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Abstract
Background—Despite the effectiveness of antiretroviral therapy, nearly half of patients entering
human immunodeficiency virus (HIV) care have advanced disease. Many attribute this delay to
poor access to healthcare. Others argue that delays will persist until routine screening is adopted.
The Veterans Health Administration (VA) is a unique laboratory to examine whether access to
comprehensive health benefits results in earlier entry into HIV care.

Methods—Retrospective observational study of 4368 HIV-positive patients entering HIV care
during 1998–2002 at VA medical centers nationwide. Outcomes of interest: rates of acquired
immune deficiency syndrome in year of presentation; duration of VA utilization before HIV
presentation; presence of “clinical triggers,” signaling greater risk of HIV infection, before
presentation.

Results—Fifty-one percent (n = 2211) of all patients presented with CD4 counts of <200 cells/
mm3. Thirty-nine percent (n = 1697) of all patients used other VA services before presentation for
HIV care, with median duration of 3.6 years (interquartile range 25–75: 2.2–5.1 year) and 6
physician visits [interquartile range (IQR), 25–75: 2–18 visits] between first utilization and HIV
presentation. No difference existed in the percentage presenting with CD4 counts <200 cells/mm3

among those with and without prior VA healthcare (50% vs. 51%, P = 0.76). Only 13% of those
with prior VA healthcare demonstrated a clinical trigger before HIV presentation.

Conclusions—More than half of veterans entered HIV care with an acquired immune
deficiency syndrome diagnosis at presentation irrespective of whether they had previously
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established healthcare in the VA. Access to care does not seem to be the primary cause of delayed
HIV presentation. Widespread HIV screening is needed to improve rates of early detection.
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Antiretroviral therapy (ART) has revolutionized human immunodeficiency virus (HIV) care
by decreasing mortality, acquired immune deficiency syndrome (AIDS)-defining illnesses,
and transmission of the virus.1,2 To maximally benefit from ART, patients should begin
therapy before their CD4 count falls below 200 cells/mm3 or they develop an AIDS-defining
illness.3,4 Because the median time between HIV infection and the development of AIDS is
9–11 years,5,6 this goal would seem attainable. Yet, multiple studies have shown that the
median CD4 count among patients presenting for HIV care is near or below 200 cells/mm3

(Table 1).7–12

For an individual to initiate ART, he must access healthcare (general access), be tested for
HIV (HIV testing), and present for HIV care (specialty access). Although debate exists
regarding the role of each of these steps in delaying HIV care, the relative importance of
access to care (general or specialty) versus HIV testing has not been well described.

The Veterans Health Administration (VA) is a unique laboratory to consider questions of
general and specialty access and testing among HIV-infected patients,13–15 because it
provides low cost, comprehensive health benefits to over 5 million veterans each year,
including 19,000 HIV-infected patients.14,16,17 The VA also uses an electronic medical
record, which allows for analysis of nationwide administrative, pharmacy, and laboratory
data.13–15

If access to general and specialty healthcare is the major barrier to early entry into HIV care,
we would expect veterans to present for HIV care earlier in their course (ie, higher
presenting CD4 count). Further, we would expect veterans already receiving general medical
care at the VA to present earlier than veterans new to the VA. If, instead, HIV testing or
delay in seeking treatment after HIV diagnosis is the major problem, we would expect the
proportion of patients presenting with advanced HIV infection to be similar to those outside
the VA system.

Methods
This retrospective, observational study examines healthcare utilization patterns of patients
identified with HIV at VA medical centers (VAMC) nationwide. The “VA centralized data,”
derived from the VA Austin Automation Center, Immunology Case Registry, and Pharmacy
Benefits Manager, contain demographics, diagnostic codes, inpatient and outpatient
utilization, laboratory tests, and pharmacy prescriptions for all patients receiving care at
VAMCs nationwide.

