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ABSTRACT

The study included an epidemiological survey of cancer cases in the Syrian Arab Republic for
the period between 2008-2012. The study was conducted according to international standards
established by the International Agency for Research on Cancer (IARC) and the International
Association of Cancer Records (IACR). The data were collected and classified according to
age, gender, place of incidence and city of residence. Then they were scheduled, graphically
illustrated, and statistically analyzed. 46447 new cancer cases were reported during the period
of study; 24240 cases among males, 22207 cases among females and 2008 cases between
children (<15 years old). The data showed an increase in the new reported cases between 2008
and 2010, and that increment was followed by a decline in the total reported cases until 2012.
The survey indicated that breast cancer was the most common type of cancer among females,
while lung cancer was the most widespread among males. As for children, the highest incidence
rate in the referred period was for leukaemia. Regarding the place of residence, Damascus
ranked first in the number of reported case cancers, followed by Aleppo and Rural areas in
Damascus.
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INTRODUCTION
The word cancer is Latin for crab. The condition was termed cancer in ancient times because the
swollen blood vessels around an advanced cancer were thought to resemble a crab, with “claws”

reaching out into surrounding tissues *

. Cancer comprises numerous diseases that involve the
uncontrolled growth of abnormal cells anywhere in the body. These abnormal cellsare termed cancer
cells, malignant cells, or tumour cells. Frequently, cancer cells can separatefrom their original location,
travel through the blood and lymph systems, and settle in other organs where they can repeat the
uncontrolled growth cycle, and that is termed metastatic spread or metastasis .

For a long time, cancer has been considered as an illness caused by mutations and epigenetic

alterations that weaken the ability of any cell within the organism to deregulating its proliferation (cell

division and cell growth), avoid apoptosis and metastasis, provoking the malignant transformation.

Gradually, these early cancer cells produce more daughter cells which accumulate additional mutations

and act in coordination to display the full neoplastic phenotype *.

Anything that may cause an abnormal cellular development potentially can cause cancer. Some cancer

reasons remain unknown while others have environmental or lifestyle triggers or maybe result from

more than one known cause. Carcinogenic risk factors can be classified into environmental factors and
genetic factors, as the following:
1. The environmental carcinogenic factors include physical factors, chemical factors and
biological factors:
e Physical factors: ionized radiation and ultraviolet radiation **°.
e Chemical factors: tobacco smoking, alcohol, benzene and its derivatives, nitrogen,
nitrites, nitrates, cadmium >,

e Biological factors: many microorganisms may increase the risk of cancer, such as

e Bacteria, like Helicobacter pylori, which can induce the development of gastric cancer
5.

e Fungi, like Aspergillus flavuns, which produce Aflatoxin B1 that is considered a potent
risk factor for liver carcinoma *° "8,

e Parasites, like Schistosma haematobium, which is related to bladder cancer °.

e Viruses, like T-cell lymphotropic virus (HTLV-1, cause the T cell lemphoma), hepatitis
B and C viruses (cause hepatocellular carcinoma), human papillomavirus HPV (cause
cervical cancer and squamous cell carcinoma) * *°.

2. The genetic carcinogenic factors are classified into two types; the Oncogenes and the

Tumour suppressor genes. Oncogenes are the primary tumour inherited genes. They

activate chromosomal translocation or gene amplification, while the Tumour suppressor

genes encode proteins, prevent cell transformation, enhance their growth cessation and

differentiation and induce Erogrammed cell death. Anx abnormalitx in these genes leads to
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the development of different types of cancer °.

As for the International Agency for Research on Cancer (IARC), chemicals are classified into
the following categories based on the strength of the causal link for carcinogenicity in humans
10:

e Group 1: It includes carcinogenic agents to humans.

e Group 2: It is subdivided into:

e Group 2A: Probably carcinogenic to humans

e Group 2B: Possibly carcinogenic to humans

e Group 3: This group is not classifiable as to its carcinogenicity to humans. Agents

belonging to this group have unknown carcinogenic potential.

