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Linkage of Death Certification of AIDS and
Cancer Registration in Vaud, Switzerland

Silvia Franceschi, Fabio Levi, Isabelle Rolland-Portal and Carlo La Vecchia

58 death certifications (40 males and 18 females) of residents of the Canton of Vaud (Switzerland) which reported
AIDS as the cause of death in 1986-1989 were matched with the list of incident cancers available since 1974 from
the Vaud Cancer Registry. Such linkage was successful for 20 individuals (age range 25-63, median 37), mostly
males (18/20), homosexual or bisexual (11/18) and affected by Kaposi’s sarcoma (14 males and 1 female). Other
identified neoplasms inciuded one Burkitt’s iymphoma, one prostate adenocarcinoma and one muitipie myeloma
(whose histological picture included, however, lymphocytosis in addition to plasmocytosis). Three additional
malignancies (one undifferentiated skin cancer, one carcinoma of the salivary giands and one in situ cervical
carcinoma), and one myelodysplastic syndrome had also been dlagnosed from 1 to 2 years before AIDS death.
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INTRODUCTION

SINCE THE onset of AIDS epidemic the relation between AIDS
and cancer has been clear, both from a research point of view
(following accrual of knowledge on viral carcinogenesis, growth
factors, new drugs and biotechnological advances, whose bene-
fits are likely to be shared by AIDS and cancer research as well)
and in clinical terms (since certain neopiasms complicate the
course of many patients with AIDS) [1].

With the predictable increasing size of the population affected
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by AIDS and of individuals immunosuppressed on account
of preclinical infection from human immuno-deficiency virus
(HIV), it is easy to predict that AIDS is going to have an

important impact on cancer statistics, particularly in young and
middle-aged adults. Such impact is likely to be both quantitative,
hence leading to the proportional increase of incidence and
mortality rates from a few formerly rare neoplasms, and qualita-
tive. Indeed, cancers which are known (i.e. Kaposi’s sarcoma,
and non-Hodgkin’s lymphoma) or suspected (e.g. Hodgkin’s
disease, cancer of the orali cavity, liver, anus and cervix uteri) to
be related with AIDS have been shown to manifest themselves,

not only more frequently, but also differently in AIDS patients
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than in the general population [2-4]. Unprecedented degrees of
complication in the histological characteristics, clinical evolution
and, most of all, frequency of synchronous and metachronous
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multiple malignancies all contribute to make AIDS-related
cancers an especially difficult challenge for cancer mortality and
incidence registration schemes. Confidentiality constraints, also
of an unprecedented severity, make the picture even more
sombre.

In order to assess the early impact of the AIDS epidemic on
cancer registration in Vaud, Switzerland, we decided to link
death certificates which reported AIDS as the cause of deaths
between 1986 and 1989 and the complete list of cancer cases
which have been available for the same area since 1974.

PATIENTS AND METHODS

The surveillance of the AIDS epidemic in Switzerland has
been based on the report of new AIDS cases by the attending
physician (which is strictly anonymous) and on the analysis of
all death certificates which indicate AIDS or HIV infection as
the cause of death [5, 6]. From 1986 to 1989, 58 death certificates
(40 males and 18 females) have been retrieved out of 21045
deaths in residents in the Swiss Canton of Vaud.

The individual linkage of death certificates and information
available since 1974 in the Vaud Cancer Registry [7] (generally
including reports of cytological and/or pathological examination
and a selection of essential medical records) allowed the identifi-
cation of 20 AIDS cases which had been reported to have
developed one or more malignancies and to whom the present
analysis is restricted.

RESULTS

Selected characteristics of the 20 individuals who were certi-
fied as having died from AIDS in 1986-1989 and for whom the
linkage with records of the Vaud Cancer Registry was successful
are presented in Table 1. The age range was wide (25-63,
median 37) and the majority were males (18/20) and, as concerns
reported high-risk group, homosexual or bisexual (11/18 individ-
uals for whom such information was present in the medical
records). The most frequently recorded tumour was Kaposi’s
sarcoma (in 14 males and 1 female) generally showing systemic
spread and rapid fatal outcome (in the same year or in the year
following the identification of cancer, except 1 case where death
occurred 2 years after detection of HIV infection).

The other identified neoplasms were Burkitt’s lymphoma,
multiple myeloma and prostatic adenocarcinoma, all accounting
for 1 case each and diagnosed near the time when AIDS was
found (probably synchronously). A few tumours, however, had
been identified a substantial number of years before serological
diagnosis or clinical manifestation of HIV infection: one undif-
ferentiated skin cancer, located on the nose (5 years before HIV
positive serology), one carcinoma of the salivary glands (6 years),
one carcinoma of cervix uteri (unknown interval from HIV
serology, but 10 years before death) and one myelodysplastic
syndrome (unknown interval, but 2 years before death).

