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editorial  <  

Dear Colleagues,

Despite considerable progress in its prevention and treatment, cancer remains a leading cause of morbidity and mortality in the Arab 

World. Cancer Figures in our countries need action. Reasons are unknown. Costs of treatments are unaffordable. Healthcare system 

doesn’t offer the optimal care. Patient and doctors are dissatisfied. The increase in medical tourism for a safer and less costly treatment 

is growing. Reports on the implementation of evidence-based medicine are few and even rare. The magnitude of the problem is not 

estimated, but we think that it is substantial. Challenges of the new environment are estimable. 

In its 1999 report Ensuring the Quality of Cancer Care, the Institute of Medicine's National Cancer Policy Board (NCPB) concluded, 

"Based on the best available evidence, some individuals with cancer do not receive care known to be effective for their condition." To 

address these concerns and the paucity of data on the quality of care for patients with cancer, the NCPB recommended establishing 

a quality monitoring system with capability of routine reporting of results. 

Motivated by the NCPB report, a number of initiatives were done to measure and improve the quality of care of patients with 

cancer. Examples include the joint effort of the National Cancer Institute and the National Quality Forum to identify and evaluate 

quality measures for cancer care; the American Society of Clinical Oncology Quality Oncology Practice Initiative; the Oncology 

Demonstration Project sponsored by the Centers for Medicare and Medicaid Services; and the National Initiative for Cancer Care 

Quality (NICCQ), which is led by American Society of Clinical Oncology in collaboration with multiple oncology professional 

societies, patient advocates, and researchers.  

We need to call for an urgent action to improve the Quality of care given to our patients. We need to optimize the treatment allocation, 

to ensure the access, the continuity of care and the integrity of the disease management with an acceptable cost effectiveness ratio.  

Changes of the healthcare system become a necessity and should face the challenges of the new environment. New solutions and 

strategies should be implemented. 

We are glad that the 1st issue of PAJO in 2010 is highlighting the initiative to improve Cancer Care in the Arab World. This meeting 

is hosted by National Guard Health Affairs jointly with Arab Medical Association Against Cancer in collaboration with national and 

international organizations and entities.

We would like to thank all the contributors that worked hard to make this meeting happen.   

 

Marwan Ghosn, MD, MHHM 
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Introduction
This initiative aims at developing strategic recommendations to improve cancer 
care in the Arab countries.

The inaugural meeting will be held on March 23-25, 2010 at the Four Seasons 
Hotel, Riyadh, KSA. This meeting is hosted by the National Guard Health Affairs 
jointly with Arab Medical Association Against Cancer in collaboration with national 
and international organizations and entities.

In preparation to this meeting; working groups/ panels will be assembled to do 
the ground work and preparation for the launch of the initiative. The panels will 
have facilitators and members from various countries based on interest, expertise 
and nominations. While participants can hold an official status in their countries, 
the participation in this event does not carry official representation.

The panels will work on performing situational analysis of a particular issue in 
the Arab World and suggest recommendations and specific action steps. These 
recommendations will be published and made available to all interested entities, 
organizations and individuals in the Arab Countries.

Conference Objectives:
1.	 To develop strategic recommendations to improve cancer care in the Arab 

countries.
2.	 To facilitate networking, experiences sharing, cooperation and collaborative 

projects across the Arab world.
3.	 To recommend specific action steps pertinent to our countries in order to 

improve cancer care in the region.

When: March 23 -25, 2010
Where: Four Seasons Hotel 

Organizers:
•	 National Guards Health Affairs, KSA
•	 Arab Medical Association Against Cancer (AMAAC)			 

	
Participating Organizations:					   
•	 International Union Against Cancer (UICC)

CANCER PREVENTION 
AND EARLY DETECTION

•	 Saudi Cancer Society	
•	 Saudi Ministry of Health
•	 Arab-European School of Oncology 
•	 European Society of Medical Oncology		                                                                          

Sponsoring Organizations:
•	 Roche
•	 Novartis
•	 Bayer
•	 GE Health
•	 Others

Initiative to Improve Cancer Care in the Arab World
The Oncology Department at National Guards Health Affairs, Riyadh, KSA and the 
Arab Medical Association Against Cancer (AMAAC) are launching the “Initiative 
to Improve Cancer Care in the Arab World (ICCAW)”.

This initiative aims at developing strategic recommendations to improve cancer 
care in the Arab countries. The inaugural meeting will be held on March 23-25 
at the Four Seasons Hotel, Riyadh, KSA.

For more information and registration in the meeting visit www.iccaw.com or 
email at info@iccaw.com.

Abdul Rahman Jazieh, MD, MPH 	        
Chairman, Scientific Committee 		         				  
Initiative to Improve Cancer Care in the Arab World		         

Dr. Sami Al Khatib
Co-Chairperson, Scientific Committee
Initiative to Improve Cancer Care in the Arab World

Dr. Omalkhair Abulkhair
Co-Chairperson, Scientific Committee
Initiative to Improve Cancer Care in the Arab World

cancer care in the arab world | march 23-25, 2010 | riyadh, ksa <
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MANUAL OF CANCER PREVENTION AND EARLY DETECTION 
GUIDELINES IN THE ARAB COUNTRIES

Editors
Abdul Rahman Jazieh, MD, MPH
Chairman, Department of Oncology
King Abdulaziz Medical City

Dr. Omalkhair Abulkhair
Section Head, Division of Adult Medical Oncology
Department of Oncology
King Abdulaziz Medical City

Introduction
The Manual of “Cancer Prevention and Early Detection Guidelines in the Arab 
Countries” is a compilation of manuscripts written by experts and physicians 
who participated in the Second Cancer Prevention and Early Detection Day held 
by National Guards Health Affairs in Riyadh, KSA on October 22 -23, 2008.

The manuscripts review the epidemiological data and risk factors for common 
cancer and discuss risk factors, prevention and early detection. The authors 
presented the best guidelines and recommendations available for our Arab 
Countries. It is known that there is a knowledge gap in this matter in term of 
having original, accurate and adequate information from our region. Nevertheless, 
initial steps to combat cancer should be taken while more specific data relevant 
to our region made available.

We thank all the authors for their efforts and contribution and we encourage all 
physicians to take part in the fight against cancer which will be the epidemic of 
the 21st century.

Abdul Rahman Jazieh, MD, MPH
Chairman, Department of Oncology, King Abdulaziz Medical City

Omalkhair Abulkhair, MD
Section Head, Division of Adult Medical Oncology
Department of Oncology, King Abdulaziz Medical City

Topics Index
I.  Cancer Epidemiology
1.	 Epidemiology of Cancer in the Gulf Region
2.	 Cancer Magnitude in Sham Countries

II.  Cancer Risk Factors  
1.	 Role of Diet in Cancer
2.	 Oncologist Perspective on Tobacco Control: Historical View and Practical 

Guidelines
3.	 Environmental Carcinogens and Pollution

III.  Breast Cancer
1.	 Epidemiology, Prevention and Management Guidelines for Breast Cancer 

in Arab Countries
2.	 The Role of MRI on Cancer Detection and Management: The Saudi Arabian 

Experience
3.	 Role of Imaging in Early Detection: Is Mammography Still the Standard 

of Care

4.	 The Use of MRI for the Early Detection of Breast Cancer
5.	 Diet, Physical Activity and Obesity in the Prevention and Recurrence of 

Breast Cancer: Relevance to Saudi Arabian Women
6.	 Challenges of Cancer Screening Program

IV.  Gynecological Oncology
1.	 Endometrial Carcinoma
V.  GU Oncology
1.	 Urinary Bladder Cancer
2.	 Testicular Cancer
3.	 Prostate Cancer

VI.  Head and Neck Cancer
1.	 Oral Malignancies: Role of Prevention and Early Detection
2.	 Thyroid Cancer Epidemiology and Prevention

VII.  Lung Cancer
1.	  Lung Cancer Prevention and Early Detection

VIII.  GI Malignancies
1.	 Esophageal Cancer
2.	 Gastric Cancer
3.	 Colorectal Cancer: Prevention and Early Detection
4.	 Hepatocellular Carcinoma

IX.  Pediatric Malignancies
1.	 Cancer Prevention and Early Detection in Pediatric Malignancies

X.  Role of Physicians in Cancer Prevention
1.	 Role of Primary Care Physicians in the Fight Against Cancer
2.	 Role of Primary Care Physicians in the Prevention and Early Detection of 

Cancer: An Oncologist Perspective

Program
1.	 Plenary sessions 1-3: Will include presentations by world experts in the 

related topics. They will address the topic in global fashion and reflecting 
on its relevance to our region.

2.	 Breakout sessions: Will include the panel members with the help of the 
international experts from in the particular topics. It will be a chance for 
personal interaction among the facilitators, experts and panel members. The 
breakout session activities will include:
a.	 Agreement on the consensus recommendations.
b.	 Planning the next action step to be achieved in the next 12 month.
c.	 Review and update available resources list.

A document should be generated from the meeting in uniformed publishable format.
4.	 Plenary Session 4 - 5: The panels will present their recommendations and 

action steps to all attendees.
5.	 Satellite Symposia: Will address specific clinical topics of interest to the 

practicing physicians in order to have valuable attractive educational events 
for attendees and will be organized by sponsors.

6.	 Social activities: Opening Ceremony dinner will be held on March 23 night.
Gala dinner will be held in March 24 night.
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EPIDEMIOLOGY OF CANCER IN THE GULF REGION
Khoja, T.1, Zahrani A.2

(1) Council of Health Ministers for GCC State
(2) Gulf Center for Gulf Registration

Corresponding Author: Dr. Tawfik A. M. Khoja
Family Physician Consultant, Director General, Executive Board, Council of 
Health Ministers for GCC State, P.O. Box 54647 Riyadh 11524, Kingdom of 
Saudi Arabia
E-mail:  sgh@sgh.org.sa 

Introduction
Cancer is the second most frequent cause of death in majority of the developed 
countries. It is emerging as a major public health problem in developing countries. 
The International Agency for Research on Cancer (IARC) estimates that, globally, 
nearly 11 million new cases of cancer and more than 6 million deaths from this 
disease occurred during 2002 with more than half of the cases arising in developing 
countries where resources for treatment and prevention are scarce. The rapid 
improvement in the field of health care together with the control of communicable 
diseases, increased life expectancy at birth, and with rapid socioeconomic changes 
resulting in modified lifestyles such as increased prevalence of tobacco use, 
decrease in physical activity and rapid uptake of unhealthy food habits has resulted 
in an increased incidence of cancer in the developing countries.
 
Cancer registries are a unique source of information centre for any cancer control 
program. These data helps to allocate financial and manpower resources in cost-effective 
health care planning as well as in the design of early detection and prevention programs. 

The Gulf Center for Cancer Registration (GCCR) was established in 1997. The 
GCCR works under the jurisdiction of the Executive Office of the Health Ministers’ 
Council for GCC States. The main office is located in the premises of the Research 
Center, King Faisal Specialist Hospital and Research Center. The GCCR database, 
population-based incidence data is the largest aggregations in the Asia. Compiling 
data from the six national cancer registries representing the six Gulf countries: 
United Arab Emirates (UAE), Kingdom of Bahrain, Kingdom of Saudi Arabia 
(KSA), Sultanate of Oman, State of Qatar, and State of Kuwait.

Objectives
The primary objective of this study is to classify information on all cancer cases in 
order to produce statistics on the occurrence of cancer among GCC States’ nationals. 

Materials and Methods
Data which include patient’s identification, demographic information, site of cancer, 
histology, stage, behavior and extent of the disease, basis of diagnosis and treatment 
methods are collected from the patient’s medical records based on clinical and 
histological diagnosis at the National Cancer Registry (NCR) in each of the GCC 
States. Data entry in CanReg4 software and data quality assurance are performed 
at each GCC State NCR before they sent to the GCCR main office for ensuring 
the accuracy of information reported and subsequently for annual data analysis.
Crude Incidence Rates (CIR) and Age Standardized Rates (ASR) were calculated 
to compare cancer incidence between different countries. These rates are sensitive 
to changes in the number of reported cases due to underreporting and changes 

in the population structure. Therefore, there is a potential for some changes in 
cancer incidence rates in the GCC countries that did not have recent population 
census available for this report or those depend on fewer sources for cancer case 
identification.

Overall cancer incidence in the GCC States
From January 1998 to December 2004 there were 58,180 newly diagnosed cancer 
cases among the GCC States nationals reported from the six National Cancer 
Registries. 28,542 cases (49.06%) were males and 29,638 (50.94%) were females. 

Majority of cases (71.1%) were reported from KSA, followed by Oman (11.1%), 
Kuwait (6.8%), Bahrain (5.1%), UAE (3.8%), and Qatar (2.1%).
   
Diagnosis of cancer based on histopathological confirmation in more than 95% of 
cases ranging from 85.2% in Kuwait to 97.4% in KSA indicating high degree of 
certainty of cancer diagnosis in tradeoff completeness of cancer registration in the 
GCC States. Other sources such as clinical, surgical, and radiological reports were 
rarely used as independent sources for cancer registration. Death certificate was 
used as independent source for cancer registration by Kuwait (13.2%) and Bahrain 
(5.7%), whereas other countries showed no preference to this type of data collection. 

Almost half of the cancer cases had either regional or distant metastasis at the 
time of diagnosis. Only 22.6% of patients presented with localized tumors and 
less than 2% with in situ, indicating the necessity of launching early detection 
programs in the Gulf region. Unknown extent of cancers was reported in about 
28% of patients ranging from 11.1% in UAE to 73.8% in Bahrain. 

