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Summary of the article main point: Although the decrease in the incidence of ADC over time,
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the risk remained high in 2005-2009. Patients with stably restored immunity on cART had an

Ac

ce

elevated risk for KS and risk similar to that of the general population for NHL.
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Abstract
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Background. We examined trends in the incidence of the 3 AIDS-defining cancers (ADC)
(Kaposi’s sarcoma (KS), non-Hodgkin’s lymphoma (NHL) and cervical cancer) among HIV-
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infected patients relative to the general population between 1992 and 2009 in France, focusing on
age at ADC diagnosis and on patients with controlled viral load and restored immunity on
combined antiretroviral therapy (cART).

Methods. Age- and sex- standardized incidence rates were estimated in patients enrolled in the

periods (1992-1996, 1997-2000, 2001-2004, and 2005-2009). Standardized incidence ratios (SIR)

Ma

were calculated for all periods and separately for patients on cART, with CD4 cell counts
≥500/mm3 for at least 2 years and viral load ≤500 copies/ml.

Results. Although the incidence of ADC fell significantly across the calendar periods, the risk
remained constantly higher in HIV-infected patients than in the general population. In patients
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with restored immunity, the relative risk remained significantly elevated for KS [SIR= 35.4 (95%
CI; 18.3-61.9)], and was similar to that of the general population for NHL [SIR= 1.0 (95% CI;
0.4-1.8)]. ADC were diagnosed at a younger age in HIV-infected patients, with a particularly
marked difference for NHL (-11.3 years, p<0.0001).

ce

Conclusions. The incidence of all ADC continued to fall, including cervical cancer, in the cART
period, but the risk remained higher than in the general population in 2005-2009. In patients with

Ac

stably restored immunity, KS remained significantly more frequent than in the general
population.
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Introduction
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The three AIDS-defining cancers (ADC) namely Kaposi’s sarcoma (KS), non-Hodgkin’s

lymphoma (NHL) and cervical cancer were added to the list of AIDS-defining conditions by the
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Centers for Disease Control and Prevention [1] because of their association with

immunodeficiency [2-5]. The three ADC are known to be associated with viral infections [6],
namely human herpes virus 8 (HHV-8) for KS, Epstein–Barr virus (EBV) for most cases of NHL
in HIV-infected patients and human papilloma virus (HPV) for cervical cancer. Compared to the

antiretroviral therapy (cART) era suggested that the risk in HIV-infected patients was 3640-fold

Ma

higher for KS, 77-fold higher for NHL and 6-fold higher for cervical cancer [7].

Since the advent of cART in 1996, several studies have shown a large fall in the incidence of KS
and NHL [8-17], while the results for cervical cancer are heterogeneous [9, 11, 12, 16, 17],
mainly owing to the small number of cases. These studies did not extend beyond the year 2006,

pte
d

and some of them involved only patients with AIDS rather than all patients living with HIV [9,
11, 15, 17]. The number of HIV-infected patients with CD4 cell counts above 500 cells/mm3 has
increased since the advent of cART, and it is therefore interesting to investigate whether the
elevated risk of ADC persists in patients with restored immunity.

ce

Age-related comorbidities have been found to occur much earlier in patients infected with HIV
than in uninfected individuals [18, 19]. However, Shiels et al. [20], studying age at diagnosis of

Ac

non AIDS-defining cancers, with adjustment for the difference in age distribution between
patients with AIDS and the general population, found that differences in median age at diagnosis
were modest and that few of them were statistically significant. This “premature aging”
hypothesis has not been tested for ADC.
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general population, a meta-analysis of studies conducted mainly in the pre-combined
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The aim of this study was to evaluate long-term trends in the incidence of each ADC among

pt

patients enrolled in the French Hospital Database on HIV (FHDH ANRS CO4), one of the largest
cohorts of HIV-infected patients, by comparison with the general population in France during the
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period 1992-2009. We also estimated standardized incidence ratios (SIR), both overall and for the
subset of patients with controlled viral load and restored immunity on cART. Differences in age
at ADC diagnosis between the HIV-infected and general populations were also evaluated.

