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131 pts were enrolled. 42 pts (32%) had CSF VL >10000 cp/ml.  
 
Table 1 shows the features of H- vs L-CSF pts. 
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Figure 1 
In univariate analysis, CSF VL inversely correlated with 
CD45RA+CD8+% (r= -0.223, p= 0.0217) [a] and CD127+CD4+% 
(r= -0.204, p= 0.0225) [b], while a positive association was found 
between CSF VL and plasma VL (r= 0.303, p= 0.0004) [c] and 
CD8+% (r= 0.211, p= 0.016) [d].  

Tot pazienti 
(n=131) 

CSF-HIV-RNA  
<10000  cp/ml  

(L-CSF pts) 
 (n= 89) 

CSF-HIV-RNA  
≥10000 cp/ml   

(H-CSF pts)  
(n= 42) 

p value 

Female *  12 (9) 6 (6) 6 (16) 0.162 
Age (years) °  38 (32-45) 38 (32-45) 38 (32-49) 0.886 
Time since first HIV diagnosis (months) ° 3,7 (1-21) 4.4 (1.3-15.9) 3 (1-33) 0.718 

Plasma HIV-RNA, Log UI/ml °  4.89 (4.22-5.42) 4.69 (4.16-5.26) 5.23 (4.78-5.85) 0.002 
CSF HIV-RNA, Log cp/ml °  3.65 (3.04-4.19) 3.44 (2.89-3.67) 4.76 (4.22-5.09) 0.0001 
CD4+  T-cell , cell/mmc ° 307 (150-417) 320 (154-446) 267 (125-366) 0.076 

CD4+  T-cell , % ° 19 (11-24) 20 (12-25) 17 (10-20) 0.028 
CD8 T-cell , cell/mmc ° 921 (650-1172) 901 (650-1092)  1037 (652-1222)  0.207 
CD8 T-cell, % ° 57 (51-66) 55 (49-62) 62 (53-73) 0.005 
Nadir CD4 T-cell, cell/mmc ° 282 (130-388) 305 (131-405) 209 (125-357) 0.157 
Ratio CD4/CD8 °  0.33 (0.17-0.45) 0.37 (0.2-0.48) 0.28 (0.14-0.37) 0.021 
Symptomatic for headache * 14 (11) 4 (5) 10 (24) 0.001 
HCV coinfection *  7/112 (6) 5/76 (6) 2/36 (5) 0.834 
HBV coinfection *  8/98 (8) 6/64 (9) 2/34 (6) 0.548 
Altered neurocognitive tests * 25/53 (47) 18/40 (45) 7/13 (54) 0.579 

T-cell Activation           
CD38+CD8+% °  13 (7-23) 12 (6-21) 17 (8-26)  0.074 
CD45R0+CD38+CD8+% °  8 (4-16) 7 (4-14)  11 (6-18)  0.017 

T-cell Maturation/Differentiation          
CD127+CD4+ % °  11 (6-15) 11 (7-16)  9 (5-13)  0.059  
CD127+CD8+% °  26 (21-34) 26 (21-33)  25 (21-35)  0.656  
CD45RA+CD4+% °  7 (3-10) 7 (4-10)  6 (3-8)  0.250 
CD45RA+CD8+% °  17 (13-23) 20 (14-24)  16 (10-19)  0.007  
CD45R0+CD8+% °  20 (16-29) 20 (15-29)  25 (16-32)  0.163 

LEGEND  
Data are presented as median (Interquartile range). Statistical analyses: Mann-Whitney U Test.  

* Data are presented as absolute numbers, percentages. Statistical analyses: Pearson Chi squared or Fisher Exact Test. 
CFS: cerebrospinal fluid 

In multivariate analysis, CD45RA+CD8+% T-cells (OR 0.917, IC95% 
0.852-0.987 p=0.002) were associated with H-CSF, even after adjustment 
for plasma VL, CD8+ and CD4+ count.  
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b 95% CI p 

 Log10 HIV-RNA cp/mL 
 (each Log10 cp/mL more)  0.212  2.032 - 4.381  0.0001 

 CD8+CD45RA+ T cells % 
 (each unit more) -0.210 -0.046 - -0.002 0.036 

 CD4+CD127+ T cells % 
 (each unit more) -0.028 -0.059 – 0.05   0.874 

 CD4/CD8 T cells 
 (each unit more) -0.07 -1.59 – 1.053 0.688 

BACKGROUND and AIM 
 

HIV can spread into the Central Nervous System (CNS) early in the 
course of infection and this turns into intrathecal inflammation and 
neuronal damage. We aimed to investigate clinical and immunological 
parameters associated with elevated CSF HIV-RNA in HIV-infected ART 
naïve patients (pts). 

MATERIALS AND METHODS 
 

HIV+ ART-naïve pts underwent a comprehensive battery of 
neurocognitive (NC) tests and lumbar puncture (LP) for CSF HIV-RNA 
quantification. Plasma HIV-RNA and peripheral T-cell immune-
phenotypes (CD38/CD45RA/CD45R0/CD127 on CD4/CD8) were also 
assessed (flow cytometry). High CSF HIV-RNA was defined as 
≥10000cp/ml (H-CSF), while CSF HIV-RNA <10000cp/ml characterized 
low HIV-RNA pts (L-CSF). Chi-square and Mann Whitney test were used. 
Parameters independently associated with CSF viral load (VL) were 
explored by multivariate regression. 
 

Table 2: Factors associated with CSF HIV-RNA in multivariate 
linear regression 

 CONCLUSION: 

We hereby describe a 32% prevalence of H-CSF in a cohort of 
HIV+ ART-naïve pts. Subjects with high CSF viral replication are 
characterized by higher systemic immune activation. 
Interestingly, the percentage of naïve CD8+ T-cell is positively 
associated with CSF VL, irrespective of plasma VL.  
In HIV+ ART-naïve pts, especially if featuring a hyperactivated T-
cell immune-phenotype, lumbar puncture could be considered to 
further guide CNS-targeted cART.  

LEGEND  
Multivariate linear regression; CD8+CD45RA+%  T cells resulted independently associated with CSF HIV-RNA, adjusting for 
plasma VL, CD4+ CD127+% and CD4/CD8 T cells. 



Overall and Cause-Specific Mortality in HIV Positive Subjects Compared to the General 
Population 

Belén Alejos, Victoria Hernando, José López-Aldeguer, Ferrán Segura, José Antonio Oteo, Rafael 
Rubio, Arantza Sanvisens, Paz Sobrino, Julia del Amo, CoRIS-cohort, 

Emerging non-Aids related causes of death, such us liver, non-Aids malignancies or cardiovascular disease have been observed in HIV-positive 
subjects in industrialized countries 
Few studies have compared global and cause specific mortality of HIV-positive subjects with uninfected general population and have estimated the 
excess mortality of HIV positive patients. Relative survival method captures both direct and indirect mortality 

Data Sources and Study Population 

CoRIS is an open clinic based cohort of HIV-positive naïve adults 
recruited from 28 centres from 13 of the 17 Autonomous 
Communities of Spain  

Death rates and number of deaths in the general population, from 
1/01/2004 to 31/12/2012 and stratified by sex and age at 5 years 
intervals, were obtained from the National Institute of Statistics 
webpage  

All patients older than 19 years old who enrolled CoRIS from 
01/01/2004 to 31/12/2012 were included in the analysis  
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Sergio Reus Bañuls, Vicente Boix Martínez, Livia Giner Oncina, Carmen Gadea Pastor, Irene Portilla Tamarit, Patricia Arcaina Toledo. Hospital Universitario de Canarias (Santa Cruz de Tenerife): Juan Luis Gómez Sirvent, Patricia Rodríguez Fortúnez,María Remedios Alemán Valls, María del Mar Alonso Socas, Ana María López Lirola, María Inmaculada Hernández Hernández, Felicitas Díaz-Flores. Hospital Carlos III (Madrid): Vicente Soriano, Pablo Labarga, Pablo Barreiro, Pablo Rivas,Francisco Blanco, Luz Martín Carbonero, Eugenia Vispo, Carmen Solera. Hospital Universitario Central de Asturias (Oviedo): Victor Asensi, 
Eulalia Valle, José Antonio Cartón. Hospital Clinic (Barcelona): José M. Miró, María López-Dieguez, Christian Manzardo, Laura Zamora, Iñaki Pérez, Mª Teresa García, Carmen Ligero, José Luis Blanco, Felipe García-Alcaide, Esteban Martínez, Josep Mallolas, José M. Gatell. Hospital Doce de Octubre (Madrid): Rafael Rubio, Federico Pulido, Silvana Fiorante, Jara Llenas, Violeta Rodríguez, Mariano Matarranz. Hospital Donostia (San Sebastián): José Antonio Iribarren, Julio Arrizabalaga, María José Aramburu, Xabier Camino, Francisco Rodríguez-Arrondo, Miguel Ángel von Wichmann, Lidia Pascual Tomé, Miguel Ángel 
Goenaga, Mª Jesús Bustinduy, Harkaitz Azkune Galparsoro.Hospital General Universitario de Elche (Elche): Félix Gutiérrez, Mar Masiá, Cristina López Rodríguez, Sergio Padilla, Andrés Navarro, Fernando Montolio, Catalina Robledano García, Joan Gregori Colomé.Hospital Germans Trías i Pujol (Badalona): Bonaventura Clotet, Cristina Tural, Lidia Ruiz, Cristina Miranda, Roberto Muga, Jordi Tor, Arantza Sanvisens. Hospital General Universitario Gregorio Marañón (Madrid): Juan Berenguer, Juan Carlos López Bernaldo de Quirós, Pilar Miralles, Jaime Cosín Ochaíta, Isabel Gutiérrez Cuellar, Margarita Ramírez Schacke, Belén 
Padilla Ortega, Paloma Gijón Vidaurreta, Ana Carrero Gras, Teresa Aldamiz-Echevarría Lois y Francisco Tejerina Picado. Hospital Universitari de Tarragona Joan XXIII, IISPV, Universitat Rovira i Virgili(Tarragona): Francesc Vidal, Joaquín Peraire, Consuelo Viladés, Sergio Veloso, Montserrat Vargas, Miguel López-Dupla, Montserrat Olona, Alba Aguilar, Joan Josep Sirvent, Verónica Alba, Olga Calavia . Hospital Universitario La Fe (Valencia): José López Aldeguer, Marino Blanes Juliá, José Lacruz Rodrigo, Miguel Salavert, Marta Montero, Eva Calabuig, Sandra Cuéllar. Hospital Universitario La Paz (Madrid): Juan González 
García, Ignacio Bernardino de la Serna, José Ramón Arribas López, María Luisa Montes Ramírez, Jose Mª Peña,Blanca Arribas, Juan Miguel Castro, Fco Javier Zamora Vargas, Ignacio Pérez Valero, Miriam Estébanez, Silvia García Bujalance, Marta Díaz.Hospital de la Princesa (Madrid): Ignacio de los Santos, Jesús Sanz Sanz, Ana Salas Aparicio, Cristina Sarriá Cepeda. Hospital San Pedro-CIBIR (Logroño): José Antonio Oteo, José Ramón Blanco, Valvanera Ibarra, Luis Metola, Mercedes Sanz, Laura Pérez-Martínez. Hospital San Pedro II (Logroño): Javier Pinilla Moraza. Hospital Universitario Mutua de Terrassa (Terrassa): 
David Dalmau, Angels Jaén Manzanera, Mireia Cairó Llobell, Daniel Irigoyen Puig, Laura Ibáñez,Queralt Jordano Montañez, Mariona Xercavins Valls, Javier Martinez-Lacasa, Pablo Velli, Roser Font.  Hospital de Navarra (Pamplona): María Rivero, Marina Itziar Casado, Jorge Alberto Díaz González, Javier Uriz, Jesús Repáraz, Carmen Irigoyen, María Jesús Arraiza. Hospital Parc Taulí (Sabadell): Ferrán Segura, María José Amengual, Eva Penelo, Gemma Navarro, Montserrat Sala, Manuel Cervantes, Valentín Pineda. Hospital Ramón y Cajal (Madrid): Santiago Moreno, José Luis Casado, Fernando Dronda, Ana Moreno, María 
Jesús Pérez Elías, Dolores López, Carolina Gutiérrez, Beatriz Hernández, María Pumares, Paloma Martí. Hospital Reina Sofía (Murcia): Alfredo Cano Sánchez, Enrique Bernal Morell, Ángeles Muñoz Pérez. Hospital San Cecilio (Granada): Federico García García, José Hernández Quero, Alejandro Peña Monje, Leopoldo Muñoz Medina, Jorge Parra Ruiz.  Centro Sanitario Sandoval (Madrid): Jorge Del Romero Guerrero, Carmen Rodríguez Martín, Teresa Puerta López, Juan Carlos Carrió Montiel, Cristina González, Mar Vera. Hospital Universitario Santiago de Compostela (Santiago de Compostela): Antonio Antela, Arturo Prieto, 
Elena Losada. Hospital Son Espases (Palma de Mallorca): Melchor Riera, Javier Murillas, Maria Peñaranda, Maria Leyes, Mª Angels Ribas, Antoni Campins, Concepcion Villalonga, Carmen Vidal. Hospital Universitario de Valme (Sevilla): Juan Antonio Pineda, Eva Recio Sánchez, Fernando Lozano de León, Juan Macías, José del Valle, Jesús Gómez-Mateos. Hospital Virgen de la Victoria (Málaga): Jesús Santos González, Manuel Márquez Solero, Isabel Viciana Ramos, Rosario Palacios Muñoz. Hospital Universitario Virgen del Rocío (Sevilla): Pompeyo Viciana, Manuel Leal, Luis Fernando López-Cortés, Mónica Trastoy. 

