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OBJECTIVE: To determine whether older age continues to
influence patterns of care and in-hospital mortality for
hospitalized persons with HIV-related Pneumocystis carinii
pneumonia (PCP), as determined in our prior study from the
1980s.

DESIGN: Retrospective chart review.

PATIENTS/SETTING: Patients (1,861) with HIV-related PCP at
78 hospitals in 8 cities from 1995 to 1997.

MEASUREMENTS: Medical record notation of possible HIV
infection; alveolar-arterial oxygen gradient; CD4 lymphocyte
count; presence or absence of wasting; timely use of anti-PCP
medications; in-hospital mortality.

MAIN RESULTS: Compared to younger patients, patients >50
years of age were less likely to have HIV mentioned in their
progress notes (70% vs 82%, P < .001), have mild or moderately
severe PCP cases at admission (89% vs 96%, P < .002), receive
anti-PCP medications within the first 2 days of hospitalization
(86% vs 93%, P < .002), and survive hospitalization (82% vs
90%, P < .003). However, age was not a significant predictor of
mortality after adjustment for severity of PCP and timeliness
of therapy.

CONCLUSIONS: While inpatient PCP mortality has improved
by 50% in the past decade, 2-fold age-related mortality
differences persist. As in the 1980s, these differences are
associated with lower rates of recognition of HIV, increased
severity of illness at admission, and delays in initiation of
PCP-specific treatments among older individuals—factors
suggestive of delayed recognition of HIV infection, pneu-
monia, and PCP, respectively. Continued vigilance for the
possibility of HIV and HIV-related PCP among persons >50
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years of age who present with new pulmonary symptoms
should be encouraged.
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he Centers for Disease Control and Prevention (CDC)
reports that 5% of HIV infection cases in the United
States through December 1999 were diagnosed in persons
50 years of age or older, and the percentage of AIDS cases
diagnosed in this age group has remained at about 10%
since 1991.%2 However, health care workers and the public
alike tend not to perceive HIV infection as a disease
affecting older patients. A 1996 survey found that primary
care physicians rarely discussed HIV/AIDS or HIV-related
risk factor reduction with older patients and that older
patients rarely asked questions concerning HIV or AIDS.>
Asymptomatic older HIV-infected individuals are less likely
to seek out testing and medical care.* Symptomatic older
HIV-infected individuals are more likely to attribute HIV-
related symptoms to other illnesses or to the normal aging
process.* Consequently, HIV infection in older patients
may not be recognized until late in the course of the
disease. The CDC estimates suggest that a higher propor-
tion of older HIV-infected individuals present with an AIDS-
defining opportunistic illness (OI) and die within the same
month of being diagnosed with AIDS than younger HIV-
infected persons.? Deaths due to HIV infection may also go
unrecognized in older individuals. Researchers at a Har-
lem, NY, hospital examined a sample of deceased patients
without known HIV diagnosis and found a 6% rate of HIV
infection in anonymous blood samples from older, de-
ceased males and a 9% rate of HIV infection in older,

deceased females.®
Although the use of prophylaxis and highly active
antiretroviral therapy (HAART) has reduced the incidence
of AIDS-defining OlIs among HIV-infected patients, Pneu-
mocystis carinii pneumonia (PCP) still remains an impor-
tant OI. CDC surveillance from 1992 to 1997 indicates that
PCP continued to be the most common presenting AIDS-
defining O1.% AIDS-defining Ols such as PCP are more likely
to occur in patients who are considered unlikely to be HIV-
infected or for whom access to HIV care occurs late in the
disease course, as may be the case with many older, HIV-

infected patients.®
Using data from 2,174 HIV-related PCP cases diag-
nosed between 1987 and 1990, we previously reported that
patients >50 years of age were 10% less likely to have HIV
583
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noted in their progress notes, 15% less likely to present
with mild or moderately severe cases of PCP, 11% less likely
to receive timely PCP-specific therapy, and almost twice as
likely to die in-hospital compared to younger patients.” A
decade later, overall care for PCP has improved dramati-
cally, with inpatient mortality rates decreasing from 18% in
the late 1980s to 11% during the years 1995 to 1997.7-8 In
light of the overall improvements in PCP care and out-
comes, we evaluate whether age-related differences in
severity of illness at admission, PCP-related patterns of
care, and survival still persist.

