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Foreword

Our knowledge of the geographic and ethnic patterns of cancer in the African continent is limited. There is an almost
entire lack of valid mortality statistics by cause, and few registries have published incidence data in readily accessible
sources — for example, the Cancer Incidence in Five Continents series. Yet the genetic diversity between populations
living within the African continent is relatively large, and there are wide differences in environmental exposures, both
external (climate, vegetation, micro-organisms) and social-cultural (e.g., diet, alcohol). Study of cancer risk in Africa,
in relation to such factors, should therefore provide valuable clues to understanding the etiology of human cancer.
This book brings together all of the currently available data on the profile of cancer in the 52 countries of Africa, notably
from cancer registries where data have not hitherto been published or have appeared only as journal articles or in
local reports. The published literature on cancer patterns and trends in each country is reviewed. The book also
provides a comprehensive review of the epidemiology and prevention of 20 major cancers, focusing on studies that
have been performed in Africa, and the insights that these have provided. A special chapter deals with the impact of
the AIDS epidemic on the burden of cancer on the continent.

The World Health Organization encourages all countries to plan their strategies for prevention, early diagnosis and
care by means of a national cancer control programme. Appropriate decision-making depends on the availability of
data on the burden and patterns of cancer, and it is hoped that this book will provide researchers and policy-makers
with a comprehensive source of epidemiological information, as best it exists in Africa today.

Paul Kleihues, M.D.
Director, IARC
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1. Introduction

Africa was the birthplace of mankind. It is estimated that Homo
sapiens and his ancestors were confined to the African continent for
most of their evolutionary period before migration began to other
areas of the world some 140 000 years ago. As a result of the long
period of evolutionary history in Africa, there is more genetic
diversity between populations living within the African continent
than between Africans and the rest of mankind (Cavalli-Sforza,
1997). Not only do populations within Africa vary considerably with
respect to their genes, but across the continent there is a very wide
range of environments, in terms of climate, vegetation (12 of 16
vegetation zones defined by Matthews (1983) are represented) and
zoology (including micro-organisms and human parasites). For all
of these reasons, one might expect a wide diversity of cancer
patterns, the study of which would be illuminating to our
understanding of the causes of human cancer.

Alas, knowledge of cancer patterns in Africa is woefully
inadequate, as anyone who has tried to obtain reasonably accurate
estimates of cancer risk in different areas can attest. Until quite recently,
knowledge of cancer patterns was based primarily on the work of
pioneering clinicians and pathologists who described the composition
of series of cancer patients encountered in their professional lives, in
terms of age, sex, cancer site and histology. These clinical and
pathological case series enriched the literature in the 1950s and 1960s,
and were the subject of several reviews that drew together information
on the relative frequency of different types of cancer in different areas,
to piece together some sort of overall picture. Several of these reviews
bear the title, like this book, of ‘Cancer in Africa’ (Oettlé, 1964; Clifford
et al., 1968; Cook & Burkitt, 1971).

Unfortunately, comparisons based upon relative frequency of
different cancers in case series can be very misleading. Almost all
case series will be biased in terms of the probability that the different
cancers occurring in the population will be included. Pathology series
overrepresent those cancers that are readily biopsied and are
correspondingly deficient in cancers such as liver, pancreas or brain,
compared with the real incidence in the population. Hospital series
are biased by the clinical facilities available (radiotherapy series
always include, for example, many cancers of the head and neck and
of the cervix, and few gastro-intestinal cancers). What is more, use of
proportions (or percentages) of different cancers as the statistic for
comparison introduces a further problem: since the total must always
be 1 (or 100), so that if one cancer is ‘common’, all others in the
series will appear to be rare, with respect to the comparison
populations (see Boyle & Parkin, 1991).

The appropriate statistic for making comparisons of risk
between populations is the incidence rate (although mortality rates
may be used for the purpose for cancers with a high fatality or if
incidence rates are not available). Incidence rates derive from
population-based cancer registries, which aim to record information
on all new cases of cancer which occur in a defined population
(characterized, as a minimum, in terms of population size by age
group and sex). The history of cancer registration in Africa, since
the earliest registries set up in the 1950s, has, until fairly recently,
been a sparse one. Cancer registration in economically under-

developed populations, such as all of the countries of northern and
sub-Saharan Africa, is a difficult undertaking for a variety of
reasons. The major problem is ensuring that every new case of
cancer is identified. Cases can only be found when they come into
contact with health services: hospitals, health centres, clinics and
laboratories. When resources are restricted, the proportion of the
population with access to such institutions may be limited, so that
the statistics generated will not truly reflect the pattern of cancer.
The ease with which the cases can be identified also depends on
the extent of medical facilities available and the quality of statistical
and record systems already in place (e.g., pathology request forms,
hospital discharge abstracts, treatment records, etc.).

A further problem is to identify the ‘usual’ place of residence of
the cancer patients so that, when incidence rates are calculated, the
cases belonging to the population at risk can be selected. Place of
residence is not an obvious concept in some African communities;
especially in East and South Africa, individuals living and working in
urban areas retain attachments to their home village, to which they
may return intermittently, and permanently as they get older. On the
other hand, persons normally living in rural areas frequently come to
town to stay with a relative before visiting a hospital; the address
given to the hospital will ofien be that of the city relative. Valid
population estimates are also difficult to obtain. Censuses are
infrequent (and also face problems of whom to include as residents
of a particular area) and extensive, transient migrations make
accurate intercensal and post-censal estimation problematic.

It is impossible to know, without an extensive population survey,
what proportion of cancer cases never come into contact with
modern diagnostic or treatment services, instead making use only
of traditional healers or receiving no care at all. In the past, studies
have suggested that some sections of the population may have
been under-represented in hospital statistics, particularly older
women or young men, who were more likely to return to their rural
‘homes’ to seek care (Flegg Mitchell, 1966). However, the
consensus is that this is probably rather rare in contemporary urban
Africa. Most cancer patients will, eventually, seek medical
assistance, although very often at an advanced stage of disease.
The situation in rural areas may be quite different. There have been
few attempts to measure cancer incidence in rural populations, and
certainly, when it has been tried, the recorded rates are low. For this
reason, African cancer registries are almost all based on urban
centres, where diagnostic and treatment facilities are situated. The
main technical problem (as already noted) is then to exclude
registration of ‘temporary’ residents, migrating into the urban area
for treatment. From an epidemiological point of view, one must
guess at how well the cancer profile from the urban areas reflects
that in the country as a whole, given what is known of urban—rural
differences in cancer patterns in other areas of the world (Nasca et
al., 1980; Friis & Storm, 1993).

A further problem is the lack of trained personnel. There is very
often a shortage not only of epidemiologists and statisticians to
design and operate information systems, but also of suitably
trained personnel to man the statistical infrastructure at all levels.
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Health information systems—such as medical records
departments—have been automated only very recently, if at all,
and manual filing and processing leads to long delays, problems of
quality control, lack of feedback and disillusionment of those
responsible for collecting information.

Finally, it should be recalled that in most developing countries
cancer has not been a priority for health ministries; nutritional,
parasitic and infectious diseases have presented a greater and
more immediate challenge. The level of interest in and development
of cancer statistics may reflect the low priority that has been given
to malignant disease in the past. Some of the problems in the
collection and analysis of data on cancer cases have been
reviewed (Olweny, 1985; Parkin & Sanghvi, 1991).

The development of registration can, to some extent, be
gauged by the availability of incidence data through the Cancer
Incidence in Five Continents series, which publishes data
considered to be sufficiently complete and accurate to allow valid
comparisons between geographical regions, ethnic groups, and
over time. Table 1 shows the number of African cancer registries
and different populations (a registry may provide rates on two or
more ethnic groups, for example) in volumes |-VIil of this series.

Table 1. Cancer registries in Cancer
Incidence in Five Continents

1 1950s 4 4
I 195667 4* 7
III 1968-72 2% 2
v 1973-77 1 1
v 1978-82 0 0
VI 1983-87 3 3
VII 1988-92 5 6
VI 1993-97 6 6

* One updates the entry in previous volumes

The low point was reached in 1978-82 (Volume V) which might
have been retitled as ‘Cancer Incidence in Four Continents’, since
there was no contribution from Africa at all. Since then, as Table 1
shows, there has been a slow improvement with, in 1993-97, six
cancer registries qualifying, although others might have done so,
had reasonable data on populations at risk been available in what,
for most countries, was a period during which no census had been
carried out.

In this volume, we have included a description of all current
cancer registration activity in Africa, as well as past activity. The
tables showing incidence of cancer by site include data from the six
cancer registries appeatring in Cancer Incidence in Five Continents,
Volume VIl (Parkin et al., 2002), as well as from several others
which provide data useful for comparison purposes. Some
registries have been established only recently (their results will
probably appear in Cancer Incidence in Five Continents, Volume
IX) or use somewhat shaky population estimates. The results from
other registries were considered to be too dependent upon
histopathology data, or probably somewhat incomplete, although
they provide useful ‘lower bound’ estimates of the true incidence for
several cancer sites. Results from registries for which no realistic
population at risk could be derived, or for which calculated rates
were considered by the editors to be too misleading, are simply
reproduced as tables showing numbers of cases, by age group and
sex, with the percentage frequencies by site and sex.

These recent data are presented country by country, within the
five ‘areas’ used by the United Nations Population Division in
presenting demographic statistics (Northern, Western, Middle
(Central), Eastern and Southern Africa). The countries comprising
these ‘areas’ may be different from those in other regional
groupings—for example, Zimbabwe (and Zambia) are grouped with
Eastern Africa, although considered in many other contexts as part
of Southern Africa. Within these country chapters, other available
data on the cancer profile are also presented. These include cancer
mortality rates, plus historical data from cancer registries or, when
no incidence data are available, published case series which give
some clue as to the likely cancer profile.

With respect to montality data, the situation in Africa is even
more dismal than for incidence. Death registration and medical
certification of cause of death are neither feasible nor a statutory
requirement in almost all countries, and deaths are generally
registered only for a definite purpose, such as inheritance or
insurance claims. Reasonably complete and accurate statistics on
mortality by cause are available only for Mauritius and the French
overseas department of Reunion. The background to death
registration in South Africa is described in the chapter on that
country. It has never been complete, particularly for the rural black
population. Nevertheless, something could be made of the data, at
least until the ‘race’ variable was removed from the death certificate
for several years after the end of the apartheid regime in 1994,

To accompany the country-by-country description of cancer
profiles, a little background material on each country is
presented. The brief synopsis on climate, geography, natural
resources etc. has been taken from the on-line version of the
World Factbook of the United States Central Intelligence Agency
(http://www.odci.gov/cia/publication/factbook/index.html), editing out
that organization’s economic- and social nostrums. Here, we also
present some summary statistical data on each of the 53 countries
in Africa (Table 2). These have been taken from the UN
Demographic Yearbook for 2000 (UN, 2002). Inciuded in Table 2 are:
*  Population size (by sex)

* Percentage of the population aged less than 15 (children),
1524, and 65+ years

Annual average percentage growth rate (1995-2000)

Crude birth rate

Fertility rate

Crude death rate

Infant mortality rate

Expectation of life at birth (by sex)

in addition to the ‘country profiles’, this volume includes reviews
of the epidemiology and prevention of 19 major cancers of
importance on the African continent, together with chapters on
cancer in children and cancers related to AIDS. These chapters
bring together all the descriptive data from Part 1, notably in cancer-
specific tables summarizing recent estimates of incidence and, for
certain cancers, the proportions of different histological subtypes in
the different registry series. Historic data on incidence (or mortality)
of the cancer are reviewed (Table 3). In addition, we have carried
out what we hope is an exhaustive review of the literature on the
epidemiology and prevention of each of these cancers in the African
context. This review omits published articles which are simply
descriptions of case series in different clinical settings (unless such
data are the only pertinent material relating to the epidemiology of
the cancer), but we hope that very little else of significance has
been missed. The authors of any papers that have been overlooked
are asked for their indulgence in advance. These chapters also
include a description of geographical patterns (and sometimes
ethnic and temporal variation) and of etiological studies. Few
reports have been identified related to research on cancer
prevention in Africa (and, for that matter, not a single study that has
investigated cancer survival in a representative (population-based)
sample of cancer patients). This surely reflects the low priority



AFRICA

North Africa

Algeria

Egypt

Libyan Arab Jamahiriya

Morocco

Sudan

Tunisia

West Africa

Benin

Burkina Faso

Cape Verde

Cote d'Tvoire

Gambia

Ghana

Guinea

Guinea-Bissau

Liberia

Mali

Mauritania

Niger

Nigeria

Senegal

Sierra Leone

Togo

Central Africa

Angola

Cameroon

Central African Republic

Chad

Congo

Democratic Republic of
the Congo

Equatorial Guinea

Gabon

793,627
174,150
30,291
67,884
5,290
29,878
31,095
9,459
224,189
6272
11,535
427
16,013
1,303
19,306
8,154
1,199
2,913
11,351
2,665
10,832
113,362
9,421
4,405
4,527
95,404
13,134
14,876
3,717
7,885
3,018
50,948

457
1,230

396,374
87,955
15,346
34,364

2,741
14,964
15,639

4776

112,388

3,092

5,576

199
8,206
644
9,613
4,102
591

1,465

5,624

1,321

5,459
57,383

4,697

2,165

2,248
47,240

6,499

7,405

1,811

3,900

1478
25,245

225
609

397,253
86,195
14,945
33,521

2,549
14,914
15,457

4,682

111,801

3,180

5,959

228
7,807
658
9,692
4,052
608

1,448

5,727

1,344

5373
56,479

4,723

2,239

2,279
48,164

6,635

7471

1,907

3,985

1,540
25,703

231
621

Table 2. Demographic statistics: 2000

3.3%
4.1%
4.1%
4.1%
3.4%
4.1%
3.4%
5.9%
3.0%
2.7%
3.2%
4.6%
3.1%
3.1%
3.2%
2.8%
3.6%
2.9%
4.0%
3.2%
2.0%
3.0%
2.5%
2.9%
3.1%
3.1%
2.8%
3.7%
4.0%
3.1%
3.3%
2.9%

3.9%
5.8%

2.41
1.86
1.82
1.82
2.13
1.87
2.13
1.12
2.67
2.66
2.32
2.30
2.14
3.11
2.20
2.13
2.14
7.07
2.68
3.16
3.46
2.74
2.54
1.53
3.27
2.61
2.94
2.28
2.10
3.15
2.96
2.56

2.68
2.63

38.7
27.6
25.7
26.2
26.4
26.8
36.1
18.7
42.3
42.8
46.7
31.8
36.0
40.4
34.0
45.7
44.8
50.1
49.9
43.5
55.4
41.7
39.5
49.5
40.5
46.0
51.0
37.6
39.6
484
44.5
47.7

43.2
37.8

53
3.6
33
34
38
34
4.9
2.3
5.9
6.1
6.9
3.6
5.1
5.2
4.6
6.3
6.0
6.8
7.0
6.0
8.0
5.9
5.6
6.5
58
6.4
7.2
5.1
53
6.7
6.3
6.7

59
5.4

14.1
7.5
5.7
6.8
4.7
6.6

12.2
6.7

15.1

13.1

17.9
6.4

15.4

18.5

10.8

18.2

204

16.6

18.5

15.4

20.7

14.1

13.0

264

13.9

16.2

20.2

14.8

19.1

19.6

14.7

15.0

16.5
15.8

91.2
57.7
50.0
50.8
27.8
52.2
85.9
303
96.0
87.7
99.1
55.6
89.0
1253
68.6
124.2
130.8
1114
1303
105.6
136.1
88.1
62.4
165.4
83.1
98.2
126.2
873
101.2
1225
721
90.6

107.7
87.7

50.3
63.0
67.5
64.7
68.3
64.8
53.6
68.4
49.3
51.8
44.2
65.5
474
44.0
55.0
46.0
42.7
47.1
49.8
48.9
439
51.0
50.5
36.0
50.1
47.5
433
49.1
427
43.9
48.8
49.2

434
51.2

524
66.1
70.3
67.9
722
68.5
56.4
70.7
50.7
553
46.2
713
48.1
46.8
57.6
47.0
45.5
49.0
51.8
52.1
44.5
51.5
54.2
38.6
52.6
50.2
46.0
50.8
46.0
46.4
53.1
51.9

51.6
53.7
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East Africa
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mauritius
Mozambique
Réunion
Rwanda
Somalia
Tanzania, United
Republic of
Uganda
Zambia
Zimbabwe
Southern Africa
Botswana
Lesotho
Namibia
South Africa
Swaziland

910
108
174
262
232
231
404
450
454
480
508
638
646
706
834

800
894
716
913

72
426
516
710
748

250,318
6,356
706
632
3,659
62,908
30,669
15,970
11,308
1,161
18,292
721
7,609
8,778
35,119

23,300
10,421
12,627
49,567
1,541
2,035
1,757
43,309
925

124,381
3,088
354
297
1,817
31,259
15,273
7,943
5,617
579
9,042
352
3,765
4,358
17,422

11,625
5,236
6,315

24,411

755
1,009
868
21,323
456

Table 2 (Contd). Demographic statistics: 2000

125,938
3,268
352
335
1,842
31,649
15,396
8,028
5,692
583
9,251
369
3,844
4,420
17,697

11,676
5,185
6,313

25,156

787
1,026
889
21,986
469

45.3%
47.6%
43.0%
43.2%
43.9%
45.2%
43.5%
44.7%
46.3%
25.6%
43.9%
28.1%
44.3%
48.0%
45.0%

49.2%
46.5%
45.2%
35.0%
42.1%
39.3%
43.7%
34.0%
41.6%

2.9%
2.9%
2.6%
3.2%
2.9%
3.0%
2.8%
3.0%
2.9%
6.2%
3.2%
6.7%
2.6%
2.4%
2.4%

2.5%
2.9%
3.2%
3.6%
2.8%
4.2%
3.8%
3.6%
3.5%

7.1
6.1
5.0
33
4.4
4.8
5.3
3.1
4.8

17.5
213

9.5
18.0
14.0
19.0
12.1
14.7
22.2

6.7
224

5.7
21.7
18.5
13.3

203
20.7
18.0
11.5
17.0
14.6
17.6
10.8
14.0

44.8
39.6
574
43.9
50.1
43.6
51.2
50.5
40.7
66.9
39.4
69.4
38.7
45.4
50.0

414
409
432
52.9
438
50.7
449
53.9
493

46.5
41.5
60.2
46.9
53.0
454
53.2
52.8
40.7
74.8
41.8
78.3
40.2
48.5
523

42.5
40.1
4.7
57.9
44.7
51.6
45.3
59.5
52.2
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Introduction

milion/machine
2-10 million/machine
> 10 rﬁillidn/mkachl‘he

- No functional equipment

Figure 1. Radiotherapy services in Africa
From Levin et al. (1999)

which cancer has been accorded among the heaith and welfare
problems facing African governments, and the international
agencies involved in dealing with them.

In fact, a review of the policy documents published by the major
agencies advising on (and financing) health care for the people of
Africa shows no concern for the care of persons suffering from

Table 3. Sources of historic incidence
data (1953-74) in Chapter 4

1 Doll et al., 1966 (Cancer Incidence in Five Continents vol. T)

2 Doll et al., 1970 (Cancer Incidence in Five Continents vol. IL

3 Waterhouse et al., 1976 (Cancer Incidence in Five Continents vol. I}
4 Waterhouse et al., 1982 (Cancer Incidence in Five Continents vol. IV)
5 Wabinga et al., 2000

6 Skinner et al., 1993

cancer. The European Union’s Directorate of Development
(http://europa.eu.int/comm/development/sector/social/hap_policy_e
n.htm) gives priority fo family planning, sexual and reproductive
health and communicable disease (HIV/AIDS, malaria and
tuberculosis). USAID (Malanick & Pebley, 1996) defines four
strategic objectives—reduction of unintended pregnancies,
maternal mortality, infant and child mortality, and sexually-
transmitted disease (with a focus on HIV). The World Bank (1994)
believes that better health in Africa will be achieved by reformed
health care systems concentrating on basic health services
delivered largely through iocal health centres and district hospitals.

From the purely objective point of view, concentration upon
health problems in Africa that have been largely solved in the
developed world (infant and child mortality, maternal mortality,
infectious diseases) appears eminently reasonable. Unfortunately,
these ‘old’ diseases co-exist in Africa with the emergence of new
ones, most evidently AIDS, but also some of the non-communicable
diseases, such as hypertension, diabetes and accidents/violence
(Motala, 2002; Seedat, 2000; Reza et al., 2001; Walker et al., 2000)
as well as cancer. Cancer is not a rare disease in Africa. Even
ignoring the huge load of AlDS-related Kaposi sarcoma, the
probability of developing a cancer by age 65 years in a woman
living in preseni-day Kampala or Harare is only about 20% lower
that of her sisters in western Europe (Table 4). Yet the facilities for
providing treatment for cancer cases in most of Africa are minimal.



Cancer in Africa

This paucity of specialized treatment for cancer is well
illustrated by a survey of radiotherapy facilities on the continent
undertaken in 1998 by Levin et al. (1999). They identified some 155
megavoltage machines (cobalt units or linear accelerators), but 79
of these (51%) were in just four countries of North Africa (Morocco,
Algeria, Tunisia and Egypt) and 40 (26%) in the Republic of South
Africa. 34 countries (out of 56) had no radiotherapy facilities at all,
and in many others, provision was grossly inadequate, with less
than one machine per 10 million inhabitants (Figure 1).

Although there are no data, it seems likely that the situation with
respect to chemotherapy or specialist surgery is no more
favourable. In turn, there is little incentive to encourage
programmes for early detection of cancer when facilities for treating
it are inadequate. Primary cancer prevention has received virtually
no attention, not least because few of the common cancers are
amenable to this approach, and those that are (tobacco-related

Table 4. Cumulative incidence of cancer
(excluding Kaposi sarcoma and non-
melanoma skin cancer) in women, 0-64 years

of age, 1993-97 (Parkin et al., 2002)

Uganda, Kampala 11.3
Zimbabwe, Harare 12.6
England 152
France* 14.0
Sweden 14.4

* 9 cancer registries

cancers, especially) remain relatively rare, at present. The
exception is liver cancer, largely preventable by vaccination, as
discussed in the relevant chapter, but where logistic problems and
competing priorities have slowed implementation.

Hopefully, as the 21st century advances, cancer sufferers in
Africa will receive more attention to their plight than has been
evident in the past. The World Health Organization (2002)
encourages all countries to implement a national cancer control
programme within a comprehensive, systemic framework,
comprising prevention, early diagnosis, screening, curative therapy,
pain relief and palliative care. Appropriate decision-making can only
be based upon the availability of epidemiological and programmatic
data. It is hoped that this book will provide researchers and policy
makers with this type of information, as best it exists in Africa today.
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2. Processing and presentation
of the data

Processing of the data

The data used to create the tables presented in this book were
generally submitted as listings of individual anonymous cases with
the following variables (minimum):

a registration number which identifies the patient or the case
sex

ethnic group or race (optional)

age

date of incidence

site of the tumour

morphology of the tumour

behaviour of the tumour

basis of diagnosis

©XONOO AN

The processing of such data followed a regular procedure
established in the Unit of Descriptive Epidemiology of IARC that is
described in more detall in the Cancer Incidence in Five Continents
series (Parkin et al., 1997, 2002). When necessary, the data-sets
were first converted into a full ICD-0O-2 coding schema, then passed
through the 1ARC-CHECK program (Parkin et al, 1994) for
verification. After validation, the records were converted to ICD-10
for presentation purposes. It should be noted that many cancer
registries in Africa used the Canreg system, a software program
developed at IARC and designed for population-based cancer
registries. The data entry module of Canreg is based on the ICD-O-
2 coding schema, and incorporates the same edits as those
performed by the 1ARC-CHECK program, so that many data-sets
had already been checked before submission. This simplified and
speeded up the data validation process.

Presentation of the data

The largest set of tables in this book presents data on age-specific
and age-standardized incidence, either by population (cancer
registry) or as summary tables by cancer site.

Tables of incidence by registry

Population-at-risk: Whenever possible, registries were asked to
provide data on population at risk by sex and age for as many years
as possible, so that an accurate denominator corresponding to the
period. of the incident cases (person-years at risk) could be
calculated. For those registries able to supply this information, the
annual average population during the period covered appears at
the foot of the table.

The age-specific incidence table: The numbers given in the body of
the tables are the number of cancer cases registered during the
corresponding period by sex, site and age-group. An example is
given in Table 1. The column headings are defined as below:

SITE: A shortened version of the full ICD-10 title describing each
site or site grouping.
ALL AGES: The total number of cases by site and for all sites.

AGE UNK: The number of cases of unknown age. They are
included in the total number of cases and in the calculation of the
crude rate. They are also taken into account in the computation of
the world age-standardized and cumulative incidence rates.

MV (%): This is the proportion of cases known to be diagnosed by
a microscopic method (either histology or cytology) and expressed
as a percentage of all cases registered, including cases of unknown
age or of unknown basis of diagnosis.

0-, 15-,, , 65+: The number of cancer cases registered by age-groups.
CRUDE RATE: The crude average annual incidence rate,
calculated by dividing the total number of cases (including unknown
age) by the corresponding population at risk (all males or all
females) and expressed per 100 000 person-years.

%: The proportional frequency of each site to the total of all sites
excluding C44 (other skin).

CR64: The cumulative incidence rate up to age 64 years. This
is the sum over each year of age of the age-specific incidence
rates, taken from birth to age 64. The cumulative rates are
computed using five-year age-bands 0-, 5-, 10-,..., 64-, 65+,
and have been adjusted to account for cases of unknown age
(Parkin et al., 1997).

ASR (W): The world age-standardized incidence rate. It is
calculated by the direct method, using the world standard
population and five-year age-bands 0-, 5-, 10-, ..., 64-, 65+, and
has been adjusted to account for cases of unknown age (Parkin
et al., 1997). Note that the result would be slightly different if the
ASR were calculated using the data presented in the table by 10-
year age bands.

ICD-10: The ICD-10 code(s) corresponding to the site or group of
sites given in the left-hand column.

Average annual population: If the user wishes to calculate the
annual incidence rate per 100 000 for a particular age group, cancer
site and sex, the number of cancer cases should be divided by the
average annual population and the number of years for which the
data are presented, then multiplied by 100 000.

For those registries that did not supply information on population
at risk, a simplified version of the table, without summary rates,
is presented.

Childhood table: Whenever possible (notably if sufficient cases
were recorded), data on childhood cancer are presented by registry.
The layout of the table follows that used in International Incidence
of Childhood Cancer Vol. Il (Parkin et al, 1998) with a limited
number of cancer types defined by the International Classification
of Childhood Cancer (Kramarova et al., 1996). The data are
presented for the three age-group (0—4, 5-9, 10-14 years) and for
both sexes combined only. An example is given in Table 2. The
column headings are defined as below:

NUMBER OF CASES: The number of cases by age-group and the
total age 0-14 years.

M/F: The ratio of the number of cases in males to that in females.
Overall REL. FREQ.(%): The percentage contribution of each
cancer type {(or group) to the total case series.



Table 1. Elsewhere (1995-1998)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

o

SITE

W, wom
19 C00-06

Mouth 10 20 40 60

197 4 12 20
Salivary gland 3 97 - 2 4 5 3 9 0.3 0.4 0.02 04 C07-08
Nasopharynx 416 6 97 15 73 62 81 69 43 35 59 0.35 44 cCl1
Other pharynx 111 1 95 1 1 9 16 40 40 0.9 1.6 0.11 1.5 C09-10,C12-14
Oesophagus 63 075 - - 7 8 17 29 0.5 0.9 0.05 08 CI5
Stomach 465 7 90 2 11 54 91 107 174 39 6.6 0.38 6.1: -Cl6
Colon, rectum and anus 495 10 89 1 13 77 82 106 148 4.2 7.0 0.40 6.2 -Ci8-21
Liver 65 2 55 3 s 1 5.0 ey 18 32 0.6 0.9 0.05 09 C22
Gallbladder etc. 115 4 70 = - 2 S o 34 59 1.0 1.6 0.09 1.6 (C23-24
Pancreas 76 0 54 i 1 1 O 100016 39 0.6 1.1 0.05 1.0 C25
Larynx : 332 9 94 2 1 3 17 59 99 142 2.8 4.7 0.28 4.6 C32
Trachea, bronchus and lung 1252 48 85 - 2 22 87 207 398 488 10.6 . 17. 1.12 17.3 :C33-34
Bone 162 2 85 34 : 48 16 200 e g 20 1.4 23 009 1.5 C40-41
Melanoma of skin 34 25 100 1 1 3 4 6 8 9 03 0.5 0.03 04..C43
Other skin 504 1998 6 8 14 46 67 117 227 4.3 0.36 6.8 C44
Mesothelioma 26 1 100 - - 1 6 4 8 6 0.2 04 0.03 03. C45
Kaposi sarcoma ) 21 0 100 - - 3 - 2 4 12 0.2 0.3 0.01 0.3 C46
Peripheral nerves 6 0 100 4 1 = Ginolnnn L 0.1 0.1  0.00 0.1 C47
Connective and soft tissue 101 1 90 21 . 11 10000 0 le : 81T e 170 0.9 14 0.07 1.1 C49
Breast 51 1 94 - - 2 e 12 12 18 0.4 0.7 0.04 0.7 C50
Penis 1 0 100 - - - - - - 1 0.0 0.0 0.00 0.0 .. C60-
Prostate 385 31 92 1 - 2 5 16 70 260 33 5.5 0.17 5.5 .:.C61
Testis - 54 1 87 3 10 11 16 6 2 5 0.5 0.8 0.04 0.5 .C62
Kidney 76 2 89 27 1 2 Dhgthe gy 13 0.6 1.1 006 09 C64
Renal pelvis, ureter and other urinary 35 4 80 - 1 3 e e 3 s b 11 0.3 0.5 0.03 0.5 (65-66,C68
Bladder 649 56 87 3 6 18 32 T1 1850 278 5.5 9.2 0.51 8.9 (67
Eye 44 1 95 25 1 - 3 4 1 9 0.4 0.6 0.02 0.5...C69
Brain, nervous system 214 3 79 54 16 28 33 28 23 29 1.8 3.0 0.15 2.2::C70-72
Thyroid 77 1 92 1 9 9 15 12 12 18 0.7 11 0.06 09 -C73
Hodgkin disease 163 2 100 39 33 35 = LR 6 8 14 23 0.10 14 ¢8I
Non-Hodgkin lymphoma 422 5 100 85 44 41 160 AT 6 64 3.6 6.0 0.32 4.5 (82-85C9
Multiple myeloma ) 56 0 98 - 3 1 7 7 18 20 0.5 0.8 0.05 0.7:-.C90
Lymphoid leukaemia 153 1 96 75 9 5 A0 9 17 27 1.3 22 0.08 1.5 (91
Myeloid leukaemia 97 1 99 22 8 11 6 0 13 7 19 0.8 14 0.06 1.0 (92-94
Leukaemia, unspecified 34 1 97 11 3 5 4 = 3 2 5 0.3 0.5 0.02 0.3 C9
Other and unspecified 622 21 79 55 34 51 64 97 133 167 53 8.8 0.50 7.6 0&U
All sites 7549 247 89 495 353 458 732000001040 1718 2506 63.9 5.82 94.6 ALL

All sites but C44 7045 - 228 88 489 345 444 686 973 1601 2279 59.7 . 100.0 5.45 87.8  ALLbC44

Average annual population 1036708 655833 489168 303203 201329 141181 123886
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Table 1. Elsewhere (1995-1998)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE

 Mouth 0.05

0 97 1 1 1 10 12 14 25 0.5 0.8 0.8 (C00-06
Salivary gland 1 88 1 1. . 5 7 2 5 02 0.3 0.02 03 C07-08
Nasopharynx 3 93 17 22 34 32 28 35 17 1.6 2.4 0.16 1.9 ClI
Other pharynx 0 88 1 . Ga 3 6 8 8 0.2 0.3 0.02 03 (C09-10,CI12-14
Oesophagus ¢] 79 = 1 1. 4 2 7 18 03 04 0.02 04 .°CI5
Stomach 4 87 1 4 28 46 =50 70 81 24 37 0.24 34.:Cl6
Colon, rectum and anus 20 92 1 20 - 46 81 69 100 126 3.9 6.0 0.37 54 C18-21
Liver 3 63 S 2 1 7 ‘ 13 24 32 0.7 1.1 0.07 1.1 C22
Gallbladder etc. 6 84 i 1o 9 60 98148 168 42 6.4 0.44 63 (23-24
Pancreas 4 57 . 1o el 8o 90 37 0.7 1.1 0.06 11 C25
Larynx 1 83 - - 2 1 3 6 10 0.2 0.3 0.02 0.3 C32
Trachea, bronchus and lung 6 86 - 1 3 14 18 44 68 1320 0.12 2.0:.C33-34
Bone 3 88 20 340 10 e e g 11 L1 1.6 007 L1 C40-41
Melanoma of skin 14100 2 1 2 3. 8 8 <13 0.3 0.5::0.03 0.5 C43.
Other skin 10: 95 5 12 15 18 40 53 117 2.3 : 0.18 3.3 .C44
Mesothelioma 0100 - - 2 2 - 2 2 0.1 0.1 .0.01 0.1::C45
Kaposi sarcoma 0 86 - - - - : - 4 3 0.1 0.1.:.001 0.1 .C46
Peripheral nerves 5 0 100 1 1 2 o e Shiae 0.0 01 000 0.0 C47
Connective and soft tissue 87 2 94 8 16 200 12000 9 Ll 14 0.7 1.1 0.05 08 C49
Breast : 1995 35 96 - 7 199 600 - 540 36 254 17.0 259 1.90 23.1.-C50
Vulva 12 0 83 - - - 2 3 4 3 0.1 0.2 0.01 0.2 .C51
Vagina 18 0 89 1 - 2 1 4 6 4 0.2 0.2 0.02 0.2 :C52
Cervix uteri 1146 2696 - 4 46 220 336 321 193 9.8 14.9 1.19 14.2 . C53:
Uterus 213 = 96 - 3 q. 29 42 61 64 187028 0.19 2.7 ..C54:55
Ovary 200 5 95 12 27 36 49 38 =30 1.7 2.6 0.18 2.3 Cs6
Placenta 0 0 = - - e = = - 0.0 0.0 -0.00 0.0 .C58
Kidney 79 2 91 39 - 3 L R 8 0.7 10 005 0.8 C64
Renal pelvis, ureter and other urinary 40 1 78 - 4 4 ) ST 10 9 0.3 0.5 0.03 0.5 (C65-66,C68
Bladder 109 8 82 - - - L6 Lo .32 52 0.9 14 0.08 1.5 C67
Eye 37 = 92 20 1 - 1 2 5 7 0.3 0.5 0.02 0.4: :C69
Brain, nervous system 118 3 86 25 14 17 16 17 18 8 1.0 015 0.09 1.2.:C70-72
Thyroid 321 11 94 0 2 36 59 50 - Se5 49 49 2.7 4.2 0.26 34:C73
Hodgkin disease 92 0 100 19 22 19 3 g6 6 0.8 1.2 0.05 08 (81
Non-Hodgkin lymphoma 283 4 100 38 32 36 L38 3T & B 50 24 3.7 0.21 3.0 (82-85,C9%
Multiple myeloma 49 0100 - 1 2 8 7 9 22 04 0.6 003 0.6 .C90:
Lymphoid leukaemia 76 0 99 42 6 4 gy Ll 5 12 0.6 1.0 0.04 0.7 91
Myeloid leukaemia 94 0 98 13 8 22 Qi LB 19 10 0.8 1.2 0.08 1.0 C92-94
Leukaemia, unspecified 25 0 96 ) 8 1 2 €1 SnBih 6 4 0.2 0.3 0.02 03 C95
Other and unspecified 601 16 81 : 39 30 : 51 76 116 <118 158 53100078 047 7.0 -0&U
All sites 7962 183 92 320 299 - 679 1448 = 0 1644 1691 1698 67.8 6.86 93.0 ALL
All sites but C44 7692 173 92 315 287 664 - 1430 1604 1638 1581 - 65.5 - 100.0 6.68 89.6 ALLbC44
Average annual population 1002804 643707 482465 313292 214201 144816 132591
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RATES PER MILLION: The age-specific and crude incidence rates
are calculated by dividing the number of cases of a specified age-
group by the corresponding population at risk (both sexes
combined) and expressed per million person-years. The ASR (see
above) is the truncated age-standardized rate for the age range
0-14 years, again using the direct method and expressed per
million person-years.

