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Table 4.18 Adjustment of hazard ratio for birth sex by individual covariates (n=225) 

Variable(s) in  

Cox Regression Model 

HR for Females versus Males 

(95% CI) 

Sex Only 1.30 (0.82, 2.05) 

Sex and ART 1.35 (0.85, 2.13) 

Sex and Age 1.31 (0.83, 2.06) 

Sex and Race 1.36 (0.86, 2.14) 

Sex and Healthcare Facility 1.39 (0.88, 2.22) 

Sex and OI Count 1.36 (0.86, 2.15) 

Sex and HIV Transmission Category 1.70 (0.97, 2.97) 

Sex and Neuro-AIDS Condition 1.31 (0.83, 2.09) 

Sex and Timing of Neuro-AIDS (primary 

versus secondary) 

 

1.34 (0.85, 2.11) 

Sex and Timing of Neuro-AIDS (within six 

months of AIDS versus later-onset) 

 

1.46 (0.92, 2.32) 

Sex and Years Since AIDS Diagnosis 1.67 (1.05, 2.65)* 

Sex, Years Since AIDS Diagnosis, and HIV 

Transmission Category 

 

2.04 (1.17, 3.57)* 

*p<0.05 
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years).  (This model was constructed using the 1 to 20 by 5 years stratification system for 

years since AIDS diagnosis, since the exclusion of survival times greater than or equal to 16 

years, by definition, required multiple empty strata in the previously described, more 

stratified model.) 

Secondary Assessment of Potential  

Factors in the Differential Survival of  

Men and Women in the Statewide Cohort 

 Overall, women in the cohort tended to have less time between the diagnoses of 

HIV and AIDS, lower minimum CD4 cell counts and percents, and higher maximum HIV 

viral loads compared to men, although only the difference in CD4 count was statistically 

significant (Table 4.19).  Specifically, there was no significant difference in the time between 

the HIV diagnosis and the AIDS diagnosis (p=0.51, total n=213), with a median value of 

0.58 years for females and 0.67 years for males.  Also, while completeness of CD4 laboratory 

values was similar for females (minimum CD4 cell count, n=17/27, 63.0%) and males 

(minimum CD4 cell count, n=127/203, 62.6%), the median minimum CD4 cell count 

differed significantly between these two groups, with a value of 38.0 cells/L for males and 

19.0 cells/L for females (p=0.03).  The median minimum CD4 cell percent between groups 

was not significantly different (p=0.27), although males trended towards a higher percentage 

(5% vs. 3% for females).  Similarly, completeness of viral load values was comparable for 

both groups (n=10, 37.0% for females vs. n=64, 31.5% for males), and the median was 

considerably higher for women (141,547.5 copies/mL) than for men (53,179.5 copies/mL), 

although this was not statistically significant (p=0.08).   

  As shown previously, Cox regression models adjusting for minimum CD4 cell count 

tended to dilute the effects of birth sex on survival, although hazard ratios from such models 



88 
 

 
 

Table 4.19 Comparison of measures of disease progression and severity, by birth sex 

 Women Men Women vs. 

Men 

Median Time Between HIV and AIDS 

(years, n=26 women and 187 men) 

          

          0.58 

        

       0.67 

 

p=0.51 

Median Minimum CD4 Count  

(cells/L, n=17 women and 127 men) 

          

          19.0 

        

       38.0 

 

p=0.03 

Median Minimum CD4 Percent  

(n=17 women and 112 men) 

            

            3.0 

         

        5.0 

 

p=0.27 

Maximum HIV Viral Load  

(copies/mL, n=10 women and 64 men) 

 

141,547.5 

 

53,179.5 

 

p=0.08 

Note: PCP prophylaxis data may also constitute a measure of disease severity.  For more 
information about this variable, see Table 4.17. 
 
 
  

 

 

 

 

 

 

 

 

 

 



89 
 

 
 

still consistently trended towards elevated risk for women compared to men.  Furthermore, 

there was no evidence of a differential effect of ART by birth sex in either stratified model 

(interaction term in model with ART by treatment era strata, p=0.97; interaction term in 

model with age group by neuro-AIDS condition strata, p=0.75), and no evidence that the 

effect of birth sex changed over time (interaction of birth sex by years since AIDS diagnosis, 

p=0.36 and p=0.20 for the two models).  Finally, no interaction was identified between birth 

sex, ART, and treatment era (model with ART by treatment era strata, p=0.39) or between 

birth sex, age, and neuro-AIDS condition (model with age group by neuro-AIDS condition 

strata, p=0.10). 

 Interestingly, the effect of birth sex was modified by the county of residence at the 

time of the AIDS diagnosis.  Women in small metropolitan areas had significantly worse 

outcomes than men in small metropolitan areas, while differential survival among men and 

women in less populous areas was not as pronounced (Table 4.20).  

Race and Survival 

Race did not significantly impact survival in the statewide cohort.  In a univariate 

Cox regression model, members of racial minorities appeared to be at a lower risk of death 

compared to non-Hispanic white patients.  Non-Hispanic black patients, who comprised just 

over ten percent of the cohort (n=24/230, 10.3%) had a significantly lower univariate hazard 

ratio compared to the non-Hispanic white category (HR=0.53, 95% CI: 0.30 to 0.96), while 

this reduction was not statistically significant for members of the Hispanic/non-Hispanic 

other group (HR=0.84, 95% CI: 0.47 to 1.52 relative to non-Hispanic white, n=18 with 16 

classified as Hispanic).      

By contrast, adjustment for potential confounders in the initial, unstratified model 

(Table 4.9), the Hispanic/non-Hispanic other group was associated with a significantly 
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Table 4.20 Interaction of birth sex and county type (n=225) 

Birth Sex by County Status HR (95% CI)* 

Women 

     Small Metropolitan Area (n=16) 

     Other Area (n=11) 

Men 

     Small Metropolitan Area (n=136) 

     Other Area (n=62) 

 

3.85 (1.77, 8.37)** 

1.34 (0.51, 3.52) 

 

--- 

1.20 (0.80, 1.79) 

*Adjusted for variables as shown in Table 4.12; **p=0.0007; Note: County at AIDS 
diagnosis was derived from urban influence codes.  ―Other area‖ denotes any county not 
designated by urban influence codes as a small metropolitan area. 
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Table 4.22 Crude and adjusted hazard ratios for marital status (n=52) 

Form of Marital 

Status Variable 

Crude HR  

(95% CI) 

Adjusted HR  

(95% CI)* 

Adjusted HR 

(95% CI)** 

Married 

Single 

Divorced 

Widowed 

0.76 (0.10, 5.85) 

0.63 (0.08, 4.75) 

0.67 (0.08, 5.51) 

--- 

inestimable inestimable 

Married 

Other 

1.17 (0.63, 2.17) 

--- 

0.33 (0.07, 1.70) 

--- 

0.05 (0.00, 0.79)† 

--- 

*Adjusted for variables shown in Table 4.12; **Adjusted for variables shown in Table 4.14; 

†p<0.05 
 
 
 

From multivariate models, one statistically significant effect on survival was 

identified for the dichotomous marital status variable.  In the model stratified on years since 

AIDS diagnosis and timing of neuro-AIDS (within six months of AIDS diagnosis vs. later-

onset), marriage appeared to have a markedly protective effect on survival, with a hazard 

ratio of 0.05, albeit with a wide 95% CI ranging from 0.00 to 0.79 (Table 4.22).  The addition 

of the four-level variable to either stratified model gave uninterpretable results (large HRs 

and CIs ranging from 0.00 to inestimable).  Addition of the dichotomous marital status 

variable to stratified models containing minimum CD4 count gave similar results (large HRs 

and wide CIs for the model with primary versus secondary neuro-AIDS and uninterpretable 

results for the model with the six-month cutoff).   
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Comparative Analysis of Survival  
in a University-Based Cohort 

 
Descriptive Summary of UIHC Cohort 

 The UIHC cohort consisted of 172 persons with at least one neuro-AIDS condition 

diagnosed during the eligible study period (1984-2009, actual range of cases 1987-2008).  The 

rate of death in the UIHC cohort (56.4%) was lower than that in the statewide cohort 

(77.0%).  Initial neuro-AIDS conditions were classified as mixed if two or more conditions 

shared the first recorded date of diagnosis (or were within one week of this date).  Mixed 

conditions included in the UIHC cohort included all five diagnoses (i.e., 1 cryptococcosis, 3 

PCNSL, 4 PML, 5 toxoplasmosis, and 6 HAD).  One additional case of isolated PCNSL was 

identified as an initial neuro-AIDS condition, and this was added to the mixed category for 

analysis.  HAD (n=80) and cryptococcosis (n=32) were the most common initial neuro-

AIDS conditions in the UIHC cohort (Table 4.23), whereas rates of death were highest 

among patients with toxoplasmosis (75.0%), cryptococcosis (62.5%), and mixed neuro-AIDS 

(60.0%).  Rates death were not significantly different across the five categories shown in 

Table 4.23 (p=0.15). 

 The clinical and sociodemographic characteristics of the UIHC cohort overall and 

stratified by ART use are summarized in Table 4.24.  The cohort was predominantly male 

(89.5%) and white (86.6%).  The mean age (±SD) at the time of the initial neuro-AIDS 

diagnosis was 39.24 years (9.54 years), with a median of 36.91 years.  The most common 

HIV transmission risk factor in the cohort was MSM (66.3%).  Most patients lived in a small 

metropolitan area (65.5%), and a minority (25.0%) had a record of case management.  A 

majority of patients (59.3%) had one or more comorbid condition(s), while 18.0% had one 

or two neuro-AIDS conditions subsequent to the initial neuro-AIDS diagnosis. 
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Table 4.23 Frequency of initial neuro-AIDS conditions and mortality in the UIHC cohort 

 Cases (% of cohort) Deaths (% deceased) 

Cryptococcosis Only   32 (18.6%)   20 (62.5%)  

Toxoplasmosis Only   28 (16.3%)   21 (75.0%) 

PML Only   22 (12.8%)   11 (50.0%) 

HAD Only   80 (46.5%)   39 (49.4%) 

Mixed Neuro-AIDS  

     and PCNSL 

   

  10 (5.8%) 

  

   6 (60.0%) 

Cohort Total 172 (100.0%)  97 (56.4%) 
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Table 4.24 Sociodemographic and clinical characteristics of the UIHC cohort overall and 

stratified by reported ART use 

 Entire Cohort 

(n=172) 

ART  

(n=75) 

No ART 

(n=97) 

ART vs. 

No ART 

Neuro-AIDS Age 

(years) 

Mean=39.24; 

SD=9.54; 

Median=36.91 

Mean=39.93; 

SD=9.14; 

Median=39.01 

Mean=38.70; 

SD=9.85; 

Median=35.75 

p=0.48 

Birth Sex 

     Male 

 

154 (89.5%) 

 

 69 (92.0%) 

 

85 (87.6%) 

 

p=0.35 

Race  

     White 

     Black    

     Hispanic 

 

148 (86.6%) 

  21 (12.3%) 

    2 (1.2%) 

 

62 (82.7%) 

13 (17.3%) 

  0 (0.0%) 

 

86 (89.6%) 

  8 (8.3%) 

  2 (2.1%) 

p=0.10 

County (n=171) 

     Small Metro 

     Other 

 

112 (65.5%) 

  59 (34.5%) 

 

55 (74.3%) 

19 (25.7%) 

 

57 (58.8%) 

40 (41.2%) 

p=0.03 

Risk Group 

     MSM 

     Heterosexual   

       Contact 

     IDU 

     Other 

 

114 (66.3%) 

   

  28 (16.3%) 

  16 (9.3%) 

  14 (14.2%) 

 

41 (54.7%) 

 

16 (21.3%) 

11 (14.7%) 

  7 (9.3%) 

 

73 (75.3%) 

 

12 (12.4%) 

  5 (5.2%) 

  7 (7.2%) 

p=0.01 

Case Management 

on Record 

 

43 (25.0%) 

 

38 (50.7%) 

 

  5 (5.2%) 

p<0.0001 
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Table 4.24 continued 

 Entire Cohort 

(n=172) 

ART  

(n=75) 

No ART  

(n=97) 

ART vs. 

