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Increasing incidence of ischemic stroke in
patients with HIV infection

Bruce Ovbiagele, MD,
MSc

Avindra Nath, MD

ABSTRACT

Background: Large-scale epidemiologic data on stroke in HIV-infected persons are scarce, espe-
cially in an era of combination antiretroviral therapies, which have prolonged patient survival, but
may boost stroke risk. We assessed trends in the proportion of HIV infection among patients with
stroke in the United States.

Methods: Data were obtained from all states within the United States that contributed to the
Nationwide Inpatient Sample. All patients admitted to hospitals between 1997 and 2006 with a
primary discharge diagnosis of stroke (identified by the International Classification of Diseases,
Ninth Revision procedure codes) were included. Time trends in the proportion of these patients
with HIV diagnosis were computed, and independent predictors of comorbid HIV diagnosis evalu-
ated using multivariable logistic regression.

Results: Of all (ischemic and hemorrhagic) stroke hospitalizations, patients with comorbid HIV
infection constituted 0.09% in 1997 vs 0.15% in 2006 (p � 0.0001). Actual numbers of overall
US stroke hospitalizations lessened 7% (998,739 to 926,997), while actual numbers of stroke
hospitalizations with coexisting HIV infection rose 60% (888 to 1,425). Patients with comorbid
HIV infection comprised 0.08% of ischemic strokes in 1997 vs 0.18% in 2006 (p � 0.0001), but
their proportion of hemorrhagic strokes did not significantly change. Factors independently asso-
ciated with higher odds of comorbid HIV diagnosis were Medicaid insurance, urban hospital type,
dementia, liver disease, renal disease, and cancer.

Conclusion: Over the last decade in the United States, there has been a substantial and signifi-
cant rise in patients hospitalized for stroke with coexisting HIV infection. This has important
public health and socioeconomic consequences. Neurology® 2011;76:444–450

GLOSSARY
ICD-9 � International Classification of Diseases, Ninth Revision; ICH � intracerebral hemorrhage; NIS � Nationwide Inpa-
tient Sample; PPV � positive predictive value; SAH � subarachnoid hemorrhage.

Cerebrovascular disease in HIV-infected patients is generally underrecognized, underreported,
and understudied.1 Indeed, there are relatively few epidemiologic data quantifying or qualify-
ing associations of HIV infection with stroke risk.2 Specifically, recent data on stroke trends in
HIV-infected persons during a period marked by the advent of effective combination antiret-
roviral regimens that have reduced morbidity and mortality, but which have also been linked to
increased risk of stroke, are lacking. A better understanding of the evolving occurrence of stroke
in HIV-infected patients, especially on a nationwide level, could raise awareness and open up
avenues for curbing this major neurologic complication of HIV.

The objective of this study was threefold. First, we aimed to assess recent time trends in the
proportion of HIV infection among persons hospitalized in the United States with stroke.
Second, we set out to examine how these time trends varied by index stroke type. Finally, we
evaluated sociodemographic, hospital, and clinical factors independently associated with pres-
ence of HIV infection in patients hospitalized for stroke.
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METHODS Data were obtained from the Nationwide Inpa-
tient Sample (NIS), which approximates a stratified 20% sample
of all non-Federal, short-term, general, and specialty hospitals
serving adults in the United States. Detailed information on the
design of the NIS is available at http://www.hcup-us.ahrq.gov.
From 1997 to 2006, NIS captured discharge-level information
on several million discharges each year. A unique hospital identi-
fier allows for linkage of discharge data to an NIS dataset with
hospital characteristics. The Nebraska and Iowa Hospital Associ-
ations (Iowa beginning in data year 2001) prohibit release of
discharge data on HIV, and so information on these discharges
was therefore not included in the NIS.

All patients with a primary diagnosis of stroke were included
whether they were alive or dead at the time of discharge. To
analyze percentages of hospital-based stroke diagnoses, all dis-
charges with International Classification of Diseases, Ninth Re-
vision (ICD-9)-CM codes 430.xx–438.xx included in any of the
diagnoses were identified. For patients with �1 reported code,
only the first reported code was included to avoid double count-
ing patients with multiple reported codes. Total number of
stroke hospitalizations was obtained by summing across codes.
In a secondary analysis to ensure that all strokes were captured,
we included stroke listed as a primary or secondary diagnosis.
However, since such an approach could also lead to overascer-
tainment, we utilized an appropriate correction for each code, to
account for any potential overascertainment.3 By this procedure,
the estimated number of strokes by ICD-9-CM code 430 to 438
was obtained by multiplying the weighted total number of dis-
charges with each ICD-9-CM code by its estimated positive pre-
dictive value (PPV) for stroke.3 The PPVs were derived by
pooling data from previously published studies.3

