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Complications of HIV Disease and Therapy

Judith S. Currier, MD, and Diane V. Havlir, MD

Complications and consequences of untreated and treated HIV infection
in domestic and international settings continue to be a major focus of HIV
clinical research efforts. In this review major findings in these areas are
highlighted, with a focus on studies that have application to clinical practice.
As the field of clinical research in HIV continues to mature, we are repeatedly
surprised by the findings from well-designed studlies.

Opportunistic (and Non-
opportunistic) Clinical Events

AIDS-defining conditions have been
included as major endpoints of clinical
trials evaluating the efficacy of antiret-
roviral therapies with the assumption
that all AIDS-defining conditions carry
a similar impact on outcome. Mocroft
and colleagues analyzed data on anti-
retroviral-naive patients starting anti-
retroviral therapy from 15 HIV cohort
studies in Europe and North America
and compared mortality rates associ-
ated with different AIDS-defining con-
ditions (Abstract 80). This large study
examined nearly 2500 AIDS-defining
endpoints among more than 30,000 pa-
tients with a median of 3.5 years on an-
tiretroviral therapy. The greatest hazard
of death was following a diagnosis of
non-Hodgkin’s lymphoma (NHL; hazard
ratio [HR], 19.31), followed by progres-
sive multifocal leukoencephalopathy
(PML; HR, 9.56), cryptococcosis (HR,
9.00), toxoplasmosis (HR, 5.10), and
Mycobacterium avium complex (MAC;
HR, 5.07). Although this study did not
determine whether the AIDS-defining
condition was the cause of death, these
results suggest that some consideration
should be given to the impact of differ-
ent clinical endpoints when comparing
therapeutic interventions.

As rates of traditional opportunis-
tic events continue to decline among
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populations with access to antiretrovi-
ral therapy, other sources of morbid-
ity and mortality grow in importance.
Investigators from the Data Collection
on Adverse Events of Anti-HIV Drugs
(DAD) cohort examined the contribu-
tion of both AIDS-defining and non-
AIDS-defining malignancies as causes
of death for nearly 24,000 patients on
treatment (Abstract 84). It is impor-
tant to recognize that this report only
considered malignancies as causes of
death and may underestimate the con-
tribution of malignancies to morbidity.
The most common non-AlDS-defining
malignancies were lung cancer, can-
cers of the gastrointestinal tract and
anal canal, and hematologic malignan-
cies. As expected, CD4+ counts less
than 50 cells/uL were associated with
higher incidence rates for AIDS-defin-
ing malignancies than non-AIDS-defin-
ing malignancies; however, overall the
non-AlDS-defining malignancies were
more common than AIDS-defining
malignancies as causes of death in this
treated population. These results stress
the importance of cancer screening
and prevention efforts in a population
of aging patients successfully treated
for HIV infection.

It has long been known that the risk
of different opportunistic AIDS-defining
conditions relates to the level of immu-
nodeficiency as measured by CD4 +
cell counts. However, there has recently
been more focus on the spectrum of
clinical events that occur in patients with
varying levels of immunodeficiency. In-
vestigators from the Terry Beirn Com-
munity Programs for Clinical Research
on AIDS (CPCRA) examined the rela-
tionship between current CD4 + counts
and risk of opportunistic diseases and
non-opportunistic diseases among pa-
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tients enrolled in a clinical trial of an-
tiretroviral therapy (Abstract 37). Fatal
and non-fatal opportunistic diseases
and non-opportunistic diseases were
examined over a 5-year median follow
up. Non-opportunistic disease events in-
cluded: liver events (cirrhosis and grade
4 transaminase elevations), cardiovas-
cular events, non-opportunistic cancers,
and renal events (end-stage renal dis-
ease [ESRD] or renal insufficiency). Af-
ter adjusting for age, sex, race, baseline
CD4 + count, and viral load, the authors
reported that the relationship between
latest CD4 + count and risk of opportu-
nistic disease was strongest (for every
100 CD4 + cell/pL increase the risk of
opportunistic disease was reduced by
42 % ). However, the risk of non-oppor-
tunistic disease also appeared to fall by
17% per 100 CD4 + cell/uL increase,
suggesting that immunodeficiency may
contribute to the risk of these non-op-
portunistic events as well. These results
add to the growing interest in consider-
ation of earlier initiation of antiretrovi-
ral therapy with the hopes of reducing
morbidity from both opportunistic and
non-opportunistic diseases.

Opportunistic Infections In
Resource-limited Settings

Although antiretroviral therapy is asso-
ciated with dramatic reductions in mor-
bidity and mortality in resource-limited
settings, morbidity and mortality from
opportunistic infections remains high
early in the course of antiretroviral ther-
apy. Moore examined determinants of
mortality in 1120 subjects followed for
a median of 2 years receiving antiretro-
viral therapy in the Tororo, Uganda co-
hort (Abstract 34). Median CD4 + count
at entry was 127 cells/pL. Cumulative
mortality was 3.3% at 3 months and
7.5% at 12 months. Tuberculosis (TB)
accounted for 21 % of the deaths, cryp-
tococcosis for 11 %, candidiasis for 11 %,
and Pneumocystis jiroveci pneumonia
(PCP) for 9% . In 41 % of deaths, no eti-
ology could be identified. Low CD4 +
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count, low body mass index, and he-
moglobin at baseline were the strongest
predictors of mortality. Authors suggest-
ed that interventions such as food sup-
plments, treatment of anemia, and pre-
ventive antibiotic approaches should be
evaluated to reduce early mortality. A
retrospective review of 76,989 patients
from 4 continents receiving antiretrovi-
ral therapy and co-trimoxazole through
Médecins Sans Frontieres reported
high rates of opportunistic infections
among the first 6 months of antiretro-
viral therapy (Abstract 839). Bacterial
pneumonias, TB, and candidiasis were
the most frequently reported opportu-
nistic infections. Rates of Kaposi’s sar-
coma (KS) were highest in Africa, and
rates of cryptococcal disease were high-
est in South America. Similar to other
reports, rates of all opportunistic infec-
tions among patients receiving antiret-
roviral therapy in Africa, Asia, and Latin
America decreased over time.