Although death certificates have been designed to include up
to three causes of death, cancer appeared in only 2 of the
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18 patients in which cancer was known to have occurred
coincidentally with AIDS diagnosis (i.e. prostatic adenocarci-
noma and Burkitt’s lymphoma). Death certificates reported
AIDS only in 12 cases and AIDS plus non-neoplastic conditions
(chiefly infections) in 6 additional cases. No mention of AIDS
or HIV infection in the essential medical records available at the
Vaud Cancer Registry was found in 4 cases, although at least 2
individuals of the present series (cases 1 and 7) seemed to be
under strict follow-up for non-AIDS-related conditions up to a
few days and months, respectively, before death.

DISCUSSION

The present attempt of linking AIDS death certificates of
1986-1989 to incident cases reported to Vaud Cancer Registry
from 1974 onwards has taken place in an early stage of AIDS
epidemic in Switzerland [6]. This is reflected in the few AIDS-
attributable deaths in the study period and, even more, in the
very limited number of years of observation since the discovery
of HIV seropositivity. In fact, in this population, the diagnoses
of HIV infection, AIDS and AIDS-related neoplasms and
subsequent death were generally close to each other in time
(Table 1). Thus, this profile, however consistent with available
evidence on AIDS patterns in developed countries [2-4], does
not contribute further to the quantification of the relationship
between HIV infection and cancer development. It helps, how-
ever, to raise a few problems concerning AIDS and related
cancer statistics, the importance of which is likely to increase in
the future.

Firstly, it stands out clearly that the role of death certificates
in linking AIDS and cancer is extremely limited. Indeed,
additional causes of death seem to appear in the death certificate
when AIDS is mentioned. On the other side, information on
HIV serology or AIDS is sometimes missing, not only in
cytological and pathological reports which are sent routinely to
cancer registries, but also, either on account of ignorance or
confidentiality issues, in hospital medical records (see, as an
example, cases 1 and 7, who had very detailed and up-dated
follow-up information on adenocarcinoma of the prostate and in
situ cervical cancer, but no mention of HIV-related problems).

Secondly, as a consequence of the deficiencies in the inte-
gration of different types of medical information, the present
analysis also discloses that, as concerns histological classification
of AIDS-related (or potentially associated) malignancies, there
is room for ambiguities and bias. Patients with AIDS infection
have defective regulation of their B-cell proliferative responses
so that B-cell malignancies other than the diagnostic high-grade
non-Hodgkin lymphoma have also been reported [3], including
chronic lymphatic leukaemia [8, 9] and multiple myeloma [10,
11]. One (case 10, formerly classified as multiple myeloma, but
presenting with multiple white cell abnormalities) or, perhaps,
two (case 1, myelodysplastic syndrome) such complicated
haematological pictures were classified by pathologists, who
were apparently unaware of HIV serology. Additional studies
on the spectrum of presentation and classification practices of
lymphohaemopoietic neoplasms (including Hodgkin’s disease)
in HIV-positive and AIDS patients are clearly warranted.

So far, the association between cancer and HIV infection
has chiefly been studied rather crudely by means of AIDS
notifications [12-14] and surrogate measures (e.g. cancer inci-
dence in single young and middle-aged male adults [15, 16]). A
few attempts to match names and dates of birth from AIDS
notifications and cancer registry [17, 18] or hospital records [19]
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Table 1. Selected characteristics of 20 patients derived from the linkage of 19861989 death certifications of AIDS and cancer registry from
Vaud, Switzerland