Background 

Objective 
To analyze the overall and cause specific excess of mortality of HIV-positive patients in the cohort of the Spanish Network of HIV Research (CoRIS) 
compared to the general population and to assess the effect of prognostic factors  

Methods 
Statistical Analyses 

Generalized linear models with Poisson error structure were used to 
estimate the excess of mortality and to assess the impact of multiple risk 
factors. We also investigated differences between short-term and long-
term risk factors effects on excess of mortality 

Cause-specific deaths groups were created (Non-Aids malignancies, liver 
and cardiovascular disease) based on revised CoDe codes 

Multiple Imputation by Chained Equations was used to deal with missing 
data. Missing cause of death was also imputed 

Results 
Participants 

Table 1: Distribution of patients by category after imputation Table 2: Adjusted eHR and 95% Confidence Interval from global and cause-mortality 

Our results show overall, liver, Non-Aids malignancies and cardiovascular excess of mortality associated with being HV positive despite improvements 
in HIV disease management and Antiretroviral therapies 
Differential short term and long term effect of Aids before entry and HCV coinfection was found for overall mortality 

Estimated Excess of Mortality  

Conclusions 

9162 subjects 
All 

patients 363 deaths 

Global 
Non-Aids 

Malignancies Liver Cardiovascular 
eHR (95% CI) eHR (95% CI) eHR (95% CI) eHR (95% CI) 

Education (ref. No/Primary) 
Secondary 0.55 (0.41;0.75) 
University 0.33 (0.17;0.62) 

HIV transmission (ref. 
Heterosexual) 
MSM 0.77 (0.54;1.10) 0.23 (0.02;2.96) 
IDU 1.32 (0.87;2.01) 3.18 (0.91;11.08) 
Others 1.50 (0.65;3.42) 

Origin  (ref. Spain) 
SSA 0.69 (0.38;1.27) 
LA 0.79 (0.52;1.21) 
Others* 0.70 (0.40;1.21) 0.40 (0.06;2.89) 

CD4 (ref. <200) 
201-350 0.54 (0.37;0.79) 1.09 (0.46;2.62) 0.49 (0.16;1.48) 
>350 0.33 (0.22;0.50) 0.56 (0.19;1.59) 0.14 (0.02;0.92) 

VL (ref.<20000) 
20000-100000 0.99 (0.69;1.44) 
> 100000 1.48 (1.04;2.11) 

Sex (ref. Male) 
Female 0.66 (0.47;0.93) 

Age at entry (ref. 20-49)     
>=50 1.85 (1.38;2.48) 5.85 (2.58;13.28)     

Follow-up* 1styear 1st -9 thyear 
1st -9 thyear 0.56 (0.26;1.22) 0.39 (0.20;0.76) 0.80 (0.14;4.49) 
HCV (ref. Negative)     
Positive 1.45 (0.94;2.22) 4.45 (2.70;7.34) 5.63 (2.56;12.37) 4.52 (1.03;19.71) 6.45 (1.11;37.37) 

AIDS entry  (ref. No) 
Yes 4.31 (3.07;6.04) 0.89 (0.58;1.37) 
* Non Aids Malignancies, Liver and Cardiovascular models included the variable origin categorized as Spain and 
others) 
** Global mortality model included the interactions HCV and AIDS at entry by Follow-up  

  Follow up All Patients Total deaths 
  (py) N % N % 
Education 
No/Primary 2760.7 859 9.37 76 20.97 
Secondary 20955.9 5941 64.85 256 70.59 
University 6841.1 2362 25.78 31 8.44 

HIV transmission   
Heterosexual 10872.7 2908 31.74 137 37.64 
MSM 15333.2 5065 55.28 92 25.41 
UDI 3905.1 1072 11.70 125 34.40 
Others 446.6 117 1.28 9 2.55 

Origin country    
Spain 22249.2 6382 69.65 299 82.37 
LA 1457.3 480 5.24 15 4.13 
SSA 4965.9 1642 17.92 32 8.82 
Others 1885.3 658 7.19 17 4.68 

CD4 at entry   
<200 8644.4 2403 26.23 233 64.08 
201-350 6455.8 1921 20.97 59 16.36 
>350 15457.4 4838 52.81 71 19.56 

VL at entry   
<20000 10374.1 3136 34.23 75 20.76 
20000-100000 10239.2 3067 33.48 92 25.31 
100000 9944.4 2959 32.30 196 53.93 

HCV at entry   
Negativo 25370.6 7749 84.58 206 56.82 
Positivo 5187.1 1413 15.42 157 43.18 

AIDS entry   
No 26591.2 8076 88.15 211 58.13 
Yes 3966.5 1086 11.85 152 41.87 

Age at entry    
20-49 27380.4 8234 89.87 267 73.55 
>=50 3177.3 928 10.13 96 26.45 

Sex   
Male 24390.8 7534 82.23 303 83.47 
Female 6166.9 1628 17.77 60 16.53 

In 363 deaths, 16.0% were Non-Aids malignancies, 10.5% liver and 0.3% 
cardiovascular related. Excess of mortality was 1.20 deaths per 100 person years (py) 
for all-cause mortality, 0.16 for liver, 0.10 for Non-Aids malignancies and 0.03 for 
cardiovascular mortality. 
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A Comparison 
of Inpatient Admissions 
in 2012 from two European Countries

Tittle V.1, Cenderello G.2,Pasa A.,3 Patel P.1, Dentone C.4, Artioli S.5, Fraccaro P.6, Giacomini M.6, Setti M.7, Di Biagio A.7 and Nelson M.1
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Table 2. Cohort Demographics

IT 
n (%)

UK 
n (%)

All 
n (%) p-value

Total number of admissions 257 474 731

Total number of patients* 205 316

Gender (% based on total number of patients) <0.001

Female 58 (28.3) 47 (14.9) 105 (20.2)

Male 147 (71.7) 269 (85.1) 416 (79.8)

Average age at spell* <0.001

Median 49 46 47

IQR 45 - 53 38 - 52 41 - 53

Length of staying (days) <0.001

Mean average 16(+/-14) 8(+/-9) 11(+/-12)

No of admissions which patients were on ARVs 2 2 2 / 2 5 7 
(86.4)

3 8 9 / 4 7 4 
(82.1) 611 (83.8) 0.099

Cd4 (cells/ml) 0.003

Median 302 368 330

IQR 157 - 434 147 – 575 147 – 508

VL positive  (copies/ml log 0.944

Median 4.36 4.63 4.06

IQR 4.04 – 5.10 3.42-5.43 3.61– 5.30

Route of infection* (% based on total number of 
patients) 

Heterosexual sex 47 (22.9) 60 (19.0) 107 (20.5)

Men who have Sex with Men 25 (12.2) 188 (59.5) 213 (40.9)

Drug abuse 132 (64.4) 20 (6.3) 152 (29.2)

Other/Unknown 1 (0.5) 48 (15.2) 49 (9.4)

Death (mortality rate) (% based on total number 
of patients) 21 (10.2) 9 (2.8) 30 (4.1) <0.001

*Each patients can have more than one hospital admission 
§Mann-Whitney U test for continuous variables and Fisher’s exact test or Pearson’s test for categorical 
variables.
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1. Background
Patients living with HIV (PLWH) have a reduced mortality rate since the introduction of combined anti-
retroviral therapy (cART). However as the population starts to age, an increase rate of co-morbidities 
has been demonstrated compared to the general population. The impact of the virus and long-term 
use of cART on age is still unfolding. This study aims to review the causes and patient demographics 
of inpatient admissions for PLWH in two European cohorts, to detect trends in co-morbidities.

3. Results
The rate of patient admissions per 100 years was 6.12 for IT and 12.91 for UK (9.29 overall). Percentage 
of admissions with a CD4 count above 200 cells/ml was 68.1% (n=175) in IT and 68.4% (n=324) in 
UK. In 83.6% (n=611) of all admissions the patient was on cART, in 66.8% (n=488) of admissions the 
most recent viral load was under 400 copies/ml (n=169 65.8% IT;n=319 67.3% UK). 

Of the admissions of which patients were on cART (n=222 in IT and n=389 in UK), 73% (n=162) 
in IT and 65% (n=253) in UK were on treatment for more than 6 months; 1.8% (n=4) in IT and 
21.1%(n=82) in UK had started therapy less than 6 months prior to admission. Poor adherence was 
observed in 22% (n=49) in IT and 6.4% (n=25) in UK, a failing regimen was reported in 1.8% (n=4) 
in IT and 2.6% (n=10) in UK; self-suspension before admission occurred in 1.4% (n=3) of IT and 4.9% 
(n=19) of the UK cohort.

Amongst the Infectious and Parasitic Diseases admissions the most commonly observed discharge 
diagnosis was chronic hepatitis C in IT (n=32/257 12.5%) and infectious gastroenteritis (n=15/474 
3.2%) in the UK. Pneumonia (with different codes merging on a single clinical diagnosis) was the 
leading respiratory disease with 10.5% (n=27/257) of admissions in IT and 15.8% (n=75/474) in the 
UK. Hepatocellular carcinoma (n=19/257, 7.4%) and Diffuse Large B Cell Lymphoma (n=14/474, 3%) 
were the most frequently described cancers respectively in IT and UK. Liver cirrhosis in IT (n=31/257 
12.1%) and chronic pancreatitis in the UK (n=7/474 1.5%) were the most frequently observed 
diseases in the category of Digestive systems. Among the Blood and Blood Forming Organs category, 
agranulocytosis secondary to cancer treatment (n=15/474, 3.2%) was the most reported diagnosis in 
UK followed by immune restoration syndrome, in IT only two cases (0.8%) of anaemia were described.

Mortality rate of patients admitted during the study was 10.2% (n=21/205) in IT and 2.8% in the UK 
(n=9/316) (p<0.001). 

2. Methods
Chelsea and Westminster Hospital (London, United Kingdom-UK) and four infectious disease 
departments (Sanremo, Galliera, San Martino, La Spezia) in Liguria (Italy-IT) collectively known as 
the Analisi Costi Terapia Antivirale net (ACTeA) were the two European Centres involved in this study. 
Inpatient admissions of PLWH were identifi ed by discharge codes from 1st January to 31 December 
2012. Paediatrics, surgical, direct psychiatry admissions to the mental health unit and obstetric and 
gynaecology admissions were not included into this study. 

Data, including patient demographics, cART history, CD4, viral load (VL) and mortality rates were 
collected from each admission. Discharge diagnoses were categorised according to the International 
Classifi cation of Disease (ICD) 9 and10 system. All ICD categories that reach a 3% threshold of total 
admissions were analysed. 

Fisher’s exact or Pearson chi square tests were used to compare categorical variables, while Mann-
Whitney U test was used for continuous variables. Two-tailed probabilities were reported and the 
p-value of 0.05 was used to defi ne nominal statistical signifi cance. Distribution of admission rate by 
country were estimated by negative-binomial regression modelling and the likelihood ratio test.

