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Abstract

Background: We examined trends in AIDS-defining illnesses (ADIs) among individuals receiving highly active
antiretroviral therapy (HAART) in British Columbia (BC), Canada to determine whether declines in ADIs could be
contributing to previously observed improvements in life-expectancy among HAART patients in BC since 1996.

Methods: HAART-naive individuals aged > 18 years who initiated treatment in BC each of the following time-
periods 1996 - 1998; 1999 - 2001; 2002 - 2004; 2005 - 2007 were included. The proportion of participants with
reported ADIs were examined for each time period and trends were analyzed using the Cochran-Armitage Trend
Test. Cox proportional hazards models were used to examine factors associated with ADIs.

Results: A total of 3721 individuals (81% male) initiated HAART during the study period. A total of 251 reports of
ADIs were received from 214 unique patients. These occurred in a median of 4 months (IOR = 1-19 months) from
HAART initiation. The proportion of individuals with a reported ADI did not change significantly from 4.6% in the
earliest time period to 5.8% in the latest period (p = 0.181 for test of trend). There were no significant declines in

were no significant differences in other time periods.

any specific ADI over the study period. Multivariable Cox models found that individuals initiating HAART during
2002-04 were at an increased risk of ADIs (AHR = 1.55; 95% Cl 1.04-2.32) in comparison to 1996 - 98, but there

Conclusions: Trends in reported ADIs among individuals receiving HAART since 1996 in BC do not appear to
parallel improvements in life-expectancy over the same period.

Background

The introduction of highly active antiretroviral therapy
(HAART) in 1996 resulted in significant reductions in
HIV/AIDS morbidity and improved survival among
HIV-infected individuals compared to the pre-HAART
era [1-6]. These improvements in survival were paral-
leled with reductions in the incidence of AIDS-related
opportunistic infections, in the HAART-era compared
to earlier time periods [7-9]. This trend is further illu-
strated by a continued reduction in the proportion of
death due to ADI’s in HIV infected individuals [10,11].

* Correspondence: dmoore@cfenet.ubc.ca

2British Columbia Centre for Excellence in HIV/AIDS, St. Paul’s Hospital,
Vancouver, Canada

Full list of author information is available at the end of the article

( BioMVed Central

Life-expectancy of individuals initiating HAART in
British Columbia (BC), Canada has continued to
increase since the introduction of HAART [1]. In 1996-
1998 individuals initiating HAART at the age of 20
years could expect to survive a mean of 11.9 years (stan-
dard deviation [SD] = 2.8 years) [1]. By 2002-2004 this
life-expectancy at age 20 had increased to 23.6 years
(SD = 4.4 years). These findings were confirmed by a
large collaboration of ART treatment cohorts examining
this same issue [6]. Because prior studies have found
that the development of ADIs has resulted in a higher
mortality rate among people living with HIV [12,13] one
might speculate that the continued increase in the survi-
val of HIV patients in the past 15 years is related to a
decrease in the incidence of ADIs. However, to what
extent reduced incidence of ADIs during late- HAART
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eras compared with earlier periods has contributed to
this increase in life-expectancy is unknown.

In this study we examined trends in reported ADIs
among participants who initiated HAART in the BC
HIV/AIDS Drug Treatment Program during the years
1996 to 2007.

Methods

The BC HIV, Drug Treatment Program (DTP) provides
free antiretroviral medications to all medically eligible
HIV-infected individuals free-of-charge [1]. Data for this
study were drawn from the HAART Observational Med-
ical Evaluation and Research (HOMER) cohort. HOMER
is a population-based cohort of antiretroviral-naive HIV-
infected adults 18 years of age and older who are
enrolled in the DTP. The current HOMER dataset
includes individuals who initiated HAART between
August 1, 1996 and February 28, 2009, with follow-up
until February 28, 2010. However, we restricted inclu-
sion in this analysis to individuals who initiated HAART
before December 31, 2007. Ethical approval for HOMER
has been provided by the University of British Columbia
Research Ethics Board.

CD4 cell counts were measured using flow cytometry
and fluorescent monoclonal antibody analysis (Beckman
Coulter, Inc., Mississauga, Ontario, Canada), and HIV
viral load was measured using the Roche Amplicor
Monitor assay (Roche Diagnostics, Laval, Quebec,
Canada). Adherence to HAART was defined as the
number of days for which HAART is dispensed divided
by the number of days for which HAART is prescribed
in the first year of treatment. Deaths are recorded
through physician reports and through record linkages
between the DTP and the British Columbia Vital Statis-
tic registry. Physicians of DTP participants are mailed a
form to assess the clinical stage of HIV disease each
year, based on the CDC classification, and are mailed
another form if their patient discontinues treatment.

