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Abstract

Background—The extended use of antiretroviral drugs among human immunodeficiency virus
(HIV)-seropositive individuals underscores the need for a comprehensive evaluation of therapy-
associated clinical symptoms.

Methods—Beginning in April 2000, 364 HIV-seronegative and 1256 HIV-seropositive women
enrolled in a multicenter cohort study reported clinical symptoms that included abdominal pain,
diarrhea, anorexia, nausea and/or vomiting, myalgias, fatigue, fever, body fat redistribution,
dizziness, headaches, paresthesias, xerostomia, nephrolithiasis, and rash. We examined the
prevalence of symptoms with respect to HIV infection and the use of highly active antiretroviral
therapy (HAART), using data-correlation models.

Results—In the 6 months before a study visit, 49% of HIV-seronegative women, 67% of HIV-
seropositive women not receiving therapy, and 69% of HIV-seropositive women receiving
HAART reported any clinical symptom. The odds ratios (ORs) for reporting any symptom were
1.4 (95% confidence interval [Cl], 1.1-1.8) for women who changed HAART regimens and 0.9
(95% CI, 0.7-1.1) for women reporting stable HAART use, compared with those reporting no
therapy use. Significant findings (P < .05) for particular symptoms were an increased odds of
diarrhea, nausea and/or vomiting, body fat redistribution, myalgias, and paresthesias, when data
for women who changed HAART regimens were compared with those for women not receiving
therapy. The OR for reporting any symptom was 1.5 (95% Cl, 1.2-1.9) for women who switched
HAART regimens and 1.6 (95% ClI, 1.3-1.9) for women who discontinued HAART, compared
with those reporting stable HAART use.
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Conclusions—Our findings confirm the high prevalence of clinical symptoms among HIV-
seropositive women who changed HAART regimens. The high prevalence of symptoms among
HIV-seronegative women and HIV-seropositive women not receiving therapy demonstrates that
caution should be used when attributing the occurrence of symptoms entirely to HAART.

The effects of HAART on morbidity and mortality in HIV-infected populations are well
recognized [1-3]. Current understanding of latent virus reservoirs [4] suggests that therapy
may need to occur over extended periods or may be lifelong. As a consequence, recently
published guidelines [5] for antiretroviral treatment (ART) of HIV infection have
emphasized the balance between the potency and toxicity of ART, to guide the timing of
initiation of therapy and choice of regimens.

Few studies have evaluated the association of HAART with clinical symptoms, particularly
in relation to the pattern of ART use. Recent clinical trials have identified clinical symptoms
associated with ART [6-10] and have found that the most common are gastrointestinal
symptoms, peripheral neuropathy, rash, fatigue, and myalgias. Although clinical trials may
provide more-detailed information regarding clinical symptoms than do observational
studies, and although they are less prone to selection biases and residual confounding, they
tend to be of shorter duration, have smaller sample sizes, and enroll selected participants
[11]; thus, rates of occurrence of symptoms may not accurately reflect rates observed in
clinical practice.

Cohort studies are well positioned to assess both the population impact and the effectiveness
of therapies [12, 13], as well as the occurrence of clinical symptoms associated with
prolonged ART use. Self-reporting of symptoms is easily ascertained from epidemiological
studies of HIV-seropositive individuals and provide a mechanism to ascertain unbiased
estimates of therapy-associated clinical symptoms. To date, several epidemiological studies
have reported high rates of occurrence of clinical symptoms among HIV-seropositive
individuals receiving ART [14-17]. However, to gain a more comprehensive understanding
of the complex relationship between HIV infection and therapy-associated symptoms, we
compared the occurrence of self-reported clinical symptoms among women receiving
HAART with the occurrence of symptoms among HIV-seronegative women with similar
demographic data and among HIV-seropositive women not receiving ART.