In males, cancer incidence was highest in Bahrain and Qatar nationals with ASR of 
158.7 and 157 per 100,000 population for Bahraini and Qatari males, respectively. 
Kuwaiti males had an ASR of 132.6/100,000 population followed by Omani males 
with an ASR of 99.1/100,000 population, UAE males with ASR of 70.1/100,000 
population, and the lowest was among Saudi males (66.1/100,000 population). 

In females, cancer incidence was highest in Qatari women with ASR of 
165.2/100,000 populations, followed by Bahraini women with ASR of 
142.3/100,000 population, Kuwaiti women with ASR of 136.7/100,000 population, 
Omani women with an ASR of 85.4/100,000 population, UAE women with ASR 
of 81.9/100,000 population, and the lowest was among Saudi women (ASR 
62.9/100,000 population). 

Cancer is mainly the disease of old age. The mean age at diagnosis was 50.5 years 
(Standard Deviation ± 22.1). Total of 4029 cases (9.7%) were children below age 
of 15 years. Women develop cancer at an earlier age compared to men, the mean 
age for women was 47.7 years and 53.2 years for men. There is no significant 
difference in the age specific incidence rates in men and women of the GCC States. 

Most common cancers among nationals of the GCC States:
Breast Cancer
Breast cancer is the second most common cancer in the world and the most 
common cancer in women accounting to about 23% of all cancers. It is estimated 
that approximately one million cases of female breast cancer are diagnosed every 
year worldwide. Breast cancer is the most frequent cause of death among cancer 
deaths in women. An estimated 410,712 breast cancer deaths occurred in 2002. 

cancer care in the arab world | march 23-25, 2010 | riyadh, ksa <
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Breast cancer is the most common cancer in the GCC States. Between January 
1998 and December 2004, 6,882 breast cancer cases were reported from all GCC 
States accounted to 11.8% from all cancers and 22.7% from cancers among 
females. Bahrain reported the highest incidence of breast cancer. The ASR per 
100,000 women was 46.4 for Bahrain followed by Kuwait (44.3), Qatar (35.5), 
UAE (19.2), Oman (14.4), and KSA (12.9).

Leukemia
Leukemia is the 12th most common cancer in the world. The estimated number of 
newly diagnosed cases of leukemia was 300,522 cases in 2002 accounting to about 
2.8% of all new cancer cases with male to female ratio of 1.32: 1. In 2002, there were 
222,506 reported deaths attributed to leukemia accounting to 3.3% of all cancer deaths.

In the GCC States, leukemia is the second most common cancer. Between January 
1998 and December 2004 there were 4,890 cases of leukemia accounted to 8.4% 
from all cancers in the GCC States. Leukemia incidence appeared to be slightly 
higher in males than females. Lymphoid leukemia was more common in males 
while myeloid leukemia was more common in females.

Non-Hodgkin’s Lymphoma (NHL)
NHL is the 10th most common cancer in the world. There are 300,571 new cases of 
NHL in 2002 accounting to 2.8% of all cancers. The male to female ratio is 1.39: 1. An 
estimated 171,820 deaths of NHL occurred in 2002 representing 2.6% of all cancer deaths.

NHL is the third most common cancer in the GCC States. 4,830 NHL cases 
were reported from all GCC States accounted to 8.3% from all cancers between 
January 1998 and December 2004. NHL was the most common cancer in males 
and the third most common cancer in females (accounted to 10.4% and 6.3% for 
males and females respectively). Qatar reported the highest incidence of NHL 
among males and females (ASR was 11.8/100,000 for males and 8.0/100,000 for 
females), followed by Kuwait (ASR was 11.0/100,000 for males and 6.8/100,000 
for females). Oman and Bahrain males ranked third with ASR of 7.8/100,000, 
whereas Bahraini women ranked third and Kuwaiti women ranked fourth with 
ASR 5.4/100,000 and 4.4/100,000 respectively. KSA and UAE women ranked 
fifth with ASR of 4.1/100,000 each. KSA men ranked fifth and UAE men ranked 
sixth with ASR of 5.6 and 5.2 per 100,000 populations respectively.

Colorectal Cancer
Colorectal cancer is the third most common cancer in the world. In 2002, there 
were approximately one million new cases of colon and rectum cancer, 550,465 
males and 472,687 females worldwide. Colorectal cancer incidence ranked fourth 
in men and third in women. Approximately there were 529,000 deaths attributed 
to colon cancer in 2002.

Colorectal cancer is the fourth most common cancer in the GCC States. 4,213 
colorectal cancer cases (7.2% from all cancers) were reported from all GCC 
States between January 1998 and December 2004. Kuwait reported the highest 
incidence of colorectal cancer (ASR was 15.1/100,000 population) among males 
followed by Bahrain (12.6/100,000), Qatar (11.6/100,000), UAE (6.6/100,000), 
KSA (5.0/100,000), and Oman (4.5/100,000), while Qatar reported the highest 
incidence of colorectal cancer (14.1/100,000) among females followed by Kuwait 
(12.7/100,000), Bahrain (7.3/100,000), UAE (5.3/100,000), KSA (4.7/100,000) 
and Oman (3.8/100,000).

Thyroid Cancer
Thyroid cancer is the 21st most common cancer in the world. The estimated total 
number of new thyroid cancer cases was 141,013 with an estimated 35,375 deaths 
from thyroid cancer representing 0.53% of all cancer deaths in 2002. Thyroid 
cancer is almost 3 times higher in females compared to males.

Thyroid cancer is the fifth most common cancer in the GCC States. 3,458 thyroid 
cancer cases (5.9% from all cancers) were reported from all GCC States between 
January 1998 and December 2004. Thyroid cancer incidence was significantly 
higher among women compared to men in all of the GCC States. It ranked second 
most common cancer in women next to breast cancer. Qatar reported the highest 
incidence with ASR of 13.5/100,000 followed by Kuwait (7.7/100,000), Bahrain 
(7.6/100,000), UAE (6.0/100,000), Oman (5.9/100,000), and KSA (5.0/100,000).

Liver Cancer
Liver cancer is the sixth most common cancer in the world, with an estimated 
number of 626,162 (5.8% of new cancer cases) in 2002. Males are affected more 
than females with male to female ratio of 2.40: 1. Because of the very poor 
prognosis, number of deaths in 2002 (598,321) was not far short of the number of 
new cases, and it represents the third most common cause of death among cancer 
deaths accounting to 8.9% of cancer deaths.

Liver cancer is the sixth most common cancer in the GCC States. 2,987 liver cancer 
cases (5.1% from all cancers) were reported from all GCC States between January 
1998 and December 2004. Liver cancer incidence was significantly higher among 
men compared to women in all of the GCC States. It ranked third most common 
cancer in men next to NHL and leukemia. Qatar had the highest incidence among 
men and women with ASR of 13.1/100,000 for males and 8.9/100,000 for females. 
Kuwaiti men ranked second (8.8/100,000), followed by KSA (6.9/100,000), Oman 
(6.4/100,000), Bahrain (5.2/100,000), and UAE (3.0/100,000).

Lung Cancer
Lung cancer is the commonest cancer in the world today accounting to 12.4% of 
all new cases. There are estimated to be 1,352,132 new cases in 2002. The disease 
is more common in men with a male to female ratio of 2.49: 1. Lung cancer is the 
leading cause of cancer related death in men and second in women. An estimated 
1,178,918 deaths accounting to 17.5% of all cancer deaths are occurred in 2002. 
Lung cancer is the seventh most common cancer in the GCC States. 2,481 lung 
cancer cases (4.9% from all cancers) were reported from all GCC States between 
January 1998 and December 2004. Lung cancer incidence was significantly higher 
among men compared to women in all of the GCC States. It ranked fourth most 
common cancer in men next to NHL, leukemia, and liver cancer. Bahrain had the 
highest incidence among men and women with ASR of 34.2/100,000 for males 
and 12.0/100,000 for females. Qatar ranked second, followed by Kuwait, Oman, 
and UAE. KSA reported the lowest incidence among males and females (5.0 and 
1.3 per 100,000 for males and females respectively).

Stomach Cancer
Stomach cancer is the fourth most common cancer in the world with an estimated 
number of 933,937 cases in 2002 (8.6% of new cancer cases). The male to female 
ratio is 1.83: 1.
An estimated 700,349 (446,052 males and 254,297 females) stomach cancer 
deaths occurred in 2002. It is the second most frequent cause of death among 
cancer deaths accounting to 10.4% of cancer deaths.

Stomach cancer is the eighth most common cancer in the GCC States. 2,424 
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stomach cancer cases (4.1% from all cancers) were reported from all GCC States 
between January 1998 and December 2004. Stomach cancer incidence was more 
common in men compared to women in all of the GCC States. Oman had the 
highest incidence among men and women with ASR of 12.8/100,000 for males 
and 6.2/100,000 for females. Bahrain ranked second, followed by UAE, Qatar, 
and Kuwait. KSA reported the lowest incidence among males and females (2.8 
and 1.7 per 100,000 for males and females respectively).

Prostate Cancer
Prostate cancer is the fifth most common cancer in the world and the second 
importance in men. The estimated total number of new cases in 2002 is 679,023 
accounting to 11.7% of cancers in men. With an estimated 221,002 deaths prostate 
cancer is the sixth leading cause of cancer death in men. This represents 5.8% of 
all cancer deaths in men.

Prostate cancer is the 9th most common cancer in the GCC States. 1,721 prostate 
cancer cases were reported from all GCC States between January 1998 and 
December 2004 accounted to 3.0% from all cancers and 6.0% from cancers among 
males. Bahrain reported the highest incidence of prostate cancer. The ASR per 
100,000 men was 14.1 for Bahrain followed by Kuwait (12.3), Oman (9.6), Qatar 
(9.4), UAE (6.4), and KSA (4.0).

Cervical Cancer
Cancer of cervix is the second most common cancer in women in the world. 
Almost half a million newly diagnosed cases of cervical cancer are estimated 
every year accounting to about 10% of all cancers in women. Cervical cancer 
is the third most frequent cause of death among cancer deaths in women. An 
estimated 273,500 cervix cancer deaths occurred in 2002 accounting to about 9% 
of all cancer deaths in women.

Cervical cancer is the 10th most common cancer in the GCC States. Between 
January 1998 and December 2004, there were 1,279 cervical cancer cases reported 
from all GCC States accounted to 2.2% from all cancers and 4.3% from cancers 
among females. Qatar reported the highest incidence of cervical cancer. The ASR 
per 100,000 women was 6.8 for Qatar followed by Bahrain (5.9), Oman (5.7), 
UAE (5.4), Kuwait (4.8), and KSA (2.2).

Ovarian Cancer
Ovarian cancer is the sixth most common cancer among women. In 2002, there 
were 204,499 newly diagnosed ovarian cancer cases accounting to 5.8% of all 
cancers among women. Ovarian cancer is also the seventh most common cause 
of death among cancer deaths in women. In 2002 there were 124,860 deaths 
attributed to ovarian cancer accounting to 4.3%.

Ovarian cancer is the 11th most common cancer in the GCC States. Between 
January 1998 and December 2004, 1,180 ovarian cancer cases were reported 
from all GCC States accounted to 2.0% from all cancers and 4.0% from cancers 
among females. Bahrain reported the highest incidence of ovarian cancer. The 
ASR per 100,000 women was 7.4 for Bahrain followed by Qatar (6.7), Kuwait 
(5.9), Oman (5.5), UAE (4.4), and KSA (2.3).

Conclusion
The GCCR is a demonstration of the value of collaborative efforts among the 
region countries to establish epidemiological data about cancer that could be used 
in various ways in cancer control efforts.

ROLE OF DIET IN CANCER
Al-Sukhun, S.1

(1) University of Jordan, Amman

Corresponding Author: Dr. Sana Al-Sukhun, MD, MSc
Assistant Professor of Medicine, Department of Hematology/Oncology
University of Jordan, P.O. Box 5321 Amman 11183, Jordan
E-mail:  salsukhun@yahoo.com 

Cancer is an increasing health problem, not only for industrialized countries but 
also for most other parts of the world.

The large differences in cancer rates among countries, striking changes in these 
rates among migrating populations, and rapid changes over time within countries 
indicate that some aspect of lifestyle or environment is largely responsible for the 
common cancers in Western countries(1). 

Stomach cancer is one of the most common cancers worldwide. Almost two-
thirds of the cases occur in developing countries and 42% in China alone(1). The 
geographical distribution of stomach cancer is characterized by wide international 
variations; high-risk areas (Age adjusted incidence rate (ASR) in men, >20 per 
100,000) include East Asia (China, Japan), Eastern Europe, and parts of Central 
and South America. Incidence rates are low (<10 per 100,000 in men in Southern 
Asia, North and East Africa, North America, and Australia and New Zealand). 
Patterns in women are broadly similar to those in men. When comparing incidence 
cases of stomach cancer in Hawaii Japanese and Caucasians by place of birth as 
obtained from the Hawaii Tumor Registry, Kolonel and colleagues found higher 
ASR among the Japanese migrants to Hawaii than the Japanese born in Hawaii, 
while the Caucasian migrants to Hawaii had lower rates than the Caucasians born 
in Hawaii(2). This result indicates the importance of early and different exposure 
to the risk of developing gastric cancer.

Animal studies have been extremely useful in providing hypotheses and supporting 
evidence. The ability of chronic caloric restriction to inhibit the formation of various 
tumors of the mouse has been long recognized(3). Later, it was demonstrated that 
the observed phenomenon is due to caloric restriction and not dietary fat content(4). 
Ideally, all diet and cancer-hypothesized relationships would be evaluated by 
randomized trials in humans, but in most instances such studies may never be 
feasible because of the need for large sample sizes, long (and uncertain) duration of 
follow-up, and high levels of compliance. So far prospective epidemiologic studies 
provide the best available evidence.  These are less subject to serious problems of 
confounding that can make cross-cultural comparisons completely misleading, and 
they avoid the problem of recall bias that can affect typical case-control studies of diet.