The "cancer stem cell theory" was raised in 1997, and became the new defining model for
carcinogenesis. Adult stem cells exist in various body tissues and have an important role in
developing, replacing and repairing those tissues. Besides, they show long-term replicative,
self-renewal and multi-lineage differentiation potentials. In a healthy body, stem cells
properties are tightly regulated; therefore, their alteration may be an essential issue for
tumorigenesis °. According to this theory, cancer is a stem cell disease. Cancer stem cells
generate undifferentiated cells and terminally differentiated ones, similar to normal tissue
renewal, but there is a big difference between cancer growth and normal tissue renewal.
Usually, normal transit-amplifying cells differentiate and die, at several differentiations, while
the cancer transit-amplifying cells can not differentiate normally and instead they undergo
maturation arrest, leading to cancer growth 2.
Cancer is a constant public healthcare issue of modern life that presents a global challenge.
According to the latest GLOBOCAN report in 2020, approximately 19.3 million new cancer
cases and almost 10.0 million cancer deaths were recorded in 2020 **. This number is more
than the global death numbers for AIDS, tuberculosis and malaria combined 2. Among men,
lung, prostate, colorectal, stomach and liver cancer are the most common types of cancer, while
breast, colorectal, lung, cervical and thyroid cancer are the most reported amongst women *2.
The cancer burden continues to increase globally, causing enormous physical, emotional and
financial strain on individuals, families, communities and health systems. It is expected to reach
28.4 million cases in 2040, a 47% increment from 2020 **. Many health systems in low- and
middle-income countries are not well prepared to handle this burden, and large numbers of
cancer patients around the world do not have access to timely quality diagnosis and treatment
It is worth noting that survival rates of many types of cancers are improving because of early

detection, quality treatment and survivorship care.
MATERIALS AND METHOD

Our study was based on research and epidemiological investigation of the incidence rates of
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various cancers in the Syrian Arab Republic for the period between 2008-2012. More than 70%

of cancer cases were obtained from the records of Al-Bairouni University Hospital in
Damascus, as well as the general hospitals, University hospitals and cancer control department
in Damascus.
The cases were confirmed as cancer based on the confirmation of tissue tests in more than 80%
of them, which highly indicate the perfect diagnosis of cancer incidences.
The results were scheduled, based on the international standards set by the International
Agency for Research on Cancer (IARC) and the International Association of Cancer Records
(IACR) of the World Health Organization (WHO), and statistically analyzed using analysis
ofvariance (ANOVA) and Duncan test. The groups were classified based on:

e Age

e Gender

e Place of residence

e Location of incidence

e Age, gender and location relationship with a high or low incidence of each type of

cancer.

RESULTS AND DISCUSSION
The number of cancer cases reported during the period between 2008-2012 was about 46447
new cancer cases (24240 cases (52.2%) among males, 22207 cases (47.8%) among females
(Table 1 and Figure 1) and 2008 cases (4.3%) between children under 15 years of age) (Table
2).
The data showed approximately 17.8% increase in the reported cases in 2010 compared to

2009, and nearly 17.7% decrease in the reported cases in 2012 compared to 2011.
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Figure 1: The numerical differences in cancer incidence in Syria in the period between
2008 - 2012
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Table 1: The distribution of cancer cases in Syria for the period between 2008 — 2012,

according to gender

Year Male Female Total
2008 4335 4260 8595
2009 5116 3640 8756
2010 5323 4988 10311
2011 5152 5151 10303
2012 4314 4168 8482
Sum 24240 22207 46447

Table 2: The number of different cancer cases in Syria between 2008-2012 among

children under 15 years old, and the incidence rates compared to general cases.

Year Number of cases Rate (%)

2008 297 3.5
2009 355 4.1
2010 459 4.5
2011 492 4.8
2012 405 4.8
Sum 2008

Cancer cases in Syria in 2008

There were 8595 new cancer cases in 2008; 4335 new cases (50.4%) among males, 4260 new

cases (49.6%) among females (Table 3), and 297 new cases (3.5%) among children under 15 years of
age.

Lung cancer ranked first among males with 16.5% of all new cancer cases, while testicular cancer had
the lowest incidence rate with 2.3%. Among females, breast cancer ranked first with 35.8% of newly
recorded cases, whereas stomach cancer had the least incidence rate by 1.8% (Figures 2, 3).