METHODS

Data collection and study population

The Women'’s Interagency HIV Study (WIHS) is a multicenter prospective cohort study
consisting of 569 HIV-seronegative and 2059 HIV-seropositive women who return for
follow-up every 6 months. A detailed description of the WIHS was published previously
[18]. In brief, between October 1994 and November 1995, women were enrolled at 6 sites in
the United States: the Bronx/Manhattan and Brooklyn, New York; Chicago; Los Angeles;
San Francisco; and Washington, D.C. WIHS participants return semiannually for a physical
examination, collection of specimens, and a series of interviewer-administered
questionnaires obtaining information that includes the participant’s use of antiretroviral
medication. Plasma virus loads are measured by using isothermal nucleic acid sequence—
based amplification (NASBA/Nuclisens, Organon Teknika), with a lower limit of detection
of 80 copies/mL. T cell subsets are determined by using standard flow cytometry techniques
[19]. For all analyses, we used CD4™ cell counts instead of percentage of CD4* cells; the
primary results of this study were unaffected by this choice (data not shown). CD4" cell
counts and plasma virus loads were determined from stored specimens obtained at regular
WIHS visits.
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Beginning in April 2000, all women were administered a questionnaire at each study visit, to
identify clinical symptoms experienced since their last study visit. The study population for
this analysis consisted of women who completed the symptom questionnaire and who
returned for consecutive study visits that were no more than 1 year apart between October
1999 (i.e., 1 study visit before the introduction of the clinical symptoms questionnaire) and
April 2003. The unit of analysis was a single pair of visits, and results from up to 6 pairs of
visits could be included for each participant. Symptoms included on the questionnaire were
categorized as follows: (1) gastrointestinal: abdominal pain or cramps, diarrhea, lack of
appetite or anorexia, and nausea and/or vomiting; (2) metabolic: fever and shifting of body
fat or body fat redistribution; (3) general malaise: muscle aches/pains or myalgias and
drowsiness/tiredness or fatigue; (4) neurologic: dizziness or lack of concentration,
headaches, and pain/tingling in feet/hands or paresthesias; and (5) other: dry mouth or
xerostomia, rash, and kidney stones or nephrolithiasis. The presence of each symptom was
based on the participants’ interpretation of the listed symptoms, and the participants were
asked to classify severity of symptoms as “not bad,” “bad,” “very bad,” or “terrible.” For the
current analysis, all symptoms were dichotomized as present (i.e., “bad,” “very bad,” or
“terrible”) or absent (i.e., not reported or “not bad”). In addition, women were classified
according to whether they reported >1 symptom since their last study visit. Despite the
subjective nature of some symptoms (particularly body fat redistribution), quality-assurance
procedures to ensure standardization of data across WIHS visits and study centers have been
implemented and have been described elsewhere [18]. The WIHS recently implemented a
visual assessment of body fat redistribution, defined as an excess or deficit of fat at different
body parts; however, this analysis relies exclusively on self-reported symptoms. Thus, the
possibility remains that, with respect to therapy use, differential recall of body fat
redistribution and other symptoms may have occurred.

The pattern of ART use among the HIV-seropositive women was determined for all pairs of
visits, with visit dates designated as tg (i.e., the earlier visit of the pair) and t; (i.e., the later
visit of the pair). ART use was categorized as follows: (1) no therapy use (i.e., reporting no
ART use between tp and t;) and no history of HAART; (2) stable HAART use (i.e.,
reporting the same HAART regimen between tp and t;); (3) switching HAART use (i.e.,
reporting a different HAART regimen between tg and t;); (4) discontinuing all HAART
medications (i.e., reporting a transition from HAART use to no therapy use between ty and
t1) or no therapy use but with a history of HAART use; and (5) discontinuing a component
of HAART (i.e., reporting a transition from HAART use to either monotherapy or a 2-drug
regimen between tg and t;). The use of suboptimal regimens, such as monotherapy or 2-drug
regimens, was reported at a low frequency (<10%) in the WIHS and may reflect some level
of nonadherence to prescribed regimens; these observations were excluded from the
analysis.