No ART 

Number of 

Comorbidities 

   None 

   One 

   Two 

   Three 

   Four 

 

 

70 (40.7%) 

66 (38.4%) 

25 (14.5%) 

  8 (4.7%) 

  3 (1.7%) 

 

 

37 (49.3%) 

28 (38.4%) 

  8 (10.7%) 

  2 (2.7%) 

  0 (0.0%) 

 

 

33 (34.0%) 

38 (39.2%) 

17 (17.5%) 

  6 (6.2%) 

  3 (3.1%) 

p=0.12 

(non-zero 

correlation, 

p=0.01) 

Total Number 

of Distinct 

Neuro-AIDS 

Conditions†  

   One  

   Two 

   Three 

 

 

 

 

141 (82.0%) 

  26 (15.1%) 

    5 (2.9%) 

 

 

 

 

63 (84.0%) 

  9 (12.0%) 

  3 (4.0%) 

 

 

 

 

78 (80.4%) 

17 (17.5%) 

  2 (2.1%) 

p=0.82 

(non-zero 

correlation,  

p=0.82) 

PCP Diagnosis   11 (6.4%)   2 (2.7%)   9 (9.3%) p=0.08 

PCP 

Prophylaxis 

 

  28 (16.3%) 

 

28 (37.3%) 

 

  0 (0.0%) 

p<0.0001 

HAART Era   82 (47.7%) 64 (85.3%) 18 (18.6%) p<0.0001 

Deaths   97 (56.4%) 17 (22.7%) 80 (82.5%) p<0.0001 

†Separated in time by more than seven days; multiple concomitant conditions (mixed neuro-
AIDS) would be classified as one event; Note: Non-zero correlation p-value is provided for 
count variables, where trend testing across strata may also be relevant. 
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Laboratory values were recorded for a minority of patients and were predominantly 

available for ART users.  The mean (±SD) minimum CD4 cell count (n=72) was 155.0 

cells/L (±152.4 cells/L), with a median value of 114.0 cells/L.  The mean (±SD) 

minimum CD4 cell percent (n=72) was 11.5% (±8.9%), with a median of 9.5%.  Similarly, 

the mean (±SD) maximum HIV viral load (n=73) was 143,998.5 copies/mL (236,061.9 

copies/mL), with a median of 38,000.0 copies/mL.  Most patients in the cohort had a record 

in the HIV Program database which preceded or corresponded with the date of the first 

neuro-AIDS diagnosis (median time difference=0.89 years prior to neuro-AIDS for all 

n=172). 

Comorbidities in the cohort included candidiasis (any, n=55), hepatitis B and C 

(acute or chronic, n=20), mycobacterial infection (any, n=22), cytomegalovirus (n=16), 

herpes simplex virus (any, n=15), varicella (n=8), Kaposi‘s sarcoma (n=7), histoplasmosis 

(n=5), cryptosporidiosis (n=2), aspergillosis (n=1), and late syphilis (n=1). 

Cause of death was available for all deceased members of the UIHC cohort (n=97).  

The most frequent codes for cause of death in the cohort were all HIV/AIDS-related: 042.9 

(n=28, 28.9%); 042.0 (n=19, 19.6%); 042.1 (n=12, 12.4%); 042.2 (n=6, 6.2%); 044.9 (n=3, 

3.1%); B20.3 (n=3, 3.1%); B22.7(n=3, 3.1%); and B24 (n=3, 3.1%).  All such codes non-

specifically represent HIV, AIDS, HIV/AIDS with opportunistic infections, or HIV/AIDS 

with malignant neoplasms and are consistent with neuro-AIDS and/or other AIDS-related 

pathologies.  The location of death (n=95 of 97 records) was most frequently an inpatient 

facility (n=47), residence (n=32), or nursing home (n=12).  (All other causes and places of 

death were associated with only 1-2 records and have not been listed individually.) 
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Characteristics of ART Use in the UIHC Cohort 

Of the 172 persons in the cohort, 75 (43.6%) had a record of ART use.  Although 

less than half of the UIHC cohort (47.7%) was diagnosed with neuro-AIDS during the 

HAART era, a majority of ART users (85.3%) were diagnosed during this period.  

Furthermore, all ART users in the cohort received ART corresponding to at least two 

antiretroviral classes at some time in their recorded clinical history.  Most commonly, these 

included nucleoside reverse transcriptase inhibitors (NRTIs) and non-nucleoside reverse 

transcriptase inhibitors (NNRTIs).  Thus, it is likely that the results reported for the UIHC 

cohort more closely approximate the effect of HAART, a regimen including three 

antiretroviral drugs—often two NRTIs and one NNRTI (a combination which would have 

been classified as two antiretroviral classes, as described above).  (For consistency with 

previous results from the statewide cohort, the term ―ART‖ was retained for the 

presentation of UIHC cohort results, and this term reflects any record of ART or HAART 

use for members of the cohort.)  Vital status was significantly associated with ART use 

(p<0.0001), with the rate of death among non-users of ART (82.5%) about 3.5 times that 

among ART users (22.7%). 

 The strongest predictors of ART use in the UIHC cohort were IDU, comorbidity 

count, case management record, and treatment era.  Univariate models for variables which 

were considered for the model-building procedure are summarized in Table 4.25.  (Since all 

members of the cohort who received PCP prophylaxis also received ART, it was not 

possible to estimate the odds ratio for PCP prophylaxis in the logistic regression model.)  

Manual backwards selection, requiring a p-value of 0.10 for a variable to remain in the 

model, revealed that IDU, case management record, and HAART treatment era were 

significant indicators of ART use, whereas ART use was significantly less likely to occur in  
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Table 4.25 Univariate logistic regression results for prediction of ART use in the UIHC 
cohort (n=172 unless otherwise noted) 

 Univariate OR 95% CI for OR 

Age at Neuro-AIDS Diagnosis 1.01 (0.98, 1.05) 

Race (n=171) 

     Hispanic, N/H Black, 

       and N/H Other 

     N/H, White 

   

   

1.80 

  --- 

 

 

 (0.74, 4.38) 

--- 

Sex (female versus male) 0.62 (0.22, 1.73) 

County (urban versus rural, n=171) 2.03 (1.05, 3.93)* 

HIV Transmission Category 

(separate models) 

     MSM 

     Heterosexual Contact 

     IDU 

 

 

  0.40 

  1.92 

  3.16 

 

 

(0.21, 0.76)* 

(0.85, 4.36) 

(1.05, 9.54)* 

Case Management on Record  18.90 (6.90, 51.75)* 

Comorbidity Count  

     (per comorbid condition) 

    

   0.62 

 

(0.43, 0.89)* 

Neuro-AIDS Conditions   

     (per separate event) 

 

   0.92 

 

(0.49, 1.76) 

PCP Diagnosis    0.27 (0.06, 1.28)* 

PCP Prophylaxis inestimable inestimable 

Era (pre-HAART vs. HAART)   0.04 (0.02, 0.09)* 

*p<0.10, the pre-specified cutoff for eligibility of a specific variable for inclusion in the 
predictive model; OR=Odds ratio 
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persons with larger numbers of comorbid conditions.  A significant interaction of case 

management record and treatment era was observed, and the model shown in Table 4.26 

accounts for this interaction.  While both case management and HAART treatment era were 

associated with ART use, these two variables in combination markedly increased the 

probability of ART use.  Thus, HAART era case management was the strongest predictor of 

ART use in the logistic regression model (OR=126.94, 95% CI: 30.99 to 519.97 compared to 

pre-HAART era cases with no record of case management).  Laboratory values were almost 

exclusively available for cohort members who received ART, and attempts to force 

laboratory variables into the model resulted in poor model fit. 

Summary of Survival Analyses for the UIHC Cohort 

 The UIHC cohort experienced better overall survival than the statewide cohort, with 

a median survival time of 3.04 years (95% CI: 1.79 to 11.62 years, Figure 4.17) for university-

based cases compared to 1.13 years (95% CI: 0.90 to 1.86 years, previous Figure 4.7) for the 

statewide cohort.  Again, a steep decline in survival was observed within the first 1-2 years 

of follow-up for UIHC cases (Figure 4.17).  HAD (median survival time=8.51 years, lower 

bound of 95% CI: 3.00 years) and mixed neuro-AIDS (median survival time=5.91 years, 

lower bound of 95% CI: 0.05 years) were associated with good overall survival, while 

toxoplasmosis had the worst general prognosis (median survival time=0.39 years, 95% CI: 

0.12 to 2.64 years) (Table 4.27).  (Survival time varied significantly across all five neuro-AIDS 

conditions in Table 4.27, using the Kruskal-Wallis test, p=0.009, although the log-rank test 

was not used to compare survival curves, due to a violation of the necessary assumptions of 

this test.)   

 Survival was significantly better among ART users (log-rank test p<0.0001, 

compared to non-users, Figure 4.18) and persons diagnosed with neuro-AIDS during the  
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Table 4.26 Multivariate logistic regression models for prediction of ART use in the UIHC 
cohort (n=172) 

Predictors OR (95% CIs) 

IDU 

Comorbidity Count  

(per comorbid conditions) 

Case Management by Era 

     Case Management on Record 

         HAART Era 

         Pre-HAART Era 

     No Case Management on Record 

        HAART Era 

        Pre-HAART Era 

    4.36 (0.80, 23.90)* 

 

    0.61 (0.35, 1.05)* 

 

 

126.94 (30.99, 519.97)* 

  82.98 (7.87, 874.43) 

 

  35.19 (11.28, 109.77) 

  --- 

*p<0.10, the pre-specified cutoff for maintenance of a specific variable in the predictive 
model; OR=Odds ratio 
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Figure 4.17 Kaplan-Meier survival curves for UIHC cohort (n=172) 
 

 

 

Table 4.27 Median survival times for single and mixed neuro-AIDS conditions in the UIHC 
cohort 

 Median Survival 

Time (years) 

95% CI for Median  

Survival Time (years) 

Cryptococcosis Only (n=32) 2.64 1.18, . 

Toxoplasmosis Only (n=28) 0.39 0.12, 2.64 

PML Only (n=22) . 0.20, . 

HAD Only (n=80) 8.51 3.00, . 

Mixed Neuro-AIDS  

     and PCNSL (n=10) 

 

5.91 

 

0.05, . 

Cohort Total (n=172) 1.13 0.90, 1.86 

. = inestimable 
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Figure 4.18 Kaplan-Meier survival curves for UIHC cohort, by ART use 
 
 
 
HAART era (log-rank test p<0.0001, compared to pre-HAART era cases, Figure 4.19).  The 

median survival time among ART users was inestimable, with a 95% CI lower bound of 

13.10 years, and the median survival time for non-users was 0.81 years (95% CI: 0.46 to 1.23 

years).  Similarly, the 95% CI lower bound for HAART era cases was 11.62 years, compared  

to a median survival time among pre-HAART era cases of 1.20 years (95% CI: 0.59 to 1.75 

years). 