4. Conclusion
With the majority of patients on cART on admission, this correlates to over 65% of patients having a VL 
of less than 400 copies/ml and 68.3% had a CD4 count of over 200 (cells/ml). This would suggest that the 
majority of admissions are not AIDS-related and this is supported by only 14% of IT admissions and 7.5% 
of UK admissions being directly related to an AIDS defi ning condition. 

Yet, despite the encouraging data, the mortality rate in IT remains at 10.2%, and is signifi cantly higher 
compared to the UK at 2.8%. The general demographics of the population included may help explain 
some of these fi ndings as the majority of patients are (ex-) intravenous drug users in IT. Therefore the rate 
of Hepatitis C (HCV) co-infection is higher and the complications of HCV are the commonest cause of 
admissions in Italy (n=82/257 31% IT vs n=4/474 0.8% UK). It is important to understand the impact this 
has on health services in Italy as recreational drug use and HCV co-infection amongst MSM in the UK is 
increasing (1) and there maybe translational learning points. On the other hand the recently varied spectrum 
of HIV trasmission in Italy is going towards to the UK and so this study could be of pivotal important. (2)

The UK cohort has a wider range of causes for admission compared to Italy, with a greater percentage of 
admissions in all ICD categories, except in Infectious and the Digestive diseases, possibly refl ecting the aging 
population with development of age-related co-morbidities outside of hepatitis co-infection complications, 
in IT cohort HCC is the most frequently observed cancer and heavily impact on the
ICD category distribution. Conditions such as cardiac and bone disease are likely to have traditional risk 
factors intermingled with the effects of the HIV virus and cART and so will need to be closely monitored 
in the future. The UK data refl ects a greater number of AIDS-defi ning malignancies, non-AIDS defi ning 
lymphomas and admissions related to complications of chemotherapy. This is heavily infl uenced by the 
presence of the National Centre for HIV Oncology at Chelsea and Westminster hospital. 



The potential impact of new national guidance  
on primary prevention of cardiovascular disease  

in people living with HIV 

Results 

Cardiovascular disease (CVD) is the leading cause of death in England and 
Wales.  As people living with HIV (PLWH) age, proactive management of CVD 
risk factors is crucial.   

National Institute of Clinical Excellence (NICE) propose lipid modification 
(statins) & lifestyle modification for 40-74 year olds with >10% (previously 
>20%) 10 year risk of CVD by the QRISK2 calculator.  

We use Framingham currently  so compared 3 CVD risk calculators in our 
cohort and analysed the impact of a change in threshold on the proportion of 
our patients who would need intervention. 

Reducing the threshold for cardiovascular primary preventative measures to 10% vastly increases the number of patients requiring primary intervention, from three 
fold with all risk calculators used. This may have significant implications, including cost, drug-drug interactions and patient experience, that HIV physicians and 
general practitioners will need to address, ideally in a co-ordinated and patient-focused manner.  

Since CV risk is a factor to consider when choosing ART, the proportion of individuals classified as high risk varies by calculator used, national guidelines should 
consider recommending a single calculator for equity of decision making across clinical services. 

Patient Demographics 

916 patients had a documented Framingham risk assessment.  

200 patients were randomly selected and analysed further. 

191 (96%) subanalysed were male, reflecting the total data (781/916).  

Median (range) age 47 (29-75) years.  

179 (90%) were Caucasian.  

Cardiac risk factors included in CVD risk calculators 

Framingham: age, gender, total cholesterol (TC), high density lipoprotein 
(HDL), smoker, diabetes, systolic blood pressure (BP), left ventricular 
hypertrophy (http://cvrisk.mvm.ed.ac.uk/calculator/framingham.htm). 

QRISK2: age, gender, ethnicity, postcode, smoking, diabetes, family history in 
first degree relative <60 years (FH), chronic kidney disease (CKD) atrial 
fibrillation (AF), BP treatment, HDL:TC, rheumatoid arthritis (RA), systolic BP, 
height, weight (http://www.qrisk.org/). 

JBS3: date of birth, gender, ethnicity, townsend quintile, height, weight, 
smoker, TC, HDL, systolic BP, diabetes, FH, AF, CKD, RA 
(http://www.jbs3risk.com/JBS3Risk.swf). 

Of the 200 patients subanalysed, the following risk factors were noted: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Non-smokers: 67 (33.5%) never, 40 (20%), not recorded 2 (1%) 

CVD risk calculator analysis 
In terms of eligibility for primary prevention 20.9% (916/4383) had 
documented Framingham risk assessment as part of routine care.  
Using a 20% threshold 8.8% (81/916) would require intervention, increasing 
to 35.2% (322/916) with a threshold for intervention of 10%.  
Restricting analysis to the 200 patients to whom we applied 3 calculators the 
following proportion required intervention with a 20%/10% threshold:  
- Framingham 27%/73.5% 
- QRISK2 16%/52% 
- JBS3 11%/38%  
 
 
 
 
 
 
 
 
 
 
 
 

Survey of HIV services in England & Wales 
237 services were identified from AIDSMAP:                                           
(http://www.aidsmap.com/e-atlas/Services-search-results/page/1861655/set=uk&type=80428&name=&location=UK). 

Services were contacted by email and/or telephone. 
34 were excluded due to more than one clinic listed under one service (e.g. 
maternity, paediatric units), because they no longer had a HIV service or no 
contactable means (telephone or email).  
Out of 203 services, 177 were contacted given time restraints. 
67 services could not be contacted (no answer, asked to call back).  
44 services did not respond to contact (voicemail, messages left with staff 
member to call-back, email). 
66 services were successfully contacted, of which the following was found: 
1) Calculator used: 
              
 
 
 
 
 
 

                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2) Cut-off considered as high risk (regardless of calculator): n (%) 
 5 (7.5) >10%                              47 (71) >20% 
 3 (4.5) >15%                              4   (6)   depending on risk factors  
 3 (4.5) >10-20%                          4   (6)   undefined/no policy 
3) Patients screened: n (%)  
 59 (89) screened all    1   (1.5) had no policy 
 6   (9)  screened depending on age (>35, 30, 40, 50) 
4) Frequency of screening: n (%)  
 65 (98)  screen annually (4 of whom screen biannually) 
 1   (1.5) had no policy 
 
  

Methods 

Table 1: CVD risk factor frequency 

Discussion 

Ahmed N, Bradley S, Drake A, Pearson P, Edwards SG, Waters L 
 Mortimer Market Centre, Central and North West London NHS Foundation Trust, London  

Background 
All individuals who had a documented Framingham risk assessment were 
identified from our prospectively collected database.  

Framingham (recalculated), QRISK2 and JBS3 cardiovascular risk calculators 
were applied and compared in a randomly selected patients from those 
identified above. The current/proposed thresholds were applied accordingly.  

A survey of HIV services in England & Wales (identified from AIDSMAP, a UK-
based HIV information service) was conducted regarding: the CVD risk 
calculator used, the threshold considered high risk, the patients screened and 
the frequency of screening. 

CVD risk factor Median (range) 

Systolic blood pressure (mmHg) 127 (9-1863) 

Total cholesterol (mmol/L) 5.2 (2.7-8.6) 

Creatinine (mmol/L) 83 (40-164) 

Weight (kg) 81 (55-137) 

Figure 1: CVD risk factor 
frequency 

Framingham      
n (%) 

QRISK          
 n (%) 

JBS3                n 
(%) 

Low/<10% 51 (25.5) 95 (47.5) 122 (61) 
Medium/10-20% 93 (46.5) 72 (36) 53 (26.5) 
High/>20% 54 (27) 31 (15.5) 21 (10.5) 
Excluded (incomplete data) 2 (1) 2 (1) 4 (2) 

Change in no. of patients 
requiring primary prevention 
by threshold change 

3-fold increase 3-fold increase 
 

3-fold increase 
 

Table 2: CVD risk factor frequency 

Acknowledgements: A Drake added as author since abstract submission - assisted with data collection. 



  Data from HIV negative cohorts have shown a strong 

association between abdominal aortic calcifications 

(AAC) marker of cardiovascular disease (CVD) and the 
prevalence of vertebral fractures (1,2). 

  Association between severity of AAC and the risk of 

fracture has been studied mainly in women and mixed 

cohorts of HIV negative patients, but no data are 

available for HIV positive patients (3). 

  In this cross sectional study, asymptomatic HIV positive 

patients (pts) from the SPID (“San Paolo” Infectious 

Diseases) cohort were submitted to lateral spine X-ray 
and DXA. 

  Aim of our study was to evaluate the presence and 

distribution of AAC and its correlation with  bone mineral 

density (BMD) and vertebral fractures (VF) in a cohort of 

HIV positive pts. 

  Our data showed that AAC were more frequent in older 

HIV positive pts, with lower CD4 nadir, advanced HIV 

disease and on stable HAART. 

  Patients with AAC, besides having more cardiovascular 

and renal comorbidities, showed more frequently low 
BMD and vertebral fractures. 

  In our cohort AAC was directly correlated with the grade 

of vertebral fractures and predict VF independently of 

BMD and bone turn-over markers. 

  Evidence of AAC  suggests the need for early screening 

for diagnosis and treatment of non AIDS co-morbidities 

in HIV positive patients. 

.  

  AAC was identified using the AAC-8 score, which 

estimates the total length of calcification of the anterior 

and posterior aortic walls in front of vertebrae L1 to L4. 

  Low BMD was defined by T-score or Z-score <-1 at 

lumbar spine or femoral neck.  

  Vertebral fractures were identified by morph-metric 

analysis of X-ray and were defined by the “spine 
deformity index” (SDI), according to semiquantitative 

method by Genant.  

  Demographic data, HIV-related parameters, and data on 

CVD risk were collected by review of clinical charts. 

  Association between AAC, BMD and SDI  were 

evaluated by univariate analysis, variables with p<0.05 

entered in the multivariate logistic regression analysis  

  The relationship between AAC score and SDI was 

evaluate by Spearman’s correlation. 

current CD4 cell count, median 

(IQR) 
475 (370-618) 490 (326-715) 0.67 

CD8CD38(n)*, median (IQR) 59 (27-134) 96 (46-207) 0.3 

HCV-Ab positive 9.2% 11.3% 0.62 

Smoking 50% 63% 0.06 

Hypertension 4.1% 13.8% 0.005 

Insulin-resistance 35% 44,6% 0.16 

Diabetes 9% 17% 0.08 

Increased IMT or plaque 42.3% 78.4% <0.001 

Plaque 8.3% 32.3% <0.001 

GFR<90 32.5% 49.2% 0.01 

GFR<60 1.8% 7.6% 0.01 

T-score or Z--score <-1 53.5% 73.8% 0.003 

SDI>=1 14.3% 26.5% 0.02 

HR (IC 95%) p AHR (IC 95%) p 

Age (for add 10 years) 3.81 (2.64-5.51) <.001 2.62 (1.72-3.99) <.0001 

BMI (for add point) 1.07 (1.00-1.14) .02 1.03 (0.96-1.11) .36 

Nadir (for add 50 CD4) 0.89 (0.82-0.97) .01 0.99 (0.88-1.11) .91 

AIDS diagnosis 2.13 (1.11-4.08) .02 1.67 (0.68-4.06) .25 

HAART (vs naive) 2.75 (1.28-5.90 .009 0.99 (0.32-2.99) .98 

HR (IC95%) p AHR (IC95%) p 

Hypertension 3.67 (1.39-9.07) .008 3.06 (1.05-8.88) .03 

Increased IMT or 

plaque 
4.96 (2.59-9.50) <.001 5.29 (2.64-10.62) <.001 

GFR<60 
4.39 

(1.14-16.88) 
.03 2.90 (0.67-12.57) .15 

SDI>=1 2.17 (1.10-4.26) .02 1.82 (0.84-3.94) .12 

Low BMD 2.45 (1.32-4.45) .004 2.95 (1.50 -5.81) .001 

   The grade of AAC was directly correlated with the 

presence and grade of VF (SDI≥1) (rho=0.16; p=0.008); 

figure 1. 

  280 asymptomatic HIV positive pts were analyzed. 

  215 (76.8%) pts did not have any detectable AAC 

(AAC=0); 65 (23.2%) pts had AAC (AAC>=1); among 

these, 15 pts showed moderate/severe calcification 

(AAC>2).  

  Low BMD was found in 163 pts (58.2%) and VF (SDI≥1) 

in 47/274 pts (17.1%).  

  Table 1 showes demographic, HIV-related 

characteristics and co-morbidities of 215 HIV patients 
with AAC=0 vs 65 HIV patients with AAC≥1. 