In accordance with the Department of Health and Human Services/Kaiser Panel guidelines
[20], HAART was defined as follows: (1) =2 nucleoside reverse-transcriptase inhibitors
(NRTIS) in combination with at least 1 protease inhibitor (PI) or 1 nonnucleoside reverse-
transcriptase inhibitor (NNRTI); (2) 1 NRTI in combination with at =1 Pl and =1 NNRTI;
(3) a regimen including ritonavir and saquinavir in combination with 1 NRTI and no
NNRTIs; or (4) an abacavir- or tenofovir-containing regimen of =3 NRTIs and no Pls or
NNRTIs. Combinations of zidovudine and stavudine with either a Pl or an NNRTI were not
considered HAART. The patterns and predictors of therapy use and switching have been
described elsewhere [21, 22].

Statistical analysis

We first compared the prevalence of self-reported symptoms among HIV-seropositive
women with that in a reference group of HIV-seronegative women. Second, we restricted
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our analysis to data for HIVV-seropositive women and compared the prevalence of self-
reported symptoms among women reporting stable HAART use and women reporting any
change in their HAART regimen (i.e., switching the HAART regimen, discontinuing all
medications, or discontinuing a component of HAART) with that in a reference group of
HIV-seropositive women reporting no therapy use. Finally, we restricted our analysis to
HIV-seropositive women receiving HAART, and compared the odds of self-reported
symptoms among those who switched HAART regimens or discontinued HAART (i.e.,
discontinued all medications or a component of HAART) with the odds of symptoms in a
reference group of women reporting stable HAART use. Separate logistic regression models
were constructed to evaluate the factors associated with the prevalence of each symptom.
Generalized estimating equations were used [23], by means of the Proc Genmod procedure
in SAS, version 8.0 (SAS Institute), to account for within-individual correlations between
repeated observations. All models were adjusted for the following variables assessed at visit
tg, which were collected as part of the WIHS and which we felt might act as confounding
variables: age (continuous), race/ethnicity (African American, Hispanic, white, or other),
body mass index (continuous), alcohol intake since the last visit (drinks per week), and
category of reported HIV risk at baseline (injection drug use, heterosexual contact, blood
transfusion, or none identified). Models comparing data for HIV-seropositive women only
were further adjusted for CD4* cell count (continuous), HIV RNA level (continuous), and
prior report of clinical AIDS, also assessed at visit tg.

Of the 2628 women enrolled in the WIHS, 849 were excluded before the administration of
the symptom questionnaire, and 159 did not return for consecutive study visits, resulting in a
final study population of 364 HIV-seronegative and 1256 HIV-seropositive women. The
women included were slightly younger, had less-advanced HIV disease at baseline, and
were more likely to be of nonwhite ethnicity, compared with those who were excluded (data
not shown). Averages of 4.8 and 4.7 observations per woman were included for HIV-
seronegative and HIV-seropositive women, respectively. Differences in descriptive data for
HIV-seronegative and HIV-seropositive women are displayed in table 1.

The prevalence of each self-reported symptom is listed in table 2, by HIV status and
category of ART use. The highest prevalences for individual symptoms were observed
among those who discontinued all medications (highest prevalence for 7 of 14 symptoms)
and those who switched HAART regimens (highest prevalence for 5 of 14 symptoms).
Fatigue was the most common clinical symptom, followed by headaches and myalgias.
Additional analyses of the occurrence of nephrolithiasis are not presented, because of the
low prevalence of this symptom. The most commonly reported categories of symptoms were
general malaise and neurologic symptoms. Finally, we observed a high prevalence of >1
symptom for each category of HIV status or ART use, which ranged from 48.6% among
HIV-seronegative women to 74.9% among those who switched HAART regimens.