The benefits of co-trimoxazole pro-
phylaxis among children and adults
were highlighted in several presenta-
tions. The first study quantified the
benefit of co-trimoxazole among adults
receiving antiretroviral therapy. In this
study conducted in Malawi, clinical out-
comes among 1295 patients receiving
antiretroviral therapy with or without co-
trimoxazole were examined (Abstract
83). The striking finding of this study
was that co-trimoxazole was associ-
ated with a 46 % reduction in mortality
among patients receiving antiretroviral
therapy. There were also data about the
added benefit of co-trimoxazole to pre-
vent malaria in pediatric populations.
Gasaseira and colleagues compared
rates of malaria between HIV-seroposi-
tive children receiving co-trimoxazole
plus insecticide-treated bednets with
rates of malaria among HIV-seronega-
tive children living in Uganda (Abstract
78). Co-trimoxazole plus bednets are
associated with a 97 % reduction in risk
for malaria. Only 4% of fevers in the
HIV-seropositive children compared
with 33 % of fevers in the HIV-seronega-
tive children were due to malaria. Thus,
combined co-trimoxazole and insecti-
cide-treated bednets is highly effective
for malaria prevention among HIV-in-
fected children living in Uganda.

Topics in HIV Medicine

Tuberculosis And HIV Coinfection

Increased mortality among HIV-infected
patients with TB coinfection, including
those starting antiretroviral therapy in re-
source-limited settings, has been report-
ed in several cohorts. What is the contri-
bution of TB to the immediate cause of
death in these patients? Martinson and
colleagues attempted to address this
question by taking on the difficult task
of obtaining complete autopsies for 47
patients who died during hospitalization
for HIV and TB coinfection in Soweto,
South Africa (Abstract 82). Pulmonary
TB was identified as the cause of death
in 19 patients and bacterial pneumo-
nia in 4. Among 28 patients, dissemi-
nated TB was considered a contributory
cause of death. Salmonella species were
identified among 11 patients. Other op-
portunistic infections such as PCP and
cytomegalovirus (CMV) accounted for
the remainder of the cases. All but 2
subjects had more than 1 major oppor-
tunistic infection. This report suggests
that extensive mycobacterial disease, a
high burden of bacterial infections, and
opportunistic infection all contribute to
mortality in seriously ill HIV and TB coin-
fected patients.

After noting that mortality rates
were 2-fold higher among HIV-infected
patients with TB who were starting an-
tiretroviral therapy than those without
TB in his Capetown, South Africa, pro-
gram, Lawn evaluated predictors of out-
come among 213 HIV-infected patients
with TB and 675 without (Abstract 81).
In a multivariate analysis, a CD4+
count below 100 cells/uL and World
Health Organization (WHO) stage 1V
disease (adjusted HR, 2.9; 95% confi-
dence interval [CI], 1.8-4.8) were the
only independent predictors of death.
Among patients with TB, 70% of the
deaths occurred before antiretrovi-
ral therapy was initiated. The authors
hypothesized that delays in accessing
antiretroviral therapy among patients
with TB contributed to the high mortal-
ity rates, and they recommended ear-
lier initiation of antiretroviral therapy
particularly in patients with advanced
immune deficiency.

One of the concerns about early ini-
tiation of antiretroviral therapy among
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patients with TB is exaggerated inflam-
matory reactions, called paradoxical
reactions or immune reconstitution
disease. Lawn and colleagues reported
the morbidity, mortality, and hospital-
izations attributed to immune recon-
stitution disease in 160 TB patients
starting antiretroviral therapy in the
Captetown cohort (Abstract 863). Anti-
retroviral therapy was begun a median
of 105 days after TB treatment. Twelve
percent of patients had immune recon-
stitution disease. Starting antiretroviral
therapy earlier after TB therapy was as-
sociated with a higher risk of immune
reconstitution disease. Only 4% of
patients required hospitalization, and
there were only 2 deaths. Thus, in this
nonrandomized study, early antiretro-
viral therapy initiation was associated
with higher risk of immune reconstitu-
tion disease, but hospitalizations and
mortality were rare. Randomized trials
to address optimal timing of antiretro-
viral therapy initiation in this setting
are ongoing.

There were several reports evaluating
algorithms to diagnose TB in resource-
limited settings. Conradie screened 650
HIV-infected adults with a 5-point symp-
tom screen. Excluding patients with
smear-positive TB, there were 38 pa-
tients in whom TB was suspected (Ab-
stract 852). Among these, 2 of 3 were
given presumptive TB treatment, and 14
were culture confirmed. One case of TB
was diagnosed among the patients not
started on TB therapy. Authors conclud-
ed that their clinical algorithm was 96 %
sensitive and 85 % specific. A second re-
port by Were and colleagues found that
in a Ugandan cohort initiating antiretro-
viral therapy, a clinical index was highly
sensitive but not very specific (66 %) for
TB (Abstract 848).