METHODS
Sampling of Cities, Hospitals, and Patients

This cross-sectional study analyzes the care processes
and outcomes of 1,861 HIV-infected patients who received
care for PCP in New York, NY; Chicago, Ill; Los Angeles,
Calif; Miami, Fla; Seattle, Wash; Phoenix, Ariz; Nashville,
Tenn; and Memphis, Tenn, from 1995 to 1997. These cities
represent 4 high AIDS-incidence and 4 intermediate-to-low
AIDS-incidence regions, geographically dispersed across
the United States.

The sampling method for hospitals and patients has
been described in detail previously.® In each city, a random
sample of non-Veterans Affairs hospitals was chosen for
inclusion in the study. Seventy-eight hospitals, represent-
ing >90% of hospitals chosen for the study, agreed to
participate. Hospitals differed in ownership, teaching
affiliation, and prior experience with AIDS patients. From
each hospital, a random sample of HIV-infected PCP
patients was selected. The number of charts reviewed from
each hospital was approximately proportional to that
hospital’s caseload.

All medical records with International Classification of
Diseases, 9th Revision, Clinical Modification codes for PCP
(136.3) and HIV-related disease (042-044) between Jan-
uary 1, 1995, and December 31, 1997, were screened for
inclusion in the study. Eligibility criteria required that
patients be 18 years of age or older and have cytologic
confirmation of PCP or physician notes indicating that PCP
accounted for the pulmonary process. Patients were
excluded if they had received medical care for the current
PCP episode at another hospital, were admitted for other
conditions or only for diagnostic bronchoscopy, or had a
diagnosis of cancer (except Kaposi’'s sarcoma) reported in
either the admitting note or discharge sheet.

Data Acquisition and Quality

Information from 1,861 medical records was included
in this study. In each city, trained registered nurses having
experience with AIDS and utilization review were recruited
as medical records abstractors. Data quality was ensured
by periodic evaluation of abstracted data by a study
physician. Inter-rater reliability was evaluated by reab-
straction of 5% of the records by a different abstractor.

Greater than 95% concordance was observed regarding
sociodemographic characteristics, severity of illness, proc-
ess of care, and outcomes.

Study Variables

Patient Characteristics. Patients were characterized by age,
gender, race, HIV-related risk factor, insurance status, and
prior HIV-related care. Age at hospital admission was
measured as a continuous variable using date of birth or
was recorded directly from the medical record. As in
previous HIV-related age studies, patients aged 50 years
or older constituted the older age group.?”° Race was
categorized as white, African American, or Hispanic/other.
HIV-related risk factors were categorized according to
information included in the medical records and included
the following hierarchically ordered groups: men who have
sex with men (MSM), patients reporting injection drug use,
patients reporting noninjection drug use, and patients with
unknown or unreported risk factors. Heterosexual
acquisition of HIV-infection was infrequently noted in the
medical records. Insurance status was categorized as
private insurance (including fee-for-service and preferred
provider organizations), public insurance (including
Medicaid, Medicare, and government-sponsored veterans
insurance), and self-pay/no insurance. Prior HIV-related
care included prior antiretroviral and PCP prophylaxis use.

