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On World AIDS Day in 2012, the goal of “getting to zero” 
new cases of HIV infection was articulated.1 More than 2 
years later, there are approximately 1.2 million people in 
the United States living with HIV, and approximately 1 in 5 
are unaware of their infection. The incidence of HIV infec-
tion has remained stable for the past decade at an estimated 
50,000 new infections each year. After 30 years of research, 
there is still no globally effective vaccine or cure for HIV in-
fection.

Basic Reproduction Number

The goal of driving a communicable disease down to no 
new cases can be evaluated by determining what proportion 
of susceptible (ie, uninfected) people in a population must 
be protected (eg, by vaccination, preexposure prophylaxis 
[PrEP], etc) in relation to the particular reproductive rate of 
the infectious disease. In standard epidemiology, this is of-
ten characterized as the basic reproduction number (R0). The 
R0 is calculated by the number of sexual contacts an infec-
tious person makes per unit of time (C) multiplied by the 
probability of transmission per single sexual contact with an 
infectious person (P) and the duration that an infected per-
son is infectious to others (D); (R0 = C × P × D). 

The R0 is the number of secondary infections produced 
by a typical source infection in a completely susceptible 
population. If a certain infectious agent has an R0 of 4, for 

Dr Smith is Professor of Medicine at University of California San  
Diego and Veterans Affairs San Diego Healthcare System in La Jolla, 
California.

Reducing the incidence of HIV infection until there are  
no new infections depends on driving the number of sec-
ondary infections produced by a typical source infection  
in a completely susceptible population (basic reproduc-
tion number; R0) down to less than 1. Components of R0  
that must be addressed are the number of sexual con-
tacts the infectious person makes per unit of time (C), 
the probability of transmission per single sexual contact 
with the infectious person (P), and the duration that the  
infected person is infectious to others (D) (R0 = C × P × D).  
Numerous strategies may contribute to driving transmis- 
sion of HIV infection down to zero, including early ini- 
tiation of antiretroviral treatment and pre- or postexpo- 
sure prophylaxis. This article summarizes a presentation 
by Davey M. Smith, MD, at the IAS–USA continuing ed- 
ucation program held in San Francisco, California, in 
March 2015.

Keywords: HIV, transmission, transmission probability, infec-
tiousness, duration of infectiousness, susceptible populations, 
basic reproduction number, reproductive rate, getting to zero

Perspective

What Can We Learn From Measles? No New HIV Infections

example, then an infected individual is expected to pass the 
infection to 4 individuals and each of those 4 would then 
pass the infection to 4 more individuals. If a preventive mea-
sure, such as a vaccine or PrEP, is used to protect 3 of 4 sus-
ceptible people at each step of this progression, then each in-
fected person would pass the infection to only 1 susceptible 
person at each step. If the R0 of an infection can be reduced 
to less than 1, the epidemic eventually dies out (ie, there are 
no new transmissions). For an infection with an R0 of 4, 75% 
of the susceptible population must be rendered unsuscep-
tible. Figure 1 shows R0 values for communicable diseases 
and the estimated herd immunity threshold (proportion pro-
tected from transmission) needed to halt transmission.2

The R0 for HIV infection varies among susceptible popula-
tions. For example, it would differ greatly between gay men 
and heterosexual men in San Diego, California, or between 
heterosexual individuals in Uganda and injection drug users 
in Southeast Asia. However, it is estimated that the R0 of HIV 
infection is between 2 and 5 and that the herd immunity 
threshold needed to achieve an R0 of less than 1 ranges from 
40% to 80%.

Number of Sexual Contacts

Each component of R0 is subject to considerable variation. 
For C (number of sexual contacts the infectious person has 
per unit of time), factors such as “sexual budget” (how many 
times a person has sex in a given period of time) or fre-
quency of needle sharing for injection drug use should be 
taken into account. With regard to sexual transmission of  
HIV infection, monogamy, serial monogamy, and concurren-
cy (one person having sex with various partners over a given 
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population of HIV-infected individuals who are living longer 
should be a primary focus.

Testing for acute HIV infection may impact the duration 
of infectiousness. In San Diego, the institution of a program 
for testing for acute HIV infection in a region with the highest 
incidence and prevalence of HIV infection among 5 regions 
in the same county was associated with a marked reduction 
in HIV incidence versus expected incidence in that region, 
whereas incidence in the other regions remained relatively 
constant.8 Analysis suggested that this was not attributable 
to differences in the prevalence of other STIs or to viral sup-
pression rates during treatment in HIV clinics. It is thought 
that testing for acute HIV infection linked infected individu-
als to care sooner, limiting the period of high infectiousness 
during early infection.

There is considerable evidence that antiretroviral treat-
ment and earlier initiation of treatment reduce infectious- 
ness. Cohen and colleagues showed that initiation of anti-
retroviral treatment in HIV-infected persons at time of diag-
nosis reduced the risk of transmission to uninfected part-
ners compared with waiting to start treatment until CD4+ 
cell count was below 350/µL.9 A meta-analysis in 2009 re-
ported a transmission rate of near 0 per 100 person-years 
among HIV-infected individuals taking antiretroviral therapy 
who had plasma HIV RNA levels below 400 copies/mL. The 
transmission rate increased from 2.06 per 100 person-years 
to 9.03 per 100 person-years among HIV-infected individu-
als not on antiretroviral treatment whose HIV RNA levels in-
creased from in the range of 400 copies/mL to 3499 copies/
mL to greater than or equal to 50,000 copies/mL.10

Figure 2 shows a model developed by Granich and col-
leagues that estimates the incidence of HIV infection over 
time with no antiretroviral treatment, antiretroviral treatment 
initiated at CD4+ cell counts of less than 350/µL, or univer-
sal voluntary HIV testing with antiretroviral treatment initi-
ated at time of diagnosis of HIV infection.11 Universal HIV 
testing and immediate treatment are estimated to ultimately 
produce an incidence rate approaching 0.

time period or set of sexual encounters) yield different infec-
tion rates. In particular, if 1 in 8 persons is HIV infected and 
is serially monogamous, then 1 new infection would be ex-
pected after 1 round of sexual partnership and 3 new infec-
tions would be expected after 2 rounds. If 1 in 8 HIV-infected 
persons was concurrently having sex with a main partner and 
regularly with 2 additional partners, 3 new infections would 
be expected after 1 round of sexual partnerships and 6 new 
infections would be excepted after 2 rounds.

Probability of Transmission

Many factors influence the P (probability of transmission per 
sexual contact with the infectious person) of HIV infection, 
including biologic factors such as stage of infection, viral 
load in blood and genital secretions, presence of other sexu-
ally transmitted infections (STIs), circumcision, host genet-
ics, and use of antiretroviral agents (eg, PrEP, postexposure 
prophylaxis [PEP], and microbicides), as well as behavioral 
factors such as sexual contact and positioning, serosorting, 
condom use, and substance use (eg, methamphetamines).

With regard to stage of HIV infection, the rate of infec-
tion per number of sexual contacts is highest during early 
infection and during very late infection, reflecting higher 
blood viral loads during these periods.3,4 In association with 
such factors as immune activation and increased viral load 
in genital secretions, STIs (eg, chlamydia, syphilis, gonor-
rhea, trichomoniasis, and herpes simplex virus) markedly 
increase the risk of HIV transmission, especially in Africa. 
Circumcision has been shown to reduce the risk of HIV trans-
mission to uninfected men but not to female partners of HIV-
seropositive men. 

Use of vaginal tenofovir microbicide gel reduced HIV 
transmission in the Centre for the AIDS Programme of Re-
search in South Africa (CAPRISA) 004 trial among hetero-
sexual African women, although the “messiness” of the gel 
affected adherence.5 PrEP with tenofovir and emtricitabine 
in the iPrEx (Chemoprophylaxis for HIV Prevention in Men) 
study was associated with a significant (P = .005) reduction in 
HIV transmission.6 However, questions remain about when 
microbicides and PrEP should be used, appropriate dosage, 
how they will be paid for, and how many people in a popula-
tion should receive them.

With regard to protective vaccines, one study showed the 
protective effect (P = .04) of a candidate vaccine given to 
more than 16,000 heterosexual men and women.7 However, 
the borderline significance of the protective effect and the 
absence of knowledge of correlates of protection require fur-
ther study.