We computed the weighted proportion of stroke hospitaliza-
tions that occurred in persons who had a comorbid HIV diagno-
sis across the 10-year study period, by stroke type and overall.
Trend p values were computed by including year as a continuous
variable in the logistic regression models while adjusting for the
NIS survey design. We also plotted the primary stroke hospital-
ization rates in the general HIV-negative vs HIV-positive popu-
lation in the United States, and computed the weighted
frequency of primary stroke hospitalizations in HIV-positive vs
HIV-negative patients in order to obtain the rate numerators.
Rate denominators were derived using US census data for the
total number of persons with and without HIV in the United
States. HIV prevalence data were not available for year 1997,

which was therefore excluded from the above plots. Rate com-
parisons were performed using the Z test.

Univariate logistic regression adjusted for the survey design
variables was used to evaluate sociodemographic, hospital-level,
and clinical predictors one at a time (unadjusted analysis). To
evaluate the independent association of these factors with pres-
ence of comorbid HIV diagnosis, we used multivariable logistic
regression modeling after adjustment for the survey design vari-
ables. In the first multivariable model, sociodemographic (age,
race [white, black, other, unknown], primary payer [Medicare,
Medicaid, private, other]) and hospital factors (Northeast, Mid-
west, South, West), bed size (small, medium, large), stroke vol-
ume by quartile, and location/teaching status (rural, urban
nonteaching, urban teaching) were adjusted for. The second
multivariable model adjusted for the variables in model 1 in
addition to clinical factors (vascular disease entities including
hypertension, myocardial infarction, diabetes, and atrial fibrilla-
tion, as well as other chronic general medical conditions includ-
ing liver disease, renal disease, and chronic pulmonary disease).
All data analyses were conducted using SAS (version 9.1; SAS
Institute Inc., Cary, NC). To summarize the relation between
each of the above factors and the odds of having a comorbid HIV
diagnosis, we report the unadjusted and adjusted odds ratios and
the corresponding 95% confidence intervals as derived from the
above logistic regression models. Statistical hypotheses were
tested using p � 0.05 as the level of significance.

Standard protocol approvals, registrations, and patient
consents. Since this was an analysis of a publicly available dei-
dentified administrative online database, formal review by the
Institutional Review Board at our institution was not required.

RESULTS Over the study period, the weighted
number of total primary stroke diagnoses in the
United States generally declined, with 71,742 fewer
incident strokes (7.2% relative drop) in 2006 com-
pared to 1997 (table 1). However, total primary
stroke diagnoses among persons with comorbid HIV
infection generally rose (table 1), with 537 more in-
cident strokes (60.5% relative rise) in 2006 com-
pared to 1997 (trend for change in proportion: p �
0.0001). Figure e-1 and table e-1 on the Neurology®

Web site at www.neurology.org show that in the gen-
eral HIV-negative population, stroke hospitalization
rates decreased from 375 hospitalizations per
100,000 persons in 1998 to 311 hospitalizations per
100,000 persons in 2006 (p � 0.0001), a 17% rate
decrease. As seen in figure e-2 and table e-1, the re-
sults in the HIV� population were less pronounced
after taking into account population size, since the
observed increase in the absolute number of strokes
was largely explained by a growing HIV� US popu-
lation which increased by close to 40% from 1998 to
2006. However, even after adjustment for popula-
tion size, following an initial period of decline prior
to 2001 there was a roughly 43% increase in the rate
of stroke hospitalizations in the HIV� US popula-
tion after 2001 from 90 hospitalizations per 100,000
persons in 2001 to 129 hospitalizations per 100,000
persons in 2006 (p � 0.02).