The topic received great attention in a review conducted by the British 
epidemiologists Richard Doll and Richard Peto(5). These epidemiologists were 
asked to identify the causes of cancer mortality in the United States.  Of course 
tobacco was high on the list at about 30% – causing about 30% of cancers.  But 
what was surprising to many people was a 35% estimate for diet.  However, there 
was a lot of uncertainty about that estimate.  Doll and Peto also said it might be 
as little as 10% or as high as 70% of cancers that were related to diet – some 
exposures interact with each other. And proportions are impossible to quantify 
because not all avoidable causes are known. This conclusion set off a huge amount 
of investigation over the next two and a half decades.
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Dietary fat has been hypothesized to be the key factor because national consumption 
is correlated with the international differences(6). However, detailed analyses 
in large prospective studies have not supported an important role of dietary 
fat. Instead, positive energy balance, reflected in early age at menarche and 
weight gain as an adult, is an important determinant of breast and colon cancers, 
consistent with numerous studies in animals(7&8). As a contributor to positive 
energy balance, and possibly by other mechanisms, physical inactivity has also 
been shown to be a risk factor for these diseases and in part accounts for the 
international differences (9&10). Although the percentage of calories from fat in 
the diet does not appear related to risk of colon cancer, greater risks have been 
seen with higher consumption of red meat, suggesting that factors other than fat 
per se are important. in prospective trials(11). On the other hand, a long standing 
belief in the protective role of fruits and vegetables was not confirmed. Taken 
together, the evidence supports a role for the triad of diet, body mass index and 
exercise in carcinogenesis.

The Women Health Initiative (WHI) study is A randomized, controlled, primary 
prevention trial conducted at 40 US clinical centers from 1993 to 2005(12). 

A total of 48 835 postmenopausal women, aged 50 to 79 years, without prior breast 
cancer, were randomly assigned to the dietary modification intervention group (40% 
[n = 19 541]) or the comparison group (60% [n = 29 294]). The intervention was 
designed to promote dietary change with the goals of reducing intake of total fat 
to 20% of energy and increasing consumption of vegetables and fruit to at least 5 
servings daily and grains to at least 6 servings daily. Comparison group participants 
were not asked to make dietary changes. Surprisingly, that intervention did not 
result in a statistically significant reduction in invasive breast cancer risk over an 
8.1-year average follow-up period. However, the nonsignificant trends observed 
suggesting reduced risk associated with a low-fat dietary pattern indicated that 
longer, planned, nonintervention follow-up may yield a more definitive comparison. 
That same study failed to confirm the protective effect of normal levels of vitamin 
D against colorectal cancer suggested previously by the nurses’ health study(13). 
However, there were major limitations of that trial.  Calcium and vitamin D was 
given as a combination. One of the limitations was just the fact that it was seven 
years, and that’s quite a short time in the development of colorectal cancer.  It may 
be almost wishful thinking to believe that something like vitamin D or calcium 
could have an effect that quickly.  Also, 69% of the women in the study were 
taking calcium supplements on their own, in both the placebo group and the active 
group, which causes huge misclassification. The controversial result from one of 
the best well designed trials speaks for the complexity of conducting prospective 
trials to address the role of a single nutrient in cancer.

The evidence does not only support a role for the triad in carcinogenesis, but also 
in mortality from cancer(14). In a prospectively studied population of more than 
900,000 US adults, increased body weight was associated with increased death 
rates for all cancers combined and for cancers at multiple specific sites, including 
esophagus, colon and rectum, liver, gallbladder, pancreas, and kidney; the same 
was true for death due to non-Hodgkin’s lymphoma and multiple myeloma. The 
authors estimated that current patterns of overweight and obesity in the United 
States could account for 14 percent of all deaths from cancer in men and 20 percent 
of those in women. Even more interesting were data suggesting midrange intake 
of most major energy sources was associated with best survival after treatment 
of breast cancer, and extremes were associated with less favorable outcomes(15).

Recent data confirmed that vitamin E supplements, selenium supplements, or the 2 
of them taken together did not reduce the risk of developing prostate cancer (16). 

If anything, there was a small trend towards an increase in the number of prostate 
cancer cases for the men randomized to take vitamin E, and a small increase in 
the number of cases of type I I diabetes mellitus in men taking only selenium.

In light of the above discussion, moderation of diet (quantity and quality) seems 
the most reasonable approach to adopt throughout life.
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Abstract
Background: Breast cancer is the most common cancer among women in Arab 
countries. Management varies according to human and financial resources, as 
well as available facilities.
Materials and Methods: Literature review of publications on the epidemiology, 
prevention and treatment of breast cancer in Arab countries. Presentations and 
discussions summarized from various oncology meetings. 
Results: Breast cancer represents an average of one-third of female cancers in 
Arab countries. Incidence continues to rise and has reached up to 50/100.000 
women in Gulf countries and highest in Lebanon at 69/100000 women per year. 
Around 50% of cases are below the age of 50 years. Over 60% of cases present 
with advanced disease. However, number of advanced cases has started to decrease 
and more cases are being diagnosed at earlier stages because of recent awareness 
and early detection campaigns done in many Arab countries. Radiation therapy 
remains concentrated in major cities and large numbers of patients have to travel 
long distances to get adequate care. Multidisciplinary management is practiced 
only in major university hospitals and in the few available cancer centers.
Conclusions: More efforts towards primary prevention are recommended. 
Secondary prevention includes awareness campaigns and early detection. Raising 
awareness, promoting attention to breast symptoms, breast self examination and 
clinical breast examination are recommended to reduce locally advanced breast 
cancer. In addition, screening mammography is recommended in countries with 
adequate resources. Although the starting age of screening mammography is 
controversial, we recommend to start at age 40 because 50% of cases of breast 
cancer in Arab countries occur in women below the age of 50. More group 
discussions and multidisciplinary management between individual physicians 
caring for women with breast cancer are needed. 

Introduction 
Cancer prevention and early detection are the most effective ways to control 
disease, alleviate sufferings, prolong survival, and eventually cure patients with 
cancer. Cancer prevention and early detection ultimately reduces the incidence of 
cancer as well as morbidity and mortality from cancer. Early detection of breast 
cancer is considered as an important element of prevention of the disease. The 
improvement in breast cancer survival observed in industrialized nations  in recent 
decades have been attributed to early detection by screening as well as  to timely 
and effective treatment.1  

Consequently, breast cancer mortality which had been relatively unchanged from 
1930s through 1980s has dropped by 1.4% to 3.1% / year between 1990 and 2003 
in the US. 2 Cancer has become a national health priority according to the WHO 
in the Eastern Mediterranean Region. The general public, as well as healthcare 
professionals, have noted that breast cancer has become one of the most important 
health problems for women in Arab countries. 3,4,5  

Approximately, 15% of all breast cancer cases can be attributed to familial and 
genetic influences.6 Most known risk factors for breast cancer can be linked 
to hazardous effects of prolonged exposure to estrogens7 such as early age at 
menarche, late age at menopause,7 small number of children and nulliparity, late 
age at first birth8 and little or no breast feeding9,10  which have all been associated 
with an increased risk of developing breast cancer.  Although several retrospective 
studies have suggested that induced abortion is related to an increased risk of 
this disease, this is not seen in prospective studies11 and its status as a breast 
cancer risk is unclear.  Long term use of hormone replacement therapy has been 
associated with increased risk of developing breast cancer12 but apparently not 
use of oral contraceptives.12-15    

However, meta-analysis of all the data (Leslie Berstein, et al) ≥ ten years of use of 
the relative risk 1.38 (these women were 1.38 times as likely to get breast cancer 
as those who had not used the pill).  The primary concern is for women who start 
their period before age eleven.  Those who also begin having regular periods much 
faster, so, prolonged use of estrogen containing pills is more likely to harm this 
subgroup.16 So far, there is no evidence that the use of mega-dose of hormone 
infertility treatment are hazardous to the breast.15,17  High breast density has 
been described as an important marker of breast cancer risk.18,19  

History of proliferative benign breast disease is also related to increased risk of 
breast cancer20 especially those who underwent biopsies and those women in 
whom a typical hyperplasia was found in such biopsies.21  Therefore, in summary, 
breast cancer risk can be allocated to one of four groups: family history/genetic, 
reproductive/hormonal proliferative, benign breast disease with dysplasia, and 
mammographic density.  Recently, it is believed that high-fat diet is not related per 
se to breast cancer risk22,23 but overall caloric intake and obesity in particular with 
weight-gain pattern, are related to increased breast cancer risk with differentiate 
effects between pre and post menopausal women.24,25  
Women with breast cancer may have advanced disease at diagnosis and some of 
reasons for such presentations are summarized in Table 1.

Table 1: Reasons For Presentation As Advanced Disease

Lack of knowledge on breast cancer risk factors

Misconception about breast cancer screening

Fear of cancer 

Shyness and fear of social implications

Beliefs and fatalistic attitudes

Lack of health care facilities

2. Disease Epidemiology
Breast cancer is the most common cancer diagnosed in US women and the second 
leading cause of death of cancer in US women.1 The good news is that mortality 
from breast cancer has recently dropped slightly.  This decrease has been attributed, 
in part, to mammographic screening.1, 2   Breast cancer has been reported as the 
most common cancer among women from many hospitals and medical centers in 
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Arab countries. Hospital-based registries, several regional and national registries 
have recently been in place and reported their data. Researchers have reported data 
in either abstract form or meeting presentations and some reported in peer-reviewed 
local or international journals. Many national registries now publish their data 
as annual reports in a booklet format. In this manuscript, we review and update 
the available data on breast cancer epidemiology from Arab countries. 26, 27 

Breast cancer is the most frequent cancer in Arab women constituting 14% to 42% 
of all women cancers. Age-Adjusted Standardized incidence rates (ASR) were 
reported to vary from 9.5 to 50 cases per 100.000 women per year. Median age at 
presentation is 48-52 years and 50% of cases are below the age of 50; whereas only 
25% of cases in industrialized nations are below the age of 50 years, and 50% of 
the cases are above the age of 63 years, 1, 2  thus it appears breast cancer in Arab 
countries presents almost 10 years younger than that in USA and Europe26,27       

Age-adjusted standardized incidence rates (ASR) for breast cancer have increased 
in many Arab countries such as Lebanon (from 20 in 1996 to 46.7 in 1998 and 
even 69 in 2003), Jordan (ASR increased from 7.6/100.000 women in 1982 to 
32.8/100000 in 1997), Palestinians (ASR up by 93%), Egypt ASR up to 49.6. 
Reports from the Gulf Center for Cancer Registration (GCCR) which represented 
data from six Gulf countries: Kingdom of Saudi Arabia, United Arab Emirates, 
Kingdom of Bahrain, Sultanate of Oman, State of Qatar and State of Kuwait, 
revealed that breast cancer is the most common in the GCC states between January 
1998 to December 2004.  6,882 breast cancer cases were reported from all GCC 
states accounted to 11.8% from all cancer and 22.7% from cancers among women.  
Bahrain reported the highest incidence.  

The ASR per 100,000 women was 46.4 followed by Kuwait 44.3, Qatar 35.5, 
UAE 19.2, Oman 14.4 and KSA 12.9. 28 Despite the low breast cancer incidence 
in the Kingdom of Saudi Arabia (KSA), it is the most common cancer and it 
ranked number one in Saudi female population for the past 5 consecutive years 
(Saudi National Cancer Registry, 2000 – 2004).  Data on female patients with 
invasive breast carcinoma reported from different regions in Saudi Arabia revealed 
that most patients were between 40 – 50 years of age and were predominantly 
premenopausals. Although the rates are still below those in industrialized nations, 
they are rising and expected to reach the same levels.  Changes may be due to 
Westernized life style changes including dietary habits, lack of exercise and 
urbanization, delay of ages of marriage and first pregnancy from the late teens 
and early twenties to the late twenties and even early thirties, respectively, as 
well as and decrease of the practice of breast feeding by Arab women. Advanced 
disease is commonly seen at presentation and in young women, diagnosis of breast 
cancer may be delayed because of decreased awareness as well as and low index 
of suspicion from their primary physicians. 29    

Young age at presentation has been shown to be a bad prognostic factor in two 
publications from Lebanon and Saudi Arabia.30-31 (Figure-1)

Figure-1 Young Age Confers a Worse Prognosis in Breast Cancer

3. Risk Factors
A number of breast cancer risk factors have been well established for many decades, 
notably those related to hormonal and reproductive exposures.7-8  For example, 
nulliparity late age at first childbirth, early age at menarche and use of hormone 
replacement therapy are all associated with increased risk.7-11  Additionally, the 
association of a family history of breast cancer with increased risk of the disease 
has long been established.32-33  The increased awareness of family history is 
enhanced partly by the establishment of the high risk, high penetrance BRCA1 
and BRCA2 germline mutations.34 Other risk factors pertaining to personal 
medical history has been established.  These include diagnosis of atypical ductal 
hyperplasia and lobular carcinoma in situ.35  Prolonged exposure to birth control 
pills in premenopausal women, and especially hormone replacement therapy in 
post-menopausal women increase the risk of breast cancer. Other risk factors 
include radiation exposure, pollution and exposure to carcinogenic compounds 
such as pesticides and even smoking are suspected. Westernized dietary habits, 
increase consumption of animal fats and decreased fibers, fruits and vegetables, 
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as well as overweight and lack of exercise are known to increase breast cancer 
incidence among Asian immigrants to USA, Europe and Australia. Many of those 
risk factors are thought to apply to women in Arab countries. Only scattered studies 
on genetic mutations of BRCA-1, BRCA-2 and other oncogene mutations are 
available from Arab countries.36-37

4. Presenting Signs and Symptoms
The most common presentation in our countries is a breast lump or nodule, 
usually non-painful but may be associated with pain. Size of the lump depends 
on whether it was accidentally noted or whether the woman examines her breasts 
regularly. Other symptoms include changes in color or shape of the skin such as 
redness, ulceration and therapy of skin, nipple retraction or discharge of blood 
may be presenting complaints.  A palpable mass in the axilla is not an uncommon 
presentation in cases of locally advanced breast cancer or without breast mass. 
Inflammatory breast cancer presents with a rapidly growing inflamed, thickened 
and red overlying breast skin. The data has shown that in many Arab countries 
that 50-80% of breast cancer is Arab countries present with advanced disease at 
presentation. More than 50% were Stage II and III while ductal carcinoma insitu 
represents <5% of reported cases.27  However, with the massive campaigns of 
awareness and efforts at screening, more patients are presenting with early disease 
such as small lumps or abnormal mammography findings.