Neither birth sex nor age group (<35 years vs. ≥ 35 years) had a statistically 

significant effect on survival (Figures 4.20 and 4.21), although women tended to fare worse 

than men after the first 1-2 years of follow-up.  The median survival among males in the 

cohort was 4.47 years (95% CI: 2.29 to 13.10 years) compared to 1.57 years (lower bound of 

95% CI: 0.53 years) among female members of the cohort (log-rank p=0.26). 
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Figure 4.19 Kaplan-Meier survival curves for UIHC cohort, by treatment era 

 

 

 
Figure 4.20 Kaplan-Meier survival curves for UIHC cohort, by birth sex 
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Figure 4.21 Kaplan-Meier survival curves for UIHC cohort, by age group  

(<35 years vs. ≥ 35 years) 
 

 

In multivariate Cox regression models, the proportional hazards assumption was 

violated for multiple variables, including ART, and neither Poisson nor negative binomial 

models fit the data well, giving evidence of overdispersion.  Thus, accelerated failure time 

models were used to estimate the effect of ART and potential factors in healthcare access 

and disparity for the UIHC cohort.  (An accelerated failure time model using the statewide 

cohort data is provided in Table B.9 for more direct comparison with the results from the 

UIHC analysis.) 

Impact of Clinical Factors on Survival in the UIHC Cohort 

ART use strongly influenced survival in the UIHC cohort (Table 4.28).  The 

expected survival time among ART users was 37.71 times that among non-users (95% CI: 

14.44 to 99.48).  There was, however, no significant evidence of interaction between ART 

and year of neuro-AIDS diagnosis (p=0.48), age at initial neuro-AIDS diagnosis (p=0.62), or  
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Table 4.28 Accelerated failure time model for survival in the UIHC cohort (n=171 for 
adjusted model) 

 Crude Parameter 

Estimate (95% CI) 

Adjusted Parameter 

Estimate (95% CI) 

ART Use   3.95 (3.11, 4.78)*   3.63 (2.67, 4.60)* 

Neuro-AIDS Age (per year) -0.01 (-0.06, 0.03) -0.03 (-0.06, 0.01) 

Race 

     Hispanic and  

        N/H, Black 

     N/H, White      

 

 

 1.27 (-0.23, 2.78) 

 --- 

 

 

  0.61 (-0.46, 1.70) 

  --- 

Birth Sex (female vs. male) -0.73 (-2.18, 0.72) -0.36 (-1.77, 1.05) 

Comorbidity Count (per comorbidity) -0.71 (-1.18, -0.24)* -0.25 (-0.60, 0.09) 

Transmission Category 

     MSM  

     Heterosexual Contact 

     IDU   

     Other 

 

-1.03 (-2.91, 0.85) 

 0.01 (-2.11, 2.14) 

 0.11 (-2.31, 2.53) 

 --- 

 

-0.37 (-1.82, 1.09) 

 0.20 (-1.53, 1.93) 

-0.37 (-2.20, 1.46) 

 --- 

Years Since Neuro-AIDS 

Diagnosis (per year) 

 

-0.28 (-0.38, -0.17)* 

 

0.03 (-0.07, 0.12) 

*p<0.05; N/H=Non-Hispanic; Note: Parameter estimates are taken directly from the 
accelerated failure time model with a log-logistic distribution and are presented here to 
clearly distinguish these results from those of the Cox regression models described 
previously for the statewide cohort.  Crude parameter estimates still reflect univariate 
modeling results, whereas adjusted parameter estimates are taken from a multivariate model 
containing all variables in the table, which is continued on the following page. 
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Table 4.28 continued 

 Crude Parameter 

Estimate (95% CI) 

Adjusted Parameter 

Estimate (95% CI) 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed/PCNSL 

     PML 

     Toxoplasmosis 

 

1.97 (0.53, 3.40)* 

2.58 (1.33, 3.84)* 

1.16 (-1.17, 3.49) 

1.52 (-0.20, 3.24) 

--- 

 

1.38 (0.31, 2.45)* 

1.36 (0.41, 2.30)* 

0.54 (-1.04, 2.13) 

0.52 (-0.78, 1.82) 

-- 

*p<0.05; Note: Parameter estimates are taken directly from the accelerated failure time 
model with a log-logistic distribution and are presented here to clearly distinguish these 
results from those of the Cox regression models described previously for the statewide 
cohort.  Crude parameter estimates still reflect univariate modeling results, whereas adjusted 
parameter estimates are taken from a multivariate model containing all variables in the table. 
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neuro-AIDS condition (p=0.38), or between neuro-AIDS age and neuro-AIDS condition 

(p=0.08) in this cohort.   

Controlling for inpatient/outpatient facility type (n=170), development of later-onset 

neuro-AIDS conditions (any versus none, n=171), or case management record (n=171) did 

not appreciably change the model results.  ART remained a strong positive predictor of 

survival in each model.  Neither facility type nor later-onset conditions independently 

offered further prognostic information (p=0.61 and p=0.30, respectively).  Case 

management was negatively associated with survival (p=0.07, survival time among case-

managed persons about 0.36 times that among persons without a case management record, 

95% CI: 0.12 to 1.08) after controlling for ART, with which previous models showed this 

variable to be closely associated.  Finally, inclusion of static laboratory values for the UIHC 

cohort resulted in poor model fit and unreliable results.  (Previous attempts with Cox and 

Poisson models to include static or time-varying laboratory covariates resulted in similar 

outcomes.) 

Impact of Sociodemographic Factors  

on Survival in the UIHC Cohort 

Women had a non-significant survival disadvantage in the UIHC cohort, with an 

expected survival time about 0.70 times that for men (95% CI: 0.17 to 2.86).  Race was not a 

significant predictor of survival in the multivariate accelerated failure time model, while  

residence in a small metropolitan county was associated with a non-significant decrease in 

overall survival time when added to the model shown in Table 4.28 (survival time in small 

metropolitan cases 0.62 times that among more rural cases, 95% CI: 0.30 to 1.28 for model 

with n=170).  There was no evidence of interaction between sex and county type (p=0.35), 

ART use (p=0.13), or years since the neuro-AIDS diagnosis (p=0.60) in the UIHC cohort. 
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A diagnosis of depression (including depressive disorders, psychotic depression, and 

bipolar depression) was documented in the medical record for 27 patients (5.6% of women 

in the cohort and 17.0% of men), 26 of whom were male.  Documented depression was a 

significant univariate predictor of improved survival (expected survival length 5.52 times that 

expected without documented depression, 95% CI: 1.34 to 22.65).  However, addition of 

this variable to the multivariate model suggested that documented depression was associated 

with a slight, non-significant reduction in survival time (survival time with documented 

depression 0.94 times that without this diagnosis on record, 95% CI: 0.46 to 1.94) after 

controlling for potential confounders.  Interestingly, the effect of birth sex was reversed in 

the model accounting for documented depression (survival time among women 1.40 times 

that among men, 95% CI: 0.56 to 3.47). 

Marital status information was only available from the death record.  Inclusion of 

this variable in the multivariate model provided no evidence of an effect of marital status on 

expected survival time (p=0.61 for model with n=94).  However, this also reversed the effect 

of birth sex on survival, with women having a non-significant advantage (survival time 1.31 

times that among men, 95% CI: 0.52 to 3.33) after adjustment for this factor. 
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CHAPTER V 
 

DISCUSSION 
 

Summary of Key Findings 

 The findings from both the statewide and university-based cohorts demonstrate the 

prognostic importance of clinical and sociodemographic factors in survival following an 

HIV/AIDS-related neurologic condition.  ART use, particularly among HAART era cases, 

had a marked positive effect on survival in both the statewide cohort and the university-

based cohort.  The survival experience for specific neuro-AIDS conditions appeared to 

differ by age group, with persons at least 35 years old at the time of the AIDS diagnosis 

faring better than younger persons with the same diagnosis for some conditions, such as 

HAD.  In both cohorts, women tended to have poorer outcomes compared to men, with a 

significant survival disadvantage for women in small metropolitan areas in the statewide 

cohort.  There was no evidence of racial or rural disparities with respect to survival in the 

two cohorts.   

Comparison of Cohorts 

 Although the two cohorts were likely non-independent, the UIHC cohort differed 

from the statewide cohort in several important ways.  First, the UIHC cohort represents 

cases who presented to a university-based care center (inpatient or outpatient) at the time of 

the neurologic diagnosis and who received HIV-related care at the UIHC Virology Clinic/ 

UIHC HIV Program.  Thus, this cohort is less representative of the general HIV/AIDS 

population in Iowa than the statewide surveillance data.   

Second, patients in the UIHC cohort may represent less severe cases of neuro-AIDS, 

patients who predominantly received care from a single group of experienced providers, 

and/or patients who received HAART.  UIHC cohort members were less likely than IDPH 
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cohort members to require or receive PCP prophylaxis, a measure which is linked to 

HIV/AIDS disease severity, and more likely to receive ART during the HAART era.  The 

rate of death was also much lower for the UIHC cohort (55.8%) than that for the statewide 

data (77.0%).  This is consistent with the available laboratory data from both cohorts, which 

demonstrate that CD4 cell counts and percents in the UIHC cohort were generally higher 

compared to those in the ART group from the statewide cohort. 

It is unclear whether the survival advantage among university-based cases was related 

to disease severity, HAART, provider experience, or the selection method for the UIHC 

cohort.  Several possibilities exist.  The severest or most complicated neuro-AIDS 

conditions may often have been referred, or may otherwise have initially presented, to the 

university setting, and these would have been reflected by the original pool of neurologic 

diagnoses derived from the medical record.  However, such cases would not necessarily be 

followed for clinic-based care and, therefore, would not always have been included in the 

cohort.  Also, since the linkage with the HIV Program database was used to confirm the 

HIV/AIDS diagnosis for members of the cohort and since vital status ascertainment in the 

medical record was expected to be largely incomplete, it was not possible to assess the death 

rate among neuro-AIDS cases diagnosed at the UIHC which were not ultimately included in 

the cohort.    

Finally, the completeness of vital status ascertainment for the two cohorts may have 

differed.  For the UIHC cohort, this was based on Iowa death certificate data, which was the 

most complete available data source.  Death data for the statewide cohort was derived from 

Iowa death certificate data as well as the Social Security Death Master File.  While the 

methods of endpoint ascertainment may have resulted in underreporting of vital status in the 
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UIHC cohort, it is unlikely that this factor solely explains the lower death rate among the 

university-based cohort, which appeared to represent less severe disease overall. 

Patterns of ART Use 

 ART use in one or both cohorts was strongly associated with PCP prophylaxis, 

treatment era, case management, and HIV transmission risk (i.e., undetermined risk or IDU).  

Unsurprisingly, PCP prophylaxis was strongly associated with ART use, in that most or all 

patients who received PCP prophylactic medication also received one or more antiretroviral 

agents.  Meanwhile, the association of ART use and treatment era likely reflects both the 

ongoing development of pharmacologic options for the treatment of HIV/AIDS and the 

increased use of ART regimens over time.  Case management was strongly associated with 

ART use, a finding which is consistent with the general goals of case management programs 

regarding access to treatment resources, as previously described.  While persons with 

undetermined HIV transmission risk factors in the statewide cohort and persons with a 

history of IDU in the UIHC cohort were more likely to receive ART, it is unclear from these 

data whether the transmission risk factor itself constituted the indication for drug therapy or 

whether these risk factors were more commonly associated with other indications. 