Duration of Infectiousness

With regard to D (duration that the infected person is in-
fectious to others), a primary factor to consider is that po-
tent antiretroviral therapy allows HIV-infected individuals to 
live longer, increasing the number of individuals living with 
HIV. Limiting the duration of infectiousness in a growing 
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The Gardner Cascade, based on a report by Gardner and 
colleagues in 2011, shows where improvements are needed 
in the HIV care continuum in order to substantially reduce 
HIV transmission and the duration of infectiousness (Figure 
3).12 Of the approximately 1.2 million people estimated to be 
living with HIV infection in the United States, approximate-
ly 86% are diagnosed, 40% are engaged in care, 37% have 
been prescribed antiretroviral therapy, and 30% are virally 
suppressed. Thus, duration of infectiousness is prolonged in 
approximately 70% of HIV-infected individuals.

Future Directions

A plan to drive R0 down to less than 1 in the United Kingdom 
involves promoting condom use, behavioral changes, and use 
of PrEP and PEP, microbicides, or antiretroviral treatment. 
A similar plan in San Francisco, California, involves promot-
ing the use of PrEP, rapid HIV testing and treatment, and 
retention in care. Successful strategies are likely to depend 
on HIV testing and treatment; retention in care; testing and 

treatment for other STIs; use of PrEP, PEP, or microbicides; 
condom use; clean needle programs; circumcision; and likely 
other measures that have yet to be defined.                    

Presented by Dr Smith in March 2015. First draft prepared from tran-
scripts by Matthew Stenger. Reviewed and edited by Dr Smith in Au-
gust 2015.

Financial affiliations in the past 12 months: Dr Smith has received 
grants and research support paid to his institution from ViiV Health-
care/Pfizer, Inc.
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Figure 3. The Gardner Cascade, showing where improvements are 
needed in the HIV care continuum in order to substantially reduce 
HIV transmission and the duration of infectiousness. Adapted from 
Gardner et al.12
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It is estimated that 350 million people worldwide have 
chronic hepatitis B virus (HBV) infection and that 4 million 
to 8 million people are coinfected with HBV and HIV. HBV/
HIV coinfection has been shown to result in higher rates of 
liver-related morbidity and mortality. For example, in the 
D:A:D (Data Collection on Adverse Events of Anti-HIV Drugs) 
study, HBV infection was associated with an increased risk 
of liver-related death among HIV-infected participants (rela-
tive risk, 3.73).1

Characteristics of HBV

HBV is a hepadnavirus with a partially double-stranded DNA 
and its own reverse transcriptase for viral replication. The vi-
ral genome encodes 4 primary open reading frames involved 
in protein synthesis: P (polymerase), Pre-S and S (surface 
glycoproteins), Pre-C and C (core; structural protein of the 
nucleocapsid), and X (regulatory protein; the gene is thought 
to have transactivating function and may be involved in 
the development of liver cancer). The genes have markedly 
overlapping reading frames, leading to a high conservation 
of gene function and considerable potential for therapeutic 
disruption of the virus life cycle.

Dr Sherman is Gould Professor of Medicine and Director of the Di-
vision of Digestive Diseases at University of Cincinnati College of 
Medicine in Cincinnati, Ohio.

All patients with HIV infection should be screened for 
hepatitis B virus (HBV) infection. Preventive HBV vac- 
cination is less effective in HIV-infected patients than in 
those without HIV infection. Emtricitabine, lamivudine, 
and tenofovir disoproxil fumarate (tenofovir) each have 
activity against HIV and HBV. In HBV/HIV-coinfected pa- 
tients, if HBV or HIV treatment is needed, it should be  
initiated with tenofovir and emtricitabine or tenofovir 
and lamivudine as the nucleoside analogue reverse tran- 
scriptase inhibitor backbone of a fully suppressive anti- 
retroviral regimen. If HBV treatment is needed and teno- 
fovir cannot be used safely, entecavir is recommended 
in addition to a fully suppressive antiretroviral regimen. 
Initiation of treatment for HBV infection is based on 
the presence of cirrhosis and on HBV DNA level, alanine 
aminotransferase level, and biopsy results. Current HBV 
treatments are associated with low functional cure rates.  
This article summarizes a presentation by Kenneth E.  
Sherman, MD, PhD, at the IAS–USA continuing education 
program held in San Francisco, California, in March 2015.

Keywords: HIV, HBV, hepatitis B virus, HBV/HIV coinfection, 
HBV vaccine, HBV treatment

Perspective

Management of the Hepatitis B Virus/ 
HIV–Coinfected Patient

During HBV infection, the virus binds to the hepatocyte 
surface using sodium taurocholate receptors. It enters the 
cell and uncoats, releasing a relaxed coil DNA that moves 
to the cell nucleus. In the nucleus, it is transformed into co-
valently closed circular DNA (cccDNA), which is then tran-
scribed into messenger RNA, which encodes the transla-
tion of surface and X proteins and, as pregenomic RNA, the 
translation of the hepatitis B e antigen (HBeAg), polymerase, 
and core proteins. When replication occurs at high levels, 
HBeAg is secreted. The components of pregenomic RNA 
and polymerase are packaged in the formation of a new 
capsid, followed by the reverse transcription of pregenomic 
RNA into relaxed coil DNA, the envelopment of the core in 
surface antigens, and the budding of virus from the cell. In 
most cases of HBV infection, there is excess production of 
surface proteins and secretion of subviral particles (vs infec-
tious particles).

HBV infection slowly progresses over several decades. The 
initial phase of infection is characterized by immune toler- 
ance, with a normal or near-normal level of alanine amino-
transferase (ALT) and a high level of HBV DNA. This is fol-
lowed by the immune clearance phase, or HBeAg-positive 
chronic hepatitis, during which the immune response to in-
fection results in liver damage, with ALT and HBV DNA levels 
fluctuating with variations in immune response. If the im-
mune response controls infection, the HBV-infected person 
becomes a chronic carrier, with reduced HBV DNA and a 
lower ALT level. Chronic carriers are subject to spontaneous 
reactivation of infection (HBeAg-negative chronic hepatitis). 
Some individuals have occult HBV infection; these individu-
als’ test results are negative for HB surface antigen (HBsAg) 
and HB surface antibody (anti-HBs), are often positive for 
HB core antibody (anti-HBc) immunoglobulin G (IgG), and 
are intermittently positive for HBV DNA in serum and in the 
liver. Chronic HBV infection may be associated with HBsAg 
mutations that result in reduced production of surface anti-
gens. Occult HBV infection may result in the reemergence 
of acute HBV infection in individuals who have undergone 
a liver transplant and in HIV-infected individuals, and is also 
associated with increased risk of hepatocellular carcinoma.

HBV Prevention

Efforts to prevent HBV infection include modification of risk 
behaviors, vaccination, and preexposure prophylaxis. Modi-
fication of risk behaviors has not proved to be a highly effec-
tive prevention strategy. A study in Amsterdam, the Nether-
lands, reported an increase in risk encounters during an HBV 
vaccination campaign.2 However, preexposure prophylaxis 
for high-risk persons (especially those who have not been 
successfully vaccinated) could be an effective strategy, 
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Current US Department of Health and Human Services 
(DHHS) and IAS–USA guidelines for use of antiretroviral ther- 
apy to treat HIV/HBV coinfection include the following5,6:

• Prior to initiation of antiretroviral therapy, all individuals 
who test positive for HBsAg should be tested for HBV 
DNA using a quantitative assay to determine the level of 
HBV replication.

• Because emtricitabine, lamivudine, and tenofovir diso-
proxil fumarate (tenofovir) have activity against HIV and 
HBV, if HBV or HIV treatment is needed, antiretroviral 
therapy should be initiated with the combination of te-
nofovir and emtricitabine or of tenofovir and lamivudine 
as the nucleoside analogue reverse transcriptase inhibi-
tor (nRTI) backbone of a fully suppressive antiretroviral 
regimen.

• If HBV treatment is needed and tenofovir cannot be used 
safely, then entecavir in addition to a fully suppressive 
antiretroviral regimen is the recommended alternative 
treatment option. 

Of note, although not yet included in the guidelines ref-
erenced above, for individuals who experience nephrotoxic 
effects attributable to tenofovir, substitution with the investi-
gational nucleos(t)ide analogue reverse transcriptase inhibi-
tor tenofovir alafenamide fumarate may be an option when 
and if it is FDA approved.