Table 1 Trends in overall hospital-based primary stroke diagnoses in persons
with prevalent HIV infection in the United States: 1997–2006

Year
Weighted total
no. of strokes

No. with
HIV

Percent
with HIV

Standard
error, %

1997 998,739 888 0.09 0.009

1998 1,010,131 896 0.09 0.011

1999 970,677 1,030 0.11 0.013

2000 994,032 983 0.10 0.012

2001 999,760 832 0.08 0.010

2002 981,361 1,094 0.11 0.012

2003 962,685 1,216 0.13 0.013

2004 923,484 1,367 0.15 0.016

2005 897,026 1,213 0.14 0.014

2006 926,997 1,425 0.15 0.015
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Table 2 displays descriptive summary statistics
(for simplicity, only results for 1997 and 2006 are
shown) for patients hospitalized with primary stroke
who had comorbid HIV infection. These results were
broadly comparable across several variables. There

was an approximately 6-year rise in median patient
age by 2006. Of note, there were also changes of
greater than 10% points across the decade in the fol-
lowing variables: increase in Medicare patients and
decrease in privately insured patients; rise in patients

Table 2 Descriptive summary table for persons with prevalent infection with HIV hospitalized primarily with a diagnosis of stroke in the
United States: 1997 vs 2006

Variable Description

Year 1997 (n � 888) Year 2006 (n � 1,425)

Sample
frequency

Weighted
frequency

Weighted
percent SE

Sample
frequency

Weighted
frequency

Weighted
percent SE

Sex Male 135 628 70.6 3.5 194 943 66.2 3.1

Female 55 261 29.4 3.5 99 482 33.8 3.1

Race White 50 224 25.2 4.2 65 313 21.9 2.8

Black 98 469 52.7 4.5 147 709 49.8 3.8

Other 18 82 9.2 2.6 34 172 12.0 2.9

Unknown 24 114 12.8 3.5 47 231 16.2 2.8

Primary Medicare 40 197 22.2 3.2 103 505 35.5 2.6

Payer Medicaid 71 324 36.5 4.1 106 519 36.4 2.3

Private 52 253 28.4 3.8 44 209 14.7 2.3

Other 27 115 12.9 3.3 40 191 13.4 2.4

Hospital region Northeast 57 266 29.9 4.0 104 530 37.2 4.1

Midwest 19 93 10.4 2.3 16 85 5.9 0.8

South 86 420 47.3 3.7 134 631 44.3 3.6

West 28 110 12.4 1.1 39 179 12.6 1.4

Location and status Rural 2 9 1.0 0.1 9 49 3.4 0.3

Urban nonteaching 64 305 34.3 3.4 64 299 21.0 2.1

Urban teaching 124 575 64.8 3.5 220 1,077 75.6 2.2

Admission source Emergency 129 592 67.9 3.5 215 1,049 73.9 3.9

Another health facility 20 96 11.0 2.8 23 111 7.8 1.6

Routine 38 184 21.1 3.1 54 260 18.3 3.6

Comorbid condition Hypertension 70 325 36.6 3.7 142 691 48.5 3.0

Myocardial infarction 7 33 3.8 1.5 13 64 4.5 1.1

Atrial fibrillation 3 14 1.6 0.8 5 27 1.9 0.9

Valvular disease 2 9 1.0 0.7 13 63 4.4 1.4

DM without complications 18 91 10.3 2.5 39 193 13.6 1.9

DM with complications 5 21 2.4 1.2 5 25 1.7 0.8

Congestive heart failure 10 51 5.8 2.1 25 124 8.7 2.0

PVD 9 39 4.4 1.6 11 51 3.6 1.2

Dementia 4 15 1.7 1.3 7 33 2.3 0.8

CPD 9 33 3.7 1.0 51 251 17.6 2.0

Mild liver disease 9 41 4.6 1.5 43 206 14.5 2.9

Moderate/severe liver disease 1 5 0.5 0.5 4 19 1.3 0.6

Renal disease 14 71 8.0 1.9 46 229 16.1 2.3

Cancer 9 33 3.8 1.3 10 50 3.5 1.1

Metastatic cancer 2 11 1.2 1.2 1 5 0.3 0.3

Median SE Median SE

Stay length Days 4.9 0.39 4.5 0.26

Age Years 42.9 0.78 48.4 0.83

Abbreviations: CPD � chronic pulmonary disease; DM � diabetes mellitus; PVD � peripheral vascular disease.
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encountered at urban teaching hospitals and decrease
in those seen at nonurban teaching facilities; greater
prevalence of hypertension, chronic pulmonary dis-
ease, and mild liver disease. The median duration of
hospitalization of HIV-infected patients with stroke
remained constant (4.9 vs 4.5 days).