HIV-seropositive women had a statistically significantly higher odds (P < .05) of reporting
each of the symptoms, compared with HIV-seronegative women (figure 1). The highest ORs
were found for body fat redistribution (4.9; 95% CI, 3.4-7.0) and diarrhea (3.3; 95% ClI,
2.3-5.0). Overall, the odds of HIV/-seropositive women reporting =1 symptom were 2.2
times higher (95% Cl, 1.8-2.6) than that for HI\VV-seronegative women.

Among women who changed therapy regimens, symptoms that demonstrated a clear
therapy-associated effect (i.e., higher odds among HIV-seropositive women receiving
HAART than among HIV-seropositive women not receiving ART) were diarrhea, nausea
and/or vomiting, body fat redistribution, myalgias, and paresthesias (figure 2). For women
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receiving stable HAART regimens, the odds of reporting body fat redistribution were 3.2
times higher (95% CI, 2.2-4.6) than that for women not receiving ART. Women receiving
stable regimens had a statistically significantly lower odds (P < .05) of reporting abdominal
pain or cramps and a statistically significantly higher odds (P < .05) of reporting diarrhea
and body fat redistribution, compared with those reporting no ART use. Overall, the odds of
reporting =1 symptom were 1.4 times higher (95% ClI, 1.1-1.8) for women who changed
HAART regimens and 0.9 times lower (95% ClI, 0.7-1.1) for those receiving stable HAART
regimens, compared with those reporting no ART use.

Compared with women reporting stable HAART use, the odds of reporting diarrhea,
anorexia, nausea and/or vomiting, fever, body fat redistribution, dizziness, xerostomia, or
rash were statistically significantly higher (P < .05) for women who switched HAART
regimens (figure 3). The odds of the occurrence of any self-reported symptom, except
diarrhea and body fat redistribution, were higher for those who discontinued HAART,
compared with those reporting stable HAART use. Overall, the odds of reporting 21
symptom were 1.5 times higher (95% ClI, 1.2-1.9) for women who switched HAART
regimens and 1.6 times higher (95% CI, 1.3-1.9) for those who discontinued HAART,
compared with women reporting stable HAART use.

DISCUSSION

To date, this study is the largest to examine clinical symptoms in a cohort of HIV-
seropositive and high-risk HIV-seronegative women. We documented the highest
prevalence of symptoms during a 6-month period before a study visit among those who
switched HAART regimens or discontinued all medications and the lowest prevalence
among HIV-seronegative women. Significant findings included an increased prevalence of
diarrhea, nausea and/or vomiting, body fat redistribution, myalgias, and paresthesias among
women who changed HAART regimens, compared with those not receiving ART. An
important strength of our study was the availability of appropriate control groups for
comparison of the occurrence of side effects among HAART recipients. Furthermore,
clinical symptoms were assessed across the entire cohort and in the same manner for all
women, regardless of HIV status or category of ART use.

Previous observational studies have reported a high incidence of laboratory adverse effects
or self-reported symptoms among HIV-seropositive individuals receiving treatment [14-17].
Lucas et al. [14] observed 273 patients who initiated HAART, for an average of 15 months,
and reported known laboratory adverse effects or clinical symptoms in 29% of patients.
Bonfanti et al. [15] observed 1207 patients who had started a Pl-containing regimen and did
not discontinue therapy, for an average of 11 months, and reported laboratory adverse
effects or clinical symptoms in 36% of patients. In a cross-sectional study of 1160 patients
receiving HAART, Fellay et al. [16] reported a prevalence of self-reported clinical
symptoms of 78% during a 30-day period. Similar rates of occurrence were reported in a
recent cross-sectional study [17] of 109 patients receiving HAART, with the highest
prevalences observed for fatigue, aching muscles and joints, and diarrhea. In our study, 49%
of HIV-seronegative women, 67% of HIV-seropositive women not receiving ART, and 69%
of HIV-seropositive women receiving HAART reported at least 1 clinical symptom during
the previous 6 months. The rates of occurrence that we found are most consistent with those
reported in the 2 cross-sectional studies [16, 17], which ascertained clinical events
retrospectively and did not exclude events that patients reported as not attributable to their
medications.