Severity of lllness. Alveolar-arterial oxygen gradient was
categorized as <48.5 mm Hg and >48.5 mm Hg. CD4
lymphocyte counts were classified as <50 cells/mm?,
50-200 cells/mm?3, or >200 cells/mm?3, based on
information on CD4 count measurements obtained within
3 months prior to admission. Low rates of recording of
actual CD4 lymphocyte counts limited our ability to
evaluate a continuous versus categorical measure for this
variable. Severity of illness (SOI) at admission was
categorized using a recently developed PCP-specific
staging system based on three factors.® Stage 1 included
patients with no evidence of wasting (operationally defined
as documentation of weight loss >20% and/or wasting
syndrome) and an alveolar-arterial oxygen gradient
<53 mm Hg and had an associated mortality rate of 3.7%.
Stage 2 included patients with wasting and an alveolar-
arterial oxygen gradient <53 mm Hg and had an associated
mortality rate of 8.5%. Stage 3 included patients with no
evidence of wasting and an alveolar-arterial oxygen
gradient >53 mm Hg and had an associated mortality rate
of 16.1%. Stage 4 included patients with an alveolar-arterial
oxygen gradient >53 mm Hg, evidence of wasting, and a
serum albumin level >2.55 g/dl and had an associated
mortality rate of 23.3%. Stage 5 included patients with
an alveolar-arterial oxygen gradient >53 mm Hg, evidence
of wasting, and a serum albumin <2.55 g/dl and had an
associated mortality rate of 49.1%. In comparison to the
previously derived severity of PCP model for the years
1987 to 1990, this model performed 52% better. 10



JGIM Volume 16, September 2001 585

Comorbid Diseases and Neurologic Examination. Presence
of comorbidity was defined as a history of diabetes mellitus,
renal disease, liver disease, chronic obstructive pulmonary
disease, emphysema, asthma, or chronic bronchitis.
Neurologic conditions were defined as comatose,
confusion, or neurologic symptoms in the first two days
mentioned in the physician notes.

Process of Care and Outcomes. The timing and intensity
of the care were evaluated based on the treatment and
outcome of the PCP episode. The selected measures were
derived from input from expert consultants who identified
process measures that were likely to be associated with
good outcomes (survival).!! Three important process
measures were identified a priori: timely recognition of
HIV infection, pneumonia, and PCP. For HIV, we evaluated
medical records for the presence/absence of timely entries
noting possible HIV infection. For pneumonia, we
evaluated severity of PCP at the time of admission,
because individuals whose PCP was not previously sus-
pected might be more likely to present with severe cases of
PCP. For treatment measures, we examined the timely use
of anti-PCP medications—defined as trimethoprim/
sulfamethoxazole, dapsone, trimetrexate, pentamidine
isethionate, clindamycin/primaquine, pyrimethamine,
and atovaquone—within 2 days of admission, because
patients who were not recognized as probably having PCP
might be less likely to receive timely and appropriate
therapy for PCP. Our prior review of PCP cases from 1987
to 1990 found that survival rates were highest for PCP
patients with HIV infection noted in the medical records,
low severity of PCP infection, and anti-PCP medications
initiated within 2 days of admission.” We also evaluated
the timely use of adjunctive corticosteroids within 3 days of
initiation of anti-PCP medications, based on the
recommendations from the 1990 NIH consensus

statement on this subject.!?

We also analyzed direct
measures of resource use, such as ICU utilization,
intubation, and ER admission. Outcome was defined by
discharge status (alive or dead). Length of stay (LOS) was
measured in days and included only patients who were

alive upon discharge.

Hospital Characteristics. Hospitals were characterized
according to teaching status (non-teaching versus
teaching) and ownership (church-affiliated /not-for-profit,
county/state, versus private for-profit), as documented in
the American Hospital Association guide.'® Hospital
experience was characterized by the total number of HIV-
related PCP patients cared for between the years 1995 and
1997 (low, <35 cases; high, >35 cases), as described in
prior studies. 1415

Confidentiality

Patient, physician, and hospital confidentiality was
maintained throughout the study. Institutional Review

Board approval was obtained from each study hospital
prior to initiation of data collection.