Isoniazid preventive therapy (INH) is
recommended for HIV-infected persons
in TB endemic settings. One of the main
obstacles to intermittent preventive
treatment (IPT) implementation is the
exclusion of active TB. Samandari and
colleagues reported the TB screening
results from a large randomized study
of INH preventive therapy in Botswana
(Abstract 861). Among 4328 adults
screened, 2608 of the asymptomatic
patients had a chest radiograph. Twelve
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percent of subjects had an abnormal
chest radiograph, and 31 individu-
als had active TB. Thus, in a small but
statistically significant proportion of
asymptomatic individuals, chest radio-
graphs can help identify persons with
active TB during screening for preven-
tive therapy. Phillips reported prelimi-
nary findings from a large IPT program
in Kenya (Abstract 852). Among 561
patients with WHO stage I or Il disease
who started IPT, 86 % completed or will
still be receiving IPT. Twelve percent of
patients were lost to follow up. Only 2
patients were diagnosed with TB during
IPT. The study is ongoing.

Approaches and trends in the pre-
vention of TB in low-incidence settings
were addressed in several posters. One
report evaluated whether persons who
presented with TB in an HIV compre-
hensive care clinic in Nashville, Ten-
nessee, had been previously evaluated
for IPT (Abstract 849). Investigators
found that the majority of the TB cas-
es had not had tuberculin skin testing
prior to TB diagnosis despite being in
routine care. In view of sensitivity of
current diagnostic tests, the authors’
conclusion that 80% of cases were
preventable could be considered an
overstatement. However, the authors
convincingly demonstrated that there
are missed opportunities to prevent TB
in low-incidence settings. Furrer and
colleagues analyzed tuberculin skin
testing, IPT, and antiretroviral therapy
among patients in the Swiss cohort
(Abstract 850). A positive tuberculin
skin test without IPT was associated
with the highest risk of TB, and similar
to prior studies, antiretroviral therapy
reduces the risk of TB.

Morento reported TB incidence
rates from 4269 HIV-infected patients
receiving HIV care from clinics in Spain
(Abstract 847). The median follow up
was 3.8 years. The strongest predic-
tor of TB was injection drug use and
CD4+ count below 200 cells/uL. Anti-
retroviral therapy was associated with
a decreased risk of TB. Interestingly,
TB rates decreased among nonantiret-
roviral therapy-treated patients over
time. The authors speculated that de-
creased transmission rates accounted
for this decline. Golug and colleagues

reported the 8-year follow up from a
longitudinal study of HIV-infected and
-uninfected injection drug users resid-
ing in Baltimore. This cohort had been
offered tuberculin skin testing and IPT
from 1990 to 1998. Overall, TB rates
declined in the cohort, but reductions
were not observed in the HIV popula-
tion. IPT reduced rates of TB in those
who took it, but adherence to the 6-
month regimen was poor.

Emerging data on performance
of quantiferon assays for use of di-
agnosis of latent TB infection were
presented in a poster discussion ses-
sion. The Centers for Disease Control
and Prevention (CDC) currently rec-
ommends interferon gamma release
assays for screening of latent TB in
the United States, although there are
no large studies of the performance
of these assays among HIV-infected
persons. Luetkemeyer and colleagues
compared the quantiferon gold in-tube
assay (QTF) with standard tuberculin
skin testing in a cross-sectional study
of 196 HIV-infected patients living
in San Francisco (Abstract 860). The
overall concordance of the 2 assays
was 89 % . The majority of the patients
(85%) had a negative test by both as-
says. However, there was a low concor-
dance among those with positive test
by either assay. Only 28 % were posi-
tive on both assays. Fifty-six percent
of tuberculin skin test positive results
occurred in QFT-negative subjects. In
addition, the QFT assay, which de-
pends on a positive control, was “inde-
terminate” or uninterpretable in 16 %.
Luetkemeyer concluded that replacing
tuberculin skin testing with QFT may
miss a small but concerning propor-
tion of HIV-infected patients and that
QFT performance may be limited in
advanced HIV disease by an elevated
rate of indeterminate results.

In a study evaluating the same as-
say among 111 adults commencing
antiretroviral therapy in Cambodia,
indeterminate results were reported
in 18% of the assays (Abstract 859).
Repeat assays among patients with
indeterminate results did not become
interpretable after 3 to 6 months of an-
tiretroviral therapy.

Perhaps one of the biggest pieces
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of news in the HIV and TB arena for
resource-limited settings was the rec-
ognition that drug-resistant TB is being
transmitted among the HIV-seroposi-
tive population. Last year, highly resis-
tant TB strains now designated as ex-
tensively drug-resistant (XDR) TB were
identified among HIV-infected patients
in Kwa Zulu Natal. HIV-infected pa-
tients presenting with this strain of
TB had a median survival of 24 days.
These XDR strains are resistant to first-
line TB agents, to an injectable agent
such as streptomycin, and to quino-
lones. The extent of XDR and multiple
drug-resistant TB in sub-Saharan Africa
is under intense investigation, but data
collected to date suggest that commu-
nity and nosocomial transmission are
occurring. Although there were no pri-
mary data presented at this meeting,
Paul Nunn from the WHO summarized
this information (Abstract 8).