Study Sample
A cohort using VA centralized data was created and validated13 to identify HIV-infected
veterans. Patients were assigned a “date of HIV presentation,” reflecting the first evidence of
HIV infection in the VA, by identifying the earliest of the following: HIV test, CD4 count,
HIV viral load, HIV genotype, HIV ICD-9 diagnostic code, antiretroviral prescription, or
entry into the Immunology Case Registry. The date of HIV presentation was validated by
chart review in 216 patients at the Atlanta VAMC (see Appendix which can be found on the
Medical Care website, www.lww-medicalcare.com).
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Patients were eligible if their date of HIV presentation was in fiscal years 1998–2002
(October 1, 1997 to September 30, 2002). Patients were excluded if: (1) their first
antiretroviral prescription was before a baseline CD4 count and viral load were measured
(suggesting they were already receiving ART), and (2) if their baseline viral load was <400
copies (see Appendix online).

Measurements and Definitions
Patients were categorized by baseline CD4 count and whether or not they used other VA
services >1 year before their date of HIV presentation. Patients were considered to have an
AIDS-defining illness if they had an ICD-9 code for HIV dementia, cryptococcal infection,
cytomegalovirus infection, Kaposi Sarcoma, pneumocystis pneumonia, toxoplasmosis,
tuberculosis, other mycobacterial infections, or HIV wasting. These diagnostic codes have
been previously validated by comparison with medical records.18

The duration of prior VA utilization was calculated between first VA utilization and the date
of HIV presentation. Sites of prior utilization were categorized as primary care, psychiatric,
substance abuse, subspecialty, and emergency department visits, based on outpatient
utilization codes.

“Clinical triggers” were adapted10 to reflect the clinical conditions, which influence
practitioners to perform HIV tests on patients. Patients were considered to have a clinical
trigger if they had diagnostic codes for oral or other candidiasis, hepatitis B or C, herpes
zoster, endocarditis, any sexually transmitted disease, or an AIDS-defining illness, >1 year
before their HIV presentation.

The study was approved by the Institutional Review Boards of Yale University, West Haven
VA and Pittsburgh VA.

Outcomes and Analysis
The outcomes of interest were the proportion of patients with AIDS at HIV presentation
(CD4 <200 cells/mm3 or AIDS-defining illnesses within a year), median CD4 count at
presentation and interquartile range (IQR), proportion with other VA services used before
HIV presentation, and proportion with clinical triggers before HIV presentation. t tests and
χ2 tests were used to compare demographics, proportions with baseline CD4 counts <200
cells/mm3, AIDS-defining illnesses, and clinical triggers. Logistic regression was used to
determine the impact of prior utilization on proportion presenting with CD4 <200 and
AIDS-defining illnesses, adjusting for age, sex, and race. Given the large study sample,
comparisons with P < 0.01 were considered significant.

Results
Overall, 7994 veterans were identified with a date of first HIV presentation in the VA
centralized data nationwide between fiscal years 1998 and 2002. Of these, 4368 patients
were eligible for analysis (Fig. 1). The mean age was 46.3 years (SD, 9.9) and 98% were
male. Thirty-two percent were white, 51% African American, 8% Latino (race not recorded
for 8%). Study eligible patients were more likely to be African American (P = 0.004);
otherwise, no significant demographic differences were found.

The majority of patients presented late in the course of HIV disease. Fifty-one percent (n =
2211) presented with a CD4 count <200 cells/mm3 (median, 198 cells/mm3; IQR, 59–368);
24% (n = 1029) presented with a CD4 count <50 cells/mm3 (Table 2). Patients with lower
CD4 counts were more likely to suffer an AIDS-defining illness within a year of
presentation: 49% of patients with CD4 counts <50 cells/mm3 had an AIDS-defining illness,
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compared with 24% among CD4 counts 50–200, 10% among 200–350, and 7% among >350
cells/mm3 (Table 3, P < 0.0001 for trend).

Presentation for HIV care was delayed even among patients already receiving medical care
within the VA system. Among HIV-positive veterans, 39% (n = 1697) were already
receiving other VA medical care >1 year before their HIV presentation (Fig. 1). The median
time between first VA service used and HIV presentation was 3.6 years (IQR, 2.2–5.1), with
a median of 6 physician visits (IQR, 2–18) before HIV presentation. Fifty-six percent (n =
949) of these patients were seen in primary care clinic before HIV presentation; 50% (n =
850) were seen in a subspecialty clinic; 31% (n = 528) in a psychiatry clinic; and 16% (n =
274) in a substance abuse clinic. No significant differences existed in the sites and number
of visits, or time of prior VA utilization among patients with baseline CD4 counts above and
below 200 cells/mm3, except that patients with CD4 counts >200 were more likely to be
seen in psychiatry (35% vs. 27%, P = 0.0003) or substance abuse clinic (18% vs. 13%, P =
0.004).