MV (%): See definition above.

Summary tables

Summary rates: The tables which appear in the section of the
volume reviewing results for specific cancers present the summary
incidence rates (crude, world age-standardized and cumulative), by
sex and tumour type. There is a table for each site or grouping of
sites presented in the age-specific tables. A summary table
presents data for the African cancer registries that provided data on
population at risk together with non-African populations extracted
from Cancer Incidence in Five Continents Vol. VIII (Parkin et al.,
2002) for comparison purposes. The cancer registries are grouped
by geographical area. Resuits from registries which are pathology-
based are italicized, since they represent only minimum estimates
of incidence.

Similar tables for childhood cancers accompany the chapter on
childhood cancer. They present the crude and age-standardized
rates by sex and for both sexes combined (expressed per million
person-years), the total number of cases and the sex ratio (M/F).

For minor sites for which there is no chapter, data on summary
rates are available on the CD-ROM (see below).

Percentage distribution of microscopically verified cases by
histological type: These tables show the frequency of different
histological subtypes within the total of microscopically verified
(see the definition of MV (%) above) cases for nine tumour types.
These tumour types and their associated histological sub-groups
are fully described in Cancer Incidence in Five Continents Vol. VIl
(Parkin et al., 1997). The information is presented for those African
cancer registries that provided data originally coded to ICD-O, and
for both sexes combined. The total number of registrations at the
site is also printed to indicate the proportion of cases with
microscopic verification.

CD-ROM

The CD-ROM that comes with this book contains a Windows™.-
based program called CinA to analyse the data contained in the
present volume. With this software, users can examine the data
with more flexibility and greater detail than in the printed tables. The
data are stored in the traditional form of number of cases by sex
and five-year age-groups (0-, 5, ..., 64-, 65+). The standard three-
digit ICD-10 anatomical sites used in the book have been replaced
by a set of 80 categories based on a combination of ICD-10 three-
or four-digit site codes and, for three tumours, of ICD-O-2
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morphological subtypes (Table 3). Users can also create their own
groupings, both of registry populations and of diagnostic units,
which are then retained in the database. Only African registries that
supplied data on population at risk are included in the database,
together with some non-African populations extracted from Cancer
Incidence in Five Continents Vol. VIil for comparison purposes.

There is considerable flexibility too in defining the indices to be
calculated; thus the usual summary rates (crude, cumulative, worid
age-standardized) can be calculated over any chosen age range.
The software also performs some elementary statistical tests, e.g.
for homogeneity, trend and significance of ratio of age-specific rates
in two populations. Finally, the software has inbuilt graphic
capabilities for displaying age-specific rates as line graphs and the
summary indices as bar charts; both may be exported as bitmap or
JPEG files {o a suitable software for reproduction.

System requirements:

* A PC running Microsoft Windows™ 95/98/Me/NT/2000/XP
¢ Microsoft Windows™ NT/2000/XP recommended

¢ 64 Mb of RAM recommended

* 10 Mb hard-disk space required

Installation:
1. Insert the disk in your CD-drive.
2. Double-click the e:\setup.exe file (e being the letter that identifies
your CD-ROM drive: change if necessary).

3. Follow the instructions on the screen.

The installation procedure copies the program and all the
necessary data files (the so-called ‘database’) in a specific binary
file so that CinA can run without the CD-ROM.
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Processing and presentation of the data

Table 2. Childhood cancer, Elsewhere (1995-1998)

Leukacmia 49 6 53 11 L7 21.0 186 253 19.0 98.3
Acute Iymphoid leukaemia 35 47 29 111 18 13.6 133 172 104 99.1
Lymphoma 49 75 57 181 22 22 186 275 204 100.0
Hodgkin Disease 9 29 20 58 2.1 7.1 34 106 7.2 100.0
Burkitt lymphoma 0 1 2 3 20 0.4 - 04 07 100.0
Central meorvous system 13 28 24 65 21 8.0 49 103 86 83.1
25 20 8 53 25 6.5 95 73 29 98.1

Neuroblastoma
Retinoblastoma 29 10 1 40 12 49 110 37 04 100.0
Wil tomons 35 20 8 63 07 77 133 73 29 96.8
Bone tamoes 5 16 45 66 11 8.1 19 59 161 90.9
Conmeetivtiss e g 18 13 23 26 36 2737 43 ‘ 5 862
Kaposi sarcoma 9 2 2 13 0.9 1.6 34 07 07 16 1.8 1000
gtet‘l'm cell tumours 34 37 63 134 12 16.4 129 136 226 164 159 813
Al er 255 287 273 815 15 100.0 967 1052 977 999 997 937
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Table 3. List of cancers available in the CinA program

01  All sites (C00-97) 41  Corpus uteri (C54)

02 All sites but skin (C00-97 but C44) 42 Uterus unspecified (C55)

03 Oral cavity and pharynx (C00-14) 43 Ovary (C56)

04  Mouth (C00-06) 44  Placenta (C58)

05 Lip (C00) 45  Male genital organs (C60-63)

06  Salivary glands (C07-08) 46  Penis (C60)

07 Nasopharynx (C11) 47  Prostate (C61)

08  Other pharynx (C09-10,C12-14) 48  Testis (C62)

09  Digestive organs (C15-26) 49  Urinary tract (C64-68)

10 Oesophagus (C15) 50 Kidney (C64)

11 Stomach (C16) 51 Bladder (C67)

12 Colon (C18) 52 Squamous cell carcinoma

13 Rectum, rectosigmoid junction and anus (C19-21) 53 Transitional cell and adenocarcinoma

14 Liver (C22) 54 Other specified morphology

15 Gallbladder (C23) 55 Unspecified morphology

16 Pancreas (C25) 56 Other urinary organs (C65-66, C68)

17  Respiratory organs (C30-39) 57 Eye, brain and central nervous system (C69-72)
18 Larynx (C32) 58 Eye (C69)

19 Trachea, bronchus and lung (C33-34) 59 Retinoblastoma

20 Bone (C40-41) 60 Squamous cell carcinoma of the conjunctiva
21 Bone of limbs (C40) 61 Brain, central nervous system (C70-72)

22 Other bones (C41) 62 Meninges (C70)

23 Skin (C43-44) 63 Brain (C71)

24  Melanoma of skin (C43) 64  Thyroid and other endocrine glands (C73~75)
25  Other skin (C44) 65 Thyroid (C73)

26 Mesothelial and soft tissues (C45-49) 66  Adrenal gland (C74)

27  Mesothelioma (C45) 67 Lymphoid tissues (C81-96)

28  Kaposi sarcoma (C46) 68 Non-Hodgkin lymphoma (C82-85,C96)

29  Peripheral nerves (C47) 69  Burkitt lymphoma (C83.7)

30  Peritoneum and retroperitoneum (C48) 70 Mycosis fungoides (C84.0)

31 Connective and soft tissue (C49) 71  Hodgkin disease (C81)

32 Breast (C50) 72 Immunoproliferative disease (C88)

33 Female genital organs (C51-58) 73 Multiple myeloma (C90)

34 Vulva (C51) 74 Leukaemia (C91-95)

35 Vagina (C52) 75  Lymphoid leukaemia (C91)

36  Cervix uteri (C53) 76 Myeloid leukaemia (C92-94)

37 Squamous cell carcinoma 77  Chronic myeloid leukaemia (C92.1, C93.1, C94.1)
38 Adenocarcinoma 78  Leukaemia, cell unspecified (C95)

39 Other specified morphology 79  Other and unspecified cancers (C80, C97)

40 Unspecified morphology
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3. Cancer occurrence by country
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3.1.1 Algeria

Background

Climate: In the north, typically Mediterranean climate with hot, dry
summers and mild, wet winters. Average temperatures 25°C in
August and 12°C in January in Algiers. On the high piateaus and in
the Sahara, low rainfall, with very large diurnal variations in
temperature; occasional very violent sand storms.

Terrain: In the north, the Atlas chain of mountains and a narrow
discontinuous coastal plain covering an area of 1000 km?; in the
south, the Sahara desert.

Ethnic groups: Largely Arabs (80%) with a strong Berber minority.
Europeans less than 1%.

Religions: Sunni Muslim (state religion) 99%, Christian and Jewish 1%

Economy—overview: The hydrocarbons sector is the backbone of
the economy, accounting for roughly 57% of government revenues,
25% of GDP and almost all export earnings. Algeria has the fifth
largest reserves of natural gas in the world and is the second
largest gas exporter; it ranks fourteenth for oil reserves.

Industries: Petroleum, natural gas, light industries, mining,
electrical, petrochemical, food processing

Agriculture: Low wheat production has made it necessary to import
food. Other products include barley, oats, grapes, olives, citrus,
fruits; sheep, cattle

Cancer registration

There are eight cancer registries in Algeria (see map): the registries
of Algiers in the capital, the registries of Sétif, Constantine, Annaba
and Batna in the east of the country and the registries of Oran,
Tlemcen, and Sidi-bel-Abbes in the west.

Cancer Registry of Algiers

The registry was established in 1991 in the National Institute of
Public Health, with assistance from the WHO Regional Office for
Africa. The registry began with a pilot year of retrospective data
collection for the year 1990. Registration of new cases began in
January 1993, covering at first the population of the city of Algiers
(Alger). In 1997, registry coverage was increased to include the
neighbouring wilayas (departments) of Blida and Tizi-Ouzu,
increasing the population coverage from about 1.8 million (Algiers)
to 4.3 million.

Data collection is active, in two specialized cancer hospitals
(Algiers and Blida), 11 teaching hospitals, 9 specialist hospitals, 1
military hospital, 17 pathology laboratories (10 of which in the
private sector), 5 private surgical clinics, the social security service
financing overseas treatment. Death certificates are also
consulted. There are six full-time data collectors with training in
registration methods. A consulting pathologist assists with quality
control of diagnosis.

Cancer Registry of Batna

The registry was established in 1995. Data collection is both active
and passive. Information on cancer cases is collected primarily from
the pathology laboratory of Batna University Hospital and a private
laboratory, as well as chemotherapy clinics in Constantine and
Anaba, the Sétif University Hospital, and private clinics in Batna
wilaya. The registry receives bi-annual reports from hospitals in the
wilaya on new cancer cases that have been treated.

Cancer Registry of Constantine

The registry was established in 1994, in the epidemiology service of
the University Hospital (CHU) of Constantine. A retrospective survey
of cancer cases for 1994-97 was followed by prospective
registration from 1998. The principal sources of information are
clinical services of the CHU (especially the departments of
radiotherapy, oncology and nuclear medicine, paediatrics and
haematology) and the department of pathology. Several private
clinics and laboratories aiso contribute cases, Data collection is
active by specially trained personnel. Death certificates are not used
as a source of information. The registry has had problems because
of insufficient personnel, with some periods of interrupted activity.

Cancer Registry of Oran

The cancer registry of Oran is part of the Epidemiology and
Preventive Medicine Service of the University Hospital. It was
established in 1993, following a retrospective survey of cancer
cases in hospitals serving the wilaya. The regisiry is population-
based and covers the wilaya of Oran (population 1.2 million in
1998). Oran is the second city of Algeria, and the University
Hospital (CHU) includes a full range of treatment services for
cancer, including radiotherapy.

The registry is operated by the professional (medical) personnel
of the service. Data collection is carried out by postgraduate
students (residents) in epidemiology. They identify cancer cases
from clinical departments in the CHU, and from one large private
hospital, and paediatric hospital. The pathology laboratories in
these hospitals and private laboratories also contribute, as does the
national service which funds overseas treatment for Algerian
residents. Death certificates are not used as a source of
information. Data management is by the CANREG-3 package
(IARC). Annual reports have been published since 1992.

Cancer Registry of Sétif

The Setif cancer registry was founded in January 1989 with the

collaboration of the International Agency for Research on Cancer. It

covers the population of the wilaya of Setif (population 1.3 million in
1998).The registry is attached to the Unit of Health Information and

Biostatistics of the Depariment of Epidemiology and Public Health

situated in the University Hospital (CHU) of Sétif. It is financed by

the Ministry of Health and by the Ministry of Higher Education and

Scientific Research.

Data are collected by active methods by the health technician
of the Registry. Data sources include:

* Inthe CHU of Sétif: the ‘Admissions’, the pathology laboratory,
clinical chemistry laboratory, the central pharmacy and
different hospital departments inciuding the haematology
service and its laboratory.

¢ The health sectors of the dairas,

*  The Anti-cancer Centre of Constantine,

¢ The Pierre et Marie Curie Centre in Algiers

*  Social security (insurance),

*  Municipal records for death certificates,

*  Physicians in the private sector.

Cancer Registry of Sidi-bel-Abbés
Registration began in 1994 with retrospective collection of data for
the years 1991-93; registration has been prospective since 1995.

Cancer Registry of Tlemcen

A cancer registry for the wilaya of Tlemcen was set up in the
Epidemiology Department of the medical school in 1994. It is part

15



Cancer in Africa

of a registration network in western Algeria (comprising Oran, Sidi
bel Abbés and Tlemcen) using a common protocol. It relied entirely
upon postgraduate students (residents) for case-finding in the
services of the main teaching hospital (CHU) and several smaller
private hospitals. At the CHU, there is a service of medical
oncology (for day cases), but no other specialized cancer
treatment facilities; patients are referred to Oran for radiotherapy.
Pathologists have been asked to complete notification forms.
Cases of cancer from Tlemcen identified by the Oran cancer
registry are notified.

Cooperation with the various medical services has been
uneven, and pathology notifications are inadequate (most
pathology has devolved to the private sector), so that registration
cannot be considered complete. A report was prepared based on
the registrations for the years 1994-96 and a population estimated
from the census of 1988, but has not been published.

Review of data

Algiers

Since 1993, the registry has published annual reports presenting
results for the wilaya of Algiers. Since 1997, results from Blida and
Tizi Ouzou have been included.

The results for 1993-97 are shown in Table 1. In men, the
highest incidence rates are observed for tobacco-related cancers:
lung (ASR 17.2 per 100 000) and bladder (10.8). Cancers of the
gastrointestinal tract have shown steady increases in incidence,
with colorectal cancers now third in frequency in both sexes (ASR
7.1 in men, 6.1 in women). Prostate cancer has also been
increasing in incidence and is now fifth in frequency in men. The
incidence of nasopharyngeal cancer in men is modest (ASR 2.7).

In women, breast cancer (ASR 21.2) and cervix cancer (ASR
12.6) are the dominant cancers. Of note is the relatively high incidence
of gallbladder cancer in women (ASR 5.3; F:M sex ratio of 3.5:1).

Batna

The results for the four-year period 1995-98 are shown in Table 2.
The calculated incidence rates are low, so that data are shown
simply as relative frequency of different cancers.

Cancer of the stomach (10.3%) is the most frequent cancer of
men; the frequency of cancer of the nasopharynx (10.7%) is
rather higher than in the other series reported in this volume. In
women, breast cancer (24.2% of the total) is dominant, with
slightly more cases of gallbladder cancer (11.6%) than of cervix
cancer (9.6%).

Constantine
The results for 1994-97 are shown in Table 3. The incidence for all
cancers (excluding non-melanoma skin cancers) is fow (ASR 79.0
per 100 000 in men and 90.4 per 100 000 in women) in comparison
with the other major cities (Algiers, Oran) suggesting some under-
registration. Nevertheless, the cancer profile is broadly similar,
although in men bladder cancer incidence is rather low, being sixth
in frequency following cancers of the lung (ASR 13.1), larynx (ASR
5.8), prostate (ASR 5.8), non-Hodgkin lymphoma (ASR 5.4) and
nasopharynx (ASR 5.3).

The pattern of female cancer is similar to that elsewhere: breast
(ASR 28.3), cervix (12.1) and gallbladder (ASR 6.3) are the
principal sites.

Oran

The results for 1996-98 are presented in Table 4. Overall incidence
rates are rather higher than for Algiers, despite a relatively high
proportion of cases with morphological verification of diagnosis
(93% in males, 95% in females). In men, the principal cancers
(excluding non-melanoma skin cancers) are lung cancer (ASR
23.7), bladder cancer (ASR 13.6) and non-Hodgkin lymphoma
(ASR 8.2); the rates for the latter are considerably higher than
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recorded in the other Algerian registries. In women, breast cancer
is the principal cancer (ASR 34.5), followed by cancer of the cervix
(ASR 24.9), and gallbladder (ASR 6.6). The incidence of non-
Hodgkin lymphoma is also high (ASR 6.2).

Setif

The first results from the population-based cancer registry in Sétif
for the years 1986-88 were published by Hamdi-Chérif et al.
(1991). The standardized incidence rates for all sites (excluding
non-melanoma skin cancer), were 70.1 per 100 000 for men and
59.9 per 100 000 for women. The most frequent cancers were lung,
stomach and nasopharynx in men, and cervix, breast and
gallbladder in women. These results represented the first detailed
incidence data for all cancers in an Algerian population.

Data from Sétif were subsequently published in volumes VI
(1986-89) and Vil (1990-93) of Cancer Incidence in Five Continents
and Volume |l of International Incidence of Childhood Cancer.

In this volume, the results are presented for the five year period
1993-97 (Table 5). A total of 2865 new cases were registered. The
standardized incidence rate for males is 78.5 per 100 000 and for
females 74.8 per 100 000.

In men, lung cancer was the most frequent malignancy (ASR
15.5), followed by cancer of the stomach (ASR 7.8),
nasopharyngeal carcinoma (ASR 6.3), large bowe! (ASR 4.8) and
non-Hodgkin lymphomas (ASR 3.6).

The most frequently reporied cancers in women were breast
(ASR 17.0); cervix (ASR 11.5); gallbladder (ASR 8.6); large bowel
(colon and rectum) (ASR 4.3) and stomach (ASR 3.1).

Tlemcen

The results from 1994-96 are shown in Table 6. Cancer of the
stomach (15.4% of cases) is the most common cancer of men, and
is third in frequency (6.6%) in women. Breast cancer dominates the
picture (29.4% of cases) in women.

Previous studies

A study was carried out on histological material from the
anatomo-pathology laboratories in Algiers, Oran and Constantine
from the years 1966-75 (Yaker, 1980, 1986). This involved
retrospective extraction of data on cancer cases from the records
of each of the laboratories onto edge-punched cards. Each
register was extracted twice and the cards were verified after
perforation. The cases included were limited to those coming
from the three wilayate (prefectures), so that minimal rates of
incidence were calculated. In males the most commonly recorded
sites were larynx (9.2%), nasopharynx (5%) and buccal cavity
(4.1%) and lymphomas (Table 6). Cervix cancer was the most
common (30%) among female cancers; with an age-standardized
rate of 24.1 per 100 000), it was aimost three times more frequent
than breast cancer.

In the years 1986-92, a population-based cancer registry for
the wilaya of Algiers, confined to tumours of the gastrointestinal
tract, was maintained in the depariment of surgery at Bologhine
Hospital. Case-finding procedures were quite extensive, and
similar to those later employed by the general population-based
registry of Algiers (see above). A report for the three-year period
1987—-89 has been published (Abid & Benabadji, 1999). 1143
cases were recorded (80% with histological verification of
diagnosis), with an average of 1.9 notifications (sources) per
case. The results are presented in Table 7. The incidence rates
are somewhat similar to those in the general registry of Algiers in
1993-97, except for a rather higher incidence of stomach and
colorectal cancers in men (ASR 17.5 and 15.2, respectively) in the
digestive registry compared with the general registry (ASR 5.6
and 7.1, respectively). Most biliary tract malignancies were
galloladder cancers (94/120 in women, for example), and 75% of
the latter had associated gallstones.
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Summary

In all of the recent registry data, lung cancer is the major neoplasm
of men, reflecting a high and increasing prevalence of smoking.
Other tobacco-related cancers, notably bladder cancers and larynx
cancers, are also common in most series. Lung cancer remains
rare among women who, for the great majority, are non-smokers.

In the gastro-intestinal tract, cancers of the large bowel are
generally the leading site, followed by stomach cancer. Cancer of
the oesophagus is rare.

The incidence of cancers of the nasopharynx is moderately
high, with rates between 3.9 per 100 000 and 7.6 per 100 000 in
men, and 1.8-3.7 per 100 000 in women. As noted in earlier studies
of populations in the Maghreb (see chapter on nasopharyngeal
carcinomay), there is a bimodal incidence peak, with the first in
adolescents (age 15—19 years) and the second in older adults (age
50+ years).

Cancer of the gallbladder is relatively common in women, with
age-standardized rates in the range 6.3-8.9 per 100 000. It is much
less common in men, with the sex ratio (F:M) generally around 4:1.
This probably relates to the frequency of gallstones in the population.

In all of the recent series, breast cancer is the most common
cancer, with incidence rates in some of the registries that are quite
high (an ASR of 34.5 per 100 000 in Oran, for example). The
registry reports often remark upon the low average age of the
cases, but this almost certainly relates to the young age of the
population at risk. Age-specific incidence rates appear to rise until
around the menopause, and then are more or less constant.

In the early data from 1966-75, based on histopathology only,
the incidence of cervix cancer was quite high (ASR 27.1). Incidence
in more recent series is generally lower (ASR 12.1-29.3), although
these rates are rather higher than those observed in Arab
populations in western Asia.

Childhood cancer

Results from three registries are presented in Table 8 (Algiers,
1993-96), Table 9 (Oran, 1996-98) and Table 10 (Sétif, 1993-97).
The data from these three series, plus 139 cases registered in
Constantine in 1994-97 are pooled in Table 11.

In Algiers, childhood cancers comprise 4.5% of the total, and
are more common in boys (218 cases versus 121 among girls).
There is a slight preponderance of central nervous system tumours
over lymphomas and leukaemias. The incidence of neuroblastoma
(10.5 per million) is rather high.

Childhood cancers comprise 6.2% of the total in Oran (Table 9),
with lymphomas (mainly non-Hodgkin lymphoma) the most
commonly registered cancer. Wilms tumour (18.5 per million) and
retinoblastoma (17.2 per million) have high incidence.

In Sétif, the overall childhood cancer incidence rate of 71.2 per
million is relatively low compared with other registries (Table 10).
Underdiagnosis of cases probably plays a role. Leukaemia and
lymphomas are the most common malignancies in children,
representing 62% of childhood cancer.

The pooled data-set (Table 11) includes 815 cases. Overall
incidence is 99.7 per million. Lymphoma (ASR 22.0) is slightly more
common than leukaemia (ASR 20.9), and Wilms tumour has a higher
incidence rate than CNS tumours, although numerically less common.
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Table 1. Algeria, Algiers (1993-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

Mouth h 49

1 100 2 1 3 5 6 15 16 0.9 14 0.08 1.3 C00-06
Salivary gland 18 3 9% - 1 w3 3 2 3 3 03 0.5 0.03 04 C07-08
Nasopharynx 128 6 93 5 18 23 12 28 24 12 2.3 3.7 0.22 2.7 Cll
Other pharynx 31 1 87 - 104 a2 4 5 6 12 0.6 0.9 0.05 0.8 C09-10,CI12-14
QOesophagus 34 0 74 - - 1 4 4 11 14 0.6 1.0-:.0.06 =209 CI5: -
Stomach 211 7 89 1 4 5 18 35 61 80 3.8 6.2 0.35 5.6 Cl6
Colon, rectum and anus 284 10 88 - 6 29 44 39 56 100 52 8.3 0.41 7.1 CI8-21
Liver 34 2 76 2 e Sl Al 2 w7 19 0.6 1.0 0.04 0.9 (22
Gallbladder etc. 53 4 83 Sl - s 1 5 15 28 1.0 1.5 0.07 1.5 (C23-24
Pancreas 44 0 57 - 1 . 4 7 10 22 0.8 1.3 0.06 1.2 C25
Larynx 155 9 92 - - 2 7 27 45 65 2.8 4.5 0.26 43 €32+
Trachea, bronchus and lung 635 48 81 - 13 41 111 184 237 11.5 18.5 1.08 i 7.2 C33-34
Bone 94 2 80 25 ) 13 8 e < 9 12 1.7 27 011 1.8  C40-41
Melanoma of skin 22 2 100 1 - - 3 4 5 7 04 = 0.6 0.03 0.6. C43
Other skin 292 19 98 2 4 26 41 73 122 53 044 v 278 .C44
Mesothelioma 17 1 100 - ~ - 5 2 6 -3 03 0.5 7004 = 0.4 C45
Kaposi sarcoma 16 0 100 - - 1 - 1 4 =10 0.3 0.5 0.02 04::C46
Peripheral nerves 2 0 100 - o1 - - = e i 0.0 0.1 0.00 0.0 (47
Connective and soft tissue 51 1 84 10 3 4 AL 3 112 0.9 15 0.08 1.1 C49
Breast 26 1 92 - - 1 a3 50 8 0.5 0.8 0.05 0.7 C50
Penis . 0 0 - - - - - - - 0.0 0.0 0.00 - -0.0.:C60
Prostate 194 31 89 1 - 2 5 4 116 3.5 5.7 0.18 =~ . 54-.:C61
Testis 38 1 82 2 7 9 13 3 2 0.7 1.1 0.05 0.7.:C62
Kidney 30 2 100 12 1 1 5 ;‘,1'5 4 0.5 0.9 0.05 0.7 (64
Renal pelvis, ureter and other urinary 30 4 77 - 1 3 1 a2 9 05 0.9 0.05 0.7 (C65-66,C68
Bladder ) 402 56 85 3 5 12 22 43 30 158 7. 11. 0.61 10.8 C67
Eye 20 1 90 11 1 - 1 2 - 4. 0.4 0.6 0.02 0.5 C69
Brain, nervous system 128 3 91 34 8 18 18 15 12 20 23 3702017 2.7..:C70-72
Thyroid 52 1 92 1 [ 4 8 8 10 14 0.9 1.5 .0.08 1.2 .C73
Hodgkin disease 33 2 100 4 6 11 6 i L3 1 - - 0.6 1.0 0.04 0.5 (81
Non-Hodgkin lymphoma 161 5 100 23 11 16 26 16 L 42 22 2.9 4.7 0.28 3.6 (C82-85(C9%
Multiple myejoma 24 0 100 - - - ~ 2 9 13 04 00075004 =0 0.7 - 2.C90
Lymphoid leukaemia 56 1 100 27 2 2 2 5 7 10 1.0 1.6 0.07 1.2 €91
Myeloid leukaemia 37 1 100 11 2 4 -9 2 4 0.7 1.1 0.05 08 (92-94
Leukaemia, unspecified 18 1 100 5 2 2 3 2 3 0.3 0.5 0.02 04 C9
Other and unspecified 299 21 73 36 15 17 36 3 56 ’ 77 54 8.7 0.45 72 0&U
All sites 3718 247 87 218 131 206 350 G483 849 1234 67.6 5.65 938 ALL
All sites but C44 3426 < 228 86 216 126 - 202 324 50 442 776 1112 623 .7100.0 % 5.21 86.0 " ALLbCH4

Average annual population 334285 248972 205423 120263 81940 59187 49549
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Table 2. Algeria, Batna (1995-1999)
NUMBER OF CASES BY AGE GROUP - MALE

outh 0 100 8 9 C00-06
Salivary gland 0 - - C07-08
Nasopharynx 0 11 7 Cll
Other pharynx 0 2 7 __€09-10,C12-14
Oesophagus 0 e a4 Cls
Stomach: =~ = 0 15 35 Cl6
Colon, rectum and anus - 0 9 13 ci821
Liver 0 3 7 Cc22
Gallbladder etc. 0 6 11 C23-24
Pancreas 0 3 8 C25
Laym¢ 0 8 8 e
Trachea, bronchusandlung = -0 1 18 - C33-34
Bone ) 0 1 4 _C4041
‘Melanoma of skin 0 i 2 43
Otherskin =~ = .~ 200 26 T o4
‘Mesothelioma: & 0 1 C45
‘Kaposi sarcoma 0 e .46
Peripheral nerves 0 - Cc47
Connective and soft tissue 15 0 2 2 C49
Breast ) 12 ] 4 8 C50
0 3 19 cel
S0 20 . ce2.
0 3 7 C64
Renal pelvis, ureter and other urinary 1 0 - - C65-66,C68
Bladder 0 67 ) ) 4 10 - ce7
Bye e 0 67 - L - o 069
- Brain, nervous system. 0 22 6 3 2 T L C70-72
Thyroid = e . 0 100 - fcin 1 3 C73
Hodgkin disease 0 83 5 1 - - csi
Non-Hodgkin lymphoma ) 30 0 100 6 3 1 9 (C82-85,C96
Multiplemyeloma: = 0o ey L0 L0 di . L 3 c9.
Lymphoid leukaemia 0 8 10 - 4 7 C91
Myeloid leukaemia 0 7 4 4 5 2 C92-94
Leukaemia, unspecified 0 0 1 1 - - Cc95
Other and unspecified 0 s S 4 3 s o0&y
_Allsites 0 76 v 62 4 6 157 299 ALL
- AllsitesbutCad. 0 A3 a6l 46 g 131 222 10000 - ALLDCH4
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Table 2. Algeria, Batna (1995-1999)
NUMBER OF CASES BY AGE GROUP - FEMALE

ou 0 0.
Salivary gland 0 - - - 0.0
Nasopharynx 0 2 3 4 29
Other pharynx ) 0 - 1 2 05 C09-10,C12-14
Oesophagus e “Q 1 2 s 2 Cl5
Stomach 0 105 8 114 45 Cl6:
Colon;: rectum and anus. 0 8 15 13 62 Cl8:21
Liver 0 6 5 7 2.8 Cc22
Gallbladder etc. 0 23 28 29 11.6 C23-24
‘Pancreas 0 1 4 4 12 ’C25
Larynx. . 0 - A e 04 . (32
Trachea, bronchus andlung 0 4 oL 15 03334
Bone ) 1 3 2.0 4041
Melanomaofskm 0 2 G BB G
Other skin- =0 ~90 13 53 c44:
Mesothelioma 0 100 e 2 03 Y
‘Kapost sarcoma - 0 Lo o e 00 0400
Peripheral nerves 0 E - 0.0 c47
_Connective and soft tissue 0 100 2 1 1.3 Cc49
‘Breast: . 0 99 - = 6 24.2 a0
Valva 0 100 " e 1 s v O8]
Vagina 0 2100 - Lo 1 04 G920
Cervix -0 100 - . ol 20 96 cs3
Uterus 0 2100 = e 3 29 C54:-55
Ovary 0 97 = 2 3 3.9 Cs6
“Placenta S0 100 - LE ., = S0 €58
Kidney 0 75 2 1 3 - 1.1 Cc64
Renal pelvis, ureter and other urinary 0 - - - - - 0.0 C65-66,C68
Bladder 0 100 - - - 1 0.1 c67
Bye . ) e = 5 =t = 0.0 069
Brain, nervous. system 0 19. 3 3 2. 6 36 . C70-72
Thyroid: . ¢ . -0 86 - = 1 6 3 29 G730
Hodgkin disease 0 89 1 4 - - 1.2 C81
Non-Hodgkin lymphoma 0 95 1 3 1 7 2.5 C82-85,C96
' Multiple myeloma 0 33 - e w 1 04 9
Lymphoid leukaerma 0 14 10 - 3 - 1.9 Co1
Myeloid leukaemia 0 13 7 3 3 i 3.2 C92-94
Leukaemia, unspec1ﬁed 0 0 - 1 - - 0.3 _C95
Otherandunspecifid . »™ 0 66 3 i i s
AlSHES RTINSO 82 36 32 A2 230 o ALL
AllsitesbutC44 0 8 0 T3 D 81 35 29 159 17T 1000 ALLBCH

BOUY YUON
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Table 3. Algeria, Constantine (1994-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

ROLJY Ul 180UBY

Mouth 21 0 90 - 2 3 7 8 4

Salivary gland 2 0 100 - 1 1 - - 0.1

Nasopharynx 0 7 9 14 12 33 .

0 1 2 2 0.5 - 08 (C09-10,CI2-14

1 36 Cl6
T 41 C1821
4 0.6 C22
0 1.8 (C23-24
).8 15 cC25

g2
03334
c40-41
043

Peripheral nerves
Connective and soft tissue
Breast

0 Co4
Renal pelvis, ureter and other urinary 0 C65-66,C68
Bladder 0 - - c67
Ey 0 . €69
. 3 1 70-72
0 1 2 L ol
0 5 3 C81
0 6 7 54 (82-85C9%
0 3 L 00812
0 2 1 0.15 279 €91
Myeloid leukaemia 25 0 - 3 0.13 24 C92-94
Leukaemia, unspecified ) 2 0 - - - 001 02 C95
' i s 0 3 3 o1 038 51 o&U
700 8 49 174 482 790 ALL
703 0 38 48 78 168 466 759 ALLBCH4

Average annual population 155198 84204 59284 31858 24629 17086 13725
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Table 4. Algeria, Oran (1996-1998)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

Mouth 10 1.5 . 23 C00-06
Salivary gland 0 3 0.2 0.00 0.3 C07-08
Nasopharynx 0 9 5.8 0.50 66 Cll

Other pharynx 0 5 0.8 0.10 13  C09-10,Cl12-14
Oesophagus © 0 7 00 008 15 cl5
‘Stomach S0 35 5.1 042 76 Cl6
Colon; rectum and anus 0 523 4.9 0.51 7.2.CI18:2]
Liver 0 1 0.1 0.01 0.2 (€22
Gallbladder etc. 0 8 1.0 0.11 1.7 C23-24

~ Pancreas 0 9 0.9 0.06 L5 c25
Larynx 0 41 5.1 046 83 (€32
Trachea, bronchus and lung 0 105 14.8 148237 C33-34
Bone 0 4 1.6 0.09 17 C40—4J
‘VIelanomaofskm s 1 05 005 06 43
Otherskin. 0 e 130 7.3 053 11T G440
Mesothelioma a0 02 . 02 002 02 (45
Kaposi sarcoma’ - a3 0 20200 02 002 02 cu6
Peripheral nerves 0 0 0.0 0.0 0.00 00 C47
Connective and soft tissue 29 0 1.6 1.9 0.12 21 C49

Breast o 11 0 , ; 06 07 005 09 C50
Penis: 0 S0 0 = = = - 20000000 000 0.0 C60

GProstate . o g O = - - 56 42 48 020 92 C6l
Testis o000 . B 0 < 3 = b 05 05 :003. 058 cC62
Kidney 22 0 8 - 1 6 12 14 0.10 17 C64

Renal pelvis, ureter and other urinary 5 0 - - - 2 03 0.3 0.03 0.5 (65-66,C68
Bladder ) 148 0 - 1 5 75 84 9.5 0.70 136 C67
Eyell 0 g g 12 o L 4 i g o0e 12 e

VBram nervous system e o420 0 11 3 S5 3 24 27 021 28 C70:72

< Thyroid - S coman 0 - - 2 = 04 0.5 0.04 04 C73
Hodgkin disease 56 0 19 i4 9 1 32 3.6 0.22 31 C8!
Non-Hodgkin lymphoma 125 0 34 20 -9 15 A 8.0 0.54 82 (82-85C%
‘Multiplemyeloma = 130 - s - 3 07908 011 12 Cc9
Lymphoid leukaemia 25 0 16 1 1 3 14 1.6 0.09 1.5 ¢91
Myeloid leukaemia 13 0 2 2 2 3 0.7 0.8 0.05 0.9 (92-94
Leukaemia, unspecified 5 0 1 1 2 1 0.3 0.3 0.01 03 C95
Othér and unspecified 178 0 8 120 21 50 : 100 114709200 142 0&U
All sites - 1685 0 133 97 104 562 95.1 8.04 1369 ALL

. All sites but C44 G S /1555 0 132 2008 il 346_:; 0494 8T8 1000 751 1252 VALLbC44j

Average annual population 191541 127986 102891 70736 44279 29493 23673
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Mesothelioma

Ovary.