  By univariate analysis the following variables resulted 

associated with AAC≥1: age (for additional 10 years HR 

3.81 [IC95%2.64-5.51], p<.0001); BMI HR 1.07 

[IC95%1.00-1.14], p=.02); lower CD4 nadir (for 

additional 50 CD4 HR 0.89 [IC95%0.82-0.97], p=.01); 

AIDS-diagnosis (HR 2.13 [IC95% 1.11-4.08], p=.02) and 
being on HAART (HR 2.75 [IC95% 1.28-5.90],p=.009) 

(Table 2). 

   AAC>2 determines a six-fold increase in the risk of VF 
(HR 6.44 [IC95% 2.21-18.79], p=.0006).  

  AAC≥1 predicts VF independently from BMD, vitamin D 

status and bone turn-over markers (table 4). 

  According to comorbidities, in addition to the well  known     

association between AAC and cardiovascular disease  

(hypertension and increased IMT or plaque)  AAC≥ 1 

was associated with GFR<60 ,VF (SDI ≥1) and low BMD 
in our population. 

  Patients with AAC≥ 1 had twofold increase in the risk of 

low BMD (HR 2.45 [IC95% 1.32-4.45], p=.004) and 

vertebral fractures ( SDI ≥ 1: HR 2.17 [IC95% 1.1-4.2], 

p=.02) compared to patients without AAC. 

   By multivariate analysis, AAC≥1 was independently 

associated with cardiovascular disease and low BMD 

(Table 3). 

AHR of SDI≥ (IC95%) p 

AAC≥1 2.87  (1.30-6.31) .008 

Low BMD 0.70  (0.33-1.51) .37 

Increased bone turnover 1.87 (0.84-4.75) .12 

Vitamin D deficiency (<30) 1.67 (0.52-5.38) .38 

Increased PTH levels (>65) 0.66 (0.28-1.50) .32 

AAC=0 

N 215 (76.8%) 

AAC≥1  

N 65 (23.2%) 
P 

Age, median (IQR) 43 (46-48) 55 (49-64) <0.001 

BMI, median (IQR) 24 (22.1-26.4) 24.9 (23.1-27.9) 0.058 

Female (%) 29.7% 20% 0.12 

years from HIV serodiagnosis, 

median (IQR) 
10 (5-20) 9.5 (5-21.5) 0.79 

AIDS (%) 16.8% 30.2% 0.02 

Nadir CD4 cell , median (IQR) 277 (165-419) 165 (69-354) 0.01 

Patients on HAART(%) 69% 86% 0.007 

   In multivariate analysis only age (for additional  

10 years AHR 2.62, IC95% 1.72-3.99, p<.0001) resulted 

significantly associated with AAC≥1 (Table 2). 



Tabella 1

Never 
smoker

0-10 Pack-
years

11-20 pack-
years

>20 Pack-
years

Emphysema 19% 23% 34% 54%

Bronchiolitis 13% 19% 31% 45%

Bronchial wall thickening 49% 51% 65% 76%

Lung nodules 7% 5% 3% 5%

Bronchiectasis 15% 13% 19% 18%

Interstitial lung disease 0% 0% 1% 2%

Multimorbidity lung 30% 34% 50% 68%
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1. BACKGROUND
Cardiovascular Diseases (CVD) and Chronic Obstructive Pulmonary 
Disease (COPD) are two of the leading chronic health conditions in 
the world, accounting for more than half of all deaths worldwide 
[1]. With the advent of effective antiretroviral therapy (ART), these 
two conditions are major sources of morbidity and mortality among 
HIV infected patients [2,3]. In the general population, there is 
mounting evidence that CVD and COPD are inter-connected, which 
may be partly explained by common risk factors such as age, male 
gender, cigarette smoking, and chronic inflammation [4].

The aim was to determine the prevalence of lung and heart 
abnormalities on thoracic CT scans in relation to smoke 
history in HIV infected pts who were treated with anti-
retroviral therapy (ART).

Burden of Subclinical Heart and Lung Disease Detected On 
Thoracic CT Scans of HIV Patients on HAART

S Zona1, A Santoro1, G Besutti1, G Ligabue1, C Mussini1, P Raggi2, J Leipsic3, DD Sin3-4, SFP Man3-4, G Guaraldi1
1Policlinico University Hospital, Modena, Italy   –   2University of British Columbia, Canada   –   3St. Paul’s Hospital, Vancouver, British Columbia, Canada   –   

4UBC James Hogg Research Center, St. Paul’s Hospital, Vancouver, British Columbia, CanadaClinica Metabolica

2. MATERIAL AND METHODS

This was an observational study of consecutive individuals infected 
with HIV who were evaluated for cardiometabolic risk in a tertiary 
care clinic at the University of Modena and Reggio Emilia, Italy 
between February 2006 and June 2014. 

Inclusion criteria for the study were: serologically documented 
HIV-1 infection, more than 18 years of age, at least 18 months of 
ART exposure and having undergone thoracic CT scanning for the 
assessment of coronary disease by means of a CAC score.

Thoracic CT Scans
All patients underwent CT imaging with a volume CT 64-slice 
scanner (GE Medical Systems, Milwaukee, Wisconsin, USA). 
Images were transferred to an offline workstation that enabled 
CAC quantification using the “Smart Score” software (GE Medical 
Systems). CAC scores were calculated using the method of Agatston 
et al [5]. The same CT images were employed to evaluate lung 
abnormalities.

CT lung abmnormalities were: emphysema, bronchiolitis, non-
calcified lung nodules, bronchial wall thickening, and bronchiectasis 
(Figure 1). Lung multimorbidity was considered for presence of ≥2 
smoke related diseases. 
CT heart abnormalities were: myocardial infarction scar and 
coronary calcium score>100.

Multimorbidity lung and heart disease (MLHD) was defined by 
the presence of >2 lung abnormalities and heart disease (CAC>100 
or previous myocardial infarction).
According to smoke history the cohort was divided in “Never smoke” 
and “Current smokers”: among smokers, we identified 3 different 
groups according to pack-year (<10 pack-years, 11-20 pack-years, 
and >20 pack-years). 
A subanalysis was conducted including non-active smokers only. 
Patients were separated in “Never smoke”, “Stop smoke <10 yrs”,  
“Stop smoke between 11-20 yrs”, and “Stop smoke >20 yrs”.

Statistical analysis
Prevalence of lung abnormalities, subclinical coronary artery disease, 
signs of miocardial infarction, and MLHD were compared among groups 
using p per-trend test.
Univariate logistic regressions were performed to assess factors 
associated with lung multimorbidity and MLHD. Factors resulted significant 
at univariate analyses were included in multivariable models.

3. RESULTS

4. DISCUSSION
• This study conceptualize multimorbidity lung and heart disease 

(MLHD) as a smoke related disease burden.
• MLHD is common in HIV-infected individuals both current and 

formers smokers, but it is still prevalent in 30% of never smokers 
HIV patients. 

• Reduced CD4 count (hence severity of HIV infection) may be an 
important risk factor for chronic lung and heart disease. 

• Thoracic CT scans may provide an excellent screening tool to 
detect MLHD

• In view of the high rates of smoking and intravenous drug use 
among HIV patients, these data emphasize the critical importance 
and pre-eminence of addiction treatment in confronting the lung 
disease epidemic in these patients.

• These data also highlight the likely importance of chronic systemic 
inflammation in the pathogenesis of smoking-related lung disease 
in HIV infected patients. Additional work will be needed to confirm 
this hypothesis.

Whole Cohort

P184

903 HIV-seropositive patients were included in the analysis. 29% were women.
Mean age was 48 ±7 yrs.
Imaging findings suggestive of prior myocardial infarction (MI) were found in 13 pts (1.4%); 26.6% (240 pts) had CAC scores of 1 to 
100, and 9.8% (89 pts) had CAC>100. 13.6% (123 pts) of the patients had CAC>100 and/or previous MI.
Table 1 and 2 shows demographics and HIV history in the whole cohort and in non-active smokers.
Figure 2 shows smoke history grouped per pack year exposure and figure 3 for smoke history in non-active smokers.
Prevalence among groups of lung abnormalities and heart diseases were depicted in figure 2a and 2b, respectively. Same analyses 
were depicted in figure 3a and 3b for non-active smokers. MLHD was present in 484 pts (53.6%) and among 78 pts (16%) who never 
smoked.

Non-active smokers

Never smoke 0-10 pack-year 11-20 pack-year >20 pack-year p-value

Women, n (%) 59 (27.57) 63 (38.89) 61 (33.33) 80 (23.26) 0.002

Age, mean (sd) 48.44 (±8.72) 47.48 (±8.16) 48.44 (±6.25) 49.54 (±6.56) 0.025

Waist circumference, mean 
(sd) 88.88 (±10.48) 86.52 (±9.22) 85.31 (±8.60) 87.73 (±9.73) 0.002

BMI, mean (sd) 24.52 (±3.87) 23.52 (±3.45) 23.21 (±3.32) 23.64 (±3.86) 0.003

No LD, n (%) 30 (19.48) 20 (19.42) 24 (19.05) 36 (15.52)

0.131
Lipoatrophy, n (%) 52 (33.77) 41 (39.81) 62 (49.21) 105 (45.26)

Lipohypertrophy, n (%) 17 (11.04) 7 (6.80) 13 (10.32) 16 (6.90)

Mixed Form, n (%) 55 (35.71) 35 (33.98) 27 (21.43) 75 (32.33)

CD4 Nadir, median (IQR) 189 (76-292) 155 (48-250) 188 (64-295) 158 (80-260) 0.183

Current CD4, median (IQR) 575 (437-713) 554 (427-722) 593 (413-787) 558 440-883 0.615

Cumulative exposure to 
NRTIs, median (IQR) 118 (68-153) 136 (71-179) 128 (70-173) 137 (81-174) 0.057

Cumulative exposure to PIs, 
median (IQR) 50 (8-81) 54 (13-102) 53 (20-96) 55 (20-96) 0.908

Cumulative exposure to 
NNRTIs, median (IQR) 28 (3-66) 22 (0-61) 21 (0-67) 26 (0-67) 0.634

Table 1. Characteristics of groups

Stop smoke < 10yrs Stop smoke 
11-20yrs

Stop smoke 
>20yrs Never smoke p-value

Women, n (%) 32 (30.48) 31 (33.33) 16 (26.23) 59 (27.57) 0.711

Age, mean (sd) 48.33 (5.75) 49.29 (7.58) 54.64 (7.96) 48.44 (8.72) < 0.001

Waist circumference, mean 
(sd) 87.94 (±8.95) 88.48 (±9.03) 88.97 (±11.11) 88.88 (±10.48) 0.973

BMI, mean (sd) 23.89 (±3.06) 24.40 (±3.29) 23.90 (±3.68) 24.52 (±3.87) 0.387

No LD, n (%) 11 (15.07) 7 (11.48) 4 (10.81) 30 (19.48) 0.348

Lipoatrophy, n (%) 30 (41.10) 25 (40.98) 15 (40.54) 52 (33.77)

0.009
Lipohypertrophy, n (%) 5 (6.85) 11 (18.03) 2 (5.41) 17 (11.04)

Mixed Form, n (%) 27 (36.99) 18 (29.51) 16 (43.24) 55 (35.71)

CD4 Nadir, median (IQR) 165 (67-284) 120 (38-230) 126 (55-204) 188 (76-292)

Current CD4, median (IQR) 508 (376-726) 540 (426-655) 556 (446-718) 575 (437-713
) 0.33

Cumulative exposure to 
NRTIs, median (IQR) 137 (97-177) 139 (70-183) 138 (98-183) 118 (68-153) 0.02

Cumulative exposure to PIs, 
median (IQR) 51 (20-81) 46 (2-92) 57 (22-116) 50 (8-81) 0.78

Cumulative exposure to 
NNRTIs, median (IQR) 31 (179) 19 (0-59) 25 (0-81) 28 (3-66) 0.56