Despite extensive use of the VA healthcare system before HIV presentation, patients with
prior VA utilization did not differ with respect to baseline CD4 count or AIDS-defining
illnesses from those new to the VA at HIV presentation. Fifty percent (n = 854) of patients
with prior VA utilization had a baseline CD4 <200 cells/mm3, compared with 51% (n =
1357) of those new to the VA (P = 0.76) (Fig. 1 and Table 2). Twenty-four percent (n = 404)
of patients with prior VA utilization had an AIDS-defining illness compared with 21% (n =
556) of those new to the VA (P = 0.21) (Table 3). Although patients with prior VA
utilization were more likely to be African American (63% vs. 56%, P < 0.0001), no
significant difference in baseline CD4 count or AIDS defining illnesses existed between
those with and without prior VA utilization, after adjusting for race in multivariable analysis
(P = 0.13).

Analysis of “clinical triggers” revealed that most patients did not have a condition
suggesting increased risk for HIV infection before HIV presentation. Among patients with
CD4 count <200, only 12.5% (n = 107) had a clinical trigger before HIV presentation. The
most prevalent codes were herpes zoster, hepatitis C, hepatitis B, other sexually transmitted
diseases (eg, chlamydia, condyloma), herpes simplex, and gonorrhea. The prevalence of
clinical triggers was not significantly different between patients with CD4 counts less than
and greater than 200 cells/mm3 (12.5% vs. 10.4%, P = 0.18).

Discussion
Nationwide, half of the 4368 veterans presenting to VAMCs for HIV care between 1998 and
2002 had AIDS, with baseline CD4 counts <200 cells/mm3. The proportion presenting with
AIDS did not differ based on whether or not they had previously accessed VA healthcare,
despite the fact that veterans who previously accessed VA healthcare had a median of 6
physician visits over 3.7 years before presenting for HIV care. Given the median CD4 count
of approximately 200 cells/mm3 at presentation, it is likely that most of these veterans were
infected with HIV during this period of prior VA care,19 yet remained undiagnosed. Our
analysis of clinical triggers suggests that patients were not identified earlier because they did
not manifest obvious signs and symptoms suggesting an increased risk for HIV infection.

If access to care were the major barrier preventing timely initiation of treatment for HIV, we
would expect eligible veterans to present earlier (ie, at higher CD4 cell counts) than non-
veterans, because the VA provides comprehensive health benefits nationwide. Moreover, we
would expect veterans already receiving medical care within the VA to present earlier than
veterans who have not previously accessed VA care. Instead, we found that half the veterans
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presented for care with CD4 cell counts below 200 cells/mm3—a proportion at least as high
as that reported outside the VA (Table 1).7,8,10,12,20 This proportion did not vary by whether
or not veterans had previously used VA healthcare. Our results suggest that access to
healthcare is not a significant barrier to timely treatment for HIV. Instead, efforts to improve
identification of unrecognized HIV, and linkage to HIV care, are necessary.

The US Centers for Disease Control and Prevention have long advocated for early
identification of HIV infection by routine HIV screening,21,22 which has also been shown to
be cost-effective.23,24 If these veterans had been screened for HIV as part of routine medical
care at first contact with the VA, their HIV might have been identified several years earlier.
Extrapolating from previous data on the decline of CD4 cell counts in untreated HIV
infected patients (Fig. 2),25 identification of HIV 3–4 years earlier would have resulted in
baseline CD4 counts 100–200 cells/mm3 greater than the median CD4 count of 200
observed in our study. Initiation of ART at these higher CD4 counts may have delayed
AIDS-defining illnesses and facilitated maximal response to ART.

