that offer assistance to patients with no insurance and to patients with
insurance and high copays [29].

Practice setting

The debate about who should be prescribing PrEP is a valid
concern. One could argue that the prescribing of PrEP should be
done by HIV specialists who have more experience with these
medications. However, some HIV specialists state the need for
prophylactic treatment needs to be in the hands of primary care
providers. This would require additional education training prior to
prescribing these medications, something that primary care providers
expressed the need for [30]. Educational and practice challenges were
identified within the study that surveyed providers in the Washington
DC and Miami areas. The group with the less favorable view of PrEP
were also found to have less experience with PrEP, with nearly 90%
of the responders having never prescribed it and nearly 96% of the
responders working for organizations that lack a PrEP protocol [25].
This despite nearly 30% of this group of responders stating they had
received requests for PrEP within the previous 6 months, and less
than 10% of this group stating that had only seen 0-4 patients with
HIV in the practice within the previous 3 months of the survey [25].
When comparing this group with the group who described PrEP to
be moderately or highly effective with few barriers, exposure and
experience drove perceptions. The group who described PrEP to be
moderately or highly effective in reduction of HIV infection risks
were more likely to have worked in practices that had a PrEP protocol
(23.8% vs. 4.5%, p=0.003), more likely to have received a request for
PrEP within the previous 6 months (59.5% vs. 29.2%, p=0.004), and
more likely to have prescribed PrEP at least once (36.6% vs. 10%,
p<0.001) [25]. These results certainly indicate that with experience
comes better practice behavior. But concerns regarding limitations
of time were seen and echoed throughout several studies and need
to be kept in mind when considering the barriers that the providers
practice settings are adding to the mix.

Risk behavior

The views reflected in several of the studies pointing to concern of
increased risky behavior or risk compensation may or may not have
merit. Initial studies, including results from the IPreXOLE, show that
patients on PrEP do not result in increased levels of risky behaviors
[10]. The patients taking PrEP are motivated to prevent an infection
and are more likely to have access to provision of condoms and
counseling, through contact with prescribers. Additionally, the iPrEX
trial reported no change in reported sexual behavior through follow-

up [9]. There have been numerous other trials that have shown no
increased in risk behavior or sexually transmitted diseases. And most
recently, the PROUD Study Group produced results that showed no
increase in risk behavior [32]. The importance of this finding was
this was the first trial not using a placebo that failed to demonstrate
any negative effect on risk behavior as it related to PrEP. However,
the recently published Kaiser study completed in San Francisco,
did report some potentially new behavior changes in patient were
initiated PrEP. Of the 188 PrEP users asked about behavior changes
after 6 months, 74% reported no change in the number of sexual
partners, and 11% reported an increase in the number of sexual
partners [32]. More concerning, 41% of the responders reported a
decrease in condom use [32]. No statistically significant factors were
identified with the decrease in condom use or increase in the number
of partners. Additionally, it should be noted that no control group
was used in this trial.

There are certainly limitations to this review of literature. The
author relies on the research methods, statistical analysis, reporting
of results, as well as the study questions posed in each survey.
While several studies provided statistically significant results, some
questions and results provided did not have statistically significance
included in their results. Finally, several studies had limited number
of participants.

In conclusion, the results from the literature review, including
several studies, support the reality that providers are creating
additional barriers to care in the use of tenofovir/emtricitabine for
pre-exposure prophylaxis against HIV infections. Findings show that
provider perceptions as it relates to patient behavior, cost, efficacy,
safety, adherence, as well as practice setting are adding barriers. Being
mindful of these barriers could provide an opportunity for state and
federal agencies to better utilize resources when it comes to education
and awareness for providers of PrEP. Finally, pharmacists can play a
key role in providing education to allow for better utilization of the
PrEP going forward.
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