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Case Study

Check for
updates

An 18-year-old-male patient presents to the emergency department with fever,
cough, and dyspnea that progressed over the course of 2 weeks. He describes
feeling short of breath after attempting routine activities, such as climbing a
flight of stairs. On further questioning, he reports receiving an HIV diagnosis
at an urgent care clinic 2 years prior. Due to feeling “misunderstood” by his
provider, he was lost to follow-up and has never received any treatment for his
HIV infection. He denies any sexual activity since his diagnosis. Prior to his
diagnosis, he engaged in receptive anal intercourse monogamously with his
partner of 2 years, who was the first person he ever had sex with.

On physical examination, he has a temperature of 38.1 C. He is visibly
tachypneic, and his pulmonary exam reveals rales and rhonchi on ausculta-
tion. Examination of his oropharynx is notable for white, adherent plaques on
his palate and buccal mucosa.

A 4th-generation HIV antigen/antibody test is reported as positive.
Subsequent laboratory testing results indicate a CD4+ T-cell count of 13 cells/
pL and an HIV RNA (viral load) of over one million copies/pL. The plasma
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level of 1-3-beta-d-glucan — a component of the cell wall of the fungus
Pneumocystis jirovecii — is elevated. Chest radiography demonstrates a dif-
fuse, bilateral interstitial pulmonary infiltrate. The patient is diagnosed with
AIDS and started on treatment for Pneumocystis pneumonia (PCP).

Questions

* What are the presenting symptoms of acute and advanced HIV infection?

e Which laboratory studies should be ordered prior to prescribing antiretro-
viral medications?

* What are the major opportunistic infections in patients with advanced
AIDS?

e Why are young black men who have sex with men (YBMSM) at a dispro-
portionately high risk for HIV infection?

Epidemiology

The human immunodeficiency virus (HIV) accounts for a substantial proportion of
the global burden of disease among adolescents and young adults aged 10-24. As of
2015, HIV ranked third globally among the top causes of disability-adjusted life
years (DALYS) lost in children and teens aged 10-14 years, tenth among adoles-
cents aged 15-19, and seventh among youth aged 20-24 [1]. The prevalence of HIV
infection among youth in the United States (US) is also high. As of 2013, there were
6537 HIV-positive adolescents (aged 13—19) and 32,980 HIV-positive young adults
(aged 20-24) living in the United States [2]. Adolescents and young adults in the
United States represent a uniquely challenging group to provide care for, compared
with older HIV-infected adults [3]. Data from 2012 showed that only 66% of HIV-
infected youth aged 13-24 were engaged in care within a month of diagnosis, rank-
ing lowest out of any age group in this domain [4]. Adolescents and young adults are
also least likely to maintain an undetectable HIV viral load (which is the ultimate
goal of therapy with HIV medications), with data from 2012 indicating that only
38.0% of HIV-infected youth had reached this goal [4].

Racial disparities in HIV prevalence and incidence also exist among adolescents
and young adults. For example, in 2014, the incidence of HIV was 20 times greater
in black adolescents as compared to white adolescents [2]. This discrepancy is even
more pronounced with the rate of AIDS diagnoses, which, in the same year, was 41
times greater in the former group [2].

The relative importance of different modes of HIV transmission varies by age
group, gender, and sexual behaviors. Among 3766 HIV-positive young adolescent
males (aged 13-19) in 2013, 49% were infected through male-male sexual con-
tact, 43% through vertical [perinatal] transmission, and 2% through heterosexual
contact. In contrast, among the 26,008 HIV-positive young adult males (aged
20-24), 85% were infected by male-male sexual contact, 7% vertically, and 3% by
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heterosexual intercourse. A smaller number of females in both age categories were
infected: 2770 15-19-year-olds and 6972 20-24-year-olds, respectively. While the
majority of female 15-19-year-olds were infected by vertical transmission from
their mothers at birth (69%), 63% of female 20-24-year-old young adults were
infected by heterosexual contact [2].