 In the UIHC population, ART use was negatively associated with the number of 

comorbidities and/or opportunistic infections.  The absence of ART therapy in such cases 

likely increased the risk for AIDS-related opportunistic infections and neoplasms.  The 

apparent lack of antiretroviral therapy in patients with multiple comorbidities may reflect any 

number of considerations, including measures of both clinical practice and patient 

preference.  However, there was no evidence that the observed relationship of ART and 

comorbidity differed in the pre-HAART and HAART eras. 
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 Laboratory values generally failed to predict ART use.  While this finding may reflect 

the absence of available laboratory data for both cohorts, both PCP prophylaxis and 

comorbidity also reflect disease severity, including immunologic status, and may have served 

as partial proxy measures for CD4 cell and/or HIV viral load data.   

Finally, the multivariate predictive models of ART use in both cohorts demonstrate 

that therapy was not differentially prescribed with respect to age, birth sex, race, or county 

status.  Overall, ART use followed clinically and/or temporally explicable patterns. 

Impact of ART and HAART on Survival 

ART use, particularly during the HAART era, had a marked and consistent impact 

on survival in both the statewide and university-based cohorts.  In both cohorts (and 

perhaps especially within the statewide data), ART prescription for individual patients may 

have been underreported.  Furthermore, ART use in both cohorts was defined according to 

clinician report and does not measure patient adherence with the prescribed regimens.  Both 

underreporting of ART use and underestimation of adherence in patients classified as ART 

users would tend to bias the estimated effect of these drugs towards the null hypothesis, 

diluting the estimated survival advantage afforded by these medications.  Thus, the results 

reported here constitute particularly strong evidence regarding the substantial and positive 

prognostic impact of ART use among persons with neuro-AIDS. 

ART use interacted with treatment era in the statewide cohort but not in the 

university-based cohort.  The absence of interaction in the latter group is likely a result of the 

high proportion of HAART era ART users in the university cohort, such that the UIHC 

groups of ART users represents, almost exclusively, persons eligible for HAART.  In the 

statewide cohort, HAART era ART users had a substantial survival advantage over non-

users diagnosed during the pre-HAART era.  Indeed, stratification of results on ART use by 
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treatment era further revealed that HAART era cases outsurvived pre-HAART cases, even in 

the absence of reported ART use.  The trend toward improved survival in HAART era cases 

without ART suggests that many of these persons eventually received ART but were 

misclassified as non-users (creating a bias towards the null hypothesis as described above) 

and/or that adjunctive therapies and resources also improved over the course of the 

epidemic and contributed to the relative advantage of HAART era cases compared to their 

pre-HAART counterparts. 

There was no evidence that ART use was modified by patient age.  As the 

HIV/AIDS population continues to age and as HIV-associated and age-associated 

neurocognitive disorders may continue to accumulate in this population, these results 

suggest that the positive prognostic impact of ART in neuro-AIDS neither deteriorates nor 

improves with advancing age.     

This study provides further evidence that neuro-AIDS conditions remain a cause of 

morbidity and mortality in the HIV/AIDS population in the HAART era.  Although 

HAART may decrease the risk of neurologic complications by slowing the progress of 

disease and may improve prognosis among some patients with neuro-AIDS, HAART may 

not precede the onset of neurologic complications in all cases.  HAD, for instance, 

constitutes the first AIDS-indicator disease in an estimated 3-10% of patients [5, 7], which 

may in turn prompt consideration of HAART.  Furthermore, even when treatment is 

instituted in patients without previous neurologic disease, HAART may not completely 

ameliorate the risk of subsequent neurologic complications.  Neurologic dysfunction, 

especially that underlying HIV-associated neurocognitive disorders, likely involves a process 

of viral infection, host immune system dysregulation, and neuronal injury, and as such may 

not be comprehensively addressed via antiretroviral regimens alone [8].  Although the results 
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of this study demonstrate the substantial prognostic value of ART in neuro-AIDS, other 

factors (such as age and sex) constitute important, independent predictors of survival, as 

well.    

Impact of Age and Neuro-AIDS Condition on Survival 

Age had a negative impact on survival overall, and age modified the prognosis in 

different neuro-AIDS conditions in the statewide cohort.  Interestingly, persons 35 years of 

age and older, fared better in most diagnostic categories compared to younger individuals 

with the same diagnosis.  It is possible that these results were confounded by other measures 

which were unavailable for this population.  For instance, persons in the younger age groups 

may have been more likely to engage in high risk activities than older individuals, and 

socioeconomic and psychosocial resources—including education level, financial stability, and 

community-level position or participation—may also have differed between these groups. 

 Notably, the difference within age group by neuro-AIDS condition categories was 

often small, and often coincided with overlapping confidence intervals for the hazard ratio, 

which may in part reflect limited statistical power to detect differences between such strata in 

this cohort.  Furthermore, condition-specific estimates were generally not robust against the 

addition of other variables, such as minimum CD4 cell count.  Taken together, the results 

from the statewide cohort suggest that age may modify the prognosis of neuro-AIDS 

conditions, but subsequent research is required to confirm and/or explicate this finding.   

Impact of Birth Sex on Survival 

 Women in both cohorts tended to fare worse than their male counterparts, and the 

survival disadvantage was statistically significant in the statewide cohort.  Given the relatively 

low numbers of women in the study (n=27 in the statewide data and n=18 in the UIHC 

data), the detection of this persistent disparity in both cohorts warrants further investigation 
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of the survival experience of male and female patients with neuro-AIDS.  Several potential 

factors in the observed effect of birth sex were considered, including potential differences 

between men and women with respect to initial disease severity, timing within the overall 

HIV/AIDS epidemic, effects of ART, adherence to ART, neurologic or psychiatric 

comorbidity, and psychosocial support. 

 On average, women in the statewide cohort presented with more severe disease than 

men.  However, in both cohorts, inclusion of measures of severity such as OI or 

comorbidity counts, PCP data, and CD4 cell values did not eliminate the apparent survival 

disadvantage for women compared to men, and in many such instances, the effect of birth 

sex remained statistically significant.  Although it is likely that the initial severity of AIDS 

and/or neuro-AIDS among women at the time of diagnosis contributed to the observed 

disparity, it does not appear to explain the full effect of birth sex on survival following a 

neuro-AIDS diagnosis.  Furthermore, a substantial difference between men and women with 

respect to disease severity at the time of the initial neuro-AIDS diagnosis would itself 

constitute a notable disparity and one which would likely result in poorer outcomes among 

affected women.   

Women represent a sort of second wave of the HIV/AIDS epidemic, with increasing 

incidence of HIV/AIDS among women occurring in parallel to advancements in 

therapeutics and other resources for HIV/AIDS in general.  As a result, women in both 

cohorts were more likely to be diagnosed at a time when survival rates among HIV/AIDS 

patients were also climbing.  Controlling for year of diagnosis (as well as HIV transmission 

risk category) unmasked a significant survival difference between men and women in the 

statewide cohort, a finding which emphasizes the importance of multivariate modeling (or 
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other methods to control for year of diagnosis) in studies of male and female patients with 

HIV/AIDS.   

Previous research, published predominantly in the 1990s, presented conflicting 

evidence about the effect of birth sex on survival and disease progression in HIV/AIDS in 

general.  Studies reported no difference in survival between men and women with 

HIV/AIDS [30-32], no difference in disease progression but a significant survival 

disadvantage for women compared to men [33], and no difference in survival among men 

and women taking ART but worse outcomes for females compared to males in a non-ART 

group [34].  The results of the present study demonstrate that, controlling for year of 

diagnosis, HIV transmission risk category, ART, and other potential confounders, women 

had poorer outcomes than men with neuro-AIDS.  Furthermore, there was no evidence that 

this improved over time (no interaction between birth sex and year of diagnosis), as the risk 

of HIV/AIDS among women became more widely recognized. 

 In addition, the present study provided no evidence that the prognostic effect of 

ART differed between men and women.  These results may suggest that ART exerts similar 

neurologic or immunologic effects among men and women, at least as such effects pertain to 

overall survival following a neuro-AIDS diagnosis and/or may reduce concern that ART 

adherence appreciably differed among men and women.  Interestingly, Kempf et al. showed 

that men and women in a university-based retrospective cohort study of HIV/AIDS patients 

were equally likely to change or discontinue ART but that women, on average, spent more 

days off medication compared to men, and that women were also more likely to change or 

discontinue medications due to poor adherence and/or drug toxicities, including neurologic 

and psychiatric symptoms [35].   
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This latter finding by Kempf et al. may suggest that neuropsychiatric symptoms or 

comorbidities occur at higher rates among women, which may in turn have detrimental 

impacts on survival.  Research elsewhere suggests that progression of nervous system disease 

in HIV/AIDS, including performance on neuropsychological assessments as well as plasma 

and cerebrospinal fluid viral RNA, does not differ significantly between HIV-infected men 

and HIV-infected women [36].  As noted previously for HIV/AIDS populations in general, 

however, disease progression may occur at similar rates among men and women while 

survival does not [33].   

The presence of specific comorbidities, such as major depression, particularly if such 

diagnoses are not correctly identified among affected female patients, may help to explain 

the survival disparity between men and women.  Interestingly, controlling for documented 

depression in the UIHC cohort reversed the effect of birth sex on expected survival time, 

albeit with a small number of cases (including only one woman with documented 

depression).  Furthermore, the prevalence of documented depression in this study (5.6% of 

women in the cohort and 17.0% of men) suggests that depression may have been under-

ascertained among female neuro-AIDS patients and/or that neuro-AIDS severity and 

progression in female patients precluded psychiatric diagnoses. 

 Finally, the survival disadvantage for women in the statewide cohort predominantly 

occurred among men and women who lived in small metropolitan areas.  This, combined 

with the non-significant impact of county status on survival in either cohort, suggests that 

geographic access to care did not contribute to the survival disadvantage for women.  

Furthermore, men and women in rural environments and women in small metropolitan 

areas all tended to fare worse than men in small metropolitan areas (although only the 

difference between men and women in metropolitan areas was statistically significant).  This 
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may be consistent with improved systems of psychosocial support for those who currently 

bear the predominant share of the HIV/AIDS disease burden in Iowa, with less support for 

those who fall outside of the average patient profile.  It is also possible that the interaction of 

birth sex and county of AIDS diagnosis represents a migration effect—that women with 

more substantial comorbidities, including psychiatric comorbidities, or fewer psychosocial or 

socioeconomic resources (perhaps even as a result of medical illness), were more likely to 

reside in or present for care in a small metropolitan area. 

The reversal of the birth sex effect with inclusion of the marital status variable in the 

UIHC model may further highlight the role of psychosocial support in survival among 

women and men.  However, this result should be interpreted with caution, since it involved 

a relatively small number of cases, since marital status was ascertained from the death 

document alone and does not represent persons who survived until the end of the study 

period, and since this variable likely provides an inaccurate representation of relationship 

support among many persons in the MSM category, for whom marriage to male partners 

was improbable throughout much of the study period.   

Impact of Other Clinical  

and Sociodemographic Factors 

 The timing of the neuro-AIDS diagnosis with respect to the AIDS diagnosis 

significantly impacted survival among statewide cases, although comorbidity, race, and 

county status appeared to have limited prognostic value in either cohort.  Neuro-AIDS 

diagnoses which coincided with the initial AIDS diagnosis or which occurred within six 

months of AIDS were associated with significantly better outcomes than those diagnosed 

later in the course of disease.  Meanwhile, neither the comorbidity count in the UIHC cohort 

nor the opportunistic infection count in the statewide cohort was a significant prognostic 
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indicator after adjustment for other factors.  Indeed, the expanded list of eligible 

comorbidities, including hepatitis B and C infection and candidiasis, in the UIHC cohort did 

not significantly change the prognostic value of this variable, although the expanded 

comorbidity criterion was a significant negative indicator for ART use among UIHC cases.  