HIV and Hepatitis B Virus Coinfection

Entecavir is a guanosine analogue re-
cently approved by the US Food and
Drug Administration (FDA) for the
treatment of hepatitis B virus infec-
tion (HBV). In patients without an in-
dication for antiretroviral therapy, it
is considered a preferable option for
HBV treatment because unlike lami-
vudine, tenofovir, and adefovir, it was
previously reported to have no activ-
ity against HIV. After making the clini-
cal observation that HIV RNA levels
decreased in a patient taking enteca-
vir only for HBV, McMahon and col-
leagues conducted a series of studies
to evaluate entecavir for potential anti-
HIV activity (Abstract 136LB). In vi-
tro experiments using primary CD4+
lymphocytes showed a dose-response
curve for entecavir against HIV. Clonal
analysis of polymerase chain reaction
(PCR)-amplified HIV RNA from plas-
ma from a patient receiving entecavir
monotherapy showed an increased
proportion of clones with M184V over
time. Entecavir’s inhibitory activity
against HIV with an M184V mutation
in reverse transcriptase was reduced.
Based on these data, the authors cau-
tioned against the use of entecavir as
monotherapy for HBV in HIV-infected
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patients. On February 24, 2007, the
FDA and the manufacturer announced
a change to the label of entecavir to
include the new information from
these 3 cases. (see http://www.fda.
gov/medwatch/safety/2007/safety07.
htm#Baraclude)

HBV drug resistance mutations ac-
cumulate in patients receiving HBV
active agents that fail to suppress vi-
ral replication. Sheldon performed
genotypic analysis of HBV isolates
from HIV-infected and -uninfected pa-
tients who were treated with numer-
ous nucleoside and nucleotide agents
(Abstract 135). They found that HBV
genotype A was more common in HIV-
infected persons in their cohort and
more likely to select for mutations in
HBV surface antigen than genotype D.
HBV env mutations were also selected
in both groups in the presence of HBV
therapy, and may have implications for
vaccine efficacy.

Adefovir and tenofovir antiviral po-
tencies and viral dynamics were com-
pared in a nonrandomized French co-
hort study of HIV- and HBV-coinfected
patients (Abstract 945). Twenty-nine
patients received adefovir and 56 pa-
tients received tenofovir. HBV RNA lev-
els declined rapidly in both groups, but
declines were more rapid in patients
receiving tenofovir than in those receiv-
ing adefovir. In addition, hepatic trans-
aminase declines were more frequent
among the patients treated with tenofo-
vir. These data are consistent with prior
randomized studies demonstrating su-
periority of tenofovir over adefovir for
HBV treatment. Lewin and colleagues
also measured viral dynamics in Thai
patients receiving lamivudine, tenofo-
vir, or both as part of a combination
antiretroviral therapy study (Abstract
949). They reported no differences in
viral decay rates among the 3 treat-
ment arms, and noted that estimates
of viral clearance were very similar to
HBV-monoinfected patients exposed
to the same HBV regimens. Long-term
viral HBV suppression rates in 44 pa-
tients receiving tenofovir and lamivu-
dine were reported by de Vries-Sluijs
(Abstract 939). After a median follow-
up of 36 months, the HBV viral suppres-
sion rate was 86 % . Loss of HBeAg was

Topics in HIV Medicine

reported in 57 % of patients.

In HBV-infected patients receiving
antiretroviral therapy with HBV active
drugs, transient elevations in hepatic
transaminases occur frequently. Chauv-
el described rates of transaminase el-
evations (5 per 100 person-years of ob-
servation) or cholestasis (6.7 per 100
person-years of observation) among
French patients followed up in a 3-year
prospective cohort (Abstract 938). In-
dependent risk factors included hepa-
titis delta virus, HBV genotype G, older
age, alcohol use, and longer duration
of HBV infection. Protease inhibitors
(PIs) were associated with higher rates
of cholestasis.

The prevalence of HBV among HIV-
infected populations was reported for
2 African countries. In South Africa,
5.6 % of patients were HBV surface an-
tigen positive, and two-thirds of these
patients had elevations in liver trans-
aminases (Abstract 919). In contrast,
hepatitis C virus (HCV) was present in
only 1%. In Nigeria, 11 % of patients
in a cohort of 1968 HIV-infected per-
sons were HBV-infected (Abstract 920).
In this cohort, 6-month HIV RNA sup-
pression rates were the same between
patients with and without HBV infec-
tion. Hepatotoxicity occurred in 4.3 %
of the HBV-infected patients and 0.4 %
of the non-HBV-infected group.

HIV and Hepatitis C Virus Coinfection

HCV seroconversion has been re-
ported among cohorts of HIV-infected
men having sex with men (MSM), and
has been attributed to high-risk sexual
practices. Fisher evaluated HCV sero-
conversion among a cohort of MSM
that included both HIV-infected and
-uninfected  participants  (Abstract
130). HCV seroconversion rates ranged
from 40 to 60 per 100 person-years
of observation in both HIV-infected
and -uninfected men. Seroconversion
rates in both groups increased be-
tween 2001 and 2005. It was difficult
to compare HIV-infected and -unin-
fected rates, because there was a third
group of unknown HIV serostatus. The
authors suggested that routine HCV
screening should be considered for
MSM presenting to sexually transmit-
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ted disease centers.

A small proportion of HIV-infected
patients spontaneously clear HCV af-
ter acute infection. Schnuriger and
colleagues conducted immunologic
studies to identify predictors of spon-
taneous clearance among this group
(Abstract 887). Consistent with previ-
ous reports, less than 5% of patients
spontaneously cleared acute HCV. In
patients without spontaneous clear-
ance, HCV-specific T cell responses as-
sessed by enzyme-linked immunospot
(ELISPOT) were low. Patients with the
best responses to HCV treatment de-
veloped the most robust T-cell respons-
es over time. Interestingly, the authors
found the T-cell responses, which
evolved among patients with good re-
sponses to HCV, were of similar mag-
nitude to those among patients who
exhibited spontaneous clearance.