5. Breast Cancer Prevention in Arab Countries
The goal of prevention is to reduce the incidence of breast cancer and to reduce 
breast cancer associated mortality. Primary prevention refers to methods aiming 
to reduce incidence by eliminating causes and carcinogens, either through dietary 
changes, exercise, reducing obesity or by offering surgery to BRCA carriers for 
example, or the use of certain drugs. Chemoprevention drugs such as tamoxifen 
or raloxifen are offered for high risk women. The use of hormone replacement 
therapy should be controlled and regulated. Pharmacists should not be allowed 
to sell these medications without a physicians’ prescription.

Reduction of incidence and mortality from breast cancer may be achieved by 
secondary prevention which refers to screening and early detection. Screening 
is designed to discover small tumors before they manifest themselves clinically. 
However, an important task for us in Arab countries is to detect tumors before 
they get large or involve the skin or chest wall, or metastasize to other organs. 
We refer to this strategy as “prevention of advanced disease at presentation.”

To achieve goals of screening and early detection, i.e., reduce incidence and 
mortality, society should plan on discovering tumors at early stages and be able to 
treat them successfully. Therefore, improving quality of diagnosis and treatment 
is also an essential part of a national plan to control breast cancer.

Population screening is rarely practiced in most Arab Countries. This screening 
should include a monthly breast self exam (BSE) start age 20, clinical breast exam 
(CBE) every three years between the ages of 20 and 39 years and annually after 
the age of 40, and annual screening mammography starting at age 40 if resources 
are available. Guidelines for low and middle-income countries are published 38-40 

Sporadic screening, also called opportunistic screening is a relatively common 
practice of many Arab women. However, there is no epidemiologic study on this 
issue in Arab countries.  In countries where screening mammography is done, 
there should be a policy for regular inspection, quality control and licensing of 

screening centers. Centers should be inspected yearly for radiation emission, film 
development, technologist performance and education, radiologist reading and 
possibly double reading. Every effort should be made to study detection rates, 
screen-initiated tests and biopsies, and outcome. 

Prevention of locally advanced breast cancer requires continuous awareness 
campaigns and advocacy efforts.  New clinical programs and special innovative 
methods such as the Cairo Breast Cancer Screening Trial,41 which involved 
training social workers and nurses to perform home visits and classes and teach 
and examine breasts of women at their homes and community centers, is a good 
example to follow.  

Locally advanced cases could be easily seen and/or palpated and should not be left 
to grow larger and become potentially devastating to the single woman, the married 
woman, her husband and even children and family. Fears should be alleviated. 
Proper information should be disseminated to both women and their husbands 
and families and they should be informed that early small breast cancer can be 
cured, and that small tumors usually do not require mastectomy and its associated 
deformity. Small tumors can be successfully treated with partial breast surgery and 
breast conservation with little deformity of the body. Reducing the incidence of 
locally advanced disease at presentation, should help alleviate sufferings, improve 
cure rates, reduce the current high rates of mastectomy and reduce economic 
burden of breast cancer. At the American University of Beirut, and in several 
other centers throughout Arab countries, more early breast cancer cases are being 
diagnosed, more partial mastectomies, and survivals over 90% are reported. 42
In summary, screening breast self-exam and clinical breast exam are recommended 
for all women in all Arab countries. Annual screening mammography starting age 
40 is recommended where resources are available and where adequate diagnostic 
and therapeutic modalities are available. Awareness campaigns should be directed 
at reducing the incidence of locally advanced disease at presentation. Awareness 
campaigns should be directed at both women and men. Men should be asked to 
encourage their wives to enroll in screening campaigns.

Radiation Therapy in Arab Countries
Radiation therapy centers in Arab countries are scarce and are mostly concentrated 
in major cities. Many young women in Arab countries do not undergo breast 
conserving surgery because of the unavailability of radiation therapy centers near 
their residence and cities. Although some Arab countries have adequate radiation 
therapy centers, most countries do not. In a comparaison of radiation therapy 
centers, equipments, radiation technologists and radiation therapists between the 
United States of America and the entire Arab countries which are equivalent in 
population number according to WHO 2007 (Population is 301.227.000 people 
in the USA  298.213.000 people in Arab countries), there are 87 radiation therapy 
centers, 325 radiation therapists, and 490 radiation technologists in Arab countries, 
as compared to 1875 centers, 3068 radiation therapists, and 5155 technologists 
in the USA. (Table 2).

Table 2: Radiation Therapy Centers in Arab Countries Compared to USA
(Equivalent in population numbers)

Countries Population RT Centers Radiation 
Oncologists

Radiation 
Technologists

US Arab 301,227,000 87 325 490

USA 298,213,000 1875 3068 5155

Source: International Atomic Energy Agency IAEA 2007 (www.iaea.org)
Adapted and updated from El Saghir et al. Int J Surg 2007 
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6. Management and Treatment Guidelines: Multidisciplinary Approach
Breast cancer management must be composed of a multidisciplinary team that 
involves different specialty: breast surgeon/oncologist surgeon, medical oncologist, 
radiation oncologist, pathologist, psychologist, social worker, health educator and 
plastic surgeon.  If a full team is not available, multi-disciplinary approach should 
be practiced by whoever is present. Even if the hospital where a breast cancer 
patient is treated has only a surgeon and a radiologist and pathologist, or a surgeon 
and radiologist and an oncologist, or a surgeon and a radiologist and a radiation 
oncologist, they should meet and discuss their patient’s management. Every 
effort should be made to have a pathologist available. Discussion and exchange 
information with physicians working at major cancer centers should be encouraged.

If there is no multi-disciplinary clinic where the patient is seen by the full oncology 
team, every hospital that treats breast cancer should have a weekly Tumor Board 
conference where cases are discussed between available specialists.

As a general role, the primary treatment is surgery. Partial mastectomy plus 
radiation therapy is equivalent to modified radical mastectomy for primary breast 
cancer. When partial mastectomy is performed, special attention should be made to 
obtain comfortably negative margins. Young women are at a higher risk of having 
local recurrences after long-term follow-up and should have continued long term 
follow-up. The treatment with mastectomy and reconstruction remains a viable 
option, particularly in younger women. 

Adjuvant therapy includes chemotherapy, targeted therapy with trastuzumab, 
and hormonal therapy. Guidelines are referenced below.42-43 Athracyclines and 
taxanes are the most commonly used drugs, either separately, or in sequence, or 
combination. Classical oral CMF remains a viable option. Attention to resources 
and health care planning in countries with limited resources are presented by 
Breast Health Global Initiative (BHGI) .44

Locally advanced breast cancer is treated with neoadjuvant therapy, preferably 
and more clearly called pre-operative therapy. Pre-operative therapy is usually 
anthracycline-based. 45 Taxanes improve breast conservation rates and increase 
complete pathological remissions46 Patients with less residual disease tend to 
have better survival.47 Higher rates of clinical and pathological remissions may 
be obtained with chemotherapy and targeted therapy in the presence of HER2 
positive tumors. Hormonal preoperative therapy gives good clinical responses 
produces but rarely produces complete pathological remissions and is useful in 
older postmenopausal patients. Preoperative therapy requires adequate radiological 
and pathological evaluations to be available.48

Guidelines for the treatment of metastatic disease are referenced below. In general, 
hormonal therapy is indicated for hormone-receptor positive metastatic disease 
with bone and soft tissue metastases. Chemotherapy is used in patients with 
visceral metastases such as in the liver and lung. Chemotherapy is generally 
used when patients have aggressive and rapidly progressive disease particularly 
in young patients. Ovarian ablation (surgical, or by radiation therapy, or more the 
more costly ovarian suppression by LHRH analogs is preferred in premenopausal 
women.  Tamoxifen with ovarian ablation is better than tamoxifen alone. Tamoxifen 
is effective anti-estrogenic therapy also in post-menopausal patients. Aromatase 
Inhibitors, particularly letrozole has been shown to be more effective than 
tamoxifen. Attention to resources and availability of therapy is important in 
countries with limited resources and has started to gain attention in major medical 
conferences and journals as referenced below.48 

Targeted therapy with anti-HER2 agent trastuzumab has become an essential 
component of the treatment of CerbB2 (HER2/neu) positive disease. Trastuzumab 
may be combined with hormonal therapy (TanDEM trial) or chemotherapy 
particularly docetaxel, paclitaxel and vinorelbine. More recently, lapatinib, a 
dual anti-Her2 and tyrosine kinase inhibitor has been reported to be beneficial in 
trastuzumab-resistant patients and also upfront when effectively combined with 
hormonal therapy in combination with letrozole and lapatinib in breast cancer 
(Abstract #81/ 31st Annual San Antonio Breast Cancer Symposium, 2008).

Modern treatment of breast cancer should include research and clinical trials to 
find better answers for many questions. Modern chemotherapy, targeted therapy, 
and new hormonal therapy require more research and participation in international 
phase III trials. The medical community in the Arab World is urged to establish 
nationwide and hospital computerized databases and publish its findings and 
its research in peer-reviewed scientific journals. Multidisciplinary approach to 
cancer management is currently practiced only in few major medical centers and 
should become standard practice in all hospitals that treat breast cancer. More 
cooperation between various specialists to improve care of breast cancer patients 
is direly-needed. A few cancer centers exist in Arab countries and many more are 
needed. Encouragement and funding of cancer research should become a priority 
in Arab countries. Readers are referred to Breast Health Global Intitiative BHGI 
resource-oriented guidelines published in  the October 2008 issue of Cancer.48

7.  Prevention Through Risk Factor Modification  
It is clear that modern therapy for breast cancer has become more effective and 
more expensive. Prevention and early detection may save major parts of costs 
of adjuvant and metastatic disease therapy. Several strategies are available for 
reducing breast cancer risk in countries with lower resources, but few of them 
have completed rigorous testing in clinical trials.28  Strategies  to increase the 
prevalence and length of lactation may reduce risk for breast cancer in mothers in 
addition to providing nutrition benefits for infants and small children.  Increased 
adiposity, a sedentary lifestyle and moderate to high levels of alcohol use are 
associated with increased risk of breast cancer.  The evidence of a role for specific 
dietary components is less clear.  For individual women, counselling should include 
increasing physical activity and balancing energy such that weight remains stable 
over a lifetime and, preferably, with the body mass index remaining <25 kg/
m2.  The provision of community-level and workplace facilities to enable these 
activities should be encouraged.49 Counselling should include avoiding alcohol 
intake and to quit smoking whether cigarette or hubble bubble (argila).49-50 The 
routine use of combined estrogen/progesterone menopause hormone replacement 
therapy (HRT) which has been shown to increase the risk of breast cancer should 
be stopped and women should not be allowed to buy them without prescriptions. 
HRT use should be limited to women with refractory menopausal symptoms and 
for as short a period as possible. (Table 3)

These behaviours, although they have not been proven in clinical trials to reduce 
risk, are likely to be beneficial.  Information on them can be provided as a prevention 
strategy in limited resources societies, although the methods of information delivery 
and follow-up will depend on financial and personnel resources.  The magnitude 
of absolute risk reduction based on risk factor management is somewhat unclear.  
However, any of these health behaviours can reduce risk for other chronic diseases, 
so they may be of high interest for general public health in both low and middle-
income countries and high-income countries.



         Pan Arab Journal of Oncology  |  vol 3; issue 1  |  March 10							                                www.amaac.info16  >

Table 3: Prevention Through Risk Factor Modification

Risk Factors Suggested Modification

Breast feeding To prolong lactation ≥ 1 ½ years 
at least as many studies proved its 
beneficial protection.

Lifestyle and diet Increase mobilization, avoid weigh 
gain specially after menopause, 
regular exercise.

Smoking, alcohol Avoid smoking and alcohol.

Hormone Replacement Therapy 
(HRT)

Should not be given routinely to 
postmenopausal women. Should 
not be dispensed from pharmacies 
without prescription.

8. Early Detection: Experience in Arab Countries
In the majority of Arab countries, screening is not standard of care.  However, few 
promising screening initiatives emerged recently in some countries. The Cairo 
Breast Cancer Screening Trial was reported in 2005. It included training nurses 
and social workers to provide lectures and demonstarations, breast examinations, 
and referring women with suspicious findings to a nearby Italian Hospital in 
Cairo. More early breast cancer cases and less mastectomies were reported by 
the investigators.39 Another major effort is being conducted with the Ministry 
of Health. 