Our study has several limitations. As HIV-infected veterans are older and more likely male,
our study is limited in its generalizability. Our findings, however, are similar to those in
non-VA HIV cohorts.7,8,10,12,20,26 Another limitation is that access to health care for
individual patients was not measured. The advantages of receiving comprehensive
healthcare benefits at VAMCs were considered as a whole and compared with non-VA
populations, rather than by specific patient-level measurement. It also was not possible to
determine the exact date of HIV diagnosis for each patient in this large study population.
Instead, an algorithm for identifying treatment-naive patients was used and validated in a
subset of patients from the Atlanta VA. Finally, our clinical triggers analysis relied on
diagnostic codes, which may be insensitive. However, a similar study of newly diagnosed
HIV patients also found a low prevalence of triggers (28%).26 Triggers would need to be
substantially more prevalent to be considered sensitive markers HIV infection. Inclusion of
behavioral risk factors, such as multiple sexual partners or IV drug use, may improve
sensitivity of triggers for signaling HIV infection, although their ascertainment in routine
medical care before HIV diagnosis is poor.20 The VA centralized data do not capture these
data, and thus, we were unable to include them in our analysis.

In summary, patients continue to present for HIV care too late to maximally benefit from
ART. This delay exists even in populations with access to comprehensive health benefits
and in those already navigating the healthcare system for other illnesses. A delay in
identifying HIV, due to insufficient testing, is likely a significant barrier to earlier initiation
of ART. Our findings support the notion that widespread screening is needed to affect timely
identification and optimal treatment of HIV infection.
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FIGURE 1.
Outline of study design and results.
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FIGURE 2.
The effect of routine screening at first contact with VA, compared with previously published
rate of decline of CD4 counts in natural history of HIV infection (CD4 decline; Reprinted
with permission from N Engl J Med. 1993;328:327–33525). Among the nearly 40% of
patients in our cohort, the time between their first contact with the VA for other medical care
and their HIV presentation was a median of 3.7 years. If patients were screened for HIV as
part of routine medical care when they first sought care for non-HIV related illnesses, their
HIV would have been detected years earlier and the median baseline CD4 count would have
been greater than 350 cells/mm3, instead of the observed median baseline CD4 count of 200
cells/mm3.
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TABLE 1

Median CD4 Count and Percentage of Patients Presenting With CD4 Count <200 cells/mm3 at Time of
Presentation for HIV Care

Study Years of Study
Median CD4 Count at HIV Presentation

(Cells/mm3)
Percent of Patients With CD4 <200 Cells/mm3 at

Time of HIV Presentation

Samet et al8 1994–1996 280 37

Liddicoat et al10 1994–2001 256 44

Klein et al20 1998 254 43

Dybul et al7 1999–2000 Not available 24–5*

Egger11 2003–2005 53–239
† Not available

*
Range among 4 clinic sites.

†
Range among 176 sites in 42 countries.

Med Care. Author manuscript; available in PMC 2012 September 28.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gandhi et al. Page 11

TABLE 2

Baseline CD4 Count Among HIV Patients With Prior VA Utilization and Those New to the VA Stratified by
Baseline CD4 Count (P = 0.30)

Baseline CD4 Count (Cells/mm3) Prior VA Utilization % (n) New to VA % (n) Total % (n)

<50 23 (387) 24 (642) 24 (1029)

51–200 28 (467) 27 (715) 27 (1182)

201–350 23 (395) 21 (568) 22 (963)

>350 26 (448) 28 (746) 27 (1194)

Total 100 (1697) 100 (2671) 100 (4368)
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TABLE 3

Rate of AIDS-Defining Illnesses Among HIV Patients With Prior VA Utilization and Those New to the VA
Stratified by Baseline CD4 Count

Baseline CD4 Count (Cells/mm3) Prior VA Utilization* (n = 1697) % (n) New to VA* (n = 2671) % (n) Total
†
 (n = 4368) % (n)

<50 (n =1029) 52 (201) 47 (301) 49 (502)

51–200 (n = 1182) 25 (119) 22 (159) 24 (278)

201–350 (n = 963) 10 (41) 10 (57) 10 (98)

>350 (n = 1194) 10 (43) 5 (39) 7 (82)

Total 24 (404) 21 (556) 22 (960)

Statistical comparisons: (1) Trend of proportion with AIDS-defining illnesses is greatest among patients with lowest CD4 counts (χ2 for trend P <
0.0001); (2) Comparison of proportion with AIDS-defining illnesses between patients with prior VA utilization and those new to VA.

*
P = 0.30.

†
χ2 for trend P < 0.0001.
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