Ma

Study population

Created in 1989, FHDH is a nationwide, open, prospective cohort of HIV-infected adults
managed in 70 hospitals, representing 50% of patients living with HIV in care in France in 2010
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[21] and 56% of newly diagnosed AIDS cases in France between 2004 and 2006 [22]. The only
inclusion criteria of the cohort are HIV-1 or HIV-2 infection and written informed consent. We
included in this analysis all patients with HIV-1 infection who were between 15 and 84 years of
age at FHDH enrolment and were followed-up between January 1st, 1992 and December 31st,
2009. Patients from French overseas territories were not eligible because data in the general

ce

population were not available for this study. Patients were included if they had at least 2 followup visits or if they died before their second follow-up visit or hospitalization, and if they had at

Ac

least one CD4 cell count during follow-up. ADC were coded in FHDH using the International
Classification of Diseases ICD-9 (9th revision) before 1997 and ICD-10 (10th revision) thereafter
(see Supplementary table 1). Patients with history of ADC at FHDH enrolment were excluded
from the analysis of the relevant ADC.
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ADC incidence rates (IR) in the general population were obtained from the association of the

pt

French network of Cancer Registries (FRANCIM), which gathers data from 21 population-based
regional French cancer registries covering about 20% of the population. All the new cases of
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cancers diagnosed and registered using the International Classification of Diseases for Oncology
ICD-O-3 (3rd edition) (see Supplementary table 1) between 1992 and 2009 were considered in
this study.

The study was divided into pre-cART (1992-1996), early-cART (1997-2000), intermediate-cART

Ma

(2001-2004) and late-cART (2005-2009) periods. For each calendar period the number of personyears (PY) at risk for each patient was calculated from the date of cohort entry or the start date of
the period, whichever occurred later, until the date of cancer diagnosis, death, 6 months after the
last visit, or the end of the period, whichever occurred first. Because of the aging of the HIV-
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infected population during the study period and for purposes of comparison (within the HIVinfected population and between the HIV-infected and general populations), crude IRs were
standardized for age (in 5-year increments) and gender by using the direct standardization method
based on the age and sex structure of the FHDH population followed between 1997 and 2009 (see

ce

Supplementary table 2). Standardized IRs and their 95% confidence intervals (CI) in the HIVinfected and general populations were calculated for all calendar periods. Trends in standardized
IRs between the pre-cART and cART periods and within cART periods were tested by using

Ac

linear regression models with the standardized IR as the outcome and the calendar period as the
covariate.
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Statistical methods
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To compare the risk of ADC in HIV-infected patients to that in the general population, two

pt

estimators were calculated [23]. First, the excess IR was estimated in additive fashion by
subtracting the standardized IR in the general population from that in the HIV-infected patients;
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the 95% CIs for the excess IRs were computed assuming a Poisson distribution for the excess

cases [24]. Second, the SIR was used to compare, in multiplicative fashion, the observed number
of cases in HIV-infected patients with that expected in the general population. The expected
number of cases was estimated by weighting the age- and sex- specific IR for the general

all calendar periods. In addition, to evaluate the risk of ADC in the subset of HIV-infected

Ma

patients with restored immunity, SIRs were estimated for patients on cART whose CD4 cell
count had been ≥500/mm3 continuously for at least 2 years and with controlled viral load (≤500
copies/ml) at the last assessment before cancer or the last follow up. CIs for the SIRs were
calculated with an exact method based on the Poisson distribution [25].
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Age at cancer diagnosis was compared between the HIV-infected and general populations after
adjusting for the difference in the age- and sex- distribution (Figure 1) by using the indirect
standardization method as in Shiels et al. [20]. The median age at cancer diagnosis among the
expected cases in the general population was estimated and compared, using Brown Mood test

ce

[26], with the median age at cancer diagnosis in HIV-infected patients between 1997 and 2009.
RESULTS