Figure 1 and table e-2 show the percentage of coex-
istent HIV infection among primary stroke diagnoses
stratified by type in the United States from 1997 to
2006. As shown, the proportion of ischemic strokes that
occurred in patients with a comorbid HIV diagnosis
more than doubled from 1997 to 2006 (trend: p �
0.0001). Conversely, the proportion of incident sub-
arachnoid hemorrhage (SAH) (trend: p � 0.27) or inci-
dent intracerebral hemorrhage (ICH) (trend: p � 0.88)

that occurred in patients with a comorbid HIV diagno-
sis did not follow a significant linear trend across time.
Results of the secondary analysis including both pri-
mary and secondary stroke diagnoses were similar to
those of primary strokes alone (figure e-3): there was an
increase in the proportion of HIV� diagnoses among
patients who had a diagnosis of ischemic stroke (trend:
p � 0.0001), but not among patients who had SAH
(trend: p � 0.56) or ICH (trend: p � 0.77). Table 3
displays results for the relation between various factors
and the odds of comorbid HIV diagnosis in patients
primarily hospitalized with stroke. In unadjusted analy-
sis, increasing age, female sex, and non-Northeast hos-
pital region were associated with significantly lesser
odds of comorbid HIV diagnosis, while nonwhite race,
non-Medicare insurance, nonrural hospital type, and
index hemorrhagic strokes were associated with signifi-
cantly greater odds of comorbid HIV diagnosis. Medi-
cal conditions associated with greater odds of comorbid
HIV diagnosis were mild liver disease, moderate/severe
liver disease, renal disease, and cancer.

Both multivariable models produced similar OR
estimates, and were consistent with the directions of
the unadjusted analysis except for a few noteworthy
differences (table 3). Unlike the unadjusted analysis,
multivariable model results indicated that compared
to Medicare patients those with private or “other”
insurance actually had lesser odds of comorbid HIV
diagnosis. Another important deviation from the un-
adjusted analysis was that in the multivariable analy-
ses hemorrhagic strokes were associated with a
decrease (not an increase) in the odds of comorbid
HIV diagnosis when compared to patients with isch-
emic stroke, the unadjusted result likely mainly con-
founded by age, since younger patients were much
more likely to have comorbid HIV diagnosis and
hemorrhagic stroke (the positive association of SAH
and ICH stroke types with comorbid HIV diagnosis
all but disappeared with adjustment for age alone).

DISCUSSION We found that over the last decade,
there was a significant rise of approximately 67% in
the proportion of patients hospitalized for stroke
who had prevalent HIV infection in the United
States. The rise occurred in the setting of a 7% de-
crease in actual numbers of overall stroke hospitaliza-
tions in 2006 (vs 1997), and a 60% increase in actual
numbers of stroke hospitalizations with coexisting
HIV infection in 2006 (vs 1997), indicating that the
boost in proportion of patients hospitalized for
stroke with prevalent HIV infection was not driven
by recently recognized reductions in stroke incidence
due to traditional vascular risk factor control, but
possibly by evolving circumstances unique to HIV-
infected patients. Although the absolute numbers of

Figure 1 Trends in stroke hospitalization by type among persons with a
diagnosis of HIV in the United States population 1997–2006

(A) Ischemic stroke: trend p value � 0.0001. (B) Subarachnoid hemorrhage: trend p value �

0.27. (C) Intracerebral hemorrhage: trend p value � 0.88.
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Table 3 Factors associated with comorbid HIV diagnosis in patients hospitalized primarily for incident stroke in the United States
between 1997 and 2006

Unadjusted Multivariable model 1 Multivariable model 2

OR
Lower
95% CL

Upper
95% CL p Value OR

Lower
95% CL

Upper
95% CL p Value OR

Lower
95% CL

Upper
95% CL p Value

Year

1997–1998 vs 2005–2006 0.61 0.50 0.76 �0.0001 0.75 0.62 0.92 0.0047 0.73 0.60 0.89 0.0019

1999–2000 vs 2005–2006 0.71 0.57 0.87 0.0013 0.86 0.70 1.05 0.1407 0.85 0.70 1.04 0.1232

2001–2002 vs 2005–2006 0.67 0.55 0.82 0.0001 0.79 0.65 0.96 0.0157 0.79 0.65 0.96 0.0164

2003–2004 vs 2005–2006 0.95 0.77 1.16 0.5974 0.95 0.78 1.16 0.6411 0.96 0.79 1.17 0.6937

Demographics

Female vs male 0.37 0.33 0.41 �0.0001 0.38 0.34 0.42 �0.0001 0.42 0.38 0.47 �0.0001

Age (per year) 0.93 0.927 0.931 �0.0001 0.94 0.932 0.938 �0.0001 0.94 0.940 0.946 �0.0001

Race: black vs white 12.2 10.36 14.42 �0.0001 5.63 4.81 6.58 �0.0001 5.60 4.78 6.57 �0.0001