Statistical Analysis

Data analysis proceeded in 2 stages. First, bivariate
analysis was used to compare patient variables by age.
Age was treated as a dichotomous variable (age <50 versus
age = 50), as in our prior study of age-related variations in
PCP care.” The analysis was repeated using an age 60
cutoff, and the results were similar to those reported. The
x> test or Fisher's exact test was used as appropriate.
Then, logistic regression analyses were conducted to
determine if independent care process and severity of
illness measures were predictors of mortality and to test
the hypothesis that older age did not correlate with higher
mortality rates after controlling for these independent
predictors. A 2-sided P value < .05 was considered
statistically significant. With the dependent variable being
in-hospital survival, the first logistic model included age
and severity of illness score. The second logistic model
included age, severity score, timely PCP medications
(within 48 hours of admission), and timely steroids given
(within 72 hours of initiation of PCP therapy). Other
potential independent predictors of mortality, such as
neurologic change, were not entered into a logistic model
because they were not significantly different for older
versus younger patients in bivariate analyses. We also
investigated the possibility of a significant age by
comorbidity interaction in the multivariate mortality
analyses. The results were similar, suggesting that an
age-comorbidity interaction was not present in this study.

RESULTS
Patient Characteristics

Of the 1,861 study patients, 164 (9%) were >50 years
old. Older patients were less likely to be identified as a
homosexual or bisexual male (17.1% vs 30.6%, P < .001)
but were similar to younger patients with respect to
distributions according to gender, race/ethnicity, and type
of health insurance coverage (Table 1). While rates of prior
antiretroviral use were similar for older and younger
patients, older patients were 11% less likely to have
previously received PCP prophylaxis (37.2% vs 48.3%,
P <.008).

Severity of lliness/Comorbidity

Severity of illness differed between patients >50 years
of age and younger patients. Older patients were more
likely to have an alveolar-arterial oxygen gradient >48.5
mm Hg (56.1% vs 42.6%, P < .004) and to have a grade 5
PCP severity of illness stage (11.4% vs 4.3%, P < .002), but
they were also less likely to be severely immune compro-
mised, with one-third more of the older patients having a
CD4 lymphocyte count >50 cells/mm?® (55.4% vs 38.7%,
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Table 1. Age Differences in Patient and Hospital Variables

Age <50,% Age >50,% P

Variable (N =1,697) (N=164) Value
Patient characteristics
Gender
Male 81.1 87.2 .071
Female 18.9 12.8
Race
White 38.5 37.2 .870
African American 37.7 37.2
Hispanic 23.8 25.6
Risk factor
MSM* 30.6 17.1 .001
IVDU! 17.4 17.1
Users of non-IV drugs 13.3 9.2
Other/none 38.7 56.7
Insurance
Public 49.7 48.8 142
Self-pay/none 27.8 22.6
Private 22.6 28.7
Prior HIV-related care
Prior antiretroviral use 33.6 28.1 .176
Prior PCP prophylaxis 48.3 37.2 .008
Prior protease
inhibitor use 9.2 8.0 617
Severity of illness
Albumin
<2.55 g/dl 22.4 25.6 .400
>2.55 g/dl 77.6 74.4
A-a O, gradient
<48.5 mm Hg 57.4 43.9 .004
>48.5 mm Hg 42.6 56.1
Wasting
No 71.9 66.3 .156
Yes 28.2 33.7
Severity score
Stage 1 48.8 37.9 .002
Stage 2 16.5 13.6
Stage 3 25.4 30.3
Stage 4 5.0 6.8
Stage 5 4.3 11.4
CD4 lymphocyte count’
<50 61.3 44.6 .014
50-200 27.3 45.8
>200 11.4 9.6
Presence of comorbidity 41.9 42.7 911
Neurologic change 10.7 15.9 .063
Process of care
and outcomes
Timely PCP medication 92.9 85.8 .002
Timely steroid use 50.1 58.4 .054
ICU utilization 12.8 22.0 .002
Intubation 8.4 14.6 .012
ER admission 70.7 74.4 .359
HIV noted in MD
progress notes 82.3 69.5 .001
Length of stay,
d, mean® 10.3 12.4 .027
Hospital characteristics
Hospital teaching status
Nonteaching 41.4 34.8 .118
Teaching 58.6 65.2
Hospital ownership
Church/non-for-profit 62.1 62.8 .806
County/state 26.3 24 .4
Private for-profit 11.6 12.8
AIDS experience of hospital
Low 15.6 17.1 .691
High 84.4 82.9
Outcome
Mortality 10.4 18.3 .003