Ac

Patients’ characteristics

This analysis included 99309 HIV1-infected patients contributing to 687336 PY and
corresponding to a mean follow-up of 6.9 years (Figure 2). The patients’ characteristics at entry

in each calendar period are shown in Table 1. Median age increased across the study periods. The
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population by the number of PY in the corresponding stratum of the HIV-infected population in
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proportion of patients with HIV RNA ≤500 copies/ml increased from 24% in the early-cART
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period to 54% in the late-cART period and that of patients with CD4 cell count of ≥500/mm3
from 20% in the pre-cART period to 37% in the late-cART period, in line with the increase in the

nu
sc
ri

proportion of patients on cART during the overall study period. We excluded 2781 prevalent

cases of KS, 753 prevalent cases of NHL and 50 prevalent cases of cervical cancer (Figure 2).
Between 1992 and 2009, 5890 incident ADC were reported, comprising 3366 cases of KS, 2344
cases of NHL and 180 cases of cervical cancer. The majority of cases (n= 3265, 55%) occurred in

intermediate-cART, and 803 cases (14%) in the late-cART period.
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Trends in the incidence of ADC and comparison with the general population

Age- and sex- standardized IRs for each ADC in the HIV-infected and general populations are
shown in Figure 3, and the corresponding excess IRs relative to the general population are shown
in Table 2. Regarding KS (Figure 3a), HIV-infected men who have sex with men (MSM)
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continued to have the highest risk during all the calendar periods. The incidence of KS fell
significantly between the pre-cART and cART periods (p<0.0001), and continued to fall
significantly in the cART era (p<0.0001), except among HIV-infected women (p=0.1560).
Relative to the general population, the incidence of KS in the HIV-infected population was higher

ce

in all sex and HIV transmission groups during all the cART periods. The excess IR for KS during
the late-cART period was 286 cases per 100000 PY among HIV-infected MSM, 105 cases per

Ac

100000 PY among other HIV-infected men, and 59 cases per 100000 PY among HIV-infected
women.

The incidence of NHL among HIV-infected patients (Figure 3b) fell significantly across the
calendar periods (p<0.0001) and also over the cART period (p<0.0001). The incidence in both
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the pre-cART, followed by 1015 cases (17%) in the early-cART, 807 cases (14%) in the
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HIV-infected men and women was higher than in the general population during all the calendar

infected men and 87 cases per 100000 PY in HIV-infected women.

pt

periods. In the late-cART period, the excess IR for NHL was 159 cases per 100000 PY in HIV-
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The incidence of cervical cancer (Figure 3c) fell significantly both among HIV-infected women

and in the general female population across the calendar periods (p<0.0001). The decline among
HIV-infected women was also significant during the cART period (p=0.0005). The incidence of
cervical cancer was higher in HIV-infected women than in the general population, with an excess

Ma

Standardized incidence ratios compared to the general population

SIRs calculated according to sex, the HIV transmission group and the calendar period are shown
in Table 3. Although a 2.5-fold decline in KS was observed during the study period, the relative
risk (RR) remained >300 during all the calendar periods. A marked decline (13-fold) in NHL was
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observed during the study period, but the RR remained 9-fold higher in HIV-infected patients
than in the general population during the late-cART period. The RR for cervical cancer declined
2-fold during the study period, but remained 5-fold higher in HIV-infected patients than in the
general population in the late-cART period. Compared with the general population, patients on
cART with CD4 cell counts ≥500/mm3 for at least 2 years and HIV RNA ≤500 copies/ml still had

ce

a significantly higher risk of KS (SIR=35.4 [18.3-61.9]), but there was no statistical difference
for NHL (SIR=1.0 [0.4-1.8]) (Table 4). The SIR for cervical cancer could not be estimated

Ac

because of the small number of observed and expected cases.
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IR of 51 cases per 100000 PY in the late-cART period.
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Age at cancer diagnosis
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HIV-infected patients were diagnosed with ADC much earlier than the general population, with a
median difference ranging from -13 years for cervical cancer to -17 years for KS and -31 years
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for NHL. After adjusting for the difference in age and sex structure between the two populations,
the "real" difference was smaller but remained significant for KS (-2.2 years), cervical cancer (3.2 years), and NHL (-11.3 years) (Table 5).