Mouth
Salivary gland
Nasopharynx
Other pharynx
Qesophagus
Stomach :
Colon, rectum: and anus
Liver

Gallbladder etc.

Pancreas

La.rynx

Trachea; brohchus and lung

Bone

Melanoma of skin =
Other skin-

Kaposi sarcoma .
Peripheral nerves
Connective and soft tissue
Breast
Vulva
Vagina
Cervix ut
Uterus:

Placema
Kidney

Renal pelvis, ureter and other urinary

Bladder

Eye

Brain, nervous system
Thyroid ‘

Hodgkin dlsease
Non-Hodgkin lymphoma
Multiple myeloma:
Lymphoid leukaemia
Myeloid leukaemia
Leukaemia, unspecified
Other and unspecified
All sites.

:Allsites but €44

Average annual population

1818
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Table 4. Algeria, Oran (1996-1998)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE
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Table 5. Algeria, Setif (1993-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

ROLLY Ul J30UBY

Mouth 46 0 98 1 . . C00-06
Salivary gland 7 0 100 - 0.2 0.5 C07-08
Nasopharynx 134 0 98 3 4.5 9.8 Cll
Other pharynx 0 1 L9 43  C09-10,C12-14
0 ha 030007 s : :
st : 44 96 clo -
Colon, rectum and anus 20060 Ci821
Liver 0.8 1.7 C22
Gallbladder etc. 1.0 2.1 C23-24
Pancreas 0.1 . c25
Laryn“ : 1.2 . ‘C32
Trachea, bronchus nd’lung 8.2 €33-34 -
Bone 0.8 ) ‘C40 -41
:Melanomaofskm o 000 ca3
Other skin. L8 44
- Mesotheliom 00 e
- Kaposi sarcoma. 0.0 G456
Peripheral nerves 0.1 0.1 C47
Connective and soft tissue 1 . 0.7 49
05 50
0.1 .C60:
. 43 C61
02 Cc62
0.8 C64
Renal pelv1s ureter and other urinary 0.0 C65-66,C68
Bladder 4.0 (67
02 Ce9
5 0 - 14 C70-72
! 20 03 C73
Hodgkm dlsease 5 23 C8I
‘Non-Hodgkin lymphoma 13 3.6 (C82-85C9
- Multiple myeloma 2 0.2 4 S 03..¢c9
Lymphoid leukaemia 6 14 32 0.08 1.5 C91
Myeloid leukaemia 5 0.7 1.6 0.06 1.0 (C92-94
Leukaemia, unspemﬁed ) 9 ) 1 0.3 0.7 0.03 04 C95
Otherandunspec1ﬁed L g 100 3000 320070 038 54 0&U
1416 10 8 465 473 N 525 785 ALL ;
1361 © 103 8 92 441455 1000 508 755 ALLbCH

Average annual population 255997 131540 76749 54443 32852 22393 24376
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Table 5. Algeria, Setif (1993-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE

Mouth 16 0 100 1 - 0.5 1.1 0.05 0.9 C00-06
Salivary gland 8 0 100 - 0.3 06  0.04 0.4 C07-08
Nasopharynx 51 0 84 8 1.7 3.6 0.17 22 cl
Other pharynx 9 0 100 - 0.3 06  0.04 0.5 C09-10,C12-14
Oesophagus . i LS 0 80 0.2 0.4 :

‘Stomach : CERlanEs 56 0 89 19 3.9

Colon, rectum and anus : St 890 93 3.0 6.2

Liver 32 0 47 1.1 2.2

Gallbladder etc. 152 0 90 5.1 10.7

Pancreas 10 6 70 0.3 0.7

~Larynx : S o s 00 100 0.1 0.1

Trachea; bronchus and fung: =02 e 300 97 100000220

Bone ) 31 0 97 1.0 2.2

Melanoma of skin ‘ 1.0 - 100 0.0 0:1

Other skin : G 240000 100 0.8

Mesothelioma: i U = - 0.0 0.0

Kaposi sarcoma S 1 02100 - 0.0 0.1

Peripheral nerves 1 0 100 - 0.0 0.1

Connective and soft tissue 11 0 91 3 4. 1 0.4 0.8

Breast : ‘ S g 060 . 1 1 42 1057222

Vulva o e e L e G = = o S 02004

Vagina g 4.0 100 . Ll L 201030

Cervixuteri: i 2030 00 96 . - 5 L4 6.7 142

Uterus . b 17000 94 - - - 8 0.6 12
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Table 6. Algeria: case series

Oral cavity! 402 4.1% 136 1.4% 100 10 2.9% 10 2.1%
Nasopharynx 497 5.0% 222*  22% 100 25 7.3% 10 2.1%
Other pharynx 2 0.6% 1 0.2%
Oesophagus 56 0.6% 30 0.3% 100 6 1.7% 7 1.5%
Stomach 436 4.4% 174 1.7% 100 53 15.4% 31 6.6%
Colon/rectum 398 4.0% 266 2.7% 100 16 4.7% 24 5.1%
Liver 189 1.9% 180 1.8% 100 16 4.7% 20 4.3%
Pancreas 33 0.3% 21 0.2% 100 13 3.8% 12 2.6%
Larynx 907 9.2% 82 0.8% 100 29 8.4% 1 0.2%
Lung 309 3.1% 50 0.5% 100 19 5.5% 4 0.9%
Melanoma 111 1.1% 82 0.8% 100 4 1.2% 0 0.0%
Other skin 2449  24.8% 1267  12.7% 100 13 3.8% 9 1.9%
Kaposi sarcoma

Breast 53 0.5% 1147 11.5% 100 1 0.3% 138 29.4%
Cervix uteri 3002 30.1% 100 26 5.5%
Corpus uteri 502 5.0% 100 5 1.1%
Ovary etc. 241 2.4% 100 32 6.8%
Prostate 138 1.4% 100 3 0.9%

Penis 47 0.5% 100 0 0.0%

Bladder 314 3.2% 48 0.5% 100 3 0.9% 0 0.0%
Kidney etc. 121 1.2% 88 0.9% 100 1 0.3% 0 0.0%
Eye 154 1.6% 126 1.3% 100 0 0.0% 1 0.2%
Brain, nervous system 112 1.1% 81 0.8% 100 1 0.3% 3 0.6%
Thyroid 83 0.8% 183 1.8% 100 1 0.3% 6 1.3%
Non-Hodgkin lymphoma 788 8.0% 412 4.1% 100 7 2.0% 5 1.1%
Hodgkin disease 383 3.9% 112 1.1% 100 17 4.9% 14 3.0%
Myeloma 12 0.1% 9 0.1% 100 9 2.6% 7 1.5%
Leukaemia 431 4.4% 300 3.0% 100 27 7.8% 30 6.4%
ALL SITES 9867 100.0% 9957  100.0% 100 344 100.0% 470  100.0%

! Includes salivary gland tumours
* Includes oropharynx
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Table 7. Registry of digestive tract cancer, Algiers, 1987-89 (Abid & Benabadji, 1999)

Oesophagus C1s 0 0 0 0 6 8 9 25 3.8% 1.0 21
Stomach Cl6 0 5 17 30 43 43 &4 241  36.9% 9.2 17.5
Colon/rectum C18-21 4 12 18 26 44 40 66 215 32.9% 8.2 15.2
Liver C22 1 0 1 4 9 5 14 34 52% 13 2.5
Gallbladder etc. ~ C23-24 0 0 0 1 6 12 14 33 5.1% 13 2.6
Pancreas C25 0 0 0 1 6 15 13 36 5.5% 1.4 2.9
All sites C15-C26 22 26 41 64 117 131 220 653 100.0% 249 46.6
Population (1988) 413372 177571 114135 57793 49674 30468 30989 874005

esophagus 0 4 4 3 11 2.2% 0.4 0.8
Stomach Cleé 3 0 13 24 28 29 126  25.7% 4.8 7.7
Colon/rectum C18-21 1 4 10 25 29 40 136  27.8% 52 8.4
Liver C22 0 0 3 3 7 9 8 30 6.1% 1.1 2.0
Gallbladder etc. ~ C23-24 0 0 3 10 32 31 43 120 24.5% 4.6 7.8
Pancreas C25 0 0 0 0 3 6 6 15 3.1% 0.6 1.0
All sites C15-C26 13 5 31 60 98 122 146 490 100.0% 187 30.8
Population (1988) 393171 168923 111122 66589 58070 36068 37329 871272

Table 8. Childhood cancer, Algeria, Algiers (1993-1997)

Leukaemia 25 22 19 66 1.9 19.5 246 200 159 200 206 100.0

Acute lymphoid leukaemia 16 15 9 40 1.7 11.8 158 137 7.5 121 127 100.0
Lymphoma 10 17 14 41 19 12.1 99 155 117 124 122 1000

Hodgkin disease 3 3 5 11 0.6 3.2 3.0 2.7 4.2 33 3.2 100.0

Burkitt lymphoma 0 0 0 0 - - - - - - - -
Brain and spinal neoplasms 7 22 15 44 19 13.0 69 200 126 133 128 932
Neuroblastoma 12 16 5 33 3.1 9.7 11.8 14.6 42 100 105 100.0
Retinoblastoma 14 4 1 19 0.9 5.6 13.8 3.6 0.8 5.8 6.8 100.0
Wilms tumour 15 8 4 27 0.8 8.0 14.8 7.3 34 8.2 9.0 963
Bone tumours 1 7 25 33 3.1 9.7 1.0 64 21.0 100 85 879
Soft tissue sarcomas 4 5 6 15 2.0 4.4 3.9 4.6 5.0 4.5 4.5 80.0

Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 9 0 2 11 0.8 32 8.9 - 1.7 33 3.9 100.0
Other 14 14 22 50 19 14.7 13.8 128 185 151 148 760
All 111 115 113 339 1.8 100.0 1094 1048 948 1026 103.7 932
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Table 9. Childhood cancer, Algeria, Oran (1996-1998)

eukaemia 3 11 13 27 24 124 85 293 323 238 221 1000
Acute lymphoid leukaemia 3 8 9 20 2.3 9.2 85 213 224 177 166 950
Lymphoma 19 34 19 72 2.8 33.0 536 905 472 636 63.6 1000
Hodgkin disease 2 12 8 22 6.3 10.1 56 319 199 194 183 1000
Burkitt lymphoma 0 0 0 0 - - - - - - - -
Brain and spinal neoplasms 2 3 3 8 3.0 3.7 5.6 8.0 7.5 7.1 69 50.0
Neuroblastoma 6 3 1 10 15 4.6 16.9 8.0 25 8.8 9.8 900
Retinoblastoma il 6 0 17 2.4 7.8 31.0 160 - 150 17.2 1000
Wilms tumour 8 8 4 20 0.7 9.2 226 213 99 177 185 100.0
Bone tumours 3 2 10 15 0.4 6.9 8.5 53 248 132 122 933
Soft tissue sarcomas 3 5 4 12 3.0 55 85 133 99 106 105 917
Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 0 0 0 0 - - - - - - - -
Other 9 10 18 37 0.8 17.0 254 266 447 327 314 973
All 64 82 72 218 1.6 100.0 180.6 2183 1789 1925 1922 959
Table 10. Childhood cancer, Algeria, Setif (1993-1997)

Leukaemia 16
Acute lymphoid leukaemia 13

Lymphoma 15
Hodgkin disease 3
Burkitt lymphoma

Brain and spinal neoplasms

Neuroblastoma

Retinoblastoma

Wilms tumour

Bone tumours

Soft tissue sarcomas
Kaposi sarcoma

Germ cell tumours

Other

All
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Table 11. Childhood cancer, Algeria, 4 Registries

49 69 53 171 17 21.0 18.6 25;3 190 21.0 209 983

Leukaemia
Acute lymphoid leukaemia 35 47 29 111 1.8 13.6 133 172 104 136 137 99.1
Lymphoma 49 75 57 181 2.2 222 186 275 204 222 220 1000
Hodgkin disease 9 29 20 58 2.1 7.1 34  10.6 7.2 7.1 6.8 100.0
Burkitt lymphoma 0 1 2 3 2.0 04 - 0.4 0.7 0.4 0.3 100.0
Brain and spinal neoplasms 13 28 24 65 2.1 8.0 49 103 8.6 8.0 7.7 831
Neuroblastoma 25 20 8 53 2.5 6.5 9.5 73 29 6.5 6.9 98.1
Retinoblastoma 29 10 1 40 1.2 49 11.0 3.7 04 49 5.5 100.0
Wilms tumour 35 20 8 63 0.7 7.7 133 7.3 29 7.7 83 96.8
Bone tumours 5 16 45 66 1.1 8.1 1.9 59 16.1 8.1 7.3 909
Soft tissue sarcomas 7 10 12 29 2.6 3.6 2.7 3.7 43 36 35 86.2
Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 9 2 2 13 0.9 1.6 34 0.7 0.7 1.6 1.8 1000
Other 34 37 63 134 1.2 16.4 129 136 226 164 159 813
All 255 287 273 815 15 100.0 96.7 1052 977 999 99.7 937
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3.1.2 Egypt

Background
Climate: Desert; hot dry summers with moderate winters.

Terrain: Vast desert plateau interrupted by Nile valley and delta.

Ethnic groups: Eastern Hamitic stock (Egyptians, Bedouins and
Berbers) 99%, Greek, Nubian, Armenian, other European (primarily
Italian and French) 1%.

Religions: Muslim (mostly Sunni) 94% (official estimate), Coptic
Christian and other 6% (official estimate).

Economy—overview: At the end of the 1980s, Egypt faced
problems of low productivity and a poor economy with excessive
population growth, high inflation and urban overcrowding.
Substantial progress has been made in improving macroeconomic
performance, with moves towards a more decentralized, market-
oriented economy. Foreign investment has been increasing but
since 1997 there has been a sharp downturn in tourism.

Industries: Textiles, food processing, tourism, chemicals,
petroleum, construction, cement, metals.

Agriculture—products: Cotton, rice, corn, wheat, beans, fruits,
vegetables; cattle, water buffalo, sheep, goats. The annual fish
catch is about 140 000 metric tons.

Cancer registration

Cancer Registry of Alexandria

Alexandria is the second largest governorate in Egypt, situated on
the Mediterranean coast, with an estimated population of over three
million. The Alexandria Regional Cancer Registry was initiated by
the Alexandria Faculty of Medicine in 1960. In its early phase, it was
a hospital registry covering only university hospitals. In 1963, the
registry headquarters was transferred to the Depariment of Medical
Statistics at the Medical Research Institute and the registry became
a central hospital-based registry, covering 18 hospitals all over
Alexandria (university, health insurance, medical organization,
school health, and Ministry of Health hospitals).

Data are collected actively on standardized registration
forms. Cases are ascertained from a variety of sources (medical
and surgical departments, radiology, pathology and medical
records). The data collected are revised and coded centrally. An
index system is used to allow rapid manual retrieval of
information and to avoid duplicate registration. Tumour
diagnoses are classified according to the ninth revision of the
ICD and to the ICD-O coding systems.

Cairo Metropolitan Cancer Registry

The cancer registry of the metropolitan Cairo area (CMCR) was
started in 1973 and has published several reports. The registry was
a multi-hospital register of patients with cancer attending nine
hospitals belonging to the Universities of Cairo, Azhar and Ain
Shams and six Ministry of Health hospitals in the metropolitan Cairo
area. Hospitals in the private sector were not included, but these
provided only a small percentage of hospital care for cancer at that
time. Cases were also contributed from Assiut University hospital,
located 350 km to the south of Cairo. Data on cancer cases were
recorded on reporting forms from inpatient departments, outpatient
clinics and pathology and haematology departments and sent to the
central registry, which maintains an alphabetical index in order to
avoid duplicate registrations. At the time, the estimated population
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of the Greater Cairo Area was 8.6 million and that of Assiut
Governorate 1.8 million.

Registry of the National Cancer Institute, Cairo

The Registry of the National Cancer Institute (NCI) in Cairo has
recorded details of all patients hospitalized at the Institute since
1970. At least until 1988, registration was restricted to inpatients.
A card system with different indices was in use at least until 1987
(Sherif & Ibrahim, 1987).

The NCI has a wide catchment area, covering the entire
country. Although this might in theory allow a fairly good estimate
of the relative frequencies of different types of cancer in Egypt,
there is undoubtedly some selection of the type of patients
referred and admitted to the Institute, related to the facilities and
expertise available.

Pathology Registry of Cairo

This registry was established in 1969 at the National Cancer
Institute. It has published frequencies for the five years 1985-89
(see below).

Population-based cancer registration

In 2000, a national Cancer Registry project was launched by the
Ministry of Health and Population. A coordinating centre in Cairo
was charged with the tasks of coordinating the work of eight
regional cancer registries, located in Aswan, Damanhour,
Elsalem, Menya, Tanta, Sohag, Domiatt and Nasser Institute
Hospital (Cairo). Some of the registries had been established for
some time, including the registries in Aswan (1988) and Tanta,
Gharbia Governorate (1997). Detailed results are not so far
available (2002).

Review of data

Alexandria cancer registry

Frequency data have been published for the period 1972-91,
together with estimated incidence rates, based on the estimated
average population at risk during this period (Table 1). Out of a total
of 43 496 cases, 21 792 were men and 21 604 women. In men,
bladder cancer occupies the first place (15.9%), followed by brain
and central nervous system cancers (11%), non-Hodgkin
lymphomas (10.8%) and lung (7.9%) and larynx (6.2%) cancers.
Breast cancer is the commonest cancer in women (32.7%),
followed by central nervous system cancers (7.2%), non-Hodgkin
lymphomas (6.3%), cervix cancer (4.5%) and cancers of the colon
and rectum (4.2%).

The estimated incidence rates must be considered
approximations. They suggest a relatively high incidence of breast
cancer in women (ASR 35.6 per 100 000), bladder cancer in men
(ASR 19.2) and non-Hodgkin lymphoma in both sexes (ASR 10.1 in
men and 6.4 in women). The rather high relative frequency of ‘brain
cancer’ presumably represents mis-diagnosis or misrecording of
metastatic cancers.

Cairo Metropolitan Cancer Registry

The data presented in Table 2 are for 1978 and 1979, from Aboul
Nasr et al. (1986). The most striking feature is the very high
frequency of bladder cancer, which comprises 28.8% of cancers in
males and 11.7% of cancers in females. This elevated frequency
has often been reported (Ibrahim & Elsebai, 1983) and is related to
the prevalence of schistosomiasis in Egypt. The frequency in this
series is somewhat higher than in the general population, since the
National Cancer Institute (one of the hospitals reporting to the
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Registry) has a particular interest and expertise in the management
of this cancer; 31.8% of cases registered at the Institute in 1976-77
were bladder cancer (lbrahim, 1982).

In females, breast cancer is the dominant tumour (23.3% of
cases); it is considerably more common than cervical cancer (8.8%).

The relatively high frequencies of lymphomas in people of each
sex are of note, and are partly related to the young age structure of
the population.

Registry of the National Cancer Institute, Cairo

The results for 1970-85 (Sherif & Ibrahim, 1987) are shown in Table
2. The frequency of bladder cancers (40.6% of cancers in men,
14.3% in women) and of female breast cancer (33.9% of female
cancers) are more extreme than those in the CMCR, presumably
reflecting the special treatment services provided by this hospital.

Pathology Registry of Cairo

This has published frequencies for the five years 1985 to 1989, out
of a total of 23 567 biopsies, 26.3% were cancer of the bladder,
12.2% lymphomas, 11.3% breast, 7.6% oral cavity and pharynx,
6.7% leukaemias and 3.5% cervix cancer.

Cancer moriality rates in Egypt
Soliman et al. (1999) have published cancer mortality rates, based
on the mandatory and routinely available mortality records of
Menofeia province in the Nile Delta region of Egypt (Table 3). They
compared the results with data from the Surveillance Epidemiology,
and End Results (SEER) mortality rates of the United States.
Bladder and liver cancers are the two most common causes of
cancer mortality in Menofeia province. The high frequency and age-
adjusted mortality rates of bladder and liver cancer revealed by this
study may be explained by the fact that Menofeia is a rural region
exposed to schistosomal infections.

Childhood cancer

Data on childhood cancer from the Alexandria cancer registry
(Bedwani, 1992; Bedwani et al., 1998) and from the register of
tumour pathology in the National Cancer Institute (Mokhtar, 1991)
are summarized in Table 4.
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Table 1. Alexandria Cancer Registry: 1972-91

Mouth C00-08 669 3.1% 2.6 32 333 1.5% 1.4 2
Nasopharynx Cl1 328 1.5% 1.3 1.5 163 0.8% 0.7 0.6
Other pharynx C09-10,C12-14 719 3.3% 2.8 2.1 309 1.4% 13 0.8
Oesophagus C15 729 33% 28 29 1062 4.9% 43 1.1
Stomach C16 399 1.8% 1.5 2.0 346 1.6% 1.4 1.5
Colon/rectum C18-21 937 43% 3.6 4.4 914 4.2% 3.7 1.9
Liver C22 60 0.3% 0.2 0.6 568 2.6% 2.3 1.8
Pancreas C25 299 1.4% 1.2 2.0 180 0.8% 0.7 0.5
Larynx C32 1346 6.2% 5.2 7.4 146 0.7% 0.6 0.9
Lung C33-34 1726 7.9% 6.6 9.5 368 1.7% 1.5 1.8
Melanoma of skin C43 0 0.0% 0 0.0%

Other skin C44 1420 6.5% 5.5 6.9 568 2.6% 23 2.9
Kaposi sarcoma C46 0 0.0% 0 0.0%

Breast C50 7068 32.7% 279 35.6
Cervix C53 970 4.5% 3.9 5.5
Corpus C54 625 2.9% 2.5 3.8
Ovary etc. C56-57 526 2.4% 2.1 2.4
Prostate C61 442 2.0% 1.7 2.6

Testis C62 115 0.5% 0.4 0.6

Bladder C67 3466 15.9% 133 19.2 675 3.1% 2.7 3.6
Kidney etc. C64-66 263 1.2% 1.0 1.1 230 1.1% 0.9 1.0
Brain C71-72 2398 11.0% 9.2 10.2 1561 7.2% 6.3 6.1
Thyroid C73 294 1.4% L.l 14 568 2.6% 23 2.9
Non-Hodgkin lymphoma  C82-85,C96 2349 10.8% 9.0 10.1 1369 6.3% 5.5 6.4
Hodgkin disease C81 656 3.0% 2.5 2.6 378 1.7% 1.5 1.5
Myeloma C90 198 0.9% 0.8 1.0 131 0.6% 0.5 0.7
Leukaemia C91-95 1065 4.9% 4.1 4.0 776 3.6% 3.1 3.4
Other sites Other 1591 7.3% 6.1 6.8 1517 7.0% 6.1 7.0
All sites ALL 21792 100.0% 824 102.0 21604  100.0% 85.6 95.6

Source: Alexandria Cancer Registry 1972-1991. Alexandria University Medical Research Institute, The Medical Statistics and Clinical
Epidemiology Unit, 1992
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Table 2. Egypt: frequency data

Oral cavity! 194 4.6% 95 3.5% 815 4.2% 565 4.5%
Nasopharynx 49  12% 16 0.6% 136 0.7% 67 0.5%
Other pharynx 142 33% 53 1.9% 548 2.8% 376 3.0%
Oesophagus 68  1.6% 16 0.6% 710 3.6% 211 1.7%
Stomach 42 1.0% 27 1.0% 252 1.3% 87 0.7%
Colon/rectum 199 47% 108 4.0% 783 4.0% 243 1.9%
Liver 104 24% 47 1.7% 33 0.2% 13 0.1%
Pancreas 10 02% 11 0.4% 113 0.6% 33 0.3%
Lung 121 2.8% 18 0.7% 440 2.2% 74 0.6%
Melanoma 234 5.5% 241 8.8% 1002 5.1% 529 4.2%
Other skin '
Kaposi sarcoma

Breast 52 12% 635 233% 228 1.2% 4305 33.9%
Cervix uteri 241 8.8% 579 4.6%
Corpus uteri 40 1.5% 267 2.1%
Ovary etc. 94 3.4% 357 2.8%
Prostate 103 0.5% 0.0%
Penis 28 0.1% 0.0%
Bladder 1225  28.8% 319 11.7% 7953  40.6% 1820 14.3%
Kidney etc. 31 0.7% 14 0.5%

Eye 72 17% 40 1.5% 122 0.6% 71 0.6%
Brain, nervous system 78 1.8% 45 1.6% 28 0.1% 13 0.1%
Thyroid 47  1.1% 65 2.4% 183 0.9% 320 2.5%
Non-Hodgkin lymphoma 224 53% 106 3.9% 1024 5.2% 446 3.5%
Hodgkin disease 142 33% 62 2.3% 861 4.4% 244 1.9%
Myeloma 15  04% 8 0.3% 37 0.2% 29 0.2%
Leukaemia 157 3.7% 105 3.8% 931 4.7% 363 2.9%
ALL SITES 4252 100.0% 2729 100.0% 19610  100.0% 12695  100.0%

UIncludes salivary gland tumours

Table 3. Menofeia, Egypt: age-adjusted mortality rates (per 100 000)
(1992-96) (Soliman et al., 1999)

Urinary bladder 9.5 15.6 39
Liver 8.4 10.5 44
Leukaemia 4.0 5.0 35
Breast 4.8 04 8.9
Colorectum 35 44 2.7
Lung 33 54 0.9
Brain 1.8 2.2 1.5
Stomach 1.8 2.2 1.5
Non-Hodgkin lymphoma 1.2 1.6 0.9
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Leukaemia

Acute lymphocytic leukaemia

Lymphoma
Burkitt lymphoma
Hodgkin disease

Brain and spinal neoplasms

Neuroblastoma

Retinoblastoma

Wilms tumour

Bone tumour

Soft-tissue sarcomas
Kaposi sarcoma

Other

Total

409

512

10

44
124
151

327
1577

Table 4. Egypt: Childhood cancer

25.9%

32.5%

0.6%

2.8%
7.9%
9.6%

20.7%
100.0%

1023

1102

1064
142
43
335
335
66

71
4181

24.5%

26.4%

25.4%
3.4%
1.0%
8.0%
8.0%
1.6%

100.0%

259
81
400

126
244
66

50
83
62

143
1315

19.7%
6.2%
30.4%
0.1%
9.6%
18.6%
5.0%
0.6%
3.8%
6.3%
4.7%
0.0%
10.9%
100.0%

2 Cases aged <20 years




3.1.3 Libya

Background
Climate: Mediterranean along coast; dry, extreme desert interior.

Terrain: mostly barren, flat to undulating plains, plateaux,
depressions.

Ethnic groups: Berber and Arab 97%; remainder Greek, Maltese,
ltalian, Egyptian, Pakistani, Turkish, Indian and Tunisian.

Religions: Sunni Muslim 97%.

Economy-—overview: The economy depends primarily upon
revenues from the oil sector, which contributes practically all export
earnings and about one-third of GDP. The non-oil manufacturing
and construction sectors, which account for about 20% of GDP,
have expanded from processing mostly agricultural products to
include production of petrochemicals, iron, steel, and aluminium.
Although agriculture accounts for only 5% of GDP, it employs 18%
of the labour force. Climatic conditions and poor soils severely limit
farm output and Libya imports about 75% of its food requirements.

Industries: petroleum, food processing, textiles, handicrafts,
cement.

Agriculture—products: wheat, barley, olives, dates, citrus,
vegetables, peanuts; meat, eggs.

Cancer registration
There has been no cancer registration in Libya.

Review of data

A study on 1124 histologically-diagnosed cases (664 males and 460
females), seen at the oncology clinic of the central Hospital, Tripoli,
from 1981 to 1985 was reported by Akhtar et al. (1993). In males,
lung cancer was the most common cancer (22.4%), followed by
non-Hodgkin lymphoma (10.4%), Hodgkin disease (9.0%), larynx
caner (4.7%) and stomach cancer (4.7%). In females, breast cancer
was in the first position (29.8%), followed by ovary (7.8%),
non-Hodgkin lymphoma (7.6%) and Hodgkin disease (3.7%).
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3.1.4 Morocco

Background
Climate: Mediterranean, becoming more extreme in the interior

Terrain: Northern coast and interior are mountainous with large areas
of bordering plateaux, intermontane valleys, and rich coastal plains

Ethnic groups: Arab-Berber 99.1%, other 0.7%, Jewish 0.2%
Religions: Muslim 98.7%, Christian 1.1%, Jewish 0.2%

Economy—overview: Morocco is essentially an agricultural country,
although only 19% of the total land is cultivated

Industries: Phosphate rock mining and processing, food
processing, leather goods, textiles, construction, tourism

Agriculture—products: Barley, wheat, citrus, wine, vegetables,
olives; livestock

Cancer registration

A hospital-based registry was set up in the newly founded National
Institute of Oncology in 1986. This registry expanded its activities to
cover the province of Rabat-Salé in October 1990.

Review of data

Data from the hospital registry of the National Institute of
Oncology (Table 1) were published for 1986 to 1987 on the basis
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of 5148 cases (Chaoki & Gueddari, 1991). In women, cervix
cancer accounts for 35% of all cancers, followed by breast
cancer (22.3%). In men, cancer of the nasopharynx came first at
12.3%, followed by lymphomas 10.1%, larynx 8.2%, and lung
cancers 6.5%.

Childhood cancer

Table 2 shows details of a series of 444 cases of childhood cancer
admitted to the Hospital for Children in Rabat over a three-year
period, 1983-85 (Msefer Alaoui, 1988). it excludes children
requiring neurosurgery, who were not treated in this hospital. The
most commonly recorded childhood cancers were lymphomas
(32.6% of the total), of which about 20% were Burkiti lymphoma,
leukaemias (22.7% of cases) and Wilms tumour (10%).
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Table 1. Morocco: case series

Oral cavity! 73 4.5% 25 1.2% -
Nasopharynx 200 12.3% 107 5.3%
Other pharynx

Oesophagus 37 2.3% 22 1.1%
Stomach 25 1.5% 8 0.4%
Colon/rectum

Liver

Pancreas

Lung 106 6.5% 0.0%
Melanoma

Other skin 82 5.1% 0.0%
Kaposi sarcoma

Breast 21 1.3% 453 22.3%
Cervix uteri 710 34.9%
Corpus uteri 47 2.3%
Ovary etc. 60 2.9%
Prostate 39 2.4%

Penis 0.0%

Bladder 25 1.5% 5 0.2%
Kidney etc.

Eye

Brain, nervous system 67 4.1% 0.0%
Thyroid

Non-Hodgkin lymphoma 103 6.4% 56 2.8%
Hodgkin's disease 61 3.8% 23 1.1%
Myeloma

Leukaemia

ALL SITES 1620 100.0% 2034 100.0%
ILip and tongue

Table 2. Morocco: childhood case series

Leukaemia 101 22.7%

Acute lymphocytic leukaemia 75 16.9%
Lymphoma 145 32.7%

Burkitt lymphoma 30 6.8%

Hodgkin disease 49 11.0%
Brain and spinal neoplasms 15 3.4%
Neuroblastoma 39 8.8%
Retinoblastoma 21 4.7%
Wilms tumour 44 9.9%
Bone tumours 16 3.6%
Soft-tissue sarcomas 20 4.5%

Kaposi sarcoma 0 0.0%
Other 43 9.7%
Total 444 100.0%
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3.1.5 Sudan

Background
Climate: Tropical in south; arid desert in north; rainy season (April
to October)

Terrain: Generally flat, featureless plain; mountains in east and west

Ethnic groups: Black 52%, Arab 39%, Beja 6%, foreigners 2%,
other 1%

Religions: Sunni Muslim 70% (in north), indigenous beliefs 25%,
Christian 5% (mostly in south and Khartoum)

Economy—overview. Sudan is very poor. The income per
inhabitant is $250 a year and inflation is high. The private sector's
main areas of activity are agriculture and trading, with most private
industrial investment predating 1980. Agriculture employs 80% of
the work force. Industry mainly processes agricultural items. There
are potentially lucrative oilfields in south-central Sudan

Industries: Cotton ginning, textiles, cement, edible oils, sugar, soap
distilling, shoes, petroleum refining

Agriculture—products: Cotton, groundnuts, sorghum, millet, wheat,
gum arabic, sesame; sheep

Cancer registration

There has been no population-based cancer registry in Sudan.
Registration activity has been confined to a hospital-based
registry, based on records of patients attending the only
oncological hospital, the Radiation and Isotope Centre, Khartoum
(the only facility offering specialized treatment for cancer in the
country), and the Sudan Cancer Registry, based on
histopathologically confirmed cases dianosed in the National
Health Laboratories in Khartoum.

Review of data

Early reports presented data on histopathologically confirmed
cases. Hickey (1959) described 1335 malignant epithelial
neoplasms collected from the Stack Medical Research Laboratories
during the period 1935-54. Lynch ef al. (1963) published a report
on 2234 malignant tumours collected from the same source and
from the Department of Pathology, University of Khartoum, for the
period 1954-61. This series was reproduced by Daoud et al. (1968)
and compared with 1578 malignant tumours from Khartoum district
examined at the Department of Pathology in 1957—-65.

Data from the pathology-based Sudan Cancer Registry for
1978 were published by Mukhtar (1986) (Table 1). Breast cancer
was the dominant tumour (26% of tumours in females). Other
cancers of particular interest in this series were nasopharyngeal
cancer, the relative importance of which, especially in males, was
described previously (Hidayatalla et al., 1983), eye tumours, which
are mainly epithelial tumours of the conjunctiva (Malik et al., 1974),
and oral cancer.

Hidayatalla and Rahman (1986) published a series of 10 410
cases seen in the Radiation and Isotope Centre for the years
1967-84 (Table 1). The distribution of cases is on the whole similar
to that at the Sudan Cancer Registry, with some bias towards the
more radiosensitive tumours (of the breast and nasopharynx) and
against surgically treated and radioresistant cancers (of the skin
and digestive tract). The commonest cancers in males are those of
the nasopharynx, which is most frequent among the southern and
Sudanic tribes (Hidayatalla et al., 1983), non-Hodgkin lymphoma
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(Malik et al., 1974), cancer of the mouth, especially the gingiva
(Lynch ef al., 1963), and of the bladder. Kaposi sarcoma, which
comprises 1.2% of tumours in males, is commoner in patients from
the four provinces in the south and west, as noted previously by
Wasfi et al. (1967); in that area, it comprises 7.2% of cancers in
males. In females, the commonest cancers are of the breast
(Hidayatalla, 1969), cervix, ovary and mouth.

Childhood cancer

A series of 775 childhood cancer cases from the Registry of the
Radiation and Isotope Centre, Khartoum, in the period 1967-84
was published by Hidayatalla (1988). The series was divided into
two broad ethnic groupings—Arabs (including Arabs, Mowalad,
Nubians and Bejas) and Sudanics (including Nilotic and Sudanic
tribes, and Beggara). However, it was emphasized that there is no
clear demarcation between the two; there is, in fact, considerable
sharing of characteristics between them.

Table 2 shows the resuits. For the two groups taken together,
and for the Arab subgroup, the commonest diagnostic category
was the lymphomas, with 23% of all cases. For Hodgkin disease,
the relative frequencies were similar for Arabs and Sudanics, while
Burkitt lymphoma had a higher relative frequency among
Sudanics. Leukaemia was uncommon in both groups, but
particularly in the Sudanics. An exceptionally high proportion (29%)
of all leukaemias were classified as chronic myeloid. The next
largest category is retinoblastoma (15% of the total); however,
among the Sudanic subgroup this tumour accounted for 23% of all
cases and was more common than the lymphomas. The proportion
of brain tumours, neuroblastoma and Ewing sarcoma was low in
both ethnic groups.