For individuals with HBV/HIV coinfection, treatment of 
both infections should be initiated following an initial workup 
and evaluation, in accordance with current DHHS guide-
lines.5 For those who choose to defer therapy for HIV infec-
tion, a representative schema for deciding when to treat HBV 
infection is shown in Figure 1.7 Treatment should be started 
for individuals with cirrhosis whose test results are positive 
for HBsAg. In HBV-infected patients without cirrhosis, treat-
ment should be started for those with HBV DNA levels above 
20,000 IU/mL and ALT levels above normal limits. Liver bi-
opsy should be considered for those with normal ALT levels, 

particularly given the activity of drugs such as tenofovir 
against both HBV and HIV infections.

Compared with an efficacy rate of approximately 95% 
in HIV-seronegative persons, efficacy rates of HBV vaccine 
in HIV-infected persons range from approximately 20% to 
70%.3 In cases in which vaccination with a standard vac-
cine dose failed, occult HBV infection should be considered 
and testing for HBV DNA should be performed. A double-
dose booster of the HBV vaccine should be given and anti-
HBs titers should be measured at 1 month; if titer results are 
negative for anti-HBS, the full 3 or 4 dose series of double-
dose vaccination should be completed. If prior double-dose 
vaccination has failed, then occult HBV infection should be 
considered and a double-dose booster can be given.

In one study of an HBV vaccine, 437 HIV-infected in-
dividuals were randomly assigned to receive 1 of 3 regi-
mens. A protective level of response was considered to be 
10 mIU/mL or higher of anti-HBs.4 Among individuals who 
received 3 standard doses of HBV vaccine of 20 µg intra-
muscularly (IM) at baseline, 4 weeks, and 24 weeks, 65% 
achieved a minimally protective level of anti-HBs, compared 
with 82% of those who received 4 doses of 40 µg IM at base-
line, 4 weeks, 8 weeks, and 24 weeks and 77% of those who 
received 4 doses of 4 µg intradermally at baseline, 4 weeks, 
8 weeks, and 24 weeks. Geometric mean titers of anti-HBs 
were highest among persons who received 4 doses of 40 µg 
IM, followed by those who received 4 doses of 4 µg intra-
dermally. Patients with CD4+ cell counts of less than 350/
µL have lower response rates to the standard vaccine series. 
Vaccination of all individuals, particularly those who engage 
in high-risk behaviors, regardless of CD4+ cell count is cur-
rently recommended. Repeat vaccination can be performed 
for those who do not exhibit protective immunity (defined as 
anti-HBS >10 mIU/mL). 

Treatment

There are several outcomes of HBV treatment. Suppression 
generally refers to reduction of HBV DNA to below detectable 
levels. Seroconversion can refer to conversion from HBeAg-
positive status to an HBeAg-negative status, or to conver-
sion to anti-HBe–positive status from an HBeAg-negative 
status. Durable seroconversion occurs when a patient’s test 
results are negative for HBeAg and positive for anti-HBe for 
1 year after completion of treatment. A functional cure is 
characterized by undetectable HBsAg. A true cure occurs 
when HBV cccDNA is cleared; this is exceedingly rare in HBV-
infected individuals, but is the ultimate aim of treatment. 
However, functional cure can prevent acute liver injury, re-
duce fibrotic progression to cirrhosis, and reduce the risk of 
developing liver cancer.

US Food and Drug Administration (FDA)-approved drugs 
for the treatment of HBV infection are lamivudine, adefovir, 
entecavir, telbivudine, tenofovir, interferon alfa, and pegin-
terferon alfa. Effective drugs that are not FDA approved for 
use as HBV treatment include the fixed-dose combination of 
tenofovir and emtricitabine or emtricitabine alone.

Figure 1. Treatment algorithm for hepatitis B virus infection. ALT in-
dicates alanine aminotransferase; HBeAg, hepatitis B e antigen; HB-
sAg, hepatitis B surface antigen; HBV, hepatitis B virus. Adapted from 
Keeffe et al.7
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and treatment should be started for those with inflammation 
and fibrosis confirmed via biopsy. Among patients whose 
test results are negative for HBeAg and who have HBV DNA 
levels above 2000 IU/mL, treatment should be started for 
those with ALT levels above normal limits; biopsy should be 
considered for those with normal ALT levels, and treatment 
should be initiated if biopsy results show inflammation and 
fibrosis. The lower HBV DNA level threshold for treatment in 
patients whose test results are negative for HBeAg reflects 
the fact that many such patients have HBV mutations that 
result in disease that is more difficult to treat.

Patients receiving treatment for HBV infection should be 
tested every 6 months for HBV DNA. Those receiving tenofovir 
should have creatinine and urinalysis testing performed 
every 6 months (more frequently for those with creatinine 
clearance <60 mL/min). If HBV DNA level is greater than 
1000 IU/mL after 1 year, the patient’s HBV resistance profile 
should be checked and, if cirrhosis is present, the regimen 
should be intensified; adherence to and malabsorption of 
drug should also be considered.

A comparison of characteristics of available anti-HBV drugs 
is shown in Table 1. Rates of functional cure of HBV infec-
tion (ie, loss of HBsAg) with established treatments are low, 
with rates of approximately 8% to 15% in those receiving an 
extended regimen of peginterferon alfa or peginterferon alfa 
plus lamivudine and rates of 0% to 10% in those receiving 
extended treatment with an nRTI-based regimen.8

HBV mutations are common, owing to the low fidelity of 
HBV polymerase. Most of the mutations associated with resis- 
tance to anti-HBV drugs appear on the tyrosine-methionine-
aspartic acid-aspartic acid (YMDD) motif within the HBV 
polymerase. Persons with viral breakthrough caused by a 
mutation emerging during treatment with a single agent 
tend to experience disease flares. Persons with advanced 
disease sometimes develop hepatic failure and die. If the in-
effective single agent is not stopped in the setting of viral 
breakthrough, compensatory mutations develop over time 
that render the virus resistant to virtually all available agents. 
Rates of treatment failure and emergence of resistance are 
higher in individuals with HBV/HIV coinfection than in those 
with HBV monoinfection, when lamivudine is the primary 
treatment for HBV infection. The risk of these events has 
declined with the use of more potent drugs, including teno-
fovir and entecavir. As seen with the management of HIV 

infection through antiretroviral treatment, adherence to HBV 
antiviral treatment is a cornerstone of effective care for HBV 
infection.

Path to Cure

A substantial proportion of hepatitis C virus (HCV) infections 
can now be cured. However, HBV is a more complicated virus 
to cure. As opposed to an RNA virus that replicates only in 
the cytoplasm, HBV is a DNA virus that effectively forms its 
own minichromosome in the nucleus of the host cell, which 
is passed through divisions from generation to generation of  
hepatocytes. Strategies to improve rates of functional cure  
and ultimately achieve true cure include exploitation of other  
viral targets, development of more potent nucleos(t)ide 
analogue inhibitors, therapeutic vaccination, and immune 
modulation.

There has been little progress in the development of more 
potent nRTIs. With regard to other viral targets, entry in-
hibitors such as myrcludex B that block sodium taurocho-
late receptors are being evaluated and have shown promise. 
Cyclophilin inhibitors such as alisporivir, which was evalu-
ated for the treatment of HCV infection, interfere with host 
factors necessary to viral replication. Clinical trials of such 
approaches are likely to provide information in the near fu-
ture. It has been hypothesized that zinc finger endonucle-
ases could be used to target HBV cccDNA; however, target-
ing endonucleases to the hepatocyte nuclei and determining 
whether endonuclease activity can be focused on cccDNA 
remain challenging. Other nucleases, including transcription 
activator-like effector nuclease and homing endonuclease, 
are also being investigated.

In addition to targeted approaches, immunologic thera-
pies also show promise. One basic strategy for therapeutic 
vaccination involves reduction of HBV replication via nucleos- 
(t)ide analogue inhibitor treatment, achieving HBsAg sero-
conversion via protein prime vaccination, and achieving viral  
clearance via recombinant vector boost vaccination.9 A num-
ber of vaccination options have been attempted but have 
met with little success thus far, including vaccines that carry 
proteins or peptides (eg, HBV recombinant subunits or pieces 
of C or pre-S regions) that might improve immune response; 
use of modified vaccinia vectors; direct placement of DNA 
into cells that produce pre-C, C, and S elements to increase 
level of immune response; use of peptide-pulsed dendritic 
cells; and use of adoptive T-cell transfer.