Table 3: The distribution of the most common cancers in Syria, according to their locationand

gender in 2008, and the incidence rates compared to total cases

Male Female

Location No. Rate (%) Location No. Rate (%0)
Lung 715 16.5 Breast 1523 35.8
Leukaemia 630 14.5 Leukaemia 504 11.8
Colon 414 9.6 Thyroid 429 10.1
Bone 322 7.4 Uterus 370 8.7
C.N.S 283 6.5 Colon 311 7.3
Bladder 215 5 C.N.S 278 6.5
Prostate 188 4.3 Bone 193 4.5
Throat 165 3.8 Lung 121 2.8
Stomach 109 2.5 Ovary 83 1.9
Testis 98 2.3 Stomach 75 1.8
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Figure 2: The most distributed cancers among males in Syria, according to their location
in 2008
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Figure 3: The most distributed cancers among females in Syria, according to their
location in 2008

Leukaemia in children under 15 years of age ranked first reaching 38.7% of total cancer cases,
while urinary system cancer recorded the lowest rate with 6.4% of the total cases (Table 4,

Figure 4).
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Figure 4: The most distributed cancers (and their percentages) among children (<15
years) in Syria in 2008
Table 4: The most common cancer cases (and their percentages) among children (<15

years) in Syria in 2008

Location Number of cases Rate (%0)
Leukaemia 115 38.7
C.N.S 54 18.2
Bone 49 16.5
Lymphomas 40 135
Urinary system 19 6.4

Cancer cases in Syria in 2009

There were 8756 new cancer cases in 2009: 5116 cases (58.4%) among males, 3640 cases (41.6%)

among females (Table 5), and 355 cases (4.1%) among children under the age of 15. Lung cancer

ranked first among males (12.6% of new reported cases), while testicular cancerranked last (2.3%)

(Figure 5). As for females, the highest incidence rate was for breast cancer(40.7%) and the lowest for

stomach cancer (1.1%) (Figure 6).
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Figure 5: The most distributed cancers among males in Syria, according to their location
in 2009
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Figure 6: The most distributed cancers among females in Syria, according to their
location in 2009
Table 5: The distribution of the most common cancers (and their percentages) in Syria,

according to their location and gender in 9002

Male Female

Location No. Rate (%) Location No. Rate (%)
Lung 644 12.6 Breast 1480 40.7
Leukaemia 606 11.8 Leukaemia 400 11
Colon 405 7.9 Thyroid 340 9.3
C.N.S 324 6.3 Uterus 311 8.5
Bone 286 5.6 Colon 270 7.4
Bladder 252 4.9 C.N.S 190 5.2
Prostate 190 3.7 Bone 130 3.6
Throat 148 29 Lung 80 2.2
Stomach 138 2.7 Ovary 43 1.2
Testis 116 2.3 Stomach 40 1.1

Leukaemia was the most common cancer (35.5%) among children (<15 years) while urinary
system cancer was the least common (6.5%) (Table 6, Figure 7).
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Figure 7: The most distributed cancers (and their percentages) among children (<15

years) in Syria in 2009
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Table 6: The number of different cancer cases (and their percentages) among children

(<15 years) in Syria in 2009

Location Number of cases Rate (%)
Leukaemia 126 35.5
C.N.S 72 20.3
Bone 65 18.3
Lymphomas 42 11.8
Urinary system 23 6.5

Cancer cases in Syria in 2010

There were 10311 new cancer cases in 2010: 5323 cases (51.6%) among males, 4988 cases
(48.4%) among females (Table 7) and 459 cases (4.5%) among children (<15 years).

Table 7: The distribution of the most common cancers (and their percentages) in Syria,

according to their location and gender in 2010

Male Female
Location No. Rate (%) Location No. Rate (%)
Lung 789 14.8 Breast 1944 39
Leukaemia 699 13.1 Thyroid 478 9.6
Colon 489 9.2 Leukaemia 463 9.3
Bone 413 7.8 Uterus 347 6.9
C.N.S 341 6.4 Colon 290 5.8
Bladder 287 5.4 Bone 237 4.8
Prostate 209 3.9 C.N.S 207 4.1
Testis 200 3.8 Lung 146 2.9
Throat 172 3.2 Stomach 74 15
Stomach 131 2.5 Ovary 71 1.4
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Figure 8: The most distributed cancers among males in Syria, according to their location
in 2010

Lung cancer ranked first among males (14.8% of newly reported cases), while stomach cancer
ranked last (2.5%) (Figure 8). Meanwhile, breast cancer had the highest incidence rate (39%)

and ovary cancer recorded the lowest ones (1.4%) among females (Figure 9).
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Figure 9: The most distributed cancers among females in Syria, according to their
location in 2010
Table 8: The number of different cancer cases (and their percentages) among children