Although not shown in the table, nasopharyngeal cancers were
common in both groups: 8.2% of cancers in Arab children and
14.8% in the Sudanic

A previous report (Abdel Rahman & Hidayatalla, 1969)
described the 63 childhood cancer cases seen at the Centre in its
first two years.
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Table 1. Sudan: case series

Sudan. Sudan Med. J., 5, 213-222

Oral cavity! 33 6.7% 22 4.0% 100 471
Nasopharynx 22 4.5% 8 1.5% 100 560
Other pharynx 7 1.4% 1 0.2% 100 102
Oesophagus 16 3.3% 21 3.8% 100 159
Stomach 13 2.7% 8 1.5% 100 26
Colon/rectum 22 4.5% 19 3.5% 100 154
Liver 25 5.1% 14 2.6% 100 43
Pancreas 6
Lung 4 0.8% 4 0.7% 100 89
Melanoma 14 2.9% 10 1.8% 100 39
Other skin 53 10.8% 30 5.5% 100 31
Kaposi sarcoma 59
Breast 7 14% 142 26.0% 100 122
Cervix uteri 82 15.0% 100

Corpus uteri 21 3.8% 100

Ovary etc 38 6.9% 100

Prostate 19 3.9% 100 40
Penis

Bladder 20 4.1% 4 0.7% 100 224
Kidney etc. 7 1.4% 7 1.3% 100 101
Eye 27 5.5% 6 1.1% 100 156
Brain, nervous system 2 0.4% 1 0.2% 100 99
Thyroid 6 1.2% 10 1.8% 100 73
Non-Hodgkin lymphoma 36 7.4% 16 2.9% 100 472
Hodgkin disease 16 3.3% 3 0.5% 100 215
Myeloma

Leukaemia 22 4.5% 10 1.8% 100 246
ALL SITES 489  100.0% 547 100.0% 100 4721

10.0%
11.9%
2.2%
3.4%
0.6%
3.3%
0.9%
0.1%
1.9%
0.8%
6.6%
1.2%
2.6%

0.8%

4.7%
2.1%
3.3%
2.1%
1.5%
10.0%
4.6%

5.2%
100.0%

350
166
83
188
18
69
19

26
16

1962
812
144
206

68
78
110
79
136
180
89

189
5689

6.2%
2.9%
1.5%
3.3%
0.3%
1.2%
0.3%
0.1%
0.5%
0.3%

0.1%
34.5%
14.3%

2.5%

3.6%

1.2%
1.4%
1.9%
1.4%
2.4%
3.2%
1.6%

3.3%
100.0%

!Includes salivary gland tumours
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Table 2. Sudan: childhood cancer

Leukaemia 63 11.3% 10 4.6%

Acute lymphocytic leukaemia 37 6.6% 4 1.8%
Lymphoma 129 23.1% 46 212%

Burkitt lymphoma 16 2.9% 15 6.9%

Hodgkin disease 52 9.3% 19 8.8%
Brain and spinal neoplasms 25 4.5% 5 2.3%
Neuroblastoma 12 22% 4 1.8%
Retinoblastoma 72 12.9% 49 22.6%
Wilms tumour 47 8.4% 15 6.9%
Bone tumours 40 7.1% 9 4.1%
Soft-tissue sarcomas 46 8.2% 15 6.9%

Kaposi sarcoma 1 0.2% 1 0.5%
Other 124 22.2% 64 29.5%
Total 558 100.0% 217 100.0%
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3.1.6 Tunisia

Background

Climate: Mediterranean climate, with temperatures averaging
10.6°C in January and 26.1°C in July. Mild rainy winters in the north.
Going south, the climate becomes progressively hotter and dryer.

Terrain: The low Atlas mountain range crosses the north of the
country from south-west to north-east, with valleys and fertile plains
between the mountains. To the south, a plateau descends
progressively to a succession of salty depressions known as
‘sebkhas’ on the border of the Sahara desert, which constitutes
nearly 40% of the Tunisian land surface.

Ethnic groups: Arab 98%, European 1%, Jewish and other 1%
Religions: Muslim 98%, Christian 1%, Jewish and other 1%

Economy—overview: The economy is diverse, with important
agricultural, mining, energy, tourism and manufacturing sectors.
Government control of economic affairs has gradually lessened
over the past decade with increasing privatization of trade and
commerce. Both tourism and trade have markedly increased in
recent years.

Industries: Tunisia possesses many large oil deposits, concentrated
in the south, that easily cover the needs of the country. The
reserves of phosphate in the south-west are the greatest in the
world. Other mineral resources are iron, lead and zinc.

Agriculture—products: Olives, dates, oranges, almonds, grain,
sugar beet, grapes, poultry, beef, dairy products

Cancer registration

Until fairly recently, the only information available on cancer
patterns in Tunisia was derived from the hospital registry of the
Institut Salah Azaiz, the main cancer freatment centre in the
country. However, there are now three regional population-based
cancer registries, covering the entire national population. These
are, in the northern region, the Cancer Registry of Tunis, in the
centre, the Cancer Registry of Sousse, and in the south, the Cancer
Registry of Sfax.

Cancer Registry of Tunis

The registry was established in 1997 and covers the populations
of the 10 governorates of the northern region of the country (4.3
million inhabitants in 1994). It is located in the Institut Salah Azaiz
in Tunis, the only specialized public cancer hospital in the
country. The registry depends upon active case-finding by
physicians attached temporarily to the registry, during their
training in public health. The hospital cancer registry of Institut
Salah Azaiz is an important source of cancer cases (40% of
registrations), but there are many other public and private
hospitals in Tunis (including fifteen teaching hospitals, and two
private radiotherapy centres), and nine regional hospitals in the
governorates. Private practice in surgery and medical oncology is
common. Information on cancers diagnosed in 15 pathology
laboratories is an important source of information, but can be
used only if the hospital admission can be traced, as the
demographic data available, notably the address, are otherwise
too sparse. Death certification is unreliable and incomplete, and
this source is not used for case-finding. For 1994 (see below),
there were an average of 1.3 sources per case registered, with
87% of cases having a single source of information.

Cancer Registry of Sousse

The registry was established in 1987 with the support of the Ministry
of Health, and is located in the pathology laboratory of the
University Hospital Farhat Hached, the principal hospitat of the city
of Sousse. The registry aims to cover the population of the central
region of Tunisia, comprising six governorates, with a population
estimated (mid-1996) at 2.5 million. Initially, however, the registry
has restricted registration to the governorate of Sousse, with a
population of 455 000 (mid-1996).

Information is collected on cancer cases diagnosed in the
pathology department and in the services of haematology, medical
oncology and radiotherapy of Farhat Hached hospital, as well as
from private pathology laboratories, and other hospitals.
Registration is largely limited to cases with a diagnosis based upon
histology or cytology.

Cancer Registry of Sfax

The registry was established in 1997, and covers the wilaya
(district) of Sfax (population 771 000 in 1997), in the southern
region of the country. It is located in the pathology department of
the Habib Bourgiba University Hospital. The registry depends on
active case-finding by physicians (two public health specialists,
two part-time) in hospitals (including two university hospitals and
two regional hospitals, as well as smaller local hospitals),
laboratories (one public, one private) and departments of
haematology and radiotherapy (one public service, one private),
plus private practitioners. Death certificates are not used as a
source of information.

Review of data
Cancer Registry of Tunis
Data from the first year of registration (1994) are presented (Table
1). There were 2085 cases in males (ASR 122 per 100 000) and
1601 cases in females (ASR 94.7 per 100 000). The principal
cancers in men are cancers of lung (ASR 26.6) and bladder (12.3).
in women, breast is the leading cancer site (24.1). The incidence
of nasopharyngeal cancer appears to be rather lower than in
northern Algeria.

There is a relatively high proportion of cases with morphological
verification of diagnosis (89% in men, 92% in women).

Cancer Registry of Sousse
2039 cases were registered in the period 1993-97 among the
residents of Sousse (Table 2). Almost all cases were
morphologically verified (the registry is essentially pathology-
based). The age-standardized incidence rates are 138.7 per
100 000 in men and 91.4 per 100 000 in women. The principal
cancers in men are lung (ASR 30.6), bladder (ASR 17.4), skin (ASR
12.4), prostate (ASR 9.3) and non-Hodgkin lymphoma (ASR 8.2).
The principal cancers among women were breast (ASR 22.7), non-
melanoma skin cancers (ASR 8.9) and cervix cancer (ASR 7.9); this
latter rate is a little higher than in the other Tunisian data.

The registry has published its results in reports for an earlier
period (1987-93) as well as for 1993-97.

Cancer Registry of Sfax

Data for 1997 are presented (Table 3). The recorded incidence
(ASR 140.5 per 100 000 in men, 99.1 per 100 000 in women) is
rather higher than in the northern region, in part due to the
relatively large numbers of skin cancers recorded (13.4% of the
total cases). The majority of cases (96%) have a morphological
validation of diagnosis, suggesting that the pathology department
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where the registry is located is the major source of cases. The
principal sites in men are cancers of the lung (ASR 24.2), bladder
(ASR 14.9) and prostate (ASR 12.4), and in women, cancer of the
breast (ASR 22.7).

Other data

Before the establishment of cancer registration in Tunisia,
information on the cancer profile was obtainable from published
case series. For example, Chadli et al. (1976) reported on 7959
cancers diagnosed histologically in 1960-69 in the Institut Pasteur
laboratory in Tunis; at that time, this was the only histopathology
laboratory in the country (Table 4). The data from the hospital
cancer registry of the National Cancer Institute (Institut Salah Azaiz)
have also been published (Mourali, 1986; Ben Abdallah, 1997).
Table 4 shows the results for the 17-year period 1969-85 (Ben
Abdallah, 1997). There are some similarities between them. Breast
cancer (especially in the hospital series) and cervix cancer are the
dominant malignancies, and there are raised frequencies of skin
cancers, respiratory cancer in men (in the hospital series), and
nasopharyngeal cancer and non-Hodgkin lymphoma.

Childhood cancer

Table 5 shows the distribution by type of 1637 childhood cancers
recorded in the hospital cancer registry of the Institut Salah Azaiz in
the 17-year period 1969-85 (Ben Abdallah, 1997). Lymphomas
were the most common cancers (28.2%) with 12% leukaemias
(mainly acute lymphocytic).
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The population-based data are in Table 6. They represent a
pooled data-set from the three registries, with 112 cases
contributed from the Northern Region (Tunis) for 1994, 68 from
Sousse (Centre) for 1993-97 and 28 cases from Sfax in 1997.
Leukaemias are the most common childhood cancers (ASR 27.8
per million), of which the majority (72%) are acute lymphocytic.
Lymphomas comprise 17% of childhood cancers, with an ASR of
14.7 per million. Few cases of Burkitt lymphoma are recorded,
although this may be due to differences in diagnostic practice: in
Tunis, five cases were recorded among the 16 childhood non-
Hodgkin lymphomas, in Sousse none among 4 non-Hodgkin
lymphomas. Among the ‘other’ category were seven cancers of the
nasopharynx and six skin cancers.
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Table 2. Tunisia, Centre, Sousse (1993-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE
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Table 3. Tunisia, Sfax (1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE
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North Africa

Table 4. Tunisia: case series

Oral cavity! 297 7.0% 107 2.9% 100 1027 8.2% 466 4.0%
Nasopharynx 236 56% 101 2.7% 100 1324 10.5% 570 4.9%
Other pharynx 49 1.2% 27 0.7% 100 224 1.8% 144 1.2%
Oesophagus 31 0.7% 15 0.4% 100 121 1.0% 81 0.7%
Stomach 138 3.3% 61 1.6% 100 241 1.9% 139 1.2%
Colon/rectum 299 71% 157 4.2% 100 418 3.3% 312 2.7%
Liver 65 1.5% 24 0.6% 100 64 0.5% 33 0.3%
Pancreas 43 1.0% 15 0.4% 100 21 0.2% 8 0.1%
Lung 167 4.0% 14 0.4% 100 1425 11.3% 87 0.7%
Melanoma 56 1.3% 33 0.9% 100 103 0.8% 79 0.7%
Other skin 631 149% 381 10.2% 100 1645 13.1% 993 8.5%
Kaposi sarcoma 24 0.6% 6 0.2% 100

Breast 20 05% 799 21.4% 100 108 0.9% 3429 29.2%
Cervix uteri 758 20.3% 100 1872 15.9%
Corpus uteri 122 3.3% 100 194 1.7%
Ovary etc. 102 2.7% 100 376 32%
Prostate 155 3.7% 100 150 1.2%

Penis 100 23 0.2%

Bladder 168 4.0% 22 0.6% 100 300 2.4% 38 0.3%
Kidney etc. 60 1.4% 41 1.1% 100 135 1.1% 111 0.9%
Eye 70 1.7% 35 0.9% 100 85 0.7% 69 0.6%
Brain, nervous system 71 1.7% 23 0.6% 100 167 1.3% 103 0.9%
Thyroid 36 09% 101 2.7% 100 129 1.0% 401 3.4%
Non-Hodgkin lymphoma 369 87% 171 4.6% 100 976 7.8% 500 4.3%
Hodgkin disease 195 4.6% 64 1.7% 100 460 3.7% 181 1.5%
Myeloma 13 0.3% 8 0.2% 100 74 0.6% 33 0.3%
Leukaemia 18 0.4% 5 0.1% 100 316 2.5% 122 1.0%
ALL SITES 4222 100.0% 3737 100.0% 100 12571 100.0% 11747  100.0%

! Includes salivary gland tumours
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Cancer in Africa

Table 5. Institut Salah Azaiz: childhood case series,
1969-85 (Ben Abdallah, 1997)

Leukaemia 198 12.1%
Acute lymphocytic leukaemia 149 9.1%
Lymphoma : 462 28.2%
Burkitt lymphoma 86 5.3%
Hodgkin disease 176 10.8%
Brain and spinal neoplasms 73 4.5%
Neuroblastoma 54 3.3%
Retinoblastoma 77 4.7%
Wilms tumour 118 7.2%
Bone tumours 117 7.1%
Soft-tissue sarcomas 126 7.7%
Kaposi sarcoma
Other* 412 25.2%
Total 1637 100.0%

*Includes nasopharynx (90; 5.5%) and skin (96; 5.9%)

Table 6. Childhood cancer, Tunisia, 3 Registries

Leukaemia 17 65 1.0 31.3 3.7 293 209 272 278 100.0

Acute lymphoid leukaemia 20 9 47 1.2 22.6 238 244 11.0 197 203 100.0
Lymphoma 16 12 36 2.0 17.3 106 195 147 151 147 100.0

Hodgkin disease 8 4 13 2.3 6.3 1.3 9.8 49 5.4 51 100.0

Burkitt lymphoma 2 1 6 1.0 2.9 4.0 24 1.2 2.5 27 833
Brain and spinal neoplasms 9 11 3 23 0.9 11.1 11.9 134 3.7 96 100 913
Neuroblastoma 19 1 0 20 0.8 9.6 25.1 1.2 - 84 101 85.0
Retinoblastoma 5 1 0 6 1.0 29 6.6 1.2 - 2.5 3.0 100.0
Wilms tumour 11 1 0 12 14 5.8 14.5 1.2 - 5.0 6.0 91.7
Bone tumours 0 1 9 10 1.0 4.8 - 1.2 110 42 3.6 100.0
Soft tissue sarcomas 4 0 3 7 0.8 34 53 - 3.7 2.9 3.1 1000

Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 1 0 3 4 1.0 19 1.3 - 3.7 1.7 1.6 100.0
Other 10 5 10 25 13 12.0 13.2 61 123 105 10.6 84.0
All 91 60 57 208 1.1 100.0 1202 733 700 87.0 905 947
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3.2 West Africa

LIBYA

CAMEROON

ALGERIA

MOROCCO

MAURITANIA
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3.2.1 Benin

Background
Climate: Tropical; hot, humid in south; semiarid in north

Terrain: Mostly flat to undulating plain; some hills and low
mountains

Ethnic groups: African 99% (42 ethnic groups, most important being
Fon, Adja, Yoruba, Bariba), Europeans 5500

Religions: Indigenous beliefs 70%, Muslim 15%, Christian 15%

Economy—overview: The economy of Benin remains
underdeveloped and dependent on subsistence agriculture, cotton
production and regional trade. Commercial and iransport activities,
which make up a large part of the GDP, are extremely vulnerable to
developments in Nigeria, particularly fuel shortages.

Industries: Textiles, cigarettes; beverages, food; construction
materials, petroleum

Agriculture—products: Com, sorghum, cassava (tapioca), yams,
beans, rice, cotton, palm oil, peanuts; poultry, livestock

Cancer registration
There has been no cancer registry in Benin.

Review of data
There is no published matetrial on the cancer profile in the country.
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3.2.2 Burkina Faso

Background
Climate: Tropical; warm, dry winters; hot, wet summers

Terrain: Mostly flat to dissected, undulating plains; hills in west
and southeast

Ethnic groups: Mossi about 24%, Gurunsi, Senufo, Lobi, Bobo,
Mande, Fulani

Religions: Indigenous beliefs 40%, Muslim 50%, Christian (mainly
Roman Catholic) 10%

Economy—overview: One of the poorest countries in the world,
landlocked Burkina Faso has a high population density, few natural
resources and a fragile soil. Over 80% of the population is engaged
in subsistence agriculture, which is highly vulnerable to variations in
rainfall. Industry remains undeveloped.

Industries: Cotton lint, beverages, agricultural processing, soap,
cigarettes, textiles, gold

Agriculture—products: Peanuts, shea nuts, sesame, cotton,
sorghum, millet, corn, rice; livestock

Cancer registration

A population-based cancer registry was established in 1997, in the
Department of Anatomical Pathology, in the main teaching hospital
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of the capital, Ouagadougou. The objective was to record all cases
of cancer among residents of the city, but cases in non-residents,
from hospital or laboratory sources, were also registered.
Registration was principally by active case finding through visits to
the various clinical services in the National Hospital Yalgado
Ouedraogo (the only major tertiary care facility) and to several
smaller private clinics. All pathology reports mentioning cancer are
obtained from the laboratory in the hospital, and from laboratories
in three private clinics.

The registration process is carried out with a microcomputer
using the CANREG software.

Review of data

The results are presented in Table 1 for the first complete year of
registration (1998). 407 cases were registered, 51% of which had
microscopically verified diagnosis.

In males, liver cancer is the most commonly registered tumour
(25.9%) with 14% microscopic verification, followed by prostate
(16.2%) and bladder cancers (9.1%). In women, breast cancer
(28.6%) is registered more frequently than cervix cancer (20.6%),
with liver cancer (7.5%) in third rank.

We are not aware of any other published data of the cancer
profile in Burkina Faso.
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Table 1. Burkina Faso, Ouagadougou (1998)
NUMBER OF CASES BY AGE GROUP - MALE

' Mouth

5 0 - 1 1 1 1 2.5 C00-06

Salivary gland 1 0 0 - - - - - 1 - 0.5 C07-08
Nasopharynx 0 0 - - - - - - - - 0.0 Cll
Other pharynx 4 0 50 = = - - - 2 2 2.0 C09-10,C12-14
Oesophagus 5 0 60 - B = - - 3 2 2.5 CI5
Stomach 5 0 20 - - - 1 - 2 2 2.5 Cl6 -
Colon, rectum and anus 8 0 88 - 1 - - 2 1 4 4.1 C18-21
Liver 51 0 14 1 1 e 15 13 6 8 25.9 C22
Gallbladder etc. 1 0 100 - - L - - - 1 0.5 C23-24
Pancreas 0 0 = = - S - - - - 0.0 C25
Larynx 0 0 - - - - - - - - 0.0 C32
Trachea, bronchus and lung 9 0 100 - - - - 1 4 4 4.6 : C33-34
Bone 9 0 33 Lo 2 2 - 1 2 1 4.6 C40-41
Melanoma of skin 0 0 s - - - - - - - 0.0 C43
Other skin : 4 0 25 2 - - - - 1 1 C44
Mesothelioma 1 0 100 - - i - - 1 - 0.5 C45
Kaposi sarcoma 3 0 100 - - 1 2 - - - 15 C46
Peripheral nerves 0 0 k. SRR e e o s - 0.0 Cc47
Connective and soft tissue 6 0 67 S T o - 2 3.0 Cc49
Breast 2 0 100 - S e e 2 1.0 C50
Penis 0 0 - - - - S - - - 0.0 C60

. ‘Prostate 32 0 31 - - - - - 6 26 16.2 C61
Testis 1 0 100 - o - 1 - = - 0.5 C62
Kidney 1 0 0 - - - - 1 - 0.5 C64
Renal pelvis, ureter and other urinary 0 0 - - - e = - - - 0.0 C65-66,C68
Bladder 18 0 17 1 1 1 2 5 2 6 9.1 c67
Bye ;i : =9 0 44 7 - - - 2 - - 46 C69
Brain; nervous system 0 0 - - - - - - - - 0.0 C70-72
Thyroid 0 0 - - - - - - - - 0.0 C73
Hodgkin disease 3 0 100 2 s =@ - 1 - - - 15 C81
Non-Hodgkin lymphoma 7 0 100 2 - 1 2 - - 2 3.6 C82-85,C96
Multiple myeloma 0 0 - - - = - B - 0.0 c90
Lymphoid leukaemia 2 0 100 - - - e - 2 - 1.0 C91
Myeloid leukaemia 2 0 100 1 1 = o - - - 1.0 C92-94
Leukaernia, unspecified 1 0 100 1 - 5 = - - - 0.5 C95
Other and unspecified 11 0 55 1 - 1 1 1 3 4 5.6 o&U
All sites ) 201 0 42 22 6 14 26 27 40 66 ALL
All sites but C44 197 0 43 20 6 14 26 27 39 65. 100.0 ALLbC44
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Table 1. Burkina Faso, Ouagadougou (1998)
NUMBER OF CASES BY AGE GROUP - FEMALE

v Mouth

1 0 - . - - - 1 05 C00-06
Salivary gland 1 0 5 : - - 1 - - 0.5 C07-08
Nasopharynx 0 0 - = - - - - - 0.0 Cll
Other pharynx 1 0 0 - £ 1. - - - 0.5 C09-10,C12-14
Oesophagus 4 0 50 - - - 4 - - 2.0 Cls
Stomach 5 0 80 - - - 1 2 1 25 Ci6
Colon, rectum and anus 2 0 50 - 1 - 1 - - 1.0 C18-21
Liver 15 0 130 - 1 3 4 1 5 1 7.5 c22
Gallbladder etc. 0 0 o - = = - - - 0.0 C23-24
Pancreas 2 0 0 - = - 2 - - - 1.0 c25
Larynx 0 0 - - - - - - - - 0.0 C32
Trachea, bronchus and lung 3 0 100 - - 1 - 1 1 1.5 C33-34
Bone 4 0 50 1 1 [ - - 1 1 2.0 C40-41
Melanoma of skin 1 0 100 - - - - - 1 - 0.5 C43
Other skin 7 0 43 - - 3 2 - 1 1 C44
Mesothelioma 0 0 " = - - " - - - 0.0 C45
Kaposi sarcoma 20 0 - - - - - = - - 0.0 46
Peripheral nerves 0 0 - = i i ; e - - 0.0 C47
Connective and soft tissue 0 0 - - B = s el - - 0.0 C49
Breast 57 0 63 - 5 13 14 9 10 6 28.6 C50
Vulva 0 0 - = - - - - - - 0.0 C51
Vagina 0 0 = - - - - = = - 0.0 C52
Cervix.uteri 41 0 73 1 1 12 9 11 5 2 20.6 C53
Uterus 15 0 87 - 2 5 4 2 1 1 7.5 C54-55
Ovary 4 0 100 - - 1 1 1 1 - 2.0 C56
Placenta 0 0 - - - - - - - B 0.0 C58
Kidney 1 0 0 1 L : - - - 0.5 C64
Renal pelvis, ureter and other urinary 0 0 - - - - ‘ - - 0.0 C65-66,C68
Bladder 5 0 40 - - 2 1 1 - 2.5 c67
Eye 7 0 43 5 - 1 - 1 - - 3.5 c69
Brain, nervous system 0 0 - - - = - - - - 0.0 C70-72
Thyroid - .- -1 0 100 - - - - - - 1 0.5 C73
Hodgkin disease 0 0 - - G : - 0.0 Cc81
Non-Hodgkin lymphoma 5 0 60 1 1 L - 2 - - 2.5 C82-85,C96
Multiple myeloma 0 0 - - . - - - - - 0.0 C90
Lymphoid leukaemia 2 0 50 1 - e 1 - - - 1.0 Cc91
Myeloid leukaemia 2 0 50 2 - < = - - - 1.0 C92-94
Leukaemia, unspecified 1 0 100 - - s - 1 - - 0.5 c95
Other and unspecified 19 0 47 2 - 3 2 4 3 5 9.5 o Q&U.
Allsites ; ] ) 206 0 60 15 11 47T 40 40 32 21 ALL
All sites but C44 : : 199 ©0 61 15 11 44 38 40 31 20 100.0 ALLbC44
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3.2.3 Cape Verde

Background
Climate: Temperate; warm, dry summer; precipitation meager and
very erratic

Terrain: Steep, rugged, rocky, volcanic
Ethnic groups: Creole (mulatto) 71%, African 28%, European 1%
Religions: Roman Catholicism fused with indigenous beliefs

Economy—overview: Cape Verde's low per capita GDP reflects a
poor natural resource base, serious water shortages exacerbated
by cycles of long-term drought, and a high birth rate. The economy
is service-oriented, with commerce, transport and public services
accounting for almost 70% of GDP. Although nearly 70% of the
population lives in rural areas, the share of agriculture in the GDP
in 1995 was only 8%, of which fishing accounted for 1.5%. About
90% of food must be imported. The fishing potential, mostly lobster
and tuna, is not fully exploited.

Industries: Food and beverages, fish processing, shoes and
garments, salt mining, ship repair

Agriculture—products: Bananas, corn, beans, sweet potatoes,
sugarcane, coffee, peanuts; fish

Cancer registration
There has been no cancer registration in the country to date

Review of data
There are no published data on cancer incidence, or on
clinical/pathological case series.

Mysteriously, some mortality data for 1980 were published in
the World Health Statistics Annual of WHO (1983) for a limited
series of sites (Table 1). No such data have appeared since. The
rates are low and suggest under-registration of deaths. But some
interesting features emerge, such as the frequency of stomach
cancer as a cause of death (the leading cause of cancer death in
both sexes).

Reference
WHO (1983) World Health Statistics Annual, 1983, Geneva

Table 1. Cape Verde: 1980 (source: WHO, 1983)

Buccal cavity and pharynx A045 1
Oesophagus A046 6
Stomach A047 21
Rectum, rectosigmoid junction, A049 1
anus

Larynx A050 2
Trachea, bronchus and lung A051 6
Bone A052 1
Breast AQ54

Cervix uteri AD55

Prostate A057 4
Leukaemia A059 1
Other and unspecified sites A058 15
ALL MALIGNANT NEOPLASMS 62

0.7 0.6 2 1.3 0.8
4.4 33 6 3.8 31
15.3 12.1 20 12.6 9.2
0.7 0.3 1 0.6 0.5
1.5 1.3 0 0 0
4.4 34 4 2.5 15
0.7 0.6 1 0.6 0.4
6 3.8 2.8
12 7.5 5.6
2.9 23
0.7 0.6 1 0.6 0.3
10.9 7.1 16 10.1 8.0
45.2 334 80 50.3 379

Male population: 137 100
Female population: 159 000
Rate: Crude rate per 100 000

ASR(W): Age-standardized rate (World population) per 100 000
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3.2.4 Cote d’lvoire

Background

Climate: Tropical along coast, semi-arid in far north; three
seasons—warm and dry (November to March), hot and dry (March
to May), hot and wet (June to October)

Terrain: Mostly flat to undulating plains; mountains in north-west

Ethnic groups: Baoule 23%, Bete 18%, Senoufou 15%, Malinke
11%, Agni, foreign Africans (mosily Burkinabe and Malians, about 3
million), non-Africans 130 000 to 330 000

Religions: Muslim 60%, Christian 12%, indigenous beliefs 25%
(some overlap with the Christians and Mustims)

Economy—overview: Cote d'lvoire is among the world's largest
producers and exporters of coffee, cocoa beans, and palm oil.
Consequently, the economy is highly sensitive to fluctuations in
international prices for these products and to weather conditions.
Despite attempts by the government to diversify the economy, it is
still largely dependent on agriculture and related activities, which
engage roughly 85% of the population.

Industries: Foodstuffs, beverages; wood products, oil refining,
automobile assembly, textiles, fertilizer, construction materials,
electricity

Agriculture—products: Coffee, cocoa beans, bananas, palm
kernels, corn, rice, cassava (tapioca), sweet potatoes, sugar;
cotton, rubber; timber

Cancer registration

The Abidjan cancer registry was founded in 1994, under the
auspices of the Ministry of Public Health. It is located in the
Department of Oncology at the University Hospital of Treichville.
This department is a referral centre for cancer treatment in the
capital. The registry was, from its inception, designed to be
population-based with complete recording of all cancer cases
diagnosed among the population of the city of Abidjan. The city
comprises 10 administrative subdivisions and in 1996 the
population was estimated to be almost 3 miltion.

Case finding is carried out by a cancer registrar and two full-
time clerks, by active search for cases in all of the hospital services
in the city where cancer might be diagnosed. Weekly visits are
made to the major services (surgery, urology, medicine,
gynaecology, paediatrics etc.) in the three major teaching hospitals
(Treichville, Cocody and Yopougon), as well as less frequent visits
to government, private hospitals, health centres and private clinics.
Cases of cancer in residents of Abidjan who are admitted to the
mission hospital in Dabou 50 km from Abidjan are notified to the
registry by medical staff. In addition, cancer cases are identified
from various case series (haematological malignancies,
lymphomas, Kaposi sarcomas, etc.) collected by clinicians.

An important source of information is the two university
departments of pathology which provide histopathology and cytology
services for the whole of the south of the couniry. Two private
laboratories are also used as sources of data. Death cerfificates are
not used as a source of information, because of the difficulty in
retrieving them from the different administrative offices where they
are stored, and because the primary sources (hospitals, pathology
laboratories) were already covered by the case-finding system.

Care is taken to distinguish residents of Abidjan from temporary
visitors (the latter are generally individuals domiciled with their
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extended family for the purpose of receiving treatment). The
definition of ‘usual resident’ is a person who has lived in Abidjan for
at least six months. The registration process is carried out with a
microcomputer using the CANREG software.

Results for the three-year period 1995-97 have been published
(Echimane et al, 2000) and are reproduced in Table 1. The
incidence rates calculated based on the estimated resident
population are a little low, suggesting that some cases are not being
found. In addition, the level of diagnostic confirmation by histology
or cytology is relatively high (81.8%) compared with that in other
registries in West Africa. Although this partly reflects the failure to
detect a proportion of cases diagnosed without histology, it is quite
likely that the proportion of cancer cases receiving a biopsy is
higher in Abidjan, where there are numerous laboratories and
pathologists, than elsewhere in the region. Suspected cases of liver
cancer are frequently examined by aspiration cytology to confirm
the diagnosis.

Review of data

Cancer Registry

The ranking of the different cancers differs depending on whether
they are considered in terms of numbers of cases or ASRs. In
men, prostate (15.3% cancers, ASR 31.4 per 100 000) and liver
cancer (14.6 % of cases, ASR 10.0 per 100 000) rank first and
second by both indices, but while the next most frequent in terms
of numbers are non-Hodgkin lymphoma (10%), Kaposi sarcoma
{7.5%) and lung cancer (5.1%), in terms of ASR, they are lung (6.2
per 100 000), stomach (3.3 per 100 000) and non-Hodgkin
lymphoma (3.0 per 100 000).

In women, the most important sites are breast (25.2%), cervix
uteri (23.6%), non-Hodgkin lymphoma (7.2%), ovary (4.8%) and
liver (4.2%). Because of the different age distributions, the age-
standardized incidence for cervix cancer (26.8 per 100 000) is
rather higher than that for breast cancer (21.4 per 100 000); liver
cancer has the third highest incidence (5.6 per 100 000), followed
by stomach cancer (4.5 per 100 000). Of the 215 cases of cervix
cancer with a histological diagnosis, 92.5% were squamous-cell
carcinomas and 3.3% adenocarcinomas.

Among the non-Hodgkin lymphomas, 70 cases (44%) were
recorded as Burkitt lymphoma; the proportion of non-Hodgkin
lymphoma considered to be Burkitt lymphoma fell with age from
49/55 cases (89%) at 014 years to 20/74 (27%) at 15-44 years.

Previous studies

In an analysis of 5758 cancers histologically diagnosed in the
laboratory of the University Hospital of Treichville between 1974
and 1983, Diomande ef al. (1988) found cervix cancer to be almost
three times more frequent (29.1% of female cancers) than breast
cancer (10.5%). In the modern registry data, cervix cancer is slightly
less common, despite similar rates of histological verification.

The high incidence of cervix cancer is presumably related to a
high prevalence of infection with oncogenic subtypes of human
papillomavirus, now accepted as the major causative agent for
cervical cancer. In a study of women attending gynaecology clinics
in Abidjan, La Ruche et al. (1998) found that 23.2% of women with
no cytological abnormality of the cervix were infected with this virus.

Childhood cancer

Table 2 presents the neoplasms occurring in the childhood
population (age 0-14 years) of Abidjan. There were a total of 137
cases, but because 21% had no histological diagnosis, 29 cases
(21% of the total) fell into the ‘other unspecified’ category. The most
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frequent childhood cancer was lymphoma (58 cases, 42.3% of the
total), of which 49 (84.5%) were Burkiit lymphoma, followed by
leukaemias (12 cases, 8.8%) and brain tumour (9 cases, 6.6 %).
The peak incidence for Burkiit lymphoma cases was in the 10-14-
year age group. Some underdiagnosis of childhood cancers is
likely, as witnessed by the low rates, absence of any cases in
infants less than one year old, and the few cases of leukaemias and
brain tumours recorded.

In a series of childhood cancers, collected over 10 years in the
paediatric service of Treichville Hospital, Essoh et al. (1988) found
that 50.5% of cancer cases admitted were non-Hodgkin
lymphomas, of which Burkitt lymphoma comprised 96%.
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Table 1. Abidjan Cancer Registry, Cote d'lvoire, 1995-97 (Echimane et al., 2000)

Mouth C00-08 18 2.1%
Nasopharynx C11 7 0.8%
Other pharynx C09-10, C12-14 10 1.1%
Oesophagus C15 9 1.0%
Stomach Cl6 37 4.3%
Colon/rectum C18-21 37 43%
Liver C22 125 14.6%
Pancreas C25 11 1.3%
Lung C33-34 44 5.1%
Melanoma of skin C43 5 0.6%
Other skin C44 28 3.3%
Kaposi sarcoma C46 64 7.5%
Breast C50 9 1.0%
Cervix Cs3

Corpus C54

Ovary etc. C56-57

Prostate C61 131 15.3%
Penis C60 3 0.3%
Bladder C67 24 2.8%
Kidney etc. C64-66, C68 16 1.9%
Eye C69 3 0.3%
Brain, nervous system  C71-72 9 1.0%
Thyroid C73 3 0.3%
Non-Hodgkin lymphoma C82-85, C96 86 10.0%
Hodgkin disease C81 21 2.4%
Myeloma C9%0 8 0.9%
Leukaemia C91-95 30 3.5%
All sites ALL 859 100.0%

0.3 2.4 15 1.5% 03 24 97.0
0.2 0.5 2 0.2% 0.0 0.1 55.6
0.2 0.7 4 0.4% 0.1 0.7 85.7
0.2 0.7 1 0.1% 0.0 0.2 90.0
0.8 33 23 2.3% 0.5 4.5 90.0
0.8 2.4 23 2.3% 0.6 25 80.0
27 100 43 4.2% 1.0 5.6 50.6
0.2 1.0 6 0.6% 0.1 0.9 47.1
1.0 6.2 9 0.9% 0.2 1.2 90.6
0.1 0.7 5 0.5% 0.1 1.4 100
0.6 22 17 1.7% 0.4 23 82.2
1.4 2.2 19 1.9% 0.4 1.4 100
0.2 0.9 255 25.2% 5.9 214 89.0
239 23.6% 5.5 26.8 90.0
11 1.1% 0.3 23 75.0
49 4.8% 1.1 4.0 65.3
28 314 76.3
0.1 0.2 100
0.5 22 9 0.9% 0.2 1.8 63.6
0.3 1.0 10 1.0% 0.2 0.7 70.8
0.1 0.0 9 0.9% 0.3 0.9 58.3
02 03 13 1.3% 0.3 0.9 63.6
0.1 0.1 17 1.7% 0.4 1.5 90.0
1.9 3.0 73 7.2% 1.7 2.9 98.1
0.5 0.8 13 1.3% 0.3 0.7 100
0.2 1.8 5 0.5% 0.1 0.5 100
0.7 1.0 28 2.8% 0.7 2.7 98.6
187 837 1012 100.0% 233 98.6 100

61



Cancer in Africa

62

Table 2.

