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Editorial

Risk  of  cancers  in  HIV  infection

Riesgo de cáncer en la infección por  VIH
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Cancer is a  frequent comorbidity in  HIV-infected individuals,

and it represents 34% of the causes of death in 2010 in  France.1 Ini-

tially, three cancers, known to be virus associated, that is Kaposi’s

sarcoma (associated with HHV8), non-Hodgkin’s lymphoma (asso-

ciated with EBV in  most cases) and cervical cancer (associated with

HPV) were added to the list  of AIDS-defining conditions because

of their association to  immunodeficiency.2,3 However, non-AIDS

defining cancers are also more frequent in HIV infected individ-

uals than in the general population by a  factor 2–3 according to

the different studies, and the most frequent are Hodgkin lym-

phoma (associated with EBV), lung, anal (associated with HPV) and

liver (associated with HBV or HCV) cancers.4–6 In this issue of the

journal two articles are published, one on the risk of AIDS defining

cancers in Spain in the combined antiretroviral treatment (cART)

era,7 and the other reviewing what is  currently known on the risk

on non-AIDS defining cancers in  HIV-infected individuals.8

In Suárez-García et al., unsurprisingly, the risk of Kaposi sarcoma

(KS) and non-Hodgkin lymphomas (NHL  including cerebral) was

associated with immunodeficiency. After accounting for immu-

nodeficiency and adjusting for viral load, there was  a protective

effect of being on cART, an effect mediated neither by  the impact

of treatment on viral load control nor on CD4 cell counts. Similar

results were found in the French Hospital Database on HIV infec-

tion (FHDH ANRS CO4).9 In addition we found that  viral load above

4 log 10 copies/mL was associated with an increased risk, while the

smaller sample size in the CoRIS-CoRIS MD  cohort may  have pre-

vented the detection of this risk factor. When only cases diagnosed

more than 30 days after enrolment were accounted for, HCV infec-

tion was associated with a  higher risk of NHL, in line with recent

publications.10,11

For non-AIDS defining cancers the relative risk compared with

the general population differs widely according to cancer type,

being the highest for anal cancer (47) and Hodgkin lymphoma (19)

and much smaller for lung cancer (3.5), while the relative risk for

liver cancer depends a lot on  the frequency of HCV coinfection, in  a

meta-analysis of studies conducted in  the cART era.5 Interestingly
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the relative risks for breast and prostate cancer, two hormone-

dependant cancers, were smaller than one (0.6 for both) in the

same meta-analysis. As noted in Valencia Ortega,8 low breast can-

cer risk with HIV have been reported to be specifically linked to

CXCR4-using variants of HIV. These variants are thought to  exclu-

sively bind to  and signal through a  receptor commonly expressed

on hyperplastic and neoplastic breast duct cells.12

The hypothesis of premature ageing associated with HIV infec-

tion was  raised because age related comorbidities, including

non-AIDS defining cancers, occurred at much younger age (10–20

years younger) in patients infected with HIV compared to  unin-

fected individuals.13,14 However, when studying age at diagnosis

of non-AIDS defining cancers, after adjusting for the difference in

age distribution between patients with AIDS and the general pop-

ulation, Shiels et al. showed that the differences in median age at

diagnosis were modest and most of them were not significant.15

Recent papers on the risk  of anal cancer in HIV-infected individ-

uals showed an increase risk in the cART era compared to  the pre

cART era.16–18 This is  consistent with the finding duration of immu-

nodeficiency is a  risk factor for anal cancer and not current level of

CD4 cell count.9 Palefsky and Holly19 have proposed that immune

suppression would affect earlier stage of intraepithelial neoplasia

related to  HPV, but  have a  small role in  progression to  invasive can-

cer that might be  related to  a  cumulative effect of genetic changes.

The finding that anal cancer was better predicted by the duration

of immunodeficiency and of high viral load could be  explained

by this mechanism. In  the cART era patients who have been pro-

foundly immunosuppressed survive longer and the intraepithelial

neoplasia, promoted by immunodeficiency, can then develop to

cancer, emphasizing that progression of anal intraepithelial neo-

plasia towards invasive cancer is  not easily reversible.

For Hodgkin lymphoma, lung and liver cancers, their risk is  also

elevated in organ transplant recipients,4 and we  showed that the

level of immunodeficiency is also a risk factor for these cancers,

even when accounting for tobacco exposure for lung cancer or

for HBV or HCV status for liver cancer.9 Lung cancer is  the only

frequent cancer in HIV-infected patients not known to  be associ-

ated with viral infection. Several studies have suggested that HIV

infection is  associated with the risk of lung cancer even after adjus-

ting for cigarette smoking.20–22 However, persistent inflammation

and activation, commonly described in  HIV patients even with
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controlled viral load under cART, have been shown to  increase the

risk of lung cancer in non-HIV infected individuals.23

Finally, given the link of the different cancers with immuno-

deficiency, one may  expect a  lower risk in treated patients with

recovered immunity as evidenced with a CD4 cell count above

500/mm3, except for anal cancer, or who initiate cART with main-

tained level. There are few studies exploring this hypothesis so

far, due to lack of sufficient person-years of follow-up with these

two situations. In Silverberg et al., the relative risk in HIV infected

patients with current CD4 > 500/mm3,  was still highly significant

for Kaposi sarcoma (60), Anal cancer (34), Hodgkin lymphoma

(13.5), Non-Hodgkin lymphoma (4), but no longer for lung (1.2)

and liver cancer (1.0).24 We  went a  step further and showed

that for anal cancer, among patients with CD4 cell counts above

500/mm3 for at least 2 years, the relative risks were 67.5 (95%

CI, 41.2–104.3) when the CD4 nadir was less than 200/mm3 for

more than 2 years and 24.5 (95% CI, 17.1–34.1) when the CD4 nadir

was more than 200/mm3.17 For AIDS defining cancers, it would

also be important to  account for viral load and cART, as there are

independent risk factors. Further studies are needed to clarify this

issue.

In conclusion, as re-emphasized by Valencia Ortega,8 cART

would be most beneficial to prevent the risk of cancer in HIV

infected patients, if it restores or maintains CD4 count above

500/mm3, thereby indicating the need for an earlier diagnosis of

HIV infection and an earlier treatment initiation.
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