Another interesting report on pa-
tients with acute HCV examined liver
biopsies within 5 months of serocon-
version (Abstract 889). Three of the 4
patients had stage 2 fibrosis with no
other identifiable infectious or toxic
cause. More data are needed to cor-
roborate this finding, and to determine
if patients with this profile of liver pa-
thology exhibit more rapid clinical pro-
gression of liver disease.

To explore mechanisms to explain
why HCV progresses more quickly in
HIV-infected versus uninfected patients,
Yeu and colleagues examined lympho-
cyte subsets in liver biopsies among
HCV patients with (n=14) and without
HIV (n=6) coinfection (Abstract 133).
They hypothesized that HIV-specific T
cells producing tumor necrosis factor
alfa (TNFoa) promote hepatic inflam-
mation through bystander activation.
Coinfected patients had lower levels
of lymphocytes, but the frequencies
of HCV-specific cells were similar. The
combined frequency of TNFa-produc-
ing HIV and HCV cells was higher in the
coinfected than the monoinfected pa-
tients. Antiretroviral therapy was associ-
ated in a reduction of TNFo-producing
lymphocytes. These intriguing findings
support but do not conclusively prove
the authors’ hypothesis.

There was continued discussion at
this year’s conference on how to pre-
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dict which patients are likely to respond
to HCV treatment, and the use of pro-
longed HCV therapy in nonresponders,
but no data on new treatments. There
were 2 reports showing that early vi-
rologic responses (4 weeks) could pre-
dict HCV treatment success (Abstracts
891, 894). In the report by Mira, the
failure of HCV RNA to decrease by 0.6
log,, copies/mL by week 4 was highly
predictive (96 %) of treatment failure
(Abstract 891). Hernandez evaluated
transcription-mediated amplification
(TMA) to quantify HCV at the end of
a treatment course (interferon alfa
plus ribavirin) to determine if it could
detect low-level viremia and predict
relapse (Abstract 892). The threshold
for detecting HCV was 5 IU/mL for the
TMA assay compared with 50 IU/mL
for the PCR assay. All patients in this
study had undetectable HCV by the
PCR assays at the end of treatment.
Eighty percent of the patients with
HCV detectable by TMA relapsed com-
pared with 11 % with negative TMA.

TMA of HCV may help predict pa-
tients likely to relapse after complet-
ing treatment, but data from Nunez
and colleagues suggest that extended
treatment in these patients is unlike-
ly to be successful (Abstract 899). In
a multicenter study of interferon alfa
plus ribavirin conducted in Spain, pa-
tients with genotypes 1 or 4 were of-
fered extended 18-month treatment
regimens. Many patients dropped out
during the study, but overall sustained
virologic response did not differ be-
tween the 12- and 18-month arms.
Response rates for genotypes | and 4
remained disappointingly low, in the
20% to 30 % range.

Disappointing HCV treatment re-
sponses were also observed among HIV-
infected patients who had received a liv-
er transplant for HCV and required HCV
post-transplant treatment (Abstract 890).
These 33 patients had a mean CD4 +
count of 288 cells/uL, and all but 1 pa-
tient had undetectable HIV RNA levels.
The early (2-log,, copies/mL drop at 12
weeks) and sustained virologic respons-
es were seen in 56% and 25% of per-
sons, respectively. Thirty-seven percent
of the patients stopped HCV treatment
due to toxicity. Among the patients who

did not respond to HCV treatment, 50 %
died due to HCV-related graft loss. This
sobering study underscores the need for
new HCV drugs.

Complications of Therapy
Body Fat Changes

Lipoatrophy continues to be a major
concern as a complication of long-term
HIV treatment. Thymidine nucleoside
analogues have been shown to contrib-
ute to the development of lipoatrophy
(stavudine and zidovudine) and substi-
tution of these agents with non-thymi-
dine nucleoside analogues (abacavir or
tenofovir) appears to improve lipoatro-
phy. Two new studies presented at this
year’s conference confirm and extend
the observations from earlier work in
this area. In both studies lipoatrophy
was defined as a 20% loss of limb fat
as measured by dual-energy x-ray ab-
sorptiometry (DEXA) scan. Cameron
presented the results of a study demon-
strating that maintenance therapy with
lopinavir/ritonavir monotherapy (after
suppression with a 3-drug regimen in-
cluding zidovudine for 24 weeks) was
associated with a lower rate of lipoat-
rophy (5%) than maintenence on zid-
ovudine/lamivudine/efavirenz (43 %)
for the same period of time, demon-
strating the contribution of ongoing
therapy with zidovudine to the devel-
opment of lipoatrophy (Abstract 44LB).
Investigators from the AIDS Clinical
Trials Group (ACTG) randomized treat-
ment-naive patients to receive lopina-
vir/ritonavir plus nucleoside analogue
reverse transcriptase inhibitors (nRTIs),
efavirenz plus nRTIs, or the nRTI-spar-
ing combination of lopinavir/ritonavir/
efavirenz (Abstract 38).