Even if the incidence of the three ADC among HIV-infected patients in France fell between the

Ma

pre-cART and cART periods and continued to decline during the cART period, the risks

remained significantly higher than in the general population during all the calendar periods.
Patients with restored immunity for at least 2 years and controlled viral load on cART still had a
strongly elevated risk of KS (35-fold), while the risk of NHL was similar to that of the general
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population. Age at KS and cervical cancer diagnosis was only slightly different between HIVinfected and general populations (-2 and -3 years respectively), while the difference was more
marked for NHL (-11 years).

The main strengths of this study are the large number of HIV-infected patients included and the

ce

large number of incident cancers recorded in each calendar period. This allowed us to estimate
IRs and SIRs separately for each period and each cancer. As summarized by Chaturvedi et al.

Ac

[27], in most instances, the SIR reasonably approximates the RR. But when HIV prevalence is
high and/or cancer incidence in HIV-infected patients relative to non-infected persons is high, the
SIR tends to underestimate the RR. This could have been the case for KS which is rare among
individuals not infected with HIV. However, because there are no cancer registries in the French
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regions with the highest prevalence of HIV infection (Paris area and Provence-Alpes-Côte

pt

d'Azur), this phenomenon is minimized. Another possible limitation of our study is the
incomplete ADC ascertainment. Indeed, we previously showed that the ADC ascertainment rate

nu
sc
ri

was 73% in 2006 [28], and verified that it was independent of the geographic origin and the CD4
cell count (not shown). Based on the results of regular audits comparing data in the FHDH

database with those in the corresponding medical records, AIDS-defining events have been

reported in consistent fashion since the launch of the database, and it is therefore unlikely that

the RRs with respect to the general population, this could not explain the excess risks observed

Ma

here.

Between the pre- and early-cART periods [9-12, 14-17, 29] and also during the cART period [912, 14, 16, 17], most studies have shown a fall in the incidence of KS and NHL. This was also the
case in our study, where the incidence of KS and NHL continued to decline until 2009. As
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previously showed [8], the elevated incidence of KS among HIV-infected women is likely due to
the high proportion of women of sub-Saharan origin (26%), who are more at risk of KS. Indeed,
in 2005-2009, the incidence of KS in HIV-infected women of sub-Saharan origin was 105.0
(63.6-146.5) per 100000 PY, while the incidence in other HIV-infected women was 36.0 (19.5-

ce

52.5) per 100000 PY. For cervical cancer, although most previous studies, which included limited
numbers of cases (from 8 to 74), showed no change in the incidence [9, 11, 12, 15, 16], a study
with 1276 cases [17] showed a decline among women with AIDS between 1991 and 2005. In the

Ac

current study, which included all women infected with HIV and not only those with AIDS, and
analyzed a large number of cases (n=180) with lengthy follow-up, the incidence of cervical
cancer also declined over time.
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changes in the ascertainment rate over time would affect our results. Even if we underestimated
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The comparison of SIR values between different studies can be problematic as SIR estimation is

pt

not based on a common standard. Indeed, SIR values vary with the relative sizes of the different
strata that compose the study population, such as sex, age and the transmission group [13, 30].
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However, as in other studies [12, 13, 15, 16, 31], we observed a higher risk for all ADCs among
HIV-infected patients compared to the general population during all the calendar periods.

Furthermore, despite the decline in the RRs over time, the risk of the three ADC remained higher
than in the general population during the late-cART period (300-fold for KS, 9-fold for NHL and

according to the type of cancer and the baseline risk in the general population. For instance, in

Ma

2005-2009, the SIR was 150 for KS in HIV-infected men other than MSM, and 9 for NHL in all
HIV-infected men, whereas the excess IRs were respectively 105 and 159 cases per 100000 PY.
This illustrates the fact that, in addition to the RR, it is important to take the absolute risk into
account. In the study population, the median CD4 cell count rose from 259/mm3 in the pre-cART
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era to 413/mm3 in the late-cART period, in line with the rise from 3.5% to 86% in the proportion
of patients on cART. This is likely to account in large part for the decrease in the burden of the
three ADC. However, the magnitude of the fall differed according to the cancer, gender and HIV
transmission group. The reason for this heterogeneity is unclear, but it might involve differences

ce

in the relation between immunodeficiency and cancer risk, or differences in the proportion of
persons co-infected with the relevant oncogenic virus.