The etiology of clinical symptoms among individuals infected with HIV is complex and may
be associated with ART use, the stage of HIV disease, or both. We evaluated 6 groups of

Clin Infect Dis. Author manuscript; available in PMC 2011 June 20.
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women according to HIV status and category of ART use, and several interesting patterns
emerged. First, all 14 symptoms had some association with the presence of HIV infection.
Second, for women reporting stable HAART use, the odds for the occurrence of any of the
symptoms were equivalent to that for women reporting no ART use, with the exception of a
higher odds for the occurrence of diarrhea and body fat redistribution. Third, compared with
women who reported no ART use, women who reported changing HAART regimens had a
higher odds of reporting symptoms, including diarrhea, nausea and/or vomiting, body fat
redistribution, myalgias, and paresthesias. Finally, among HIV-seropositive women
receiving HAART, those with stable HAART regimens had the lowest risk for clinical
symptoms, particularly when compared with those who discontinued HAART. Our study is
the first to evaluate clinical symptoms among multiple control groups in the era of HAART,;
thus, direct comparisons with prior studies is not possible.

Body fat redistribution and diarrhea were most consistently associated with therapy use,
because these were the only symptoms associated with both changing and stable HAART
regimens. Furthermore, compared with stable HAART use, the odds for the reporting of
body fat redistribution and diarrhea were higher for women who switched regimens but not
for women who discontinued HAART. One potential explanation for these observations is
that these symptoms may have been an indication for medical providers to switch HAART
regimens but were not an immediate reason for discontinuing medications. Given the
potential for the misclassification of body fat redistribution, these results should be
confirmed by other studies specifically designed to capture lipodistrophy.

Because the clinical symptoms were assessed by self-reporting, our results may be
influenced by recall bias. For example, persons who were not receiving HAART or those
reporting stable HAART use may have less-accurate recall of symptoms, compared with
those who switched regimens or discontinued HAART. Therefore, we repeated the analysis
after defining symptoms as present only if the woman reported the symptom in the most
severe category (i.e., “terrible”). If recall bias was influencing our results, we would expect
an even more pronounced treatment effect when using the most severe category for analysis;
however, the conclusions were unchanged (data not shown). In addition, substantial efforts
were made to ensure that the collection of data was standardized for all participants and
across all WIHS visits. Nevertheless, these factors do not conclusively demonstrate the
absence of recall bias.

Depression may have been a confounding variable in our data, because it is related to
nonspecific symptoms, such as myalgias, fatigue, and headaches, and to both HIV infection
[24, 25] and HAART use [26, 27]. The reported models, however, did not adjust for
depression, because the Center for Epidemiological Studies Depression Scale was not
administered at every study visit. In separate analyses that adjusted for depression, the
magnitude of the ORs was not affected for individual symptoms, although the decreased
number of observations reduced the statistical significance (data not shown); thus,
depression was not an important confounding variable in our data. An additional limitation
of this study was that the symptoms and the patterns of therapy use were assessed at the
same time during consecutive study visits. Thus, whether the reported side effects occurred
before or after the therapy change cannot be determined conclusively. Because the
discontinuation of therapy may be associated with a rebound in HIV RNA level or a
decrease in CD4* cell count [28], individuals may have experienced more HIV-related
symptoms after discontinuation. However, it is more likely that clinical symptoms resulted
in a clinician or patient decision to modify or discontinue the therapy regimen [29, 30].