The assignment to specific nRTIs was
not randomized within the trial, but it
was well-balanced. As expected, the
nRTl-sparing combination had lower
rates (9 %) of lipoatrophy at 96 weeks.
In this group (lopinavir/ritonavir/efavi-
renz) limb fat increased by a median of
1 kg at week 96. Median change in limb
fat also appeared to be greater than 0 in
the other 2 groups; however, a surpris-
ing finding was that the proportion of
patients with protocol-defined lipoatro-
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phy was twice as high in the efavirenz
group than in the lopinavir/nRTIs group.
In both nRTl-treated study arms, rates
of lipoatrophy were highest for those on
stavudine (51 % efavirenz, 33 % lopina-
vir/ritonavir) and zidovudine (40 % efavi-
renz, 16 % lopinavir/ritonavir). However,
even among the patients on tenofovir the
rate of lipoatrophy was twice as high in
the efavirenz treated group (12 % efavi-
renz/tenofovir vs 6 % lopinavir/ritonavir/
tenofovir). No data on weight gain were
reported; nonetheless, these results sug-
gest that lopinavir/ritonavir was less like-
ly than efavirenz to contribute to limb
fat loss over 96 weeks. These surprising
results remind us that we have more to
learn about the optimal treatment of HIV
infection, leaving clinicians and patients
with the challenges of balancing viro-
logic and metabolic outcomes over the
long term.

Lipohypertrophy, specifically trunk
fat gain, has also been documented
in treatment-naive studies of a vari-
ety of regimens. Diet and exercise
interventions remain the mainstay of
treatment. Grinspoon reported the re-
sults of a phase Il study comparing an
injectable novel growth hormone-re-
leasing factor analogue TH9507 with
placebo in patients on stable antiretro-
viral therapy with evidence of abdomi-
nal fat accumulation (Abstract 45LB).
After 26 weeks of treatment, visceral
adipose tissue as measured by com-
puted tomography (CT) decreased by
15% in the TH9507 arm compared
with an increase of 5% in the placebo
arm. No significant changes in limb fat
were observed and notably lipids also
improved in the TH9507 group. The
treatment was well tolerated, with 2 %
of the TH9507-treated group devel-
oping hypersensitivity reactions. The
magnitude of reduction in visceral adi-
pose tissue seen with TH9507 is com-
parable with what was previously re-
ported with human growth hormone.
Whether the benefits of treatment will
persist after the drug is stopped is cur-
rently being evaluated.

Diabetes

Diabetes, an important cause of mor-
bidity and a known risk factor for car-
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diovascular disease (CVD), continues
to be a concern in the management of
HIV infection. The Swiss cohort study
reported the incidence of diabetes was
4.4 per 1000 person years of observa-
tion among participants and identified
older age, male sex, non-white race
or ethnicity, and obesity as risk fac-
tors for developing diabetes. Current
treatment with PIs and nRTIs was also
marginally associated with the risk
of diabetes in this treated cohort. Of
note, no association was seen between
risk of diabetes and coinfection with
HCV or HBV in this study. PIs appear to
vary in their ability to induce changes
in glucose metabolism in carefully con-
ducted metabolic studies. Moyle re-
ported that saquinavir/ritonavir (2000
mg/100 mg daily) was associated with
a modest reduction in glucose disposal
(-10%) compared with a 2% increase
with atazanavir/ritonavir (300 mg /100
mg daily) in treatment-naive patients.

Cardiovascular Disease

Options to manage cardiovascular risk
include smoking cessation, diet modi-
fication, the use of lipid-lowering ther-
apy, and avoidance of antiretroviral
regimens associated with the develop-
ment of lipid abnormalities. Keogh re-
ported on the dietary intake of a group
of HIV-seropositive patients compared
with an age-matched community sam-
ple and found that the HIV-seropositive
group had a higher intake of total fat,
saturated fat, and trans fat than con-
trols, correlating with higher levels of
total cholesterol, triglycerides, and
lower high-density lipoprotein (HDL)
in the HIV-seropositive group (Abstract
813). These results provide support for
a greater role for dietary interventions
among patients with HIV. Intermittent
use of antiretroviral therapy, as studied
in the SMART study, was shown to be
associated with a marginally higher
risk of CVD (Abstract 41). After further
analysis of these data, it appeared that
the group at greatest risk for a CVD
event among those in the intermit-
tent treatment group were the patients
who were not on antiretroviral therapy
at the start of the study, suggesting
that untreated HIV infection may play
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some role in overall cardiovascular
risk in HIV infection. However there
was no association between CD4+
cell count or HIV RNA level and CVD
events. Reductions in HDL cholesterol
off antiretroviral therapy appeared to
be an important contributor to CVD in
this study.

Use of lipid-lowering therapy was
examined in several cohorts. Among
patients with a CVD endpoint in the
DAD study, less than half had started
lipid-lowering treatment 6 months
after the first event (Abstract 816).
Among patients with diabetes in this
study, only 20% had started a lipid-
lowering drug. Overall use of lipid-low-
ering therapy was comparable among
dyslipidemia HIV-seropositive and -se-
ronegative Kaiser enrollees (Abstract
814). However, the magnitude of tri-
glyceride- and total cholesterol-low-
ering effects of treatment appeared
blunted in the HIV-seropositive group.
The authors speculate that drug inter-
actions between antiretroviral therapy
and statins limit the options for lipid
lowering in the HIV-infected popula-
tion. Ezetimibe, a drug that inhibits in-
testinal absorption of dietary and bili-
ary cholesterol was shown to be well
tolerated and to have a modest impact
on low-density lipoprotein (LDL) cho-
lesterol when used as monotherapy
compared with a placebo in HIV-infect-
ed patients (Abstract 39). Rosuvastatin
is a newer statin that is not metabolized
by CYP 3A4, however, it has not been
well studied in HIV-infected patients.
Hoody and colleagues conducted a
formal pharmacokinetic study of rosu-
vastatin and lopinavir/ritonavir in HIV-
uninfected volunteers and reported an
unexpected 2- and 4-fold increase in
rosuvastatin area under the concentra-
tion curve and maximum concentra-
tion (C,.,.). respectively, with 1 case of
a grade 4 creatine phosphokinase level
(Abstract 564). These authors conclud-
ed that rosuvastatin should be used
with caution in patients treated with
lopinavir/ritonavir until more is known
about this interaction.