Table 2. Characteristics of non-active smokers

Figure 2. Prevalence of lung abnormalities and heart 
diseases

Never smoker 0-10 Pack-years 11-20 pack-years >20 Pack-years

214 162 183 344

38%

20%

18%

24%

Never smoker 0-10 Pack-years 11-20 pack-years >20 Pack-years

Tabella 1

Never 
smoker

0-10 Pack-
years

11-20 pack-
years

>20 Pack-
years

Myocardial infarction 4% 2% 5% 7%

CAC >100 7% 5% 9% 14%

Multimorbidity heart 11% 6% 13% 19%

MHLD 36% 36% 54% 72%

0%

20%

40%

60%

80%

Myocardial infarction CAC >100 Multimorbidity heart MHLD

72%

19%
14%

7%

54%

13%
9%

5%

36%

6%5%2%

36%

11%
7%

4%

Never smoker 0-10 Pack-years 11-20 pack-years >20 Pack-years

A B

Figure 3. Prevalence of lung abnormalities and heart 
diseases
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Stop smoke <10 
yrs

Stop smoke 10-20 
yrs

Stop smoke >20 
yrs

Never smoker

105 93 61 214

45%

13%

20%

22%

Stop smoke <10 yrs Stop smoke 10-20 yrs Stop smoke >20 yrs Never smoker

Non-smokers

Stop smoke 
<10 yrs

Stop smoke 
10-20 yrs

Stop smoke 
>20 yrs

Never 
smoker

Myocardial infarction 12% 5% 10% 4%

CAC >100 9% 14% 13% 7%

Multimorbidity heart 17% 16% 20% 11%

MHLD 52% 41% 54% 36%

0%

15%

30%

45%

60%

Myocardial infarction CAC >100 Multimorbidity heart MHLD

36%

11%
7%

4%

54%

20%

13%
10%

41%

16%
14%
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52%
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12%

Stop smoke <10 yrs Stop smoke 10-20 yrs Stop smoke >20 yrs Never smoker

Table 3. Univariate logistic regression analysis for 
MLHD

OR 95% CI p-value

Age, per 10 yrs 1.54 1.33 – 1.78 <0.001

Men Vs Women 1.73 1.37 – 2.18 <0.001

MSM Vs IDU .57 .43 – .75 <0.001

Hetero Vs IDU .42 .32 – .56 <0.001

Other Vs IDU .56 .38 – .82 0.003

Nadir CD4 < 200 cell/µL 1.31 1.07 – 1.62 0.009

Current CD4 1.00 .99 – 1.00 0.07

VL undetectabilty .99 .64 – 1.52 0.979

Current smoker vs. Never smoke 1.85  1.14 – 3.00 0.012

Stop smoke <10 yrs vs. Never smoke 1.321 .79 – 2.20 0.28     

Stop smoke 11-20 yrs vs. Never smoke 2.52 1.41 – 4.52 <0.001

Stop smoke >20 yrs vs. Never smoke .43 2.64 – 5.353 <0.001

Pack year, per 10 1.04   1.03 – 1.05 <0.001

Figure 4. Multivariable logisti regression analysis for 
MLHD

Table 4. Univariate logistic regression analysis for 
MLHD

Figure 5. Multivariable logisti regression analysis for 
MLHD

OR 95% CI p-value

Age, per 10 yrs 2.07  1.60 – 2.67 <0.001

Men Vs Women 2.42  1.55 – 3.79 <0.001

MSM Vs IDU .85 .49 – 1.46 0.56

Hetero Vs IDU .53 .31 – .90 0.020

Other Vs IDU .95 .48 – 1.89 0.901

Nadir CD4 < 200 cell/µL 1.47 1.00 – 2.07 0.047

Current CD4 .99 .99 – 1.00 0.849

VL undetectabilty .44 .19 – 1.03 0.061

Stop smoke <10 yrs vs. Never smoke 1.85 1.14 – 3.01 0.012

Stop smoke 11-20 yrs vs. Never smoke 1.32  .79 – 2.20 0.287

Stop smoke >20 yrs vs. Never smoke 2.52 1.41 – 4.52 0.002

Pack year, per 10 1.25   1.10  – 1.42 <0.001

Figure 1. Lung abnormalities in CT scans
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Emphysema 33% 27% 39% 19%

Bronchiolitis 17% 16% 23% 13%

Bronchial wall thickening 62% 53% 66% 49%
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Factors associated with HPV-DNA clearance in a cohort of 
HIV positive patients: role of cART and gender 

Background

HPV infection is persisting in immunodeficient 

individuals, such as HIV-positive patients, leading 

to the possible development of cytologic 

abnormalities at different sites.  

The association between the infection with 

oncogenyc genotypes of HPV and the 

development of high-grade squamous  

intraepitelial lesions at anal and cervical sites has 

been demonstrated in HIV-positive patients.

Some studies focused on the different HPV 

clearance rate in man and women, but 

longitudinal data are scarce.

Aim and Hypothesis

 We aimed to assess any factors associated 

with dysplasia regression and with HPV 

clearance in a cohort of HIV+ patients (pts), with 

particular focus on cART and gender

Patients and Methods

Asymptomatic HIV+ pts of the “San Paolo 

Infectious Disease” (SPID) cohort who 

underwent anoscopy/gynecological evaluation 

were enrolled. 

Anal/cervical brushing were analyzed for: 

HPV-PCR detection/genotyping (HR-HPV) 

Cytologic abnormalities (Bethesda System 2001: 

LSIL-HSIL). 

Demographics and HIV-related parametres were 

evaluated at baseline. 

Activated CD8+/CD38+ lymphocytes were 

measured (flow citometry). 

Pts were examined at baseline (T0) and at 12-18 

months visit (T1). 

HPV clearance was defined as:

negativisation of HPV at T1.

SIL regression (SIL-R) and progression (SIL-P) 

were defined as:

change from HSIL/LSIL to a lower-

grade/absence of dysplasia and as change from 

absence of HSIL/LSIL to a higher-grade 

dysplasia at T1, respectively. 

Mann Whitney, Chi-square test and multivariate 

logistic regression were used. 

Results

189 pts were examined, 60 (32%) were 

women. Baseline characteristics of study 

population are shown in table 1. 

150 pts (79%) were HPV pos, 113 (75%) 

harbored HR-HPV (figure1); 103 (68%) 

showed LSIL/HSIL at T0 (32% of women 

and 65% of men) (all were HPV pos). 

(Figure 2).

No differences in demographics and HIV-

related markers were found between pts 

with progression of SIL (33, 41%) and pts 

with regression of SIL (47, 59%) (Table 2)

HPV pos pts who cleared HPV (28, 18%) were 

found to be more frequently females, 

heterosexually infected, more frequently on 

cART and with lower Log10 HIV-RNA and 

lower levels of CD8+/CD38+ % compared with 

HPV persistance group (Table 3)

 

No differences in PI exposure were found 

between the two groups (p=.08).  Interestingly, 

also when only HR-HPV were considered, 

clearance was associated with exposure to 

cART (naïve4%, vs cART 86%, p= .048). 

In multivariate analysis heterosexuals (AOR 

5.123, 95% CI 1.5-17.5 vs homosexuals) were 

independently associated to HPV clearance, 

whereas CD8+/CD38+% (AOR 0.44, 95% CI 

0.65-1.01 for each % more) were predictive of 

HPV persistence (Table 4).

Conclusions

Close follow up of HPV infection and SIL should 

be promoted particularly in men and in cART 

untreated individuals. 

MSM showed higher HPV persistence; we cannot 

exclude behavioural variables linked to risky sex 

and reinfection. 

Our study failed to demonstrate any predictive 

factors of intraepitelial lesion evolution, due to the 

small number of events.

Poster Code:  P185

Table 1- Baseline Characteristics  of study population 

Figure 1

86 46%

89 47%

14 7%

Intraepitelial lesions prevalence in study population 

at baseline (N=189)

ASCUS-LSIL

HSIL

 

Normal citology

Figure 2

Table 2- Characteristic of study population according to SIL 

regresssion-univariate analysis

Table 3- Characteristic of study population according to HPV 

clearance-univariate analysis

Table 4- Factors associated to HPV clearance in multivariate 

analysis
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Relationship between innate immunity, inflammatory soluble markers and 
metabolic-clinical parameters in ART treated 

HIV positive patients with undetectable viral load 
.

The persistence of immune activation and inflammation in HIV patients (pts) with HIVRNA (VL)
undetectable causes many comorbidities (1-4).

The aim of this study is to correlate monocytes (m) and NK cell activation levels, soluble markers and
oxidative stress with clinical, biochemical and metabolic data in HIV-1 infected pts with VL≤ 50 copies
(cp)/mL on antiretroviral therapy

RESULTS 1

Pts with long history of HIV infection and stable immunological- virological status showed interactions between acquired and innate immunity activation;
moreover the levels of some metabolic and inflammatory parameters correlate with oxydative stress values and innate immunity activation.
In this cohort of patients with undetectable viral load the metabolic status presents a strong correlation with oxidative stress status
The age, BMI and smoking impact metabolic and immunological parameters.
The correlations between antiretroviral drugs and clinical-immunological parameters need further confirmations.

1. Benjamin LA, Bryer A, Emsley HC et al. Lancet Neurol 2012
2. Gazzola L, Bellistri GM, Tincati C et al. J Transl Med 2013
3. Kaplan RC, Sinclair E, Landay AL et al. J Infect Dis 2011
4. Deeks SG. Ann Rev Med 2011
5. Ziegler- Heitbrock L, Ancuta P, Crowe S et al. Blood 2010

MATERIALS AND METHODS

Mulicenter, cross-sectional study in pts with VL≤ 50 cp/mL and on antiretroviral therapy by at least 6 months. We studied: activation/homing markers
(CD38, HLA-DR, CCR-2, PDL-1) on inflammatory, intermediate, proinflammatory m; activatory receptors NKp30, NKp46 and HLA-DR on NK
cells; soluble inflammatory (sCD14, adiponectina, MCP-1) and stress oxidative markers (dRoms, antiRoms).
Immunofluorescence analyses
Thirty ml of heparinized blood were collected from each patient and the frequencies and expression of activation/homing markers were analyzed
monocyte and NK cells.To analyze monocyte populations 100 µL of fresh blood were incubated with fluorochrome conjugated monoclonal
antibodies (mAbs): CD3-PECy7 (Biolegend, San Diego), CD38-PE, CD11b Horizon V450, CCR2 (chemokine receptor type 2) APC, CD16-Horizon
V500, PD-L1 (Programmed Cell Death Ligand 1) FITC (all from Beckton Dikinson, BD, Bioscience, San Josè CA), CD14 APC-Cy7, HLA-DR-
PerCP-Cy 5.5 (eBioscience, San Diego CA). The pellet was then acquired on a FACS Canto II flow cytometer by FACS Diva software (BD) using a
8-color polychromatic protocol. Gates were generated on the basis of forward scatter/side scatter characteristics and CD14/CD16 expression patterns.
Three subsets of monocytes were identified (5): CD14+CD16++ proinflammatory monocytes (pM), CD14++CD16+ intermediate monocytes (intM)
and CD14++CD16- inflammatory or classical monocytes (iM) [9]. Mean fluorescence intensity (MFI) of CD38, HLA-DR, CCR2, PD-L1, CD11b
antigen expression was measured in each monocyte population. CD3 staining was used to exclude T lymphocytes in the analyses.
To analyze NK cells, peripheral blood mononuclear cells (PBMC) (3x105 ), isolated by gradient centrifugation were incubated with primary mAbs,
followed by PE- (BD) or FITC- (Southern Biotechnology, Birmingham, AL) conjugated anti-isotype-specific goat anti-mouse secondary reagents
(BD).NK cells were identified by exclusion gate as CD3-CD14-CD19- cells by a FACS Canto II (BD) by FACS DIVA software (BD) using 4-color
polychromatic protocol. Cytometric data was elaborated through FlowJo (Tree Star, Inc) software for fluorescence analysis. The following panel of
mouse anti-human mAbs was used: CD3-FITC, CD3-APC, CD19-APC, CD14-APC, CD16-PE and FITC-conjugated (Biolegend, San Diego, CA),
CD56-PC7 (Immuno-tech-Coulter Marseille, France), anti-NKG2C, (R&D Systems, Minneapolis, MN). Anti-NKp46 (IgG1) BAB281, anti-NKp30
(IgG1) 7A6 and anti- HLA-DR (IgG2a) D1.12 were kindly provided by Prof. R. S. Accolla (University of Insubria, Varese, Italy).
Serum cytokine and chemokine level measurement
Serum level of a large panel of cytokines/chemokines (IL8, MCP-1, adiponectine, TNF-α) involved in the immune response were determined by a 
bead-based immune assay (FlowCytomix TM Comboplex Bender MedSystems) by flow cytometry according to the manufacturer’s instructions. 
Acquisition was performed with FACS Canto II Cytometer by FACS Diva Software (Beckton Dikinson). FlowCytomix Pro Software was used to 
calculate mediator’s concentration in each sample. Serum molecule concentration are expressed in picograms per millilitre. Soluble CD14 (sCD14) 
was quantified by ultrasensitive ELISA kits according to manufacturer’s instructions (R&D Quantikine® HS, R&D Systems, Minneapolis, USA, and 
MBL, Japan).
Oxidative Stress
All samples were diluted 1:100 with distilled water. For the D-ROM test, 10 µL of sample and 1 mL of acetate buffer (pH 4.8) were mixed with 20 
mL chromogenic substrate (N,N-diethylparaphenylendiamine). After incubation in an automated analyzer (Free Radical Elective Evaluator, Diacron 
International) for 5 min at 37°C, the 505-nm absorbance was recorded. After a five-minute incubation period at 37°C, the entity of coloration was 
detected photometrically on the same analyzer as absorbance change at 505 nm. Inter-assay coefficients of variation for both assays were < 5%. The 
concentration of this class of ROMs, directly correlates with colour intensity, is expressed as Carratelli Units (1 CARR U = 0.08 mg% hydrogen 
peroxide). The range in healthy peoples is 250-300 U CARR. Increased values directly correlate to increased levels of oxidative stress.d-ROMs is a 
patented test by Diacron International sas, Grosseto (Italy) Similarly for the anti-ROM test, a 10-µL quantity of sample was dissolved with a solution 
of ferric ions (ferric chloride, FeC13) and a chromogen (ammonium thiocyanate, NH4SCN). Optimal condition in healthy donors is a concentration 
>2200micromol/L.
Statistical analyses
Univariate analysis are performed with non parametric and Spearmann tests. The significant correlations were adjusted for possible known
confounding factors (smoking, Citomegalovirus IgG serology, Raltegravir, Protease Inhibitor [PI] therapy and HCV-RNA) with multivariate analysis.
. P-values ≤ 0.05 were considered statistically significant. Analyses were performed using the SPSS software package version 18.0 (SPSS Inc.,
Chicago, IL, USA