Ac

In patients with restored immunity, the risk remained elevated for KS (SIR=35) and was not
increased for NHL (SIR=1). The RR for cervical cancer could not be estimated due the relatively
small number of PY of follow-up for women in this analysis. A previous study showed elevated
RRs for KS and NHL (60 and 4 respectively) among HIV-infected individuals with current CD4
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5-fold for cervical cancer). SIRs and excess IRs may lead to different interpretations of the risk
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cell counts ≥500/mm3 compared to a group of HIV-uninfected individuals, after adjustment for

pt

several cancer risk factors [4]. Immune restoration was defined differently in the current analysis:
instead of the current CD4 cell count, we used a continuous period of at least 2 years with high
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CD4 cell counts. The difference in the definition of the immune restoration could be an
explanation for the different results observed in the two studies.

The younger age at ADC diagnosis among HIV-infected patients compared to the general

population may be linked to 3 non-exclusive factors: (1) an earlier acquisition of oncogenic virus

leading to an earlier diagnosis, and/or (3) a specific effect of HIV infection. Due to the small

Ma

difference in the age at diagnosis of KS (-2 years) and cervical cancer (-3 years), the third factor
is not necessary to explain our results. In the case of NHL, the much larger difference (-11 years)
cannot be explained only by the first 2 factors.
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In conclusion, the increase of cART use and CD4 cell counts was associated with a further
decline in the risk of AIDS-defining cancers, even for the cervical cancer, during the cART
period. However, the risk remained higher than in the general population, even during the most
recent period. Our results do not favor the hypothesis of premature aging in HIV patients for KS
and cervical cancer. Among treated patients with immunological (i.e. CD4 count ≥500/mm3

ce

during at least two years) and virological success, the risk was not increased for NHL but
remained higher than in the general population for KS. This suggest that cART would be most

Ac

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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infection (HHV-8, EBV and HPV), (2) a closer medical surveillance of HIV-infected patients,
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Table 1. Patients’ characteristics at entry in each calendar period*.
Early-cART
1997-2000

Intermediate-cART
2001-2004

Number of HIV-1 infected
patients with at least one visit
during the period

46203 (100)

49030 (100)

56634 (100)

Age

33.0 (28.8-39.2)

35.5 (31.1-41.5)

38.3 (33.3-44.4)

40.9 (35.1-47.2)

18027 (39.0)
16862 (36.5)
11314 (24.5)

18154 (37.0)
17506 (35.7)
13370 (27.3)

20229 (35.7)
19262 (34.0)
17143 (30.3)

24155 (35.8)
21952 (32.5)
21439 (31.7)

791 (1.7)
922 (2.0)
34098 (73.8)
10392 (22.5)

1520 (3.1)
2156 (4.4)
34140 (69.6)
11214 (22.9)

2595 (4.6)
4401 (7.8)
36896 (65.1)
12742 (22.5)

3901 (5.8)
6708 (9.9)
42206 (62.5)
14731 (21.8)

6039 (13.1)

7017 (14.3)

9023 (15.9)

11376 (16.8)

Sub-Saharan women
Non sub-Saharan men
Non sub-Saharan women
Prior AIDS-defining
opportunistic infections
HIV RNA copies/mL**
HIV RNA ≤ 500 copies/mL

9100 (549-65000)

1085 (500-27100)

126 (50-18058)

11647 (23.8)

25134 (44.4)

36443 (54.0)

CD4 cells/mm3***

259 (98-447)

306 (165-470)

400 (234-595)

413 (262-597)

CD4 cell counts ≥ 500 cells/mm3

9164 (19.8)

10585 (21.6)

20056 (35.4)

24733 (36.6)

cART****

pte
d

Treatment
Naïve
Previous ARV, no current ARV
ARV, not cART

2094 (4.3)
3715 (7.6)
17683 (36.1)
25538 (52.1)

2636 (4.7)
5494 (9.7)
4342 (7.7)
44162 (88.0)

4231 (6.3)
3497 (5.2)
1718 (2.5)
58100 (86.0)

42335
40712
29198

56645
51578
39484

65967
59788
52205

89922
80363
79139

ce

Number of person-years of
follow-up
Men who have sex with men
Other men
Women

4545 (9.8)
8215 (17.8)
31815 (68.9)
1628 (3.5)

*A given patient may be followed-up in more than one period.