Leukaemia
Acute lymphocytic leukaemia
Lymphoma
Burkitt lymphoma
Hodgkin disecase
Brain and spinal neoplasms
Neuroblastoma
Retinoblastoma
Wilms tumour
Bone tumours
Soft-tissue sarcomas
Kaposi sarcoma
Other
Total

Cote d'lvoire: childhood cancer

i2 8.8% 33
6 4.4% 1.6
58 42.3% 16.8
49 35.8% 13.5
3 22% 0.8
9 6.6% 25
1 0.7% 0.3
4 2.9% 1
7 5.1% 1.8
8 5.8% 23
4 2.9% 1.1
2 1.5% 0.5
34 24.8% 8.5
137 100.0% 37.6




3.2.5 The Gambia

Background
Climate: Tropical; hot rainy season (June to November); cooler dry
season (November to May)

Terrain: Flood plain of the Gambia River flanked by some low hills

Ethnic groups: African 99% (Mandinka 42%, Fula 18%, Wolof 16%,
Jola 10%, Serahuli 9%, other 4%), non-African 1%

Religions: Muslim 90%, Christian 9%, indigenous beliefs 1%

Economy—overview: The Gambia has no important mineral or
other natural resources and has a limited agricultural base. About
75% of the population depends on crops and livestock for its
livelihood. Small-scale manufacturing activity features the
processing of peanuts, fish and hides. Reexport trade constituted a
major segment of economic activity, but the 50% devaluation of the
CFA franc in January 1994 made Senegalese goods more
competitive and hurt the reexport trade. The Gambia also has an
important tourism industry.

Industries: Processing peanuts, fish and hides; fourism; beverages;
agricultural machinery assembly, wood-working, metalworking;
clothing

Agriculture—products: Peanuts, millet, sorghum, rice, corn,
cassava (tapioca), palm kernels; cattle, sheep, goats; forest and
fishing resources are not fully exploited

Cancer registration
The Gambian National Cancer Registry was started in July 1986 as
part of the Gambia Hepatitis Intervention Study (GHIS). This
collaborative project, involving the IARC, the Govemment of The
Gambia and the UK Medical Research Council (MRC), was
supported by the Government of ltaly through its Ministry of Foreign
Affairs and the Swedish Medical Research Council. It was designed
as a community-based randomized controlled trial to evaluate the
protective efficacy of infant hepatitis B immunization in preventing
chronic liver disease, particularly primary liver cancer, in adult life.
The registry is the first population-based one with nationwide
coverage in Africa, and thus covers both rural and urban populations.
Since the inception of the GHIS, improvements have been
made in the diagnosis of chronic liver disease, especially primary
liver cell carcinoma, by use of alpha-fetoprotein estimation,
abdominal ultrasound examination and blood testing for hepatitis B
surface antigen (HBsAg). In addition, a local histopathology service
was revived during the middle phase of the project so as to improve
histological diagnosis of all cancers. The registry receives copies of
all histology reports from the National Health Laboratory Services
located in the capital city of Banjul. Until recently, the Gambia had
three tertiary care hospitals, two of which are government-owned,
namely the Royal Victoria Hospital (RVH) in Banjul and Bansang
Hospital (BSG) located in the eastern region of the country and
serving mainly a rural population. These hospitals are the major
referral centres for the various government dispensaries and health
centres, which are evenly located around the country. They provide
general medical and laboratory services. The MRC ward hospital in
Fajara is another major referral centre, with four out-reach stations
in rural areas; this institution has a broad-based laboratory research
facility. In addition, there are various private clinics and hospitals
located mainly in and around Banjul and a few mission clinics in the
peri-urban and rural areas that offer general medical care.

Data collection is an active process. Initially, this was done by
regular visits (their frequency determined by the yield of cancer
cases) to the hospitals, collaborating private clinics, mission clinics
and seven of the major health centres manned by medical doctors.
Since 1997, a registry clerk has been posted in each of the three
tertiary care facilities, with responsibility to work closely with the
clinical, nursing and medical records staff. All possible sources
(medical records, log books, ward/admission books, histology
report books, specific biochemistry request books, surgical
operation lists, nursing report books, death certificate stubs) are
scanned for diagnosis of cancer. Cases found during admission or
consultation are interviewed personally by the registry staff.

Data entry and management are performed with the IARC
CANREG-3 programme. Site and histology are coded according to
ICD-O second edition.

Quality control checks, which involve re-abstracting tumour and
patient details from the sources of information, are undertaken by
the supetrvisor at regular intervals.

The population denominators for calculation of incidence rates
are based on annual estimates using 1983 and 1993 census figures.

Review of data

Registry data

After the change in registration methodology in 1999, there was a
noticeable increase in the annual number of registrations, from and
average of 280 per year in 1988-96 to 463 per year in 1997-99.
Table 1 therefore shows the incidence rates for the period 1997-98.
Data for the 10-year period 1988-97 have been published (Bah et
al, 2001), as well as the results from the first two years of activity
(Bah et al., 1990).

During the period under review (1997-98), 926 malignant
tumours (448 in males and 478 in females) were registered among
residents of The Gambia (Table 1).

The most common cancer in male Gambians is liver cancer,
which constitutes 58% of all malignancies. Cancers of the lung and
prostate are next in importance. Among female Gambians, cervix
cancer dominates (36.5% of cases), with an age-standardized
incidence rate of 29.6 per 100 000 person-years, while cancer of the
liver (19.5%) and breast (9%) rank second and third, respectively.

Table 1 shows that, of the 926 cancer cases, 22.7% were based
on microscopic examination. The percentage is lowest for liver
cancer (3.5%), mainly due to the wide use of alpha-fetoprotein
estimation and ultrasound examination in the confirmation of
suspected liver disease in this population. On average, 40% of the
diagnoses of liver cancer were based on suggestive
ultrasonography, while positive alpha-foetoprotein estimation
accounted for an additional 30%.

Childhood cancer

Table 2 shows an analysis of childhood cancer cases registered in
a 11-year period, 1988-98 There were 162 cases. The overall
incidence is low (ASR 34.7 per million). Lymphomas are the most
commonly recorded cancer type, with 44.8% of lymphoma cases
diagnosed as Burkitt lymphoma (corresponding to an ASR of 6.1
per million). The paucity of CNS tumours probably reflects the
absence of diagnostic facilities.
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Table 1. The Gambia (1997-1998)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE

- kMouth

7 1 57 1 1 - 1 2 - 1 0.7 L.5 0.07 1.2 C00-06
Salivary gland 2 2 100 - - . - - - - 0.2 0.4 0.00 0.0 C07-08
Nasopharynx 0 0 - - - i - - - - 0.0 0.0 0.00 00 cClI
Other pharynx 0 0 - - : = - - - - 0.0 0.0 0.00 0.0 C09-10,Ci2-14
Oesophagus 5 2 20 - - - - 1 2 0.5 1.1 0.05 11 - CIs
Stomach 8 0 25 - - - - 2 4 2 0.8 1.7 0.19 21..:Cl6
Colon, rectum and anus 14 (] 14 - - 5 4 1 3 14 3.0 0.16 2.5..Ci18-21
Liver 91 8 2 = 1 17 16, - . 17 13 8.9 19.5 1.45 17.6 C22
Gallbladder etc. 0 0 - - = L - - 0.0 0.0 0.00 0.0 (C23-24
Pancreas 7 0 57 < o - 1 3 2 0.7 15 0.17 1.9 c25
Larynx 1 0 100 - - - - 1 - - 0.1 0.2 0.02.:0.2 32
Trachea, bronchus and lung 3 0 67 - 1 - - 1 1 03 706 0.04 0.5 .C33-34
Bone 4 0 25 2 Ha = - o - 0.4 0.9 0.03 0.5 C40-41
Melanoma of skin 1 0 0 - - - 1 - - - 0.1 0.2 0.01 0.1:-C43
Other skin 12 4 83 2 - - - 2 1 3 1.2 0.14 24 C44
Mesothelioma 0 0 - - - - - - - 0.0 0.0 -:::0.00 0.0 -C45:
Kaposi sarcoma 4 1 100 - - 2 1 - - - 0.4 09.::003 . 04 _C46°
Peripheral nerves 0 0 - . i E L S e 0.0 00 0.00 0.0 C47
Connective and soft tissue 6 1 83 2 I k- 1 1. = 0.6 1.3 0.05 0.7 C49
Breast 41 10 51 - 3 4 11 8 - 5 4.0 8.8 0.47 7.0 - C50
Vulva 1 0 0 - - - - - 1 R 0150402 0035202 C51
Vagina 2 0 0 - 1 1 - - - - 0.2 0.4 001 - -02-:C52
Cervix uteri 170 14 27 - 3 37 53 31 20 12 16.6 36.5 2.53 29.6 .C53.
Uterus 20 0 45 - 1 3 6 6 2 2 2.0 43 0.31 3.6 C54-55
Ovary 13 1 31 - 3 1 5 2 1 - 1.3 28700700020 -C56
Placenta 1 0 0 - - - 1 - - - 0.1 0.2 0.01 0.1 -C58
Kidney 6 0 17 3 - - o o g - 0.6 1.3 0.11 1.0 C64
Renal pelvis, ureter and other urinary 0 0 - - - - e s - 0.0 0.0 0.00 0.0 C65-66,C68
Bladder 3 0 0 - - 1 e o 2 0.3 0.6 0.01 0.5 C67
Eye 5 0 40 2 1 1 - - 1 - 0.5 1.1 0.05 0.6 -C69
Brain, nervous system 1 0 100 - - - - B 1 - 0.1. 0.2 0.03 0.2 ..C70-72
Thyroid 4 2000050 - - - 1 - 1 - 04 0.9 012 1.0 C73
Hodgkin disease 3 1 100 1 - - e - - 1 0.3 0.6 0.00 04 (81
Non-Hodgkin lymphoma 13 3 69 8 - - - 1 1.3 2.8 0.04 1.0 (C82-85C9%
Multiple myeloma 0 0 - - - - - - - - 0.0 0.0 0.00 0.0.:.C90
Lymphoid leukaemia 0 0 - - - - = - - - 0.0 0.0 0.00 00 9]
Myeloid leukaemia 0 0 - - - - - - - - 0.0 0.0 0.00 0.0 (92-94
Leukaemia, unspecified 3 0 0 2 - - - = 1 - 0.3 0.6 0.04 04 C95
Other and unspecified 27 3 26 4 3 2 2 . 2 6 2.6 5.8 0.28 4.6 0&U
All sites ) 478 53 30 27 21 74 104 - 83 60 56 46. 6.71 84.5 ALL
All sites but C44 466 49 29 25 21 74 104 81 59 53 455 --100.0 6.57 82.1 - ALLbC44
Average annual population 246741 96651 73334 42577 23105 13728 15848

BILY 1S9



Cancer in Africa

Leukaemia
Acute lymphoid leukaemia
Lymphoma
Hodgkin disease
Burkitt lymphoma
Brain and spinal neoplasms
Neuroblastoma
Retinoblastoma
Wilms tumour
Bone tumours
Soft tissue sarcomas
Kaposi sarcoma
Germ cell tumours
Other

All

Table 2. Childhood cancer, The Gambia (1988-1998)
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3.2.6 Ghana

Background
Climate: Tropical; warm and comparatively dry along the south-east
coast; hot and humid in south-west; hot and dry in north

Terrain: Mostly low plains with dissected plateau in south-central
area

Ethnic groups: Black African 99.8% (major tribes—Akan 44%,
Moshi-Dagomba 16%, Ewe 13%, Ga 8%), European and other
0.2%

Religions: Indigenous beliefs 38%, Muslim 30%, Christian 24%,
other 8%

Economy—overview: Well endowed with natural resources, Ghana
has a much higher per capita output than many countries in West
Africa, although it remains heavily dependent on international
financial and technical assistance. Gold, timber and cocoa are
major sources of foreign exchange. The domestic economy
continues to revolve around subsistence agriculture, which
accounts for 41% of GDP and employs 60% of the work force,
mainly small landholders.

Industries: Mining, lumbering, light manufacturing, aluminium
smelting, food processing

Agriculture—products: Cocoa, rice, coffee, cassava (tapioca),
peanuts, corn, shea nuts, bananas; timber

Cancer registration
in 1972, with the aid of a grant from IARC, a cancer registry was
established in the Korle Bu Teaching Hospital and later extended to
cover all three major hospitals in Accra (Foli & Christian, 1976).
There does not appear to be any comprehensive report of the
results of this registry

Review of data

The only comprehensive review of the cancer profile in Ghana is the
publication by Edington (1956), which presented data from
histologically diagnosed cases from the Medical Research Institute,
Accra, from 1942 to 1955 and autopsy cases from 1923 to 1955
(Table 1). Liver cancer accounted for 7.6% of cancers. Foli and
Christian (1976), reporting cancer registry data, which included
cases diagnosed using alpha-foetoprotein, pointed out that this was
probably an underestimate; they found relative frequencies of
21.3% in men and 6.5% in women (overall, 14.5%).

Childhood cancer

Welbeck and Hesse (1998) reported the frequency of different
cancers among children treated in the children’s department of
Korle Bu Teaching Hospital in 1992 to 1995 (Table 2). By far the
most common malignant tumour was Burkitt lymphoma (60% of the
total). The relatively high incidence of this tumour in Ghana had
prompted the establishment of the Burkitt’s Tumor Project at Korle
Bu Hospital in 1965, and several publications have described
epidemiological and clinical features of Burkitt lymphoma in Ghana
(Biggar & Nkrumah, 1979; Biggar et al., 1981).
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Table 1. Ghana: case series

Oral cavity! 13 3.3% 7 2.1% 53 4.4% 100
Nasopharynx 2 0.5% 2 0.6% 14 1.2% 93
Other pharynx 0 0.0% 0 0.0% 0 0.0%

Oesophagus 1 0.3% 0 0.0% 1 0.1% 0
Stomach 23 5.9% 14 4.2% 43 3.6% 72
Colon/rectum 9 2.3% 2 0.6% 20 1.7% 90
Liver 67 17.1% 9 2.7% 91 7.6% 34
Pancreas 10 2.6% 0 0.0% 11 0.9% 18
Lung 2 0.5% 2 0.6% 4 0.3% 0
Melanoma 63 5.3% 95
Other skin? 38 9.7% 36 10.7% 153 12.8% 99
Kaposi sarcoma 10 0.8% 100
Breast 2 0.5% 42 12.5% 64 5.4% 97
Uterus (cervix & corpus) 71 21.1% 71 6.0% 99
Ovary etc. 33 9.8% 33 2.8% 88
Prostate 25 6.4% 25 2.1% 88
Penis 16 4.1% 16 1.3% 100
Bladder 20 5.1% 2 0.6% 30 2.5% 53
Kidney etc. 3 0.8% 1 0.3% 14 1.2% 79
Eye 1 0.3% 19 1.6% 100
Brain, nervous system 6 0.5% 100
Thyroid 5 1.3% 1 0.3% 13 1.1% 100
Non-Hodgkin lymphoma? 77 6.5% 100
Hodgkin's disease 30 2.5% 100
Myeloma 7 0.6% 100
Leukaemia (non-lymph.) 12 1.0% 100
ALL SITES 392 100.0% 337 100.0% 1192 100.0% 84

! Includes salivary gland tumours
2 Distribution between males and females estimated from subtotals
3 Includes Iymphocytic leukaemia

Table 2. Ghana: childhood cancer

Leukaemia 21 8.1%

Acute lymphocytic leukaemia 0.0%
Lymphoma 179 69.4%

Burkitt lymphoma 153 59.3%

Hodgkin disease 6 2.3%
Brain and spinal neoplasms 2 0.8%
Neuroblastoma 3 1.2%
Retinoblastoma 22 8.5%
Wilms tumour 20 7.8%
Bone tumours 0.0%
Soft-tissue sarcomas 0.0%

Kaposi sarcoma 0.0%
Other 7* 2.7%
Total 254 100.0%

* 5 cases of hepatoma
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3.2.7 Guinea

Background

Climate: Varies between regions, but generally hot and humid;
monsoonal-type rainy season (June to November) with south-
westerly winds; dry season (December to May) with north-easterly
harmattan winds

Terrain: Generally flat coastal plain, hilly to mountainous interior,
with savannah forest in some areas.

Ethnic groups: Peuhl, Malinke, Soussou and other smaller tribal
groups.

Religions: Muslim 85%, Christian 8%, indigenous beliefs 7%

Economy—overview: Although possessing major mineral,
hydropower and agricultural resources, Guinea remains one of the
poorest countries in the world. The agricultural sector employs 80%
of the work force. Guinea possesses over 25% of the world's
bauxite reserves and is the second largest bauxite producer. The
mining sector accounted for about 75% of exports in 1995.

Industries: Bauxite, gold, diamonds; alumina refining; light
manufacturing and agricultural processing industries

Agriculture—products: Rice, coffee, pineapples, palm kernels,
cassava (tapioca), bananas, sweet potatoes; cattle, sheep, goats;
poultry; timber

Cancer registration

The cancer registry of Guinea is population-based, covering the
capital city of Conakry. It was established in 1990 and is located in
the Department of Pathology at the University Hospital of Donka,
Conakry. There were approximately one million inhabitants in the
city according to 1993 estimates. However, over the last decade
Guinea has experienced a massive influx of refugees to the capital
city and the forest region from neighbouring countries at war. Since
1990, refugees from Liberia, then Sierra Leone and Guinea Bissau
have entered the country.

Case-finding is mainly active. Personnel from the registry
search for cases from all hospitals that provide services to patients
with cancer. These include two hospitals within the city, namely the
university hospital (CHU) de Donka and Hépital Ignace Deen,
where major services, including surgery, urology, general medicine
and gynaecology, are provided. Regular visits are made to these
two hospitals, with visits to health centres and private clinics less
frequently. The registry also relies on notifications received from
medical officers in selected hospitals in Kindia, Kamsar and Fria,
where some patients from Conakry receive treatment.

Copies of all reports of cancer cases diagnosed by histopathology,
ultrasonography or specific biochemical assays (human chorionic
gonadotrophin (HCG), alpha-foetoprotein) are received by the registry.
For cultural and religious reasons, autopsies are not routinely
performed in Guinea except for medico-legal purposes.

A six-month duration of stay is used as the criterion to
distinguish cancer patients who are usual residents of the city from

temporary visitors (cases domiciled with their families for the
purpose of receiving medical care). There is no system of death
registration in Guinea, although deaths occurring in hospital are
certified. Death certificates are not used as a source of information.

The cancer registry of Guinea was computerized from its
inception, using the CANREG software of IARC.

Review of data

Cancer registry

The first resuits from the cancer registry, for the period 1992-95,
were published by Koulibaly et al. (1997).

For the four-year period under review (1996-99), 1161 males
and 1486 females were registered with cancer among residents of
Conakry. Table 1 shows the distribution of cancers by sex, site and
age group, as well as percentage frequency, crude and age-
standardized rates (ASR). The population at risk has been
estimated from the 1993 census.

Liver cancer ranks as the most common cancer in males
(40.4%, ASR 37.6 per 100 000) followed by lung cancer (9%,
ASR 8.2), prostate cancer (5.5%, ASR 9.7) and stomach cancer
(5.3%, ASR 6.1).

In females, cervix cancer (45.4%, ASR 49.6 per 100 000) ranks
first, followed by cancers of the breast (12.9%, ASR 15.5) and liver
(9.9%, ASR 12.1).

43% of cancers in men and 59% in women had a diagnosis
based on histology. Only 15% of liver cancers were diagnosed on
the basis of microscopic examination of tissue. Liver cancer is three
times more common in males than in females, in contrast to
stomach cancer, for which the male/female ratio is 1.5.

The incidence of cervix cancer in Guinea is one of the highest
recorded in the world.

Age-specific rates of liver cancer show a rapid increase in early
age to reach a peak at ages 4549 years among the male
population. In contrast, a less dramatic increase in rates is
observed in females. In this population, the incidence of liver cancer
reaches a plateau at age 50 years. In both sexes, most liver
cancers occur before the age of 55 years; as in most data-sets from
sub-Saharan Africa.

Childhood cancer

Table 2 presents the neoplasms occurring in the childhood
population (age 0-14 years) of Conakry. There were a total of 193
cases, with 60.6% having a histological diagnosis. The most
frequent childhood cancer was lymphoma (64 cases, 33.2% of the
total), of which 34 (17.6%) were Burkitt lymphoma, with an age-
standardized incidence of 11.9 per million. Retinoblastoma
comprised 16.1% of cancers (ASR 8.6 per million). Some
underdiagnosis of childhood cancers is likely, in view of the low
rates recorded and the few cases of leukaemias and brain tumours.
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Table 1. Guinea, Conakry (1996-1999)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE
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Cancer in Africa

Table 2. Childhood cancer, Guinea, Conakry (1993-1999)

Leukaemia
Acute lymphoid leukaemia
Lymphoma
Hodgkin disease
Burkitt lymphoma
Brain and spinal neoplasms
Neuroblastoma
Retinoblastoma
Wilms tumour
Bone tumours
Soft tissue sarcomas
Kaposi sarcoma
Germ cell tumours
Other
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3.2.8 Guinea-Bissau

Background

Climate: Tropical; generally hot and humid; monsoonal-type rainy
season (June to November) with southwesterly winds; dry season
(December to May) with northeasterly harmattan winds

Terrain: Mostly low coastal plain rising fo savanna in east

Ethnic groups: African 99% (Balanta 30%, Fula 20%, Manjaca 14%,
Mandinga 13%, Papel 7%), European and mulatto less than 1%

Religions: Indigenous beliefs 50%, Muslim 45%, Christian 5%

Economy—overview: Guinea-Bissau depends mainly on farming and
fishing. The country ranks sixth in cashew production. Guinea-Bissau

exports fish and seafood along with small amounts of peanuts, palm
kernels, and timber. Rice is the major crop and staple food.

Industries: Agricultural products processing, beer, soft drinks
Agriculture—products: Rice, corn, beans, cassava (tapioca),
cashew nuts, peanuts, palm kernels, cotton; fishing and forest

potential not fully exploited

Cancer registration
There has been no cancer registry in Guinea-Bissau.

Review of data
There is no published material on the cancer profile in the country.
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3.2.9 Liberia

Background
Climate: Tropical; hot, humid; dry winters with hot days and cool to
cold nights; wet, cloudy summers with frequent heavy showers

Terrain: Mostly flat to rolling coastal plains rising to rolling plateau
and low mountains in north-east

Ethnic groups: Indigenous African tribes 95% (including Kpelle,
Bassa, Gio, Kru, Grebo, Mano, Krahn, Gola, Gbandi, Loma, Kissi,
Vai, and Bella), Americo-Liberians 2.5% (descendants of
immigrants from the United States who had been slaves)

Religions: Traditional 70%, Muslim 20%, Christian 10%

Economy—overview: Civil war since 1990 has destroyed much of
Liberia's economy, especially the infrastructure in and around
Monrovia. Many businessmen have fled the country, taking capital
and expertise with them, although some have returned. Richly
endowed with water, mineral resources, forests, and a climate
favourable to agriculture, Liberia used to be a producer and
exporter of basic products, while local manufacturing, mainly
foreign owned, was small in scope.

Industries: Rubber processing, food processing, construction
materials, furniture, palm-oil processing, iron ore, diamonds

Agriculture—products: Rubber, coffee, cocoa, rice, cassava
(tapioca), palm oil, sugar-cane, bananas; sheep, goats; timber

Cancer registration
There is no active cancer registration in the country.

Review of data

A cancer registry functioned in Liberia for around 10 years, from
1973-82. It was located in the Department of Radiotherapy of the
J.F. Kennedy Memorial Hospital in the capital, Monrovia. The
registry attempted national cancer registration, achieved by
personal visits of the Director to all 34 hospitals throughout the
country. The only pathology service in the country (in the J.F.
Kennedy Memorial Hospital) was another important source of
information (although a few biopsies, especially from ‘concession’
hospitals belonging to private companies, were sent overseas).
Registration was believed to be relatively complete for cancer
cases from whom a biopsy was taken or receiving hospital inpatient
care. However, these must have been a minority of cases, since the
crude incidence rates were very low (15.6 per 100 000 for males
and 21.2 per 100 000 for females in 1976-80).

The registry produced two reports, and the results for 1973-77
were published by Sobo (1982) and for 1976—80 by Sobo (1986).
Although the periods overlap, the two sets of results are shown in
Table 1. During these two periods, an average 300 cases of cancer
were recorded by the registry each year.
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In 1973-77, liver (16.2 %) and prostate (11.0 %) cancers were
the most common in men. Bladder cancers constituted 7.7% of all
male cancers, about the same frequency as Burkitt lymphoma and
Hodgkin disease. The ranking was somewhat different in the period
1976~-80, when non-Hodgkin lymphomas (14.9%) and prostate
(11.3 %) and liver (10.9 %) cancers were the commonest.

In females, cervix (28.2%), breast (11.1%) and ovary (10.4%)
cancers were the most common malignancies in 1973-77. The
ranking was similar in 1976-80, with these three sites accounting
for 30.0%, 15.0% and 8.9% of cancers, respectively.

The fluctuations in proportions probably relate to variations in
diagnosis, rather than any change in incidence. Thus, it was noted
that in 1973-77, 63.7% of two cancers had a histological
diagnosis; this is a very high proportion and implies that liver
cancers were almost certainly under-diagnosed or under-
registered. Several studies have confirmed a high rate of infection
with hepatitis B virus in the Liberian population (Frentzel-Beyme et
al., 1977, Skinhoj, 1979; Prince et al., 1981). The relatively high
frequency of bladder cancer and the high percentage among them
of squamous-cell carcinomas (75% of histologically diagnosed
cases) are consistent with the presence of endemic
schistosomiasis (Sobo, 1982).

No data are available on the frequency of Kaposi sarcoma in
these time periods. Wendler ef al. (1986) found no antibody to HIV
in 935 serum samples obtained in Liberia between 1976 and 1984.

Childhood cancer

Burkitt lymphoma was by far the most common cancer of children,
accounting for 49.6% of cancers in boys and 59.2% of cancers in
girls in 1973-77, and 44% of cancers in boys and 41.9% of cancers
in girls in 1976-80. Hodgkin disease also appears to be relatively
frequent in childhood.
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West Africa

Table 1. Liberia: case series

Oral cavity 30 4.5% 17 1.9%
Nasopharynx 29 3.8% 15 1.7% 0 0.0% 1 0.1%
Other pharynx 4 0.6% 0 0.0%
Oesophagus 10 1.3% 1 0.1% 7 1.1% 0 0.0%
Stomach 14 1.8% 9 1.0% 23 3.5% 12 1.3%
Colon/rectum 21 2.7% 23 2.7% 26 3.9% 22 2.5%
Liver® 125 16.2% 47 5.4% 63.7 72 10.9% 35 3.9%
Pancreas? 9 1.2% 8 0.9% 4 0.6% 7 0.8%
Lung 30 3.9% 11 1.3% 10 1.5% 5 0.6%
Melanoma 25 3.3% 26 3.0% 15 2.3% 24 2.7%
Other skin 30 3.9% 22 2.5% 20 3.0% 11 1.2%
Kaposi sarcoma

Breast 96 11.1% 68.8 4 0.6% 133 15.0%
Cervix uteri 244 28.2% 75.8 267 30.0%
Corpus uteri 22 2.5% 37 4.2%
Ovary etc. 90 10.4% 822 79 8.9%
Prostate 84 11.0% 82.1 75 11.3%

Penis 9 1.2% 10 1.5%

Bladder 59 7.7% 18 21% 100 35 5.3% 23 2.6%
Kidney etc. 18 2.3% 9 1.0% 7 1.1% 8 0.9%
Eye 3 0.4% 6 0.7% 5 0.8% 7 0.8%
Brain, nervous system 7 0.9% 1 0.1% 3 0.5% 2 0.2%
Thyroid 12 1.6% 18 2.1% 15 2.3% 18 2.0%
Non-Hodgkin lymphoma 80 10.4% 46 5.3% 86.3 99 14.9% 45 5.1%
Hodgkin disease 65 8.5% 16 1.8% 73.8° 43 6.5% 22 2.5%
Myeloma 4 0.6% 1 0.1%
Leukaemia 26 3.4% 16 1.8% 11 1.7% 8 0.9%
ALL SITES 766 100.0% 866  100.0% 663 100.0% 889  100.0%
2 Includes gallbladder

b Includes retroperitoneum

¢ Males only
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3.2.10 Mali

Background

Climate: Subtropical to arid; hot and dry March to June; rainy,
humid and mild June to November; cool and dry November to
February

Terrain: Mostly flat to rolling northern plains covered by sand;
savanna in south, rugged hills in north-east

Ethnic groups: Mande 50% (Bambara, Malinke, Sarakole), Peul
17%, Mowsi 12%, Songhvi 6%, Tuareg and Moor 10%, other 5%

Religions: Muslim 90%, indigenous beliefs 9%, Christian 1%

Economy—overview: 65% of the land area of Mali is desert or
semi-desert. Economic activity is largely confined to the riverine
area irrigated by the Niger. About 10% of the population is nomadic
and some 80% of the labour force is engaged in farming and
fishing. Industrial activity is concentrated on processing farm
commodities. Mali is heavily dependent on foreign aid and
vulnerable to fluctuations in world prices for cotton and gold, its
main export.

Industries: Minor local consumer goods production and food
processing; construction; phosphate and gold mining

Agriculture—products: Cotton, millet, rice, corn, vegetables,
peanuts; cattle, sheep, goats

Cancer registration

The Cancer Registry of Mali started operations in 1986. It is
located in the Department of Pathology of the National Institute of
Public Health Research in the capital city, Bamako. This
department provides the basic source of information for the
registry, and is the only histopathology service in the country.

The registry was from the start conceived as population-based
covering the District of Bamako, which includes the population of
the capital city and its immediate surroundings. in 1987, the
population was 646 163. As in most developing countries, the
health care system in Mali is far from adequate. Hospitals, clinics
and other health facilities are concentrated in the capital city of
Bamako. Two major hospitals provide tertiary care services:
Hopital Gabriel Touré, and Hépital de Point G.

Active case-finding is carried out by a cancer registrar who
regularly visits these two public hospitals and Kati hospital, 15 km
distant. Visits are also made to two specialized institutes
(dermatology and ophthaimology) and to two centres of maternal
and child health staffed by gynaecologists. In each service, there
is a contact person for the registry, usually the head nurse who,
under the supervision of the consulting physician, records
information on all cancer diagnoses using a form provided by the
registry. During his regular visits, the technician checks these
forms for completeness and verifies the information contained from
other sources (e.g., ward books, operation lists), as well as with the
medical and nursing staff. The frequency of visits is determined by
the number of the cases detected.

Death registration is incomplete in Mali and covers only the city
of Bamako, where a death certificate is required in order to obtain
a burial permit. Copies of death certificates are obtained and the
death register is scanned by the registry as a source of
information.

Registration is confined to ‘usual residents’, defined as having
lived for at least six months in Bamako or having the intention to
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stay for six months. For data management, the registry uses the
CANREG software.

Review of data

Cancer Registry

The results from the cancer registry have been published for
1988-82 (Parkin et al., 1997) and for 1993-97 (Parkin et al., 2002).
An error was present in the population at risk data in the former,
and for this reason, both sets of data are published together here,
which allows a comparison between them. In the “Summary
Tables” that accompany the site-specific chapters, the data are
presented for the full ten-year period 1988-97.

In the more recent period (Table 2), the most common cancers
of men are liver (ASR 33.4 per 100 000; 36.2 %), stomach (ASR
17.3; 15.8%) and bladder (ASR 9.6; 9.6%). Only 3% of the liver
malignancies in men were confirmed by histology. In females,
cervix (ASR 32.0 per 100 000; 27.1%), breast (ASR 17.2, 15.2%),
stomach (ASR 16.6; 13.1%) and liver (ASR 15.1; 12.0%) are the
most frequent cancer sites. Age-specific incidence for cervix
cancer rises rapidly after age 15 years, reaching a peak after age
45. Over 60% of the malignancies occurring in the cervix uteri were
based on histology.

Comparison with the earlier data for 1988-1992 (Table 1)
suggests some decline in the incidence of liver cancer (-23% in
men and —20% in women) and an increase in the incidence of
prostate cancer (+81%), and breast cancer (+38%). The incidence
of stomach cancer and cervix cancer is much the same. Kaposi
sarcoma remains quite rare (2-3% of cancers in men, 0.5-1%
cancers in women) with little change in the incidence.

An interesting feature of these data is the moderately high
incidence of stomach cancer in both sexes, which is in contrast
with series from neighbouring countries. Whether this is artificial
(inclusion of non-residents, increasing availability of
gastroscopy) or related to local diets rich in nitrosamines as
suggested in an earlier review (see Bayo et al., 1990) remains to
be investigated further.

Childhood cancer

Table 3 presents the neoplasms occurring in the childhood
population (age 0-14 years) of Bamako. Out of a total of 133
cases, 67.7% had a histological diagnosis. The most frequent
childhood cancers were lymphomas (32 cases, 24.1% of the total,
of which only three were were Burkitt lymphoma), and
retinoblastoma (19.5% of the total, corresponding to an ASR of
7.7 per million). Some underdiagnosis of childhood cancers is
likely, as witnessed by the low rates, the absence of any central
nervous system tumours, and small number of leukaemia cases
(of which none was diagnosed as acute lymphocytic).
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Table 1. Mali, Bamako (1988-1992)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE
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Table 1. Mali, Bamako (1988-1992)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE
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Table 2. Mali, Bamako (1993-1997)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE
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West Africa

Table 3. Childhood cancer, Mali, Bamako (1988-1997)

Leukaemia 2 2 2 6 0.2 4.5 1.5 1.9 1.9 1.8 1.8 333
Acute lymphoid leukaemia 0 0 0 0 - - - - - - - -
Lymphoma 4 16 12 32 22 24.1 3.0 153 117 9.4 9.5 100.0

Hodgkin disease 1 7 6 14 3.7 10.5 0.8 6.7 5.8 4.1 4.1 100.0

Burkitt lymphoma 0 2 1 3 2.0 23 - 1.9 1.0 0.9 0.9 100.0
Brain and spinal neoplasms 0 2 0 2 - 1.5 - 1.9 - 0.6 0.6 -
Neuroblastoma 0 0 0 0 - - - - - - - -
Retinoblastoma 20 5 1 26 1.0 19.5 15.2 4.8 1.0 7.7 7.7 808
Wilms tumour 8 4 2 14 2.5 10.5 6.1 3.8 19 4.1 4.2 100.0
Bone tumours 1 2 3 6 1.0 45 0.8 1.9 2.9 1.8 1.8 66.7
Soft tissue sarcomas 2 1 0 3 0.5 2.3 1.5 1.0 - 0.9 0.9 100.0

Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 0 0 0 0 - - - - - - - -
Other 13 15 16 44 1.2 331 9.9 144 155 130 130 31.8
All 50 47 36 133 L3 100.0 38.0 450 350 393 394 67.7
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3.2.11 Mauritania

Background
Climate: Desert; constantly hot, dry, dusty

Terrain: Mostly barren, flat plains of the Sahara; some central hills
Ethnic groups: Mixed Maur/black 40%, Maur 30%, black 30%
Religions: Muslim 100%

Economy—overview: A majority of the population still depends on
agriculture and livestock for a livelihood, even though most of the
nomads and many subsistence farmers were forced into the cities
by recurrent droughts in the 1970s and 1980s. Mauritania has

extensive deposits of iron ore, which account for almost 50% of total
exports. The decline in world demand for this ore, however, has led
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to cutbacks in production. The coastal waters are among the richest
fishing areas in the world, but overexploitation by foreigners
threatens this key resource. The country's first deep-water port
opened near Nouakchott in 1986.

