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Research among patients with AIDSin the Highly Active Antiretroviral Therapy

(HAART) era demonstrated that primary caredelivery was associated with improved

survival;5 this will undoubtedly be amplified in the decades ahead as chronic disease

management becomes a larger issue for the HIV-positive population.6 Moreover,

primary care providers—who comprise the infrastructure of community-based, first-

contact care—can play a significant role in public health efforts to identify infected

patients early and link them into timely care and HIV treatment. This is especially

important for 2 reasons: late diagnosis and under-diagnosis of HIV are concentrated

in racial-ethnic minorities, the elderly, and other potentially vulnerable populations;1

and theestimated onequarter of infected patientswho areunawareof their statusare

believed to account for 50–70% of new (sexually acquired) infections.7,8 However,

much isunknown about current HIV caredelivery, namely: (1) whether and how HIV

providersaremeeting patients’ primary careneeds; and (2) how structuresand models

of care can be improved to combine HIV-specific expertise with comprehensiveness,

continuity, coordination, and accessibility—four key elementsof primary care.

CHANGINGPATIENTS: MORBIDITY, MORTALITY,

AND AGING

Coincident with improved survival, patterns of co-morbidity and mortality have

changed among HIV-positive patients: cardiovascular disease, hypertension, and

diabetes have become prevalent,9–11 and causes of death have shifted from

opportunistic infections to end-stage liver and kidney disease and non-HIV-related

malignancies (Table 1).12–14 Research also shows that HIV infection directly affects

other organ systems, manifesting as chronic conditions including HIV-associated

neurocognitive disorder and pulmonary hypertension. Such findings have important

implications for clinicians caring for HIV-infected patients, as theco-management of

HIV and other diseases may be complicated by issues such as polypharmacy and

medication-associated toxicities—highlighting the need for comprehensive, coordi-

nated care.

Aging of the HIV-positive population is also raising new concerns, as (1)

individuals 40 years old and over make up approximately 75% of the population

FIGURE1. The HIV/AIDSepidemic: major clinical themes over 3 distinct eras, 1981–2011.
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The relative impact of immune deficiency and lifestyle-related factors on risk of 
cancer in the HIV-infected population is controversial. We aimed to estimate the 
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Methodology 
In a Danish, nationwide, population-based cohort study, 1995-2011, incidences of cancer 
were compared between the HIV-infected population and a matched population-based 
cohort. Analyses were stratified on cancer category (smoking-related, virological or other), 
smoking status and nadir CD4/duration of CD4<200 cells/µL. We used Poisson regression 
to estimate incidence rate ratios (IRR). PAFs associated with HIV were calculated by 
comparing HIV-infected with HIV-uninfected non-smokers. 

Conclusion 
In a treated HIV-infected population the risk of cancer is increased compared to the background 
population. In absence of smoking the increase in risk is confined to virological cancers, whereas the risk of 
other cancers does not differ between HIV-infected and uninfected individuals and does not seem to be 
associated with immune deficiency.  

Results 
A total of 3,503 HIV patients and 12,979 population controls were followed for 18,679 and 55,957 person-
years. HIV patients were on antiretroviral therapy during 92% of observation time. Median CD4 at study 
inclusion was 450 cells/µL (IQR 310-630). Smoking-related and virological cancers accounted for 23% and 
43% of cancers in the HIV-infected population (Figure 1).  The IRR (95% CI) of smoking-related, virological 
and other cancers among HIV patients compared to controls were 2.8 (1.6-4.9), 11.5 (6.5-20.5) and 1.0 
(0.7-1.3), respectively. Among non-smoking HIV patients compared to non-smoking controls there was 
increased risk of virogical cancer (17.0 (6.02-47.9)), but the risk of non-virological cancers was not elevated 
(1.2 (0.7-2.1)). 
The PAFs associated with being HIV infected were 56% for all cancers and 94% for virological cancers. The 
PAF associated with smoking was 27% for all cancers and 91% for smoking-related cancers. The risk of lung 
cancer was increased among patients with nadir CD4 <200 cells/μL (IRR (95%CI) 3.54 (1.00-12.59)), but was 
not associated with duration of CD4 <200 cells/μL (1.07 per year (0.87-1.32)). For non-virological cancers 
that are not strongly related to smoking the PAF associated with immune deficiency was 0%. 

Table 2: adjusted incidence rate ratios and population attributable fractions of cancer, stratified by HIV and smoking status 

  HIV patients Population  controls Never smokers Ever smokers HIV patients 

 Cancer type 
Ever vs. never smoker 

aIRR1 (95% CI) 

Ever vs. never smoker 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV 

PAF2 (%) 

Smoking 

PAF3 (%) 

Smoking-related 16.3 (2.22-120) 2.29 (1.00-5.26) 0.67 (0.08-5.85) 2.95 (1.67-5.19) 55.2 91.3 

Virological 1.11 (0.65-1.90) 1.46 (0.51-4.16) 17.0 (6.02-47.9) 8.82 (4.56-17.1) 91.2 7.0 