The use of targeted molecular immunogens is one ap-
proach being investigated. For example, one study examined 
a yeast-based immunotherapy platform that expresses X, 
surface, and core HBV antigens. As shown in Figure 2, T-cell 
response—measured by production of gamma interferon—to 
S and C antigens and to X, S, and C antigens was augmented 
in uninfected persons, but was also greater in patients with 
chronic HBV infection who were receiving adefovir.10

Other approaches being evaluated involve use of inhibitors 
of immune checkpoint molecules such as programmed cell 
death 1 (PD-1) and programmed cell death ligand 1 (PD-L1), 

Table 1. Comparison of Efficacy, Resistance, and Cost of 
Drugs for Treatment of Hepatitis B Virus Infection

Drug Efficacy Resistance Cost

Lamivudine +++ ++++ +

Adefovir   ++ ++ +++

Entecavir ++++ ++ +++

Telbivudine ++++ ++ +++

Tenofovir ++++ + +++

Peginterferon alfa ++++ + ++
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cytotoxic T-lymphocyte–associated protein 4 (CTLA-4), T-
cell immunoglobulin mucin 3 (TIM-3), B7-H3, lymphocyte-
activation gene 3 (LAG-3), and OX40. These molecules are 
responsible for reducing T-cell activation in the aftermath of 
HBV infection so that immune response does not continue 
unabated. In the setting of chronic persistent HBV infection, 
PD-1 and PD-L1 are upregulated, resulting in the reduction 
of specific immune response and likely leading to immune 
tolerance. Monoclonal antibodies that inhibit PD-1 or PD-
L1 have been found to promote resurgence of immune re-
sponse. Studies in vitro have shown a marked increase in 
HBV-specific CD8+ T cells with blockade of PD-1, PD-L1, and  
PD-L2.11

Another approach to augmenting immune response with 
the hope of clearing the virus is to use Toll-like receptor (TLR) 
agonists, a treatment option that is also being investigated as 
a potential HIV cure. TLR agonists, such as the investigational 
drug GS-9620, induce responses in interferon-stimulated 
genes. In a study in which HBV-infected chimpanzees re-
ceived 3 weekly doses of GS-9620 for 4 weeks, HBV DNA 
levels in serum and liver were reduced.12 A study in wood-
chucks showed statistically significant reductions in cccDNA 
levels with use of GS-9620.13 Such findings indicate that TLR 
agonists might be useful in combination with nRTIs to spare 
patients the adverse effects associated with interferon alfa.

Conclusion

All patients with HIV infection should be screened for HBV in-
fection and evaluated for HBV treatment candidacy. HBV vac-
cination is a crucial element of prevention, but current vac-
cination methods are imperfect. The goal of HBV treatment 
is to achieve complete suppression of viral replication. The 

decision to treat HBV infection is closely linked with the de- 
cision to treat HIV infection. Effective HBV treatment de-
creases fibrosis and the risk for hepatocellular carcinoma. 
Long-term suppression of HBV rarely leads to functional cure 
(an HBsAg-negative state), and other modalities are needed 
in order to clear the HBV cccDNA reservoir.              

Presented by Dr Sherman in March 2015. First draft prepared from 
transcripts by Matthew Stenger. Reviewed and edited by Dr Sherman 
in August 2015.
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Recently, the global community of HIV/AIDS researchers, academics, and clinicians felt the loss of 
2 of its highly esteemed members. Their outstanding contributions and legacies are remembered 
below, and we extend our condolences to their friends, family, and colleagues.

Suniti Solomon, MD, 1939-2015   

On July 28, 2015, Dr Suniti Solomon, the Founder and Director of the YR Gaitonde Center for 
AIDS Research and Education (YRGCARE) in Chennai, India, passed away. Dr Solomon was a 
pioneer in the HIV/AIDS research community. In 1986, she and her colleagues documented the 
first evidence of HIV infection in India, while serving as a Professor of Microbiology at Madras 
Medical College and the Government General Hospital in Chennai. 

She established India’s first voluntary testing and counseling center and was deeply committed 
to community education and mobilization and was a passionate supporter of HIV research and 
of women, including those from disadvantaged and disenfranchised populations. In 1993, she 
established YRGCARE as one of the first community-based research and education centers for 
HIV/AIDS research and treatment in India.

Dr Solomon received numerous awards and accolades and published extensively on HIV/AIDS 
epidemiology, prevention, care, research ethics, and issues related to gender. She will be sorely 
missed, not only as a pioneer in HIV/AIDS research but as a friend and colleague. 

J. Michael Kilby, MD, 1964-2015

On August 10, 2015, Dr J. Michael Kilby, Professor of Medicine and Chief of the Division of 
Infectious Diseases at Medical University of South Carolina (MUSC), passed away. Dr Kilby also 
oversaw the Ryan White Part B and D programs funded by the Health Resources and Services 
Administration, helping to support clinical care for more than 1000 HIV-infected individuals in 
the United States. 

His research interests included acute retroviral illness, the natural history and immunopatho-
genesis of HIV, and novel antiretroviral therapies. He published numerous textbook chapters 
and peer-reviewed papers on topics in the field of HIV medicine and research, was a fellow of 
the Infectious Diseases Society of America and the American College of Physicians, and served 
on the editorial board of the Journal of Acquired Immune Deficiency Syndromes.

At MUSC, Dr Kilby fostered a culture of collaboration and excellence that earned the respect 
of his colleagues and will live on in his absence. He will be deeply missed by his family, friends, 
and colleagues. 

In Memoriam
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With the remarkable prolongation of life achieved among 
HIV-infected individuals, owing to the use of potent anti-
retroviral therapy, has come dramatic progress in reducing 
the incidence of HIV-related opportunistic infections (OIs). 
There has been considerable focus on antiretroviral therapy 
and HIV prevention, and most HIV practitioners are highly 
proficient at managing antiretroviral therapy. However, ex-
pertise in the management of OIs has waned as more and 
more physicians have little experience diagnosing or treat-
ing these life-threatening infections. Renewed attention to 
appropriate management is needed, because the absolute 
number of patients with OIs and the rates of associated 
mortality remain high, particularly in large urban settings in 
the United States.

Updates to the OI guidelines have been released online  
by the National Institutes of Health (NIH), the Centers for Dis- 
ease Control and Prevention (CDC), and the Infectious Dis-
eases Society of America (IDSA).1 The following covers topics 
under discussion during preparation of these guidelines.

Dr Masur is Clinical Professor of Medicine at George Washington 
University School of Medicine in Washington, DC.

The incidence of HIV-related opportunistic infections 
(OIs) has declined in the United States with the increasing 
use of effective antiretroviral therapy for the treatment 
of HIV infection. However, the absolute number of pa- 
tients with OIs remains high and there continues to be  
considerable associated mortality. OI guidelines from the  
National Institutes of Health, Centers for Disease Control 
and Prevention, and Infectious Diseases Society of Amer-
ica continue to be updated on a regular basis, several 
times per year, as optimal strategies for prevention and 
therapy evolve. Recommendations that have changed 
in these guidelines include: screening for cryptococcal 
antigen and treatment of asymptomatic antigenemia; 
empiric treatment of shigellosis infection in light of the 
recent spread of multidrug-resistant strains; the relative 
roles of vancomycin and metronidazole in diarrheal ill- 
ness related to Clostridium difficile; and diagnosis of  
Pneumocystis jiroveci pneumonia (PCP; formerly Pneu-
mocystis carinii pneumonia). This article summarizes a  
presentation by Henry Masur, MD, at the IAS–USA con-
tinuing education program held in Washington, DC, in 
May 2015.

Keywords: HIV, opportunistic infections, cryptococcal men- 
ingitis, shigellosis, Clostridium difficile, Pneumocystis jiroveci 
pneumonia

Perspective

HIV-Related Opportunistic Infections Are Still 
Relevant in 2015

Cryptococcal Disease

There are nearly a million cases of cryptococcal meningitis 
worldwide each year, with an estimated annual death toll of 
675,000.2,3 It has been suggested that in parts of the world 
with high burdens of disease, it is cost-effective to routinely 
screen asymptomatic patients for cryptococcal antigen.