Industries: Fish processing, mining of iron ore and gypsum

Agriculture—products: Dates, millet, sorghum, root crops; cattle,
sheep; fish products

Cancer registration
There has been no cancer registration in the country

Review of data
There has been no publication on the cancer profile of the country.




3.2.12 Niger

Background
Climate: Desert; mostly hot, dry, dusty; tropical in extreme south

Terrain: Predominantly desert plains and sand dunes; flat or rolling
plains in south; hills in north

Ethnic groups: Hausa 56%, Djerma 22%, Fula 8.5%, Tuareg 8%,
Beri Beri (Kanouri) 4.3%, Arab, Toubou, and Gourmaniche 1.2%,
about 1200 French expatriates

Religions: Muslim 90%, remainder indigenous beliefs and
Christians

Economy-—overview: Niger is a poor, landlocked sub-Saharan
nation, whose economy centres on subsistence agriculture, animal
husbandry, re-export trade, and decreasingly on uranium, its major
export since the 1970s, of which prices have fallen dramatically.
Other exports, primarily to Nigeria, to the south, include livestock,
onions and the products of Niger's small cotton industry.

Industries: Cement, brick, textiles, food processing, chemicals,
slaughterhouses, and a few other small light industries; uranium
mining, gold mining. A search for petroleum in the north is
promising.

Agriculture—products: Cowpeas, cotton, peanuts, millet, sorghum,
cassava (tapioca), rice; cattle, sheep, goats, camels, donkeys,
horses, pouliry

Cancer registration

The Cancer Registry of Niger was founded in 1992, in the Facuité
des Sciences de la Santé of the University of Niamey. It is located
in the Department of Pathology at the University Hospital. This
department is a referral centre for pathology services for the whole
country. Nevertheless, the registry was designed to be population-
based with complete recording of all cancer cases diagnosed
among the population of the capital city, Niamey. Niger comprises
eight administrative subdivisions, three in the capital city. In 1995
the population of Niamey was estimated to be 521 000.

Case finding was carried out by a cancer registry clerk during
the first six years of operation and later by medical students as well,
through active searching for cases in the hospital services in the city
where cancer might be diagnosed. These include, especially, the
National Hospital, the University Hospital and the main maternity
hospital. Visits are made to the major services (surgery, urology,
medicine, gynaecology, paediatrics and biology laboratory) once
every two weeks, and the charge nurses are encouraged to make
a note of cancer cases admitted, which can be collected by the
registrar. Otherwise, the clerk examines sources such as the ward
admission books, consultation registers, medical records in the
departments (though information is often missing from this source)
to obtain details of cancer cases, their diagnosis and place of
residence. Other clinics visited include maternal and child health
clinics and occassionally some private clinics with clinicians to
collect biopsies.

An important source of information is the department of
pathology, which provides histopathology and cytology services
for the whole country. Although some specimens are sent out of
the country, the registry receives copies of reports of all cancer
cases diagnosed by the pathology services in the city, including
biochemical tests such as human chorionic gonadotrophin (HCG),
prostate-specific antigen (PSA) and alpha-foetoprotein.

Since no cause of death is recorded on death certificates in
Niger, they cannot be used for cancer registration.

The definition of ‘usual resident’ of Niamey is six months’
residence in the city. The registration process is carried out with a
microcomputer using the CANREG software.

Review of data

Cancer Registry

For the seven-year period considered (1993-99), a total of 1527
cases were registered among residents of Niamey. Table 1
shows the numbers of cases by sex, site and age group, as well
as the percentage frequencies and crude and age-standardized
rates (ASRs).

The incidence rates, as calculated based on the estimated
resident population, are a little low, and in any case must be
considered approximate, because of the uncertainty of the
estimate of the population at risk based on the 1988 census.

In men, liver cancer (22.5% of cases, ASR 16.9 per 100 000)
ranks first, followed by non-Hodgkin lymphoma (7.5%).

In women, the most important cancers are breast (19.9%),
cervix (19.0%), liver (7.4%), ovary (5.7%), other uterus (5.2%) and
non-Hodgkin lymphoma (4.3%).

Table 1 also shows the percentage of cases with a
morphological diagnosis. 49% had been diagnosed on the basis
of microscopic examination of tissue. The percentage is lowest
for liver (7%) and highest for the leukaemias (> 80%).

Previous studies

Athree-year study (1989-91) of the relative frequency of cancer
in Niger using records of the Faculté des Sciences de la Santé
in Niamey showed that primary carcinoma of the liver (15.5%),
skin cancer (14.2%), non-Hodgkin lymphoma (10.0%) and
cancer of the prostate (7.3%) were the most common cancers in
males. In females, cancers of the cervix (20.2%), breast
(13.9%), liver (9.6%) and skin (7.7%) were most common
(Nouhou et al., 1994).

Childhood cancer

119 cases of childhood cancers were recorded by the registry
in 1993-99 (Table 2). The overall incidence is low (ASR 71.7 per
million). Lymphomas were the most commonly recorded tumour;
one third of the cases were Burkitt lymphoma.

References

Nouhou, H., Mahamadou, O., Ramatou & Adehossi, E. (1994)
Cancer au Niger: Etude de fréquence relative sur une période
de 3 ans (1989-1991). Médecine d’Afrique Noire, 41, 171-178
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Table 1. Niger, Niamey (1993-1999)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE

Mouth 0 C00-06
Salivary gland 0 C07-08
Nasopharynx 0 Cli
Other pharynx 0 C09-10,C12-14
Oesophagus 0 IS
Stomach " : 1 CI16
Colon, rectum and anus 20 C18-21
Liver 1 C22
Gallbladder etc. 0 C23-24
Pancreas 0 C25
Larynx T 1 C32
Trachea, bronchus and lung: - 20 C33-34
Bone 1 C40-41
Melanoma of skin 0. C43-
Other skin -’ 0 44 :
Mesothelioma - 0 LC45
Kaposi'sarcoma S0 C46
Peripheral nerves 0 Cc47
Connective and soft tissue 0 C49
Breast o - - - Ccs50
Penis 0 i i - C60
Prostate 0 e L - C61
Testis -0 . e = Cc62
Kidney 0 3 1 3 Cc64
Renal pelvis, ureter and other urinary 0 - - - C65-66,C68
Bladder 0 - - 2 ce7
Eye: : S 0 T 1 1 69
Brain, nervous system 0 2 aole 1 C70-72
Thyroid 0 e e 1 C73
Hodgkin disease 0 4 3 - C81
Non-Hodgkin lymphoma 45 0 98 16 5 8 C82-85,C96
Multiplemyeloma: . o0 L L 3 0 1000 o (e 1 90
Lymphoid leukaemia 18 2 100 4 4 1 C91
Myeloid leukaemia 10 1 100 - 1 2 C92-94
Leukaemia, unspecified ] 0 0 - - - - . Cc95
Other andunspecified - - o e g5 ] 9 g 10 w3 10 0&U
All sites ; 629 10 61 46 68 109 90 ALL
Allsitesbut C44 - ShiEn 90 0 6l a1 87 ALLbC44

<65 105

Average annual population 122454 50066 39128 26064 13737 5730 3316
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Table 1. Niger, Niamey (1993-1999)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE

Mouth 9 0 2 - 2 3 2 - - 0.5 1.0 0.07 0.8 (C00-06
Salivary gland 3 0 33 1 1 e - 1 - - 0.2 0.3 0.02 0.3 C07-08
Nasopharynx 0 0 - - = - - - - 0.0 0.0 0.00 00 cClI
_ Other pharynx ) ) 2 0 50 1 - - 1 - - 01 02 002 02 C09-10,CI2-14
Oesophagus o T 00 86 - 1 2 2 - 0 040 08001 1.3
‘Stomach:: : : 1500000 73 - - 27 9 2 0.8 170034 3.3
Colon, rectum and anus ; 24 -0 67 -4 3 Eent 3 S 1.3 002:70000.23 3.6
Liver 65 0 8 6 21 8 10 10 3.6 74 067 9.3
Gallbladder etc. 1 0 0 - : 1 - 0.1 0.1 0.04 .3
’Pancreas i ) 7 0 14 = R 1 il 3 S 2 0.4 0.8 0.06 1.2
Larynx : : : : 300000 0 - - s 1. - 1 sl 202 0.3 0.04 0.6
‘Trachea, bronchus and lung 2000 -0 - - - - 1 1 = 01702 0.05- 0.4
Bone _ 23 2 52 5 10 E i L 2 - 1.3 26 017 1.9
Melanoma of skin ‘ ~ ‘ 4000 100 - i 1 1 20 ml 0.2 05.7:009 .08
Other:skin - = s = 24 0. 79 - - 5 2 7 8 2.0 1300 04244
+Mesothelioma s 00 - - - - - - - ] 00000000000 0.0
Kaposi sarcoma : 40 100 - 1 =3 = = 02::::0:5 0020062
Peripheral nerves 0 0 - - - - - ‘ 0.0 0.0 000 0.0
Connective and soft tissue i 24 0 96 1 4 4 1.3 27 0.21 3.1
~Breast SR 175 0 48 1 8 31 09751990 ..2.05- 25,0 0.
Vulva i S8 0. 263 - 1: 2 04009 00100 009 0 C
Vagina S ; L 60 83 - - 1. 030007 0.09:: 09
: Cervix uteri E 167 1 47 - 1 37 93501900 160 196
“Uterus : A6 i 63 1 3. 5 2.6 5206978
Ovary & . D 50 0 50 2 5 8 28 57 0640067 .C6
Placenta ; ; 4 0. 25 - 2 = 025505 0.03 03658
Kidney 10 0 20 3 - 4 - 0.6 L1 010 0.9 C64
Renal pelvis, ureter and other urinary 1 0 100 - - - - 0.1 0.1 0.03 0.2 C65-66,C68
Bladder ; 25 0 24 - 1 6 5 1.4 28 023 37 c67
Eye oo L [ o 4 - 1 1 04 087003 06 C69 -
‘Brain, nervous system = i 3 0 0 1= 1 1 [ 02703 00101 . C70-72. -
“Thyroid.: : 13 0269 - 2 4 1 07 1502010 1.4 -C73
Hodgkin disease 1 0 100 - - - - 0.1 0.1 0.01 01 (81
Non-Hodgkin lymphoma 38 1 89 12 4 9 2 2.1 4.3 0.24 33  (C82-85C9%
Mauliiple myeloma . 10000000100 : - - o 014701 0.01 0.1 -C90
Lymphoid leukaemia 16 1 75 2 1 2 2 0.9 1.8 0.15 2.1 €91
Myeloid leukaemia 15 0 87 2 - 6 1 0.8 1.7 0.09 14 C92-94
Leukaemia, unspecified ) 3 0 100 2 - 1 = - - 0.2 03 001 01 C95
Other and unspecified - L dainini gy 0 24 A6 11 12 2018 185 7 54 1L0 106 124 0&U
Allsites 903 6 49 58 66 161 223 124 74 50.2 9.82 1199 ALL
Allsites but C44 SR e 879 6 49 58 66 1560221 184 116 720 48.8 1000 =939 1155 ALLbC44
Average annual population 126763 52684 38584 19866 9043 4395 3832
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Table 2. Childhood cancer, Niger, Niamey (1993-1999)

Leukaemia 3 3 4 10 0.7 8.4 4.1 4.9 9.8 5.7 6.0 100.0
Acute lymphoid leukaemia 2 1 3 6 2.0 5.0 2.7 1.6 74 34 3.7 100.0
Lymphoma 4 11 17 32 1.7 26.9 55 181 417 183 201 100.0
Hodgkin disease 0 0 4 4 - 3.4 - - 9.8 23 2.8 500
Burkitt lymphoma 1 6 4 11 1.2 9.2 14 9.9 9.8 6.3 6.6 818
Brain and spinal neoplasms i 1 1 3 2.0 2.5 14 1.6 2.5 1.7 1.8 66.7
Neuroblastoma 1 0 1 2 - 1.7 14 - 2.5 1.1 1.2 500
Retinoblastoma 6 4 0 10 1.5 8.4 8.2 6.6 - 5.7 53 300
Wilms tumour 1 1 0 2 - 1.7 14 1.6 - 1.1 1.1 500
Bone tumours 2 6 6 14 1.8 11.8 2.1 929 147 8.0 85 643
Soft tissue sarcomas 1 1 2 4 3.0 34 14 1.6 49 2.3 25 750
Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours i 0 0 1 - 0.8 14 - - 0.6 0.5 1000
Other 9 16 16 41 0.5 34.5 124 263 392 235 247 171
All 29 43 47 119 1.1 100.0 39.8 707 1152 682 717 546
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3.2.13 Nigeria

Background
Climate: Equatorial tropical to the south with dry savannah
grassland to the north

Terrain: Southern lowlands merge into central hills and plateaux;
plains in north

Ethnic groups: Hausa, Fulani, Yoruba, Ibo, Kanuri, Ibibio, Tiv, ljaw
Religions: Muslim 50%, Christian 40%, indigenous beliefs 10%

Economy: Political instability, corruption and poor management
have hobbled the oil-rich Nigerian economy. The oil sector provides
30% of GDP, 95% of foreign exchange earnings and about 80% of
budgetary revenues. The largely subsistence agricultural sector has
failed to keep up with rapid population growth, so that Nigeria, once
a large net exporter of food, now must import food.

Industries: Crude oil, coal, tin, columbite, palm oil, peanuts, cotton,
rubber, wood, hides and skins, textiles, cement and other
construction materials, food products, footwear, chemicals,
fertilizer, printing, ceramics, steel

Agriculture—products: Cocoa, peanuts, palm oil, corn, rice,
sorghum, millet, cassava, yams, rubber; cattle, sheep, goats, pigs;
fishing and forest resources extensively exploited

Cancer registration

There are several hospital-based cancer registries operating in
Nigeria, but the only population-based registry has been, and
remains, the one in lbadan.

Ibadan Cancer Registry

One of the earliest population-based cancer registries in Africa, the
Ibadan Cancer Registry was established in 1960 within the
Pathology Department of the University College Hospital (UCH),
Ibadan. Since its inception, the aim of the registry has been to
monitor the incidence of cancer in the population of Ibadan and its
environs, and to provide baseline data for use by health planners,
physicians and research workers. For many years, it was the only
active registry in Nigeria. It was population-based until 1994, when,
as a result of staff shortage, data collection was limited to within the
UCH. However, since 1997 the registry has been reactivated with
assistance from [ARC and data are actively collected from the
population. The registry’s defined population is the residents of the
70 km? area of the city of Ibadan, comprising five local government
areas of Oyo state, with a total population of 1.22 million in 1991.
Residents are defined as persons who have been living in the
relevant area for at least one year.

The University College Hospital (UCH) is the major tertiary care
facility serving the registry population, and it includes specialist
cancer treatment services, including radiotherapy. In addition, there
are two government state hospitals (Adeoyo Hospital and Ring
Road Hospital) and several private and mission hospitals that
provide general medical, gynaecological and paediatric services.
Three pathology departments are present in the registry area,
including the Pathology Department at UCH, which provides the
bulk of the histology services and is a major source of information
for the registry. The Haematology Department provides copies of
reports of haematological malignancies for registration.

Case-finding is effected mainly through a schedule of regular
visits by registry staff to the sources of data. Most of the registry’s

data is collected from UCH, Adeoyo and Ring Road Hospitals
where the search for cancer cases is conducted through scrutiny of
clinics, wards, surgical pathology records, surgical operation lists
and autopsy reports. Case-finding visits are also made to selected
large mission and private clinics (about ten in total) that care for
cancer cases. Registration of non-hospital deaths is very limited in
Ibadan, and the quality of cause-of-death information is very poor;
this source of data has not been used until very recently. Autopsy
reports from the mortuaries at UCH and Ring Road Hospital allow
detection of deaths due to cancer which may have escaped the
registration process.

The CANREG computer system has been used for data
recording and management since 1997; previously, registration of
cases and analysis of the registry database was carried out
manually, using an alphabetic name and site card index system.

National Headquarters for Cancer Registries in Nigeria (NHCRN)
In 1990, the NHCRN was established by the Federal Ministry of
Health and located in the UCH, with the main objective of
coordinating the establishment and development of cancer registries
in Nigeria, and as part of its activities to organize training
programmes in cancer registration, as well as programmes for
cancer prevention and control. Within the last decade, this has led to
increased awareness of the importance of cancer registration and to
the development of cancer registries nationwide. Many hospital-
based cancer registries have been established in teaching hospitals
with the assistance and support of the NCHRN. Through its
workshops and conferences, the NHCRN has created awareness
and provided an avenue for sharing ideas, reviewing the problems of
establishing registries in Nigeria and comparing data generated.

Ife-ljesha Cancer Registry

Ife-liesha Cancer Registry was established in 1989 in the
Department of Morbid Anatomy of the Obafemi Awolowo University
Teaching Hospital (OAUTH). The registry was designed as a
population-based cancer registry covering the Ife-liesha zone of
Osun State in south-western Nigeria. This zone consists of about
seven local government areas—Atakumosa, Ife-Central, Ife-North,
ife-South, llesa, Obokun and Oriade. The population of this area
was 782 000 in 1991.

A registry clerk carries out active case-finding in OAUTH. This
hospital is the major source of information, especially its outreach
stations at lle-Ife and llesa, which are the main tertiary care facilities
in lfe-liesha zone. The registry clerk searches for records of
possible cancer patients in the various wards, haematology,
radiology and consultant outpatient departments. All histology,
cytology and surgical pathology reports that are generated by the
Department of Morbid Anatomy of OAUTH are checked for cancer
diagnoses on a routine basis. There is a system of death
registration at OAUTH, and all death certificates issued at the
hospital are searched for deaths due to neoplasms, in addition to
scrutiny of autopsy reports (routine hospital and coroner).

in addition to OAUTH, a total of nine hospitals (public and
private) are visited fortnightly or monthly, depending upon the
number of cancer patients treated. Admission books, clinic
registers and hospital case records constitute the main sources
of information. In addition, a few medical practitioners in the
registry area complete and forward notification cards supplied by
the registry.

Just nine ‘essential’ variables are collected on each case; site
and histology are coded using ICD-O, and the CANREG system is
used for data entry and management.
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Zaria Cancer Registry

The Registry is based in the Department of Pathology, Ahmadu
Bello University Hospital, Zaria, in northem Nigeria, and serves the
university hospitals complex in Zaria and the nearby larger town of
Kaduna. The registry started recording cases prospectively in 1982,
but the data from a retrospective survey of cases recorded in the
Department of Pathology for the years 197678 were published by
Cederquist and Attah (1986).

Calabar Cancer Registry

This hospital-based registry was established in 1983, based in the
Department of Pathology, University of Calabar Teaching Hospital,
Calabar, in south-eastern Nigeria. The hospital provides services
for the inhabitants of Cross River and Akwa lbom states as well as
neighbouring Abia State and the Republic of Cameroon. The
Department of Pathology provides diagnostic services. Cancer
cases were retrospectively recorded from 1979.

Review of data
Cancer registries

Ibadan Cancer Registry

During the 40 years of its existence, various studies on the
frequency and incidence of cancers have been published. The
earliest publication from Ibadan was the report of a cancer rate
survey for 1960-63 by Edington and Maclean (1965).
Subsequently, cancer incidence data from the registry were
published for the periods 1960-62, 1960-65 and 1960-69 in the
first three volumes of Cancer Incidence in Five Continents.
However problems in obtaining adequate denominator population
data prevented subsequent results from appearing in later volumes.
During the period 1960-69, 2420 cancer cases were registered
(1206 males and 1214 females) among the residents of Ibadan and
environs (Table 1). The age-standardized incidence (world) rates
(ASR) for cancers at all sites were 78.0 and 105.1 per 100 000 for
males and females respectively. Non-Hodgkin lymphoma (19.1%,
ASR 9.8) and liver cancer (14.4%, ASR 10.0) were the commonest
tumours among males. Prostate cancer (5.2%, ASR 9.5) showed
high rates in the elderly population. In females, cancers of the cervix
(15.6%, ASR 20.9) and breast (12.9%, ASR 14.4) were commonest.

Abioye (1981) and others subsequently reviewed cancer
patterns derived from series of cases registered between 1970
and 1997. The profile remained broadly similar to that in
1960-69, with, in males, high frequencies of liver cancer and
non-Hodgkin lymphoma, but with prostate cancer emerging as
the third most common cancer. In females, cervix cancer
remained the most common malignancy throughout the period,
although its relative frequency declined. A comparison of the
relative frequencies of the common cancer sites during two time
periods (1960-80 and 1981-95) over the four decades of the
existence of the lbadan Cancer Registry is shown in Table 2.
Breast cancer frequency increased iwo-fold, with only a minimal
rise (1.2%) in cancer of the cervix. The percentage frequency of
non-Hodgkin lymphoma including Burkitt lymphoma halved, but
these cancers remained the most common malignancy in males.
The frequency of prostate cancer increased 1.7 times, while that
of choriocarcinoma decreased four-fold (from 8.5% to 2.8%). The
frequency of colorectal, liver and lung cancers remained more or
less unchanged.

Current data: Table 3 shows data from a recent two-year period,
since the reactivation of the registry, with 496 and 652 cancers
among males and females, respectively. The estimated age-
adjusted incidence for all cancers is a little lower than in 1960-69
(63.9 per 100 000 in males, 74.5 per 100 000 in females). In men,
the most common cancers are prostate (ASR 19.8; 23.8%), liver
(ASR 7.7; 11.6%) and non-Hodgkin lymphoma (ASR 4.9; 10.3%).
Only 32% of the liver malignancies in men were confirmed by
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histology. In females, breast (ASR 25.3; 35.3%), cervix (ASR
19.9; 24.4%) and ovary (ASR 3.2; 4.7%) are the three most
common sites of cancer. The age-specific incidence for breast
cancer rises gradually after age 25 years to a peak at age 50.
80% of the malignancies occurring in the breast were verified by
histology or cytology.

In spite of the epidemic of HIV/AIDS (with an estimated
prevalence of infection of 5.1% in Nigeria at the end of 1999
(UNAIDS, 2000)), current data from Ibadan do not show similar
marked increases in incidence of some HIV/AIDS-associated
cancers to those reported from parts of eastern and southern Africa.

The registry has always been faced with the problem of case-
finding and ascertainment, with suggestion of a reduction in recent
years compared with the 1960s. Coverage may indeed have been
better in the earlier years, because health care was virtually free
and accessible to all, with free treatment of cancer cases. The UCH
was the major referral centre in the region, providing most of the
specialty services. In addition there was economic and political
stability with little or no disruption in the provision of social services
and hospital care. The cost of treatment and services is now borne
by the patients, who are often unable to cope with the expense of
cancer care and management. As a result many are lost to
conventional medical care, seeking less expensive alternative
traditional care.

Trends in incidence, 1960-99:

Breast cancer was the second commonest female cancer recorded
in the earlier years (1960-69) but it is now the commonest female
cancer, and in fact the commonest cancer among both sexes. The
increase may be related in part to increasing awareness and
campaigns about breast cancer, as well as the availability of fine-
needle aspiration facilities for quick and easy diagnosis in the
hospital. Nevertheless, about 80-85% of these cancers still present
in advanced stages, with attendant poor outcome.

Uterine cancer. Cancer of the cervix used to be the commonest
gynaecological cancer, but it has recently been overtaken by breast
cancer. The incidence rates show little change (ASR 20.9 in
1960-69 and 19.9 in 1998-99) and a recent study of
gynaecological malignancies over a period of two decades
(1976-95) based on registry data revealed a steady increase in the
frequency of new cases (Babarinsa et al., 1998). This reflects the
poor development of screening facilities and the lack of a national
screening programme. A decline has occurred in the frequency of
choriocarcinoma. Endometrial cancer remains uncommon.
Prostate cancer has become the most common cancer among
males in Ibadan. Current data (ASR 19.8) indicate a doubling of
the incidence rate since 1960-69 (ASR 9.5). The median age of
occurrence is 67.5 years and the mean age 71.4 years. The
explanation for the rising frend of prostate cancer is uncertain, but
may be partly related to improvements in diagnosis and a greater
awareness of the importance of this cancer in an increasing
elderly population.

Colorectal cancer is considered uncommon in Africa, and this has
been related to consumption of high-fibre diet. The early data
(1960-69) showed that cancers of the colon and rectum were not
frequent, but the results for the period 1998-99 suggest an
increase in rectal cancer in males, although there has been no
significant change in the ASR for colon cancers in either males or
females. An analysis of relative frequencies of these cancers
reported a statistically significant 81% increase in frequency of
colorectal neoplasms over a 20-year period (lliyasu et al., 1996),
attributed to changing dietary habits, increasing cancer
awareness and possibly increased access to health-care facilities.
Liver cancer has shown little change in incidence over the last
four decades, with a male: female ratio of 3-4:1. Exposure to
the risk factors, particularly hepatitis B virus and aflatoxins,
remains widespread.



West Africa

woaTIV
TV

. nrPo

60160

060
962°682-28D
18D

el

- UD0D

690
290
m@b bbb 1459

05D
90

v\\u ;
30

$£0-660
20
§20
7

120810

91D
. k)
PID-TID 01600

10
200-000

19
099

£ PUIN]OA STUAUIIUOY) DAL UL FDUPPIDU] LDIUDT) *DIINOK

08 879¢
88 g8l
68 S8l

Sl :

IV - ONIAIONI 40 STLYH AHVYINWNNS ANY dNOHD DV A9 SISV 40 HIFGNNN
(6961-0961) uepeq| ‘elaBIN ‘| a|qeL

N D 1 D e

be6hT
¢8l
831

‘
Q5 e

o
—

T 00 T \D Y o0 Nm

91.9¢

i
€2

oo

o0 <

LY1S6

8l
161

tE

91
€

81
4!

80L601
L6

001

(as
It
I
€T

€1

D

0LET6

(44
€1z

uonendod fenuue a3eroay

b0 INq SOUS TV
SIS 1Y

PrmoEYNa]
ewoadw ofdi g
euwroydwA] urySpoH-uoN
ommom% ury3poH

PIOJAUL

: . ES@Q SnOAISH ‘umrg

e
1opperd
*019 Aoupry
‘oSOl
stued.
1sea1g
 ewuoores 1sodey

SUn] pue SNYOU0Iq “BOYSEL],
Xuhre|

“searoueg

JOAYT

wzzm cs.m Wmoer uojo)

L oRwIo)g

sndeydossq

xukreyd 1090
xuAreydosen

o

89




06

Mouth
Nasopharynx
'Other pharynx
- Oesophagus
- Stomach :
“ Colon, rectum and anus
Liveriiviain snrsn aan
: Pancreas
Larynx
Trachea, bronchus and lung
. Melanoma ofskin.
Other skm e
Kap031 sarcoma
Breast

Kidney etc.
] Bladder )

“Eye'

Bram, nervous system .

Thyroid:

Hodgkin disease
Non-Hodgkin lymphoma
Multiple myeloma
Leukaemia

Oth and unspecxﬁcd
AII s1tes
: All 81tes but C44

Average annual population

157

189
o4
82,

11
19

e
‘:26;

23
132

46

1214
1197

O OO MNOUIL CO R

oo-»—»#',‘o‘»-g o~ WooN v

Table 1. Nigeria, Ibadan (1960-1969)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE

—t

Vg b ROV — U R

14

106

106

89214

[

PORS ) W

- B
[T R N R et 1 1 DRl ~NE T )

32
67
65

68953

= N
[N IS F i e SN

— OV N

12
59
185
183

67858

RO B0 N

S
00 P

=~
g

B VN VRN W —

BNy
=

245

241

24450

S R OVOO OV, 1 O

11

36

286

10669

0, R N OV DU RS s

[
—_

43

i
s

[\=)
O,
e

203

4550

Source: Cancer Incidence in Five Continents volume 3

O WIS~ el N

N R S

e
=

67

65 s

3372

DO g AR m»—“t\‘)»—,-oxu:

0.3

9.1

45.1
445

Cll
C09-C10,CI12-Cl4

cls

LCl6.

Ci8-c21

S C22

€25
c32

C33-C34
e
L o

c46
C50

€33 2
C4Css
. C56:C57

C64-C66,C68
Cc67

e
ccnz
e

Cc81
C82-C85,C9
C90

C91-C95

0&U

ALL

ALLbC44

BOLILY Ul 130UB)



West Africa

Lung cancer rates in Nigeria remain low (ASR 0.8 in both sexes in
1860-69; 0.7 in men in 1998-99). The prevalence of cigarette
smoking, the major risk factor, does not seem to have significantly
increased among the general population—it is likely that the
dwindling economic resources and purchasing power of individuals
have not favoured the habit.

Hfe-ljesha cancer registry

During the three-year period 1993-95 since active registration
began in the zone, a total of 400 resident cases, 187 males and 213
females, were registered (Table 4). The overall crude incidence
rates of 15.7 per 100 000 (ASR 29.3) in males and 17.3 per 100 000
(ASR 25.7) in females are low, indicating a significant degree of
under-reporting of cancer cases. Among males, prostate cancer
(25.7%), non-Hodgkin lymphoma (17.1%) and liver cancer (7.0%)
were the commonest malignancies, as elsewhere in the region. In
females, cancers of the breast (28.2%), cervix (13.6%) and non-
Hodgkin lymphoma (7.0%) were commonest.

Zaria Cancer registry

A series from the Department of Pathology, Ahmadu Bello
University Hospital, Zaria was published by Cederquist and Attah
(1986). The cases represent cancers diagnosed in 1976-78 by
histology, cytology or bone marrow examination (the latter
information coming from the haematology department) (Table 5).
The most frequently recorded tumours in this series were non-
Hodgkin lymphomas (22.9% of tumours in males, 10.4 in
females). About half the cases occurred in children aged under 15
years, the great majority of which were Burkitt lymphoma, but
there were also a considerable number of adult cases. In females,
the importance of carcinomas of the cervix, breast and ovary was
similar to that seen elsewhere in West Africa. In males, liver was
the most common site (excluding skin and lymphomas), with a
cancer frequency (8.4%) similar to that in lbadan. The cases of
prostate cancer were noted to be young (only 12% were aged 55
years or more).

More recent data, for 199192, were reported by Afolayan
(1992). Frequencies of liver, breast and prostate cancers were
higher than in the earlier series (Table 5).

Calabar cancer registry

The review of frequency series of data from Calabar
(1979-88) (Table 4) showed cervical cancer to be the commonest
cancer (37.0% of cancers in females), followed by breast (29.8%).
Among males, prostate cancer is the commonest (28.6%),
followed by liver (16.5%).

Other registries: Eruwa and Enugu
Though data available are essentially hospital-based, similar
interesting patterns have emerged (Table 4). Prostate and liver

cancers are the commonest among males in both centres. Cancer
data from Eruwa, a more rural community, indicate that cervical
cancer is still the commonest cancer in females (cervix 25%, breast
18%), while Enugu’s report shows that breast cancer was more
common (breast 44.5%, cervix 23%). Enugu Cancer Registry is
located in a hospital that caters for an urban population.

Childhood cancer

An analysis of the relative frequencies of the principal types of
childhood cancer during 1960-72 was published by Williams
(1975). These relative frequencies were compared by Olisa et al.
(1975) with those observed in a series of black children in the
United States and with registry data from the United Kingdom and
Uganda. Akang (1996) also compared the early series with the
relative frequencies observed in 1973-90 and noted increased
frequencies of intracranial neoplasms, leukaemias, renal
neoplasms and retinoblastomas, with a relative decline in the
frequencies of bone neoplasms and Burkitt lymphoma. The rising
frequencies of retinoblastomas, renal and intracranial tumours were
ascribed to the increased number of qualified physicians and
improved diagnostic facilities.

Incidence rates for childhood cancers in Ibadan were published
for 1960-69 (Junaid & Babaiola, 1988) and for 1985-92 (Thomas &
Aghadiuno, 1998) (Table 6). The most recent data from the registry,
for 1993-99, are shown in Table 7.

Lymphomas, and specifically Burkitt lymphoma, have
remained the commonest childhood cancer throughout the
period. However, as suggested by the analysis of relative
frequencies, there seems to have been a decline in incidence of
Burkitt lymphoma between the 1960s and the 1990s. The
recorded incidence decreased from 79.4 per million in 1960-69
to 18 per million in 1985-92 and 22.6 per million in 1993—99. The
pattern of tumour presentation has also shown some changes,
with fewer occurrences of the typical jaw tumour and more
abdominal mass presentation. This declining trend has been
associated with better hygiene and an improved standard of
living. In support of this is the variation in frequency patterns
between different parts of the country.

The most frequent solid tumour (excluding the lymphomas)
throughout the period has been retinoblastoma (with an extremely
high rate recorded in the most recent period). The great majority of
cases are sporadic (non-familial) unilateral tumours, with a mean
age of occurrence of 3.2 years + 20 months and a median of 2
years. Wilms tumour and soft-tissue sarcomas were also relatively
frequent, but registration rates for all other diagnostic groups were
lower than in western populations. The frequency (and incidence
rate) of neuroblastomas is low, especially in the two more recent
periods, while there has been an increase in the frequency of
recorded central nervous system cancers, probably related to
improved diagnostic facilities. No cases of Kaposi sarcoma were

Table 2. Relative frequencies of the six most common tumours in Ibadan in two time periods:
1960~80 and 1981-95

Non-Hodgkin lymphoma (incl. Burkitt) 151
Cervix 10.3
Liver 6.5
Breast 6.0
Connective tissue 4.5
Choriocarcinoma 44

Breast 14.8
Cervix 12.7
Non-Hodgkin lymphoma (incl. Burkitt) 74
Liver 6.4
Prostate 47
Colorectal 3.8
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registered in 1993-99, despite the moderately high prevalence of
childhood HIV infection in Nigeria (0.24% at the end of 1999) and
the reports of increased rates elsewhere in Africa.