Other 1.16 (0.64-2.08) 1.56 (1.14-2.13) 1.27 (0.71-2.29) 0.82 (0.54-1.24) 0 9.9 

All cancers 1.54 (1.06-2.24) 1.63 (1.23-2.16) 2.31 (1.50-3.58) 1.81 (1.39-2.37) 49.2 27.0 

0

10

20

30

40

50

60

70

80

90

Smoking-related Virological Other All cancers

0

10

20

30

40

50

60

70

80

90

Smoking-related Virological Other All cancers

The bars show the total incidence rates of cancers in the HIV infected population (blue) and the 
background population cohort (green). The light colour indicates the incidence of cancer associated with 
smoking in the population.  
Cancer categories: Smoking-related: lung, head and neck, oesophagus and bladder cancer. Virological: 
lymphoma, Kaposi sarcoma, hepatocellular carcinoma, cervical, vulva, anal and penile cancer. Other: all 
other cancers, excluding non-melanoma skin cancer. The incidence of cancer associated with smoking is 
calculated as total incidence x PAF associated with smoking. 
 

Figure 1. Incidence of cancers in HIV infected individuals compared to the background 
population: Impact of HIV and smoking.  
 

Table 1: Incidences of cancers among the HIV-infected population and the control cohort from the background population 

  HIV patients Population controls  IRR adjusted IRR 

  N IR/10,000 PY N IR/10,000 PY (95% CI) (95% CI) 

Smoking-related 36 19.3 (13.9-26.7) 39 7.0 (5.1-9.5) 3.0 (1.8-4.7) 2.8 (1.6-4.9) 

Lung 17 9.1 (5.7-14.6) 17 3.0 (1.9-4.9) 

Head and neck 15 8.0 (4..8-13.3) 17 3.0 (1.9-4.9) 

Oesophagus 4 2.1 (0.8-5.7) 3 0.5 (0.1-1.2) 

Bladder 0 2 0.4 (0.1-0.6) 

Virological 68 36.4 (28.7-46.2) 19 3.2 (2.0-5.1) 11.5 (6.7-19.9) 11.5 (6.5-20.5) 

Anus 23 12.3 (8.2-18.5) 1 0.2 (<0.1-1.3) 

Non-Hodgkin lymphoma 17 9.1 (5.7-14.6) 13 2.3 (1.3-4.0) 

Kaposi sarcoma 10 5.4 (2.9-10.0) 1 0.2 (<0.1-1.3) 

Liver cell carcinoma 9 4.8 (2.5-0.9) 0 

Hodgkin’s lymphoma 5 2.7 (1.1-6.4) 1 0.2 (<0.1-1.3) 

Cervix uteri2 1 2.5 (0.3-17.6) 1 0.9 (0.1-6.5) 

Vulva2 1 2.5 (0.3-17.6) 1 0.9 (0.1-6.5)     

Penis1 2 1.4 (0.3-5.5) 1 0.2(<0.1-1.5) 

Other 53 28.4 (21.7-37.2) 197 35.4 (30.8-40.7) 0.8 (0.6-1.1) 1.0 (0.7-1.3) 

Prostate1 10 6.8 (3.7-12.7) 64 14.2 (11.1-18.2) 

Mamma2 5 12.4 (5.1-29.7) 21 19.2 (12.5-29.4) 

Colon/rectum 4 2.1 (0.8-5.7) 30 5.4 (3.7-7.7) 

Testis1 3 2.1 (0.7-6.4) 12 2.7 (1.5-4.7) 

Female internal genital2 3 7.4 (2.4-23.2) 3 2.7 (0.9-8.5) 

Pancreas 3 1.6 (0.5-5.0) 3 0.5 (0.1-1.2) 

Thyroid 2 1.1 (0.3-4.3) 1 0.2 (<0.1-1.3) 

Kidney 2 1.1 (0.3-4.3) 7 1.3 (0.6-2.6) 

CNS 2 1.1 (0.3-4.3) 8 1.4 (0.7-2.9) 

Melanoma 2 1.1 (0.3-4.3) 22 3.9 (2.6-6.0) 

Soft tissue 1 0.5 (0.1-3.8) 4 0.7 (0.3-1.9) 

Bone 1 0.5 (0.1-3.8) 0 

Other haematological 1 0.5 (0.1-3.8) 8 1.4 (0.7-2.9) 

Stomach 0   3 0.5 (0.1-1.2)     

Other gastro-intestinal 0 5 0.9 (0.5-2.0) 

Unknown primary tumour 14 7.5 (4.4-12.7) 6 0.9 (0.4-12.7) 

All cancers 157 84.1 (71.9-98.3) 255 45.6 (40.3-51.5) 1.8 (1.5-2.2) 2.0 (1.6-2.5) 

Acknowledgments: We thank the staff of our clinical departments for their continuous support and enthusiasm. Centers in the Danish HIV Cohort Study: Departments of Infectious Diseases at Copenhagen University Hospitals, Rigshospitalet and Hvidovre, Odense University Hospital, Aarhus University Hospitals, Skejby and Aalborg, Herning Hospital, Hillerød Hospital, and Kolding Hospital. 