(<15 years) in Syria in 2010

Location Number of cases Rate (%)
Leukaemia 209 45.5
Lymphomas 81 17.6
Bone 54 11.8
C.N.S 41 8.9
Urinary system 21 4.6

Table 9: The distribution of the most common cancers (and their percentages) in Syria,

according to their location and gender in 2011

Male Female
Location No. Rate (%) Location No. Rate (%)
Lung 778 15.1 Breast 1988 38.6
Leukaemia 726 14.1 Leukaemia 447 8.7
Colon 446 8.7 Thyroid 430 8.3
Bone 390 7.6 Uterus 399 7.7
C.N.S 373 7.2 Colon 356 6.9
Bladder 352 6.8 Bone 236 4.6
Prostate 296 5.7 C.N.S 214 4.2
Throat 206 4 Lung 170 3.3
Testis 135 2.6 Ovary 63 1.22
Stomach 89 1.7 Stomach 62 1.2

Table 10: The number of different cancer cases (and their percentages) among children

(<15 years) in Syria in 2011

Location Number of cases Rate (%)
Leukaemia 195 39.6
C.N.S 74 15

Bone 61 12.4
Lymphomas 59 12
Urinary system 25 5.1
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Just like in 2008 and 2009, leukaemia had the highest incidence rate (45.5%) among children
(<15 years) and urinary system cancer had the lowest incidence rates (4.6%) (Table 8, Figure
10).

Cancer casesin Syria in 2011

There were 10303 new cancer cases in 2011: 5152 cases (50%) among males, 5151 cases (50%)
among females (Table 9), and 492 cases (4.8%) among children (<15 years). Lung cancer
ranked first among males (15.1% of newly reported cases), while stomach cancer ranked the
last (1.7%) (Figure 11). On the other hand, breast cancer had the highest occurrence rate
(38.6%) and stomach cancer recorded the lowest ones (1.2%) among females (Figure 12). As
for children (<15 years), leukaemia had the highest incidence rate (39.6%) and urinary system
cancer had the lowest incidence rate (5.1%) (Table 10, Figure 13).
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Figure 10: The most distributed cancers (and their percentages) among children (<15
years) in Syria in 2010
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Figure 11: The most distributed cancers among males in Syria, according to their location
in 2011
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Figure 12: The most distributed cancers among females in Syria, according to their

location in 2011
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Figure 13.: The most distributed cancers (and their percentages) among children
(<15years) in Syria in 2011

Cancer cases in Syria in 2012

There were 8482 new cancer cases in 2012 in Syria: 4314 cases (50.9%) among males, 4168
cases (49.1%) among females (Table 11), and 405 cases (4.8%) among children (<15 years).
Just like in 2011, lung cancer had the highest cancer rates among males (14.9% of newly
reported cases), while stomach cancer had the lowest ones (2.3%) (Figure 14). While among
females, breast cancer had the highest occurrence rates (34.4%) and stomach cancer recorded
the lowest ones (1.4%) (Figure 15).

Table 11: The distribution of the most common cancers (and their percentages) in Syria

according to their location and gender in 2012

Male Female

Location No. Rate (%) Location No. Rate (%)
Lung 643 14.9 Breast 1432 344
Leukaemia 626 14.5 Leukaemia 430 10.3
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Colon 492 11.4 Uterus 390 94
C.N.S 303 7 Colon 320 7.7
Bone 284 6.6 Thyroid 300 7.2
Testis 231 5.4 Bone 199 4.8
Bladder 219 5.1 C.N.S 164 3.9
Throat 169 3.9 Lung 126 3
Prostate 147 34 Ovary 65 1.6
Stomach 98 2.3 Stomach 59 1.4

Table 12: The number of different cancer cases (and their percentages) among children
(<15 years) in Syria in 2012

Location Number of cases Rate (%)
Leukaemia 139 34.3
Lymphomas 65 16

Bone 60 14.8
C.N.S 57 14.1
Urinary system 26 6.4

As for children (<15 years), leukemia had the highest incidence rate (34.3%) and urinary

system cancer had the lowest incidence rates (6.4%) (Table 12, Figure 16).
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Figure 14: The most distributed cancers among males in Syria, according to their location
in 2012
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Figure 15: The most distributed cancers among female in eria, according to their
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Figure 16: The most distributed cancers (and their percentages) among children (<15

years) in Syria in 2012

Table 13: New cancer cases reported at Al-Bairouni Hospital by governorates between