In a well-characterized cohort of high-risk HIV-seronegative and HIV-seropositive women,
we documented the high prevalence of self-reported clinical symptoms. Using appropriate
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control groups—namely, HIV-seronegative women, HIV-seropositive women not receiving
therapy, and HIV-seropositive women receiving stable HAART regimens—we were able to
identify symptoms associated with therapy use, HIV infection, or both. Although the women
were aware of their HIV status and the use of therapies, the assessment of clinical symptoms
across the entire cohort attempts the most unbiased comparison possible of the prevalence of
clinical symptoms in an observational cohort study. Furthermore, multivariable adjustment
for other factors associated with symptoms and ART use helped to ensure the comparability
of groups apart from HIV status and category of therapy use.

Our findings confirm the need to closely monitor the clinical symptoms of women on ART.
Of particular concern were symptoms such as diarrhea, nausea and/or vomiting, body fat
redistribution, myalgias, and paresthesias; these symptoms were associated with a change in
the therapy regimen, the majority of which involved the discontinuation of HAART or a
component of HAART. However, our findings also reveal the need for caution in attributing
clinical symptoms in HIV disease entirely to therapy use, given the high prevalence of
symptoms among high-risk HIV-seronegative women and HAART-naive HIV-seropositive
women.

Acknowledgments

Data in this manuscript were collected by the Women’s Interagency HIV Study (WIHS) Collaborative Study
Group. Participating centers and principal investigators (in parentheses) were as follows: New York City/Bronx
Consortium (Kathryn Anastos); Brooklyn, NY (Howard Minkoff); Washington DC Metropolitan Consortium
(Mary Young); The Connie Wofsy Study Consortium of Northern California (Ruth Greenblatt and Herminia
Palacio); Los Angeles County/Southern California Consortium (Alexandra Levine); Chicago Consortium (Mardge
Cohen); and the Data Coordinating Center (Baltimore, MD; Alvaro Mufioz). We also thank Lynn Kirstein for
laying the groundwork for this analysis.

Financial support. The WIHS is funded by the National Institute of Allergy and Infectious Diseases, with
supplemental funding from the National Cancer Institute, the National Institute on Drug Abuse, and the National
Institute of Craniofacial and Dental Research (grants U01-Al- 35004, U01-Al-31834, U01-Al-34994, U01-
Al-34989, U01-Al-34993, and U01-Al-42590). Funding was also provided by the National Institute of Child
Health and Human Development (grant UO1-CH-32632) and the National Center for Research Resources (grants
MO1-RR-00071, MO1-RR00079, and MO1-RR00083).

References

1. Hammer SM, Squires KE, Hughes MD, et al. A controlled trial of two nucleoside analogues plus
indinavir in persons with human immunodeficiency virus infection and CD4 cell counts of 200 per
cubic millimeter or less. AIDS Clinical Trials Group 320 Study Team. N Engl J Med. 1997;
337:725-733. [PubMed: 9287227]

2. Detels R, Mufioz A, McFarlane G, et al. Effectiveness of potent antiretroviral therapy on time to
AIDS and death in men with known HIV infection duration. Multicenter AIDS Cohort Study
Investigators. JAMA. 1998; 280:1497-1503. [PubMed: 9809730]

3. Erb P, Battegay M, Zimmerli W, Rickenbach M, Egger M. Effect of antiretroviral therapy on viral
load, CD4 cell count, and progression to acquired immunodeficiency syndrome in a community
human immunodeficiency virus—infected cohort. Swiss HIV Cohort Study. Arch Intern Med. 2000;
160:1134-1140. [PubMed: 10789606]

4. Finzi D, Blankson J, Siliciano JD, et al. Latent infection of CD4™ T cells provides a mechanism for
lifelong persistence of HIV-1, even in patients on effective combination therapy. Nat Med. 1999;
5:512-517. [PubMed: 10229227]

5. Yeni PG, Hammer SM, Carpenter CC, et al. Antiretroviral treatment for adult HIV infection in
2002: updated recommendations of the International AIDS Society—USA Panel. JAMA. 2002;
288:222-235. [PubMed: 12095387]

