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Abstract

With improved survival and aging, more persons living with HIV/AIDS (PLWHA) are at risk for colorectal
cancer (CRC). This retrospective longitudinal study evaluated patient characteristics associated with CRC
screening in our HIV cohort. Patients were followed beginning at age 50 years during a study period from
January 1, 2003 to December 31, 2010 (n = 265). During a median follow-up time of 1.7 years, only 30% of
patients underwent CRC screening. The majority of screened patients received endoscopic screening (colono-
scopy, 86%; sigmoidoscopy, 8%); among these patients, results were available for 68/75, and adenomatous
polyps were found in 13%. No cases of CRC were reported. Among unscreened patients, only 23% had an
external primary care provider, indicating an HIV provider was the expected source for CRC screening referral in
the majority. Patients with time-varying suppressed HIV viral load were more likely to receive screening
(HRadjusted = 1.74; 95% CI: 1.05–2.87), independent of CD4 count. Our findings suggest HIV providers are more
likely to address non-HIV-related healthcare maintenance when HIV is controlled. In addition, a significant
number of neoplastic lesions are likely being missed in PLWHA who have not been screened for CRC. Provision
of evidence-based preventive care in addition to HIV care is required for the aging population of PLWHA.

Due to increased longevity on combination anti-
retroviral therapy (cART), people living with HIV/

AIDS (PLWHA) in the United States are aging, with 50%
estimated to be over age 50 years by 2015.1–3 Colorectal
cancer (CRC) is the third leading cause of cancer-related
mortality in the United States, and risk increases with older
age.4 A number of studies suggest the incidence of CRC
among PLWHA may be rising, and the risk for CRC will only
increase with the advancing age of this population.5–9

CRC screening has been instrumental in reducing the in-
cidence and mortality from CRC through detection and re-
moval of precancerous lesions.4,10 The 2008 U.S. Preventive
Services Task Force guidelines recommend average risk in-
dividuals age 50–75 years receive CRC screening with either
(1) high sensitivity fecal occult blood test (FOBT) annually,
(2) flexible sigmoidoscopy every 5 years plus FOBT every 3
years, or (3) colonoscopy every 10 years.11 HIV primary care
guidelines recommend CRC screening beginning at age 50
years.12 Although there are limited data regarding CRC
among PLWHA, several studies note a higher prevalence of
neoplastic lesions (precancerous adenomas or adenocarci-

noma) upon asymptomatic screening compared with unin-
fected individuals,13–16 and some suggest HIV-infected
patients with CRC are more likely to present with advanced
disease.16–19 Of concern, all studies on CRC screening
among PLWHA report low rates of screening.14,20–27

The studies published to date on CRC screening among
PLWHA have taken a cross-sectional approach in their an-
alyses. Many PLWHA receive primary care from an HIV
provider, who must balance attention to HIV-related goals
such as achieving an undetectable plasma HIV-1 RNA (VL,
viral load) with primary care health maintenance. With the
perspective that each HIV patient encounter beginning at age
50 represents an opportunity for referral for CRC screening,
we conducted the first longitudinal study on CRC screening
among PLWHA.

This retrospective analysis was set within the University of
Alabama at Birmingham (UAB) 1917 Clinic Cohort (www
.uab.edu/medicine/1917cliniccohort/), a prospective clinical
cohort established in 1992 and described in detail elsewhere.28

Our electronic database contains detailed sociodemographic,
clinical, and psychosocial data on all PLWHA receiving
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primary HIV care at the UAB 1917 Clinic, with care delivered
by provider dyads of an infectious diseases (ID) fellow or nurse
practitioner working in tandem with an ID attending physician
( > 6,000 patients overall with > 2,000 active). The study pe-
riod covered January 1, 2003 to December 31, 2010.

Patients with one or more primary HIV provider visits at
age 50 years within the study period were eligible (n = 319).
Exclusion criteria included (1) a history of CRC, colonic
polyps, colorectal surgery, or inflammatory bowel disease
prior to age 50 years (n = 16); (2) receipt of flexible sig-
moidoscopy or air-contrast barium enema (ACBE) < 5 years
prior to age 50 years (n = 7), or colonoscopy or unspecified
CRC screening modality < 10 years prior to age 50 years
(n = 28) as these patients were not eligible for routine CRC
screening at age 50 years. Three patients with ethnicity other
than white or black/African American were excluded for low
numbers. The remaining 265 patients were considered eli-
gible for CRC screening at age 50 years and were included in
the analyses.

The primary outcome was time to CRC screening from age
50 years (CRC screening = colonoscopy, flexible sigmoidos-
copy, ACBE, or FOBT). As this outcome is not systematically
captured within our electronic database, medical record ab-
straction was performed by G.A.B. and L.E.A. using a stan-
dardized chart review form. A patient was defined as screened
based on a procedure report or if screening was documented
by a provider, whether in external records or HIV clinic or
other UAB provider notes [e.g., generalist primary care pro-
vider (PCP) or gastroenterologist]. In addition, among pa-
tients who did not receive screening, documentation of
referral for screening, patient refusal of referral, or HIV pro-
vider awareness of the need for screening was abstracted.