Rates, risk factors, and clinical fea-
tures of cardiovascular events and sub-
clinical atherosclerosis continue to be
examined by several groups (Abstracts
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807, 808, 810, 811). Within the Kaiser
population rates of hospitalization for
myocardial infarction (MI) or coronary
heart disease (CHD), although high-
er for HIV-seropositive patients than
matched controls, appear to be stable
over time. Women with HIV infection
appeared to have an even greater risk
than controls, something not previous-
ly reported from this database (Abstract
807). Angiographic features of acute
coronary syndromes did not appear
to differ between 100 HIV-seropositive
and 84 HIV-seronegative patients un-
dergoing cardiac catheterization, sug-
gesting that the patterns of atheroscle-
rosis in the HIV patient population are
likely to be similar to that observed in
the general population (Abstract 811).
A cross-sectional study of carotid in-
tima-media thickness (IMT) and coro-
nary calcium scores (as measured by
CT) among 657 HIV-infected patients
identified traditional risk factors (age,
hypertension, obesity), but not specific
to antiretroviral therapy as predictors
of increased carotid IMT. Notably the
majority of HIV-infected patients (78 %)
had no measurable calcium by CT, sug-
gesting that this non-invasive testing
modality may have limited value in
HIV-infected patients (Abstract 810).

Renal Disease

Renal disease is an important cause of
morbidity among African Americans
with HIV disease. ESRD among African
Americans were reported to be 12-fold
higher in those with HIV infection than
in those without and do not appear to
be declining with the availability of an-
tiretroviral therapy (Abstract 839). Spe-
cific etiologies for ESRD in this study
were not reported. It has previously
been shown that treatment of HIV in-
fection can improve renal function and
this was demonstrated again among
patients with low glomerular filtration
rate (GFR) at the time of initiation of
antiretroviral therapy in the ACTG Lon-
gitudinal Linked Randomized Trials
(ALLRT) cohort study.

The contributions of certain antiret-
roviral therapy regimens, and specifi-
cally those containing tenofovir, to the
development of renal dysfunction re-
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mains an active area of investigation.
Owing to the higher rates of renal dis-
ease among African Americans, some
clinicians are cautious about the use of
tenofovir in this population. However,
Gallant and colleagues presented re-
sults of a subanalysis of African Ameri-
can patients enrolled in treatment-naive
studies comparing tenofovir-containing
regimens with thymidine nRTIs (Ab-
stract 505). Results from this pooled
analysis demonstrated that race did not
alter the beneficial effects of tenofovir
compared with thymidine nRTI thera-
py. Virologic response rates were supe-
rior among tenofovir-treated patients
and renal function remained stable and
similar between treatment groups.

Cohort studies continue to produce
somewhat conflicting results regard-
ing risk factors for renal insufficiency
and use of tenofovir. Treatment-expe-
rienced patients and patients with a
history of AIDS appear to be at greater
risk for declines in renal function than
treatment-naive patients (Abstracts
832, 834). In addition ritonavir-boost-
ed Pls appear to contribute to renal
impairment in some studies (Abstracts
833, 835). Whether the use of ritona-
vir-boosted Pls is a marker for more
advanced HIV disease could not be
determined from the collective group
of studies. Studies using more sensi-
tive markers of renal function such as
the measurement of cystatin C, which
is not dependent on weight, may yield
more consistent results in future stud-
ies (Abstract 830).

Bone Diseases

Higher rates of osteopenia among HIV
patients continue to be reported from
cohort studies (Abstract 836). The im-
pact of specific antiretroviral drugs on
osteopenia remains unclear. Modar-
risi (Abstract 838) reported an in vitro
study suggesting that low-dose ritona-
vir alters the expression of genes im-
portant for osteoclast differentiation
and activity. The clinical significance of
this finding is unknown. In the Study
to Understand the Natural History of
HIV/AIDS in the Era of Effective Ther-
apy (SUN) study, risk factors for osteo-
penia in this group include older age,

lower body mass index, lower baseline
CD4+ cell count, and prolonged dura-
tion of HIV infection. Alendronate, a
biphosphonate approved by the FDA
for the treatment of osteoporosis along
with vitamin D and calcium supple-
mentation was compared with vitamin
D and calcium alone in 82 HIV-infect-
ed patients with osteoporosis. Treat-
ment with alendronate was well toler-
ated and associated with significant
increases in bone mineral density in
the lumbar spine, hip, and trochanter
after 48 weeks of treatment.