* MSM, men who have sex with men.
t IVDU, intravenous drug user.

% Wilcoxon test.

§ Student t test.

P < .014). There were no significant differences in the
presence of a comorbid disease or change in neurologic
condition between the two age groups.

Process of Care and Outcomes

Older patients were less likely to have HIV mentioned
in their progress notes (69.5% vs 82.3%, P < .001) and to
receive anti-PCP medications within the first 2 days of
hospitalization (85.8% vs 92.9%, P < .002), while rates of
adjunctive corticosteroids use within 3 days thereafter were
higher (58.4% vs 50.1%, P < .054). Older patients were
more likely to receive care in an ICU (22.0% vs 12.8%,
P < .002) and be intubated (14.6% vs 8.4%, P < .012). They
also had 20% longer lengths of stay (mean, 12.4 days vs
10.3 days, P < .027). Patients >50 years of age were 1.8
times more likely to die in the hospital than younger
patients (18.3% vs 10.4%, P < .003).

Multivariate Analysis

The unadjusted odds ratio [OR] for in-hospital mortal-
ity for patients >50 years of age, in comparison to younger
patients, was 1.8 (95% confidence interval [CI], 1.1 to 2.9
[Table 2]). When severity scores of PCP illness, use of PCP
medications within 2 days of admission, and use of steroids
within 3 days of starting PCP medications were added to
the model, older age was no longer a significant predictor of
mortality (OR, 1.3; 95% CI, 0.74 to 2.1). Severity of illness
was the most significant predictor of mortality in additional
logistic regression models, which included adjustments for
severity of illness and process of care variables such as
prior PCP prophylaxis, ICU utilization, and intubation (data
not shown).

DISCUSSION

In this study of 1,861 patients hospitalized with HIV-
related PCP between the years 1995 and 1997, we found:
1) age-related differences in PCP severity of illness and an
almost 2-fold higher inpatient mortality rate among older
patients, and 2) while the overall timeliness of PCP
medication initiation improved from 75% in the late
1980s to 90% during the years 1995 to 1997, patients
>50 years of age continued to be less likely than younger
patients to receive timely anti-PCP medications (Table 1).
However, logistic regression analyses with in-hospital
mortality as the outcome revealed that older age was no
longer a significant predictor of inpatient mortality, after
adjusting for severity of illness, timely PCP medication, and
timely steroid use (Table 2).

Taken together, the results of our studies on age and
PCP from the 1980s and 1990s consistently identify age-
related gaps in important elements of the process of PCP
care’ (Table 3). Rates of recording HIV infection in the
progress notes were 10% lower for older versus younger
HIV-infected PCP patients during both time periods,
1987-1990 and 1995-1997, suggesting that recognition
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Table 2. Logistic Regression Models of Mortality

Adjusted Odds Ratio
(95% Confidence Interval)

Model 1* Model 2* Model 3*
Age <50 1.0 1.0 1.0
Age >50 1.8 1.3 1.3
(1.1 to 2.9) (0.8 to 2.2) (0.7 to 2.1)
Severity score®
Stage 1 1.0 1.0
Stage 2 2.7 2.7
(1.5 to 4.8) (1.5 to 4.9)
Stage 3 5.1 4.8
(3.2 to 8.2) (8.0 to 7.8)
Stage 4 8.2 7.9
(4.3 to 15.7) (4.1 to 15.3)
Stage 5 23.7 22.0
(13.0t0 43.4) (11.8 to 40.9)
Timely PCP
medication
No 1.0
Yes 0.6
(0.3to 1.1)
Timely steroid
use
No 1.0
Yes 1.3
(0.8 to 2.0)

* Mortality model 1 is based on age alone; model 2 on age and
severity; and model 3 on age, severity, timely PCP medication, and
timely steroid use.