The baseline study visit was the first primary HIV provider
visit at age 50 years. Independent variables included the
following:

1. Sociodemographic factors: composite gender/sexual
orientation [heterosexual male, men who have sex
with men (MSM), or female], race/ethnicity, and in-
surance status at baseline.

2. Clinical factors: baseline and time-varying VL and
CD4 count, time-updated cumulative arrived HIV
primary care visit count, baseline smoking status, total
medication count, ART status, family history of CRC
in a first degree relative, and whether receiving care
from a PCP external to our clinic – 12 months from the
baseline visit.

3. Psychosocial factors: baseline affective mental health
disorder/anxiety, alcohol abuse, and substance use.
These factors have been associated with decreased
adherence to ART, and therefore were selected to
explore if they were associated with decreased uptake
of another self-care behavior, CRC screening.29–31

Family history of CRC in a first degree relative and in-
formation regarding external PCPs were obtained through
medical record abstraction by G.A.B. and L.E.A. All other
independent variables were obtained by query (MS SQL) of
the UAB 1917 Clinic Cohort electronic database. This study
was approved by the UAB Institutional Review Board.

Initial descriptive analyses included comparison of those
screened versus not screened. Continuous variables were
reported as median with quartiles (first, Q1 and third, Q3).

Categorical variables were reported as frequency with per-
centages. Kaplan–Meier curves were constructed to evaluate
time to CRC screening. Patients were censored at first CRC
screening, death, dropping out of care (no HIV provider visit
for 18 months with censor date being that of the last visit), or
at the end of the study period. Cox proportional hazard
models reporting hazard ratios (HRs) and corresponding 95%
confidence intervals (CIs) were used to test associations
among independent variables and time to screening. Statis-
tical significance was set at 0.05 (two-tailed). Clinically rel-
evant variables selected a priori for the multivariable model
included gender/sexual orientation, race/ethnicity, baseline
insurance status, family history of CRC in first degree rela-
tive, external PCP – 12 months from baseline visit, and time-
varying VL and CD4 count. Analyses were conducted using
SAS statistical software (version 9.3).

Among the 265 study participants, 79% were male and
40% were black/African American (Table 1). Most were
insured (40% private and 41% public insurance). Approxi-
mately 25% of patients had documented evidence of an ex-
ternal PCP – 12 months from their baseline age 50 years visit.

The median follow-up time was 1.7 years. Only 80 patients
(30%) received CRC screening during the study period, with
a median time to screening from age 50 years of 1.5 years
(Q1–Q3: 0.6–2.4 years). There was no significant difference
in time to screening based on era of entry into the study
(2003–2005, 2006–2008, or 2009–2010; p = 0.52). Mortality
did not differ significantly between screened and unscreened
patients (4% versus 7%; p = 0.56). Of the 80 patients
screened, 60 (75%) had CRC testing ordered for routine
screening, 13 (16%) for diagnostic purposes, and 7 (9%) for
undocumented reasons. Of those screened 46 (58%) were
referred by a primary HIV provider and 22 (28%) by an
external provider; the referral source was unavailable for the
remainder. Screening was performed by colonoscopy in 69
(86%) and flexible sigmoidoscopy in 6 (8%); results were
available for 68 patients, of whom 9 (13%) had neoplastic
lesions, all tubular adenomas.

Of the 185 patients who did not receive CRC screening, 33
(18%) had been referred for screening, 6 (3%) refused
screening, in 35 cases (19%) an HIV provider documented
the need for screening but did not refer, and in 111 cases
(60%) there was neither referral nor documentation regarding
the need for CRC screening. Only 23% of unscreened pa-
tients had documentation of an outside PCP.

In multivariable analysis (Table 1), men who have sex with
men (MSM) were more likely to be screened (HRadjusted =
2.03; 95% CI: 1.04–3.99). Time-varying suppressed VL
( < 50 copies/ml) was significantly associated with more
prompt CRC screening (HRadjusted = 1.75; 95% CI: 1.07–2.88)
(Table 1 and Fig. 1). The association between time-varying
suppressed VL and CRC screening remained significant
(HRadjusted = 1.74; 95% CI: 1.05–2.87) when time-varying
CD4 count ( < 200 vs. ‡ 200 cells/ll) was included (model
not shown), whereas time-varying CD4 count < 200 cells/ll
showed no significant association with CRC screening
(HRadjusted = 0.92; 95% CI: 0.46–1.85). In addition, these
findings were robust in a sensitivity analysis in which patients
referred but not screened were counted as screened and cen-
sored at time of referral (model not shown).