*Adjusted for gender, age, smoking status and year of  study inclusion. 1Incidence rate among males, 2Incidence rate among females 

CI: confidence interval, aIRR: adjusted incidence rate ratio, PAF: population attributable fraction. 1IRR estimated using Poisson regression analyses adjusted for gender, age and year of study inclusion. 2+3Calculated using the formula: PAF = Pe*(RRe-1)/(1+Pe*(RRe-1)), where 
Pe is the proportion of time with exposure and RRe is the adjusted relative risk of cancer among exposed compared to unexposed. 2Exposed: HIV-infected individuals, unexposed: population controls. The RRe is calculated as the weighted average of ever-smoking HIV-
infected individuals versus ever-smoking controls and never-smoking HIV-infected individuals versus never-smoking controls. 3Exposed: ever-smoking HIV-infected individuals, unexposed: never-smoking HIV-infected individuals. 
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Methodology 
In a Danish, nationwide, population-based cohort study, 1995-2011, incidences of cancer 
were compared between the HIV-infected population and a matched population-based 
cohort. Analyses were stratified on cancer category (smoking-related, virological or other), 
smoking status and nadir CD4/duration of CD4<200 cells/µL. We used Poisson regression 
to estimate incidence rate ratios (IRR). PAFs associated with HIV were calculated by 
comparing HIV-infected with HIV-uninfected non-smokers. 

Conclusion 
In a treated HIV-infected population the risk of cancer is increased compared to the background 
population. In absence of smoking the increase in risk is confined to virological cancers, whereas the risk of 
other cancers does not differ between HIV-infected and uninfected individuals and does not seem to be 
associated with immune deficiency.  

Results 
A total of 3,503 HIV patients and 12,979 population controls were followed for 18,679 and 55,957 person-
years. HIV patients were on antiretroviral therapy during 92% of observation time. Median CD4 at study 
inclusion was 450 cells/µL (IQR 310-630). Smoking-related and virological cancers accounted for 23% and 
43% of cancers in the HIV-infected population (Figure 1).  The IRR (95% CI) of smoking-related, virological 
and other cancers among HIV patients compared to controls were 2.8 (1.6-4.9), 11.5 (6.5-20.5) and 1.0 
(0.7-1.3), respectively. Among non-smoking HIV patients compared to non-smoking controls there was 
increased risk of virogical cancer (17.0 (6.02-47.9)), but the risk of non-virological cancers was not elevated 
(1.2 (0.7-2.1)). 
The PAFs associated with being HIV infected were 56% for all cancers and 94% for virological cancers. The 
PAF associated with smoking was 27% for all cancers and 91% for smoking-related cancers. The risk of lung 
cancer was increased among patients with nadir CD4 <200 cells/μL (IRR (95%CI) 3.54 (1.00-12.59)), but was 
not associated with duration of CD4 <200 cells/μL (1.07 per year (0.87-1.32)). For non-virological cancers 
that are not strongly related to smoking the PAF associated with immune deficiency was 0%. 

Table 2: adjusted incidence rate ratios and population attributable fractions of cancer, stratified by HIV and smoking status 

  HIV patients Population  controls Never smokers Ever smokers HIV patients 

 Cancer type 
Ever vs. never smoker 

aIRR1 (95% CI) 

Ever vs. never smoker 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV 

PAF2 (%) 

Smoking 

PAF3 (%) 

Smoking-related 16.3 (2.22-120) 2.29 (1.00-5.26) 0.67 (0.08-5.85) 2.95 (1.67-5.19) 55.2 91.3 

Virological 1.11 (0.65-1.90) 1.46 (0.51-4.16) 17.0 (6.02-47.9) 8.82 (4.56-17.1) 91.2 7.0 

Other 1.16 (0.64-2.08) 1.56 (1.14-2.13) 1.27 (0.71-2.29) 0.82 (0.54-1.24) 0 9.9 

All cancers 1.54 (1.06-2.24) 1.63 (1.23-2.16) 2.31 (1.50-3.58) 1.81 (1.39-2.37) 49.2 27.0 
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The bars show the total incidence rates of cancers in the HIV infected population (blue) and the 
background population cohort (green). The light colour indicates the incidence of cancer associated with 
smoking in the population.  
Cancer categories: Smoking-related: lung, head and neck, oesophagus and bladder cancer. Virological: 
lymphoma, Kaposi sarcoma, hepatocellular carcinoma, cervical, vulva, anal and penile cancer. Other: all 
other cancers, excluding non-melanoma skin cancer. The incidence of cancer associated with smoking is 
calculated as total incidence x PAF associated with smoking. 
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Table 1: Incidences of cancers among the HIV-infected population and the control cohort from the background population 
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Methodology 
In a Danish, nationwide, population-based cohort study, 1995-2011, incidences of cancer 
were compared between the HIV-infected population and a matched population-based 
cohort. Analyses were stratified on cancer category (smoking-related, virological or other), 
smoking status and nadir CD4/duration of CD4<200 cells/µL. We used Poisson regression 
to estimate incidence rate ratios (IRR). PAFs associated with HIV were calculated by 
comparing HIV-infected with HIV-uninfected non-smokers. 