Note: The goodness-of-fit measure for the logistic regression models
(termed the Akaike Information Criterion [AIC]) indicated that
severity adjustment (model 2) returned a 125% improvement in
model performance compared to model 1 and that adding process of
care measures (model 3) resulted in an additional 1% improvement
in model performance.

of HIV infection was less frequent among older individuals.
Older patients were more likely to present with greater
severity of PCP than younger patients in both time periods,
raising concern over the possibility of delayed recognition
of pneumonia in older patients. Alternatively, biologic
reasons may account for some of the age-related differ-
ences in severity of illness at presentation.'® '8 Also, while
rates of timely anti-PCP medication use increased by 20%
for older and 16% for younger patients with HIV-related

PCP between the late 1980s and mid-1990s, older patients
were 50% to 60% as likely to have received timely anti-PCP
medications. These results suggest that during both the
late1980s and the mid-1990s, physicians may have over-
looked the diagnosis of PCP more often when evaluating
older patients. For all patients hospitalized with HIV-
related PCP in both time periods, patients >50 years of
age were almost twice as likely as younger patients to
receive care in an intensive care unit and to die in-
hospital.'®2° Qur logistic regression models suggest that
the age-related difference in in-hospital mortality may be
due to variations in recognition of HIV infection, pneumo-
nia, and/or PCP as the likely etiologic agent.

Following publication of our finding of age-related
variations in practice during the 1980s, Justice and
Whalen presented physicians with a number of diagnostic
and therapeutic challenges regarding age-related differ-
ences in care for individuals infected with HIV and
associated opportunistic infections.?! These included re-
commendations to develop strategies that would increase
awareness of the possibility of HIV infection in older
individuals, identify how HIV management recommenda-
tions should be altered for older individuals, and conduct
comparative studies of immune function of HIV-infected
older versus younger individuals and with uninfected older
individuals. This current study’s results suggest that, while
some progress has been made, additional efforts are
needed to address these recommendations.

We recognize the need for caution in interpreting our
findings. The data was abstracted from medical records.
There may have been incompleteness in data recording.
However, as in our earlier study, we employed reliable
methods for ensuring the completeness and accuracy of
data collection efforts and focused on clinical and labora-
tory information that is generally included in the over-
whelming majority of medical records in HIV-related PCP
cases. Another limitation is that our findings are from a
period just prior to widespread use of HAART, with only 9%
of our study patients having received protease inhibitors.
Delays in conducting the study due to Institutional Review
Board considerations at the 78 study hospitals was the
main factor accounting for the extended study duration.??
Since early 1997, the rates of opportunistic infections such

Table 3. Conceptual Association of Age-related Variations in Patterns of Care with Medical Record Findings

1987-1990* 1995-1997*
Process of Care Element Medical Record Finding Age <50, % Age >50, % Age <50, % Age >50, %
HIV recognition Recording of HIV in the progress notes 85 75 82 70
Pneumonia recognition
prior to admission A-a O, gradient >48.5 mm Hg' 39 54 43 57
PCP recognition Timely initiation of PCP medications 77 66 93 86

* Age-related differences in rates of reporting of HIV in the progress notes, A-a O, gradient, and rates of timely initiation of PCP medications

were statistically significant (P < .05) during both time periods.