Similarly, sociodemographic measures with significant prognostic importance, other than 

birth sex, were not identified.  There was no evidence in either cohort that race or county 

status was a significant predictor of mortality, although county of residence modified the 

effect of birth sex in the statewide cohort. 

Modeling of Static and  

Time-Varying Laboratory Values 

Although the quantity of available laboratory data was limited for this study and 

although collection of such data was probably biased toward those in more routine care, 

other measures—including ART use and PCP prophylaxis use—likely represent proxy 

measures of immunologic status, since prescription of these medications is often tied to 

measures of clinical severity, including CD4 cell count and HIV viral load.  Predictive 

models for ART use in both cohorts also suggest that the use of such medications was 

clinically and/or temporally reasonable, further validating the assertion that ART use serves 

as a partial proxy measure for clinical status.  Notably, also, addition of laboratory variables 

to the models for the statewide cohort did not appreciably change the patterns and 

predictors of survival observed for the cohort overall.   

For the statewide cohort, CD4 cell data were more complete, and perhaps more 

accurate, than HIV viral load data.  As such, CD4 cell count was preferentially included in 

the multivariate modeling procedures.  It is possible that CD4 cell data represent a more 

accurate profile of clinical severity than viral load data alone, as these data more directly 
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reflect the immunologic status of the patient as a consequence of viral load, ART, and other 

factors.  As previously noted, however, the biologic mechanisms underlying HIV/AIDS-

associated neurologic disease are not likely the composite outcome of viral replication and 

host immunodepletion alone, but likely involve more complex processes of neuronal injury, 

cytokine elaboration, or macrophage infection [8, 37], none of which may be adequately 

represented by CD4 cell or HIV viral load data.   

 Finally, the proper interpretations of static and time-varying laboratory covariates in 

studies of ART effects are likely quite different.  Static values, such as minimum CD4 cell 

count or maximum HIV viral load, probably measure a trough in clinical status, which may 

be predictive of overall survival and of subsequent ART prescription and may thus represent 

a potential confounder of the effects of ART.  By contrast, time-varying laboratory values 

are more likely to reflect the course of a patient‘s clinical status, particularly in the setting of 

ART therapy, and may in fact represent mediating variables between ART and its effect on 

overall survival.  This difference between static and time-varying laboratory covariates, 

combined with the loss of power related to the small number of records available for models 

with laboratory values, may explain why the effect of ART lost statistical significance in the 

time-varying models.    

Study Strengths and Limitations  

The present study involved extensive use of pre-existing surveillance data.  While this 

streamlines the data collection process, extends the use of existing data, and increases the 

number of available records (records spanning from 1985-2007 for the IDPH data and 1987-

2008 for the UIHC data), the nature of the data is necessarily dictated by the methods 

originally associated with each database.  Several potential strengths and limitations of these 

methods are outlined below. 
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First, the number of neuro-AIDS conditions represented by these cohorts, as well as 

the number of women in each cohort, was relatively small.  Despite the potential for bias 

(towards the null hypothesis) stemming from ART underreporting or non-adherence, a 

strong effect of ART was detected in both cohorts.  By contrast, detection of the effect of 

birth sex may have been limited by statistical power, particularly for the UIHC cohort.  In 

the latter case, retrospective calculations suggest that the minimum detectable hazard ratio 

with 80% power (for n=17 women and 155 men, median survival among men=4.47 years, 

an accrual period of 20 years, a follow-up period of 2 years, and alpha=0.05) was 2.51 

(Vanderbilt PS).  By contrast, the power to detect of a minimum hazard ratio of 2.00 or 1.50 

for women compared to men in this cohort would have been only 59.4% and 26.8%, 

respectively. 

At the same time, however, the study sample here was considerably larger than that 

for many previous studies, and the statewide cohort was population-based, suggesting that 

these results may be more readily generalizable to the HIV/AIDS population in the US than 

those previously published in this area of interest.  Another advantage of the present study is 

that the conditions with the largest sample sizes (i.e., cryptococcosis and HAD) were also 

those conditions where the survival analysis literature has been particularly sparse (compared 

to PCNSL and PML, for which sample sizes were smaller in these cohorts, as expected).   

Next, the ascertainment of neuro-AIDS conditions by the surveillance database was 

probably incomplete.  Some neuro-AIDS conditions present at the time of diagnosis were 

probably not reported to the system, either because the condition was simply unrecognized 

and undiagnosed or because recent changes in AIDS diagnostic criteria allow for diagnosis 

using CD4 cell count (and not necessarily AIDS-defining illnesses) in some instances.  Thus, 

reporting of neurologic AIDS-defining illnesses in recent years may have decreased, although 
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the true incidence of certain AIDS-defining neurologic conditions may also have decreased 

during this period, as HIV screening and treatment improved.  While year of diagnosis was 

included in the modeling procedures, effects associated with this covariate may reflect a 

number of measures that changed over the study period (i.e., HIV screening, ART 

effectiveness for primary prevention of neuro-AIDS, and reporting of neuro-AIDS 

conditions).  In addition, if underreporting of neuro-AIDS conditions occurred following 

the development of new diagnostic algorithms (i.e., those based on CD4 cell count), the 

most severe cases may still be more consistently reported than less severe cases, such that 

the cohort would represent the most severe neuro-AIDS diagnoses.  Since the primary 

objective of this research was to ascertain prognostic indicators among neuro-AIDS patients, 

and since prognostic information may be most valuable in the most severe cases, these data 

still provide useful prognostic information for patients and providers.   

Meanwhile, the treatment information available from the surveillance database was 

very limited.  Unfortunately, additional treatment information could not be obtained from 

other data sources, healthcare providers, or clinical facilities due to privacy restrictions 

associated with the HIV/AIDS Reporting System.  However, two analytic strategies were 

employed to address this.  First, an ART by year of diagnosis interaction term was 

incorporated into the Cox regression model for the statewide cohort, in order to reflect 

changes in treatment effectiveness (perhaps due to differing drug efficacies) over time.  

Second, a similar analysis was conducted using more detailed clinical data for a university-

based cohort, with similar results.   

Lastly, cause of death ascertainment for the statewide cohort was largely incomplete, 

precluding further conclusions about the clinical mechanisms leading to death in this cohort.  

For the subsample of cases for which this information was available, however, causes of 
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death were consistent with the findings from the UIHC cohort, for which cause of death 

was ascertained for all deceased members of the cohort.  Death in the UIHC cohort was 

typically associated with HIV/AIDS-related disease, which may have included neuro-AIDS 

or other complications of AIDS.   

Context of Present Study in the Literature 

 This study represents the use of HARS/e-HARS data to characterize the survival 

experience of neuro-AIDS patients over the full course of the HIV/AIDS epidemic in Iowa.  

It is one of very few attempts to include multiple neuro-AIDS conditions in a single study, 

to make use of long-term surveillance data, to characterize neuro-AIDS survival in the US 

using a population-based design, or to employ multiple analytic approaches to the 

assessment of survival in patients affected by neuro-AIDS.  An added advantage of this 

research is the completion of a smaller study in a university-based cohort, with similar 

survival patterns identified in both cohorts despite differences in data collection, subject 

selection, variable construction, and vital status ascertainment.  As such, this study 

demonstrates that neuro-AIDS remains a cause of morbidity and mortality in the HAART 

era, that ART has a substantially positive impact on survival among patients with neuro-

AIDS, and that women with neuro-AIDS have a survival disadvantage compared to men.  

At the same time, neither race nor county of residence had a substantial impact on overall 

survival, although county status modified the effect of birth sex in the statewide cohort. 

Potential Directions for Subsequent Research,  

Public Health Practice, and Clinical Efforts 

 The burden of neurologic disease among HIV/AIDS patients, combined with the 

high rate of disability and death in patients affected by such conditions, warrants a proactive 

approach to the neuro-AIDS research infrastructure.  Long-term data reflecting the 
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experiences of HIV/AIDS patients over the course of the epidemic have been developed by 

multiple agencies and organizations—with objectives related to disease surveillance, funding 

allocation, clinical care, and so on.  However, such data are rarely used (and even more rarely 

combined) to study neuro-AIDS in the US population.  While data security remains a 

substantial and legitimate concern in HIV/AIDS research in general, the thoughtful and 

expedient application of such data to the benefit of individual patients and populations is 

imperative, particularly in such instances where the rate of death is high and the median 

survival length is extraordinarily short.   

In the future, effective use of HIV/AIDS data will rely on the development of 

efficient collaborative structures between agencies and may incorporate pre-specified 

mechanisms for data use and linkage as well as interagency dialogue about the processes of 

data collection and variable construction underlying each database.  The present study 

represents an important advancement toward this goal.  Here, multiple datasets, including 

those maintained by both public health and university-based entities, were successfully 

employed to investigate the survival experience of neuro-AIDS patients in Iowa.   Similar 

methods may be extended to other states and other data sources.   

As the present study also indicates, neuro-AIDS continues to occur in the 

HIV/AIDS population in the HAART era, although HAART may substantially reduce the 

rate of death among patients with neuro-AIDS.  Development of adjunctive therapies—

perhaps directed towards alternate pathologic or immunologic mechanisms such as 

macrophage infection, neuronal injury, or cytokine elaboration—may augment the survival 

advantage conferred by antiretroviral agents.  In addition, the impact of psychiatric 

symptoms and comorbidities—including depression, anxiety, psychosis, delirium, and 

dementia—among patients with neuro-AIDS should be further quantified, and screening 
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and treatment of psychiatric conditions in patients with a history of neuro-AIDS should be 

encouraged. 

This study also explored the relationship of survival and potential factors in 

healthcare access and disparity, including racial minority, rural residence, and female birth 

sex.  Although neither race nor county of residence were significantly associated with 

survival in this study, these results should be confirmed in other states and healthcare 

settings.  Likewise, the survival disadvantage of women compared to men should be 

confirmed in other patient populations, and the mechanisms underlying any such disparity 

should be further elucidated.  To accomplish such research, efforts to include women and 

members of other underrepresented groups with respect to the HIV/AIDS population as a 

whole should be widely encouraged in neuro-AIDS research.  Meanwhile, efforts to explore 

these findings should not delay concurrent clinical and public health efforts directed towards 

screening, treatment, and support for women affected by neuro-AIDS, including potential 

assessment of comorbid psychiatric disorders.   

Subsequent research might also explore the potential interaction of age and neuro-

AIDS condition in predicting overall survival, an interaction which could not be fully 

elucidated by the results of this study.  Future work in this area should involve larger 

numbers of patients than the subgroup analyses here could allow, and such studies will 

benefit from thorough assessment of neurologic and psychiatric conditions, age-related 

comorbidities (including cardiovascular disease and neoplastic conditions) and other 

competing risks, behavioral measures, and environmental exposures.  A better of 

understanding of the relationship of age and neuro-AIDS will provide a particularly 

important epidemiologic context for an aging HIV/AIDS population, wherein age-
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associated neurologic conditions, such as stroke, multi-infarct dementia, Alzheimer disease, 

and Parkinson disease, may also become increasingly common.   