Payer

Payer: medicaid vs medicare 17.4 15.42 19.55 �0.0001 1.87 1.59 2.21 �0.0001 1.87 1.59 2.21 �0.0001

Payer: private vs medicare 2.27 1.96 2.63 �0.0001 0.46 0.39 0.55 �0.0001 0.51 0.43 0.61 �0.0001

Payer: other vs medicare 4.55 3.76 5.51 �0.0001 0.62 0.50 0.78 �0.0001 0.64 0.51 0.81 0.0001

Hospital characteristics

Midwest vs Northeast 0.30 0.22 0.40 �0.0001 0.36 0.28 0.47 �0.0001 0.37 0.28 0.48 �0.0001

South vs Northeast 0.76 0.59 0.98 0.0336 0.73 0.58 0.91 0.0060 0.74 0.59 0.92 0.0071

West vs Northeast 0.53 0.39 0.73 0.0001 0.61 0.44 0.84 0.0023 0.58 0.42 0.81 0.0012

Medium vs small bed sizea 1.25 0.84 1.86 0.2765 0.88 0.61 1.28 0.5128 0.87 0.60 1.26 0.4658

Large vs small bed sizea 1.31 0.89 1.91 0.1665 0.88 0.61 1.25 0.4721 0.88 0.62 1.26 0.4893

Volumeb quartile: 2 vs 1 0.12 0.02 0.68 0.0174 0.10 0.02 0.62 0.0136 0.07 0.01 0.47 0.0060

Volumeb quartile: 3 vs 1 0.36 0.11 1.22 0.1023 0.31 0.08 1.16 0.0818 0.25 0.07 0.94 0.0405

Volumeb quartile: 4 vs 1 1.20 0.40 3.62 0.7426 1.21 0.36 4.05 0.7629 0.95 0.28 3.22 0.9387

Urban nonteaching vs rural 3.24 2.38 4.40 �0.0001 2.49 1.84 3.37 �0.0001 2.58 1.90 3.49 �0.0001

Urban teaching vs rural 8.43 6.31 11.27 �0.0001 3.41 2.51 4.63 �0.0001 3.53 2.60 4.80 �0.0001

Stroke type

SAH vs ischemic stroke 2.06 1.69 2.50 �0.0001 0.57 0.46 0.70 �0.0001

ICH vs ischemic stroke 1.78 1.54 2.05 �0.0001 0.79 0.68 0.91 0.0016

Comorbid conditions

Myocardial infarction 0.46 0.36 0.58 �0.0001 0.78 0.62 0.99 0.0378

Congestive heart failure 0.60 0.51 0.71 �0.0001 0.93 0.77 1.11 0.4129

Peripheral vascular disease 0.38 0.31 0.47 �0.0001 0.57 0.46 0.71 �0.0001

Dementia 0.66 0.50 0.86 0.0020 1.82 1.40 2.38 �0.0001

Chronic pulmonary disease 0.69 0.59 0.80 �0.0001 1.07 0.92 1.25 0.3757

Mild liver disease 14.1 11.88 16.74 �0.0001 6.38 5.28 7.72 �0.0001

Diabetes without complications 0.47 0.41 0.53 �0.0001 0.56 0.48 0.65 �0.0001

Diabetes with complications 0.58 0.42 0.79 0.0005 0.36 0.25 0.50 �0.0001

Renal disease 2.87 2.48 3.31 �0.0001 2.89 2.45 3.42 �0.0001

Cancer 1.65 1.33 2.06 �0.0001 2.19 1.71 2.80 �0.0001

Moderate/severe liver disease 10.9 7.62 15.53 �0.0001 1.15 0.77 1.73 0.4967

Metastatic carcinoma 0.62 0.33 1.16 0.1349 0.33 0.16 0.67 0.0021

Valvular disease 0.40 0.31 0.52 �0.0001 0.65 0.50 0.84 0.0011

Atrial fibrillation 0.13 0.09 0.17 �0.0001 0.33 0.24 0.45 �0.0001

Hypertension 0.35 0.32 0.39 �0.0001 0.49 0.43 0.55 �0.0001

Abbreviations: CL � confidence limit; ICH � intracerebral hemorrhage; OR � odds ratio; SAH�subarachnoid hemorrhage.
a Number of short-term acute beds in a hospital. Please see full bed categorization at http://www.hcup-us.ahrq.gov/db/vars/hosp_bedsize/nisnote.jsp.
b Number of stroke hospitalizations per year for a given hospital. Multivariable model 1 includes year, sociodemographic, and hospital factors as listed in
the table. Multivariable model 2 includes year, sociodemographic, hospital, and clinical factors as listed in the table.
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stroke hospitalizations with HIV infection are rela-
tively small, reflecting the fact that stroke is generally
an infrequent manifestation of HIV infection, this
steep rise over a short period of time may be of major
public health concern. This is coupled with an in-
crease in patients on Medicaid and a decrease in
those on private insurance, which has important so-
cioeconomic consequences.