Conclusion 
In a treated HIV-infected population the risk of cancer is increased compared to the background 
population. In absence of smoking the increase in risk is confined to virological cancers, whereas the risk of 
other cancers does not differ between HIV-infected and uninfected individuals and does not seem to be 
associated with immune deficiency.  

Results 
A total of 3,503 HIV patients and 12,979 population controls were followed for 18,679 and 55,957 person-
years. HIV patients were on antiretroviral therapy during 92% of observation time. Median CD4 at study 
inclusion was 450 cells/µL (IQR 310-630). Smoking-related and virological cancers accounted for 23% and 
43% of cancers in the HIV-infected population (Figure 1).  The IRR (95% CI) of smoking-related, virological 
and other cancers among HIV patients compared to controls were 2.8 (1.6-4.9), 11.5 (6.5-20.5) and 1.0 
(0.7-1.3), respectively. Among non-smoking HIV patients compared to non-smoking controls there was 
increased risk of virogical cancer (17.0 (6.02-47.9)), but the risk of non-virological cancers was not elevated 
(1.2 (0.7-2.1)). 
The PAFs associated with being HIV infected were 56% for all cancers and 94% for virological cancers. The 
PAF associated with smoking was 27% for all cancers and 91% for smoking-related cancers. The risk of lung 
cancer was increased among patients with nadir CD4 <200 cells/μL (IRR (95%CI) 3.54 (1.00-12.59)), but was 
not associated with duration of CD4 <200 cells/μL (1.07 per year (0.87-1.32)). For non-virological cancers 
that are not strongly related to smoking the PAF associated with immune deficiency was 0%. 

Table 2: adjusted incidence rate ratios and population attributable fractions of cancer, stratified by HIV and smoking status 

  HIV patients Population  controls Never smokers Ever smokers HIV patients 
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Ever vs. never smoker 

aIRR1 (95% CI) 
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PAF3 (%) 

Smoking-related 16.3 (2.22-120) 2.29 (1.00-5.26) 0.67 (0.08-5.85) 2.95 (1.67-5.19) 55.2 91.3 

Virological 1.11 (0.65-1.90) 1.46 (0.51-4.16) 17.0 (6.02-47.9) 8.82 (4.56-17.1) 91.2 7.0 

Other 1.16 (0.64-2.08) 1.56 (1.14-2.13) 1.27 (0.71-2.29) 0.82 (0.54-1.24) 0 9.9 

All cancers 1.54 (1.06-2.24) 1.63 (1.23-2.16) 2.31 (1.50-3.58) 1.81 (1.39-2.37) 49.2 27.0 
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The bars show the total incidence rates of cancers in the HIV infected population (blue) and the 
background population cohort (green). The light colour indicates the incidence of cancer associated with 
smoking in the population.  
Cancer categories: Smoking-related: lung, head and neck, oesophagus and bladder cancer. Virological: 
lymphoma, Kaposi sarcoma, hepatocellular carcinoma, cervical, vulva, anal and penile cancer. Other: all 
other cancers, excluding non-melanoma skin cancer. The incidence of cancer associated with smoking is 
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Head and neck 15 8.0 (4..8-13.3) 17 3.0 (1.9-4.9) 
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Bladder 0 2 0.4 (0.1-0.6) 

Virological 68 36.4 (28.7-46.2) 19 3.2 (2.0-5.1) 11.5 (6.7-19.9) 11.5 (6.5-20.5) 

Anus 23 12.3 (8.2-18.5) 1 0.2 (<0.1-1.3) 

Non-Hodgkin lymphoma 17 9.1 (5.7-14.6) 13 2.3 (1.3-4.0) 

Kaposi sarcoma 10 5.4 (2.9-10.0) 1 0.2 (<0.1-1.3) 

Liver cell carcinoma 9 4.8 (2.5-0.9) 0 

Hodgkin’s lymphoma 5 2.7 (1.1-6.4) 1 0.2 (<0.1-1.3) 

Cervix uteri2 1 2.5 (0.3-17.6) 1 0.9 (0.1-6.5) 

Vulva2 1 2.5 (0.3-17.6) 1 0.9 (0.1-6.5)     

Penis1 2 1.4 (0.3-5.5) 1 0.2(<0.1-1.5) 

Other 53 28.4 (21.7-37.2) 197 35.4 (30.8-40.7) 0.8 (0.6-1.1) 1.0 (0.7-1.3) 

Prostate1 10 6.8 (3.7-12.7) 64 14.2 (11.1-18.2) 

Mamma2 5 12.4 (5.1-29.7) 21 19.2 (12.5-29.4) 

Colon/rectum 4 2.1 (0.8-5.7) 30 5.4 (3.7-7.7) 

Testis1 3 2.1 (0.7-6.4) 12 2.7 (1.5-4.7) 

Female internal genital2 3 7.4 (2.4-23.2) 3 2.7 (0.9-8.5) 

Pancreas 3 1.6 (0.5-5.0) 3 0.5 (0.1-1.2) 