 In order to compare severity of illness (SOI) between different SOI staging systems used in the 2 time periods, an A-a O, gradient >48.5 mm Hg
was chosen to serve as a proxy for greater severity of PCP illness, as outlined in Ref. 8.
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as PCP have declined dramatically, primarily as a result of
protease inhibitor therapy.?® It is likely that even with these
changes, delays in initiation of anti-PCP medications or
corticosteroids will continue as physicians pursue other
possible infectious causes of pulmonary findings in older
individuals with pneumonia, many of whom are likely to
have both unrecognized HIV-infection and unsuspected
PCP infection. A third limitation is the absence of confirmed
diagnoses of PCP in about one third of the patients in the
study. While clinicians continue to debate the necessity of
diagnostic bronchoscopy versus empiric PCP treatment for
HIV-infected individuals who present with symptoms
characteristic of PCP, rates of empiric treatment of PCP
were almost 60% in both the 1980s and in the 1990s.” Also,
in both time periods, the results of the multivariate
analyses were similar when the study sample was limited
to confirmed PCP cases. Fourth, evaluations of variations
in outpatient HIV care was not the primary aim of this
study. Nonetheless, the finding of lower rates of HIV-
recognition, PCP prophylaxis, and antiretroviral therapy
among older versus younger patients in this study raises
concern that age-related variations in many aspects of HIV
care may exist.

In summary, the conclusions from the present study of
HIV-related PCP care and outcomes in the mid-1990s are
consistent with those of our earlier PCP study from the late
1980s.”

During the 2 decades of AIDS in the United States,
physicians have consistently perceived AIDS as a younger
persons’ disease. Even in the mid-1990s, older patients
with HIV-related PCP continued to have higher rates of
absent notation about HIV-risk factors in the medical
record, severe PCP cases at admission, intensive care unit
use during the hospitalization, and in-hospital mortality,
while having lower rates of use of timely anti-PCP medica-
tions. The presence of a sizeable number of older individ-
uals with HIV infection in the third decade of the AIDS
epidemic will undoubtedly present the medical profession
with new challenges and opportunities.

The authors are indebted fo Shirin Ali, BA, Joan S. Chmiel, PhD,
and Maria Deloria Knoll, PhD, for their contributions to the Multi-
City Study of Quality Care for HIV-Related Pneumonia. We also
acknowledge the invaluable assistance of the nurse abstractors
in each of the cities for data collection and the staffs of each of
the 78 hospitals who assisted with identification of medical
records for review. We also appreciate the comments and
suggestions of two anonymous reviewers.

This study was supported in part by grants from The John
A. Hartford/AFAR Medical Student Geriatric Scholars Program
(BK) and from the National Institute of Drug Abuse
(6ROTDA10628-02).

REFERENCES

1. Centers for Disease Control and Prevention. HIV/AIDS Surveil-
lance Rep. 1999;11:16.
2. Centers for Disease Control and Prevention. AIDS among persons

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

aged >50 years—United States, 1991-1996. Morb Mortal Wkly
Rep. 1998:47:21-7.

. Skiest DJ, Keiser P. Human immunodeficiency virus infection in

patients older than 50 years: a survey of primary care physicians’
beliefs, practices, and knowledge. Arch Fam Med. 1997;6:
289-94.

. Siegel K, Schrimshaw EW, Dean L. Symptom interpretation:

implications for delay in HIV testing and care among HIV-
infected late middle-aged and older adults. AIDS Care. 1999;11:
525-35.

. El-Sadr W, Gettler J. Unrecognized human immunodeficiency

virus infection in the elderly. Arch Intern Med. 1995;155:184-6.

. Jones JL, Hanson DL, Dworkin MS, et al. Surveillance for AIDS-

defining opportunistic illnesses, 1992-1997. MMWR Morb Mortal
Wkly Rep. 1999;48:1-22.

. Keitz SA, Bastian LA, Bennett CL, Oddone EZ, DeHovitz JA,

Weinstein RA. AIDS-related Pneumocystis carinii pneumonia in
older patients. J Gen Intern Med. 1996;11:591-6.