Physician reports of ADIs (CDC Stage C diseases) and
patient characteristics were studied for HOMER partici-
pants who began treatment in each of the following
time-periods: 1996-1998, 1999-2001, 2002-2004, and
2005-2007. We also conducted a data linkage with the
provincial cancer registry in order to identify additional
AIDS-defining cancers which were not reported by phy-
sicians. Patients were followed from the date of starting
HAART until the date of ADI (if a condition was
reported) or the later of date of death or last laboratory
result, to a maximum of 36 months after beginning
therapy. The overall reporting rate by physicians was
calculated by the number of staging and discontinuation
forms returned divided by the number of forms sent.

We compared participant characteristics using Chi-
square and Kruskal-Wallis tests. ADI trends and overall

Page 2 of 6

reporting trends over time were analyzed using the
Cochran-Armitage Trend Test. We calculated 12-
months ADI event rates using life tables and con-
structed Kaplan-Meier curves to examine the time to
first ADI diagnosis. Cox proportional hazards models
were used to examine independent factors associated
with time-to-ADIs. The final multivariate model was
constructed using a backward stepwise procedure, with
era of HAART initiation forced into the model. To
examine the effect of treatment adherence in each era
we ran models with and without adherence measures to
determine if this affected our results. All analyses were
conducted using SAS version 9.1.3 (SAS, Cary, North
Carolina, United States).

Results

A total of 3721 individuals (81% male) initiated HAART
during the study period. The median baseline CD4 count
was 190 cells/uL (interquartile range [IQR] 90 - 310
cells/uL) and 644 (15%) participants had AIDS at base-
line. Table 1 represents the characteristics of participants
in our drug treatment program by era of HAART initia-
tion. There were significant differences in the median
baseline CD4 cell count (p < 0.001), the gender distribu-
tion of participants (< 0.001) and the median age of study
participants (p < 0.001) by time-period of HAART initia-
tion but not in the proportion of individuals with a his-
tory of injection drug use (p = 0.842).

The median follow-up time for all patients was 53
months (IQR 24-101 months) during which there were
251 ADIs reported from 214 patients (Table 2). These
occurred in a median of 4 months (IQR = 1-19 months)
from HAART initiation. Kaposi’s sarcoma (20% of all
ADIs), Pneumocystis jirovecii pneumonia (17%) and
Non-Hodgkin’s lymphoma (15%) were the most com-
monly reported and/or diagnosed ADIs. The proportion
of individuals with at least one reported ADI was 4.5%
for individuals initiating HAART in 1996-98, 5.7% in
1999 - 2001, 7.8% in 2002-04 and 5.5% in 2005-07. We
did not observe a statistically significant trend in the
proportion of participants with any ADI over the study
period (p = 0.130, for test of trend), or any cause-speci-
fic ADI. The median CD4 cell count for those with
ADIs were 140; 95; 70 and 80 cells/uL for each time
period (p = 0.213). The 12-month probability of
reported ADIs in each time-period was as follows: 1996-
98 = 0.020 (95% confidence interval [CI] 0.011-0.029);
1999-2001 = 0.038 (0.025-0.050); 2002-04 = 0.059
(0.042-0.076); 2005-07 = 0.047 (0.034-0.060). A similar
trend was also reflected in the Kaplan-Meier analysis of
ADI-free survival which found significant differences
between the different periods of HAART (log-rank test
p = 0.008), with the 2002 - 2004 period having the high-
est risk of ADI (data not shown).
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Table 1 Characteristics of participants in the BC HIV/AIDS Drug Treatment Program by era of HAART initiation