As shown in Figure 1, a study in a cohort of 707 South 
African individuals showed that even when CD4+ cell count 
increased during the first year of antiretroviral therapy, there 
was still an appreciable incidence of cryptococcal meningitis 
during this initial year of antiretroviral therapy.4 This high  
incidence reflects a population that is nonadherent to or has 
a poor response to antiretroviral therapy, but also indicates 
that OIs can occur within the first few weeks or months after 
initiation of antiretroviral therapy. Such episodes may rep- 
resent primary cryptococcal infection, relapsed infection, re- 
infection, or some manifestation of immune reconstitution 
inflammatory syndrome (IRIS). 

Thus, starting antiretroviral therapy does not guarantee 
prevention of cryptococcal meningitis. Although the inci-
dence of cryptococcal disease is much higher in sub-Saharan 
Africa than in the United States, the issues of screening for 
asymptomatic infection and treating in the United States are 
still important even if the incidence is lower than in other 
geographic areas. 

In the South African study mentioned above, 7% of indi-
viduals screened before starting antiretroviral therapy had 
asymptomatic cryptococcal antigenemia, while in a study in 
the United States approximately 2.0% to 2.5% of individuals  
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Figure 1. Incidence of cryptococcal meningitis among 707 South 
African individuals during their first year of antiretroviral therapy. 
Adapted from Jarvis et al.4
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individuals with antigenemia, and that specific therapy for 
cryptococcal disease in those with antigenemia is warranted.

In the United States, cryptococcal antigenemia is more 
common than many may have recognized. Data suggest that 
antiretroviral therapy is not uniformly effective for prevent-
ing cryptococcal syndromes from occurring. When is treat-
ment for cryptococcal disease indicated? Some clinical syn-
dromes may in fact be caused by the unmasking effects of  
IRIS or by reactivity to latent or cured disease. However, cli-
nicians may be reluctant to assume that live organisms and 
active infection are absent. 

Treatment for meningitis would be indicated in cases in 
which a lumbar puncture yields a positive culture from cere-
brospinal fluid. Patients with meningeal disease can receive 
the same treatment as patients with pulmonary disease. A 
reasonable interpretation of available data supports screen-
ing all individuals with CD4+ cell counts below 100/µL for  
cryptococcal antigen and performing a lumbar puncture in  
antigen-positive individuals to identify active but asymptom-  
atic meningitis. For patients who have cryptococcal menin- 
ingitis, even if it is clinically silent, treatment should follow  
current guidelines (ie, should start with liposomal ampho- 
tericin B plus flucytosine). If a lumbar puncture result is neg-  
negative for meningitis and there is no evidence of organ dys- 
function, treatment with fluconazole is encouraged. 

Diarrhea

Diarrhea is common in many individuals, including those 
with HIV infection, and many cases of diarrhea can be at-
tributed to common infectious and noninfectious causes. 
However, clinicians should be aware that Clostridium difficile 
is also a common cause of diarrhea among HIV-infected per-
sons. Although C difficile is not an opportunistic pathogen, 
it does occur frequently in HIV-infected individuals, presum-
ably because of their regular interaction with health-care fa-
cilities. Clinicians should also be aware of changes in the an-
tibiotic susceptibility patterns of enteric bacteria that often 
infect HIV-infected individuals. 

starting antiretroviral therapy had it. 4,  6,7 A cryptococcal anti-
gen titer result greater than or equal to 1:8 was 100% sensi-
tive and 96% specific for predicting cryptococcal meningitis 
during the first year of antiretroviral therapy in those with  
no history of the disease. Only 56% of those who tested posi- 
tive for cryptococcal antigen cleared their antigenemia with 
antiretroviral therapy alone.7 A short course of low-dose flu-
conazole was not effective in preventing meningitis. Thus, 
treatment for individuals with antigenemia should consist of 
a relatively high dose of fluconazole, as would be used to 
treat meningitis, or an alternative such as amphotericin B. 

World Health Organization recommendations for resource- 
limited settings with a high burden of cryptococcal disease 
are to screen all HIV-seropositive patients with CD4+ cell 
counts below 100/µL for cryptococcal antigen and to treat 
patients with antigenemia with fluconazole 800 mg daily for 
2 weeks and 400 mg daily for 8 weeks. Although logical and 
plausible, these treatment recommendations are not based 
on clinical evidence.5 Should practitioners follow these rec-
ommendations in the United States? 

The findings in South Africa and in other resource-limited 
areas have prompted questions about the number of events 
of acute meningitis that represented IRIS rather than acute 
fungal disease, about whether lumbar punctures could have 
been used to distinguish between patients with antigenemia 
who did need therapy and those who did not need therapy, 
and about whether therapy with fluconazole would have 
changed outcomes.

Prior to 2015, the NIH/CDC/IDSA OI guidelines stated that 
for prevention of cryptococcal disease, screening for crypto-
coccal antigenemia was not recommended because of the 
low incidence of cryptococcal disease among HIV-infected 
individuals after initiation of antiretroviral therapy. However, 
recent data indicate that the burden of cryptococcal disease 
is probably more substantial in the United States than many 
clinicians suspect. As reported by McKenney and colleagues 
in Morbidity and Mortality Weekly Report in 2014 and in Clini-
cal Infectious Diseases in 2015, the attack rate of cryptococcal 
meningitis among HIV-infected persons in the United States 
for 2006 was 2 to 7 cases per 1000 person-years, with a 12% 
rate of associated mortality.6,7 

McKenney and colleagues also evaluated the prevalence 
of asymptomatic cryptococcal antigenemia using stored sera  
from the MACS (Multicenter AIDS Cohort Study) and WIHS 
(Women’s Interagency HIV Study) cohorts from 1996 to 2012.  
Among 1872 samples with CD4+ cell counts below 100/µL,  
2.9% were positive for cryptococcal antigen, including 4.6%                                  
of samples with CD4+ cell counts below 50/µL. There was  
a wide range of antigen titers. A minority of cases of antigen- 
emia were associated with prior cryptococcal meningitis. It is  
unknown if any of the individuals whose samples were eval- 
uated received treatment for active cryptococcal disease or for  
asymptomatic antigenemia. Survival was shorter in antigen-  
positive individuals compared with antigen-negative indi-
viduals (Figure 2).7 The investigators concluded that the 
prevalence of asymptomatic cryptococcal antigenemia is sub-
stantial in the United States, that survival rates are worse for 
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Salmonella infection is a well-known HIV-related OI that 
frequently causes bacteremia, especially in individuals who 
live in the developing world. Campylobacter and Shigella 
infections are common in many populations, although they 
are not OIs. However, because these infections also occur 
in HIV-infected individuals and because men who have sex 
with men (MSM) have a particular predisposition to shigello-
sis, some of the new data on antimicrobial susceptibility and 
enteric pathogens are relevant to HIV practitioners. 

Shigellosis

Approximately 500,000 cases of shigellosis occur each year 
in the United States among the total population of HIV- 
infected and uninfected individuals. Transmission of Shigella 
species occurs via person-to-person contact or via food and 
water and can be achieved with a low inoculum of 10 to 100 
organisms. Shigella species are relatively resistant to stomach 
acid. Secondary cases of shigellosis are common (ie, spread 
from one infected person to another). In April 2015, Bowen 
and colleagues reported in Morbidity and Mortality Weekly 
Report that shigellosis with multidrug resistance, including 
resistance to quinolones, is spreading in the United States, 
particularly among MSM.8 Numerous other reports on the 
drug-resistant bacteria have appeared in popular press and 
media.

For individuals with persistent diarrhea, empiric treat-
ment for shigellosis is reasonable if diarrhea is severe, with 
stools that occur more than 6 times a day, with bloody stools, 
or if a high fever is present. Because transmissibility is a con-
cern, treatment for shigellosis among MSM to potentially re-
duce the period of infectivity should also be considered. 