Ac

Data are presented as counts (proportions) and medians (Inter-Quartile Range).
Abbreviations: cART combined antiretroviral therapy, ARV antiretroviral drugs
**HIV RNA data were available for 47464 patients (96.8%) in the early cART period, 55390 patients (97.8%) in the intermediate cART period,
and 66154 patients (98.0%) in the late cART period
***CD4 cell count data were available for 45675 patients (98.9%) in pre-cART period, 48403 patients (98.7%) in the early cART period, 55827
patients (98.6%) in the intermediate cART period, and 66753 patients (98.8%) in the late cART period
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Origin
Sub-Saharan men

67546 (100)
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Men who have sex with men
Other men
Women

Ma

Sex and HIV transmission group

Late-cART
2005-2009

pt

Pre-cART
1992-1996

20
****cART is defined as boosted protease inhibitor monotherapy, whatever the protease inhibitor; dual therapy with two boosted protease
inhibitors or one boosted protease inhibitor plus one non-nucleoside reverse transcriptase inhibitor; or at least one boosted protease inhibitor or
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with an integrase inhibitor and/or an anti-CCR5 drug; or a combination of 3 or more drugs.
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Table 2. Excess incidence rates per 100000 person-years in HIV-infected patients relative to the

Cervical
cancer

Intermediate-cART
2001-2004

Late-cART
2005-2009

Women

272.2 (188.1-356.2)

80.6 (50.1-111.1)

72.9 (49.6-96.2)

59.1 (41.4-76.7)

MSM

4932.9 (4664.0-5201.9)

570.4 (501.8-639.0)

406.6 (356.0-457.2)

286.1 (247.8-324.4)

Other men

1326.6 (1147.3-1505.8)

278.0 (223.6-332.3)

191.7 (155.7-227.7)

104.5 (80.1-128.8)

Women

622.5 (500.8-744.3)

209.3 (159.9-258.7)

117.9 (87.2-148.6)

86.8 (65.0-108.5)

Men

1336.3 (1231.1-1441.4)

413.2 (369.1-457.3)

226.5 (198.9-254.1)

158.5 (138.1-178.9)

Women

134.4 (75.5-193.3)

112.6 (74.5-150.7)

59.5 (36.2-82.8)

51.1 (34.1-68.1)

The excess incidence rate (95% CI) per 100000 person-years was estimated as the difference between the standardized incidence rates between
HIV-infected patients and the general population.
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Abbreviations: cART combined antiretroviral therapy, MSM men who have sex with men
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NonHodgkin's
lymphoma

Early-cART
1997-2000
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Kaposi’s
sarcoma

Pre-cART
1992-1996
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Cancer type
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general population in different calendar periods.
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Table 3. Standardized incidence ratios (SIR) according to the calendar period.

O/E

O/E

pt

Late-cART
2005-2009

O/E

SIR
(95% CI)

O/E

SIR
(95% CI)

Women

73/0.05

1446.0
(1133.4-1818.2)

32/0.03

1059.9
(724.9-1496.4)

38/0.03

1113.1
(787.6-1527.9)

45/0.07

657.7
(479.6-880.0)

MSM

1738/1.24

1399.9
(1334.9-1467.3)

300/0.56

534.5
(475.7-598.6)

251/0.47

531.6
(467.9-601.6)

232/0.56

414.1
(365.1-474.4)

Other men

337/1.44

234.4
(210.1-260.9)

124/0.58

212.5
(176.8-253.4)

112/0.48

235.7
(194.1-283.6)

84/0.56

149.8
(119.5-185.5)

All

2148/2.73

787.0
(754.1-821.0)

456/1.17

388.1
(353.3-425.4)

401/0.98

408.6
(369.6-450.6)

361/1.19

304.5
(273.9-337.6)