ERA (n) 1996-98 1999-01 2002-04 2005-07 p-value
(967) (897) (783) (1074)
N (%) Male 829(85.7) 694(77.4) 630(80.5) 863(80.4) < 0.001
N (%) with history of ever using injection drugs 387(40) 341(38) 305(39) 423(39.4) 0.842
Median age (IQR) 37 (32-43) 38 (33-45) 42 (35-48) 42 (36-49) < 0.001
Median CD4 cell count 280 190 150 180 < 0.001
(IQR) (120-430) (80-330) (70-230) (100-250)
In the multivariable model (Table 3), we found that Discussion

individuals who initiated HAART in 2002-04 were at
an increased risk for ADIs (adjusted hazard ratio
[AHR] = 1.55; 95% CI 0.81-1.88) in comparison to
1996-98; There were no significant associations with
the time-periods of 1999-2001 (AHR = 1.24 (95% CI
0.81-1.88) or 2005 - 07 (AHR = 1.26 (95% CI 0.85-
1.88) in comparison to 1996-98. Factors which were
associated with risk for ADI included baseline CD4
counts < 50 cells/pL, (AHR = 3.48; 95% CI 2.43-4.99)
and between 50 - 199 cells/pL (AHR = 1.60; 95% CI
1.13-2.26), baseline HIV viral load (AHR = 2.03 per
logio increase; 95% CI 1.47-2.79); and the inclusion of
NNRTIs in the first drug regimen (AHR = 0.77; 95%
CI 0.56-1.05). A multivariate model which included
adherence to therapy also found no difference in risk
for ADIs associated with the time-period in which par-
ticipants initiated HAART.

We reviewed the number of physician’s reports
submitted for other programmatic reasons such as
clinical staging or medication discontinuation forms to
see if ADI reports could have been influenced by
changes in overall physician reporting. Our results
indicate that the number of other physician reports
decreased significantly over the study period with 63%
of physicians submitting at least one report in 96-98,
62% in 1999-2001, 44% in 2002-04 and 49% in 2005-
07.(p-value < 0.001).

The proportion of individuals with reported ADIs within
36 months of treatment initiation has not changed sig-
nificantly among individuals accessing HAART in BC
over a 12-year period. Considering that the baseline
CD4 remained relatively constant, it was not surprising
that the incidence of reported ADI'’s did not significantly
change. However, this result is somewhat unexpected
given the improvements in life-expectancy we have seen
in the same period in this population [1]. Additionally
our observed bias toward decreased overall reporting in
recent years from physicians in our program further
supports our conclusion that ADI rates have not
decreased over this period. Therefore, it appears that
improvement in life expectancy of HIV/AIDS patients in
this period is due to factors other than a decrease in the
incidence of ADIs. Most likely this is due to reductions
in non-AIDS related conditions, but may also be related
to other factors, as well.

The importance of reductions in non-AIDS related
conditions contributing to improvements in clinical out-
comes has been previously highlighted by the SMART
[14,15] study which found that continuous treatment
with HAART decreases the risk of major cardiovascular,
renal and hepatic diseases and mortality rate among
people with HIV.

We did find that individuals who initiated treatment
during 2002-04, did have an increased risk of being

Table 2 Summary of reported AIDS-defining illnesses (ADI) by year of HAART initiation

ERA (n) 1996-98 1999-01 2002-04 2005-07 Total p-value
(967) (897) (783) (1074) (3721)

Any ADI (%) 44 50 61 59 214 (5.75) 0.181
(4.5) (5.6) (7.8) (5.5)

Kaposi’'s Sarcoma (%) 7 (0.7) 10 (1.1) 13(1.7) 12 (1.1) 42 (1.1) 0.295

Pnemocystis jirovecii pneumonia (%) 12(1.2) 8 (0.9) 7 (0.9) 9 (0.8) 36 (0.97) 0386

Non-Hodgkin’s Lymphoma (%) 9 (0.9) 9(1.0) 6 (0.8) 8(0.7) 32 (0.86) 0.552

Mycobacterium avium intracellae (%) 6 (0.6) 6 (0.7) 11014 5(0.5) 28 (0.75) 0971

HIV Wasting Snydrome (%) 3(03) 3(03) 6 (0.8) 8 (0.7) 20 (0.54) 0.103

Mycobacterium Tuberculosis (%) 0 (0) 7 (0.8) 4 (0.5) 4 (04) 15 (0.40) 0363

Cryptococcal Meningitis (%) 3(03) 2(0.2) 5(0.6) 3(03) 13 (0.35) 0.785

n = number who initiated HAART in each period
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Table 3 Cox proportional hazards analysis of time to first AIDS event following initiation of HAART by period of