6. Duran S, Spire B, Raffi F, et al. Self-reported symptoms after initiation of a protease inhibitor in
HIV-infected patients and their impact on adherence to HAART. HIV Clin Trials. 2001; 2:38-45.
[PubMed: 11590513]

Clin Infect Dis. Author manuscript; available in PMC 2011 June 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Silverberg et al. Page 8

7. van Leeuwen R, Katlama C, Murphy RL, et al. A randomized trial to study first-line combination
therapy with or without a protease inhibitor in HIV-1-infected patients. AIDS. 2003; 17:987-999.
[PubMed: 12700448]

8. Shafer RW, Smeaton LM, Robbins GK, et al. Comparison of four-drug regimens and pairs of
sequential three-drug regimens as initial therapy for HIV-1 infection. N Engl J Med. 2003;
349:2304-2315. [PubMed: 14668456]

9. Martinez E, Arnaiz JA, Podzamczer D, et al. Substitution of nevirapine, efavirenz, or abacavir for
protease inhibitors in patients with human immunodeficiency virus infection. N Engl J Med. 2003;
349:1036-1046. [PubMed: 12968087]

10. Fischl MA, Ribaudo HJ, Collier AC, et al. A randomized trial of 2 different 4-drug antiretroviral

regimens versus a 3-drug regimen, in advanced human immunodeficiency virus disease. J Infect
Dis. 2003; 188:625-634. [PubMed: 12934177]

11. Gifford AL, Cunningham WE, Heslin KC, et al. Participation in research and access to
experimental treatments by HIV-infected patients. N Engl J Med. 2002; 346:1373-1382.
[PubMed: 11986412]

12. Concato J, Shah N, Horwitz RI. Randomized, controlled trials, observational studies, and the
hierarchy of research designs. N Engl J Med. 2000; 342:1887-1892. [PubMed: 10861325]

13. Mufioz A, Gange SJ, Jacobson LP. Distinguishing efficacy, individual effectiveness and population
effectiveness of therapies. AIDS. 2000; 14:754-756. [PubMed: 10807204]

14. Lucas GM, Chaisson RE, Moore RD. Highly active antiretroviral therapy in a large urban clinic:
risk factors for virologic failure and adverse drug reactions. Ann Intern Med. 1999; 131:81-87.
[PubMed: 10419445]

15. Bonfanti P, Valsecchi L, Parazzini F, et al. Incidence of adverse reactions in HIV patients treated
with protease inhibitors: a cohort study. Coordinamento Italiano Studio Allergia e Infezione da
HIV (CISAI) Group. J Acquir Immune Defic Syndr. 2000; 23:236-245. [PubMed: 10839659]

16. Fellay J, Boubaker K, Ledergerber B, et al. Prevalence of adverse events associated with potent
antiretroviral treatment: Swiss HIV Cohort Study. Lancet. 2001; 358:1322-1327. [PubMed:
11684213]

17. Johnson MO, Stallworth T, Neilands TB. The drugs or the disease? Causal attributions of
symptoms held by HIV-positive adults on HAART. AIDS Behav. 2003; 7:109-117. [PubMed:
14586196]

18. Barkan SE, Melnick SL, Preston-Martin S, et al. The Women'’s Interagency HIV Study. WIHS
Collaborative Study Group. Epidemiology. 1998; 9:117-125. [PubMed: 9504278]

19. Calvelli T, Denny TN, Paxton H, Gelman R, Kagan J. Guideline for flow cytometric
immunophenotyping: a report from the National Institute of Allergy and Infectious Diseases,
Division of AIDS. Cytometry. 1993; 14:702—-715. [PubMed: 8243200]

20. US Department of Health and Human Services, Henry J. Kaiser Family Foundation. Rockville,
MD: HIV/AIDS Treatment Information Service; 2002. Guidelines for the use of antiretroviral
agents in HIV-infected adults and adolescents. Available at: http://aidsinfo.nih.gov/guidelines