8.1. Early Detection: Experience in Saudi Arabia
In Saudi Arabia, several studies were done evaluating the perceptions of women 
regarding breast cancer screening.  In addition to physician barriers to breast 
cancer screening, studies identified the following factors: lack of knowledge about 
mammography as it is the standard screening test, breast cancer risk factors and 
lack of knowledge of practice BSE.51, 52
 
The study that targeted primary health care physician concluded that the main 
barriers to breast cancer screening were: the unavailability of a national screening 
program, lack of women cooperation and compliance, lack of allocated time by 
physicians, and lack of knowledge regarding screening recommendations. 53

Recently, two screening programs were developed; one in Al-Qaseem region where 
investigators developed a program for early detection of breast cancer that included 
staffing by trained nurses, pathologists and radiologist and target 75,000 female 
ages 35-60 in the region.  The program has five permanent screening centers and 
a mobile one.  So far, they completed three years since they started but no official 
results, for their findings are available yet (Alhabdan, personal communication). 

The second screening center is the Abdul-Lateef Center for Screening in the capital 
city of Riyadh, which opened in October 2007.  The center is equipped with a digital 
mammogram machine, an ultrasound and two radiologists for double reading of 
mammographies, in addition to general practitioner and health educator who will 
interview the women and provide them with the screening questionnaires.  For 
women with average risk factors using Gail Model questionnaires, a mammogram 
will be done based on BIRADS System (taken from http:/www.imaginis.com/
breasthealth/acrbi.asp).  After a screening mammography is generated, the women 
are contacted.  Those who need further evaluation are sent to King Abdulaziz 
Medical City or King Fahad Medical City in Riyadh..  So far, over 1,800 females 
were screened and 22 women were confirmed to have malignancies.  A few of 

those malignancies were ductal carcinoma insitu (DCIS) and Stage 1 disease. 
Investigators are encouraged and women are re-assured that we see early breast 
cancer rather than the usual advanced disease.  Challenges facing the investigators 
include refusal of many women to do further investigations, and even some 
women refused to have treatment. Those issues highlight the importance of breast 
health education for the general population. Results of this program are accepted 
presentation in ASCO 2009.

8.2 Experience from Lebanon
In addition to general public awareness campaigns, there is a systemic campaign 
that started in 2003, in collaboration with the Ministry of Health, Lebanese Society 
of Medical Oncology, Non Governmental Organization Faire Face (Facing Cancer), 
and pharmaceutical company Hoffman-La Roche. Every October, the campaign 
runs billboard ads, TV ads, intense TV and newspaper and magazine interviews 
about breast cancer screening and education. The campaign recently evolved into 
getting offers for low-cost mammography offered once a year for women over 
40. The Campaign and Ministry of Health offer classes and guidelines for quality 
mammography for participating centers. In parallel to the campaigns, there has 
been a noticeable increase in mammography-detected cancers, small tumors, and 
less total mastectomies being performed at major institutions.42 A National Breast 
Cancer Task Force has evolved to plan further actions.     

8.3. Breast Cancer Screening Recommendations
The recommendation of breast cancer early detection/screening in average risk 
and high risk women are depicted in Tables 4 and 5.  These guidelines should be 
followed in the Arab countries until future relevant evidences prove the need to 
modify these guidelines.

Table 4: American Cancer Society (ACS) and National Comprehensive Cancer 
Network (NCCN) Recommendations for the Early Detection of Breast Cancer 

in Average-Risk Asymptomatic People

Population Test or 
Procedure

Frequency

Women, aged 
≥20 years but 
<40 years

Breast self-
examination 
(BSE)*

Beginning in their early 20s, women 
should be told about the benefits and 
limitations of BSE.  The importance 
of prompt reporting of any new breast 
symptoms to a health professional 
should be emphasized.  Women who 
choose to do BSE should receive 
instruction and have their technique 
reviewed on the occasion of a periodic 
health examination.  It is acceptable for 
women to choose not to do BSE or to 
do BSE irregularly.

Clinical breast 
examination 
(CBE)

Recommended that CBE be part of a 
periodic health examination, preferably 
at least every 3 years. 

Mammography Not recommended

Women, aged 
>40 years

Breast self-
examination 
(BSE)

Optional

Clinical breast 
examination 
(CBE)

Annually 

Mammography** Annually 
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* The ACS no longer recommends monthly (BSE) and women should be 
informed about the potential benefits, limitations and harms (the possibility of 
false positive result).  Also, women should receive instructions in the technique 
and/or have technique reviewed periodically.
** There is no specific upper age at which mammography screening should 
be discontinued, decision to stop annual mammography screening should be 
individualized based on potential benefits and risk of screening in the context of 
overall health status and estimated longevity.

Table 5:  American Cancer Society (ACS) and National Comprehensive Cancer 
Network (NCCN) Recommendations for the Early Detection of Breast Cancer 

in High-Risk Asymptomatic People

Population Test or Procedure Frequency

Prior thoracic radiation 
therapy (RT) for age 
<25 years

Breast self-examination 
(BSE)*

Periodic monthly

Clinical breast 
examination (CBE)

Annually  

≥25 years Clinical breast 
examination (CBE)

Every 6 – 12 months

Mammography Annually, to start 8 – 
10 years after RT or age 
50 whichever first

MRI As adjunct to 
mammogram and CBE 
every 6 – 12 months

Lifetime risk of 20 – 
25% in women age ≥35 
as defined by models 
such as BRCAPRO or 
Gail.  That depends on 
personal and family 
history

Clinical breast 
examination (CBE)

Every 6 – 12 months

Mammography Annually

MRI (Consider 
referring to oncology 
centers for risk 
reduction)

As adjunct to 
mammography every 
6 – 12 months

BRACAI or BRCA2 
mutation or untested 
first degree relative (i.e. 
mother, sister) for age 
<25 years

Clinical breast 
examination (CBE)

Annually

Age ≥25 years Clinical breast 
examination (CBE)

Every 6 – 12 months

Mammography Annually, should be 
5 – 10 years prior to 
youngest breast cancer 
case for strong family 
history. 

MRI (Consider 
referring to oncology 
centers for risk 
reduction)

Every 6 – 12 
months as adjunct to 
mammography

Atypical hyperplasia Clinical breast 
examination (CBE)

Every 6 – 12 months

Mammography / MRI Annually

Prior history of breast 
cancer

Clinical breast 
examination (CBE)

Every 6 – 12 months

Mammography Annually

MRI Annually
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Objective
This study was designed to present and highlight some epidemiological 
characteristics of cancer in Sham countries 

Methodology
Epidemiological data on cancer in Sham countries as in many Arab countries 
are limited. In this study we searched Pub Med, Medline, WHO, Globocan and 
MECC publications, national cancer registries and abstracts where it is available. 
We analyzed available data on some epidemiological characteristics of cancer in 
Sham countries and compared it to other Arab countries (KSA, Oman, Kuwait, 
Egypt, Tunisia).

Results
It was found that cancer of all sites is more predominant in females with a male 
to female ratio less than 1 in all Sham countries except in Syria where it is the 
reverse. The median age at diagnosis of cancer in all Sham countries is within the 
range of 52-56 years. The age standardized rates for males (ASR per 100,000 male 
populations) in Sham countries are as follow (Jordan, Lebanon, Syria, Palestine-
west bank, 113, 179, 166, 128, respectively), it is higher than that in KSA, Oman, 
but less than that in Egypt. The same was found for the ASR in females. The five 
leading cancers among men in Sham Countries are: Jordan; colo-rectal (11.4%) 
leukemia (11.2%) lung (10.7%) urinary bladder (8.1%) prostate (7.6%)  Lebanon 
as follow: Prostate (16.5%) urinary bladder (16%) lung (15%) colorectal (7.9%) 
and lymphoma 4.8%. In Palestine-West bank as follow: lung (12.4%) lymphoma 
(9.6%) colorectal (9.2%) prostate (9.1%) and urinary bladder (8.4%). In Syria, 
the five leading cancers among men as follow Lung (11.8%), urinary bladder 
(9.8%), Colorectal (9.6%), prostate (9.3%), N.H. Lymphoma (8.1%). Whereas 
among women the 1st rank cancer in all Sham countries is the breast cancer with 
relative frequency as follow (Jordan, Lebanon, Palestine, 34.8%, 40.2%, 27.2%, 
respectively) except in Syria where the uterus cancer is the 1st (32.6 %). The 
2nd is colorectal (Jordan, Lebanon, Palestine, Syria, 9%, 7.6%, 27.6%, 9.4%, 
respectively). ASR for colo-rectal cancer was found to be similar for all Sham 
countries and approximately the same for men and women (7 for men and 6 for 
women, also it’s similar to ASR in KSA, Oman Egypt and Tunisia (except Lebanon 
15.5 for men, 14.2 for women per 100,000 populations its similar to that found in 
Kuwait. ASR for lung cancer is 4 times higher in males than females in all Sham 
countries. The ASR for bladder cancer is higher in males than females in all Sham 
countries with a range from 1.3-4.8). The other cancers (stomach, lymphoma, 
leukemia); the ASR is higher in males than females. The ASR for prostate cancer 
was found to be similar in all Sham countries and the Arab countries included in 
the analyzes. The highest ASR for breast cancer was found in Lebanese females 
(69.2/100.000) meanwhile the lowest rate was found in Syria (31.2/100.000).

Conclusions and recommendations
Cancer incidence is on the rise in all Sham countries as in other Arab countries 
where incidence rates for both men and women is increasing. Comprehensive 
cancer control programs are highly needed. Inter-countries cooperation and 
collaboration is recommended.       



         Pan Arab Journal of Oncology  |  vol 3; issue 1  |  March 10							                                www.amaac.info20  >

THE ROLE OF MRI ON CANCER DETECTION AND MANAGEMENT: 
THE SAUDI ARABIAN EXPERIENCE
Aldabbagh A.1

(1) King Abdulaziz University Hospital, Jeddah, KSA

Corresponding Author: Prof. Dr. Asma Aldabbagh
Professor and Consultant in Radiology, Radiology Department
Faculty of Medicine & Allied Sciences, King Abdulaziz University Hospital
P.O. Box 80215, Jeddah 21589, Kingdom of Saudi Arabia

Introduction	   
MRI is increasingly being used as a problem solving tool; Examination timing, 
indications, and technique are critical to its success. It is particularly useful in 
mammographically-dense breasts, patients presenting with abnormal axillary 
nodes, the post-operated breast and to monitor neoadjuvant therapy response. It 
has also been recommended for screening  high risk patients.

Disease Epidemiology 
Breast Cancer in Saudi Arabia is the most common cancer in women. National 
screening is as yet not implemented. Most women usually come because of 
symptoms. Many of the cancers discovered are at an advanced stage.

Screening Methods Overview	
Although mammography remains the primary imaging modality for the detection 
and evaluation of breast cancer, additional imaging is usually required to further 
stage the disease so that preoperative or other management strategies are planned. 
MRI is superior to other modalities in the detection of occult disease in the same or 
contralateral breast. MRI is also superior than other breast imaging  modalities in the 
evaluation of the post operative breasts, monitoring neoadjuvant chemotherapeutic 
response and in the assessment of high risk patients.

In our hospital, 1226 patients had breast MRI examinations. 406 patients were 
thought to have malignant lesions based on MRI findings. 298 cases were 
histopathologically proven malignancies. Of the proven malignant cases, 28 
patients gave a family history of breast cancer. 71 patients continued their 
investigations elsewhere and histopathology results were not available. 35 cases 
were false positive. Only 2 cases were false negative. Breast cancer recurrence 
was diagnosed by MRI in 42 patients, 8 of those were histopathologically negative 
for malignancy.  Only a few patients were monitored by MRI during the course 
of their Neoadjuvant therapy. 

Outcome and Recommendations  
•	 Contrast-enhanced MRI has a high sensitivity and a high negative predictive 

value for the detection of invasive breast cancer.
•	 It  is superior to mammography and sonography for the detection of 

recurrence. 
•	 Breast MRI should be interpreted in conjunction with other breast imaging 

modalities.
•	 Patients' history with dates of previous treatments should be given. 
•	 As with mammography, previous MRI studies availability is helpful.
•	 It is also logical that lesions found only on MRI are biopsied under MRI 

guidance, a situation which is difficult to undertake in most hospitals if a 
dedicated breast MRI unit is not available. 

•	 MRI should be used to screen high risk patients. 
•	 MRI has made a significant impact on breast cancer detection and management 

in our practice.
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Abstract
Background: Tobacco use is a major risk factor for multiple health problems 
including many types of cancer. It is estimated that about third of the cancer cases 
are attributed to tobacco exposure.
Methods: Review of the literature about tobacco use and its associated risk in 
cancer development was conducted and summarized in addition to the local 
experience in tobacco control initiatives and program. 
Results: Tobacco is a rising healthcare concern in the region that will lead to 
significant increase in cancer cases. Various smoking cessation program and 
interventions are identified in addition to potential roles of physician in combating 
these deadly habits. Recommendations to the practicing health provider in the 
region were suggested. Various recommendations about physician roles in this 
issue were also reviewed.
Conclusion: In spite of its known risk to health, tobacco use remains a growing 
health concerns. Individual health care providers, organizations, and government 
need to carry well orchestrated efforts to minimize tobacco associated risks.

Introduction and History
Smoking is a practice where the substance such tobacco is burned and its smoke 
inhaled, the composition releases the active ingredients such as nicotine making 
it available for absorption through the lungs.
Smoking evolved in association with a ritual ceremony 7000 years ago originated 
in Peruvian and Ecuadorian Andes and was found in several ancient civilizations 
such as Indian, Chinese, Babylonians, Greece, Shamans, Maya and Aztec tribes 
in South America (1)

Hashishah (cannabis) smoking was known in the Middle East for several hundred 
years before the arrival of tobacco.
Using water pipe called (hookah) in Urdu language was common practice in the 
Middle East and the water pipe (Shishah, Argelah) was a major part of wedding 
gifts in several parts of  Middle East especially Iran and Turkey.  This habit  has 
spread to other areas during Othman empire.(2,3)

The European adopted the smoking habits subsequent to colonization of the 
Americas in the 16th century.  Jean Nicot, a French diplomat, brought tobacco 
plant from Portugal to France and introduce it to the high class family of France 
whom call it Nicotiana plant after his name in 1560.  From his name, the word 

nicotine was derived, tobacco smoking spread from France to England and to 
the rest of Europe.(4)

Inhalation of substances during the inspiration will deliver the active substances in 
the smoked materials into the circulation very effectively because the lung contains 
millions of alveoli and this route of drug administration is commonly used in the 
treatment of bronchial asthma and in anesthesia that it is fast and effective but 
unfortunately this route had been abused by recreation drug abusers.