2008-2012
Year

Governorate 2008 2009 2010 2011 2012

Damascus 1132 1259 1417 1552 1222

Rural Damascus 968 1038 1079 1120 982

Daraa 465 477 527 509 414

Al-Sweida 330 280 356 381 321

Quneitra 256 198 302 299 276

Homs 998 758 970 887 1019

Hama 786 759 968 921 760

Tartous 270 440 435 443 228

Lattakia 225 436 507 481 240

Aleppo 1202 1144 1452 1346 983

Idleb 441 509 632 609 477

Al-Ragga 333 346 393 398 347

Deir-ezzor 573 502 558 582 560

Al-Hasakeh 616 610 715 775 653

Sum 8595 8756 10311 10303 8482
Table 14: The distribution of cancer cases in the Syrian governorates, according to gender

9002 2009 2010 2011 2012

Governorate Male Female Male Female Male Female Male Female Male Female
Damascus 589 543 699 560 682 735 717 835 592 630
Rural 477 491 623 415 531 548 550 570 492 490
Damascus
Daraa 223 242 269 208 275 252 254 255 226 188
Al-Sweida 156 174 173 107 178 178 175 206 135 186
Quneitra 140 116 108 90 156 146 141 158 135 141
Homs 515 483 430 328 500 470 440 447 506 513
Hama 428 358 441 318 512 456 481 440 403 357
Tartous 139 131 253 187 229 206 220 223 116 112
Lattakia 105 120 226 210 234 273 224 257 108 132
Aleppo 584 618 698 446 773 679 664 682 510 473
Idleb 202 239 308 201 365 267 339 270 245 232
Al-Raqga 150 183 207 139 223 170 216 182 197 150
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Deir-ezzor 2717 296 292 210 290 268 318 264 304 256
Al-Hasaken 350 266 389 221 375 340 413 362 345 308
Sum 4335 4260 5116 3640 5323 4988 5152 5151 4314 4168

Table 15: The number of cancer cases in Syria, according to smoking

Year
2008 2009 2010 2011 2012
Smoker 1595 1566 1367 1625 1165
Non-smoker 6475 6798 8485 8180 7043
Previously smoker 525 392 459 498 274
Sum 8595 8756 10311 10303 8482

Geographical distribution of cancer cases in Syria according to governorates
Our survey of cancer incidence rates, which was reported at Al-Bairouni Hospital between

2008 - 2012 and classified according to the governorates revealed the geographical differences
between the numbers of incidence (Tables 13, 14).

Concerning the number of cancer cases, Damascus ranked first (14.2%), followed by Aleppo
(13.2%) and Rural areas in Damascus (11.2%).

Smoking and cancer ratios in Syria from 2008 to 2012

Tobacco smoke contains thousands of inorganic and organic chemicals. Most of the
compounds in tobacco smoke are products of pyrolysis and pyrosynthesis formed during
burning or smouldering of the tobacco (tar). The rest of them already exist in the tobacco leaf
and is transferred without any change into the tobacco smoke *.

Of this massive number of compounds, at least 60 have carcinogenic activity in humans, and
many more are suspected carcinogens **. The most known of these are the polycyclic aromatic
hydrocarbons (such as benzo(a)pyrene), N-nitrosamines, aromatic amines, heterocyclic
amines, toxic metals (like arsenic, cadmium, chromium, lead, selenium, beryllium, copper,
radioactive polonium-210) and alkaloids (cotinine and nicotine) ** ** ° Even smokeless
tobacco products, despite the fact that they are not burned, include substantial levels of toxic
chemicals, mainly the N-nitrosamines °.