HAART initiation

Variable Unadjusted Hazard Ratio p-

Adjusted Hazard Ratio p- Adjusted Hazard Ratio p-

(95% ClI) value (95% ClI) value (95% ClI) value
w/adherence w/o adherence
Age (per decade) 1.16 (1.01-1.32) 0.031 1.18 (1.03-1.35) 0.020
Gender 0.133
Female 1.00
Male 1.33 (0.92-1.94)
Baseline AIDS defining illness 193 (142-2.63) <
0.001
CD4 (per 100 cells) 0.64 (0.57-0.72) <
0.001
Baseline CD4
<50 4.76 (3.38-6.70) < 3.56 (248-5.11) < 348 (243-4.99) <
0.001 0.001 0.001
50-199 1.93 (1.37-2.70) < 161 (1.14-2.28) 1.60 (1.13-2.26) 0.008
0.001
200+ 1.00 1.00 0.007 1.00
Baseline Viral Load (log10) 332 (1.99-5.54) < 2.07 (1.50-2.85) < 2.03 (1.47-2.79) <
0.001 0.001 0.001
Baseline Viral Load <
0.001
< 100,000 1.00
> 100,000 267 (1.96-3.64)
Third drug of baseline therapy 0.003 0.073 0.096
Pl 1.00 1.00 1.00
NNRTI 0.64 (047-0.86) 0.75 (0.55-1.03) 0.77 (0.56-1.05)
Hepatitis C 0.595
Negative 1.00 0.560
Positive 1.08 (0.81-1.43)
unknown 1.15 (0.73-1.81)
History of Injection drug use 1.12 (0.85-1.46) 0424
Year therapy started (per year 1.03 (0.99-1.07) 0.189
increase)
ERA therapy started
96-98 1.00 1.00 1.00
99-01 1.25 (0.83-1.87) 0.286 1.25 (0.82-1.91) 0.293 1.24 (0.81-1.88) 0.320
02-04 1.77 (1.20-2.60) 0.004 1.59 (1.06-2.39) 0.025 1.55 (1.04-2.32) 0.032
05-07 1.26 (0.85-1.86) 0.251 1.36 (0.90-2.04) 0.141 1.26 (0.85-1.88) 0.255
One-year Adherence (per 10% 0.89 (0.86-0.93) <
increase) 0.001
One-year Adherence < <
0.001 0.001
< 95% 1.00 1.00
> 95% 0.50 (0.38-0.65) 042 (0.32-0.56)

diagnosed with an ADI. However this does not appear
to be part of a trend towards an increased or decreased
risk over time. It is noteworthy that this time-period
was characterized by the lowest median baseline CD4
cell counts (150 cells/pL), but that this relationship per-
sisted even after adjustment for baseline CD4 counts.
Since this period was prior to the release of the SMART

data, when medically supervised treatment interrupted
were considered a reasonable part of clinical manage-
ment, it is possible that such interruptions may have
contributed to the increase incidence of ADIs during
this period.

Our results contrast somewhat with a recent examina-
tion of rates of ADIs among participants in the HIV
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Outpatient Study, which did find significant reductions
in the incidence of ADIs between 2003-2007 in compar-
ison to 1998-2002 [16]. The HOPS Study had a larger
number of participants (approximately 9000 in the per-
iod after 1998), but did not restrict their study to indivi-
duals who initiated HAART in each time period,
therefore the two studies are not directly comparable.
Our study was specifically designed to look at the effects
of the changing management and medications associated
with initiating HAART in each time period, rather than
overall ADI incidence rates.

While we did not find significant changes in the rates
of ADIs in later time-periods, a significant minority of
HAART patients continue to experience serious illness
even in the latest time period. Early linkage of HIV
patients to care and better adherence to treatment plan
have been shown to prevent the development of ADIs
[17] and improve clinical outcome [18]. Fortunately, the
median CD4 count at initiation increased in the last
time period and more recent analyses have shown that
this has now climbed to above 200 cells/uL [19]. These
findings highlight the need for better strategies to facili-
tate earlier identification of HIV-infected individuals and
link them to care in BC. Such strategies would likely
result in even further improvements in life-expectancy
for HIV-infected individuals.

There are several limitations to our study. Firstly, the
number of ADIs reported in each time-period was quite
small which limited our ability to detect significant
changes in reported cases. Secondly, we expect that phy-
sicians underreport ADIs events, however, this underre-
porting appears to be greatest in the later time-periods
which should have biased our results towards showing
significant declines, and instead the ADI rate remained
statistically unchanged. Conversely, it is also possible
that physicians have become more astute or vigilant
about reporting AIDS over time. Third, there is a possi-
bility of variations in the quality of reports of cases with
the ADI. This can be less of a problem for ADIs with
clear diagnostic criteria (TB, cryptococcal disease or
cancers) than with more subjective diagnoses (wasting).
Lastly, as with all observational studies the lack of differ-
ence we have observed may be confounded by other fac-
tors which differ between the time-periods and we are
unable to measure.