Antiretroviral-associated
Toxicities in Resource-limited
Settings

Several presentations at this year’s con-
ference focused extended information
on antiretroviral therapy toxicities as-
sociated with first-line regimens being
used in resource-limited settings. Al-
though expanding access to antiretrovi-
ral therapy is the highest programmatic
priority in resource-limited settings, 2
studies underscored the drug-associated
morbidity and mortality associated with
widely used stavudine regimens and the
need for resource-limited countries to
have access to affordable, coformulated
regimens with less-toxic drugs.
Predictors and outcomes in pa-
tients with severe lactic acidosis were
evaluated in a case-controlled study
reported by Osler and colleagues (Ab-
stract 792). The group performed a
retrospective chart review of all case
patients presenting to a referral cen-
ter for 6 antiretroviral therapy clinics
in Capetown, South Africa. Patients re-
ferred to this center were being treat-
ed with stavudine, lamivudine and an
NNRTI. The authors identified 73 cases
of lactic acidosis. Fifteen percent of
patients died acutely, and 2 patients
died subsequently. A low serum bi-
carbonate was the only risk factor as-
sociated with mortality. In a nested,
case-controlled study, female sex, low
CD4+ count nadir, and baseline weight
greater than 60 kg were independent
risk factors for lactic acidosis. In 29 pa-
tients who survived, only 1 patient de-
veloped recurrent lactic acidosis dur-
ing a median follow up of 10 months.
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At the poster discussion session, the
authors also pointed out that among
women, weight gain after starting an-
tiretroviral therapy was predictive of a
higher risk for lactic acidosis. One po-
tential explanation for this finding is
that the stavudine dosage was higher
during this period based on current
dosing algorithms (40 mg for those
weighing more than 60 kg).

Lactic acidosis was also a major
toxicity reported from a retrospective
chart review of 305 patients receiving
stavudine, lamivudine and efavirenz in
a public-sector antiretroviral therapy
program in Johannesburg, South Af-
rica (Abstract 795). The most common
adverse events in this cohort were pe-
ripheral neuropathy (32 %), lipodystro-
phy (8.5%), gynecomastia (8.9 %) and
lactic acidosis (6.6%). In this cohort
19.7% of patients had a treatment-
limiting side effect. Treatment chang-
es were made after a median of 14
months of follow up.

Amoroso evaluated antiretroviral ther-
apy switches for dose-limiting toxicity
among patients receiving antiretroviral
therapy in the US President’s Emergen-
cy Plan for AIDS Relief (PEPFAR)-spon-
sored programs in Zambia, Kenya, and
Uganda (Abstract 789). Stavudine was
switched in 24 % of patients. Zidovudine
was switched in 12 % of patients. In this
cohort, where routine creatinine assess-
ments were available, only 0.6 % of 2938
patients switched from tenofovir for tox-
icity. Dose-limiting toxicity was recorded
for 5% of patients receiving nevirapine
and 2 % of patients receiving efavirenz.

In resource-limited settings, zid-
ovudine is substituted for stavudine
in patients with dose-limiting toxicity.
Switching to zidovudine in patients
who start therapy with stavudine be-
fore they reach a dose-limiting toxicity
owing to stavudine to avoid cumulative
stavudine toxicity has also been raised
as a potential therapeutic strategy. In-
vestigators from the CDC reviewed
zidovudine tolerance among 261 pa-
tients in the Tororo, Uganda, cohort
who switched from stavudine to zid-
ovudine for dose-limiting toxicity (Ab-
stract 793). After switching to zidovu-
dine, rates of anemia and leukopenia
increased slightly. However, 95% of
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patients successfully tolerated a switch
from stavudine to zidovudine.

Peters and colleagues found that re-
nal function actually improved among
antiretroviral treatment-experienced pa-
tients with advanced HIV disease living
in rural Uganda (Abstract 791). In 507
patients receiving antiretroviral therapy
in the Tororo, Uganda, cohort creatinine
clearance was measured over time us-
ing the Cockcroft-Gault equation. At
baseline, 21 % of patients had creatinine
clearance of less than 50 mL/min/1.73
m.? After 24 months of antiretroviral
therapy, renal function of the cohort im-
proved, and only 6% had clearance of
less than 50 mL/min/1.73 m.? Although
low creatinine clearances may be due
to numerous reasons in this population,
these data support current thinking that
antiretroviral therapy can improve kid-
ney function in patients with HIV-associ-
ated renal disease.

There were 2 abstracts on lipid and
metabolic changes associated with an-

Topics in HIV Medicine

tiretroviral therapy in resource-limited
settings. In the Tororo cohort, where pa-
tients received an NNRTI plus 2 nRTIs,
fasting lipid measurements from base-
line and 24 months after initiation of
antiretroviral therapy were compared
(Abstract 790). Total cholesterol (TC)
increased by 24 %, HDL by 62 %, and
LDL by 54 % . Triglycerides decreased
by 24 % . TC was greater than 200 mg/
dL for 11 % of patients after 24 months
compared with 3% at baseline. Stud-
ies with fasting lipid specimens linked
to nutritional evaluations status will
be needed to interpret these kinds of
data sets in the future. A second study
followed up 43 patients prospectively
in Johannesburg (Abstract 796). Lipo-
dystrophy was based on patient and
physician assessment. This group re-
ported that 39% of patients receiving
stavudine/efavirenz/lamivudine devel-
oped lipodystrophy. Changes were first
detected after 18 months of follow up.
Lipodystrophy was associated with
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increases in waist-to-hip ratio and glu-
cose and triglyceride levels. Elevations
in TC, LDL, and HDL were reported in
patients with and without lipodystro-
phy. Although this study was small and
relied on subjective measures, the cu-
mulative increase in lipodystophy was
striking in this cohort.
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