Sixty-eight HIV-1 positive patients were enrolled. The characteristics of patients are showed in Table 1

In the 68 patients the positive correlation between age and antiRoms was significant also after adjustment for PI use (p= 0.05). The %CD8+T was associated with % proinflammatory m (p=0.043) and with their expression of CCR2 mean fluorescence
intensity (MFI) (p=0.012). The %NKp46+ was positively correlated with CD4+T count (p=0.001). The fibrinogen was positively associated with dRoms (p=0.052) and the positive correlation between triglycerides and antiRoms has been confirmed
(p<0.001); the impact of antiRoms on HDL/triglycerides ratio (p=0.006) was observed after adjustment for PI use. The BMI was associated with smoking (p= 0.011).
Only the maraviroc treated patients showed minimal arterial pressure, fibrinogen and antiRoms lower (p=0.001, 0.004 e 0.006) and sCD14 values higher (p= 0.029).

Figure 1. Correlation between age (years) and antiRoms (mmol/l) in 68 patients. We found a
positive correlation with rho= 0.35 and p= 0.017 (Spearmann test)

Age, years (median, IQR) 49 (46-54)

Sex, n males (%) 46 (68)

Prior AIDS events, n (%) 25 (37)

Co-infection HCV and/or HBV, n (%) 21 (31)

Current smoking, n (%) 42 (62)

BMI (median, IQR) 23.5 (20.6-25.5)

Nadir TCD4 (median, IQR) 202 (67-316)

Time since HIV+ diagnosis, years 
(median, IQR)

19 (16-22)

Time on antiretroviral therapy, years 
(median, IQR)

15 (9-16)

CD4+T at enrollment 488 (370-607)

Antiretroviral therapy at enrollement, n (%) PI 37 (54), RAL 39 (39), MVC 43 (63), 
NNRTI 26 (38)

r= 0.35
p= 0.017
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Figure 2. Correlation between Nadir TCD4+ and mean fluorescence intensity (MFI) of PDL-1
(Programmed Cell Death Ligand ) on inflammatory monocytes (iM) in 68 patients. We
found a positive correlation rho= 0.31 e p= 0.017 (Spearmann test)
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Figure 3. Correlation between minimal arterial pressure (mmHg) and mean fluorescence
intensity (MFI) of HLA-DR on inflammatory monocytes (iM) in 68 patients. We found a
positive correlation rho= 0.29 e p= 0.03 (Spearmann test)
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INTRODUCTION 
¥  Despite optimal control of HIV plasma viral replication approximately 

10% of patients occasionally or persistently show replicating HIV RNA in 
the cerebrospianl fluid (CSF); 

¥  The intensification with drugs either able or not able to significantly 
penetrate into the central nervous system (CNS) does not affect this 
event; 

¥  Besides the possible, but rare, symptomatic CSF escape patients with 
low level CSF viral load (CSF-LLVL) apparently do not develop any 
neurological or neurocognitive disease; 

¥  Several CSF biomarkers have been found to be abnormal in HIV-positive 
patients at different stages of the disease and according to the presence 
of CNS opportunistic infections, HIV encephalitis or HIV-associated 
neurocognitive disorders although their pathogenetic and clinical 
significance are uncertain; 

¥  In a few studies the lowest CSF HIV RNA (using ultrasensitive methods) 
was associated with the lowest levels of neopterine (a marker of 
inflammation released by monocytes and macrophages); 

¥  The potential role of antiretrovirals in causing neurotoxicity has been 
recently studied: the mechanisms may be several including direct 
neuronal toxicity (efavirenz), interference with amyloid metabolism 
(protease inhibitors) or astrocytes damage (PI monotherapy). 

AIM OF THE STUDY 
To analyze the CSF markers of neuro-degeneration (total tau, 
phosphorilated tau), of amyloid metabolism (1-42 beta amyloid fragment), 
of inflammation (neopterine) and of astrocytes damage (S-100 beta) in 
HIV-positive patients with plasma HIV RNA below 20 copies/mL. 

MATERIAL AND METHODS 
Patients with neurocognitive disorders, new neurological symptoms or 
followed in longitudinal studies were included provided that they were: 

§  on HAART,  
§  with last available viral load below 20 copies/mL  
§  without CNS-involving infections/neoplasms.  

After a 2-Tesla brain Magnetic Resonance (MR) a lumbar puncture was 
performed and the following markers measured: 

1.  CSF HIV RNA       [CAP/CTM HIV-1 v2.0] 
2.  total tau (t-tau) and phosphorylated tau (p-tau) [Innogenetics, IE]  
3.  1-42 Beta amyloid fragment (Beta42)    [Innogenetics, IE]  
4.  neopterine       [DRG diagnostics, ELISA] 
5.  S100beta        [Diametra, ELISA] 
6.  CSF to plasma albumin ratio (CSAR)    [Reibergrams] 

Data are presented as medians (IQR); non-parametric tests are used for 
all analysis.  

Male gender  (n, %) 51 68% 

Caucasians (n, %) 73 97.3% 

Age  years (med, IQR) 47 40-55 

CD4+ T lymph n/mL (med, IQR) 399 242-675 

CD4+ T lymph at nadir n/mL (med, IQR) 
 118 40-224 

Time with undetectable plasma HIV RNA  months (med, IQR) 25 9-54 

HCV+ (n, %) 28 37.2% 

CPE (med, IQR) 7 6-9 

Diagnosis                                    HAND 
Asymptomatic – longitudinal studies 

JCV-neg leucoencephalopathy 

 
(n, %) 

16 
30 
8 

21.3% 

40% 

10.7% 

36% 

29% 

12% 

23% 

RNA not detected 

<20 

20-50 

>50 

Med IQR 

t-tau pg/mL 89.7 <75 - 155 

p-tau pg/mL 31.8 22.5 – 36.3 

beta1-42 pg/mL 873 683 - 948 

neopterine ng/mL 0.58 0.45 – 0.84 

S100beta pg/mL 135 97 - 184 

CSAR - 5 3.7 – 6.4 
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CONCLUSIONS 
⤮  In patients with controlled plasma viral load we found that a detectable CSF HIV RNA was associate with higher total tau (neuronal damage) and 1-42 

Beta Amyloid (impairment of amyloid metabolism); neopterine levels were higher in patients with higher viral loads (intratecal immune activation) 

⤮  No significant difference was observed in phosphorilated tau, S100beta (astrocyte damage) and CSAR (blood brain barrier impairment, BBBI) 

⤮  Several biomarkers showed weak correlations among them, suggesting the potential effect of immune activation and astrocyte damage on neuronal 

damage and the potential influence of BBBI on those events. Immune status at nadir may influence the pathogenesis of neuronal damage. 

DISCUSSION AND FUTURE RESEARCH 
«  The detection of low level CSF  HIV RNA may be a transient event (similar to plasma 

viral blips) that is not associated with future development of neurocognitive disorders or 
symptomatic CSF escape; however since several data report higher CSF markers of 
immune activation in those subjects longitudinal studies are needed to : 

«  identify patients at higher risk of further neurological disturbances 
«  define the appropriate follow up and management of patients with CSF 

escape (repeat lumbar puncture? treatment modification/intensification?) 
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Depression in HIV positive women is associated
with changes in antiretroviral treatment regimens
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Background
Depression is a significant co-morbidity in people living with HIV/AIDS (PLWHA). The estimated
prevalence of depression in PLWHA varies from 20% to 70%. Sex and gender related differences
in depression are well described in HIV negative populations, demonstrating a higher percentage of
women being affected. To date, little is known about frequency and characteristics of depression in
HIV positive men and women.

Objectives
Primary objective of this prospective epidemiological study was the score for depression analysed
with the Beck Depression Inventory (BDI-II) in male and female patients of the Frankfurt HIV Co-
hort. Secondary objectives were factors that might possibly influence the disposition for depression
in PLWHA, e.g. age, antiretroviral treatment, co-morbidities or socioeconomic status.

Methods
The Beck Depression Inventory (BDI-II) is a 21-item, self-report rating inventory that measures char-
acteristic attitudes and symptoms of depression. Each item is rated on a 4-point scale ranging from 0
to 3. The maximum total score is 63.

BDI-II Scores Interpretation

0 - 13 minimal depression
14 - 19 mild depression
20 - 28 moderate depression
29 - 63 severe depression

Table 1: Interpretation of the Beck Depression Inventory II scaling scores

Statistics
The study was powered to detect significant sex related differences. For correlation between BDI-II
scores in PLWHA χ2-test and Fishers exact test were applied for scores ≥ 20 and 29, respectively.
For more accurate correlations Spearmans rank correlation was used. Logistic regression was applied
to filter out independent factors of depression in PLWHA.

Results
From January to October 2013 we enrolled a total of 348 HIV-1-positive patients of the Frankfurt
HIV Cohort, 187 men and 161 women. The mean age of all study participants was 45 years (range
22-80). Mean age of male participants: 46 years (range 22-80). Mean age of female participants:
43 years (range 23-75).The majority of patients (91%) was on antiretroviral treatment at the time of
study enrollment.

The median BDI-II score in all patients was 8 (range 0-49); in women 10 (range 0-42) and in men 6
(range 0-49).

Figure 1: Median and quartiles showing BDI-II scores in women and men

Significantly more women than men showed a score for moderate depression (χ2 = 7.687, p = 0.006).
Factors associated with a BDI-II score ≥ 20 in women were older age (> 45 y), living alone, unem-
ployment and the number of prior changes in antiretroviral therapy.

BDI-II Score all patients n=348 men n=187 women n=161

BDI-II score 1-19 n (%) 288 (82%) 165 (88%) 123 (76%)
BDI-II score 20-28 n (%) 41 (12%) 13 (7%) 28 (18%)
BDI-II score ≥ 29 n (%) 19 (6%) 9 (5%) 10 (6%)

Table 2: Distribution of BDI-II scores in men and women

BDI-II Score and changes in antiretroviral treatment

Figure 2: Correlation between BDI-II score and changes in antiretroviral therapy regimens in men

In HIV positive men there was no significant correlation between BDI-II scores and the number of
prior changes in antiretroviral treatment regimens (ρ = 0.006, p = 0.937); in women, however, there
was a significant correlation (ρ = 0.196647, p = 0.0125). Figure 2 and 3 show the distribution in a
scatterplot.