Microbiology and Pathophysiology

The HIV Life Cycle

HIV is a retrovirus that impairs the immune system by primarily infecting CD4+
helper T-cells and “hijacking” intracellular DNA [5]. The HIV life cycle can be
divided into seven discrete stages (Fig. 17.1). (1) The viral glycoprotein 120 (gp120)
binds to the CD4 receptor on activated CD4+ T lymphocytes or other cells that
express this ligand, such as resting CD4+ T cells, monocytes, macrophages, and
dendritic cells. This induces a conformational change in the virus such that it can
bind to a second co-receptor: either the CC-chemokine receptor 5 CCRS, most
often, or to the CXC-chemokine receptor 4 (CXCR4) [5-7]. (2) Following co-
receptor binding, viral gp41 protein becomes exposed on the surface of the virus,
which facilitates fusion, whereby the virion and target cell are brought closer
together. Fusion allows a “pre-integration complex,” comprised of viral proteins,
enzymes, and RNA, to be released into the cytoplasm [5]. (3) The third step is
reverse transcription: in the cytoplasm of the T-helper cell, HIV reverse transcrip-
tase converts single-stranded HIV RNA into double-stranded DNA. (4) The newly
synthesized DNA then infegrates into the host genome using the viral enzyme infe-
grase [5, T]. (5) Replication of viral DNA occurs when host enzymes transcribe
viral mRNA and translate viral proenzyme. (6) Following glycosylation, phosphor-
ylation, and cleavage of the proenzyme, the newly synthesized HIV proteins and
RNA migrate to the T-cell surface in a step called assembly. (7) The final step, bud-
ding, involves the release of HIV from host cells, typically at lipid rafts along the
cell membrane [5, 7].

Acute HIV Infection

HIV transmission occurs at mucosal membranes through infection by a founder
virus that replicates via the pathways described above [6, 8]. Acute HIV infection
commonly presents with nonspecific clinical manifestations such as fever, head-
ache, and malaise. Physical examination may reveal tachycardia and lymphade-
nopathy. Patients may also present with diffuse maculopapular skin rash, pharyngitis,
myalgias, night sweats, arthralgias, and/or diarrhea [9-11].
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The HIV Life Cycle

HIV medicines in six drug classes stop @ HIV at different stages in the HIV life cycle.
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material-cell DNA.
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Fig. 17.1 The HIV life cycle and associated antiretroviral medication targets. (Reprinted with
permission from the National Institutes of Health (NIH [120]))

The symptoms of acute HIV infection correlate closely with viral dynamics.
Acute infection is characterized by an initial surge in plasma HIV RNA, and clinical
manifestations are most salient at the peak of viremia [10, 12]. However, these
symptoms are transient and subside once the host’s innate and adaptive immune
responses become activated, which results in a drop in viral load to a newly defined
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“set point,” typically established within 18—42 days from when viral RNA is first
detectable [10]. This set point is an important prognostic indicator, with higher set
points being predictive of rapid progression to AIDS [12-15].

Immune Response and Dysfunction

While CD4+ helper T-cell and CD8+ T-lymphocyte counts maintain homeostasis
during initial infection, peak viremia during acute infection corresponds with an
immunophenotypical shift associated with a precipitous decrease in CD4+ T cells
[10, 16-18]. The marked reduction in CD4+ cells and subsequent impairment of the
immune system is a hallmark of HIV infection [6]. While there is some reconstitu-
tion and recovery of CD4+ cells following this initial decrease during acute infec-
tion, in the absence of treatment with antiretroviral therapy (ART), this number
continues to decrease over a variable time period [6]. Additionally, while CD8+ T
cells may be able to initially reduce viremia, they are incapable of clearing the
infection due to viral evasion of host defenses (including development of escape
mutants as well as intracellular persistence within viral reservoirs) [19, 20]. These
reservoirs develop following latent infection of resting memory T cells including
those within lymphoid tissue, the central nervous system (CNS), and the gastroin-
testinal (GI) tract [21-24], allowing HIV to persist in a dormant state even once the
patient has been started on effective ART.