Conclusions

The overall incidence of ADIs after HAART has not
changed significantly after the introduction of the
HAART in BC. These observations suggest that pre-
viously described recent improvements in the life expec-
tancy among patients initiating HAART might have
been because of reductions in the occurrence of other

Page 5 of 6

non-AIDS related clinical conditions. Further research is
needed to examine this hypothesis.

Acknowledgements

The authors would like to thank the participants in the BC HIV/AIDS DTP
and the nurses, physicians, social workers, volunteers who support them.
This work was supported by the Canadian Institutes for Health Research
(CIHR) through a New Investigator Award to Dr. Moore and a Post-Doctoral
Fellowship Award to Dr. Lima and through peer-reviewed grants. JSGM is
supported by the BC Ministry of Health and through a Knowledge
Translation Award from CIHR; and through an Avant-Garde Award (No
1DP1DA026182-01) from the US National Institute on Drug Abuse. We thank
Svetlana Draskovic, Elizabeth Ferris, Nada Gataric, Marnie Gidman, Debbie
Lewis, Myrna Reginaldo, Kelly Hsu and Peter Vann, for their research and
administrative assistance.

Author details

'School of Population and Public Health, University of British Columbia,
Vancouver, Canada. “British Columbia Centre for Excellence in HIV/AIDS, St.
Paul's Hospital, Vancouver, Canada. *Medical Undergraduate Program,
University of British Columbia, Vancouver, Canada. 4Departmem of Medicine,
Faculty of Medicine, University of British Columbia, Vancouver, Canada.
°Faculty of Health Sciences, Simon Fraser University, Vancouver, Canada.

Authors’ contributions

DMM, JSGM, RSH and SJ conceived of the study, and participated in its
design and coordination. BY, VL and RSH supervised the data collection and
the preparation of the dataset for analysis. KC conducted all of the data
analysis. SJ wrote the first drafts of the paper, incorporated the comments of
the other authors and was assisted by KA. All authors approved the final
version of the manuscript for submission.

Competing interests

JSGM has received funding from Merck, Gilead and ViV Healthcare to
support research into Treatment as Prevention, consultancy fees from Merck,
and speakers’ fees from Clinical Care Options. RSH has received a research
grant from Merck and a conference travel grant from GlaxoSmithKline. None
of the other authors have any known competing interests.

Received: 29 April 2011 Accepted: 5 September 2011
Published: 5 September 2011

References

1. Lima VD, Hogg RS, Harrigan PR, Moore D, Yip B, Wood E, et al: Continued
improvement in survival among HIV-infected individuals with newer
forms of highly active antiretroviral therapy. AIDS 2007, 21:685-692.

2. Dore GJ, Li Y, McDonald A, Ree H, Kaldo JM: Impact of Highly Active
Antiretroviral Therapy on Individual AIDS-Defining lliness Incidence and
Survival in Australia. J Acquir Immune Defic Syndr 2002, 29:29-395.

3. Mocroft A, Ledergerber B, Katlama C, Kirk O, Reiss P, d’Arminio Monforte A,
et al: Decline in the AIDS and death rates in the EuroSIDA study: an
observational study. Lancet 2003, 362:362-29.

4. Detels R, Tarwater P, Phair JP, Margolick J, Riddler SA, Munoz A, Multicenter
AIDS Cohort Study: Effectiveness of potent antiretroviral therapies on the
incidence of opportunistic infections before and after AIDS diagnosis.
AIDS 2001, 15:347-355.

5. Crum NF, Riffenburgh RH, Wegner S, Agan BK, Tasker SA, Spooner KM, et al:
Comparisons of Causes of Death and Mortality Rates Among HIV-
Infected Persons: Analysis of the Pre-, Early, and Late HAART (Highly
Active Antiretroviral Therapy) Eras. J Acquir Immune Defic Syndr 2006,
41:194-200.

6. The Antiretroviral Therapy Cohort Collaboration. Life expectancy of
individuals on combination antiretroviral therapy in high-income
countries: a collaborative analysis of 14 cohort studies. Lancet 2008,
372:293-299.