Thyroid 2 1.1 (0.3-4.3) 1 0.2 (<0.1-1.3) 

Kidney 2 1.1 (0.3-4.3) 7 1.3 (0.6-2.6) 

CNS 2 1.1 (0.3-4.3) 8 1.4 (0.7-2.9) 

Melanoma 2 1.1 (0.3-4.3) 22 3.9 (2.6-6.0) 

Soft tissue 1 0.5 (0.1-3.8) 4 0.7 (0.3-1.9) 

Bone 1 0.5 (0.1-3.8) 0 

Other haematological 1 0.5 (0.1-3.8) 8 1.4 (0.7-2.9) 

Stomach 0   3 0.5 (0.1-1.2)     

Other gastro-intestinal 0 5 0.9 (0.5-2.0) 

Unknown primary tumour 14 7.5 (4.4-12.7) 6 0.9 (0.4-12.7) 

All cancers 157 84.1 (71.9-98.3) 255 45.6 (40.3-51.5) 1.8 (1.5-2.2) 2.0 (1.6-2.5) 
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*Adjusted for gender, age, smoking status and year of  study inclusion. 1Incidence rate among males, 2Incidence rate among females 

CI: confidence interval, aIRR: adjusted incidence rate ratio, PAF: population attributable fraction. 1IRR estimated using Poisson regression analyses adjusted for gender, age and year of study inclusion. 2+3Calculated using the formula: PAF = Pe*(RRe-1)/(1+Pe*(RRe-1)), where 
Pe is the proportion of time with exposure and RRe is the adjusted relative risk of cancer among exposed compared to unexposed. 2Exposed: HIV-infected individuals, unexposed: population controls. The RRe is calculated as the weighted average of ever-smoking HIV-
infected individuals versus ever-smoking controls and never-smoking HIV-infected individuals versus never-smoking controls. 3Exposed: ever-smoking HIV-infected individuals, unexposed: never-smoking HIV-infected individuals. 
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Background 
The relative impact of immune deficiency and lifestyle-related factors on risk of 
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Methodology 
In a Danish, nationwide, population-based cohort study, 1995-2011, incidences of cancer 
were compared between the HIV-infected population and a matched population-based 
cohort. Analyses were stratified on cancer category (smoking-related, virological or other), 
smoking status and nadir CD4/duration of CD4<200 cells/µL. We used Poisson regression 
to estimate incidence rate ratios (IRR). PAFs associated with HIV were calculated by 
comparing HIV-infected with HIV-uninfected non-smokers. 

Conclusion 
In a treated HIV-infected population the risk of cancer is increased compared to the background 
population. In absence of smoking the increase in risk is confined to virological cancers, whereas the risk of 
other cancers does not differ between HIV-infected and uninfected individuals and does not seem to be 
associated with immune deficiency.  

Results 
A total of 3,503 HIV patients and 12,979 population controls were followed for 18,679 and 55,957 person-
years. HIV patients were on antiretroviral therapy during 92% of observation time. Median CD4 at study 
inclusion was 450 cells/µL (IQR 310-630). Smoking-related and virological cancers accounted for 23% and 
43% of cancers in the HIV-infected population (Figure 1).  The IRR (95% CI) of smoking-related, virological 
and other cancers among HIV patients compared to controls were 2.8 (1.6-4.9), 11.5 (6.5-20.5) and 1.0 
(0.7-1.3), respectively. Among non-smoking HIV patients compared to non-smoking controls there was 
increased risk of virogical cancer (17.0 (6.02-47.9)), but the risk of non-virological cancers was not elevated 
(1.2 (0.7-2.1)). 
The PAFs associated with being HIV infected were 56% for all cancers and 94% for virological cancers. The 
PAF associated with smoking was 27% for all cancers and 91% for smoking-related cancers. The risk of lung 
cancer was increased among patients with nadir CD4 <200 cells/μL (IRR (95%CI) 3.54 (1.00-12.59)), but was 
not associated with duration of CD4 <200 cells/μL (1.07 per year (0.87-1.32)). For non-virological cancers 
that are not strongly related to smoking the PAF associated with immune deficiency was 0%. 

Table 2: adjusted incidence rate ratios and population attributable fractions of cancer, stratified by HIV and smoking status 

  HIV patients Population  controls Never smokers Ever smokers HIV patients 

 Cancer type 
Ever vs. never smoker 

aIRR1 (95% CI) 

Ever vs. never smoker 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV 

PAF2 (%) 

Smoking 

PAF3 (%) 

Smoking-related 16.3 (2.22-120) 2.29 (1.00-5.26) 0.67 (0.08-5.85) 2.95 (1.67-5.19) 55.2 91.3 

Virological 1.11 (0.65-1.90) 1.46 (0.51-4.16) 17.0 (6.02-47.9) 8.82 (4.56-17.1) 91.2 7.0 