Reviews of frequency series of childhood tumours from Jos,
Plateau State (Obafunwa et al., 1992) and Enugu, Eastern Nigeria
(Obioha et al., 1989) noted the predominance of lymphomas, with
frequencies of 34% and 39.7% respectively. These frequencies are
lower that from Ibadan. Also significant are the comparatively
higher frequencies of leukaemia (20% and 12.6%) observed in
both centres, with overall lower frequencies of Burkitt lymphomas
(11.4% and 26.5%). This difference in the Burkitt
lymphoma/leukaemia ratio has been related to regional climatic
differences and socioeconomic status. Jos, in the highland plateau
region, has a lower ambient temperature and drier climate than
Ibadan. Unpublished observations indicate that Burkitt lymphoma
is less common in Lagos (a more urbanized area) than in Ibadan,
although they are in the same geographical zone.
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Table 3. Nigeria, Ibadan (1998-1999)
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Cancer in Africa

Table 5. Nigeria: Zaria Cancer Registry

Oral cavity! 57 6.9% 30 4.0% 100

Nasopharynx 3 0.4% 0 0.0% 100

Other pharynx 0.0% 8 1.1% 100

Oesophagus 2 0.2% 0 0.0% 100

Stomach 12 1.5% 8 1.1% 100

Colon/rectum 18 2.2% 16 2.1% 100 8 3.5% 7 2.3%
Liver 69 8.4% 16 21% 100 45 19.9% 19 6.3%
Pancreas 2 0.2% 0 0.0% 100

Lung 1 0.1% 1 0.1% 100

Melanoma 22 2.7% 14 1.9% 100

Other skin 72 8.7% 39 5.2% 100

Kaposi sarcoma 16 1.9% 0 0.0% 100

Breast 2 0.2% 80 10.7% 100 62 20.5%
Cervix uteri 148 19.7% 100 75 24.8%
Corpus uteri 13 1.7% 100 10 3.3%
Ovary etc. 61 8.1% 100

Prostate 22 2.7% 100 17 7.5%

Penis 2 0.2% 100

Bladder 47 5.7% 7 0.9% 100 21 9.3%

Kidney etc. 11 1.3% 12 1.6% 100

Eye 47 5.7% 25 3.3% 100

Brain,nervous system 1 0.1% 0 0.0% 100

Thyroid 14 1.7% 33 4.4% 100

Non-Hodgkin lymphoma 189  22.9% 78 10.4% 100 36 15.9% 24 7.9%
Hodgkin disease 51 6.2% 20 2.7% 100 12 5.3%

Myeloma 3 0.4% 4 0.5% 100

Leukaemia 71 8.6% 51 6.8% 100

ALL SITES 825 100.0% 750 100.0% 100 226  100.0% 302 100.0%

UIncludes salivary gland tumours

Table 6. Nigeria, Ibadan Cancer Registry: childhood cancers, 1960-92

Leukaemia 86 9.0% 11.8 46 12.0% 83
Acute lymphocytic leukaemia 33 3.4% 3.9 15 3.9% 2.6
Lymphoma 539 56.3% 96.8 152 39.7% 27.1
Burkitt lymphoma 446 46.6% 79.4 102 26.6% 18.0
Hodgkin disease 35 3.7% 6.7 18 4.7% 33
Brain and spinal neoplasms 47 4.9% 4.9 61 15.9% 11.1
Neuroblastoma 4] 4.3% 6.0 1 0.3% 0.2
Retinoblastoma 67 7.0% 7.6 37 9.7% 7.4
Wilms tumour 67 7.0% 103 24 6.3% 47
Bone tumours 7 0.7% 2.8 11 2.9% 2.1
Soft-tissue sarcomas 46 4.8% 8.7 29 7.6% 54
Kaposi sarcoma 1 0.1% 0.6 0 0.0% 0
Other 57 6.0% 6.7 22 5.7% 42
Total 957 100.0% 155.6 383 100.0% 70.5

* ASR based on 282 cases registered in 1960-69
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Table 7. Childhood cancer, Nigeria, Ibadan (1993-1999)

Leukaemia 1 2 2 5 L5 2.8 2.0 3.6 3.6 3.1 3.0 200
Acute lymphoid leukaemia 0 0 0 0 - - - - - - - -
Lymphoma 10 24 25 59 L7 335 203 427 449 36,6 347 6.7
Hodgkin disease 0 1 4 5 - 2.8 - 1.8 7.2 3.1 2.7 -
Burkitt lymphoma 5 19 15 39 1.8 222 102 338 270 242 226 103
Brain and spinal neoplasms 7 7 4 18 2.6 10.2 142 124 72 112 116 1Ll
Neuroblastoma 2 1 0 3 2.0 1.7 4.1 1.8 - 1.9 2.1 100.0
Retinoblastoma 22 3 0 25 L5 14.2 447 53 - 155 190 400
Wilms tumour 3 1 1 5 0.7 2.8 6.1 1.8 1.8 3.1 35 400
Bone tumours 1 1 2 4 3.0 2.3 2.0 1.8 3.6 2.5 24 250
Soft tissue sarcomas 2 2 5 9 0.8 5.1 4.1 3.6 9.0 5.6 5.3 444
Kaposi sarcoma 0 0 0 0 - - - - - - - -
Germ cell tumours 2 1 2 5 15 2.8 4.1 1.8 3.6 3.1 3.2 200
Other 21 7 15 43 L9 24.4 426 124 270 267 283 209
All 71 49 56 176 L7 100.0 1441  87.1 100.7 109.2 113.1 21.6
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3.2.14 Senegal

Background

Climate: Tropical; hot, humid; rainy season (May to November) with
strong south-east winds; dry season (December to April) dominated
by hot, dry, harmattan wind

Terrain: Generally low, rolling, plains rising to foothills in south-east

Ethnic groups: Wolof 36%, Fulani 17%, Serer 17%, Toucouleur 9%,
Diola 9%, Mandingo 9%, European and Lebanese 1%, other 2%

Religions: Muslim 92%, indigenous beliefs 6%, Christian 2%
(mostly Roman Catholic)

Economy—overview: Private activity accounts for 82% of GDP and
in recent years information technology-based services have
become important. However, Senegal faces deep-seated urban
problems of chronic unemployment, juvenile delinquency and drug
addiction.

Industries: Agricultural and fish processing, phosphate mining,
fertilizer production, petroleum refining, construction materials

Agriculture—products: Peanuts, millet, corn, sorghum, rice, cotton,
tomatoes, green vegetables; cattle, poultry, pigs; fish

Cancer registration

In 1968, a cancer registry was set up in the capital, Dakar, as a joint
undertaking between IARC and the Pathology Department of the
Hbpital Dantec in Dakar (Tuyns & Quenum, 1982). The registry was
designed as population-based, covering the region of Cap Vert. The
majority of the educational and medical services were concentrated
in the Dakar area, serving the former French colony, but
considerable expansion of specialized medical facilities
subsequently took place in other regions of Senegal.

Four pathology departments in Dakar acted as the major
diagnostic units at the time, for the entire country. It was stated that
most of the cases of cancer diagnosed in Dakar were likely to be
confirmed by histology. The pathology departments contributed
most of the data recorded in the cancer registry. Data on clinically
diagnosed malignancies obtained from the various departments of
the hospitals serving the population were included as well.
Registration of cancer was conducted for the period 1968-73 by
one of the principal investigators, assisted by a secretary and a
registry clerk, who checked the data for duplicate registrations
based on patient identification parameters which included
residence, mainly obtained from the patients themselves. To
determine usual residence in the registration area, use was made
of the national identity card. During the period of data collection by
the registry (1968-73), there was no systematic registration of
deaths in place in Cap Vert province.
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The data items recorded included patient names, sex, age,
usual residence, site and histology. These were transcribed onto a
list and forwarded to IARC. After consistency checks conducted at
the registry in Dakar, the data were subjected to a further
systematic check for errors and duplicates at IARC. Such
procedures resulted in the elimination of about 12% of the
registrations. Furthermore, efforts to thoroughly check eligibility in
terms residence in the Cap Vert Province left only 48% of the
registrations for analysis.

Popuiation: The figures obtained during the 1970-71 census were
used in the calculation of population at risk. For the Cap Vert
Province, the census was conducted based on sampling. Population
estimates noted a total of 349 247 males and 349 700 females.

Review of data

Cancer registry

The available report on cancer incidence in Senegal is that from
the registry of Dakar (Cap Vert) for the years 1969-74 (Tuyns &
Quenum, 1982). The population at risk was estimated from the
1970-71 census. Table 1 shows that a total of 1893 malignant
tumours were recorded.

The pattern of tumours in males was similar to those of
neighbouring West African couniries. Liver cancer (ASR 25.6
per 100 000) was the most common cancer in the male
population, followed by skin cancers other than melanomas
(ASR 10.3), prostate cancer (ASR 4.3), lymphomas and
malignancies of the stomach.

In females, cervix cancer ranked first (ASR 17.2); followed by
breast (ASR 11.8), liver (ASR 9.0), skin (excluding melanomas)
(ASR 7.9) and ovarian cancers (ASR 4.3).

Since these data were essentially derived from four pathology
laboratories, care is needed in interpretation. Although the quality
of the data in terms of the proportion with histology is high, there
is the possibility of over-representation of some easily accessible
tumours and under-reporting of deep-sited ones.

Unlike recent series from neighbouring countries, the data
from Senegal exhibit an unusually high incidence of non-
melanoma skin cancers for the male population (ASR 10.3).
Whether this is a reflection of a difference in registration practices
for multiple skin tumours or a real difference due to an underlying
carcinogenic exposure is unclear (Camain et al., 1972).

References
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Table 1. Senegal, Dakar (1969-74)
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3.2.15 Sierra Leone

Background
Climate: Tropical; hot, humid; summer rainy season (May to
December); winter dry season (December to April)

Terrain: Coastal belt of mangrove swamps, wooded hill country,
upland plateau, mountains in east

Ethnic groups: 20 native African tribes 90% (Temne 30%, Mende
30%, other 30%), Creole 10% (descendants of freed Jamaican
slaves who were settled in the Freetown area in the late eighteenth
century), refugees from Liberia's recent civil war, small numbers of
Europeans, Lebanese, Pakistanis and Indians

Religions: Muslim 60%, indigenous beliefs 30%, Christian 10%
Economy—overview: Sierra Leone has substantial mineral,
agricultural and fishery resources. However, the economic and

social infrastructure is not well developed, and the continuing civil
war has totally arrested economic development. About two thirds of
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the working-age population engages in subsistence agriculture.
Manufacturing consists mainly of the processing of raw materiais
and of light manufacturing for the domestic market. Bauxite and
rutile mines have been shut down by civil strife. The major source
of hard currency is the mining of diamonds, the large majority of
which are smuggled out of the country.

Industries: Mining (diamonds); small-scale manufacturing
(beverages, textiles, cigarettes, footwear); petroleum refining

Agriculture—products: Rice, coffee, cocoa, palm kernels, palm oil,
peanuts; poultry, cattle, sheep, pigs; fish

Cancer registration
There has been no cancer registration in the country.

Review of data
There are no published accounts of the cancer profile in the country.




3.2.16 Togo

Background
Climate: Tropical; hot, humid in south; semi-arid in north

Terrain: Gently rolling savanna in north; central hills; southemn
plateau; low coastal piain with extensive lagoons and marshes

Ethnic groups: Native African (37 tribes; largest and most important
are Ewe, Mina and Kabre) 99%, European and Syrian-Lebanese
less than 1%

Religions: Indigenous beliefs 70%, Christian 20%, Muslim 10%

Economy—overview: The economy is heavily dependent on both
commercial and subsistence agriculture, which provides
employment for more than 60% of the labour force. Cocoa, coffee
and cotton together generate about 30% of export earnings. Togo is
self-sufficient in basic foodstuffs when harvests are normal, with
occasional regional supply difficulties. In the industrial sector,

phosphate mining is by far the most important activity, but has
suffered from the collapse of world phosphate prices and increased
foreign competition. Togo serves as a regional commercial and
trade centre.

Industries: Phosphate mining, agricultural processing, cement;
handicrafts, textiles, beverages

Agriculture—products: Coffee, cocoa, cotton, yams, cassava
(tapioca), corn, beans, rice, millet, sorghum; meat; annual fish catch
of 10 000~14 000 tons

Cancer registration
There has been no cancer registration in Togo.

Review of data

We have identified no publication on the cancer profile in the
country.
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3.3.1 Angola

Background

Climate: Semiarid in south and along coast to Luanda; north has
cool, dry season (May to October) and hot, rainy season
(November to April)

Terrain: Narrow coastal plain rises abruptly to vast interior plateau

Ethnic groups: Ovimbundu 37%, Kimbundu 25%, Bakongo 13%,
mestico (mixed European and native African) 2%, European 1%,
other 22%

Religions: Indigenous beliefs 47%, Roman Catholic 38%,
Protestant 15% (1998 est.)

Economy—overview: Angola has an economy in disarray because
of more than 20 years of nearly continuous warfare. Despite its
abundant natural resources, output per capita is among the world's
lowest. Subsistence agriculture provides the main livelihood for 85%
of the population. Oil production and the supporting activities are
vital to the economy, contributing about 50% to GDP.
Notwithstanding the signing of a peace accord in November 1994,
sporadic violence continues, millions of land mines remain, and
many farmers are reluctant to return to their fields. As a result, much
of the country's food must still be imported. Despite the high inflation
and political difficulties, total output grew an estimated 9% in 1996,
largely due to increased oil production and higher oil prices.

Industries: Petroleum, diamonds, iron ore, phosphates, feldspar,
bauxite, uranium, gold; cement; basic metal products; fish
processing; food processing; brewing; tobacco products; sugar;
textiles

Agriculture—products: Bananas, sugar cane, coffee, sisal, corn,
cotton, manioc (tapioca), tobacco, vegetables, plantains; livestock;
forest products; fish

Cancer registration
The National Cancer Registry was created in 1987, located in the
Centro Nacional de Oncologia in Luanda. Previously, the only

available statistics on cancer were derived from the Department of
Pathology in the major university hospital (Americo Boavida). A
report of the first four years of registration (1987—90) was
published in 1990. The major source of notification to the registry
remains the pathology departments of three hospitals in Luanda
(including the Oncology Centre) (85% of recorded cases with
histology), and the other cases registered are primarily from the
same hospitals. Only 2% of registrations come from laboratories
outside Luanda Province.

Review of data

Data from the Department of Pathology, University Hospitals,
Luanda for the years 1977-1980 were published earlier (da Silva
Lopes, 1986). The more recently published results from the
National Cancer Registry are shown in Table 1, and it is these that
have been used in preparing national estimates of incidence.

There is a small excess of cases in females, in whom cervix
cancer is the major cancer (23.3%), followed by cancer of the
breast (15.6%), skin (8.2%), stomach (5.1%) and non-Hodgkin
lymphomas (4.5%). In men, the principal cancers are skin (10.2%),
stomach (9.5%}), non-Hodgkin lymphomas (6.9%), liver (5.6%) and
Kaposi sarcoma (5.0%).

These results have to be interpreted cautiously, because of the
high percentage of cases derived from pathology departments.
Nevertheless, the high frequency of stomach cancer is noteworthy
(85% with histology). Liver cancer (61% of cases with histology) is
probably underestimated.

The age distribution of the Kaposi sarcoma cases was not
available, so it is difficult to be certain whether they are AIDS-
related or not. However, the high sex ratio (37:6) and the fact that
Kaposi sarcoma was observed to be ‘frequent’ in the 1977-80
data (da Silva Lopes, 1986) suggests that many are of the
‘endemic’ type.

Reference
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Table 1. Angola 1987-90: frequency data

Oral cavity 35 4.7% 20 2.5% 93
Nasopharynx 4 0.5% 6 0.7% 70
Other pharynx 15 2.0% 11 1.4% 77
Oesophagus 32 4.3% 3 0.4% 77
Stomach 71 9.5% 41 5.1% 85
Colon/rectum 22 3.0% 15 1.9% 86
Liver 42 5.6% 17 2.1% 61
Pancreas 9 1.2% 1 0.1% 90
Larynx 19 2.6% 4 0.5% 74
Lung 30 4.0% 9 1.1% 67
Melanoma 15 2.0% 17 2.1% 100
Other skin 76 10.2% 66 8.2% 97
Kaposi sarcoma 37 5.0% 6 0.7% 100
Breast 3 0.4% 126 15.6% 82
Cervix uteri 188 23.3% 87
Corpus uteri 25 3.1% 88
Ovary etc. 34 4.2% 76
Prostate 30 4.0% 93
Penis

Testis 5 0.7% 80
Bladder 28 3.8% 9 1.1% 89
Kidney etc. 8 1.1% 12 1.5% 90
Eye

Brain, nervous system 3 0.4% 4 0.5% 57
Thyroid 7 0.9% 16 2.0% 96
Non Hodgkin lymphoma 51 6.9% 36 4.5% 98
Hodgkin disease 12 1.6% 1 0.1% 100
Myeloma 2 0.3% 0 0.0% 100
Leukaemia 12 1.6% 9 1.1% 100
ALL SITES 744 100.0% 808 100.0% 86
ALL SITES excl. other skin 668 742

Source: Relatorio Annual, Centro Nacional de Cancro, Registro Nacional de Cancro, 1990
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3.3.2 Cameroon

Background
Climate: Varies with terrain, from tropical along coast to semiarid
and hot in north

Terrain: Diverse, with coastal plain in southwest, dissected plateau
in centre, mountains in west, plains in north

Ethnic groups: Cameroon Highianders 31%, Equatorial Bantu 19%,
Kirdi 11%, Fulani 10%, Northwestern Bantu 8%, Eastern Nigritic
7%, other African 13%, non-African less than 1%

Religions: Indigenous beliefs 51%, Christian 33%, Muslim 16%

Economy—overview: Because of its oil resources and favourable
agricultural conditions, Cameroon has one of the best-endowed
primary commodity economies in sub-Saharan Africa. Still, it faces
many of the serious problems facing other under-developed
countries, such as a top-heavy civil service and a generally
unfavourable climate for business enterprise. The development of
the oil sector led to rapid economic growth between 1970 and 1985.
Growth came to an abrupt halt in 1986, precipitated by steep
declines in the prices of major exports: petroleum, coffee and cocoa.
Export earnings were cut by almost one third, and inefficiencies in
fiscal management were exposed. Inflation, which rose to 48% after
the devaluation of 1994, has been brought under control.

Industries: Petroleum production and refining, food processing, light
consumer goods, textiles, lumber

Agriculture—products: Coffee, cocoa, cotton, rubber, bananas,
oilseed, grains, root starches; livestock; timber

Cancer registration

A cancer registry was established in the Anti-Cancer Centre in the
Central Hospital, Yaounde, in 1994. The objective was to collect
data on cancer cases for the resident population of the city
(estimated as 561 600 males and 517 300 females in mid-1995).

Review of data
The results of the first two years of operation in the Anti-Cancer
Centre, Yaounde are shown in Table 1. The great majority of cases

(80%) were identified in the two principal hospitals of the city
(Central Hospital and University Teaching Hospital), and all had a
histologically-based diagnosis. Calculation of incidence rates for
this two-year period suggests a very low crude rate (24.1 per
100 000 in males and 33.7 per 100 000 in women). These figures
imply considerable underascertainment, notably of cancer cases
not diagnosed via the pathology laboratory, so that the calculated
incidence rates are not presented.

The most common cancer in males is liver cancer (38.2%)
followed by prostate (15.5%). In females, the most common
cancers are cervix (30.7%), breast (27.1%), liver (10.3%) and ovary
(6.7%). The category “skin” includes Kaposi sarcoma—it comprises
12.1% of cancers in men and 5.4% in women.

Previously, the most comprehensive picture of the cancer
profile of Cameroon was the description of the series from the
pathology laboratory of the Institut Pasteur, Yaounde, from the
years 1969-73 (Table 2) (Jensen et al., 1978). During these years,
this was the only pathology laboratory in the country, and it
recorded 3077 cancer cases (Table 2). As in all pathology series,
superficial cancers are very evident (skin cancers and, in men,
Kaposi sarcoma). Other than these, non-Hodgkin lymphoma
(11.5%) and cancers of the liver (9.6%) are the most frequent in
men, and cancers of the cervix (18.4%), breast (11.7%) and non-
Hodgkin lymphoma (6.7%) in women.

Mbakop et al. (1992) provides some later information about
histologically diagnosed cancers from 198691 (presumably from
the authors’ laboratory in Yaounde). This paper gives no breakdown
by sex, but the most common sites are reported as liver (20%), skin
(15%), cervix (11%), breast (11%) and lymph nodes (8%). The
equality of the frequency of breast and cervix cancers is noteworthy.
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Table 1. Cameroon, Yaounde (1995-1996)
NUMBER OF CASES BY AGE GROUP - MALE

— ]

0 0 100 . 1 1 3 42 © €00-06
Salivary gland 3 0 100 o1 2 - - 2 - - 1.3 C07-08
Nasopharynx 7 0 100 iy 2 1 2 i - - 29 Ccll
Other pharynx 4 0 100 - f I, 1 1 1 - 1.7 C09-10,C12-14
Oesophagus 2 0 100 1 - - - 1 - - 0.8 : Cl5
Stomach 1 0 100 - - - - - 1 PR 04 CI6
Colon, rectum and anus 11 0 100 - 2 2 1 -5 1 ios 4.6 . Ci18-21
Liver 91 2 100 6 5 9 s 15 18 21 382 c22
Gallbladder etc. 7 0 100: s - 1 £ - 5 - 2.9 C23-24
Pancreas 1 0 2100 - e - e - 1 - 0.4 ez
Larynx 8 0 100 - - - 1 - 3 4 3.4 - C32
Trachea, bronchus and lung 6 0 100 - - 1 - - 5 - 235 C33-34
Bone 2 0 100: 1 1 o e - - - 08 C40-41
Melanoma of skin 1 0 100 - - - - - 1 - Q4 o onn i O43
Other skin 33 2 100 1 2 =5 7 6 7 3 C44
Mesothelioma 0 0 = - - - - “ - - 0.0 45
Kaposi sarcoma 0 0 - - - - - - - - 0.0 Cc46
Peripheral nerves 0 0 = - < = - s - 0.0 C47
Connective and soft tissue 0 0 - = : = - - 0.0 49
Breast 0 0 - - = Sl Sidlmiaeit - - 0.0 C50
Penis 0 0 - - - R - wi - - 0.0 C60
Prostate 37 1 100 - - = - 3 12 21 15.5 c61
Testis 0 0 - - - = - - : - - 0.0 C62
Kidney 1 0 100 1 - & B h - - 0.4 C64
Renal pelvis, ureter and other urinary 0 0 - - B - - 0.0 C65-66,C68
Bladder 0 0 - - - S - - - 0.0 c67
Eye 2 0 100 2 - B - - - - 0.8 C69
Brain, nervous system 0 0- - - - - - - - - 0.0 C70-72
Thyroid 2 0 100 - - - 1 : 1 - - 0.8 C73
Hodgkin disease 0 0 - - e T - - 0.0 C81
Non-Hodgkin ymphoma 1 0 100 - - : N - - 1 0.4 C82-85,C96
Multiple myeloma 0 0 = - - - - - - - 0.0 C90
Lymphoid leukaemia 1 0 100 1 - L - - - 0.4 91
Myeloid leukaemia 1 0 100 - - - - - 0.4 C92-94
Leukaemia, unspecified 0 0 - - - - - - 0.0 c95
Other and unspecified 39 0 100 8 2 6 4 11 16.4 o&U
All sites 271 5 100 23 i5 44 61 63 ALL
All sites but C44 238 3 100 22 13 38 54 160 100.0 ALLbC44
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SITE
‘Mout'h b

Table 1. Cameroon, Yaounde (1995-1996)
NUMBER OF CASES BY AGE GROUP - FEMALE

6 0 1 1 - 3 1 - - 18 C00-06
Salivary gland 1 0 1 - - - - - - 0.3 C07-08
Nasopharynx 1 0 S - 1 - - - - 03 Ccll
Other pharynx 3 1 - 1 1 - - - - 0.9 C09-10,C12-14
Ocsophagus 0 0 = - - - - - - 0.0 Ci5
Stomach 8 0 - - 2 1 2 2 1 24 Cie6
Colon, rectum and anus 12 0 = o= 1 - 7 4 - 3.6 Ci8-21
Liver 34 1 6 2 1 4 3 11 6 10.3 C22
Gallbladder etc. 0 0 - S e - - - - 0.0 C23-24
Pancreas 1 1 s 0 - - - - - 0.3 Cc25
Larynx 3 0 - - - - 3 - 0.9 C32
Trachea, bronchus and lung 1 0 - - - B - 1 - 0.3 C33-34
Bone 5 0 - - = 2 - 2 i 15 C40-41
Melanoma of skin 0 0 - - - - - - - 0.0 C43
Other skin 19 0 - 2 - 3 4 5 5 C44
Mesothelioma 0 0 - - - - - - - 0.0 C45
Kaposi sarcoma 0 0 - - - - - - - - 0.0 C46
Peripheral nerves 0 0 - - = = = - - - 0.0 Cc47
Connective and soft tissue 0 0 - - i - - - - 0.0 Cc49
Breast 89 2 100 - 3 18 20 18 19 9 271 C50
Vulva 0 0 - - - - - - = - 0.0 C51
Vagina 6 1 100 - - - 1 - 4 - 1.8 C52
Cervix uteri 101 3 100 - 4 9 14 36 27 8 30.7 Ch3
Uterus 5 0 100 - - 2 - 1 2 - 1.5 C54-55
Ovary 22 1 100 - 4 3 5 7 2 - 6.7 C56
Placenta 0 0 - - - - - - - 0.0 058
Kidney 1 0 100 - - - 1 - 0.3 C64
Renal pelvis, ureter and other urinary 0 0 - - - - - 0.0 C65-66,C68
Bladder 0 0 - - - - - - - 0.0 c67
Eye 0 0 - - - - - - - - 0.0 C69
Brain, nervous system 0 0 - - - - - - - - 0.0 C70-72
Thyroid 2 0 100 - - - - 2 - - 0.6 C73
Hodgkin disease 0 0 - - - B : - - - - 0.0 Cc81
Non-Hodgkin lymphoma 0 0 - - - - - - 0.0 C82-85,C96
Multiple myeloma 0 0 - - - - - - - - 0.0 Cc90
Lymphoid leukaemia 0 0 - - - - - - - - 0.0 C91
Myeloid leukaemia 1 0 100 - - - - 1 - - 0.3 C92-94
Leukaemia, unspecified 0 0 - - - - = - - - 0.0 Cc95
Other and unspecified 27 2 100 3 5 1 1 3 7 5 82 o&U
All sites 348 12 100 11 22 39 54 85 90 35 ALL
Al sites but C44 329 12 100 11 20 39 51 81 85 30 100.0 ALLbC44

2OLLY [eJ1U8)



Cancer in Africa

Table 2. Cameroon: case series

Oral cavity 66 4.4% 31 2.0% 100
Nasopharynx 6 0.4% 4 0.3% 100
Other pharynx 23 1.5% 8 0.5% 100
Oesophagus 5 0.3% 0 0.0% 100
Stomach 41 2.7% 37 2.4% 100
Colon/rectum 49 3.2% 30 1.9% 100
Liver 146 9.6% 45 2.9% 100
Pancreas 6 0.4% 4 0.3% 100
Lung 34 2.2% 8 0.5% 100
Melanoma 55 3.6% 73 4.7% 100
Other skin 288 19.0% 240 15.4% 100
Kaposi sarcoma 157 10.4% 14 0.9% 100
Breast 28 1.8% 182 11.7% 100
Cervix uteri 287 18.4% 100
Corpus uteri 58 3.7% 100
Ovary etc. 83 5.3% 100
Prostate 44 2.9% 100
Penis 10 0.7% 100
Bladder 36 2.4% 14 0.9% 100
Kidney etc. 15 1.0% 15 1.0% 100
Eye 22 1.5% 13 0.8%

Brain, nervous system 7 0.5% 4 0.3% 100
Thyroid 4 0.3% 22 1.4% 100
Non-Hodgkin lymphoma 174 11.5% 104 6.7% 100
Hodgkin disease 31 2.0% 13 0.8% 100
Myeloma 5 0.3% 3 0.2% 100
Leukaemia 10 0.7% 3 0.2% 100
ALL SITES 1515 100.0% 1562 100.0% 100
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3.3.3 Central African Republic

Background
Climate: tropical; hot, dry winters; mild to hot, wet summers

Terrain: vast, flat to rolling, monotonous plateau; scattered hills in
northeast and southwest

Ethnic groups: Baya 34%, Banda 27%, Sara 10%, Mandjia 21%,
Mboum 4%, M'Baka 4%, Europeans 6500 (including 3600 French)

Religions: indigenous beliefs 24%, Protestant 25%, Roman
Catholic 25%, Muslim 15%, other 11%. Note: animistic beliefs and
practices strongly influence the Christian majority

Economy—overview: Subsistence agriculture, together with
forestry, remains the backbone of the economy of the Central
African Republic, with more than 70% of the population living in

outlying areas. The agricultural sector generates half of the GDP.
Timber has accounted for about 16% of export earnings and the
diamond industry for nearly 54%.

Industries: diamond mining, sawmills, breweries, textiles, footwear,
assembly of bicycles and motorcycles

Agriculture—products: cotton, coffee, tobacco, manioc (tapioca),
yams, millet, corn, bananas, timber

Cancer registration
There has been no organized cancer registration in the country.

Review of data
We could trace no description of the cancer profile in the country.



3.3.4 Chad

Background
Climate: Tropical in south, desert in north

Terrain: Broad, arid plains in centre, desert in north, mountains in
northwest, lowlands in south

Ethnic groups: Muslims (Arabs, Toubou, Hadjerai, Fulbe, Kotoko,
Kanembou, Baguirmi, Boulala, Zaghawa, and Maba), non-Muslims
(Sara, Ngambaye, Mbaye, Goulaye, Moundang, Moussei, Massa),
non-indigenous 150 000 (of whom 1000 are French)

Religions: Muslim 50%, Christian 25%, indigenous beliefs (mostly
animism) 25%

Economy—overview: Landlocked Chad's economic development
suffers from its geographic remoteness, drought, lack of
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infrastructure, and political turmoil. About 85% of the population
depends on agriculture, including the herding of livestock.

Industries: Cotton textiles, meat packing, beer brewing, natron
(sodium carbonate), soap, cigarettes, construction materials

Agriculture—products: Cotton, sorghum, millet, peanuts, rice,
potatoes, manioc (tapioca); cattle, sheep, goats, camels

Cancer registration
There has been no organized cancer registration in the country.

Review of data
We could trace no description of the cancer profile in the country.



3.3.5 Congo

Background

Climate: Tropical; rainy season (March to June); dry season (June
to October); constantly high temperatures and humidity; particularly
enervating climate astride the Equator

Terrain: Coastal plain, southern basin, central plateau, northern
basin

Ethnic groups: Kongo 48%, Sangha 20%, M'Bochi 12%, Teke 17%
Religions: Christian 50%, animist 48%, Muslim 2%

Economy—overview: The economy is a mixture of village agriculture
and handicrafts, and an industrial sector based largely on oil and
related support services. Oil has supplanted forestry as the mainstay
of the economy, providing about 90% of government revenues and
exporis. In the early 1980s, rapidly rising oil revenues enabled the
government to finance large-scale development projects with GDP
growth averaging 5% annually, one of the highest rates in Africa.
Subsequently, falling oil prices cut GDP growth by half

Industries: Petroleum extraction, cement kilning, lumbering,
brewing, sugar milling, palm oil, soap, cigarette making

Agriculture—products: Cassava (tapioca) accounts for 90% of
food output, sugar, rice, corn, peanuts, vegetables, coffee, cocoa;
forest products

Cancer registration

A population-based cancer registry was established in 1995, in the
Department of Medical Oncology, situated in the largest hospital in
the capital, Brazzaville. The registry aimed to register cases among
the popuiation of the city of Brazzaville. Before 1995, a register of
cases attending the medical oncology service had been maintained.
The registry functions by active case-finding through visits to all
hospitals in the city, and collection of all pathology reports
mentioning cancer. A few cases are notified by private practitioners.

The outbreak of civil war in 1997 caused a major disruption to
medical and laboratory services, and a cessation of registry activity.
However, this was able to restart towards the end of the year. The
results presented in Table 1 are for three years, 1996 and 1998-99.

Review of data

1449 cases were registered in the three-year period, 51% of
which had microscopically verified diagnosis. Table 1 presents
incidence data based on the estimated population of Brazzaville.
The calculated incidence rates are likely to be underestimates,
given the social and political instability and consequent disruption
to medical services.

In males, liver cancer is the most commonly registered tumour
(26.4%) with 34% microscopic verification, followed by prostate
(7.9%) non-Hodgkin lymphoma (6.9%) and Kaposi sarcoma (6.5%).
In women, cervix cancer predominates (32.8% cancers). The age-
standardized incidence, even though an underestimate, is rather
high (31.7 per 100 000). Breast cancer is second in frequency
(24.1%) with an estimated (minimum) ASR of 22.5 per 100 000.
Liver is third in frequency (8.9%) and ovary (5.9%) fourth.

It is interesting to compare these results with the series
compiled in 1965-66 from various hospitals and the Department of
Pathology at the Institut Pasteur. There were 505 cases, most
(70%) from Brazzaville, and 53% had a pathological diagnosis
(Tuyns & Ravisse, 1970) (see Table 2).

At that time, the most frequently diagnosed cancers were, in
males, liver (40.7%), prostate (9.5%), skin (9.1%), non-Hodgkin
lymphoma (7%), and in women, cervix (21.8%), breast (14.1%), liver
(13.4%) and skin (9.2%). The profile is similar to the more recent
one, with the exception of the high apparent relative frequency of
skin cancer. Burkitt's lymphoma was noted to be ‘infrequent’.

Reference
Tuyns, A.J. & Ravisse, P. (1970) Cancer in Brazzaville, the Congo.
J. Natl Cancer Inst., 44, 1121-1127
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Table 1. Congo, Brazzaville (1996-1999) i
=
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - MALE =
-
 Mouth 4 7 C00-06
Salivary gland 0 1 - - 2 1 04 C07-08
Nasopharynx 0 - = - 2 1 - 0.2 . 4 Cll
Other pharynx 0 - = 1 5 3 3 1.1 0.13 1.7 C09-10,Ci2-14
Oesophagus 0 - - 1~ 1: 1 1 0.3 0.04 “0.5°:CI5
Stomach 0 - - 1 3 5 4 1.2 01572 20 .Cl6
Colon, rectum and anus 0 - - 10 7 -4 12 2.8 0.25 44 - C18-21
Liver 150 0 e 17 35 20 23 124 123 172 C22
Gallbladder etc. 1 0 2 e E : 1 - 0.1 . 0.02 0.2 (23-24
Pancreas 16 0 - o 2. 3 6 3 1.3 2.8 0.17 21 C25
Larynx 15 0 - - 1 2 -6 6 12 2601522 C32
Trachea, bronchus and lung 28 0 - - 3 6 11 8 2.3 4.9 0.29 3.9 .C33-34
Bone 22 0 L 2 4 20 2 - 1.8 39 018 22 C40-4]
Melanoma of skin 8 0 - - - 2 3 2 0.7 14009 1.1 C43
Other skin : 12 0 1 i- 3 3 3 1 1.0 032 1.4 C44
Mesothelioma 0- 0 - - - - - - - 0.0 0.0°-:000 00 C45
Kaposi sarcoma 37 0 76 1 1 15 10 3 3 31200065 0.34 4.3 -C406.
Peripheral nerves 0 0 - - s S caa S e 0.0 00  0.00 0.0 C47
Connective and soft tissue 24 0 63 : 2 5 ! '7_ L 2 ] 3 2.0 4.2 0.20 28 C49
Breast 4 0 25 - - - 2 o 1 o 03 07 003 05 C50
Penis 0 0 - - - - - e - - 0.0 0.0 ::0.00 0.0 - C60
Prostate 45 0 58 - - 1 - 3 18 23 37 7.9:::.0.36 6.4 -C6l1
Testis 4 0 50 L - - - 2 1 - 0.3 0.7 0.04 04 C62
Kidney 8 0 0 4 - 2 1 - 0.7 14 005 0.7 Co4
Renal pelvis, ureter and other urinary 0 0 - - - - - 0.0 0.0 0.00 0.0 C65-66,C68
Bladder 3 0 33 - - - - 0.2 0.5 0.04 04 C67
Eye 6 0 50 3 - - 2 0.5 1.1 0.02 0.6 - C69
Brain, nervous system 2 0 0 - - - - 0.2 0.4 0.01 0.2..C70-72
Thyroid 2 0 50 - i - - 0.2 0.4 0.02 0.2 C73
Hodgkin disease 2 0 100 - - - - 0.2 04 0.02 03 C81
Non-Hodgkin lymphoma 39 0 92 8 4 3 2 3.2 6.9 0.32 41 C82-85,C9
Multiple myeloma 9 0 56 - i - 3 0.7 1.6 0.08 . 1.2..C90
Lymphoid leukaemia 18 0 94 5 3 1 1 1.5 32 0.13 1.8 (91
Myeloid leukaemia 9 0 100 - 3 4 1 0.7 1.6 0.06 0.9 (92-94
Leukaemia, unspecified 9 0 100 1 2 L2 1 0.7 1.6 0.06 09 (95
Other and unspecified 25 0 32 2 3 10 SR 2.1 4.4 0.21 2.6 - 0&U
All sites 581 0 52 32 38 83 107 7101 106 48.0 4.99 69.2 ALL
All sites but C44 569 0 52 31 38 82 104 98 105 4711000 4.87 67.7 . ALLbC44
Average annual population 130895 59256 37934 26555 o 21572 14490 11606
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Mouth
Salivary gland
Nasopharynx

Other pharynx

Oesophagus

Stomach

Colon, rectum and anus
Liver

Gallbladder etc.