Year Cancer on
Age at death of discovery Year of cancer Registered type death HIV or AIDS on
Number Sex (years) Risk group of HIV+ diagnosis of cancer certificate  medical records
1 Male 63 Transfusion  Not mentioned 1984 Myelo-dysplastic Yes No
1984(?) syndrome (prostate)
1986 Adenocarcinoma of
the prostate
2 Male 35 Homosexual 1986 1986 Kaposi’s sarcoma No Yes
Male 37 Intravenous drug 1985 1987 Kaposi’s sarcoma No Yes
addict
4 Male 49 Homosexual 1986 1986 Kaposi’s sarcoma No Yes
Work abroad
Male 41 Homosexual 1985 1986 Kaposi’s sarcoma No Yes
Male 58 Homosexual 1987 1987 Kanosi’s sarcoma No Yes
Female 30 Intravenous drug Not mentioned 1978 Carcinoma in situ of No Yes
addict the cervix
8 Female 28 Intravenous drug 1986 1987 Kaposi’s sarcoma No Yes
addict
9 Male 41 Homosexual 1986 1987 Kaposi’s sarcoma No Yes
10 Male 60 Immigrated from 1986 1986 Multiple myeloma No Yes
central Africa
11 Male 37 Homosexual 1985 1987 Kaposi’s sarcoma No Yes
12 Male 36 Denial of risk 1986 1987 Burkitt’s lymphoma Yes Yes
behaviours (lymphoma)
13 Male 34 Unknown Unknown 1987 Kaposi’s sarcoma No Yes
14 Male 25 Homosexual 1985 1988 Kaposi’s sarcoma No Yes
Intravenous drug
addict
15 Male 33 Intravenous drug 1986 1981 Undifferentiated No Yes
addict skin carcinoma
(nose)
16 Male 42 Homosexual 1988 1988 Kaposi’s sarcoma No Yes
Hairy leukoplakia of
the mouth
17 Male 49 Homosexual 1988 1989 Kaposi’s sarcoma No Yes
18 Male 63 Unknown Unknown 1989 Kaposi’s sarcoma No Yes
19 Male 38 Homosexual 1985 1987 Kaposi’s sarcoma No Yes
20 Male 37 Homosexual 1985 1981 Carcinoma of the No Yes
salivary gland
1989 Kaposi’s sarcoma

have been performed. However, in only one study [18] was
population-based comparison of AIDS-associated malignancies
possible, whereas in none were years of observation available.

In order to quantify the cancer excess, not only of Kaposi’s
sarcoma and high-grade non-Hodgkin lymphoma, but also of
other neoplasms in HIV-infected and AIDS patients cancer
registries can play a unique role, particularly now that increasing
survival of such individuals [20, 21] allows the accumulation of
more meaningful numbers of person-years of observation. Albeit
in full respect of confidentiality issues, new methods for tracing,
linking and assuring the quality of information on AIDS and
malignancies should be urgently enacted by cancer registration
schemes.
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Trends in Cancer Survival in Vaud, Switzerland

Fabio Levi, Lalao Randimbison, Van-Cong Te, Silvia Franceschi and Carlo
La Vecchia

Survival rates from the Vaud Cancer Registry were compared for incident cases registered in 1974-1978 and
1979-1983. No appreciable difference was evident for most major cancer sites: 5-year relative survival rates were
0.21 in 1974-1978 and 0.23 in 1979-1983 for stomach, 0.49 and 0.46 for colon, 0.45 and 0.47 for rectum, 0.04 and
0.03 for pancreas, 0.08 and 0.10 for lung, 0.41 and 0.42 for kidney, 0.21 and 0.13 for brain, and 0.32 and 0.30 for
multiple myeloma, respectively. A modest advancement in 5-year relative survival rates was, however, registered
for total cancer mortality (non-melanomatous tumours excluded, from 0.41 to 0.43) while, with regard to specific
sites, a significant improvement was seen only for cancer of the testis (from 0.73 to 0.88). More than 10% non-
significant improvements in survival were recorded for melanomatous skin cancer (from 0.67 to 0.78), thyroid
cancer (from 0.73 to 0.85), particularly in females, non-Hodgkin lymphomas (from 0.37 to 0.45), Hodgkin’s
disease (from 0.61 to 0.78), cancer of the ovary (from 0.28 to 0.32) and the prostate (from 0.44 to 0.52). However,
significant declines in survival rates were seen for cancer of the larynx, gallbladder and biliary tract, and for
connective tissue neoplasms. A few differences in the modification of relative survival rates according to age
(< 60 versus = 60 years) were noted for a few cancer sites. Changes were larger in older patients with respect to
cancer of the prostate and thyroid and non-Hodgkin lymphomas (increases) and connective neoplasms (decreases).
Conversely, changes in survival were greater or restricted to younger individuals for testis, bladder and leukaemias
(improvements) and cancer of the mouth or pharynx (decline), thus suggesting the different play of age-specific
biological characteristics of some tumours, in addition to diagnostic improvements and gradual spread of effective
cancer treatments to more advanced age groups.
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INTRODUCTION
ANALYSIS OF trends in survival is, at least in principle, the most
reliable indicator of progress in cancer treatment. It is, however,
extremely difficult to assess and interpret changes in survival
rates over different calendar periods since they may reflect not
only improved treatment and better survival, but also advances
in diagnostic procedures and hence anticipation of diagnosis or,
probably, broadening of the spectrum of tumours included

among malignancies, although not necessarily bound to progress
clinically [1-4].

The US National Cancer Institute’s Surveillance, Epidemi-
ology and End Results (SEER) Program [5, 6] periodically
produces estimates of 5-year survival rates from various cancer
sites diagnosed in subsequent calendar periods, but only few
population-based figures are available from other sources, par-
ticularly from Europe [7-13].