Approximately 30% of cancer deaths are attributed to smoking *’. The main effects of these
compounds are ranging from reversible disorders in cell functions and the immune system to
irreversible modifications in growth control *2. Besides their genotoxic effects, since some of
them attack the O°-position of guanine in the DNA of the larynx, bronchi, and lung epithelial
cells * '8, All those effects can eventually cause cardiovascular failure, lung disease, DNA
defects and cancer 2,

Table 15 shows the numbers of cancer cases in Syria according to smoking, based on the

statistics of Al-Bairouni Hospital.
DISCUSSION

The overall incidence of cancer in the Syrian governorates during the period 2008-2012 ranged
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between 63 and 75 new cancer cases per 100,000 citizens, which is an acceptable rate, since it

is expected to have more than 100 cases per 100000 individuals according to the World Health
Organization and the International Agency for Cancer Research. It could be understood
because not all the new cases are reported by pathologists and some private hospitals and
clinics.
During the period of study, the average numbers of cancer cases was 4848 (standard deviation=
484) among males, 4441 (standard deviation= 623) among females and 402 (standard
deviation= 78) among children.
To compare the average numbers of different types of cancer during the years of study,
ANOVA and Duncan tests were performed. ANOVA test indicated to significant differences
statistically (P-value < 0.05) between the average numbers of different cancers during the years
of study. Duncan test implied that Lung cancer and Leukaemia ranked first among males (they
differed significantly from the other types of cancer, but with no significant difference
compared to each other). While among females, breast cancer ranked first and had significant
differences with other types of cancer. Concerning children, Leukaemia had the highest
average and was significantly different from the rest of cancer incidences.
Given the number of new cancer cases in the Syrian governorates during the studied years,
Damascus ranked first with 6582 cases (14.2%), followed by Aleppo with 6127 cases (13.2%),
then Rural areas in Damascus with 5187 cases (11.2%). Statistically, Damascus and Aleppo
didn’t differ in comparison to each other, but they differed significantly compared to other
governorates. The data showed that only about 20% of the cases were diagnosed in the early
stages. It's worth noting that ANOVA test referred to significant differences among
governorates according to gender between 2008-2012.
Our data implied that the highest number of cancer cases were recorded in 2010 and 2011
(22.20% and 22.18% of all cases in the studied period respectively). In general, we notice an
increase in the number of cancer cases until 2010 and a later decline in new cancer cased in
2011 and 2012, and this may be due to:
1. The development of clinical and laboratory diagnostic methods with an increase in the
diagnostic expertise of the medical staff.
2. The high percentage of pollutants resulting from the increased number of factories and
cars.
3. The increased population, which leads to a rise in the number of vulnerable cases,
whether for genetic or environmental reasons.
4. Lack of legislations and procedures concerning the limitation of environmental
pollution and determining regions for establishing the highly negative environmental

impact of industries.

www.bjmhr.com 27



http://www.bjmhr.com/

Kanaan et. Br J Med Health Res. 2021;8(07) ISSN: 2394-2967
As for the most common cancers in the Syrian Arab Republic, they were:

Breast cancer

Breast cancer is the most commonly diagnosed cancer and a leading cause of death among
women. It ranked first among Syrians, with 8367 new cases during the five years of study and
18% of the total number of reported cancer cases. It was the most common type of cancer
among females (37.7% of all cancer cases).

Despite the risk increment of breast cancer with age, there is a marked decline in this rate after
losing the ovarian function (due to a bilateral loophorectomy or menopause). This refers to the
fact that hormone production by the ovaries (namely oestrogen) represents a crucial risk factor
for breast cancer ** ?* 1. On the other hand, the prolonged exposure to oestrogen is closely
linked to breast cancer risk, therefore breast cancer is quite uncommon in Turner syndrome
(because these women rarely ovulate) ** % 2* Generally, a 1-year delay in the menarche onset
reduces the risk for breast cancer development later in life by 5%, and each 1-year delay in the
menopause onset increases this risk by 39 % 22242526

Breastfeeding is associated with a slight decrease in the risk for breast cancer '*2°. Nowadays,
breastfeeding began to decline and a lot of women prefer to feed their children artificially using
nursing bottles. It is noteworthy that studies revealed that breastfeeding reduces not only breast
cancer risk but endometrial and ovarian cancers risk as well >’. This effect might be due to the