Tobacco is plant that its leaves processed for the production of smoked tobacco that 
is used for chewing or sniffing of cigarettes, cigar, pipe and hookah (Sheeshah). 
Modern cigarette made of blended shredded tobacco leaf and tobacco dust processed 
in a steamer refining factories stuffed in side paper like material reconstituted from 
recycled of tobacco fines.  It contains in addition to nicotine several additives 
such as ammonium, polystyrene foam, glycerol, cocoa, licorice, microorganism 
(bacteria and fungi from soil), pesticides, carbon dioxide and sugar.

Nicotine in tobacco stimulates chemical reaction in the brain that leads to light 
feeling of pleasure being similar to natural body  substances such as endorphin 
and dopamine’s, contrary to cocaine and heroin which induce deep temporary 
feeling of pleasure.(5)

Epidemiology of tobacco
More than one billion people smoke tobacco globally, smoking related diseases 
killed one in 10 adult, every 8 seconds someone dies from tobacco use.
15 billion cigarettes are sold daily that make 10 million cigarettes are sold every 
minute. Smoking habits is very common  all over the world;  in Cambodia, China, 
Korea  67% of men smoke, in Philippines 60% of men smoke, in Japan 51% of 
men smoke, half of all Malaysian are smokers.(6)

Word Health Organization estimated tobacco smoking stratified by gender as 
depicted in Table 1.

Table 1: Smoking Prevalence by Gender (2000, World Health Organization 
estimates) (6)

Percent Smoking

REGION MEN WOMEN

Africa 29 4

United States  35 22

Eastern Mediterranean 35 4

Europe 46 26

Southeast Asia 44 4

Western Pacific 60 8

In the United States, smoking rates have dropped from 42% to 20.8% between 
1965 to 2006.(7) 

Unfortunately, there are no authenticating statistics about tobacco smoking in the 
Arab world apart from estimated statistics published by a different anti smoking 
charity organization. United State  Census Bureau, International Data Base, 2004, 
present  one of the most valuable data that gave Extrapolated Statistics in absence 
of solid data in the Arab World about tobacco smoking Table 2.(8) 
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Table 2: Extrapolated Statistics of smoking in some Arab countries (8)

Country Estimated Smoker

Egypt  16,974,184 

Gaza strip  - West Bank  295,472-515,398

Iraq  5,658,555 

Jordan  1,251,298 

Kuwait  503,433 

Lebanon  842,319

Libya  1,255,843

Saudi Arabia  5,752,493 

Sudan  8,730,039 

Syria  4,017,762 

United Arab Emirates 562,833 

Yemen  4,465,545 

The following data was collected from 5 different sources could give impression 
about the magnitude of smoking in the Islamic world (Table 3)

Country Population
Million

Adult >15% Youth 
Prevalance of 
tobacco use 

Adult 
Prevalance 
of  tobacco 
smoking 
males %

Adult 
Prevalance 
of  tobacco 
smoking 
females %

Adult 
Prevalance 
of  tobacco 
smoking  %

Cigarette 
consumption 
(million sticks) 
Estimation

Year of 
survey

Albania 3.6 77 NA 39.6 3.9 40.5 NA 2003

Algeria 34 75 13.8 29.9 NA 29.9 21500 2003

Bangladesh 141 64.5 5.8 48.6 25.4 36.8 23000 2004

Bahrain 0.727 74.1 19.9 26.2 2.7 26.1 796 2001

Egypt 83 69.7 12.6 59.3 2.7 29.9 61000 2005

Indonesia 240 72 13.5 63.2 4.5 34.5 185000 2006

Iran 66 79 13 24.1 4.3 14.2 48000 2005

Iraq 29 62 20.3 25.7 1.9 25.8 NA 2006

Jordan 6.3 69 17.2 61.7 7.9 62.7 NA 2002

Kuwait 2.6 74 20.9 30 1.5 15.6 3216 2004

Lebanon 4.01 74 28 29 6.9 29.1 6390 2002

Libya 6.3 67 11.1 55.5 2.5 NA 5560 2003

Malaysia 26 69 NA 43 1.6 26.4 22000 2003

Morocco 35 70 14.5 29.5 0.3 29.5 14700 2006

Oman 3.4 57 15.2 24.8 1 24.7 1776 2000

Pakistan 176 63 10.1 32.4 5.7 19.1 59000 2003

Palastine 3.9 56 39.9 NA NA 35.4 NA 2005

Qatar 0.83 79 17.9 37 0.5 18.8 864 2005

Saudi Arabia 22 62 15.9 25.6 3.2 25.6 14431 2006

Sudan 41 60 14 23.5 1.5 12.9 1475 2003

Syria 20 64 35.5 50.6 9.9 44 10270 1999

Tunisia 10 78 18.3 61.9 7.7 34.8 11498 2004

Turkey 79 73 8.4 52 17.3 34.6 125000 2003

UAE 4.7 80 24.9 27.2 2.4 26.1 3627 2003

Yemen 24 54 21 77 29 44.5 5040 2006

Table 3 : Smoking facts and figures in some Muslim countries
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Sources :
CIA the 2008 world fact book 40
WHO - Global Youth Tobacco Survey (GYTS) 41
Country & Regional Profiles and Economics of Tobacco Briefs 42
WHO Statistical Information System (WHOSIS) 43
Nation Master 44

In Saudi Arabia there are no national data about smoking habits apart from dozens 
of studies describing smoking practice in universities and schools or smoking habits 
in health workers which might not describe the smoking problem in Saudi Arabia,
One of the studies based on questionnaires distributed among primary care clinic 
attendants that showed of 634 subjects, 34.4% (218) were current smokers, 16.4% 
(104) were ex-smokers, and 49.2% (312) were nonsmokers (10)

Saudi anti smoking  charity organization reported that six million smoker smoke 
15,000,000 000 cigarette annually costing more than one 1,000,000,000 Saudi 
Riyal based on import /export customs report, 23,000 person die annually as a 
direct result of cigarette smoking which means 63 person die on daily basis.  Saudi 
Cancer Registry estimates that one third of cancer patient in Saudi Arabia has 
smoking as causative agent.(11)

Smoking Risk
(Have you not reason then to be ashamed, and to forbeare this filthie noveltie, so 
basely grounded, so foolishly received and so grossly mistaken in the right use 
thereof? In your abuse thereof sinning against God, harming your selves both in 
persons and goods, and raking also thereby the marks and notes of vanity upon you: 
by the custom thereof making your selves to be wondered at by all foreign civil 
nations, and by all strangers that come among you, to be scorned and contemned. 
A custom loathsome to the eye, hateful to the nose, harmful to the brain, dangerous 
to the lungs, and in the black stinking fume thereof, nearest resembling the horrible 
Stigian smoke of the pit that is bottomless).

The above quotation had been written more than 400 years ago by King James I 
of England in counter blasé to tobacco treaties in 1604. (12, 13)

Tobacco smoking is one of the most common preventable health hazards that kill 
millions of peoples every year more than death caused by AIDS, suicide, murder, 
fires, accidental poisoning and traffic accidents combined.

There are hundreds of studies correlate tobacco smokings to certain diseases 
which circulating around three major health problems: cardiovascular diseases, 
respiratory system diseases and cancer.

The small fine particles that sneak through alveolar wall and exert their effects 
on the heart and blood vessels.  Carbon Monoxide (CO) in tobacco impairs the 
hemoglobin ability to carry oxygen and the heart compensates for the low oxygen 
content by pumping more blood which is evident by increasing the heart rate by 
at least 30 % during smoking.(12)

Smoking increases the platelet production, blood pressure (13), cholesterol and 
fibrinogen which together increase the risk of thrombi formation, arteriosclerosis 
and ischemia which could be fatal.

Chronic obstructive pulmonary disease (COPD),  defined as the ratio of forced 
expiratory volume in 1 second (FEV1) to the forced vital capacity (FVC) being < 

0.7 and the FEV1 being 50-80% of the expected value, caused mainly by smoking 
and it is a common cause of death in smokers.(14)

Burning of organic compounds that occur during smoking releases several 
carcinogenic agents that damage the DNA causing several mutations. These 
agents contain hydrocarbons and acrolein which are  potent  carcinogens and 
as a result of that, smoking is linked to 15 different cancers and causes 30% of 
cancer related death. 

Cancer of lips, oral cavity, larynx, pharynx, lung, pleura, esophagus, breast, 
stomach, kidney,  pancreas, colon, cervix,  acute myeloid leukemia and cancer of 
bladder are well linked to tobacco smoking.

Tobacco smoking contributes to other diseases such as cataracts, gum disease, 
aortic aneurism, and sudden infant death. It worsens diabetes complications and 
delay the wound healing.(15)

Second Hand Smoking
Many of 3800 compounds in tobacco smoke are known carcinogens. These 
compounds unfortunately do not just affect the smoker only but everyone around 
him who inhale this smoke. 

The passive smoker exposed to the side stream smoke emitted from the burning 
tip of the cigarette. Side stream smoke is hazardous because it contains high 
concentrations of ammonia, benzene, nicotine, carbon monoxide, and many 
carcinogens. Nonsmokers chronically exposed to side stream are believed to 
assume health risks similar to those of a light smoker. Children of parents who 
smoke have more respiratory infections, more hospitalizations for bronchitis and 
pneumonia, and a smaller rate of increase in lung function compared to children 
of parents who do not smoke, particularly during the first year of life. (16)

Secondhand smoking or passive smoking or what is called “environmental tobacco 
exposure (ETS)” can cause the same problems as direct smoking.  It is well known 
that non-smokers exposed to cigarette smoke in the workplace have an increased 
lung cancer risk that shown by the meta-analyses published by a Sasco AJ et al 
where lifelong non smokers with partners who smoke at home have a 20 to 30% 
greater risk of lung cancer than non-smokers who live with non-smokers.(17)
Boyl P et al published data about non-smokers exposed to cigarette smoke in 
the workplace that  showed increased lung cancer risk of 16 to 19% among non 
smokers.  (18)

Having a spouse who currently smokes was associated with an increased risk 
of first stroke among never-smokers (hazard ratio=1.42, 95% CI=1.05, 1.93) 
and former smokers (hazard ratio=1.72, 95% CI=1.33, 2.22). Former smokers 
married to current smokers had a stroke risk similar to respondents who themselves 
smoked.(19)

A recent paper from China estimated the burden of diseases in adults from passive 
tobacco smoking for two major diseases: lung cancer and ischemic heart disease 
(IHD). It showed that passive smoking caused more than 22,000 lung cancer 
deaths in 2002 and when the toll of disability is added to that of mortality, passive 
smoking was responsible for the loss of nearly 230,000 years of healthy life from 
lung cancer. They estimated approximately 33,800 IHD deaths could be attributable 
to passive smoking in China in 2002. Passive smoking is also responsible for the 
loss of more than one quarter of a million years of healthy life from IHD.(20)
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These data encouraged the health authority in many countries to implement 
smoking ban policy

Smoking Cessation Benefits
Smoking cessation is associated with important benefits such as improved lung 
function and a better general health and performance status. It might lead to longer 
survival and reduced complications of radiation therapy in lung cancer patient.(21)

Costa F. et al tried to answer the question whether smoking cessation is worthwhile 
in patients with lung cancer as a common theme among patients that it “may be 
it is not worthwhile” given the bad prognosis. However, Costa found that: “it is 
worthwhile”.(22)

(Smoking can influence lung cancer in several ways such as  promoting relapse 
and the development of other types of cancer, smoking increases the growth and 
aggressiveness of tumors, nicotine interacts with the non-neuronal nicotinic-
acetylcholine receptors, leading to an increase in VGEF, nitric oxide and 
prostacyclin, inducing an increase in tumor growth, complicating surgery because 
smoking increases the surgical risk and postoperative complications, slowers wound 
healing and reduces survival after surgery, interfering with radiotherapy hence the 
hypoxia induced by carbon monoxide may be responsible for a worse response to 
radiotherapy. Smoking also increases the risk of radiation pneumonitis by promoting 
inflammation and diminishing the mucociliary clearance. As for chemotherapy, 
smoking interferes with cytochrome P450, accelerating the metabolism of several 
drugs including some chemotherapeutic agents (taxans, vinorelbine, etoposide, 
doxorubicin, gefitinib), diminishing their serum levels and their efficacy. It seems 
by this group of evidence that smoking cessation in lung cancer patients is in fact 
worthwhile.(22)

Smoking cessation was associated with a decrease in the risks of ischemic stroke, 
subarachnoid hemorrhage, and MI.(23)

Quitting smoking is associated with a substantial reduction in risk of all-cause 
mortality among patients with CHD, 36% reduction in crude relative risk (RR) 
of mortality for patients with CHD who quit compared with those who continued 
smoking.This risk reduction appears to be consistent regardless of age, sex, index 
cardiac event, country, and year of study commencement.(24)
Smoking reduction was associated with a significant decrease in the risk of lung 
cancer. (25)

Song YM, et al reported recently  that smoking cessation substantially reduces the 
risk of smoking-related cancers of the lung, larynx, esophagus, and pancreas, and 
is the most effective method for reducing the risk of cancer among smokers.(25),
	
Oral health usually improved after two weeks of tobacco cessation with resolution 
of smoking related  oral lesion with overall improvement of periodontal and oral 
health.(26)

Smoking Bans and Public Policies
Smoking ban aims at protecting people from the harmful effects of second-hand 
smoke.  Smoking ban policy is important tools in lowering smoking rates and 
promoting public health in addition lowering health service cost and improves 
morale and productivity and lower the overall cost of labor in a community. 