Other 1.16 (0.64-2.08) 1.56 (1.14-2.13) 1.27 (0.71-2.29) 0.82 (0.54-1.24) 0 9.9 

All cancers 1.54 (1.06-2.24) 1.63 (1.23-2.16) 2.31 (1.50-3.58) 1.81 (1.39-2.37) 49.2 27.0 
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The bars show the total incidence rates of cancers in the HIV infected population (blue) and the 
background population cohort (green). The light colour indicates the incidence of cancer associated with 
smoking in the population.  
Cancer categories: Smoking-related: lung, head and neck, oesophagus and bladder cancer. Virological: 
lymphoma, Kaposi sarcoma, hepatocellular carcinoma, cervical, vulva, anal and penile cancer. Other: all 
other cancers, excluding non-melanoma skin cancer. The incidence of cancer associated with smoking is 
calculated as total incidence x PAF associated with smoking. 
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Background 
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Methodology 
In a Danish, nationwide, population-based cohort study, 1995-2011, incidences of cancer 
were compared between the HIV-infected population and a matched population-based 
cohort. Analyses were stratified on cancer category (smoking-related, virological or other), 
smoking status and nadir CD4/duration of CD4<200 cells/µL. We used Poisson regression 
to estimate incidence rate ratios (IRR). PAFs associated with HIV were calculated by 
comparing HIV-infected with HIV-uninfected non-smokers. 

Conclusion 
In a treated HIV-infected population the risk of cancer is increased compared to the background 
population. In absence of smoking the increase in risk is confined to virological cancers, whereas the risk of 
other cancers does not differ between HIV-infected and uninfected individuals and does not seem to be 
associated with immune deficiency.  

Results 
A total of 3,503 HIV patients and 12,979 population controls were followed for 18,679 and 55,957 person-
years. HIV patients were on antiretroviral therapy during 92% of observation time. Median CD4 at study 
inclusion was 450 cells/µL (IQR 310-630). Smoking-related and virological cancers accounted for 23% and 
43% of cancers in the HIV-infected population (Figure 1).  The IRR (95% CI) of smoking-related, virological 
and other cancers among HIV patients compared to controls were 2.8 (1.6-4.9), 11.5 (6.5-20.5) and 1.0 
(0.7-1.3), respectively. Among non-smoking HIV patients compared to non-smoking controls there was 
increased risk of virogical cancer (17.0 (6.02-47.9)), but the risk of non-virological cancers was not elevated 
(1.2 (0.7-2.1)). 
The PAFs associated with being HIV infected were 56% for all cancers and 94% for virological cancers. The 
PAF associated with smoking was 27% for all cancers and 91% for smoking-related cancers. The risk of lung 
cancer was increased among patients with nadir CD4 <200 cells/μL (IRR (95%CI) 3.54 (1.00-12.59)), but was 
not associated with duration of CD4 <200 cells/μL (1.07 per year (0.87-1.32)). For non-virological cancers 
that are not strongly related to smoking the PAF associated with immune deficiency was 0%. 

Table 2: adjusted incidence rate ratios and population attributable fractions of cancer, stratified by HIV and smoking status 

  HIV patients Population  controls Never smokers Ever smokers HIV patients 

 Cancer type 
Ever vs. never smoker 

aIRR1 (95% CI) 

Ever vs. never smoker 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV vs. controls 

aIRR1 (95% CI) 

HIV 

PAF2 (%) 

Smoking 

PAF3 (%) 

Smoking-related 16.3 (2.22-120) 2.29 (1.00-5.26) 0.67 (0.08-5.85) 2.95 (1.67-5.19) 55.2 91.3 

Virological 1.11 (0.65-1.90) 1.46 (0.51-4.16) 17.0 (6.02-47.9) 8.82 (4.56-17.1) 91.2 7.0 

Other 1.16 (0.64-2.08) 1.56 (1.14-2.13) 1.27 (0.71-2.29) 0.82 (0.54-1.24) 0 9.9 

All cancers 1.54 (1.06-2.24) 1.63 (1.23-2.16) 2.31 (1.50-3.58) 1.81 (1.39-2.37) 49.2 27.0 
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The bars show the total incidence rates of cancers in the HIV infected population (blue) and the 
background population cohort (green). The light colour indicates the incidence of cancer associated with 
smoking in the population.  
Cancer categories: Smoking-related: lung, head and neck, oesophagus and bladder cancer. Virological: 
lymphoma, Kaposi sarcoma, hepatocellular carcinoma, cervical, vulva, anal and penile cancer. Other: all 
other cancers, excluding non-melanoma skin cancer. The incidence of cancer associated with smoking is 
calculated as total incidence x PAF associated with smoking. 
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Abstract

Objective—To determine the relationship of HIV infection, demographic and cardiovascular

disease (CVD) risk factors with mortality in the recent HAART era.

Methods—Vital status was ascertained from 2004–2007 in 922 HIV-infected and 280 controls in

the Study of Fat Redistribution and Metabolic Change in HIV infection; 469 HIV-infected were

included in analysis comparing HIV to similar age controls. Multivariable exponential survival

regression (adjusting for demographic and CVD factors) estimated hazard ratios (HR) for death.