. Arozullah AM, Yarnold PR, Weinstein RA, et al. A new preadmission

staging system for predicting inpatient mortality from HIV-
associated Pneumocystis carinii pneumonia in the early highly
active antiretroviral therapy (HAART) era. Am J Respir Crit Care
Med. 2000;161:1081-6.

. Chiao EY, Ries KM, Sande MA. AIDS and the elderly. Clin Infect

Dis. 1999;28:740-5.

Bennett CL, Weinstein RA, Shapiro MF, et al. A rapid pre-
admission method for predicting inpatient course of disease for
patients with HIV-related Pneumocystis carinii pneumonia. Am J
Resp Crit Care Med. 1994;150:1503-7.

Bennett CL, Matthews WC, Kosecoft J, et al. Results of a consensus
panel on process of care for patients with Pneumocystis carinii
pneumonia. In: International Conference on AIDS. 1989;5:204
Abstract number M.B.P.:376.

The National Institutes of Health-University of California Expert
Panel for Corticosteroid as Adjunctive Therapy for Pneumocystis
Pneumonia. Consensus statement on the use of corticosteroids
as adjunctive therapy for Pneumocystis pneumonia in the
acquired immunodeficiency syndrome. N Engl J Med. 1990;323:
1500-4.

American Hospital Association Guide to the Health Care Field.
Chicago, Ill: American Hospital Association; 1996/1997.

Bennett CL, Garfinkle JB, Greenfield S, et al. The relation between
hospital experience and in-hospital mortality for patients with
AIDS-related PCP. JAMA. 1989;261:2975-9.

Bennett CL, Schwartz DN, Parada JP, et al. Delays in tuberculosis
isolation and suspicion among persons hospitalized with HIV-
related pneumonia. Chest. 2000;117:110-6.

Effros RB, Allsopp R, Chiu C-P, et al. Shortened telomeres in the
expanded CD29-CD8+ cell subset in HIV disease implicate replica-
tive senescence in HIV pathogenesis. AIDS. 1996;10:F17-22.
Vaziri H, Schachter F, Uchida I, et al. Loss of telomeric DNA during
aging of normal and trisomy 21 human lymphocytes. Am J Hum
Genet. 1993:52:661-7.

. Effros RB, Boucher N, Porter V, et al. Decline in CD28+ T Cells in

centenarians and in long-term T cell cultures: a possible cause for
both in vivo and in vitro immunosenescence. Exp Gerontol.
1994;29:601-9.

Curtis JR, Bennett CL, Horner RD, et al. Variations in intensive
care unit utilization for patients with human immunodeficiency
virus-related Pneumocystis carinii pneumonia: importance of
hospital characteristics and geographic location. Crit Care Med.
1998;26:668-75.

Curtis JR, Yarnold PY, Schwartz DN, et al. Improvements in
outcomes of acute respiratory failure for patients with human
immunodeficiency virus-related Pneumocystis carinii pneumonia.
Am J Respir Crit Care Med. 2000;162:393-8.

Justice AC, Whalen C. Aging in AIDS; AIDS and aging. J Gen Intern
Med. 1996;11:645-7.



JGIM

Volume 16, September 2001

589

22. Bennett CB, Sipler AM, Parada JP, et al. Variations in Institutional
Review Board Decisions for HIV Quality of Care Studies: a potential
source of study bias. J Acquir Immune Defic Syndr. 2001;26:390-1.

YOU’RE INVITED TO VISIT

The SGIM Website

Portal & Pathway
to Professional Effectiveness & Satisfaction
offering
Knowledge — Networking - Career Development

Featuring links to resources & tools
including meetings, publications, job listings, funding
sources, Residency & Fellowship directories, government
agencies,
& search engines

Located at http://www.sgim.org

23. Bozzette SA, Berry SH, Duan N, et al. The care of HIV-infected
adults in the United States. HIV Cost and Services Utilization
Study Consortium. N Engl J Med. 1998;339:1897-904.