A 7- to 10-day regimen of quinolone treatment is the pre-
ferred empiric therapy option for treatment of shigellosis. 
However, Shigella species are becoming increasingly resis-
tant to quinolones in the United States and abroad. The most 
resistant strain is Shigella sonnei, which is common among 
travelers and increasingly common among MSM. Treatment 
options in cases of resistance are limited. Individual anti-
biograms should be studied to determine if azithromycin, 
trimethoprim-sulfamethoxazole, or another agent should be 
selected. Campylobacter species infection, another common 
cause of diarrhea, is also becoming resistant to quinolones.

Clostridium difficile

Clostridium difficile infection is reported to be the most com-
mon identified cause of diarrhea in HIV-infected individuals, 
accounting for 55% of cases in one study, especially those 
who acquired it in health-care facilities and in association 
with antibiotic treatment.9 Campylobacter and Shigella (flex-
neri more commonly than sonnei) infections each accounted 
for 14% of cases of diarrhea, Salmonella infection accounted 
for 7% of cases, and mycobacterial infections accounted for 
4% of cases. 

The clinical manifestations of C difficile–related diarrhea 
are similar in HIV-infected and uninfected individuals. In-
dividuals with low CD4+ cell counts have higher incidence 

rates for C difficile–associated diarrhea than those with high 
CD4+ cell counts. However, whether low CD4+ cell counts 
contribute to a higher incidence of clinically apparent dis-
ease or whether individuals with low CD4+ cell counts have  
a higher incidence of disease owing to more-frequent anti-
bacterial therapy or more-frequent exposure to health-care 
facilities remains to be determined. 

To diagnose C difficile as the cause of diarrhea, a nucleic 
acid amplification test (eg, a polymerase chain reaction [PCR] 
test) of a stool sample is now preferred by most laborato-
ries. Many laboratories have used enzyme-linked immuno- 
sorbent assays (ELISAs). These assays are very specific for tox- 
in but are not very sensitive. Thus, many cases of C difficile–
related diarrhea are missed by ELISA testing even when 3 
consecutive stools are sampled. Nucleic acid amplification 
tests are also very specific for toxin and their high sensitivity 
gives them a great negative predictive value. However, they 
are so sensitive that they may return positive results for C 
difficile in some patients with diarrhea even if only a small 
amount of toxin is present (potentially too little to cause dis-
ease). Thus, a positive PCR test result must be analyzed with 
caution. 

Some laboratories screen stool samples with an antigen 
test, the lactic dehydrogenase test, to determine the pres-
ence of the C difficile organism and then use an ELISA test to 
detect toxin. This is also a reasonable diagnostic approach, 
although laboratories often resort to a PCR test if the results 
of stool antigen and ELISA tests are discordant.

A recent analysis of HIV-uninfected patients indicated 
higher clinical success rates and somewhat lower relapse 
rates with oral vancomycin than with metronidazole when 
used to treat mild, moderate, or severe C difficile infection.10 

Updated guidelines recommend oral vancomycin over met-
ronidazole to treat all HIV-infected individuals, particularly 
those with CD4+ cell counts below 200/µL.1 However, metro-
nidazole can be used to treat HIV-infected patients with very 
mild cases of C difficile infection. Although combination ther- 
apy is controversial, there are data indicating the benefit of 
using vancomycin and metronidazole together for severe 
cases of C difficile infection.11

Diagnosis of Pneumocystis jiroveci Pneumonia

Clinicians have long sought approaches to diagnosing Pneu-
mocystis jiroveci pneumonia (PCP; formerly Pneumocystis 
carinii pneumonia) that do not require bronchoscopy or the 
evaluation of a respiratory specimen. There has been con-
siderable literature on a variety of serologic tests that are 
purported to be useful for diagnosis of PCP. 

Serum PCR testing is not sensitive enough to be useful  
diagnostically. Although PCR testing is useful for evaluation 
of respiratory secretions, as discussed below, it is not useful 
for evaluation of blood, plasma, or serum. Lactate dehydro- 
genase testing has been discussed in the literature for 2 de-
cades; however, serum lactate dehydrogenase testing is non-
specific (its sensitivity depends on the severity of the lung dis-
ease). Serum beta-D-glucan testing has appeared promising 
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in some reports, but this test measures a component of the 
cell wall that is present in many fungi, including Candida 
species. Moreover, false-positive results for PCP on beta-D- 
glucan tests may be caused by noninfectious entities or by 
fungal contamination of drugs. The use of beta-D-glucan test-
ing has strong proponents, but its lack of specificity and its 
imperfect sensitivity would make it unreliable even if hos-
pitals were able to obtain the results quickly. Thus, there is 
currently no useful serologic test for PCP. 

With sputum and bronchoalveolar lavage (BAL) specimens, 
most laboratories establish a diagnosis of PCP by “spinning 
down” the respiratory specimen to concentrate it and then 
staining it with a colorimetric or immunofluorescent stain. 
Such stains are highly specific and sensitive for PCP when 
interpreted by experienced microscopists. However, many  
laboratories do not have access to an experienced microsco-
pist and may need to find an automated system to establish 
the diagnosis of PCP. 

PCR testing is nearly 100% specific and sensitive for PCP. 
The problem with this test is that it detects colonization of 
Pneumocystis organism as well as PCP. A negative result for 
PCP via BAL PCR testing will rule out PCP; however, a posi-
tive result might indicate colonization rather than disease. 
Therefore, PCR test results must be interpreted with caution. 
The gold standard for diagnosis of PCP is an immunofluores-
cent stain of concentrated BAL. Such testing may be done 
initially or only for those specimens that are positive for PCP 
by PCR testing. Thus, for both C difficile infection and PCP, 
PCR testing provides a highly sensitive and highly specific 
testing modality, although such testing may identify coloni-
zation in patients whose disease is in fact caused by some 
other process. 

Conclusion

HIV practitioners must still manage OIs in their HIV-infected 
inpatients and outpatients. The epidemiology and manage-
ment of OIs continues to evolve and will remain important 
as long as HIV infection is identified late in the course of ill-
ness or for individuals who do not achieve durable HIV sup-
pression.                                            

Presented by Dr Masur in May 2015. First draft prepared from tran-
scripts by Matthew Stenger. Reviewed and edited by Dr Masur in Sep-
tember 2015.
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Chronic pain is pain that persists for longer than 3 months, 
beyond the period of normal tissue healing. Musculoskeletal 
pain (eg, lower back, knee, or shoulder pain), fibromyalgia, 
and neuropathy are some examples of chronic pain. There 
is a great deal of basic science literature that describes the 
pathophysiologic underpinnings of chronic pain. From this 
literature, 2 key etiologies of chronic pain are peripheral 
sensitization and central sensitization (Figure 1). In periph-
eral sensitization, peripheral nervous system receptors are 
hypersensitized by local tissue inflammation (eg, from an in-
flammatory disease such as rheumatoid arthritis) or damage 
(eg, from physical trauma), causing pain to remain even after 
the inflammation or injury is no longer present. During cen-
tral sensitization, there is no inflammation in the periph-
ery, but the brain receives a strong signal of pain. A prime 
example of this is fibromyalgia. The pathways that control 
central sensitization are associated with conditions such as 
mood disorders and addiction, and as a result, these condi-
tions commonly occur together. Chronic pain may also be 
caused by ongoing active inflammation, such as that seen in 
rheumatoid arthritis. However, even in this circumstance, it 
is important to consider the potential role central sensitiza-
tion might play. For example, an individual with rheumatoid 
arthritis and depression may continue to have severe chronic 
pain if their depression is not adequately treated.

Dr Merlin is Assistant Professor of Medicine at the University of Ala-
bama at Birmingham.

Chronic pain is common in individuals with HIV infection. 
The primary goal of treatment of chronic pain is not 
only to improve pain but also to improve physical and 
emotional function. Patients with chronic pain should 
be assessed for concurrent psychiatric and substance use 
disorders, as these conditions often coexist. Treatment 
of chronic pain may have limited success in the absence 
of treatment of psychiatric disorders. Treatments for 
chronic pain include nonopioid pharmacologic therapies 
and nonpharmacologic therapies (eg, cognitive and 
behavioral therapy, physical therapy), and the latter 
option is often the most effective for improving pa- 
tient function. Care must be taken when initiating or 
continuing treatment with opioids, and the risks and 
benefits of treatment with opioids should be regularly 
assessed. This article summarizes a presentation by 
Jessica S. Merlin, MD, MBA, at the IAS–USA continuing 
education program held in New York, New York, in 
March 2015.