Effective tobacco control policies include law issuing, bans/restrictions on smoking 
in public areas and workplaces, increasing taxes on tobacco products, bans on 
advertising of tobacco products, land warning labels on cigarette boxes. 

The World Health Organization had published several policies and laws that helps 
health authority to implement cigarette smoking ban that helps many country to 
control the smoking habit and smoking becomes more difficult. 

Admissions for heart attacks dropped by 27% in Colorado  after 18 months of 
implementation. Similar results were seen in Ireland, Scotland, UK and Sweden. 
These results support the smoking ban fans. 

The European Union (EU) has been active in tobacco control policy since 1985 
when the Milan Council announced its intention to establish a Europe Against 
Cancer (EAC) Programme. Shortly after the establishment of the EAC, first 
action plan the European Commission presented its first legislative proposals on 
tobacco control. Three of these proposals on labeling and maximum tar yields 
became Directives by 1992. The fourth on tobacco advertising finally became law 
in 1998 and is currently being transposed into national law in the 15 EU Member 
States. In 1996 the Commission published a Communication on the future of EU 
tobacco control and in 1999 at the 2nd European Conference on Tobacco and 
Health, the Social Affairs Commissioner announced his intention to bring forward 
further legislative proposals to amend an consolidate existing EU legislation in 
this sector. This article is intended to present an overview of EU tobacco control 
legislation from 1970 until 1998 and to look at future options post year 2000.(27)
The smoking ban policies announced in Saudi Arabia on the year 1984 with 
Royal order banning smoking in all governmental buildings.  Unfortunately 
the implementation of this policy was very weak and people continue smoking 
breaking the royal order.  More than 43 charity organizations started to be active 
in smoking ban campaign that result of increasing the taxation of cigarettes twice 
in the last tow decade and community based clinics started to receive smokers 
seeking help for smoking cessation maneuvers. 

Impact of religious rulings (Fatwa) on smoking:
The Qur'ān, The holy book of Islam, does not specifically prohibit or denounce 
smoking directly, but gives behavioral guidance:
“Don't throw yourself into danger by your own hands...” (Surat Al-Bakara 2/195) 
“You may eat, drink, but not waste” (Surat Al-A‘râf 7/31)

Several Fatwa issued in most of Islamic countries announcing that tobacco smoking 
is unlawful activity “Haram” (sin) based on understanding of The Holy Quran 
that stated in Surat Al Araf : (The Prophet) who will enjoin upon them the doing 
of what is right, forbid them the doing of what is wrong, make lawful to them 
the good things of life, prohibit for them the evil things, and lift from them their 
burdens and the shackles that were (previously) upon them.(28)

Smoking spoils a person's acts of worship and reduces their rewards, it spoils the 
prayer, which is the pillar of Islam. Allah's Messenger said: Whoever eats garlic 
or onion let him avoid us and our masjid, and stay in his home. The angels are 
surely hurt by things that hurt the human beings.(29)

But although claimed that Islamic rules helped in smoking cessation program 
especially in Ramadan where the smoking is unlawful during the day time during 
fasting but few medical studies addressed this issue.
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One study conducted in University of Southern California, Los Angeles, California, 
USA. examines  religious and cultural influences with adolescents' susceptibility to 
smoking  among Muslim Arab-American adolescents and found religious influence 
and perceived negative consequences of smoking were protective against ever 
smoking for both genders (OR=0.7, 95% CI=0.5-0.9; OR=0.8, 95% CI=0.7-0.9, 
respectively). (30)

Egyptian Smoking Prevention Research Institute conducted a survey in a rural 
village and two nearby schools in Qalyubia Governorate to assess the knowledge 
about religious ruling (Fatwa) and its impact on the quit attempts. The results 
showed that the majority of respondents (81 %) knew about the Fatwa on smoking. 
97.3% of all participants thought that smoking is a sin. This indicates a successful 
outreach program targeting mainly men through mosques. 

Radwan et al concluded that knowledge about the Fatwa on smoking or belief that 
smoking is a sin had no significant effect on quit attempts (31) but that definitely 
depends on personal believes and religious practice and obedience that varies 
from person to person and from society to other, 

In Pakistan, a study tried to see the effect of Islamic practice status of person and 
correlate that with their smoking habits to see the rule of Islam on prevention of 
smoking and they found out of the study group 325 (32.5%) were found to be 
indulged in different kinds of smoking and concluded that Islam has a positive 
effect on smoking prevention.(32)

Lung cancer prevention programs
Lung cancer prevention programs depend on smoking avoidance. It is well known 
that cigarette smoking causes lung cancer and therefore smoking avoidance should 
result in decreased mortality from primary lung cancer.

Nicotine replacement therapies in a form of gum, batch, spray, lozenge help to 
some extent in smoking-cessation programs and same apply to antidepressant 
therapy.  The choice of therapy should be individualized based on the patient 
experience, preference and the agent side effects.

The available data indicate that the intervention didn’t work for heavy-smokers 
where the quit rates was not significantly improved but it had improved among 
light-to-moderate smokers.

Chemoprevention trial did not show promising result and is not yet established 
in standard clinical practice.

Lung cancer screening for heavy-smokers is not yet established as standard clinical 
practice because no major benefits of cancer screening in lowering the morbidity 
or mortality of lung cancer in most of published screening program data.

Smoking cessation programs
Nancy Rigotti had published a practical guidelines for smoking cessation depending 
on pharmacotherapy and counseling which are the two approaches showing good 
result. Each is effective by itself, but the two in combination achieve the highest 
rates of smoking cessation.(33)

Counseling 
Counseling about smoking cessation can be delivered effectively in person or 
by telephone. Group or individual counseling is effective when it is provided 
by trained counselors and includes repeated contacts over a period of at least 
four weeks. The efficacy of this approach increases as the amount of time spent 
with the patient increases. Cognitive behavioral methods form the core of most 
counseling programs. Typically, smokers learn to identify smoking cues, then use 
cognitive and behavioral methods to break the link between the cues and smoking. 
They also learn strategies for coping with stress, managing symptoms of nicotine 
withdrawal, and once they quit, preventing relapse, such as anticipating tempting 
situations and rehearsing coping strategies. (33-35)

Smoking-counseling strategies are also summarized in pamphlets and booklets, 
audiotapes, videotapes, and computer programs. Written self-help material has 
negligible efficacy when used alone but may augment other interventions. Self-help 
material is more effective when its content is tailored to an individual patient's 
specific concerns or readiness to change(33-35)
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Table 4: Mechanism of action, common adverse effects, and efficacy in meta-analyses of pharmacotherapy’s of current or 
future use for treating tobacco smoking dependence.

Pharmacotherapy Mechanism
of action

Daily Dose Common adverse
Effects

Efficacy 

Nicotine patch Nicotine
replacement
therapy

14-25 mg , One patch daily 
for 4 weeks , decreased by 
7 mg every 2 weeks for 8 
weeks

skin irritation insomnia, 
vivid dreams 
Nausea, vomiting, 
headache, dizziness, 
cold sweat, pallor, 
and weakness are 
all symptoms of an 
overdose

Almost twice as 
effective as placebo 
when used 6-14 weeks 
at a dose of 14-25 mg 
(Fiore et al., 2008).39

Nicotine gum Nicotine
replacement
therapy

4-mg gum for 25 or more 
cigarettes per day and 
2-mg gum for less than 25 
cigarettes per day.
Use should not exceed 24 
pieces per day

Burning taste 
Hiccups 
Gastrointestinal 
symptoms, nausea 
Temporomandibular 
tenderness 
Tachycardia	

Long-term abstinence 
rates are increased 
approximately 50% over 
placebo (Fiore et al., 
2008). .39

Nicotine lozenge Nicotine
replacement
therapy

4 mg for those who have 
their first cigarette within 
30 minutes of waking 
2 mg for those who have 
their first cigarette later 
than 30 minutes after 
waking.
1 lozenge every 1 to 2 
hours for 6 weeks ; no 
fewer than 9 per day but no 
more than 20 per day. Use 
up to 12 weeks.

Mouth pain 
Hiccups 
Coughing 
Heartburn 
Sore throat 
Headache 
Indigestion 
Nausea 
Insomnia 
Irregular heartbeat 
Nausea, vomiting, 
headache, dizziness, 
cold sweat, pallor, 
and weakness are 
all symptoms of an 
overdose.

The continuous 
abstinence rates at 
6 months compared 
to placebo are 
approximately double 
(24.2 vs. 14.4 for 2 mg 
dose and 23.6 vs. 10.2 
for 4 mg (Fiore et al, 
2008)39

Nicotine inhaler Nicotine
replacement
therapy

1-2 doses per hour 
increasing as needed. 
Minimum recommended 
dosage is 8 doses per 
day; maximum is 40. 
(approximately 100 doses 
per bottle) 3 to 6 months 
with Gradual reduction

Nasal airway reactions 
Dyspepsia 
Nausea, vomiting, 
headache, dizziness, 
cold sweat, pallor, 
and weakness are 
all symptoms of an 
overdose. 
Dependency - 15-
20% use longer than 
recommended; 5% use 
at a higher dose than 
recommended

Long-term 
abstinence rates more 
approximately doubled 
when compared to 
placebo.39

Nicotine nasal 
spray 

Nicotine
replacement
therapy

One spray in each nostril 
(0.5 mg)  1-2 doses /hr , 
Max 40/day for 3-6 months  
with gradual reduction.

Nasal irritation, 
Sneezing ,cough,  teary 
eyes

double the likelihood of 
long-term quitting than 
those on placebo (Fiore 
et al., 2008).39
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Incentives for Smoking Cessation
In recent randomized clinical trial, K Volpp et al found that financial incentives for 
smoking cessation significantly increased the rates of smoking cessation among 
2 matching smoker working in the same company in US where they randomly 
assigned 878 employees of a multinational company based in the United States 
to receive information about smoking-cessation programs (442 employees) or to 
receive information about programs plus financial incentives (436 employees). 
The financial incentives were $100 for completion of a smoking-cessation 
program, $250 for cessation of smoking within 6 months after study enrollment, 
as confirmed by a biochemical test, and $400 for abstinence for an additional 6 
months after the initial cessation, as confirmed by a biochemical test. 
The incentive group had significantly higher rates of smoking cessation than did 
the information-only group 9 or 12 months after enrollment (14.7% vs. 5.0%, 
P<0.001) and 15 or 18 months after enrollment (9.4% vs. 3.6%, P<0.001).37

Role of physicians and health care professionals
Randomized controlled trials conducted in primary care practices demonstrate 
that a physician's advice to stop smoking increases the rates of smoking cessation 
among patients by approximately 30 percent.(38)
Physicians taking care for smokers should document the tobacco-use status of 
every patient and every patient using tobacco should be offered one or more of 
the effective smoking cessation treatments that are available.  Smokers should be 
provided with at least one of the effective brief cessation interventions that are 
available.  Strong collaboration with smoking ban charity organizations should 
be established because they play a major part in the intervention procedures for 
smoking cessation programs.

Recommendations and Guidelines
Tobacco dependence is a chronic disease requires repeated intervention and 
multiple attempts to quit. Effective treatments do exist, however, that can 
significantly increase rates of long-term abstinence.
Fiore M et al had published Updated American Clinical Practice Guidelines 
that helps physicians dealing with smokers to implement smoking cessation 
intervention. (39) 
•	 Physicians should document smoking behavior of their patients. 
•	 Clinicians should offer every patient a brief treatment shown to be effective.
•	 If a smoker is unwilling to make a quit attempt, clinicians should use the 

motivational treatments to be effective in increasing future quit attempts.
•	 Clinicians should encourage every patient willing to make a quit attempt to 

use the counseling treatments and recommended medications.
•	 Physicians should advise smokers to enroll in cessation programs. 
•	 Counseling and medication are effective when used by themselves 

for treating tobacco dependence. The combination of counseling and 
medication are more effective than either alone. 

•	 Two components of counseling are especially effective, practical 
counseling (problem-solving/skills training); and social support delivered 
as part of treatment. The clinicians should use these when counseling 
patients making a quit attempt.

•	 Smoker should be informed about available pharmaceutical treatment that 
he can get without a prescription.

•	 Numerous effective medications are available for tobacco dependence 
(five nicotine and two non-nicotine) reliably increase long-term smoking 
abstinence rates: (bupropion SR, nicotine gum, nicotine inhaler, nicotine 
lozenge, nicotine nasal spray, nicotine patch, varenicline). The clinicians 

should encourage their use by all patients attempting to quit smoking.
•	 All health care personnel should be smoking ban advocates.
•	 Smoking ban policy should be implemented in all health cares facilities.
•	 Passive smoker should be encouraged to participate in smoking ban 

campaign.
•	 Strong relations should be established between healthcare personnel and 

smoking ban charity organization and they should be supported.
	
Table 6 summarizes the physician’s roles in combating these deadly habits.