Results—After 5 years of follow-up, the overall adjusted mortality HR was 3.4[95% confidence

interval (CI):1.35,8.5]; HR was 6.3 among HIV-infected with CD4<200(95% CI:2.2,18.2), 4.3 with

CD4 200–350(95% CI:1.14,16.0), and 2.3 with CD4>350(95% CI:0.78,6.9). Among HIV-infected,

current smoking (HR=2.73 vs. never smokers, 95% CI:1.64,4.5) and older age (HR=1.61 per decade,

95% CI:1.27,2.1) were independent risk factors for death; higher baseline CD4 count was associated

with lower risk (HR=0.65 per CD4 doubling, 95% CI:0.58,0.73).

Conclusion—HIV infection was associated with a 3-fold mortality risk compared to controls after

adjustment for demographic and CVD risk factors. In addition to low baseline CD4 count, older age

and current smoking were strong and independent predictors of mortality in a US cohort of HIV-

infected participants in clinical care.
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INTRODUCTION

The introduction of highly active antiretroviral therapy (HAART) has led to marked reduction

in HIV-related mortality [1]. The decrease in HIV-related mortality, however has been
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La reducción de los factores de RCV puede disminuir  
el riesgo de ECV en pacientes con infección por VIH 

*Reduced by 1 mmol/L. †Reduced by 10 mm Hg.  
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Figure 3. Forest plot for effect of various dietary interventions on triglyceride levels (mmol/l). 

Stradling C, Chen YF, Russell T, Connock M, Thomas GN, et al. (2012) The Effects of Dietary Intervention on HIV Dyslipidaemia: A Systematic 
Review and Meta-Analysis. PLoS ONE 7(6): e38121. doi:10.1371/journal.pone.0038121 
http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0038121 
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Recomendaciones sobre Actividad Física, Sedentarismo y Tiempo de pantalla 

GRUPOS DE EDAD 
RECOMENDACIONES DE 

ACTIVIDAD FÍSICA 
OBSERVACIONES REDUCIR EL SEDENTARISMO 

LIMITAR EL TIEMPO DE 
PANTALLA1 

Menores 
de 5 años 

Los que 
aún no 
andan 

 
Varias veces al día.  
Cualquier intensidad. 
 

 
Fomentar el movimiento, el 
juego activo y disfrutar 

 
Minimizar el tiempo que pasan 
sentados o sujetos en sillas o 
carritos, cuando están 
despiertos, a menos de una 
hora seguida. 

< 2 años: No se recomienda 
pasar tiempo delante de 
una pantalla. 
 
De 2 a 4 años: el tiempo de 
pantalla debería limitarse a 
menos de una hora al día.  

Cuando 
ya andan 

 
Al menos 180 minutos al día.  
Cualquier intensidad. 

Realizar actividades y juegos 
que desarrollen las 
habilidades motrices básicas 
(correr, saltar, trepar, lanzar, 
nadar,...) en distintos 
ambientes (en casa, en el 
parque, en la piscina, etc.). 

5 a 17 años 

 
Al menos 60 minutos al día. 
Intensidad moderada y vigorosa. 
 
 

Incluir, al menos 3 días a la 
semana, actividades de 
intensidad vigorosa y 
actividades que fortalezcan 
músculos y mejoren masa ósea. 

Reducir los periodos sedentarios 
prolongados. 
Fomentar el transporte activo2 
y las actividades al aire libre. 

Limitar el tiempo de uso de 
pantallas con fines 
recreativos a un máximo de 
dos horas al día. 

Personas adultas 

Al menos 150 minutos de 
actividad moderada a la semana  
 
o 75 minutos de actividad 
vigorosa a la semana  
 
o una combinación equivalente 
de las anteriores. 
 
Estas recomendaciones pueden 
alcanzarse sumando períodos de 
al menos 10 minutos seguidos 
cada uno. 

 

 
Realizar, al menos 2 días a la 
semana, actividades de 
fortalecimiento muscular y 
mejora de la masa ósea y 
actividades para mejorar la 
flexibilidad. 
 
Los mayores de 65 años, 
especialmente con dificultades 
de movilidad: al menos 3 días a 
la semana, realizar actividades 
de fortalecimiento muscular y 
para mejorar el equilibrio. 

 
Reducir los periodos sedentarios 
prolongados de más de 2 horas 
seguidas, realizando descansos 
activos  cada una o dos horas 
con sesiones cortas de 
estiramientos o dando un breve 
paseo. 
 
Fomentar el transporte activo. 
 

 
Limitar el tiempo delante de 
una pantalla.  

Recomendaciones sobre Actividad Física, Sedentarismo y Tiempo de pantalla. Estrategia de Promoción de la Salud y Prevención en el SNS. MSSSI, 2015.  

                                                           
1
 El término “tiempo de pantalla" se refiere al tiempo que se pasa frente a una pantalla (televisión, ordenador, teléfonos móviles, tabletas, consolas de videojuegos, etc.) y se identifica como un periodo 

sedentario, ya que se utiliza muy poca energía durante el mismo. 
 