Other correlates of adaptive immunity include the evolution of humoral immune
responses; however, the virus quickly evolves to evade the humoral immune system
through escape mutants [25]. The production of IgM and IgG antibodies to HIV
serve as useful serological markers for the detection of HIV infection.

Chronic Inflammation and Progression to AIDS

While the gradual depletion of CD4+ cells is more commonly asymptomatic, HIV
infection results in a state of chronic inflammation and immune activation, which in
turn is associated with depletion of CD4+ cells in the GI tract — an insult which only
minimally recovers with effective ART [6, 26]. This GI tract depletion includes loss
of T-helper 17 as well as mucosal-associated invariant T cells, both of which play
important roles fighting bacterial enteropathogens [27, 28]. The resulting increased
gut permeability to bacterial products (e.g., lipopolysaccharides) exacerbates
immune activation [29] and is associated with a number of adverse health outcomes,
including cardiovascular disease and malignancy [30-34].

The vast majority of untreated patients will eventually progress to acquired
immunodeficiency syndrome (AIDS), also referred to as Stage 3 HIV infection by
the Centers for Disease Control and Prevention (CDC). AIDS is defined by a CD4
count below 200 cells/uL or a development of an AIDS-defining illness [35, 36].
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Table 17.1 Stage 3: defining Candidiasis of bronchi, trachea, or lungs
opportunistic illness in HIV

infection, as defined by the - - =
cDC Cervical cancer, invasive

Candidiasis of esophagus

Coccidioidomycosis, disseminated or
extrapulmonary

Cryptococcus, extrapulmonary

Cryptosporidiosis, chronic intestinal (>1 month’s
duration)

Cytomegalovirus disease (other than liver, spleen,
or nodes)

Cytomegalovirus retinitis (with loss of vision)
Encephalopathy attributed to HIV

Herpes simplex: chronic ulcers (>1 month’s
duration) or bronchitis, pneumonitis, or esophagitis

Histoplasmosis, disseminated or extrapulmonary

Isosporiasis, chronic intestinal (>1 month’s
duration)

Kaposi sarcoma

Lymphoma, Burkitt

Lymphoma, immunoblastic

Lymphoma, primary, of brain

Mycobacterium avium complex or Mycobacterium
kansasii, disseminated or extrapulmonary

Mycobacterium tuberculosis of any site

Mycobacterium, other species, disseminated or
extrapulmonary

Pneumocystis jirovecii [PCP] pneumonia

Pneumonia, recurrent

Progressive multifocal leukoencephalopathy

Salmonella septicemia, recurrent

Toxoplasmosis of brain

Wasting syndrome attributed to HIV

The immunocompromised state resulting from CD4 depletion below 200 cells/pL
predisposes HIV-infected individuals to a host of characteristic opportunistic infec-
tions and malignancies [36]. A detailed list of these AIDS-defining illnesses is listed
in Table 17.1.

Diagnostic Testing

HIV diagnostic testing has become significantly more accurate and timely over the
past two decades. There are now four generations of immunoassays used to detect
immune response to HIV, in addition to nucleic acid testing (NAT) that can directly
detect viral genetic material [37-39]. Each new generation of tests detects HIV
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Fig. 17.2 Sequence of appearance of laboratory markers for HIV-1 infection. (Reprinted with
permission from the Centers for Disease Control and Prevention (Branson et al. [39]))

earlier in infection compared to the older generation(s). This sequential reactivity of
HIV assays has allowed for the designation of four distinct laboratory stages: (/) the
eclipse period, (2) acute HIV infection, (3) the seroconversion window, and (4)
established HIV infection (Fig. 17.2) [40-44]. Early detection of HIV is critical for
both individual and public health outcomes. Early diagnosis can reduce secondary
HIV transmission from acutely infected individuals, who have high levels of vire-
mia (making them more likely to transmit the virus) and may not know how to
reduce their risk behaviors [45, 46]. Earlier initiation of ART also results in signifi-
cantly improved clinical outcomes in infected subjects [47].