19, 28

delay of ovulation resumption during breastfeeding , changing the cells in the breast so

they might be more resistant to alterations that lead to cancer.
Moreover, genetic predisposition is responsible for 5-10% of all breast cancer cases * %,
especially since consanguineous marriage represents a social norm in the east including Syria,
and this, in turn, cannot be overlooked in the occurrence of cancers generally. Having a first-
degree relative with breast cancer almost doubles the risk of developing this type of cancer.
Furthermore, having a first-degree relative with ovarian cancer poses a minor risk for breast
cancer 2.
Besides, health education plays its role in the importance of breast care and periodic self-
examination, given that it is important for early diagnosis of the disease, and sometimes cancer
prevention.
Leukaemia
Leukaemia ranked second with regard to cancer cases in Syria during the studied period, with
5531 new cases (11.9% of total recorded cancer cases). It was the second-highest cancer
amongst females, with a total number of 2244 cases (10.1%), and the same among males, with
a total number of 3287 (13.6%). This could be attributed to several factors, including:

e Prior chemotherapy raise the risk of having acute myeloid leukaemia (AML) in the

future, usually within 3-5 years. Cytotoxic agents, which are commonly used in the
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treatment of different malignant diseases, are implicated with therapy-related AML (t-

AML), particularly alkylating agents and topoisomerase 11 inhibitors 33132,

e Viral causes such as hepatitis B virus lymphomas that appear after organ transplantation
% 33 Besides, certain types of acute lymphocytic leukaemia could be associated with
viral infections, like adult T-cell leukaemia-lymphoma (caused by the human T-
lymphotropic virus type | (HTLV-I) and Burkitt lymphoma/leukaemia, which is related
to Epstein- Barr virus (EBV) *" ** as well as acquired immune deficiency syndrome
[AIDS] .

e Exposure to radiation increase the risk of leukaemia cancer ** *® *" *® Radiation cause
DNA mutations, deletions or translocations by stimulating double-strand splits into
hematopoietic stem cells in a dose-dependent manner ',

e Concerning children under 15 years of age, leukaemia was the most common cancer
throughout our study period. Childhood leukaemia could be associated with different
conditions, such as:

e Several genetic conditions are associated with the development of childhood acute

leukaemia such as down syndrome (10-20 fold increased likelihood) 3% 39 40 41.42.43 1)

31, 44, 45

Fraumeni syndrome and inherited bone marrow failure syndromes (Fanconi

anaemia, dyskeratosis congenital and Shwachman-Diamond syndrome) 3!+ 40 4 43.46

e Fetus exposure to ionizing radiation could be carcinogenic, teratogenic or mutagenic.
This is directly correlated with the exposure level and the stage of fetal development.
The fetus is usually more sensitive to radiation throughout organogenesis (2-7 weeks
after conception) and the early fetal period (8-15 weeks after conception) *" .

Lung Cancer

Lung cancer ranked third in Syria, with a total number of cases about 4212 new cases (9.1% of

the overall reported cancer cases). It was the most common cancer among males with 3569

new cases (14.7%). As for females, the number of new cases reached 643 (2.9%).

Although cigarette smoking represents a major cause for lung cancer, significant numbers of

lung cancer cases are reported among non-smokers. This can be explained by exposure to

outdoor ambient air pollutants and other inhalable agents *° %% °% %2

Air pollution is one of the main causes of diseases in modern life. Air pollution levels increase

because of emissions from different sources, such as industries, transportation, power

generation and household burning. Most of the world population live in places where air

pollution levels markedly exceed the WHO's health -based air- quality guidelines. Outdoor air

pollution presents an urgent international health challenge because it is ubiquitous and poses

many serious adverse effects for humans, including cancer 2. Air pollutants contain sulfur

dioxide, nitrogen dioxide, carbon monoxide, heavy metals and particulate matter “° 52 %3,
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Studies indicate to a causal link between ambient air pollution (especially particulate matter in
the surrounding air) with lung cancer incidence and mortality. Every year, hundreds of

thousands of lung cancer deaths are attributed to particulate matter air pollution **>%%% >4

CONCLUSION

We conclude that the incidence of various cancerous diseases does not exceed the standard
rates conducted by WHO. Lung cancer had the highest incidence of cancer cases among males,
while breast cancer had the highest ones among women and leukaemia was the most common
among children. Concerning breast cancer, we recommend women, as much as possible, to
maintain hormonalbalance (particularly oestrogen) and to stay away as much as possible from
contraceptives related to high levels of the hormone in the body. Finally, we emphasize the
need to provide the necessary support to protect the environment because of its negative
impact on public health, including cancer, especially with regard to chemical and physical
waste of a radiological nature.
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