7. Ives NJ, Gazzard BG, Easterbrook PJ: The changing pattern of AIDS-
defining illnesses with the introduction of highly active antiretroviral
therapy (HAART) in London clinic. Journal of Infection 2001, 42:134-139.


http://www.ncbi.nlm.nih.gov/pubmed/17413689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17413689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17413689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907009?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907009?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11273215?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11273215?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16394852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16394852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16394852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11531320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11531320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11531320?dopt=Abstract

Jafari et al. AIDS Research and Therapy 2011, 8:31
http://www.aidsrestherapy.com/content/8/1/31

8. Conti S, Masocco M, Pezzotti P, Toccaceli V, Vichi M, Boros S, et al:
Differential Impact of Combined Antiretroviral Therapy on the Survival
of Italian Patients With Specific AIDS-Defining llinesses. J Acquir Immune
Defic Syndr 2000, 25:451-458.

9. Grulich AE, Li Y, McDonald AM, Correll PK, Law MG, Kaldor JM: Decreasing
rates of Kaposi's sarcoma and non-Hodgkin’s lymphoma in the era of
potent combination anti-retroviral therapy. AIDS 2001, 15:629-633.

10. Novoa A, de Olalla P, Clos R, Orcau A, Rodriguez-Sanz M, Cayla J: Increase
in the non-HIV-related deaths among AIDS cases in the HAART era.
Current HIV Research 2008, 6(1):77-81, Available from: MEDLINE with Full
Text, lpswich, MA. Accessed April 14, 2011.

11, Sackoff JE, Hanna DB, Pfeiffer MR, Torian LV: Causes of death among
persons with AIDS in the era of highly active antiretroviral therapy: New
York City. Ann Intern Med 2006, 145(6):397-406.

12. Luo K, Law M, Kaldor JM, McDonald AM, Cooper DA: The role of initial
AIDS-defining illness in survival following AIDS. AIDS 1995, 9:57-63.

13. Mocroft AJ, Lundgren JD, Monforte AD, Ledergerber B, Barton SE, Vella S,
et al: Survival of AIDS patients according to type of AIDS-defining event.
The AIDS in Europe Study Group. International Journal of Epidemiology
1997, 26:400-407.

14. The Strategies for Management of Antiretroviral Therapy (SMART) Study
Group: CD4+ Count-Guided Interruption of Antiretroviral Treatment. NJM
2006, 355:2283-2296.

15. Neuhaus J, Angus B, Kowalska JD, LaRosa AD, Sampson J, Wentworth D,
Mocroft A: Risk of all-cause mortality associated with nonfatal AIDS and
serious non-AIDS events among adults infected with HIV. AIDS 2010,
24(5):697-706.

16. Buchacz K, Baker RK, Palella FJ Jr, Chmiel JS, Lichtenstein KA, Novak RM,
Wood KC, Brooks JT: AIDS-defining opportunistic illnesses in US patients,
1994-2007: a cohort study. AIDS 2010, 24(10):1549-59.

17. Hanna DB, Gupta LS, Jones LE, Thompson DM, Kellerman SE, Sackoff JE:
AIDS-defining opportunistic illnesses in the HAART era in New York City.
AIDS Care 2007, 19:264-272.

18.  Sterling TR, Chaisson RE, Keruly J, Moore RD: Improved Outcomes with
Earlier Initiation of Highly Active Antiretroviral Therapy Among Human
Immunodeficiency Virus-Infected Patients Who Achieve Durable
Virologic Suppression: Longer Follow-Up of an Observational Cohort
Study. JID 2003, 188:1659-65.

19.  Montaner JS, Lima VD, Barrios R, Yip B, Wood E, Kerr T, Shannon K,
Harrigan PR, Hogg RS, Daly P, Kendall P: Association of highly active
antiretroviral therapy coverage, population viral load, and yearly new
HIV diagnoses in British Columbia, Canada: a population-based study.
Lancet 2010, 376(9740):532-9.

doi:10.1186/1742-6405-8-31

Cite this article as: Jafari et al: Trends in reported AIDS defining
ilinesses (ADIs) among participants in a universal antiretroviral therapy
program: an observational study. AIDS Research and Therapy 2011 8:31.

Page 6 of 6

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVied Central



http://www.ncbi.nlm.nih.gov/pubmed/11141245?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11141245?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11317001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11317001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11317001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18288979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18288979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16983127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16983127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16983127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7893442?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7893442?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9169177?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9169177?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20177360?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20177360?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20502317?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20502317?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17364409?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14639536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14639536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14639536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14639536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14639536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20638713?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20638713?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20638713?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