Women

162/1.44

112.5
(95.9-131.3)

85/2.54

33.5
(26.7-41.4)

66/4.21

15.7
(12.1-19.9)

77/7.99

9.6
(7.6-12.0)

Men

916/7.80

117.5
(110.0-125.4)

SIR
(95% CI)

All

1078/9.24

116.7
(109.9-123.9)

Women

39/3.20

12.2
(8.7-16.6)

33.6
(30.5-37.0)

302/19.67

15.4
(13.7-17.2)

310/34.38

9.0
(8.0-10.1)

511/15.21

33.6
(30.8-36.6)

368/23.88

15.4
(13.9-17.1)

387/42.37

9.1
(8.3-10.1)

48/5.17

9.3
(6.9-12.3)

38/7.01

5.4
(3.8-7.5)

55/10.27

5.4
(4.0-7.0)

Abbreviations: cART combined antiretroviral therapy, O observed cases, E expected cases, SIR standardized incidence ratio, CI confidence
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interval, MSM men who have sex with men

SIR
(95% CI)

426/12.67
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Cervical
cancer

Intermediate-cART
2001-2004
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lymphoma

Early-cART
1997-2000
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Kaposi’s
sarcoma

Pre-cART
1992-1996
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Cancer
type
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Table 4. Standardized incidence ratios (SIR) for AIDS-defining cancers in HIV-infected patients

O/E

IR in HIV+ patients
(95% CI)
per 100000 PY
21.6 (11.2-37.7)

IR in general population*
(95% CI)
per 100000 PY
0.6 (0.5-0.6)

SIR
(95% CI)

12/0.34

Number of PY
of HIV+
patients
55 633

Kaposi’s sarcoma
Non-Hodgkin’s
lymphoma

9/9.48

56 493

15.9 (7.3-30.2)

13.8 (13.5-14.1)

1.0 (0.4-1.8)

Cervical cancer

3/2.20

14 825

20.2 (4.2-59.1)

12.9 (12.5-13.4)

-

35.4 (18.3-61.9)

*Incidence rate standardized for the age and sex structure of the HIV-infected population 1997-2009.
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Abbreviations: O/E observed/expected, PY person-years, IR incidence rate, SIR standardized incidence ratio, CI confidence interval
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Cancer type

pt

on cART, with CD4 cell count ≥ 500/mm3 for at least 2 years and controlled viral load.

24

Table 5. Age at cancer diagnosis among patients with HIV infection and in the general population

pt

in France between 1997 and 2009.

Observed age
HIV+ population

Observed age
General population

Observed difference
(years)

Expected age
general population

Real difference
(years)

Kaposi’s sarcoma

40.3
(34.7-47.2)

57.5
(42.5-72.5)

-17.2

42.5
(37.5-47.5)

-2.2

<10-4

Non-Hodgkin’s
lymphoma

41.2
(35.9-48.2)

72.5
(57.5-77.5)

-31.3

52.5
(42.5-57.5)

-11.3

<10-4

Cervical cancer

39.3
(35.7-45.5)

52.5
(42.5-67.5)

-13.2

42.5
(37.5-47.5)

-3.2

<10-4

P-value**

Age at cancer diagnosis is presented as the median (Inter-Quartile Range).

*Real difference estimated as the difference between observed age at cancer diagnosis in the HIV-infected population and expected age at cancer
diagnosis in the general population.
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Expected cases are adjusted for age and sex.

Ma

**P value for the comparison of median age for cancers observed in people with HIV and expected cases in the general population.
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Cancer type
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Figure 1. Age and sex distribution of the HIV-infected and general populations.

pt

Figure 2. Flow chart of patients’ inclusion in the study
Abbreviations: FHDH French Hospital Database on HIV, KS Kaposi’s sarcoma, NHL non-Hodgkin’s lymphoma, PY person-years
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Figure 3. ADC standardized incidence rates in the HIV-infected and general populations per

calendar period. Standardization is based on the age and sex distribution of HIV-infected patients
between 1997 and 2009. (a) Kaposi’s sarcoma; (b) non-Hodgkin’s lymphoma; (c) cervical
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