It is noteworthy that the observed increase in pa-
tients hospitalized for stroke with coexisting HIV infec-
tion seemed compelled by a rise in ischemic stroke and
not hemorrhagic stroke hospitalizations. If anything,
the proportions of patients hospitalized for SAH and
ICH with prevalent HIV infection were lower in 2006
compared to 1997, albeit nonsignificantly. Conversely,
the proportion of patients hospitalized for ischemic
stroke with comorbid HIV infection more than dou-
bled by 2006, and it appears that the first major uptick
began about midyear of 2001.

The precise reasons for the rise in patients hospi-
talized for stroke with coexisting HIV infection are
not immediately clear and are beyond the scope of
this administrative dataset to decipher. However,
there are some speculations that could be made based
partly on these results as well as prior knowledge.
The median age for stroke in this population was the
fifth decade, which is much lower than that of the
non-HIV-infected population. This indicates that
HIV infection or its treatment is directly related to
the stroke pathophysiology in this population. HIV
infection can cause stroke via several mechanisms in-
cluding HIV-stimulated endothelial activation (predis-
posing to accelerated atherosclerosis), opportunistic
infections, neoplasia, HIV-induced cardiac disease,
HIV-associated cerebral vasculopathy, HIV-induced
systemic vasculitis, prothrombosis, and metabolic
derangements.4-8 So for instance, the observed increase
in several metabolic factors over time may have predis-
posed these patients to greater risk for developing
strokes. It is also possible that recently there has been
greatly increased action by the virus in facilitating these
mechanisms to the extent that ischemic stroke inci-
dence in particular is much higher, but this would seem
unlikely without any supportive evidence.

A more plausible explanation could be that these
trends reflect consequences of broad use of combination
antiretroviral therapies in HIV-infected patients. First,
combination antiretroviral therapy increases life expect-
ancy and as such inadvertently boosts the risk of isch-
emic stroke, a condition that is highly age-correlated
and occurs with greater length of time exposure to con-
ventional vascular risk factors.1 In fact, the increase in
stroke also coincides with the introduction of combina-
tion antiretroviral drugs in the mid-1990s and increased
usage of these drugs in subsequent years. Also support-

ing this notion is the change in the demographics over
time, with older, male, and African American subjects
encountered later in the study period. Each of these de-
mographic factors could independently increase the rate
of stroke alone and account for some of the observed
differences. Similarly, longer exposure to HIV, even at
low viral load levels, may allow for the direct effects of
the virus to increase stroke risk. Second, combination
antiretroviral therapy directly causes immune activation
and metabolic and endothelial dysfunction that can ac-
celerate atherosclerosis9-11 and lead to symptomatic isch-
emic vascular events.12,13 Third, hepatotoxicity is a
known complication of combination antiretroviral drug
treatment,14 and in our multivariable analyses among
factors independently linked to coexistent HIV infec-
tion with stroke hospitalization, mild liver disease had
by far the strongest association. It is possible that the
hepato-renal dysfunction may contribute to the meta-
bolic syndrome leading to accelerated vascular disease.

This study has limitations. We cannot exclude
possible inaccurate reporting of ICD codes, we
lacked information on the rate of nonhospital strokes
in the country, and did not count stroke as a second-
ary hospital diagnosis. Furthermore, we were unable
to evaluate use or duration of antiretroviral therapy
prior to the index stroke hospitalization, or at dis-
charge. The study benefited from its nationwide
scope and clinician-diagnosed incidence data.
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New Epilepsy Measures Published by AAN
The American Academy of Neurology has developed quality measures to help measure and
improve the care of people with epilepsy. These measures were published in the January 4, 2011,
edition of Neurology®. The measures, which are simple to implement, assess performance with
regard to: assessing frequency of each seizure type, etiology evaluation, EEG and MRI assessment,
and more. To learn more, visit www.aan.com/view/measurementsets or contact Gina Gjorvad at
ggjorvad@aan.com or (651) 695-2715.
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