In conclusion, this study provides useful prognostic data for patients and providers 

and may guide future research efforts aimed toward improved survival for neuro-AIDS 

patients.  As survival improves in the neuro-AIDS population in the years to come, measures 

of disability, psychiatric comorbidity, and quality of life will likely become increasingly 

important research topics, and clinical management of psychiatric disorders in patients with a 

history of neuro-AIDS may become increasingly relevant.  Researchers who anticipate such 

needs during the current era of HIV/AIDS research and treatment may thus help to form 

the evidence base of subsequent eras. 
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APPENDIX A 
 

DATA DICTIONARIES 
 

Table A.1 Variables used in analysis of statewide cohort 

Variable Description Form 

AIDS age 

 

Age at AIDS diagnosis, 

in years 

Number 

 

ART (Operational) Operational form of 

ART use variable 

1=ART use reported 

0=No ART use reported 

ART (Original) Original form of ART 

use variable 

Y=ART use reported 

Blank otherwise 

Birth sex 

 

Sex/gender at birth 

 

‗M‘=Male 

‗F‘=Female 

CD4 cell count Measure of CD4 cell 

count in cells/L, up to 

six measures (with 

associated date variables) 

possible per record 

Number 

CD4 cell percent Measure of CD4 cell 

percent, up to six 

measures (with 

associated date variables) 

possible per record 

Number 

County type 

 

County at time of AIDS 

diagnosis 

Urban influence code [27] 
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Table A.1 continued 

Enrollment in clinical trial 

(Operational) 

Operational form of 

clinical trial enrollment 

variable 

1=Any trial 

0=None 

Enrollment in clinical trial 

(Original) 

Original form of clinical 

trial enrollment variable 

1=Yes, NIH Funded 

2=Yes, Other 

3=No 

9=Unknown 

Era Era with respect to 

HAART development 

1=Pre-HAART era based on 

year of AIDS diagnosis 

variable 

0=HAART era based on year 

of AIDS diagnosis variable 

Healthcare facility 

(Operational) 

 

Operational form of 

variable describing type 

of facility where AIDS 

was diagnosed 

‗Clinic‘=Other clinic (29) 

‗Inpatient‘=Hospital, 

inpatient (31) 

‗Private_HMO‘=Private 

physician, HMO (01) 

‗S_Other‘= Any other (non-

clinic) category from original 

healthcare facility variable  

Healthcare facility 

(Original) 

 

Original form of variable 

describing facility where 

AIDS was diagnosed 

01=Private physician, HMO 

02=Death certificate review 

03=HIV report 
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Table A.1 continued 

Healthcare facility 

(Original) 

 

continued 04=AZT registry 

05=ASD database 

06=Medical records 

07=PSD database 

08=NDI database 

09=TB registry 

10=SHAS database 

11=Other database 

12=ICD-9 code rev 

13=Discharge summary 

14=Billing summary 

15=Case management agency 

20=HRSA funded clinic 

21=Coroner 

22=HIV counsel & test 

23=STD clinic 

24=Drug treatment 

25=Family planning 

28=Tuberculosis clinic 

29=Other clinic 

30=Correctional facility 

31=Hospital, inpatient 

32=Hospital, outpatient 



134 
 

 
 

Table A.1 continued 

Healthcare facility 

(Original)  

 

continued 33=Emergency room 

34=Laboratory 

35=Blood bank 

36=Out of state report 

37=ARS source code=1 

39=Adult HIV clinic 

40=ARS Fac-

Outpatient/Physician 

41=Hemophilia treatment 

42=Medicaid 

88=Other 

99=Unknown* 

HIV age 

 

Age at HIV diagnosis, in 

years 

Number 

 

HIV viral load Measure of HIV viral 

load, up to three 

measures (with 

associated date variables) 

possible per record 

Number 

*Healthcare facilities associated with perinatal transmission or pediatric infection were 
excluded from this list, since no such individuals were eligible for inclusion in this study. 
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Table A.1 continued 

Marital status Marital status, primarily 

ascertained from death 

document 

 

‗M‘=Married 

‗S‘=Single 

‗D‘=Divorced 

‗W‘=Widowed 

Married 

 

Marital status indicator 

variable 

1=Married 

0=Other 

Maximum HIV viral load Highest HIV viral load 

on record for patient, 

derived from HIV viral 

load variable above 

Number 

Metro County indicator variable 

 

1=Small metropolitan area 

(by urban influence code, 

[27]) 

0=Other 

Minimum CD4 cell count 

 

Lowest CD4 cell count 

on record for patient, 

derived from CD4 cell 

count variable above 

Number 

Minimum CD4 cell percent 

 

Lowest CD4 cell percent 

on record for patient, 

derived from CD4 cell 

percent variable above 

Number 
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Table A.1 continued 

Neuro-AIDS age 

 

Age at first recorded 

neuro-AIDS diagnosis, in 

years 

Number 

 

Neuro-AIDS Condition Type of neuro-AIDS 

condition, where each 

individual condition was 

originally represented by 

the database using a 

separate variable (and 

associated date variable) 

with ‗D‘=condition 

present and blank 

otherwise (or for 

toxoplasmosis, 

1=definite and 

2=presumptive) 

‗Crypto Only‘= 

Cryptococcosis only 

‗HAD Only‘=HAD only 

‗Mixed‘=Two or more of five 

neuro-AIDS conditions 

‗PCNSL Only‘=PCNSL only 

‗PML Only‘=PML only 

‗TP Only‘=Toxoplasmosis 

only 

 

Neuro-AIDS conditions at 

AIDS diagnosis 

Count of neuro-AIDS 

conditions at time of 

AIDS diagnosis 

0=Secondary neuro-AIDS 

1=Primary neuro-AIDS with 

one neurologic condition at 

time of AIDS diagnosis 

2=Primary neuro-AIDS with 

two neurologic conditions at 

time of AIDS diagnosis 
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Table A.1 continued 

OI count Count of opportunistic 

infections or AIDS-

related neoplasms, where 

each condition was 

originally represented by 

the database using a 

separate variable (and 

associated date variable) 

with ‗D‘=definite, 

‗P‘=presumptive, and 

blank otherwise** 

Number 

PCP diagnosis 

(Operational) 

Operational form of PCP 

diagnosis variable 

1=PCP (definite or 

presumptive) 

0=No PCP (blanks from 

original variable) 

PCP diagnosis (Original) Original form of PCP 

diagnosis variable 

‗D‘=Definite 

‗P‘=Presumptive 

Blank otherwise 

PCP prophylaxis 

(Operational) 

Operational form of PCP 

prophylaxis variable 

1= PCP prophylaxis reported 

0=No PCP prophylaxis 

reported 

**Information was available for the following conditions: Burkitt‘s lymphoma, Candidal 
esophagitis, cervical cancer, cytomegalovirus (CMV) infection, CMV retinitis, Coccidioides 
infection, Cryptosporidium infection, herpes simplex virus infection, Kaposi‘s sarcoma. 
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Table A.1 continued 

PCP prophylaxis (Original) Operational form of PCP 

prophylaxis variable 

‗y‘=PCP prophylaxis 

Blank otherwise 

Race (Operational) Operational form of race 

variable 

1=Hispanic, Any and Not 

Hispanic, Other 

2=Not Hispanic, Black 

3=Not Hispanic, White 

Race (Original) 

 

Original form of race 

variable 

 

1=Hispanic, Any race 

2=Not Hispanic, American 

Indian/ Alaskan Native 

3=Not Hispanic, Asian 

4=Not Hispanic, Black 

5=Not Hispanic, Native 

Hawaiian/ Pacific Islander 

6=Not Hispanic, White 

7=Not Hispanic, Legacy 

Asian/ Pacific Islander 

8=Not Hispanic, Multi-race 

9=Unknown 

Timing of Neuro-AIDS Measure of proximity of 

neuro-AIDS diagnosis to 

original AIDS diagnosis 

1=Primary neuro-AIDS, 

same date as AIDS diagnosis 

0=Secondary neuro-AIDS, 

date after AIDS diagnosis 
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Table A.1 continued 

Transmission category 

(Operational) 

Operational form of HIV 

transmission risk 

category variable 

‗MSM Only‘=Adult MSM 

‗MSM and‘=Adult MSM & 

IDU  

‗IDU Only‘=Adult IDU 

‗Undeterm‘=Adult with 

undetermined risk category 

‗Z_Other‘=Any other 

category from original 

transmission category variable 

Transmission category 

(Original) 

Original form of HIV 

transmission risk 

category variable 

 

1=Adult male sexual contact 

with other male (MSM) 

2=Adult injection drug use 

(IDU) 

3=Adult MSM & IDU 

4=Adult received clotting 

factor for hemophilia/ 

coagulation disorder 

5=Adult heterosexual contact 

with IDU 

6= Adult heterosexual 

contact with bisexual male 

7=Adult heterosexual contact 

with person with hemophilia 
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Table A.1 continued 

Transmission category 

(Original) 

continued 10=Adult heterosexual 

contact with blood 

transfusion/ transplant 

recipient with documented 

HIV infection 

11=Adult heterosexual 

contact with person with 

AIDS or documented HIV 

infection, risk not specified 

13=Adult received 

transfusion of blood/ blood 

components, transplant of 

organ/tissue, or artificial 

insemination 

14=Adult with undetermined 

transmission category 

88=Adult with other 

confirmed risk* 

Vital Status Vital status 1=Alive 

2=Deceased 

*Transmission categories associated with perinatal transmission or pediatric infection as well 
as those associated with missing age information were excluded from this list, since no such 
individuals were eligible for inclusion in this study. 
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Table A.1 continued 

Year of AIDS Diagnosis Year of AIDS diagnosis, 

derived from full date of 

AIDS diagnosis 

Four-digit number 

Years since AIDS diagnosis Time between AIDS 

diagnosis and end of 

study period (2008) 

Number 
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Table A.2 Variables used in analysis of UIHC cohort 

Variable Description Form 

ART  

 

Formed from record for 

ART drug classes 

(separate variables for 

NRTIs, NNRTIs, 

protease inhibitors, 

fusion inhibitors, and 

other, each with drug 

name or blank otherwise) 

1=Any ART class reported 

0=No ART class reported 

(Verified against a separate 

variable representing any 

antiretroviral use, which 

captured nearly all ART users 

identified by this drug class 

method.)  