Figure 3: Correlation between BDI-II score and changes in antiretroviral therapy regimens in women

Factors influencing BDI-II scores

Outcome of the test results for women: Target size were female study participants with a BDI-II score
of 20-28 and ≥ 29, respectively. The predictor variables were employment, number of prior changes
in antiretroviral therapy regimens, current antiretroviral therapy (yes or no), menstrual cycle and
current HIV-1-PCR. After model reduction the variables employment and number of changes in an-
tiretroviral treatment regimens remained significant, β = 0,83, Wald’s p = 0,045 and β = 0,12, Wald’s
p = 0,002, respectively. These two variables are independent variables each influencing moderate and
severe depression in the group of women. The risk for an HIV-positive woman to develop a moderate
to severe depression increases by factor 2.3 if she is unemployed and by factor 1.1 if the number of
treatment changes increases by 1.
In men there were no significant effects of independent variables on BDI-II Scores.

Conclusions

HIV-positive women of the Frankfurt HIV Cohort showed significant higher BDI-II scores compared
to HIV-positive men. These findings demonstrate a higher risk for HIV-positive women to experience
a moderate or severe depression. In women unemployment and higher numbers of prior changes in
antiretroviral treatment regimens led to higher BDI-II scores related to moderate to severe depression.
Vice versa depression could likely influence therapy interruptions or changes in regimens. Therefore,
screening for depression and adequate treatment might improve antiretroviral treatment options espe-
cially in HIV-positive women.
In HIV-positive men there were no significant independent variables for BDI-II scores related to mod-
erate to severe depression.
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Lp-PLA2 LEVELS IN HIV 
INFECTED PATIENTS  
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Background image: C. Goldsmith, CDC Public Health Image Library (PHIL)  

Background: HIV-infected patients show an increased risk of cardiovascular disease (CVD). In the general 
population, lipoprotein-associated phospholipase A2 (Lp-PLA2) appears to be an independent predictor of CVD. We 

aimed to study associations between Lp-PLA2 plasma levels and other risk factors for CVD in HIV-patients. 

Cross-sectional, comparative study of two series of cases  

• Inflammatory biomarkers 
(CRP, Lp-PLA2) 

• Internal carotid intima-
media thickness (IMT)  

• CVD risk (Framingham and 
SCORE algorithms) 

HIV Patients 
n=119 

87% on antiretroviral therapy (ART) 

72.4% HIV-1 viral load <50 cop/mL 

Age-matched non-HIV 
healthy controls 

n=113 

Conclusions: HIV-infected patients present higher Lp-PLA2 levels than healthy controls, 
and in this population, tobacco smoking is significantly associated with increased Lp-PLA2 
levels. Smoking cessation should be a priority in CVD prevention in HIV-infected patients 

Multivariate analysis 
Cigarette smoking remained 
significantly associated with Lp-
PLA2 levels [β= 64.8 (95% CI: 
10.8-118.9) ng/ml, p=0.020].  
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Other results 
No significant association was found between Lp-PLA2 levels and 
another CVD risk factors, carotid IMT, Framingham and SCORE 
algorithms, ART, HIV-1 viral load neither and CD4+ T lymphocyte count.  

Lp-PLA2 levels 

  



 LIVER FIBROSIS IS ASSOCIATED WITH COGNITIVE IMPAIRMENT IN HIV POSITIVE PATIENTS 
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BACKGROUND RESULTS 

METHODS 

DISCUSSION 
 
  

 We performed a cross-sectional cohort study by 
consecutively enrolling HIV+  patients during 
routine outpatient visits at two clinical centers in 
Italy.  

 
Exclusion criteria were: age <18 years, 
decompensated liver disease, HCV treatment in the 
past 6 months, history of Central Nervous System 
opportunistic infections or other neurologic 
disorders, active psychiatric disorders and 
alcoholism or drugs abuse,  and non  native patients.  

 
All subjects underwent a comprehensive 
neuropsychological battery exploring verbal 
learning, attention, psychomotor speed and  
language.  

 
 Raw scores were Z-transformed  using means and 
standard deviations of Italian normative data.  

 
Cognitive impairment was defined as at least two 
abnormal [1.5 SD below the mean for appropriate 
norms] cognitive domains.  

 
We did not use the cut off of 1 SD below  the mean 
for appropriate norms (Antinori et al, Neurology 
2007) in order  to avoid an overestimation of 
cognitive impairment (see Gisslèn et al, BMC Infect 
Dis 2011 and Torti et al., BMC Inf ect Dis 2011 ).  

 
LF was explored by calculating FIB4 index 
according to standard formula (Sterling et al. 
Hepatology 2006): age [years] x AST [IU/L]/platelet 
count [expressed as platelets x 109/L] x 
(ALT1/2[IU/L]).  

 
As previously described (Mendeni et al. Clin Infect 
Dis 2011), LF was categorized into 3 classes, 
corresponding to increased severity of LF, based on 
the following cut-offs: FIB-4 class 1, ≤1.45 (mild 
fibrosis); FIB-4 class 2, from 1.46 through 3.25 
(moderate fibrosis); FIB-4 class 3, >3.25 (severe 
fibrosis/cirrhosis). 

 
A subgroup of patients underwent liver 
elastography; LF was categorized by transient 
elastography by Fibroscan (Echosens, Price, France) 
on the basis of the following cut-offs: liver stiffness< 
7KPa (mild fibrosis=class 1); liver stiffness from 
7KPa through 14 KPa (moderate fibrosis=class 2); 
liver stiffness>14 KPa (severe fibrosis/cirrhosis: 
class 3).  

 
Factors associated with cognitive impairment were 
investigated by logistic regression models. Variables 
showing a p-value <0.05 at univariate analysis were 
then investigated in a multivariate model.  

 

 

In HIV infected patients higher LF, estimated through 
non invasive methods, is associated to a higher risk of 
cognitive impairment. 

Also variables associated to HIV, as past AIDS-defining 
events or suppressed plasma viremia, showed a significant 
association with cognitive performance.  

Additional controlled longitudinal studies are needed to 
discriminate direct consequences of HIV and HCV on the 
cognitive functioning from effects related to associated 
factors as LF.  

 

N (%) 

Male 306 (79.3) 
Age (years)* 46 (40-52) 
Education (years)* 13 (8-13) 
Transmission Risk Factor: 
•   Heterosexual 127 (32.9) 
•   IDU 79 (20.5) 
•   MSM 141 (36.5) 
•   Unknown  39 (10.1) 
Time from HIV diagnosis (years)* 11 (5-18) 
HCV co-infection 75 (19.4) 
Past AIDS-defining events 67 (17.4) 
On antiretroviral therapy 371 (96.1) 
Time from starting first ARV regimen 
(years)* 9 (3-14) 

Time from starting last cART regimen 
(years)* 2 (1-5) 

CPE rank >6 253 (65.5) 
HIV-RNA < 50 copies/mL 344 (89.1) 
CD4 cell count (cells/µL)* 578 (436-735) 
CD4 cell count (cells/µL) at nadir* 216 (86-301) 
Diabetes 33 (8.5) 
 FIB4>3.25 17 (4.4) 
Liver Stiffness>14KPa  14/127 (11.0) 

Notes: Values are expressed as N (%), except for * median 
(interquartile range) 

COGNITIVE DOMAIN: 
TESTS 

Medium Zscore 
(SD) 

VERBAL LEARNING -0.44 (1.13) 

•Immediate recall of Rey’s words -0.35 (1.17) 

•Delayed recall of Rey’s words -0.52 (1.22) 

ATTENTION: Digit span -0.63 (0.58) 

LANGUAGE: Letter Fluency 0.12 (0.58) 

PSYCHOMOTOR SPEED -0.36 (1.30) 

Wais Digit Symbol -0.29 (0.92) 

Pegboard (dominant hand) -0.40 (1.80) 

Pegboard (non dominant hand) -0.40 (1.86) 

  UNIVARIATE ANALYSIS MULTIVARIATE 
ANALYSIS 

Variable OR (95% CI) P  OR (95% CI) P 

Sex (male versus female) 2.00 (0.76-5.27) 0.161 

Age (per 10 year 
increase) 1.14 (0.84-1.56) 0.406 

Education (per 1 year 
more) 0.73 (0.65-0.83) <0.001 0.73 (0.64-0.84) <0.001 

IDU 3.60 (1.83-7.09) <0.001 1.67 (0.62-4.51) 0.314 

 HCV co-infection 3.09 (1.55-6.15) 0.001 1.15 (0.39-3.87) 0.792 

Time from HIV 
diagnosis (per 1 year 
more) 

1.02 (0.98-1.07) 0.260 

Past AIDS-defining 
events 2.50 (1.22-5.13) 0.012 2.77 (1.18-6.45) 0.019 

CDA cell count (per 100 
cells more) 0.82 (0.71-0.95) 0.009 0.96 (0.82-1.11) 0.562 

CD4 cell count nadir 
(per 100 cells more) 0.82 (0.64-1.04) 0.106 

Time from first ARV 
regimen (per 1 year 
more) 

1.03 (0.98-1.09) 0.229 

Diabetes 2.02 (0.78-5.23) 0.148 
CPE rank>6 0.96 (0.48-1.94) 0.921 

HIV RNA<50 copies/mL 0.38 (0.16-0.86) 0.020 0.36 (0.13-0.97) 0.044 

FIB4>1.44 4.75 (2.16-10.42) <0.001 2.51 (1.00-6.26) 0.048 

Liver stiffness* <7KPa Ref 

Liver stiffness* ≥7KPa 
and ≤ 14KPa 1.54 (0.39-6.25) 0.548 

Liver stiffness* > 14 
KPa 3.69 (0.96-14.20) 0.058 

  UNIVARIATE ANALYSIS MULTIVARIATE 
ANALYSIS 

Variable OR (95% CI) P  OR  (95% CI) P 
Sex (male versus 
female) 1.81E8 (0.00-.) 0.998 

Age (per 10 year 
increase) 1.35 (0.70-2.57) 0.370 

Education (per 1 year 
more) 0.72 (0.55-0.95) 0.018 0.62 (0.41-0.92) 0.018 

IDU 5.80 (1.41-23.79) 0.015 1.82 (0.21-15.62) 0.584 

 HCV co-infection 1.71 (0.41-7.15) 0.459 
Time from HIV 
diagnosis (per 1 year 
more) 

1.05 (0.96-1.14) 0.306 

Past AIDS-defining 
events 1.49 (0.17-13.24) 0.723 

CDA cell count (per 
100 cells more) 0.75 (0.55-1.03) 0.074 

CD4 cell count nadir 
(per 100 cells more) 0.66 (0.39-1.13) 0.134 

Time from first cART 
regimen (per 1 year 
more) 

1.02 (0.89-1.17) 0.811 

CPE rank >6 0.30 (0.68-1.33) 0.113 
HIV RNA < 50 
copies/mL 0.10 (0.02-0.43) 0.002 0.03 (0.00-0.26) 0.002 

Liver stiffness <7KPa Ref - - - 

Liver stiffness ≥7KPa 
and ≤ 14KPa 2.44 (0.42-14.37) 0.323 4.83 (0.35-66.07) 0.238 

Liver stiffness > 14 
KPa 9.79 (2.08-45.90) 0.004 20.85 (1.67-259.78) 0.018 

Tab 1 Patients’ Characteristics (N=386)  

Tab 2 Neuropsychological Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
  

 

Tab 3. Factors associated with cognitive impairment (N=386) 

Tab 4. Factors associated with abnormal Psycomotor Speed 
domain in patients underwent liver elastography (N=127) 

Both patients with and without cirrhosis (affected 
by chronic Hepatitis C or other chronic liver 
diseases) can exhibit cognitive impairment 
(Hilsabeck et al., Hepatology 2002).  

 The possibility that slight impairment of liver 
function, even before the development of cirrhosis, 
may contribute to cognitive impairment has not 
been adequately examined.  

Hilsabeck et al. (Hepatology 2002) observed  a 
significant relationship between greater liver 
fibrosis  (LF) (determined by liver biopsy) and 
poor cognitive performance in patients with chronic 
Hepatitis C.  

Aim of our study was to better investigate the 
potential relationship between cognitive 
performance and LF (estimated thorough non 
invasive methods)  in HIV+ patients (both  HIV 
mono-infected and HIV/HCV co-infected). 