In the eclipse period, there are no assays that can reliably detect HIV infection.
Acute HIV infection, characterized by a spike in viral RNA, is detectable by NAT
within 10 days of infection [38, 48-51]. The seroconversion window refers to an
interval between initial HIV infection and when an antibody or antibody/antigen
combination immunoassay can reliably detect infection. The timing of this window
varies slightly by the type of assay [41]. For instance, fourth-generation antigen/
antibody immunoassays can detect HIV-1 p24 antigen 4-10 days after HIV-1 RNA
becomes detectable by NAT [43]. Third (as well as fourth)-generation immunoas-
says detect IgM antibodies 10—13 days after the appearance of viral RNA [39, 41—
43, 52]. Older immunoassays detect IgG during the interval of established infection,
18-38 days following the appearance of viral RNA [39, 41-43, 53]. New guide-
lines by the Centers for Disease Control and Prevention (CDC) and the Association
of Public Health Laboratories (APHL) incorporate the use of newer generation
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Fig. 17.3 Recommended laboratory HIV testing algorithm for serum or plasma specimens.
(Reprinted with permission from the Centers for Disease Control and Prevention (Branson et al.

[391)

antigen/antibody combination immunoassays in combination with NAT [39]. This
algorithm (Fig. 17.3) has been shown to be more effective at detecting acute and
newly established infections compared to older algorithms using Western blot test-
ing [39]. Individuals with suspected HIV infection should be tested with the latest
generation FDA-approved two-step antigen/antibody immunoassays. A positive
test could be indicative of established HIV-1 or HIV-2 infection or an acute HIV-1
infection [39]. The second step distinguishes between HIV-1 and HIV-2 through
further testing with antibody immunoassays specific to the two different strains
[39]. (Note: HIV-2 is a strain of HIV that is highly unusual in the United States —
there are some subtle differences in natural history and treatment recommendations
that are beyond the scope of this chapter, which is focused on HIV-1 infection). If
this step yields indeterminate or negative results, nucleic acid testing can differenti-
ate between acute and established HIV-1 infection or, if negative, indicate false
positivity of the initial antigen/antibody immunoassay used at the point of care [39].

Treatment

Antiretroviral therapy (ART) has markedly improved in efficacy and tolerability
since the implementation of combination therapy in 1996, resulting in substantial
declines in HIV and antiretroviral (ARV)-related morbidity and mortality [47, 54].
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ART essentially transformed HIV into a chronic condition, so that patients who are
able to maintain medication adherence have a life expectancy comparable to that of
the general population [55, 56]. Here we discuss treatment guidelines from the
Department of Health and Human Services that are informed by expert opinion and
scientific evidence [57]. While we summarize some principles of managing HIV-
infected patients, it should be noted that HIV management is a complex and nuanced
process. Studies have shown that HIV-infected subjects have better clinical out-
comes when they receive care from clinicians with expertise and training in HIV
medicine (i.e., those who are actively treating at least 20 patients with HIV).
Whenever possible, patients should be referred to receive care from providers expe-
rienced in HIV/AIDS care [58-62].

Ideally, all HIV-infected individuals should receive ART as soon as baseline
laboratory tests have been obtained and an assessment has been made regarding the
patient’s barriers and facilitators to medication adherence. Baseline evaluation
should include a complete medical history, physical examination, blood draw for
laboratory investigations, and counseling about the pathophysiology, clinical course,
and treatments of HIV [57]. The two most important lab tests are to assess two
important markers: CD4+ T-lymphocyte count and plasma levels of HIV RNA or
HIV viral load [15, 57, 63]. The CD4+ T-cell count gives an estimate of the level of
immunocompromised (or lack thereof). HIV-uninfected individuals typically have
CD4+ values ranging between approximately 450 and 1000 — in patients with HIV,
a CD4+ count under 200 cells/pL indicates severe immunocompromised and a need
to prescribe prophylaxis against opportunistic infections [64]. The viral load, in
contrast, is a marker of how well a patient is responding to ART. The goal of treat-
ment is to achieve an undetectable level of viremia (although it should be noted that
the limit of detection varies by assay and can range from <20 to 75 copies of virus/
pL) [57]. A viral load of greater than 200 copies/pL is suggestive of virologic failure
[65]. This could be due to the development of viral resistance to the ART regimen
in use, nonadherence to medications, or both. Both CD4 counts and viral load test-
ing are monitored during clinic appointments, with viral load being the most impor-
tant marker of continued adherence and medication efficacy [57].