2
 El término “transporte activo” se refiere a sustituir el desplazamiento en  transporte motorizado por caminar o ir en bici, lo que conlleva un gasto energético mayor, y contribuye tanto a alcanzar las 

recomendaciones de actividad física como a reducir el sedentarismo.  
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Table 2

Potential Strategies to Increase Physical Activity Among Individuals with HIV Infection that are Effective in

Other Populations

Strategy Authors Goal Conclusion

Educational materials and
lessons

Davies CA., et al. 2012
Allen JC, Lewis JB,
Tagliaferro AR. 2012

Increase physical activity by
providing information on
decision-
making and knowledge of goals

The ability of internet-delivered interventions to
produce meaningful change in long-term
physical

activity remains unclear 115

Worksite health promotion reduced coronary
heart

disease risk factors 119

School based physical
education classes

Ardoy DN, et al. 2011 Improve cardiovascular health in
young people by increasing
physical
activity in the school setting

Four high-intensity PE sessions/week, improved

physical fitness, particularly aerobic fitness 113

Hospital-based physical
activity sessions in
children

Miller, et al. 2010
Mutimura E, et. al.
2008

Improve physical fitness
measures
through a supervised program

Twice weekly aerobic and resistance training
sessions resulted in improved physical fitness
and

increased lean mass 101

Exercise training is a safe, practical, and an
effective
treatment for evolving metabolic and
cardiovascular

syndromes associated with HIV 120

Multi-component
physical activity and
nutrition education with
structured exercise
sessions

Hardy OT, et al. 2012
Lloyd JJ, Wyatt KM,
Creanor S., 2012

Improve CVD and
anthropometric
outcomes
Assess weight and behavioral
outcomes

Significant improvement in HDL 116

Decreased consumption of energy-dense snacks
and
increased healthy snacks; less TV/screen time
and
increased moderate-vigorous physical activity,

improved anthropometric measures 117

Specialized equipment Snyder A, Colvin B,
Gammack JK, 2011

Pedometer to increase
motivation and increase amount
of
time spent on physical activity in
older adults

Motivation to increase overall mobility;

Improved of functional measures 114
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Abstract

Food insecurity, micronutrient deficits, dyslipidemia, insulin resistance, obesity, cardiovascular

disease, and bone disorders complicate the treatment of HIV infection. Nutrition and exercise

interventions can be effective in ameliorating these symptoms that are associated with HIV and

antiretroviral therapy (ART). In this literature review, we examine the most recent nutrition and

exercise interventions for HIV-infected patients. Macronutrient supplementation can be useful in

treating malnutrition and wasting. Multivitamin (vitamin B complex, vitamin C, and vitamin E)

supplements and vitamin D may improve quality of life and decrease morbidity and mortality.

Nutritional counseling and exercise interventions are effective for treating obesity, fat

redistribution, and metabolic abnormalities. Physical activity interventions improve body

composition, strength, and fitness in HIV-infected individuals. Taken collectively, the evidence

suggests that a proactive approach to nutrition and physical activity guidance and interventions

can improve outcomes and help abrogate the adverse metabolic, cardiovascular, and psychological

consequences of HIV and its treatments.

Keywords
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INTRODUCTION

Since the advent of antiretroviral therapy (ART), patients with the human immunodeficiency

virus (HIV) have longer life expectancies, but chronic illnesses such as cardiovascular and

bone disease are becoming more prevalent in this population [1]. Individuals with HIV have

higher rates of cardiovascular disease (CVD) than uninfected subjects, likely because of a

combination of traditional risk factors, HIV-related inflammation, and adverse effects of

antiretroviral therapy. In adults with HAART-related fat redistribution, several studies have

suggested an increase in the risk of myocardial infarction relating to the level of viral control

(increased inflammation) or to antiretroviral exposures [2]. Sudden cardiac death has been
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 HIV+ physically 

active 

(n = 22) 

HIV+ sedentary 

(n=48) 

p-value 

Age, yrs, mean (SD) 44.1 (17.2) 40.5 (15.6)
 

.41 

Education, yrs, mean 

(SD) 

14.0 (2.7) 12.6 (2.6)
 

.06 

Male Gender, N  

(% male) 

5 (23) 20 (42)
 

.11 

Race, N (% African 

American) 

17 (77) 34 (71) .85 

Nadir CD4 count, 

mean 

cells/mL (IQR) 

207  

(36, 320) 

275  

(127, 358)
 

.19 

Current CD4 count, 

mean 

cells/mL (IQR) 

575 

 (268, 888) 

614  

(463, 808)
 

.64 

Plasma log10 HIV viral 

load, mean copies/mL 

(SD) 

1.5 (.52) 1.59 (.83)
 

.59 

Duration of Infection, 

mo, mean (SD) 

100.5 (70.4) 144.5 (113.34) .11 

Intracranial Volume, 

(cm
3
) (SD) 

1,303 (211) 1,389 (294) .23 
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Conclusiones 

• Esperanza de vida influenciada por factores de riesgo 
tradicionales y estilo de vida 

• Recursos sanitarios mayoritariamente destinados a 
tratamiento 

• Escasez de estudios intervencionales en población 
VIH 

• Beneficio sobre marcadores proinflamatorios 

• Necesidad de consejo individualizado y estructurado 

 

 