Keywords: HIV, chronic pain, functional impairment, opioid 
treatment, nonopioid treatment

Perspective

Chronic Pain in Patients With HIV Infection:  
What Clinicians Need To Know

Chronic pain can lead to substantial functional impair-
ment, including difficulty across several domains of function: 
physical function (eg, work and household chores, ability to 
participate in leisure activities), social function (eg, close per-
sonal relationships), socioeconomic status (eg, health-care 
costs, disability), and emotional function (eg, anxiety and de-
pression). As a result, over the past few years, chronic pain 
itself has been increasingly regarded as a chronic condition.1

HIV Infection and Chronic Pain

In the current HIV treatment era, an estimated 39% to 85% 
of individuals with HIV infection also suffer from chronic 
pain compared with only 20% to 30% of the general pop-
ulation. Chronic pain in HIV-infected individuals is often 
musculoskeletal, although pain associated with peripheral 
neuropathy is observed in approximately 20% to 30% of in- 
dividuals. Chronic pain in HIV-infected individuals often but 
not always coexists with mood disorders and addiction. 
Based on a cross-sectional study in a cohort of HIV-infected 
individuals, those with HIV infection and chronic pain are 
up to 10 times more likely to have functional impairment. 
Additionally, individuals with HIV infection and chronic pain 
who also report recent substance use are more likely to be 
retained in care, whereas individuals with HIV infection and 
chronic pain who do not report recent substance use are less 
likely to be retained in care. As a result of these factors and 
the minimal training most practitioners receive in this area, 
caring for individuals with chronic pain can be a substantial 
challenge for HIV practitioners.2-7

The reason for the high prevalence of chronic pain in 
individuals with HIV infection is unclear. Adverse effects 
associated with nucleoside analogue reverse transcriptase 
inhibitors (eg, peripheral neuropathy), with opportunistic in- 
fections (eg, herpes zoster virus infection), or with treatments 

Figure 1. The 2 key etiologies of chronic pain: peripheral sensiti-
zation and central sensitization.

Peripheral sensitization: 
peripheral nervous system 

receptors hypersensitized by 
inflammation (eg, rheumatoid 

arthritis) or damage (eg,  
physical trauma) to local tissue

Chronic pain: 
pain that persists for 
>3 months, beyond 
the period of normal 

tissue healing

Central sensitization:  
brain receives a strong signal 

of pain (eg, fibromyalgia); 
often occurs with mood  
disorders or addiction



121

Chronic Pain in HIV   Volume 23 Issue 3   August/September 2015

Practitioners should be aware of several known risk fac-
tors for disability, including fear avoidance (avoiding physical 
activity in order to avoid pain; eg, a patient will not leave 
bed for fear it will aggravate lower back pain), catastroph-
izing (eg, worry that a condition such as fibromyalgia will 
result in confinement to a wheelchair), depression, anxiety, 
decreased function, high levels of initial pain, increasing age, 
poor general health, and compensation dependency (Table 
1). Noting such risk factors and discussing them with pa-
tients while a therapeutic relationship is built is an impor-
tant part of chronic pain treatment.

When assessing etiology, the practitioner should attempt  
to determine if the patient’s chronic pain is neuropathic 
(eg, sciatica, postherpetic neuralgia, or alcohol- or diabetes- 
related neuropathy), musculoskeletal (eg, myofascial pain  
syndrome), inflammatory (eg, arthritis, tendonitis, or chronic 
infection), or mechanical or compressive (eg, pain related 
to tumors, cysts, or fractures). This can be done with a thor-
ough initial medical history, a physical examination, and 
appropriate diagnostic testing. However, many patients with 
chronic pain do not fit neatly into one of these categories and  
may have a less well-defined musculoskeletal chronic pain 
syndrome. If this is the case, practitioners should not be dis-
couraged, and patients should not be told that their symp-
toms cannot be explained or that their medical condition will 
be difficult to treat. 

Additionally, a judicious, evidence-based approach to di- 
agnostic testing for chronic pain is important. Chronic pain  
often does not have a radiographically identifiable cause, 
presenting a challenge to patients and practitioners who 
are both looking for a clear explanation. Patients in whom 
workups with blood testing or magnetic resonance imaging 
have revealed no explanation for chronic pain should be in-
formed that their test results do not reveal a life-threatening 
condition or that their symptoms do not require a serious in-
tervention such as surgery. Rather, they should be informed 
that they have chronic pain, which can be treated.

Communication

Communicating with patients about chronic pain is not al-
ways easy, for several reasons. First, patients might bring 
negative expectations to a meeting with a new practitioner 
based on previous experience. A patient may have been pre-
viously accused of drug seeking, may have been questioned 
about the existence of their pain, or may have received an 
inconclusive diagnosis. Encounters with previous patients 

for opportunistic infections (eg, isoniazid-related polyneu- 
ropathy) contribute to chronic pain in individuals with HIV 
infection. However, these effects do not account for many 
cases of chronic pain, including cases of musculoskeletal 
pain, seen in many of these individuals. Some have hypothe-
sized that even in the setting of virologic suppression, chronic 
pain may develop from persistent inflammation caused by 
HIV infection. To date, there is no evidence to support this, 
and this is an actively ongoing area of investigation. Another 
explanation might be that mental illness and addiction are 
commonly associated with chronic pain and with HIV infec-
tion. Therefore, individuals infected with HIV may represent 
a population that is saturated with individuals with chronic 
pain. Further research in this area is needed.

Evaluation

The experience of pain is highly subjective, which can be 
challenging for practitioners. The optimal approach is to as-
sume that all patients who report having chronic pain suf-
fer from chronic pain. When reviewing a patient’s history of 
chronic pain, the practitioner should note the effect chronic 
pain has on the patient’s function, mood, and sleep.8 Practi-
tioners may be reluctant to ask patients about the relation-
ship between pain and mood for fear of implying that the 
patient’s pain is purely psychological in nature or "all in their 
head." One approach may be to tell a patient with depression 
that some patients with depression indicate that when their 
mood is down their pain is worse, and that when their pain 
is more intense it worsens their mood, creating a cycle and 
making it difficult to tell which came first. The practitioner 
can then ask if this is something the patient has experienced 
themselves. Practitioners should also note the level of pain a 
patient is experiencing on a standardized scale (eg, from 0 to 
10). However, the impact of pain on a patient’s ability to func-
tion is as important if not more important than their level of 
pain. For example, a patient who reports severe pain and who 
works a full-time job is different than one who reports severe 
pain and is confined to their house or their bed.

Other key elements to consider when reviewing a patient’s 
history of chronic pain are the patient’s employment status 
and history of disability. Regardless of whether a patient is 
employed outside the home or is working inside the home 
(eg, caring for children or an elderly parent), they should 
be asked how they spend their time. It is helpful to have 
the patient describe their level of function before and after 
they began experiencing symptoms of chronic pain. It may 
also be useful to ask patients what they would ideally like to 
be doing. This can help the practitioner identify a patient's 
skills and interests (eg, Are they social? Do they enjoy jobs 
that involve physical activity?), information which can even-
tually be used to help set functional goals for chronic pain 
treatment. A history of the patient’s psychiatric conditions 
and substance use should be elicited, as both are common 
and can be missed if no direct query is made. During the 
interview, it is also important to note the behaviors a paient 
exhibits during moments of pain. 

Table 1. Risk Factors for Disability Associated With  
Chronic Pain

– Anxiety – Fear avoidance

– Catastrophizing – High level of initial pain

– Compensation dependency – Increasing age

– Decreased function – Poor health

– Depression
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may influence a practitioner’s attitude toward a current pa-
tient. Additionally, pain is often referred to as the fifth vital 
sign and is often viewed by patients and practitioners as 
indicative of an emergency. Although it may be reasonable 
for acute pain, it is not appropriate to treat chronic pain as 
an emergency. As with other chronic conditions, improve-
ment of chronic pain takes time. The focus of treatment of 
chronic pain should not be immediate pain relief, but rather, 
improvement in function over time. Communication about 
medications can also be difficult because some medica-
tions (eg, opioids) carry risks. Some patients may have an 
active psychiatric illness, substance use disorder, or person-
ality type that influences the way they communicate with 
practitioners.