Patients should also undergo baseline drug resistance testing and genetic screen-
ing for the HLA Bx5701 allele. Drug resistance testing helps guide which ARV are
active against the patient’s virus and has been shown to improve virological out-
comes when incorporated into HIV-management decision-making [57, 66]. In most
patients, initiation of ART should be delayed until receiving results of the resistance
testing [57, 67]. However, in HIV-infected pregnant women and patients presenting
with acute infection, it is recommended to initiate therapy immediately and adjust
the regimen later, as necessary [57]. Clinicians can order either genotypic or pheno-
typic assays to assess for resistance, both of which have been shown to be effective
in guiding selection of ARVs [68]. Genotypic assays involve HIV-1 gene sequenc-
ing, which allows for detection of mutations that confer resistance [57, 67].
Phenotypic assays, conversely, are culture-based and measure the ability of HIV to
grow at different concentrations of ARVs [57, 67]. It should be noted that the
absence of detected resistance on the baseline evaluation does not mean that no viral
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resistance is present. The wild-type (non-mutated) version of the HIV virus is more
genetically fit and tends to overgrow other strains in the absence of selective pres-
sure induced by medications. Therefore, those patients whose viral loads are not
suppressed within the expected time frame (1-2 months) should have repeat resis-
tance testing done while on ART. Finally, patients should be screened for HLA
Bx*5701 allele, prior to initiating ART that contains the ARV abacavir, which can
cause a life-threatening hypersensitivity reaction in individuals who are HLAB #5701
positive [69-71].

The main goals of therapy are to suppress viremia beneath the level of detection,
restore immunologic function, reduce long-term HIV- and ARV-associated morbid-
ity, and prevent onward secondary HIV transmission [57]. This requires selection of
an ARV regimen that the virus is susceptible to and that the patient will be able to
adhere to. To guide this process, important considerations include drug interactions,
side effects, susceptibility and resistance, and “pill burden,” which vary widely
across different ARV classes [57]. The current standard is to prescribe ART com-
prised of three different ARVs from two different classes. ARV classes include
nucleos(t)ide reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse tran-
scriptase inhibitors (NNRTIs), protease inhibitors (PIs), integrase strand transfer
inhibitors (INSTIs), and fusion inhibitors [57]. A schematic of where these medica-
tions intervene in the HIV life cycle is depicted in Fig. 17.1. The most commonly
prescribed regimens involve two NRTIs with a medication from a second class [57].
Figure 17.4 lists all currently available medications (at the time of this writing),
their major side effects, and special considerations unique to these ARVs. Of note,
ARV regimens and recommendations are frequently changing; we recommend con-
sulting the Department of Health and Human Services guidelines (https://aidsinfo.
nih.gov/guidelines) for the most up-to-date recommendations.

Early initiation of ART is strongly recommended in pregnant women, in order to
reduce the risk of vertical transmission. Most ARV's have not been associated with
teratogenic effects beyond those observed in the general population [72], although
there are concerns related to a higher rate of preterm delivery and low birth weight
infants born to HIV-infected mothers [72, 73]. Current guidelines recommend stan-
dard combination ART (i.e., 2 NRTIs with a ritonavir-boosted PI, INSTI, or NNRTTI).
Previously, efavirenz was not recommended during pregnancy due to concern for
increased rates of central nervous system anomalies in the fetus — this warning has
largely been discredited, and use of efavirenz is no longer restricted based on sex or
pregnancy [74]. Recently, researchers in Botswana noted a higher rate of neural
tube defects among children born to women who were taking dolutegravir at the
time of conception — this was a small observation of only four infants but repre-
sented a significant deviation from the expected rate [75]. Further study is warranted
to determine the implications of this observation, and there has been no change in
official recommendations at the time of this writing; however, clinicians may want
to consider other options besides dolutegravir for young women who are planning
on becoming pregnant (or who are of childbearing age but not being prescribed
effective contraception). See Fig. 17.4 for ART recommendations during pregnancy.
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Prevention