21. Kirstein LM, Greenblatt RM, Anastos K, et al. Prevalence and correlates of highly active
antiretroviral therapy switching in the Women’s Interagency HIV Study. J Acquir Immune Defic
Syndr. 2002; 29:495-503. [PubMed: 11981366]

22. Cook JA, Cohen MH, Grey D, et al. Use of highly active antiretroviral therapy in a cohort of HIV-
seropositive women. Am J Public Health. 2002; 92:82-87. [PubMed: 11772767]

23. Diggle, PJ.; Liang, KY.; Zeger, SL. Analysis of longitudinal data. New York: Oxford University
Press; 1995.

24. Richardson J, Barkan S, Cohen M, et al. Experience and covariates of depressive symptoms among
a cohort of HIV infected women. Soc Work Health Care. 2001; 32:93-111. [PubMed: 11451159]

25. Ciesla JA, Roberts JE. Meta-analysis of the relationship between HIV infection and risk for
depressive disorders. Am J Psychiatry. 2001; 158:725-730. [PubMed: 11329393]

26. Starace F, Bartoli L, Aloisi MS, et al. Cognitive and affective disorders associated to HIV infection
in the HAART era: findings from the Neurol CONA study. Cognitive impairment and depression
in HIV/AIDS. The NeurolCONA study. Acta Psychiatr Scand. 2002; 106:20-26. [PubMed:
12100344]

Clin Infect Dis. Author manuscript; available in PMC 2011 June 20.


http://aidsinfo.nih.gov/guidelines

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Silverberg et al.

217.

28.

29.

30.

Page 9

Cook JA, Cohen MH, Burke J, et al. Effects of depressive symptoms and mental health quality of
life on use of highly active antiretroviral therapy among HIV-seropositive women. J Acquir
Immune Defic Syndr. 2002; 30:401-409. [PubMed: 12138346]

Ahdieh GL, Silverberg MJ, Palacio H, et al. Discontinuation of potent antiretroviral therapy:
predictive value of and impact on CD4 cell counts and HIV RNA levels. AIDS. 2001; 15:2101-
2108. [PubMed: 11684929]

d’Arminio MA, Lepri AC, Rezza G, et al. Insights into the reasons for discontinuation of the first
highly active antiretroviral therapy (HAART) regimen in a cohort of antiretroviral naive patients.
ICONA Study Group. Italian Cohort of Antiretroviral-Naive Patients. AIDS. 2000; 14:499-507.
[PubMed: 10780712]

Dieleman JP, Jambroes M, Gyssens IC, et al. Determinants of recurrent toxicity-driven switches of
highly active antiretroviral therapy. The ATHENA cohort. AIDS. 2002; 16:737-745. [PubMed:
11964530]

Clin Infect Dis. Author manuscript; available in PMC 2011 June 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Silverberg et al. Page 10

Figure 1.

Multivariable ORs and 95% Cls for clinical symptoms among participants in the Women’s
Interagency HIV Study. Reference group consists of HIV-seronegative women. Covariates
included in the models were age, race/ethnicity, body mass index, category of HIV risk at
baseline, and alcohol intake.
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Figure 2.

Multivariable ORs and 95% Cls for clinical symptoms among HIV-seropositive women.
Reference group consists of HIV-seropositive women reporting no therapy use. Covariates
included in the models were age, race/ethnicity, body mass index, category of HIV risk at
baseline, alcohol intake, CD4* cell count, HIV RNA level, and prior diagnosis of AIDS.
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Figure 3.

Multivariable ORs and 95% Cls for clinical symptoms among HIV-seropositive women
receiving HAART. Reference group consists of women reporting stable HAART use.
Covariates included in the models were age, race/ethnicity, body mass index, category of
HIV risk at baseline, alcohol intake, CD4* cell count, HIV RNA level, and prior diagnosis
of AIDS.
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