Initial discussions with patients with chronic pain should 
include education about chronic pain. Practitioners may 
refer to chronic pain as a medical condition with a known 
biologic basis and known treatments. Patience, partnership, 
and collaboration should be emphasized. Practitioners and 
patients should acknowledge that evaluation and manage-
ment of chronic pain will take time, and practitioners should 
explain that pharmacologic and nonpharmacologic strate-
gies to manage chronic pain exist and that they are best 
used together. Motivational interviewing can be useful for 
promoting partnership and a true understanding of patient 
concerns, and for discussing behavioral changes that might 
help a patient’s pain (eg, weight loss, improving physical 
activity, or reducing dependence on opioids for pain relief).

Management

Management of chronic pain should focus on evidence-
based therapies. Procedures, surgeries, and medications  
that are not evidence based should be avoided. Concrete 
goals and timelines should be set, and therapies that do 
not work should be discontinued. If possible, practitioners 
should treat any psychiatric illness first, as chronic pain is 
most likely to improve in the context of well-controlled psy-
chiatric symptoms.

Nonopioid-Based Pharmacologic Therapy

Nonopioid-based pharmacologic therapy includes acetamin-
ophen (mostly studied in the context of osteoarthritis) given 
at under 3 g per day. It is important to remember that hepati-
tis C virus infection and alcohol use are relative contraindica-
tions for the use of acetaminophen. Nonsteroidal antiinflam- 
matory drugs can be used to treat chronic back pain, but con- 
sideration should be given to potential risks for cardiovas- 
cular, gastrointestinal, and renal adverse events. Although 
they are frequently used, benzodiazepines carry risks, and 
no evidence exists that supports the use of these drugs for 
the treatment of chronic pain. Other agents include anticon 
vulsants, anti-depressants, and topical agents; lidocaine is  
used to treat post-herpetic neuralgia, capsaicin is used to  
treat postherpetic distal sensory polyneuropathy, and di-
clofenac is used to treat osteoarthritis.

Opioids

There is growing consensus that long-term opiod therapy is 
not an appropriate initial treatment for chronic pain. Opioids 
may be effective in treating chronic pain in some patients, 
but data on the benefit of opioids as a long-term treatment 
are limited. There is increasing awareness of the potential 
harms associated with opioid use. Currently, the United States 
is experiencing an epidemic of opioid overdoses. There 
is evidence of increased mortality risk for individuals who 
receive opioid doses greater than the equivalent dose of 
50 mg to 200 mg of morphine per day, depending on the  
threshold used in the study, and mortality risk is greater for 
individuals who combine use of opioids with use of benzo- 
diazepines.6,9-15

To mitigate risk, practitioners and patients should jointly 
review an opioid treatment agreement. The term agreement 
is preferred to contract, as agreement implies that both the 
patient and practitioner have responsibilities with regard to 
patient safety. An agreement should be written at a low lit-
eracy level, should include information about safe prescrib-
ing, should limit the patient to 1 prescribing physician and 1 
pharmacy, should note the need to store medication safely, 
and should state that opioid prescription may be reconsid-
ered if the patient is not able to adhere to these guidelines. 
Ideally, such documents also contain information about in-
formed consent that explains the risks of, benefits of, and 
alternatives to opioid treatment. Strategies for monitoring 
individuals taking long-term opioid therapy should include 
routine checks of prescription drug databases and urine 
drug testing. Based on the consensus opinions of numerous 
groups, routine use of these stratagies become the standard 
of care for individuals taking long-term opioid therapy. Of-
ficial guidance regarding strategies for risk mitigation differs 
among states, and practitioners should be familiar with their 
state’s policies.

The decision to initiate or continue opioid treatment is 
guided by assessment of risks and benefits to the patient 
at regular intervals. Risk factors for misuse and abuse of 
opioids include personal or family history of substance use, 
younger age, history of sexual abuse, and history of depres-
sion. Evidence of benefit in patients taking opioids includes 
improvements in physical and emotional function as well 
as a reduction in pain. Evidence of harm in patients taking 
opioids includes adverse events such as falls, fractures, and 
poor physical or emotional function, and the development of 
depression, hypogonadism, or hyperalgesia. 

Concerning behaviors, also referred to as aberrant behav-
iors, may also arise in individuals taking long-term opioid 
therapy. Such behaviors include unsanctioned dose escala-
tion, reporting lost or stolen prescriptions, obtaining opiods 
from more than 1 prescriber, unwillingness to adhere to non-
opioid-based aspects of the treatment plan, concurrent use 
of nonprescription substances including illicit substances, 
and aggressive behavior. These behaviors each represent a 
substantial clinical challenge to HIV primary care. When such 
behaviors arise, the practitioner should promptly discuss the 
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behavior with the patient and carefully consider the differ-
ential diagnosis of the behavior. Depending on the findings, 
strategies for addressing such behaviors include reeducating 
the patient on the appropriate use of and risks associated 
with opioids, closer monitoring (eg, smaller supplies of medi-
cation, more-frequent clinic visits to reassess clinical condi-
tion and further assess behavior), and involvement of pain, 
psychology, and substance use professionals. If behaviors are 
serious or if they persist over time and do not resolve with 
these strategies, tapering of opioid treatment should be con-
sidered. As patients are further evaluated during repeated 
office visits or by specialist colleagues, it may become ap-
parent that they meet the criteria for addiction in individu-
als taking long-term opioid therapy, which include the 4 Cs: 
loss of control, compulsive use, craving, and continued use 
despite harm.

Regular office visits (eg, every 3-6 months) during which 
the above monitoring and risk-benefit assessments are con-
ducted are becoming the standard of care during treatment 
of chronic pain with opioids. An important factor to consid-
er during treatment and management of chronic pain is 
the lack of evidence that long-acting opioids are safer than 
short-acting drugs; some evidence indicates that long-acting 
drugs may be associated with greater risk of overdose. Re-
peated dose escalation should be avoided; high doses are 
not typically more efficacious than lower ones, but recent 
evidence suggests they are more dangerous. 

It is important to remember that urine drug tests may 
be difficult to interpret. Initial urine drug tests are screening 
tests and may have false-positive or false-negative results 
(eg, use of quinolones causing a false-positive result for 
opiates, or a lack of detectable opioid levels in a patient 
who is taking them and who has a low urine concentra-
tion). Following up a urine drug test with a confirmatory 
test, usually a gas chromatography/mass spectrometry test 
or a liquid chromatography/mass spectrometry test, may be 
useful. 

Additionally, knowledge of pathways of drug metabolism 
(eg, that hydrocodone is metabolized into hydromorphone 
and therefore may appear on a urine drug test as hydromor-
phone) is important. Documentation of the risk-benefit anal-
ysis of opioid treatment for an individual patient, as well 
as of the monitoring strategy employed and of any adverse 
events or concerning behaviors, is crucial. 

Practitioners sometimes “inherit” patients who are taking 
long-term opioid therapy from outside clinics or colleagues. 
This transition of care provides an ideal opportunity to reas-
sess a patient’s opioid therapy. The practitioner should take 
the steps described above, providing patients with basic pain 
education and basic monitoring. Keeping decisions regard-
ing continuation of long-term opioid therapy within a risk-
benefit framework is important and useful. If there is no evi- 
dence of harm, if the risk is judged to be low, and if the pa-
tient is benefitting from it, opioid therapy may be continued 
with standard monitoring as described above. However, con-
cerning behaviors or active substance use disorders should 
be addressed promptly.

Nonpharmacologic Approaches

Cognitive-behavioral therapy and physical therapy are 2 im- 
portant evidence-based nonpharmacologic approaches to  
treatment of chronic pain. These are often the most effec-
tive treatment options for improving function in patients 
with chronic pain. Other options include exercise, comple-
mentary or alternative therapies such as acupuncture, and 
surgery for specific indications.8,16-22

Summary

Chronic pain is common in patients with HIV infection and 
may cause substantial functional impairment. Therapies for 
chronic pain include many options in addition to opioids. Care- 
ful attention must be paid to psychiatric symptoms in pa-
tients with chronic pain, and psychiatric conditions should 
also be treated if treatment of chronic pain is to be effective. 

Presented by Dr Merlin in March 2015. First draft prepared from 
transcripts by Matthew Stenger. Reviewed and edited by Dr Merlin in 
September 2015.
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