A number of evidence-based behavioral and biomedical interventions exist to pre-
vent the transmission and acquisition of HIV, including educational programs,
male and female condoms, male circumcision, pre- and postexposure prophylaxis,
and treatment as prevention. Here we discuss the efficacy and effectiveness of
some of these interventions in adolescents and young adults, as well as their
limitations.

Sexual Education

Comprehensive sexual education is an important component of reducing sexual risk
behaviors in adolescents. While there is conflicting evidence, there is general con-
sensus that “risk reduction” programs [i.e., programs that teach safe sexual prac-
tices] are more effective at decreasing risky behaviors compared to “risk avoidance”
programs [i.e., programs that advocate for delaying initiation of sexual activity] [76].

Risk reduction programs typically target knowledge, perceptions of risk, values
about sexuality, self-efficacy to refuse sexual activity, communication with parents
and other adults, and self-efficacy to obtain and/or use condoms. They have been
shown to decrease the average number of sexual partners, increase the use of con-
doms, and reduce the incidence of HIV transmission among adolescents [76, 77].
While some studies have shown that abstinence education may result in safer sexual
practices, the evidence base is lacking [78].

In practice, the implementation of sexual education curricula varies across the
United States. The majority of US schools do not teach all of the content recom-
mended by the CDC [79]. High-risk populations may be particularly disadvantaged
by this. For instance, young MSM engaging in risky sexual behaviors have reported
that the education they received in school catered exclusively to heterosexual part-
nerships. This lack of comprehensive sexual education may undermine efforts to
reduce in the incidence of HIV infection [80]. Medical providers can therefore play
a critically important role in sexual education that is not being provided in schools.
Studies have shown that even single-session risk reduction interventions are signifi-
cantly associated with decreased unprotected sex acts and a decreased risk for STI
infection [81].

Male and Female Condoms

The efficacy of male condoms vary depending on the type of sexual activity and are
contingent on their consistent use. Among heterosexuals engaging in penetrative
vaginal intercourse, consistent use of condoms (defined as use of condoms every
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time sex is initiated) reduces the risk of HIV transmission by as much as 80% [82].
While the evidence is lacking, condoms appear to be less effective at preventing
HIV transmission during anal intercourse. Condom breakage and slippage are
reported frequently by young MSM and associated with STI transmission events
[83]. A common practice, especially among black MSM, is to use oil-based and
other hyperosmolar lubricants in conjunction with condoms. These have been linked
to decreased strength of condoms as well as epithelial damage in the rectum, which
in turn may increase the risk of HIV transmission and acquisition [83—85]. Lastly
female condoms have been shown to be just as efficacious and to confer just as
much protection from STIs as male condoms among heterosexuals during penetra-
tive vaginal sex [86].

Biomedical and Surgical Interventions

A number of biomedical and surgical interventions have been shown to be effec-
tive at reducing the risk of HIV transmission and acquisition. These include male
circumcision, which has been shown to reduce the risk of HIV acquisition by
38—-66% over a 24-month period among males specifically during heterosexual sex
[87]. Circumcision may also be protective among MSM engaging in insertive anal
sex; however, data are limited, and the benefits are especially unclear for receptive
partners [88].