In this first longitudinal study on CRC screening among
PLWHA, we found screening per USPSTF recommendations
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is underutilized in our cohort, with 70% of patients not
screened during a median of 1.7 years of follow-up from age
50 years. Among unscreened patients, only 23% had an ex-
ternal PCP, indicating an HIV provider was the expected
source for CRC screening referral in the majority. Most un-
screened patients had neither evidence of referral nor docu-
mentation of the need for screening in their records,
suggesting CRC screening is often not explicitly addressed
by HIV providers. We found that patients with viral sup-
pression ( < 50 copies/ml) were significantly more likely to
receive CRC screening over time, perhaps related to an in-
creased ability or willingness among providers to address
non-HIV-related health maintenance when HIV is controlled.

Our study is unique in its longitudinal design and use of
survival methods to evaluate the relationship between patient
characteristics and CRC screening starting from the time
guidelines recommend routine screening (i.e., age 50 years).
We adopted this approach for two compelling reasons. First,
each encounter with an HIV provider represents an oppor-
tunity for CRC screening referral. A cross-sectional design
fails to capture the differing opportunities a patient in care for
6 months versus 5 years would have for referral and receipt of
CRC screening. Second, with each encounter HIV providers
theoretically are balancing HIV-related goals such as
achieving an undetectable VL with primary care. This led us
to use viral suppression as a time-varying rather than baseline
variable. When baseline VL at age 50 years was substituted
for time-varying VL in our multivariable model, no associ-
ation with CRC screening was observed (HRadjusted = 1.32;
95% CI: 0.82–2.12), suggesting the most recent VL available
to a provider plays a more important role in CRC screening
referral than the first VL value when someone turns 50 years.

The low rate of screening we observed is consistent with
prior studies, in which the proportion of PLWHA receiving
CRC screening ranges from 25% to 64%.14,20–27 While low
rates of screening also occur within the general population,
PLWHA may have disproportionately lower rates. Several
studies directly comparing screening between PLWHA and
uninfected patients note a significantly lower proportion of

PLWHA screened (50% vs. 71% in Iqbal et al., 56 vs. 78% in
Reinhold et al., and 54 vs. 65% in Momplaisir et al.).14,22,23

Results from a recent study among Medicaid patients
found age- and gender-matched HIV-infected patients were
more likely to receive CRC screening than uninfected con-
trols, however, when adjustment was made for comorbidities
and years in the dataset, HIV-infected patients were 20% less
likely to receive screening.26 Despite improved survival, the
population of PLWHA in the United States still experiences
excess mortality compared to the general population,32 and it
is largely unknown whether CRC screening has comparable
risks and benefits among PLWHA. However, we note that
HIV primary care guidelines have recommended that
PLWHA should be managed according to standard practices
in the United States for their age and sex since they were first
published in 2004.33 The guidelines do not address the impact
of viremia on screening decisions.

Ours is the first study on CRC screening among PLWHA to
evaluate sexual orientation and we found that MSM were
more likely to receive CRC screening after adjusting for race/
ethnicity, family history of CRC, having an external PCP,
time-varying suppressed VL, and insurance status. One
possible explanation is that MSM may report more lower
gastrointestinal tract symptoms leading to a referral to a
gastroenterology clinic or for lower endoscopy. In addition,
MSM may be more likely to be referred to a colorectal
surgeon for anal pathology such as human papillomavirus-
related perianal warts or dysplasia detected on routine anal
Papanicolaou smear, and subsequently receive colonoscopy.

Our study has limitations. Results from a single academic
center in the southeastern United States may not be gener-
alizable to other HIV clinical settings or geographic areas.
The median follow-up time was relatively short at 1.7 years.
Our modest sample size may have limited our ability to detect
statistically significant associations. CRC screening is not
systematically captured in our electronic database and was
extracted by medical records review. For CRC screening
done outside UAB, we were dependent on the presence
of external records, which are often incomplete, or HIV

FIG. 1. Time to colorectal cancer screen-
ing from age 50 years for UAB 1917 HIV
Clinic patients (N = 265) with suppressed
versus unsuppressed time-varying plasma
HIV-1 RNA (VL, viral load). p = 0.06.
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provider documentation of screening, which may result in
underreporting. However, we note the proportion of our pa-
tients screened is within the range observed in other studies.

Utilizing a unique longitudinal study design evaluating
CRC screening from the time patients became eligible, we
corroborated the low rates of screening observed in other
studies, and generated novel findings regarding the increased
likelihood of screening among MSM and patients with time-
varying viral suppression. Our findings suggest that HIV
providers may defer primary care health maintenance when
HIV is uncontrolled, irrespective of CD4 count. Suboptimal
CRC screening is not unique among recommended preven-
tive health and comorbidity management for PLWHA.
Suboptimal achievement of other primary care health main-
tenance has been observed among PLWHA,23,25,34 as well as
suboptimal management of non-HIV-related comorbid-
ities.35–38 Given the aging of the HIV-infected population
with the accompanying increased risk for non-HIV-related
chronic diseases and that many PLWHA depend upon their
HIV provider for primary care, increased efforts are needed at
every level—healthcare policy, research, HIV provider ed-
ucation and training, and patient-centered interventions—to
help HIV providers adapt to their evolving role as caretakers
of an aging population and improve primary care among
PLWHA.
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