*N=127 

P190 
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Fig 2. Effect of treatment on osteoclast resorption. 
(A) Representative confocal images of multinucleated osteoclasts. Actin 
cytoskeleton stained red and nuclei in blue, scale bar = 200 um. Area 
covered by pits per field (B) and volume (C) of resorption pits after 6 
days’ treatment. Data in B, C represented as mean ± SEM of 18 fields/ 
pits (6 fields/ pits in 3 independent experiments).  

HIV-1 Tat and Rev increases osteoclast resorption 

Osteoclast - Specific  Gene Expression
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HIV-1 Tat and Rev increases osteoclast formation 
and expression of osteoclast- specific genes 

Fig 1. Osteoclast formation in RAW 264.7 cells incubated in 
differentiating media (containing 50 ng/ml RANKL , 25 ng/ml 
MCSF) and zolendronate or recombinant HIV proteins tat, rev, p55-
gag, gp120 bal and mn (100ng/ml). Zolendronic acid (negative 
control) inhibited osteoclastogenesis by 75%. Conversely, HIV tat and 
rev treatment resulted in significant increase in the number of 
osteoclasts formed by 26-70% respectively (A) and in the expression of 
osteoclast-specific genes nuclear factor of activated T-cell 1 (NFATc1) 
as well as Cathepsin K (B). Representative light microscope images of 
TRAP stained cells (C); osteoclasts are defined as a multinucleated cell 
with >3 nuclei and are TRAP positive with a purple cytoplasm, scale bar 
= 200 um. Untreated ctrl, undifferentiated monocytes; ctrl, vehicle-
treated control; 100 ng/ml HIV proteins. Data representated as mean ± 
SEM, n =3, ** p<0.01, *** p<0.001 with respect to control. 
 

Background 

Methods 

Differentiation media: 
50ng/ml RANKL + 
25ng/ml MCSF + 
Treatment  

Murine monocyte 
cell line, RAW 264.7 
(ATCC, USA) 

Multinucleated mature 
osteoclasts 

1. Quantify number of Tartrate Resistant Acid 
Phosphatase (TRAP) positive multinucleated 
osteoclasts per well 

2. Assess expression of osteoclast- specific 
genes by qPCR 

3. Assess osteoclast resorptive function by: 
(a) Examining sealing zone formation 
(b) Pit resorption assay 

4. Quantify intracellular reactive oxygen 
species (ROS) produced using fluorescent 
dye H2 DCFHDA. 
(a) Mean fluorescence intensity of 10 000 

events analyzed by flow cytometry. 
(b) Visualized with confocal microscopy 
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Disruption in bone homeostasis 
with increased osteoclastic 
bone resorption may lead to 
osteoporosis and increased 
risk of fragility fractures. HIV tat 
has previously been reported to 
potentially increase 
differentiation of precursor cells 
into osteoclast (OC). The 
continued presence of soluble 
HIV proteins in virally 
suppressed HIV patients on 
ART may continue to drive a 
bone resorption phenotype. 
  
We investigated the role of 
soluble HIV proteins (tat, gp120 
Mn and Bal, rev and p55-gag) 
on osteoclastogenesis from its 
precusors and OC resorptive 
capacity. 

HIV-1 Tat and Rev enhances intracellular 
ROS production in monocytes and 
osteoclast precursors 

Fig 3. Effect of treatment on intracellular ROS production. 
Treatment with Tat and Rev dose-dependently upregulated ROS 
production in the monocytes and osteoclast precursors (A). 
Representative confocal images of intracellular ROS (H2DCFHDA, 
green) and nuclei (blue), scale bar = 200 um. Data represented as 
mean fluorescence intensity ± SEM of 10 000 events per 
experiment, n=3. # p< 0.05, ### p< 0.001 with respect to 
untreated control; ** p< 0.01, *** p< 0.001 with respect to control.   

A 

These data suggests that the 
increase in osteoclastogenesis 
may in part be driven by an 
upregulation in the 
transcription factor NFATc1, 
increased ROS and pro-
inflammatory cytokines 
production. In addition to their 
effect of OC differentiation, we 
also demonstrated the effects 
of tat and rev on OC 
resorption. In aggregate, HIV 
tat and rev are both 
biologically active in driving a 
pro-osteoclastic phenotype. 
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Figure 1: Distribution of MedDietScore by TAR 

group and presence of MS 
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Mediterranean Diet – the impact on Cardiovascular Risk and 
Metabolic Syndrome in HIV Patients, in Lisbon Portugal 
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Metabolic syndrome (MS) is common in HIV 

infected individuals and it is associated with 

higher cardiovascular risk (CVR). 

Mediterranean diet (Md) has been associated 

with a better metabolic control and lower CVR. 

From December 2013 to May 2014, individuals 

≥18 and 65 years of age, who attended the 

outpatient HIV Clinic at the University Hospital 

Santa Maria, Lisbon, were selected. 

Adherence to Md was evaluated with 

MedDietScore, a scale ranging 0-55 that 

punctuates 11 food items according to the 

frequency of intake. Higher scores represent 

higher adherence. MS was identified when 3 in 

5 criteria were present:  

• waist circumference above the threshold; 

• triglycerides ≥150mg/dl 

• c-HDL <40mg/dl (
 

) or <50mg/dl (
 

) 

• systolic pressure ≥130mmHg or diastolic 

pressure ≥85mmHg 

• glycaemia ≥100mg/dl. 

CVR was assessed with D.A.D tool (classified 

as low, moderate or high risk).  

Individuals with opportunistic disease, 

hospitalized in the past three months or with 

renal disease diagnosis were excluded.  

All participants gave written informed consent. 

Results 

C
on

cl
us

io
n In this cross-sectional study, naïve individuals presented a trend to higher adherence to Md. On the ART group, higher adherence 

to Md was found in individuals with moderate CVR score. We think that this might suggest that this group of patients adopt this 

diet only in the presence of metabolic alterations or perceived CVR. Prospective studies in HIV patients are required to determine 

the impact of adherence to Md on the reduction of CVR. 

Sara Policarpo1, Emília Valadas2, Teresa Rodrigues3, Ana Moreira4, Luis Caldeira2 

From the 571 HIV patients included, 91.6% (n=523) were caucasian, 67.1% (n=383) 

Materials and Methods 

When adjusted to the presence of MS 

that trend was still present (p=0,083). 

Higher CVR was associated with the 

presence of MS in the ART group 

(p=0.001). 

In this group, individuals with moderate 

CVR presented higher rates of 

adherence to Md (p=0,036) when 

compared to low and high CVR score 

Higher MedDietScore was associated with older age (r=0.319;p=0.000). Individuals with 

MS presented higher MedDietScore (28.3
 

5.7 vs. 26.9
 

5.4 points). Naïve group 

presented a trend to higher adherence to Md (65,1% vs 51.7% in naïve group;p=0,09) 

male, with a mean age 

of 46.5
 

8.9 years. MS 

was associated with 

ART group (OR=2.7; 

p=0.018). MS was 

also associated with 

older age in this group 

(p=0.000).  

Table 1: Group characteristics 

Figure 2: Distribution 

of MedDietScore by 

CVR score and 

presence of MS 

Without MS With MS 



Research on demands and accessibility of health services

for AIDS long-surviving patients with AIDS-nonrelated diseases

—Based on a survey in Shangcai

Yingfeng Ye  Fudan University, China

Introduction: Compared with western countries, China started to provide free medicine for AIDS

patients years later, which leads to the late emergence of problems on health service demands of AIDS

long-surviving patients with non-AIDS-related diseases. Government hasn't laid enough stress on it.

Materials and Methods: The interviews and questionnaire surveys are conducted and analyzed to get

information. The interviewees include 81 AIDS long-surviving patients in three villages and several

hospitals in Shangcai, Zhumadian, and 18 AIDS-related decision makers and health service providers.

Results: There are 79 long-surviving patients out of 81. 58 patients have non-AIDS-related diseases.

21 patients get hypertension and 28 get HCV. 100% patients have been to the clinics with their real-

name IC cards for minor illness. 43 patients have been transferred to assigned hospitals at the county

level. Seven have the experience utilizing health services in the municipal or provincial assigned

hospitals. The problem is on accessibility. 40 patients hope to get more convenient and cheap health

services. Among them, 37 say the kinds and the amount of medicine in village clinics are not adequate.

Seven give up because of the expensive treatment expense. For 21 patients with hypertension, 3 buy

medicine at the county-level hospitals. The other 18 choose to buy at private pharmacy. For 28 patients

with HCV, up to 11 patients have not taken any treatment for HCV.

Conclusions: Patients with hypertension go to the private pharmacy for medicine instead of higher

level hospital because of lack of medicine in clinics, far distance from hospitals, cumbersome

procedures in hospitals, limited dosage of prescriptions and too little discount. The situation for

patients with HCV is even worse. It is predicted 70% of AIDS long-surviving patients have HCV. The

treatment is expensive and out of pocket. The elderly with multiple co-morbidities need more caring.

Government should expand the scale of free medicine. Hospitals need to improve medicine plans and

assist on medicine purchase. For patients, attitude decides everything.



Smoking prevalence, readiness to quit and smoking cessation 
in HIV+ patients in Germany and Austria

Olaf Degen1, Peter A. Arbter2, Peter Hartmann3, Christoph Mayr4, Thomas Buhk5, Horst Schalk6, Helmuth Brath7, Thomas E. Dorner8
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7 Gesundheitszentrum Wien-Süd, Wien, Österreich
8 Institut für Sozialmedizin, Zentrum für Public Health, Medizinische Universität Wien,

Due to the interaction between smoking and the virus and the antiretroviral therapy, the excess health hazard due to smoking is higher
HIV+ patients than in the general population. International studies suggest a higher prevalence of smoking in HIV+ subjects compared
to the general population. It was the aim of the study to assess prevalence of smoking, to analyse determinants of smoking, and to
evaluate readiness to quit in HIV+ patients in Germany and Austria.

Consecutive patients with positive tested HIV status, smokers, and non-smokers, who are treated in seven different HIV care centres in
Austria and Germany were included. Nicotine dependence was assessed with the Fagerström Test for Nicotine dependency (FTND),
and stages of change by a standardized readiness to quit questionnaire. Self-reported smoking status was objectified by measuring
exhaled carbonmonoxide levels. Smokers who wanted to quit were offered a structured smoking cessation program, and those who
did not want to quit received a 1-minute consultation. After 6 months, the smoking status of all included subjects was reassessed.

Prevalence rates for smoking in HIV+ subjects are higher than in the general population. Readiness to quit is, however, high, and 13%
of smokers who have quit smoking after 6 months is a remarkable short-term success. This observation underlines the importance and
feasibility of addressing smoking habits in HIV care.

Background

Materials and Methods

Results

Conclusions

447 patients were included; the response rate was 92%. Prevalence of smoking was 49.4%. According to a multivariate logistic
regression analysis, lower age, male sex, and smoking of the partner were significantly associated with the smoking status (Table 1).
According to the FTND, 25.3% of the smokers showed a low (0-2 points), 27.6% a moderate (3-4 points) and 47.1% a high (5-10
points) dependency. Stages of change to quit smoking are presented in figure 1. Higher education level, and lower grade of
dependency were significantly associated with the wish so quit smoking. 6 months after the baseline examination, smoking cessation
visits (at least one session) was performed in 28.5% of the smokers. 13% of the smokers have quit smoking, 23% have reduced
smoking, and 63% did not change smoking habits positively 6 months after the first visit.

Figure 1: Stages of change to quit smoking in
currently smoking patients

Tabelle 1: Factors associated with smoking (multivariate logiste regression
analysis)

Berlin
Münster

Hamburg

Vienna

Krefeld

OR 95% CI P
Age (years) 0.94 0.92-0.96 <0.001
Sex (Ref: female)

Male 3.57 1.40-9.08 0.008
Sexual orientation (Ref: homosexual)

Heterosexual
Bisexual

1.26
0.96

0.63-2.49
0.37-2.48

0.515
0.936

Relationship status (Ref: no partner)
With partner 1.50 0.70-3.24 0.300

Smoking status of partner (Ref: partner never smokes)
Partner smokes sometimes
Partner smokes regularly

3.40
7.31

1.61-7.19
3.91-13.68

0.001
<0.001

Highest education level (Ref: primary education)
Secondary education
Tertiary education

0.81
0.49

0.42-1.55
0.23-1.04

0.520
0.062

Dr. med. Olaf Degen, MD
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