Preexposure prophylaxis (PrEP) with tenofovir-emtricitabine (TDF-FTC) has
been shown to reduce the risk of HIV acquisition in MSM, serodiscordant couples,
and among other high-risk populations [89]. At the time of this writing, TDF-FTC
(which consists of two active drugs against HIV, not a complete ART regimen) is
the only approved regimen for PrEP — it requires patients to take one pill, once daily
as a method for preventing HIV acquisition. CDC guidelines are available and rec-
ommend consideration of PrEP for HIV-negative MSM (including behaviorally
bisexual men) who report any unprotected anal intercourse in the past 6 months
(outside of a monogamous relationship with a confirmed HIV-negative partner) or
any bacterial STI in the last 6 months. Uptake of PrEP has been much lower for
heterosexual men and women, but it should be noted that guidelines also recom-
mend considering PrEP for heterosexual individuals who are sexually active (within
the past 6 months) and are diagnosed with bacterial STI within the last 6 months OR
report infrequent condom use with partners who are at risk for HIV or known to be
HIV-positive [90]. As of May 2018, the US Food and Drug Administration has
expanded approval to include high-risk adolescents including those under 18 years
of age (provided they weigh at least 35 kg) [91]. Of note, however, the study that led
to this approval did demonstrate low rates of adherence to PrEP, suggesting that
intensive adherence counseling and monitoring are warranted when prescribing
PrEP in this youth population [92]. Prescribing of PrEP requires close follow-up
with regular STI and HIV testing, as well as monitoring of renal function (which
can be adversely impacted by tenofovir). For more guidance about PrEP, clinicians
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can refer to the CDC guidelines (available online: https://www.cdc.gov/hiv/pdf/
risk/prep/cdc-hiv-prep-guidelines-2017.pdf) and/or call the National Clinicians
Consultation Center PrEPline at 855-448-7737.

Postexposure prophylaxis (PEP) can also be considered for adolescents and
young adults after a high-risk exposure. Non-occupational PEP, or nPEP, encom-
passes sexual exposures that would be more likely than occupational exposures
(i.e., needlestick injuries) in the adolescent population. Following exposure to an
individual known or thought to be HIV-infected, persons being considered for
nPEP must be tested for HIV — however; dependent on the level of concern for
transmission and rapidity of available testing modalities, one does not need to wait
for results to start a patient on nPEP [93]. In fact, PEP should be initiated within
72 hours of exposure and discontinued if the potential source of infection is deter-
mined to be HIV-negative [93]. nPEP is not recommended when the exposure
occurred greater than 72 hours prior to presentation. The CDC currently recom-
mends tenofovir-emtricitabine once daily plus raltegravir twice daily OR dolute-
gravir once daily or alternatively tenofovir-emtricitabine once daily with ritonavir
and darunavir once daily — in contrast to PrEP, these are complete ART regimens
that are also recommended for HIV-positive individuals [93]. Receipt of one or
more courses of nPEP within a year should lead a clinician to consider prescribing
the patient daily PrEP as opposed to multiple 28-day courses of nPEP. Additional
information is available in the CDC PEP guidelines (available online: https://www.
cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf), and consultative
assistance is also available from the National Clinicians Consultation Center
PEPline at 888-448-4911.

Finally, the single most efficacious form of biomedical HIV prevention is what is
referred to as treatment as prevention (TasP). TasP refers to the now well-supported
idea that effective ARV treatment associated with viral suppression prevents further
viral transmission. A number of large studies have shown that early (as opposed to
delayed) initiation of ART with subsequent viral suppression is highly effective at
preventing secondary HIV transmission among serodiscordant partners, including
heterosexuals as well as MSM [94-96]. As an extension of this idea, the risk of
perinatal transmission among HIV-infected women giving birth has also been shown
to be low — 0.09-0.4% in virologically suppressed mothers who were effectively
treated with ART for greater than 4 weeks [97, 98]. The risk of HIV transmission is
particularly low for virologically suppressed mothers who initiate care prior to con-
ception [99]. Based on this strong base of scientific evidence, the CDC has endorsed
an educational campaign entitled “U=U" or “Undetectable = Untransmittable” to
convey to the public the low risk of HIV transmission from individuals who are
regularly engaged in care and adherent to their medications. In summary, these data
provide support for an encouraging message that clinicians can pass on to their
patients with respect to future sexual encounters: although HIV disclosure is still
advised and condom use is still recommended to prevent other STIs, patients who
maintain an undetectable viral load can feel confident that they are not transmitting
HIV to their sexual partners.