Pancreas

Larynx

Trachea, bronchus and lung
Bone

Melanoma of skin

Other skin
Mesothelioma

Kaposi sarcoma
Peripheral nerves
Connective and soft tissue
Breast

Vulva

Vagina

Cervix uteri

Uterus

Ovary

Placenta

Kidney

Renal pelvis, ureter and other urinary
Bladder

Eye

Brain, nervous system
Thyroid :
Hodgkin disease
Non-Hodgkin lymphoma
Muitiple myeloma
Lymphoid leukaemia
Myeloid leukaemia
Leukaemia, unspecified
Other and unspecified
All sites

All sites but C44

Average annual population

851

100
88
75

100

100

100

10
50
50

Table 1. Congo, Brazzaville (1996-1999)
NUMBER OF CASES BY AGE GROUP AND SUMMARY RATES OF INCIDENCE - FEMALE
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Cancer in Africa

Table 2. Congo, 1965-66: case series

Nasopharynx 2.1% 3 1.1% 64
Other pharynx

Oesophagus

Stomach

Colon/rectum

Liver 99 40.7% 35 13.4% 28
Pancreas

Lung 5 2.1% 2 0.8% 14
Melanoma 6 2.5% 14 5.3% 91
Other skin 22 9.1% 24 9.2% 82
Kaposi sarcoma

Breast 37 14.1% 51
Cervix uteri 57 21.8% 53
Corpus uteri 16 6.1% 56
Ovary etc 12 4.6% 67
Prostate 23 9.5% 61
Penis

Bladder

Kidney etc.

Eye

Brain, nervous system

Thyroid

Non Hodgkin lymphoma 17 7.0% 8 3.1% 72
Hodgkin disease

Myeloma

Leukaemia

ALL SITES 243 100.0% 262 100.0% 53

Oral cavity }
5
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3.3.6 Democratic Republic of the Congo
(formerly Zaire)

Background

Climate: Tropical; hot and humid in equatorial river basin; cooler
and drier in southern highlands; cooler and wetter in eastern
highlands; north of equator — wet season April to October, dry
season December to February; south of equator — wet season
November to March, dry season April to October

Terrain: Vast central basin is a low-lying plateau; mountains in east

Ethnic groups: Over 200 African ethnic groups of which the majority
are Bantu; the four largest tribes—Mongo, Luba, Kongo (ail Bantu),
and the Mangbetu-Azande (Hamitic) make up about 45% of the
population

Religions: Roman Catholic 50%, Protestant 20%, Kimbanguist
10%, Muslim 10%, other syncretic sects and traditional beliefs 10%

Economy—overview: The economy of the Democratic Republic of
the Congo—a nation endowed with vast potential wealth—has
declined significantly since the mid-1980s. Most individuals and
families survive through subsistence farming or petty trade. A barter
economy flourishes in all but the largest cities.

Industries: Mining, mineral processing, consumer products
(including textiles, footwear, cigarettes, processed foods and
beverages), cement, diamonds

Agriculture—products: Coffee, sugar, palm oil, rubber, tea,
quinine, cassava (tapioca), palm oil, bananas, root crops, corn,
fruits; wood products

Cancer registration
There has been no organized cancer registration in the country.

Review of data

Several case series have been reported, giving an insight into the
cancer profile of this vast country. Thijs (1957) published results
from the pathology laboratory in Stanleyville (modern Kisangani)
from the years 1939-1955. There were 2418 cancer cases, with
specimens coming from hospitals all over the country, but mainly
from Orientale province (44.6%) and Kivu (16.6%). Since sex
was unknown for about one fifth of cases, the relative
frequencies are a little difficult to interpret, but there were clearly
high frequencies of liver cancer in males (15.9% of cancers), and
cervix and breast cancers in females (17.9% and 12%
respectively). Kaposi sarcoma was very frequent, 13.4% cancers
in men, 2% in women.

Qates et al. (1984) and Oates (1986) described a
histopathology series, based on biopsies performed in the surgical
department of the Centre Médical Evangelique (C.M.E.) hospital,
Nyankunde, Orientale Province, taken during 1971-83. The 794
malignant cancers detected (Table 1) showed, as might be
expected, a considerable excess of superficial tumours, and deficit
of poorly accessible cancers (the authors commented that the low
frequency of liver cancer was surely an underestimate of true
frequency). Of interest is the high relative frequency of Kaposi

sarcoma (16.4% cancers in males); the authors noted that these
occurred at younger ages than melanomas (the median age
appears to be about 35 years), and that no increase in frequency
was noted in the 13-year period. Breast cancer (17.9%) was more
common than cervix cancer (10.8%) in women. Of interest too were
the 25 eye cancers, 15 of which were squamous cell cancers, and
14 cases of Burkitt lymphoma (10 male, 4 female) among the 70
cases of non-Hodgkin lymphoma.

A more representative series was reported from a hospital at
Katana, on the western shores of Lake Kivu (Kivu province),
representing all cancer cases diagnosed in 1983-1986 (Bourdeaux
et al., 1988). In all, there were 494 cancer cases (six with sex not
recorded) (Table 1); 73% were diagnosed with histology. Liver
cancer is the most common cancer in both sexes, followed by
Kaposi sarcoma in men (17.4%) and cervix cancer in women
(12.1%). Stomach cancer was the third most common cancer in
both sexes. The authors also provide tabulations for the 272 cases
diagnosed among the residents of the four health districts served by
the hospital (a total population of 204 000). For males, the profile is
similar to that of the total series, while for females, stomach cancer
appeared to be the most frequent (17.8%), followed by liver (16.8%)
and cervix (13.1%). The crude incidence rate (all sites) for the
resident cases was 40.7 per 100 000 for males and 26.4 per
100 000 for females. The authors note that the high frequency of
stomach cancer had been noted previously in this region
(Ceuterick, 1960), while Gigase et al. (1984) had drawn attention to
the high frequency of Kaposi sarcoma. At the time this case series
was collected (1983-1986), very few cases of Kaposi sarcoma
were associated with HIV infection.

in a study of liver cancer, Kashala et al. (1992) observed the
familiar association with chronic carriage of hepatitis B virus (HBV)
(56.7% of 40 liver cancer cases HBsAg-positive, compared with
7.4% of 68 controls), and also noted higher levels of serum alpha-
fetoprotein in the HBV-positive cases, compared with those
HBV-negative.

Childhood cancer

A report from the C.M.E. hospital, Nyankunde, described 73
biopsied cancers among children from 1983-1988 (Fischer et al,
1990). Lymphomas were the most common malignant tumour
(38.4%), of which just over half were Burkitt lymphoma (Table 2).

References
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Table 1. Democratic Republic of the Congo: case series

Oral cavity* 22 6.1% 27 7.1% 100 5 1.8% 3 1.5% 88
Nasopharynx 18 5.0% 10 2.6% 100 2 0.7% 0 0.0% 100
Other pharynx 0 0.0% 0 0.0% 100 1 0.4% 0 0.0% 100
Oesophagus 1 0.3% 0 0.0% 100 1 0.4% 0 0.0% 100
Stomach* 19 5.3% 9 24% 100 32 11.3% 24 11.7% 64
Colon/rectum* 11 3.1% 8 21% 100 2 0.7% 5 2.4% 100
Liver 9 2.5% 11 2.9% 100 76 27.0% 35 17.0% 54
Pancreas* 2 0.6% 1 03% 100 3 1.1% 7 3.4% 60
Lung 0 0.0% 0 0.0% 100 0 0.0% 0 0.0%
Melanoma 28 7.8% 22 58% 100 5 1.8% 3 1.5% 100
Other skin 51 14.2% 26 6.8% 100 16 57% 18 8.7% 91
Kaposi sarcoma 59 16.4% 6 1.6% 100 49 17.4% 9 4.4% 84
Breast 3 0.8% 68 17.9% 100 2 0.7% 16 7.8% 89
Cervix uteri 41 10.8% 100 0.0% 25 12.1% 76
Corpus uteri 1 03% 100 0.0% 4 1.9% 100
Ovary etc. 31 8.2% 100 0.0% 5 2.4% 80
Prostate 17 4.7% 0.0% 100 20 7.1% 0.0% 75
Penis 6 1.7% 0.0% 100 4 1.4% 0.0% 75
Bladder 9 2.5% 1 03% 100 2 0.7% 0 0.0% 100
Kidney etc. 6 1.7% 5 1.3% 100 6 2.1% 5 2.4% 54
Eye* 11 3.1% 14 3.7% 100 2 0.7% 3 1.5% 80
Brain, nervous system 0 0.0% 0 0.0% 100 1 0.4% 0 0.0% 0
Thyroid 6 1.7% 11 29% 100 3 1.1% 3 1.5% 83
Non-Hodgkin lymphoma 42 11.7% 28 7.4% 100 17 6.0% 16 7.8% 88
Hodgkin disease 6 1.7% 2 05% 100

Myeloma* 1 0.3% 2 0.5% 100

Leukaemia 3 0.8% 2 0.5% 100 3 1.1% 2 1.0% 40
ALL SITES 359 100.0% 380 100.0% 100 282 100.0% 206 100.0% 73

* Distribution between males and females estimated from subtotals

Table 2. Democratic Republic of the Congo: childhood case series

Leukaemia 0 0.0%

Acute lymphocytic leukaemia 0.0%
Lymphoma 28 38.4%

Burkitt lymphoma 15 20.5%

Hodgkin disease 3 4.1%
Brain and spinal neoplasms 0 0.0%
Neuroblastoma 2 2.7%
Retinoblastoma 5 6.8%
Wilms tumour 6 8.2%
Bone tumours 0.0%
Soft-tissue sarcomas 0.0%

Kaposi sarcoma 5 6.8%
Other 27 37.0%
Total 73 100.0%
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3.3.7 Equatorial Guinea

Background
Climate: Tropical; always hot, humid

Terrain: Coastal plains rise to interior hills; islands are volcanic

Ethnic groups: Bioko (primarily Bubi, some Fernandinos), Rio Muni
(primarily Fang), Europeans less than 1000, mostly Spanish

Religions: Nominally Christian and predominantly Roman Catholic,
pagan practices

Economy—overview: The discovery and exploitation of large oil
reserves have contributed to dramatic economic growth in recent
years. Farming, forestry, and fishing are also major components of
GDP. Subsistence farming predominates.

Undeveloped natural resources include titanium, iron ore,
manganese, uranium and alluvial gold.

Industries: Fishing, sawmilling

Agriculture—products: Coffee, cocoa, rice, yams, cassava
(tapioca), bananas, palm oil nuts, manioc; livestock; timber

Cancer registration
There has been no organized cancer registration in the country.

Review of data
We could trace no description of the cancer profile in the country.
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3.3.8 Gabon

Background
Climate: Tropical; always hot, humid

Terrain: Narrow coastal plain; hilly interior; savanna in east and
south

Ethnic groups: Bantu tribes including four major tribal groupings
(Fang, Eshira, Bapounou, Bateke), other Africans and
Europeans 154 000, including 6000 French and 11 000 persons
of dual nationality

Religions: Christian 55-75%, Muslim less than 1%, animist

Economy—overview: Gabon enjoys a per capita income four times
that of most nations of sub-Saharan Africa. This has supported a
sharp decline in extreme poverty, but because of high income
inequality a large proportion of the population remains poor. Gabon
depended on timber and manganese until oil was discovered
offshore in the early 1970s. The oil sector now accounts for 50% of
GDP. Gabon continues to face fluctuating prices for its oil, timber,
manganese and uranium exports.

Industries: Food and beverages; textile; lumber and plywood;
cement; petroleum extraction and refining; manganese, uranium
and gold mining; chemicals; ship repair

Agriculture—products: Cocoa, coffee, sugar, palm oil; rubber;
okoume (a tropical softwood); cattle; small fishing operations (which
provide a catch of about 30 000 metric tons)

Cancer registration

There has been no population-based cancer registration in the
country, although there is a pathology-based register in the capital,
Libreville, which has published its results (see below).

Review of data

Denues and Munz (1967) published the results of an analysis of
the 196 histologically-proved malignancies seen in the Dr
Schweitzer Hospital, Lambaréné, between 1950 and 1965 (Table
1). Other than the usual finding in histology series of large numbers
of skin cancers, the commonest cancers in men were liver (14.6%),
prostate (8.3%) and non-Hodgkin lymphoma (8.3%), and in
women, cervix (18%), ovary (11%) and non-Hodgkin lymphoma
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(6%). The authors noted that only one case of Burkitt lymphoma
was observed among the non-Hodgkin lymphoma cases, a male
aged 24 years.

Walter et al. (1986) published the results from the Department
of Pathology, Centre for Health Sciences, Libreville, for the years
1978-84. The series comprises surgical biopsy results {(excluding,
therefore, haematological malignancies) (Table 1). Ignoring
cutaneous malignancies, the most common cancers in men were
prostate (13.2%), non-Hodgkin lymphoma (12.1%), oral cavity
(10.8%) and liver (4.8%), and in women, cervix (27.1%), breast
(13.8%) and ovary (5.8%). The authors commented that the low
frequency of liver cancer reflected reluctance to perform biopsies,
rather than a low incidence of this cancer. Burkitt lymphoma
comprised 80% of the childhood non-Hodgkin lymphoma (10/13
cases in boys, 2/2 in girls), and accounted for one third of childhood
cancers. Kaposi sarcoma was more common in men, affecting
mainly the lower limb (25/27 cases), but surprisingly was most
frequent in the 25-34-year age group in men (7/30 cancers), and
unusual in older men (only 5/167 cancers aged 55 years or more).

Nze-Nguema et al. (1996) published a sequential series
(1984-93) from the same source (Table 1). The basic profile was
unchanged, other than the emergence of oral cavity cancers
(tongue and mouth) as the most common cancers in males (9.6%
cases) and a rather higher frequency of liver cancers (8.9% in
males, 3.9% in females). While the relative frequency of Kaposi
sarcoma is much the same in the two series, cancers of the eye
are much more frequent in the later period — 34 cases (26 in adults)
in men (2.5% of cancers). In a separate analysis of childhood
cancers (Table 2), the authors drew attention to the frequency of
Burkitt lymphoma.
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Cancer in Africa
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Table 2. Gabon: childhood case series

Leukaemia
Acute lymphocytic leukaemia
Lymphoma
Burkitt lymphoma
Hodgkin disease
Brain and spinal neoplasms
Neuroblastoma
Retinoblastoma
Wilms tumour
Bone tumours
Soft-tissue sarcomas
Kaposi sarcoma
Other
Total

11

61
47

10
27

28
142

7.7%

43.0%
33.1%
3.5%
0.0%
1.4%
7.0%
19.0%

2.1%
19.7%
100.0%
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3.4.1 Burundi

Background

Climate: Equatorial; high plateau with considerable altitude
variation (772 m to 2760 m); average annual temperature varies
with altitude from 23 to 17 degrees centigrade, but is generally
moderate as the average altitude is about 1700 m; average annual
rainfall is about 150 cm; wet seasons from February to May and
September to November, and dry seasons from June to August
and December io January

Terrain: Hilly and mountainous, dropping to a plateau in east, some
plains

Ethnic groups: Hutu (Bantu) 85%, Tutsi (Hamitic) 14%, Twa
(Pygmy) 1%, Europeans 3000, South Asians 2000

Religions: Christian 67% (Roman Catholic 62%, Protestant 5%),
indigenous beliefs 32%, Muslim 1%

Economy—overview: Burundi is a landlocked, resource-poor
country in an early stage of economic development. The economy
is predominantly agricuitural, with roughly 90% of the population
dependent on subsistence agriculture. lts economic health
depends on the coffee crop, which accounis for 80% of foreign
exchange earnings. The ability to pay for imports therefore rests
largely on the vagaries of the climate and the international coffee
market. Since October 1993, the nation has suffered from massive
ethnic-based violence that has resulted in the death of perhaps
100 000 persons and the displacement of a million others. Foods,
medicines and electricity remain in short supply.

Industries: Light consumer goods such as blankets, shoes, soap;
assembly of imported components; public works construction;
food processing

Agriculture—products: Coffee, cotton, tea, corn, sorghum, sweet
potatoes, bananas, cassava (tapioca); meat, milk, hides

Cancer registration
There has been no systematic cancer registration in Burundi.

Review of data

Early reports of cancer include an analysis of 900 cases seen in
seven hospitais in the region during 1956-60 (Clemmesen et al,
1962) and a summary of 120 cases from four hospitals in Rwanda-
Burundi in 1968-69 (Cook & Burkitt, 1971).

Kocheleff et al. (1984) conducted a systematic search for liver
cancer cases during a one-year period in 19 hospitals located in
three of the four natural regions of the country. Using alpha-
fetoprotein (AFP) testing by counter-immunoelectrophoresis, with a
cut-off of 200 ng/ml, they identified 87 AFP-positive cases,
equivalent to a crude incidence rate of 5.2 per 100 000 (or 8.8 per
100 000 allowing for 60% sensitivity of the test). They postulated
considerable geographical variation, although, since this was based
on location of hospital, rather than place of residence of the
subjects, the results may be questioned.
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3.4.2 Comoros

Background
Climate: Tropical marine; rainy season (November to May)

Terrain: Volcanic islands, interiors vary from steep mountains to low
hills

Ethnic groups: Antalote, Cafre, Makoa, Amalsala, Sakalawa
Religions: Sunni Muslims 86%, Roman Catholic 14%

Economy—overview: Comoros is made up of three islands that
have inadequate transportation links, a young and rapidly
increasing population, and few natural resources. The low
educational level of the labour force contributes to a subsistence
level of economic activity, high unemployment and heavy
dependence on foreign grants and technical assistance.
Agriculture, including fishing, hunting and forestry, is the leading
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sector of the economy. It contributes 40% to GDP, employs 80% of
the labour force, and provides most of the exports. The country is
not self-sufficient in food production; rice, the main staple, accounts
for the bulk of imports. The government is struggling to upgrade
education and technical training, to privatize commercial and
industrial enterprises, to improve health services, to diversify
exports, to promote tourism, and to reduce the high population
growth rate.

Industries: Tourism, perfume distillation, textiles, furniture, jewellery,
construction materials, soft drinks

Agriculture—products: Vanilla, cloves, perfume essences, copra,
coconuts, bananas, cassava (tapioca)

Cancer registration
There is no reported cancer registration in the whole of Comoros.



3.4.3 Djibouti

Background
Climate: Desen, torrid dry.

Terrain: Coastal plain and plateau separated by central mountains.

Ethnic groups: Somali 60%, Afar 35%, French, Arab, Ethiopian and
ftalian 5%.

Religion: Muslim 94%, Christian 6%.

Economy—Overview: The economy is based on service activities
connected with the country's strategic location and status as a free
trade zone in north-east Africa. Two thirds of the inhabitants live in
the capital city, the remainder being mostly nomadic herders.
Scanty rainfall limits crop production to fruits and vegetables, and
most food must be imported. Djibouti provides services as both a

transit port for the region and an international transshipment and
refuelling centre. It has few natural resources and little industry. The
nation is, therefore, heavily dependent on foreign assistance to
support its balance of payments and to finance development
projects. The unemployment rate is 40-50% and per capita
consumption dropped an estimated 35% over the last seven years
because of recession, civil war and a high population growth rate
(including immigrants and refugees).

Industries: Limited to a few small-scale enterprises, such as dairy
products and mineral-water bottling

Agriculture—products: Fruits, vegetables; goats, sheep, camels

Cancer registration
There has been no documented cancer registration in Djibouti.
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3.4.4 Eritrea

Background

Climate: Hot, dry desert strip along Red Sea coast; cooler and
wetter in the central highlands (up to 61 cm of rainfall annually);
semi-arid in western hills and lowlands; rainfall heaviest during
June—September except on coastal desert

Terrain: Dominated by extension of Ethiopian north—south
trending highlands, descending on the east to a coastal desert
plain, on the northwest to hilly terrain and on the southwest to flat-
to-rolling plains

Ethnic groups: Ethnic Tigrinya 50%, Tigre and Kunama 40%, Afar
4%, Saho (Red Sea coast dwellers) 3%

Religions: Muslim, Coptic Christian, Roman Catholic, Protestant
Economy—overview: With independence from Ethiopia in 1993,

Eritrea faced the economic problems of a small, desperately poor
African country. The economy is largely based on subsistence
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agriculture, with over 70% of the population involved in farming and
herding. The small industrial sector consists mainly of light
industries with outmoded technology. Domestic output (GDP) is
substantially augmented by worker remittances from abroad.
Government revenues come from custom duties and taxes on
income and sales. Road construction is a top domestic priority.
Eritrea has inherited the entire coastline of Ethiopia and has long-
term prospects for revenues from the development of offshore
oil-fieids, offshore fishing and tourism.

Industries: Food processing, beverages, clothing and textiles

Agriculture—products: Sorghum, lentils, vegetables, maize,
cotton, tobacco, coffee, sisal (for making rope); livestock
(including goats); fish

Cancer registration

There is no information on any form. of cancer registration in
Eriteria.




3.4.5 Ethiopia

Background
Climate: Tropical monsoon with wide topographic-induced variation

Terrain: High plateau with central mountain range divided by Great
Rift Valley

Ethnic groups: Oromo 40%, Amhara and Tigrean 32%, Sidamo 9%,
Shankella 6%, Somali 6%, Afar 4%, Gurage 2%, other 1%

Religions: Muslim 45-50%, Ethiopian Orthodox 35-40%, animist
12%, other 3-8%

Economy—overview: The economy is based on agriculture, which
accounts for more than half of GDP, 90% of exports, and 80% of
total employment; coffee generates 60% of export earnings. The
agricultural sector suffers from frequent periods of drought and poor
cultivation practices, as well as poor internal security conditions.
The manufacturing sector is heavily dependent on inputs from the
agricultural sector.

Industries: Food processing, beverages, textiles, chemicals, metal
processing, cement

Agriculture—products: Cereals, pulses, coffee, oilseed, sugar-cane,
potatoes, other vegetables; hides, cattle, sheep, goats

Cancer registration
There has been no population-based cancer registration in Ethiopia.

Review of data

There is no information on cancer incidence in Ethiopia. The only
data on the cancer profile derive from published series, principally
from pathology depariments (Table 1).

Lindtjorn (1987) reported on 1154 patients with histologically
diagnosed cancer at three hospitals in the Sidamo and Gamu Gofa
regions of southern Ethiopia, for periods between the mid-1960s
and mid-1980s. Among men, the commonest malignancies were
hepatocellular carcinoma (especiaily notable in a histology-based
series), lymphomas and superficial malignancies (skin cancers
including melanomas and superficial soft-tissue sarcomas), while
among women cervical, breast and ovarian cancers predominated.
There were 12 Kaposi sarcoma cases diagnosed (1% of the total);
the sex distribution was not given. In childhood, Hodgkin disease
and Burkitt lymphoma were the most common cancers.

Loutfi and Pickering (1992) analysed the cases diagnosed in
two laboratories in Addis Ababa in 1979-88 and 1986-88. There
were 4067 cases, an annual average of 219 in men and 396 in
women. [n men, the commonest cancers were lymphoma (19%),
soft-tissue sarcoma (13%) and head and neck cancer (11%); the
other sites are shown in Table 1. In women, cervix cancer and
breast cancer accounted for over half of the cases.

Ashine and Lemma (1999) reported on 841 cases of cancer
(8.1% in children) diagnosed histologically (at the Norwegian
Radium Hospital, Oslo) at Yirga Alem Hospital, Sidama Zone,
southern Ethiopia, in 1986—-95. The most common sites recorded
were, in men, non-Hodgkin lymphoma (13.9%), soft-tissue sarcoma
(12.7%) and non-melanoma skin cancer (12.2%), and in women
cervix cancer (25.8%) and breast cancer (12.5%) (Table 1). The
authors commented on the low frequency of liver cancer in their
biopsy series (diagnosis was mainly by ultrasound).

Patterns of malignant tumours in Ethiopian Jews migrating to
Israel in 1984 were analysed by the Israel Cancer Registry

(Iscovich et al., 1993). This cohort of 8272 Ethiopian immigrants
(4253 males and 4019 females, with 27 966 and 26 848 person-
years observed for males and females respectively) had
significantly lower overall cancer incidence than Jews born in
Israel. The standardized incidence ratios (SIR) for cancers at all
sites were 39% (95% Cl 22-64) and 63% (95% CI 41-92) for
males and females respectively. Male primary liver cancer and
female thyroid cancer had high SIRs. All other sites had either
average or low SIRs. There were no reported cases of respiratory
system neoplasms. Digestive system neoplasms (other than
primary liver cancer) were more common in females than males.

From these data, it seems fairly sure that liver cancer is
relatively common in Ethiopia. Some clinical series have
commented upon this (Pavlica & Samuel, 1970; Tsega, 1977),
and prevalence of hepatitis B surface antigen (HBsAg) in the
general adult population has been variously estimated as
between 6 (Tsega et al., 1986) and 11% (Tsega et al., 1987;
Kefene et al., 1988). The relatively high frequency of
oesophageal cancer in Sidamo Regional Hospital (Table 1) was
further investigated by Madebo et al. (1994). They found that,
among patients attending this hospital for gastrointestinal
symptoms, a significantly higher proportion of those from the
Bale highlands had oesophageal or gastric cancer, compared
with patients from elsewhere.

Two series of childhood cancer cases have been described.
Ahmed (1984) reported on 122 cases of childhood cancer,
diagnosed by pathology or haematology, in the main teaching
hospital of Addis Ababa, between 1974 and 1981, and Teka
(1992) a series of 71 cases, similarly diagnosed, in the Gonder
College of Medical Sciences (north-west Ethiopia) between 1981
and 1990 (Table 2). Both show that lymphomas are the most
commonly diagnosed childhood cancer, with one third of cases
Burkitt lymphoma. Neuroblastomas do not appear to be rare.

Daniel (1990) described 39 cases of Burkitt lymphoma admitted
o an Addis Ababa hospital and noted that the majority came from
areas of high altitude (> 1500 m) without endemic malaria.
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Oral cavity 24
Other pharynx! 7
Oesophagus

Stomach 23
Colon/rectum 24
Liver 60
Pancreas 3
Lung 11
Melanoma 40
Other skin 85
Kaposi sarcoma

Breast 11
Cervix uteri

Corpus uteri

Ovary etc.

Prostate 7
Penis 26
Bladder 6
Kidney etc. 9
Eye 33
Brain,nervous system

Thyroid 12
Non-Hodgkin lymphoma 58
Hodgkin disease 26
Myeloma

Leukaemia 7
ALL SITES 614

3.9%
1.1%

3.7%
3.9%
9.8%
0.5%
1.8%
6.5%
13.8%

1.8%

1.1%
4.2%
1.0%
1.5%
54%

2.0%
9.4%
4.2%

1.1%
100.0%
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6.1%
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100.0%
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100
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100
100
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100
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Table 1. Ethiopia: case series
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5.5%

100.0%

13
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1

91
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396

0.0%
3.3%
3.5%
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1.3%
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23.0%
31.8%
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7.1%

3.5%
0.8%

100.0%

100
100
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100
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100
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5.1%
0.2%
10.2%
5.9%
4.9%
2.4%
0.5%
0.5%
6.3%
12.2%
3.7%
22%

0.7%
1.2%
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1.2%
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1.5%
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1.5%
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13

21
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431

3.9%
0.0%
3.0%
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0.2%
0.2%
0.5%
4.9%
8.8%
0.5%
12.5%
25.8%
2.8%
8.8%

0.0%
1.2%
2.8%

1.4%

3.5%
0.0%

100.0%

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100

100

1 Includes nasopharynx
2 Average annual number
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East Africa

Table 2. Ethiopia: childhood case series

Leukaemia 29 23.8% 8 11.3%
Acute lymphocytic leukaemia 7 9.9%
Lymphoma 34 27.9% 18 25.4%
Burkitt lymphoma 11 9.0% 6 8.5%
Hodgkin disease 6 4.9%
Brain and spinal neoplasms 0 0.0%
Neuroblastoma 9 7.4% 6 8.5%
Retinoblastoma 3 2.5% 11 15.5%
Wilms tumour 15 12.3% 5 7.0%
Bone tumours 4 3.3% 14 19.7%
Soft-tissue sarcomas 13 10.7%
Kaposi sarcoma 0 0.0%
Other 15 12.3% 9 12.7%
Total 122 100.0% 71 100.0%
Teka, T. (1992) Childood malignancies in an Ethiopian teaching Ethiopia: a serologic survey with demographic data. Am. J.
hospital. Ethiop. Med. J., 30, 159162 Epidemiol., 123, 344—351
Tsega, E. (1977) Hepatocellular carcinoma in Ethiopia. Aprospective  Tsega, E., Mengesha, B., Nordenfeld, E., Hansson, B.G., Lindberg, J.
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3.4.6 Kenya

Background
Climate: Varies from tropical along coast to arid in interior

Terrain: Low plains rise to central highlands bisected by Great Rift
Valley; fertile plateau in west

Ethnic groups: Kikuyu 22%, Luhya 14%, Luo 13%, Kalenjin 12%,
Kamba 11%, Kisii 6%, Meru 6%, other African 15%, non-African
(Asian, European, and Arab) 1%

Religions: Protestant (including Anglican) 38%, Roman Catholic
28%, indigenous beliefs 26%, Muslim 6%, other 2%

Economy—overview: Economic liberalization and reform were
introduced in 1993 and this included removal of import licensing
and price controls, and removal of foreign exchange controls.

Industries: Small-scale consumer goods (plastic, furniture,
batteries, textiles, soap, cigarettes, flour), processing agricultural
products; oil refining, cement; tourism

Agriculture—products: Coffee, tea, corn, wheat, sugar-cane, fruit,
vegetables; dairy products, beef, pork, poultry, eggs

Cancer registration

Until very recently, there was no population-based cancer
registration in Kenya, but a pathology-based registry existed since
1962, based in the pathology department of the main government
teaching hospital (Kenyatta National Hospital) in Nairobi.

The Eldoret Cancer Registry, established in 1999, is located in
the Faculty of Medical Sciences of Moi University. The registry
records details of all cancer patients diagnosed and treated in
hospitals of Eldoret town and aims to be population-based for the
district of Uasin Gishu, in the Rift Valley Region of Kenya
{population in 1999: 623 000). As well as the Director, the registry
has two full-time staff: a registrar and secretary, plus three part-
time staff for data collection and data entry. Case-finding is active,
using hospital records departments, pathology and death
certificates. There are five hospital sources. The most important is
Moi Teaching Hospital, which also acts as the District General
Hospital. Cases are identified from the disease index (completed
by records staff in ICD-10) and details of cases abstracted from
case records. This method is supplemented by ward visits by
medical students, which serve to identify cases not found through
the medical records department. The registrar visits four private
hospitals and the Eldoret Hospice regularly to identify cancer
cases. There is only one pathology laboratory serving the District
(in Moi University Faculty of Medical Sciences). Haematological
malignancies are all diagnosed by the registry director
(Department of Haematology).

Death registration is virtually universal, although deaths at home
are certified by the village chief, and are of questionable accuracy.

Cases are coded in the registry, and data entry and
management is by CANREG-3.

Review of data

The results from Eldoret for the three-year period 1998-2000 (Table
1) show that, in this highland area, cancer of the oesophagus is the
most common cancer of men, with the moderately high ASR of 24.5
per 100 000, while it is fourth in frequency in women, with an
incidence rate around half that in men. This implies that the area of
high incidence of this cancer in Kenya is rather more extensive than
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was proposed based on earlier studies. For example, Ahmed and
Cook (1969), on the basis of an analysis of records from Kisumu
hospital, suggested that the area of high incidence was localized in
Central Nyanza district, close to Lake Victoria. Gatei et al. (1978),
using data from the histopathology register at Kenyatta National
Hospital, noted that a relatively high proportion of cases occurred
among individuals from the Luo and Luhya tribes, who originate
from western Kenya (around Lake Victoria), while < 1% of
oesophageal cancers in their register were from the Kalenjin, the
majority people around Eldoret. Linsell (1967a, b), examining data
from the same source, earlier noted rather low frequencies of both
oesophageal and gastric cancers among the Kalenjin tribe.
Stomach cancer incidence is, in fact, moderate in Eldoret (ASR
10.4 per 100 000 in men and 7.8 per 100 000 in women. Incidence
of liver cancer in this registry is moderately high; the rates (ASR
10.0 in men and 7.3 in women) are based on cases diagnosed by
all methods, not just histology, so that the relative importance of
liver cancer is greater than in earlier data from Kenya, which were
based on pathology reports (see below). Currently, the incidence of
Kaposi sarcoma is moderately high; these are presumably related
to AIDS, since Kaposi sarcoma was not particularly common in
Kenya before the epidemic. Nasopharyngeal cancer also appears
to be relatively common (ASR 3.9 in males and 2.9 in females). A
relatively high incidence has been reported previously from the
highland area of central Kenya (Clifford, 1965).

Linsell (1967a) reported histologically diagnosed cancers
among Africans, from the Medical Research laboratory in Nairobi,
for the years 1957-63 (Table 2).

Cook and Burkitt (1971) reported on the records of three
hospitals in western Kenya (Central Nyanza, 1965-66; Maseno,
1950-65; Kaimosi, 1966—69) with respect to the frequency of 12
common cancers in Africa: oesophagus, stomach, colon, liver, lung,
penis, cervix, breast, bladder, skin, Kaposi sarcoma and Burkitt
lymphoma. A total of 371 cases in men and 206 in women were
included. The commonest cancer in men was cancer of the
oesophagus, and in women cancer of the cervix in all the three
hospitals. Kaposi sarcoma was relatively uncommon at that time
(4% of cancers in men).

The results from the National Cancer Registry (based on the
records of the pathology department in Kenyatta National Hospital,
Nairobi) for the years 1968-78 were published by Kungu (1986)
(Table 2). Excluding non-melanoma skin cancer, the most
commonly recorded cancer was cervix cancer (22.4% of cases in
women), followed by the lymphomas. Cancers of liver, oesophagus
and nasopharynx were relatively common.

Chopra et al. (1975) compared the frequencies and types of
cancer among Asians (from the Indian subcontinent) resident in
Kenya with those in indigenous Africans. Higher risks of lung, breast
and colon cancer were found in the Asians (Table 2).

Cameron and Warwick (1977) earlier investigated primary
cancer of the liver in Kenyan children. In a nine-year period they
reported 34 examples of primary liver cancer diagnosed in the first
two decades of life and 29 of these were hepatocellular carcinoma;
those diagnosed in the second decade were associated with liver
cirrhosis. Peers and Linsell (1973) had reported a statistically
significant association between estimated levels of aflatoxin
ingestion and liver cancer in some parts of Kenya. Pettigrew et al.
(1977) reported that 77% of a series of Kenyan patients with chronic
persistent hepatitis or chronic active hepatitis or liver cirrhosis had
hepatitis B surface antigen compared with 15% of a control group,
and deduced that HBV was probably responsible for the high
prevalence of hepatocellular carcinoma.
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