Case Management 

(Original) 

 

Record of case 

management status 

Name of case management 

agency if case managed 

Blank otherwise 

Case Management 

(Operational) 

Indicator variable for 

case management status 

1=Case management report 

0=No report 

Comorbidity count 

 

Count of opportunistic 

infections, AIDS-related 

neoplasms, and 

comorbidities identified 

from available medical 

record data* 

Number 

NRTIs=Nucleoside reverse transcriptase inhibitors; NNRTIs=Non-nucleoside reverse 
transcriptase inhibitors; * Comorbid diagnoses included candidiasis, aspergillosis, 
histoplasmosis, cryptosporidiosis, late syphilis, Kaposi‘s sarcoma, mycobacterial infection, or 
infection with hepatitis B or C virus, cytomegalovirus, herpes simplex virus, or varicella 
(zoster) virus. 
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Table A.2 continued 

County name Name of county 

recorded by HIV 

Program 

Name 

Era Era with respect to 

HAART development 

1=Pre-HAART era based on 

year of initial neuro-AIDS 

diagnosis variable 

0=HAART era based on year 

of initial neuro-AIDS 

diagnosis variable 

Marital status Marital status ascertained 

from death document 

1=Never Married, Single 

2=Married 

3=Widowed 

4=Divorced 

9=Not classifiable 

Married 

 

Marital status indicator 

variable 

1=Married 

0=Other 

Metro County indicator variable 

 

1=Small metropolitan area 

(by urban influence code, 

[27]) 

0=Other 

Neuro-AIDS age 

 

Age at first neuro-AIDS 

diagnosis, in years 

Number 
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Table A.2 continued 

Neuro-AIDS condition Initial neuro-AIDS 

condition identified from 

medical record data 

‗C‘=Cryptococcosis only 

‗H‘=HAD only 

‗M‘=PML only 

‗T‘=Toxoplasmosis only 

‗X‘=Mixed (two or more 

neuro-AIDS conditions) and 

PCNSL only 

Number of neuro-AIDS 

conditions 

 

Count of distinct neuro-

AIDS episodes separated 

in time by at least one 

week, with multiple 

comorbid neuro-AIDS 

diagnosis possible within 

a single episode 

1=Initial neuro-AIDS 

diagnosis/diagnoses only 

2=Two recorded episodes of 

neuro-AIDS 

3=Three recorded episodes 

of neuro-AIDS 

PCP diagnosis 

 

PCP diagnosis from 

available medical record 

data 

1=PCP diagnosis 

0=No PCP diagnosis 

PCP prophylaxis 

(Original) 

 

Original form of PCP 

prophylaxis variable 

1 = No prophylaxis 

2 = Yes 

3 = Not medically indicated 

4 = No – client refused 

5 = Unknown 
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Table A.2 continued 

PCP prophylaxis 

(Operational) 

Operational form of PCP 

prophylaxis variable 

1=PCP prophylaxis reported 

0=No PCP prophylaxis 

reported 

Race (Operational) Operational form of race 

variable 

1=Hispanic and Not 

Hispanic, Black 

0=Not Hispanic, White 

Race (Original) 

 

Original form of race 

variable 

‗H‘=Hispanic 

2=Not Hispanic, Black 

1=Not Hispanic, White 

Sex Sex ‗M‘=Male 

‗F‘=female 

Transmission category 

(Operational) 

Operational forms of 

HIV transmission 

category variables 

Three variables: 

Risk1 (1=MSM, 0=Not 

MSM) 

Risk2 (1=IDU, 0=Not IDU) 

Risk4 (1=Heterosexual 

contact, 0=Not heterosexual 

contact) 
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Table A.2 continued 

Transmission category 

(Original) 

Original form of HIV 

transmission category 

variable 

1 = MSM (man who has sex 

with men) 

2 = IDU (injection drug user) 

3 = Hemophilia/coag 

disorder 

4 = Heterosexual contact 

5 = Blood transfusion/ blood 

components 

7 = Other 

8 = Unknown** 

Vital Status 

 

Vital status variable 4=Deceased by SHRI data 

1 (or blank) otherwise 

Year of Neuro-AIDS 

Diagnosis 

 

Year of initial neuro-

AIDS diagnosis 

Four-digit number 

Years Since Neuro-AIDS 

Diagnosis 

 

Time between initial 

neuro-AIDS diagnosis 

and end of study period 

(2009) 

Number 

**Perinatal exposures excluded from list 
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APPENDIX B 
 

SUPPLEMENTARY TABLES 
 
Table B.1 Stratified Cox regression model with ART by treatment era interaction and 
minimum CD4 count (n=139) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 

     ART Use/ HAART Era 

     ART Use/Pre-HAART 

     No ART/HAART Era 

     No ART/Pre-HAART  

0.45 (0.32, 0.63)* 

 

 

0.15 (0.05, 0.45)* 

1.18 (0.53, 2.63) 

0.39 (0.13, 1.23) 

--- 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.04 (1.01, 1.07)* 

Race 

     Hispanic and 

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96)* 

--- 

 

 

2.30 (0.71, 7.47) 

0.86 (0.33, 2.20) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 2.44 (0.96, 6.22) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

3.25 (0.89, 11.84) 

3.00 (0.84, 10.64) 

4.66 (1.274, 17.14)* 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.23 (0.73, 2.05) 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.1 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.50 (0.55, 4.09) 

1.75 (0.56, 5.44) 

1.00 (0.26, 3.81) 

0.91 (0.24, 3.52) 

--- 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

stratifying variable 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

1.02 (0.63, 1.66) 

0.90 (0.56, 1.44) 

1.00 (0.49, 2.04) 

2.40 (1.11, 5.19)* 

0.88 (0.46, 1.68) 

--- 

 

0.57 (0.26, 1.26) 

0.47 (0.20, 1.10) 

1.42 (0.47, 4.22) 

1.88 (0.48, 7.30) 

0.83 (0.30, 2.28) 

--- 

Timing of Neuro-AIDS 

     (primary vs. secondary) 

 

0.54 (0.39, 0.74)* 

 

stratifying variable 

Minimum CD4 Count  

     (per cell/L) 

1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.2 Stratified Cox regression model with age by neuro-AIDS condition interaction and 
minimum CD4 count (n=139) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 0.45 (0.32, 0.63)* 0.48 (0.26, 0.89)* 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.00 (0.96, 1.04) 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96)* 

--- 

 

 

2.33 (0.80, 6.82) 

0.62 (0.23, 1.66) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 1.77 (0.66, 4.74) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

2.06 (0.57, 7.41) 

1.72 (0.47, 6.25) 

3.23 (0.87, 12.02) 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.71 (1.02, 2.86) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.56 (0.55, 4.44) 

1.80 (0.54, 5.96) 

0.93 (0.23, 3.71) 

1.00 (0.29, 3.46) 

--- 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.2 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Neuro-AIDS Condition    

   and Age Group 

     Cryptococcosis 

       <35 

       ≥35 

     HAD 

       <35 

       ≥35 

     Mixed 

       <35 

       ≥35 

     PCNSL 

       <35 

       ≥35 

     PML 

       <35 

       ≥35 

     Toxoplasmosis 

       <35 

       ≥35 

 

 

1.02 (0.63, 1.66) 

 

 

0.90 (0.56, 1.44) 

 

 

1.00 (0.49, 2.04) 

 

 

2.40 (1.11, 5.19)* 

 

 

0.88 (0.46, 1.68) 

 

 

--- 

 

 

 

0.52 (0.18, 1.53) 

1.03 (0.32, 3.28) 

 

0.63 (0.20, 1.95) 

0.87 (0.26, 2.93) 

 

1.63 (0.37, 7.16) 

1.36 (0.22, 8.30) 

 

4.74 (0.37, 60.95) 

1.56 (0.26, 9.42) 

 

0.85 (0.21, 3.41) 

1.97 (0.48, 8.11) 

 

--- 

0.69 (0.17, 2.85) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.2 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

stratifying variable 

Timing of Neuro-AIDS 

     (within six months  

     vs. later-onset) 

 

 

0.39 (0.27, 0.56)* 

 

 

stratifying variable 

Minimum CD4 Count  

     (per cell/L) 

 

1.00 (1.00, 1.00) 

 

1.00 (1.00, 1.00) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.3 Stratified Cox regression model with ART by treatment era interaction and time-
varying CD4 count (n=127 observations) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 

     ART Use/ HAART Era 

     ART Use/Pre-HAART 

     No ART/HAART Era 

     No ART/Pre-HAART  

0.45 (0.32, 0.63)* 

 

 

  0.22 (0.03, 1.89) 

  1.02 (0.14, 7.32) 

  0.23 (0.02, 2.60) 

  --- 

AIDS Age (per year) 1.01 (0.99, 1.03)   1.03 (0.97, 1.10) 

Race 

     Hispanic and 

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96)* 

--- 

 

 

  1.28 (0.17, 9.87) 

  0.51 (0.17, 1.48) 

  --- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05)   4.62 (0.88, 24.26) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

  3.25 (0.15, 70.57) 

  3.84 (0.31, 47.69) 

11.66 (0.50, 274.77) 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)*   6.25 (1.24, 31.56)* 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table.  
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Table B.3 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

  0.65 (0.16, 2.58) 

  2.67 (0.43, 16.66) 

  1.34 (0.14, 13.35) 

  1.97 (0.27, 14.41) 

  --- 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

  stratifying variable 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

1.02 (0.63, 1.66) 

0.90 (0.56, 1.44) 

1.00 (0.49, 2.04) 

2.40 (1.11, 5.19)* 

0.88 (0.46, 1.68) 

--- 

 

  3.12 (0.40, 24.41) 

  1.50 (0.23, 9.79) 

  1.47 (0.11, 19.71) 

  4.76 (0.27, 83.29) 

  6.41 (0.67, 61.75) 

  --- 

Timing of Neuro-AIDS 

     (primary vs. secondary) 

 

0.54 (0.39, 0.74)* 

 

  stratifying variable 

Time-Varying CD4 Count  

     (per cell/L) 

0.997 (0.995, 0.998)**   0.998 (0.995, 1.001) 

*p<0.05 
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Table B.4 Stratified Cox regression model with age by neuro-AIDS condition interaction and 
time-varying CD4 count (n=127 observations) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 0.45 (0.32, 0.63)*    0.33 (0.10, 1.05) 

AIDS Age (per year) 1.01 (0.99, 1.03)    1.02 (0.93, 1.11) 

Race 

     Hispanic and 

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96)* 

--- 

 

 

   4.81 (0.57, 40.61) 

   0.42 (0.12, 1.45) 

   --- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05)    1.40 (0.30, 6.58) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

   5.74 (0.54, 60.77) 

   3.66 (0.36, 37.42) 

44.03 (1.81, 1071.87)* 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 12.07 (2.46, 59.33)* 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

   0.33 (0.06, 1.70) 

   2.06 (0.18, 23.20) 

   4.19 (0.33, 53.44) 

   0.65 (0.06, 7.34) 

  --- 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table.  
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Table B.4 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Neuro-AIDS Condition    

   and Age Group 

     Cryptococcosis 

       <35 

       ≥35 

     HAD 

       <35 

       ≥35 

     Mixed 

       <35 

       ≥35 

     PCNSL 

       <35 

       ≥35 

     PML 

       <35 

       ≥35 

     Toxoplasmosis 

       <35 

       ≥35 

 

 

1.02 (0.63, 1.66) 

 

 

0.90 (0.56, 1.44) 

 

 

1.00 (0.49, 2.04) 

 

 

2.40 (1.11, 5.19)* 

 

 

0.88 (0.46, 1.68) 

 

 

--- 

 

 

 

  0.26 (0.02, 3.03) 

  9.38 (0.90, 97.38) 

 

  1.21 (0.11, 12.97) 

  1.83 (0.21, 16.28) 

 

  0.07 (0.00, 4.11) 

  0.74 (0.01, 42.33) 

 

11.73 (0.27, 506.96) 

  0.00 (0.00, .) 