https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
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Special Considerations

HIV-infected individuals are subject to a number of contextual and socioeconomic
factors that warrant consideration by clinicians. Low socioeconomic standing (SES)
is significantly associated with higher HIV diagnosis rates in low-income young
MSM and across different racial groups [100, 101]. HIV/AIDS also discriminates
spatially, such that AIDS prevalence is significantly and independently associated
with neighborhood disadvantage, even after controlling for race [102]. HI V-infected
persons also have lower survival rates if they live in low-income areas [103]. Other
important contextual factors include housing stability and food insecurity. Unstable
housing and homelessness among HIV-infected individuals including youth have
been linked to riskier sex behaviors such as an increased number of partners and
decreased condom use [104-107]. Similarly, food insecurity among HIV-positive
individuals has been linked to a number of risk behaviors, including transactional
sex and ARV and medical appointment non-adherence [108—111]. It is critical for
clinicians to adapt treatment plans to meet unique individual needs and to work with
patients to address contextual barriers that adversely affect treatment outcomes.

It is also critical for clinicians to understand the role of stigma and how this can
affect medical care. Stigma in HIV-infected individuals is a cause for delayed seek-
ing of medical care and ART and medical appointment nonadherence [112—114].
Patients have disengaged from care when they felt that their providers were not lis-
tening to their concerns or appeared to dislike caring for them [115, 116]. Given that
medical adherence is the cornerstone of a successful treatment regimen, it is crucial
for clinicians to develop rapport with their patients in a nonjudgmental way.

This brings us to our final point: the relationship between race, sexual orienta-
tion, and HIV. Young black MSM have a disproportionately high incidence and
prevalence rate of HIV as compared to other demographic and age groups. However,
they have also been shown to have less risky behaviors, including a lower number
of sex partners and lower instances of unprotected sex compared to young MSM of
other races [117]. It is now well established that individual-level factors do not
explain the black-white disparity in HIV rates among young MSM. While more
investigation is warranted, it is thought that this disparity can be explained at least
in part by contextual factors (i.e., the social determinants of health) and engagement
of black MSM within a smaller sexual network with a higher background HIV prev-
alence rate [118, 119].

Case Conclusion

In addition to treatment for Pneumocystis pneumonia, the patient was referred to an
outpatient physician specializing in HIV care. His complete blood count, CD4+
T-cell count, HIV viral load, HIV genotype resistance testing, and screening test for
HLAOB:5701 positivity were obtained. Titers were ordered for hepatitis B exposure.
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He also received a full STI screen including testing for gonorrhea, syphilis, chla-
mydia, trichomoniasis, and hepatitis A, B, and C.

The majority of the visit was spent discussing the patient’s life circumstances,
including an assessment of the patient’s social support, ability to adhere to medica-
tions, sexual history, and mental health. The patient reported that he previously
disengaged from care after his provider made him feel badly about his sexual behav-
iors. The patient also admits feeling like he is “not clean” after receiving his
diagnosis and explains that as the reason for ceasing sexual activity since his initial
diagnosis. He reports that while he is depressed and unemployed, he is currently
living with his older sister, who is able to financially support him. The provider
explains to the patient that the risk of HIV transmission is negligible in virologically
suppressed persons, discusses the complications of HIV and the side effects of treat-
ment, and refers him to a psychiatrist or psychologist and case manager for addi-
tional support. The patient is negative for HLAOB=5701, and titers reveal that he
was vaccinated and is now immune to hepatitis B. On a follow-up visit, the HIV
provider prescribes a fixed-dose combination pill of ART to be taken once daily and
asks him to follow up in 2—4 weeks in order to assess adherence, inquire about any
side effects, and re-measure the HIV viral load, looking for a 1-2 log reduction in
this value.
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