 

14.33 (0.67, 308.82) 

11.21 (0.56, 225.80) 

 

  --- 

  0.29 (0.01, 7.44) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.4 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Years Since AIDS    

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

  stratifying variable 

Timing of Neuro-AIDS 

     (primary vs. secondary) 

 

0.54 (0.39, 0.74)* 

 

  stratifying variable 

Time-Varying CD4 Count    

     (per cell/L) 

 

0.997 (0.995, 0.998)** 

   

0.996 (0.993, 0.999)* 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.5 Cox regression model with ART by treatment interaction and PCP data (n=225) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 

     ART Use/ HAART Era 

     ART Use/Pre-HAART 

     No ART/HAART Era 

     No ART/Pre-HAART  

0.45 (0.32, 0.63)* 

 

 

0.25 (0.08, 0.74)* 

1.26 (0.52, 3.05) 

0.57 (0.23, 1.46) 

--- 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.04 (1.02, 1.06)* 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96)* 

--- 

 

 

1.36 (0.62, 3.00) 

0.88 (0.43, 1.77) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 2.22 (1.14, 4.33)* 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

2.11 (0.94, 4.75) 

1.55 (0.70, 3.47) 

2.39 (1.04, 5.48)* 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.11 (0.90, 1.37) 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.5 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.11 (0.61, 2.04) 

1.34 (0.62, 2.88) 

0.97 (0.36, 2.60) 

1.25 (0.55, 2.87) 

--- 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

stratifying variable 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

1.02 (0.63, 1.66) 

0.90 (0.56, 1.44) 

1.00 (0.49, 2.04) 

2.40 (1.11, 5.19)* 

0.88 (0.46, 1.68) 

--- 

 

0.91 (0.53, 1.58) 

0.56 (0.32, 0.97)* 

1.09 (0.50, 2.42) 

2.35 (0.95, 5.81) 

0.72 (0.35, 1.50) 

--- 

Timing of Neuro-AIDS 

     (primary vs. secondary) 

 

0.54 (0.39, 0.74)* 

 

stratifying variable 

PCP Diagnosis 1.81 (1.28, 2.56)* 1.09 (0.69, 1.70) 

PCP Prophylaxis 0.48(0.35, 0.68)* 0.80 (0.37, 1.74) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.6 Cox regression model with age by neuro-AIDS condition interaction and PCP 
data (n=225) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 0.45 (0.32, 0.63)* 0.67 (0.32, 1.41) 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.04 (1.01, 1.07)* 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96) 

--- 

 

 

1.58 (0.72, 3.46) 

0.75 (0.36, 1.55) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 1.86 (0.94, 3.67) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

1.75 (0.79, 3.84) 

1.30 (0.58, 2.91) 

2.21 (0.97, 5.04) 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.03 (0.83, 1.28) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.06 (0.57, 1.99) 

1.26 (0.58, 2.74) 

1.25 (0.47, 3.32) 

1.05 (0.47, 2.35) 

--- 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.6 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Neuro-AIDS Condition    

   and Age Group 

     Cryptococcosis 

       <35 

       ≥35 

     HAD 

       <35 

       ≥35 

     Mixed 

       <35 

       ≥35 

     PCNSL 

       <35 

       ≥35 

     PML 

       <35 

       ≥35 

     Toxoplasmosis 

       <35 

       ≥35 

 

 

1.02 (0.63, 1.66) 

 

 

0.90 (0.56, 1.44) 

 

 

1.00 (0.49, 2.04) 

 

 

2.40 (1.11, 5.19)* 

 

 

0.88 (0.46, 1.68) 

 

 

--- 

 

 

 

0.48 (0.21, 1.12) 

0.97 (0.42, 2.25) 

 

0.70 (0.31, 1.57) 

0.41 (0.17, 0.96)* 

 

1.20 (0.37, 3.97) 

0.48 (0.14, 1.60) 

 

2.61 (0.70, 9.78) 

1.52 (0.42, 5.45) 

 

0.64 (0.19, 2.23) 

0.57 (0.20, 1.65) 

 

--- 

0.51 (0.20, 1.35) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.6 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

stratifying variable 

Timing of Neuro-AIDS 

     (within six months  

       vs. later-onset) 

 

 

0.39 (0.27, 0.56)* 

 

 

stratifying variable 

PCP Diagnosis 1.81 (1.28, 2.56)* 1.39 (0.87, 2.22) 

PCP Prophylaxis 0.48(0.35, 0.68)* 0.75 (0.35, 1.61) 

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.7 Stratified Cox regression model for records where survival time exceeds zero 
(n=215) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 

     ART Use/ HAART Era 

     ART Use/Pre-HAART 

     No ART/HAART Era 

     No ART/Pre-HAART  

0.45 (0.32, 0.63)* 

 

 

0.19 (0.08, 0.46)* 

1.05 (0.59, 1.87) 

0.51 (0.20, 1.33) 

--- 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.05 (1.03, 1.07)* 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96) 

--- 

 

 

1.16 (0.51, 2.65) 

0.79 (0.38, 1.65) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 1.94 (0.99, 3.79) 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

2.14 (0.92, 4.95) 

1.48 (0.64, 3.45) 

2.40 (1.00, 5.73)* 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.11 (0.90, 1.38) 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.7 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.08 (0.58, 1.99) 

1.53 (0.70, 3.36) 

0.87 (0.32, 2.39) 

1.20 (0.50, 2.85) 

--- 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

stratifying variable 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

1.02 (0.63, 1.66) 

0.90 (0.56, 1.44) 

1.00 (0.49, 2.04) 

2.40 (1.11, 5.19)* 

0.88 (0.46, 1.68) 

--- 

 

0.80 (0.45, 1.41) 

0.57 (0.32, 1.01) 

0.94 (0.40, 2.22) 

2.67 (1.06, 6.74)* 

0.68 (0.33, 1.45) 

--- 

Timing of Neuro-AIDS 

     (primary vs. secondary) 

 

0.54 (0.39, 0.74)* 

 

stratifying variable 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.8 Stratified Cox regression model for records without timing of neuro-AIDS 
(n=225) 

 Crude HR (95% CI) Adjusted HR (95% CI) 

ART Use 0.45 (0.32, 0.63)* 0.65 (0.44, 0.97)* 

AIDS Age (per year) 1.01 (0.99, 1.03) 1.03 (1.01, 1.05)* 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

0.84 (0.47, 1.52) 

0.53 (0.30, 0.96) 

--- 

 

 

1.78 (0.89, 3.58) 

0.80 (0.41, 1.55) 

--- 

Birth Sex (female vs. male) 1.30 (0.82, 2.05) 2.64 (1.44, 4.83)* 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private, HMO 

     Other 

 

1.12 (0.63, 2.02) 

0.82 (0.45, 1.51) 

1.28 (0.67, 2.45) 

--- 

 

0.93 (0.50, 1.73) 

0.76 (0.40, 1.46) 

1.03 (0.52, 2.05) 

--- 

OI Count (per OI) 1.28 (1.01, 1.51)* 1.20 (0.99, 1.45) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

1.07 (0.67, 1.73) 

0.92 (0.49, 1.74) 

0.98 (0.46, 2.10) 

0.76 (0.39, 1.49) 

--- 

 

1.75 (0.98, 3.12) 

1.77 (0.87, 3.57) 

2.06 (0.88, 4.82) 

1.26 (0.60, 2.64) 

--- 

*p<0.05; N/H=Non-Hispanic; Note: Crude HRs reflect univariate modeling results, 
whereas adjusted HRs are taken from a multivariate model containing all variables in the 
table. 
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Table B.8 continued 

 Crude HR (95% CI) Adjusted HR (95% CI) 

Years Since AIDS  

     Diagnosis (per year) 

 

1.09 (1.06, 1.13)* 

 

1.09 (1.04, 1.13)* 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

1.02 (0.63, 1.66) 

0.90 (0.56, 1.44) 

1.00 (0.49, 2.04) 

2.40 (1.11, 5.19)* 

0.88 (0.46, 1.68) 

--- 

 

1.04 (0.62, 1.73) 

0.61 (0.36, 1.02) 

0.82 (0.39, 1.74) 

2.08 (0.93, 4.61) 

0.82 (0.41, 1.64) 

---  

*p<0.05; Note: Crude HRs reflect univariate modeling results, whereas adjusted HRs are 
taken from a multivariate model containing all variables in the table. 
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Table B.9 Accelerated failure time model for statewide cohort, accounting for interaction of 
ART and treatment era (n=215) 

 Crude Parameter 

Estimate (95% CI) 

Adjusted Parameter 

Estimate (95% CI) 

ART Use 

     ART Use/ HAART Era 

     ART Use/Pre-HAART 

     No ART/HAART Era 

     No ART/Pre-HAART  

 

 3.11 (2.11, 4.11)* 

 0.39 (-0.42, 1.19) 

 1.14 (0.17, 2.10)* 

  --- 

 

  3.39 (2.40, 4.38)* 

-0.02 (-0.76, 0.73) 

  1.66 (0.72, 2.60)* 

  --- 

AIDS Age (per year) -0.03 (-0.06, 0.01) -0.08 (-0.11, -0.05)* 

Race 

     Hispanic and  

       N/H, Other 

     N/H, Black 

     N/H, White      

 

 

 0.47 (-0.80, 1.73) 

 1.42 (0.15, 2.70)* 

  --- 

 

 

-0.81 (-2.03, 0.41) 

  0.51 (-0.65, 1.67) 

  --- 

Birth Sex (female vs. male) -0.37 (-1.38, 0.65) -1.60 (-2.64, -0.57)* 

Facility Type 

     Clinic 

     Hospital, Inpatient 

     Private Physician, HMO 

     Other 

 

-0.39 (-1.64, 0.86) 

 0.42 (-0.89, 1.73) 

-0.46 (-1.87, 0.94) 

 --- 

 

-0.51 (-1.65, 0.62) 

  0.13 (-1.05, 1.31) 

-0.32 (-1.55, 0.91) 

 --- 

OI Count (per OI) -0.55 (-0.90, -0.20)* -0.33 (-0.67, 0.01) 

*p<0.05; N/H=Non-Hispanic; Note: Parameter estimates are taken directly from the 
accelerated failure time model with a Weibull distribution.  Crude parameter estimates reflect 
univariate modeling results, whereas adjusted parameter estimates are taken from a 
multivariate model containing all variables in the table, which is continued on the following 
page. 
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Table B.9 continued 

 Crude Parameter 

Estimate (95% CI) 

Adjusted Parameter 

Estimate (95% CI) 

Transmission Category 

     MSM Only 

     IDU Only 

     MSM and IDU 

     Undetermined 

     Other 

 

-0.17 (-1.18, 0.84) 

 0.09 (-1.24, 1.43) 

 0.00 (-1.64, 1.65) 

 0.77 (-0.69, 2.23) 

 --- 

 

-0.83 (-1.83, 0.16) 

-1.30 (-2.51, -0.10)* 

-1.20 (-2.67, 0.28) 

-0.67 (-2.00, 0.65) 

  --- 

Neuro-AIDS Condition 

     Cryptococcosis 

     HAD 

     Mixed 

     PCNSL 

     PML 

     Toxoplasmosis 

 

-0.09 (-1.11, 0.94) 

 0.10 (-0.90, 1.09) 

 0.22 (-1.36, 1.80) 

-2.15 (-3.73, -0.56)* 

 0.19 (-1.15, 1.53) 

--- 

 

  0.43 (-0.49, 1.34) 

  1.41 (0.48, 2.34)* 

  0.57 (-0.79, 1.94) 

-1.07 (-2.44, 0.31) 

  0.94 (-0.25, 2.12) 

  --- 

*p<0.05; Note: Parameter estimates are taken directly from the accelerated failure time 
model with a Weibull distribution.  Crude parameter estimates reflect univariate modeling 
results, whereas adjusted parameter estimates are taken from a multivariate model containing 
all variables in the table.  (The Weibull distribution provided a better fit than the log-logistic 
distribution.  The model here excludes the two variables for which the proportional hazards 
assumption was violated in the Cox modeling procedure, since this is also required for the 
Weibull distribution.  One of these, the years since AIDS diagnosis variable, was non-
significant in the multivariate model controlling for era.  The other, the timing of neuro-
AIDS variable, was not eligible for inclusion in the UIHC model to which these results are 
to be compared.) 
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