Table 6:  Physician’s Roles in Combating the Smoking Habits

Target Actions / Recommendations

All patients -  Inquire about smoking status	

All smokers -  Advise about smoking cessation
-  Assess willingness to quit

Smokers unwilling to quit

Smokers willing to quit

-  Address the issue with each visit
	
-  Counsel about practical steps
-  Behavior modification
-  Pharmacotherapy
-  Referral to smoking cessation program
-  Arrange follow-up

Office and healthcare 
organization and 
personnel

-  Declare smoke-free facility
-  Personnel especially physician should                  
quit smoking and be smoking ban advocates
-  Make resources and helpful materials 
available to patients and staff

Society -  Participate in anti-tobacco campaigns and 
activities
-  Liaise, cooperate and support anti-tobacco 
charitable organization
-  Be an advocate to eliminate tobacco at all 
possible levels

In Summary
Smoking is a major health problem that cause serious health problems that are 
potentially preventable. Individual approach to help smoker kick the habits should 
be coupled with societal efforts to make large scale intervention for tobacco 
control. Joined efforts among health care professionals, health advocates, public 
and charitable organization, professional association are needed to combat this 
deadly habit.

References
1. Iain Gately. Tobacco: a cultural history of how an exotic plant seduced 
civilization New York: Grove Press, [2002] 1st Grove Press paperback  5Th 
edition .
2. Sander L Gilman and Zhou Xun (eds), Smoke: a global history of smoking 
medical history, 50, no. 2, (2006): 266-267 
3. Rudi Mathee, "Tobacco in Iran" in Smoke, pp. 58–67
4. John Lloyd; John Mitchinson: The book of general ignorance, London: Faber 
& Faber, 2006. 
5. Leslie Iverson, "Why do We Smoke?: The Physiology of Smoking" in Smoke, 
pp. 320–321
6. http://www.wpro.who.int/media_centre/fact_sheets/fs_20020528.htm
7. http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5644a2.htm#fig
8. US Census Bureau, International Data Base, 2004



         Pan Arab Journal of Oncology  |  vol 3; issue 1  |  March 10							                                www.amaac.info30  >

9. N Ghouri, M Atcha, A Sheikh -BMJ  2006;332:291-294 (4 February), 
doi:10.1136/bmj.332.7536.291
10. Siddiqui S, Ogbeide DO, Al Khalifa I. Smoking in a Saudi community: 
prevalance, influencing factors, and risk perception. Fam Med. 2001 
May;33(5):367-70.
11. Saudi Antismoking Society Annual Report 2007. 
12. Haldane J (1895). "The action of carbonic oxide on man". J Physiol 18: 
430–462 
13. Krzysztof Narkiewicz;  Sverre E. Kjeldsen; Thomas Hedner , "Is smoking a 
causative factor of hypertension? "Blood pressure 14, (2 April 2005 ), 69 - 71 
14. Graham Devereux, ABC of chronic obstructive pulmonary disease Definition, 
epidemiology, and risk factors, BMJ  2006;332:1142-1144 
15. The Surgeon General (Health Consequences of Smoking, Surgeon General’s 
Report) US government 2004. 
16. Eriksen MP, LeMaistre CA, Newell GR. Health hazards of passive smoking, 
Annu Rev Public Health. 1988;9:47-70
17. Sasco AJ, Secretan MB, Straif K. (2004). "Tobacco smoking and cancer: a 
brief review of recent epidemiological evidence". Lung Cancer 45 (Suppl 2): 
S3–9. 
18. Boyle P, Autier P, Bartelink H et al.. "European Code Against Cancer and 
scientific justification: third version (2003)". Ann Oncol. 14 (7). 
19. Glymour MM, Defries TB, Kawachi I, Avendano M. Spousal smoking and 
incidence of first stroke: the Health and Retirement Study. Am J Prev Med. 2008 
Sep;35(3):245-8 
20. Gan Q, Smith KR, Hammond SK, Hu TW  ,Disease burden of adult lung 
cancer and ischaemic heart disease from passive tobacco smoking in China. Tob 
Control. 2007 Dec;16(6):417-22
21. Nieder C, Bremnes RM,Effects of Smoking Cessation on Hypoxia and its 
Potential Impact on Radiation Treatment Effects in Lung Cancer Patients. 
Strahlenther Onkol. 2008 Nov;184(11):605-609. Epub 2008 Nov 19
22. Costa F, Marques A, Figueiredo F, Barata F,Smoking cessation in lung cancer 
patients: Is it worthwhile? Rev Port Pneumol. 2006 Dec;12(6 Suppl 1):49-50
23.  Song YM, Cho HJ.Risk of stroke and myocardial infarction after reduction 
or cessation of cigarette smoking: a cohort study in korean men. Stroke. 2008 
Sep; 39(9):2432-8. Epub 2008 Jul 10
24. Critchley JA, Capewell S. Mortality risk reduction associated with smoking 
cessation in patients with coronary heart disease: a systematic review. JAMA. 
2003 Jul 2;290(1):86-97
25. Song YM, Sung J, Cho HJ, Reduction and cessation of cigarette smoking 
and risk of cancer: a cohort study of Korean men. J Clin Oncol. 2008 Nov 1; 
26(31):5101-6. Epub 2008 Oct 6
26. Shibly O, Cummings KM, Zambon JJ. Resolution of oral lesions after 
tobacco cessation. J Periodontol. 2008 Sep;79(9):1797-801
27. Godfrey F , An overview of European Union tobacco control legislation. 
Cent Eur J Public Health. 2000 May;8(2):128-31
28. Al-A'raf 7:157. Holy Quran
29. Al-Bukhaari and Muslim from Jabir and other Sahaabah
30. Islam SM, Johnson CA. Ethn Health. 2003 Nov;8(4):319-37.
31. Radwan et al , J Egypt Soc Parasitol. 2003 Dec;33(3 Suppl):1087-101. 
32. Hameed A, Jalil MA, Noreen R, Mughal I, Rauf S. J Ayub Med Coll 
Abbottabad. 2002 Jan-Mar;14(1):23-5. 
33. Nancy A. Rigotti, Treatment of Tobacco Use and Dependence, NEJM Feb 
14,2003,7:346:506-512
34. Fiore MC, Bailey WC, Cohen SJ, et al. Treating tobacco use and dependence. 
Rockville, Md.: Department of Health and Human Services, Public Health 
Service, 2000. (Also available at http://www.surgeongeneral.gov/tobacco.) 

35. Lancaster T, Stead L, Silagy C, Sowden A. Effectiveness of interventions 
to help people stop smoking: findings from the Cochrane Library. BMJ 
2000;321:355-358
36. Laura Carrozzi, Francesco Pistelli and Giovanni Viegi Review: 
Pharmacotherapy for smoking cessation Therapeutic Advances in Respiratory 
Disease 2008; 2; 301)
37. K.G. Volpp and Others, A Randomized, Controlled Trial of Financial 
Incentives for Smoking Cessation,NEJM,360:699-709 ,Feb 12, 2009 No7
38. Fiore MC, Bailey WC, Cohen SJ, et al. Treating tobacco use and dependence. 
Rockville, Md.: Department of Health and Human Services, Public Health 
Service, 2000 
39. Fiore, M.C., Jae´n, C.R., Baker, T.B., Bailey, W.C.,Benowitz, N.L., Curry, 
S.J. et al. (2008)Treating Tobacco Use and Dependence: 2008 Update.Clinical 
Practice Guideline. Rockville, MDUS Department of Health and Human 
Services,Public Health Service. May 2008.
40. https://www.cia.gov/library/publications/the-world-factbook/
41.  http://www.who.int/infobase/report.
42. http://www.worldbank.org/tobacco/countrybrief.asp
43. http://www.who.int/whosis/en/
44. http://www.nationmaster.com

cancer care in the arab world | march 23-25, 2010 | riyadh, ksa <



www.amaac.info				           			                                      Pan Arab Journal of Oncology  |  vol 3; issue 1  |  March 10 <  31

THE USE OF MRI FOR THE EARLY DETECTION OF BREAST CANCER
Comstock C.1

(1) University of California, San Diego, Ca, USA

Corresponding Author: Dr. Christopher Comstock, MD
Associate Clinical Professor of Radiology, Director of Breast Imaging
University of California, San Diego, La Jolla, CA, United States of America

Dynamic contrast enhanced MRI of the breast is not limited by breast density 
and has been shown to be extremely sensitive in the detection of invasive breast 
cancer. However, because of the variable sensitivity of MRI for ductal carcinoma 
in situ (DCIS), between 45% and 100%, MRI is currently not recommended as a 
replacement for screening mammography(1). A more recent single institution study 
suggests that MRI may have a higher sensitivity as compared to mammography 
for DCIS than previously thought, particularly for high-grade DCIS(2). The use 
of MRI in the general population has been limited by its moderate specificity, 
leading to false positives and unnecessary biopsies. Therefore, its use has been 
focused on studying patients in whom the yield from MRI is likely to be higher. 
Multiple studies have shown that MRI is a useful tool as an adjuvant to screening 
mammography in women at high risk for breast cancer(3-5).

In April 2007 the American Cancer Society (ACS) published new guidelines for 
screening high-risk woman(6). Risk is greatest for women with genetic mutations 
including BRCA1, BRCA2, p53, Cowden’s, and those women who underwent 
radiation therapy for lymphoma at an early age. Methods for estimating risk 
based on medical and family history include the Gail, Claus, and BRCAPRO 
mathematical models. Women who have a 20-25% lifetime risk for breast cancer 
based on family history as calculated by any of the aforementioned models are 
also considered high risk and appropriate for annual MRI. Women whose benefit 
from screening MRI is considered questionable by the ACS due to insufficient data 
include; women with a personal history of breast cancer, prior biopsy yielding atypia 
or women with extremely dense breasts on mammography(6,7). The decision to 
perform screening MRI in these women should be made on a case by case basis.  

Table: Risk factors that place women at increased risk of breast cancer

BRCA1 or BRCA2 mutation, or untested first degree relative of known 
carrier

Chest radiation between age 10-30 for Hodgkin’s Lymphoma

Lifetime risk of 20-25% as determine by statistical risk assessment models 
such as BRCAPRO or Gail based on personal and family history

Other genetic mutations including p53 and Cowden
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Abstract
Objectives: Diet, physical activity, and overweight/obesity can alter risk of 
developing breast cancer and may affect prognosis among women who are 
diagnosed with breast cancer. This manuscript outlines lifestyle behavioral 
strategies that show promise in the prevention and treatment/rehabilitation of 
breast cancer.
Methods: Literature was summarized regarding the following major lifestyle 
behaviors that are relevant to breast cancer etiology and control: physical activity, 
weight control, and diet.
Results: Compared with sedentary women, the risk of developing breast cancer is 
30 – 40% lower for women who exercise at moderate to vigorous levels for 3 – 4 
hours per week.  Women who are overweight or obese have a 30 – 50% increased 
risk for postmenopausal breast cancer development compared with normal-
weight women. In contrast, overweight and obesity decrease risk of breast cancer 
occurring during the premenopausal years. There is no evidence that any one dietary 
component is related to breast cancer risk, although recent evidence suggests that 
women with low vitamin D levels may be at increased risk. Breast cancer patients 
at any age have increased risk of poor survival if they are overweight, obese, or 
sedentary. One large randomized trial found that a low-fat dietary pattern improved 
disease-free survival in women with early stage breast cancer. 
Conclusions: To reduce breast cancer risk, and to improve prognosis in women 
with breast cancer, weight should be maintained at normal levels (body mass index 
< 25.0 kg/m2) by reducing calorie intake and increasing physical activity (at least 
150 minutes/week). The preferred dietary pattern for maintaining normal weight 
is low in fat, high in vegetables and fruits, and low in refined carbohydrates. A 
low-fat dietary pattern may improve prognosis in breast cancer patients.

Introduction
Diet, physical activity, and overweight/obesity can alter risk of developing breast 
cancer and may affect prognosis among women who are diagnosed with breast 
cancer. Globally, rates of breast cancer incidence vary widely by geographic area. 
Only a small part of these differences are due to genetic differences, few chemical 
or other carcinogen exposures have been linked to risk, and the remainder of cases 
are likely due to individual health and lifestyle behaviors.(1) Around the world, 
within-country changes over time in breast cancer incidence have been paralleled 
by significant lifestyle and health behavior changes.(2) Experimental animal 
studies provide confirmation of an observable effects of overweight/obesity, diet, 
and physical activity on breast biology.(1)

The International Agency for Research on Cancer (IARC) estimates that 25% 
of breast cancer cases worldwide are due to overweight/obesity and a sedentary 
lifestyle.(1) Recently, an expert panel commissioned by the American Institute for 
Cancer Research and the World Cancer Research Fund estimated that recommended 
diets, together with maintenance of physical activity and appropriate BMI, can in 

time reduce breast cancer incidence.(3) (4)

An American Cancer Society cohort study of 495,477 women followed for 16 years 
found that risk of breast cancer mortality increased significantly with increasing 
level of obesity; compared with women with a body mass index (BMI) under 25.0 
kg/m2, those with a BMI of 25 – 29.9 kg/m2, 30 – 34.9 kg/m2, 35 – 39.9 kg/m2, 
and >40 kg/m2 had a relative risk of breast cancer mortality of 1.34, 1.63, 1.7, and 
2.12, respectively.(5) Therefore, lifestyle changes to increase physical activity and 
reduce excess weight might be expected to have a major impact on breast cancer 
risk and mortality. In countries where routine mammogram or other screening is 
not generally available, it is even more important to promote lifestyle changes to 
reduce risk of breast cancer and to improve prognosis in women with breast cancer.

This manuscript outlines lifestyle behavioral strategies that show promise in the 
prevention and treatment/rehabilitation of breast cancer. It covers the following 
major lifestyle behaviors that are relevant to breast cancer etiology and control: 
physical activity, weight control, and diet. While alcohol use has been consistently 
linked to increased risk for breast cancer (6) likely through its effects on estrogen 
metabolism, it is very unlikely to be consumed by Saudi women, and therefore 
alcohol use is not included in this manuscript. 

Lifestyle Factors and Breast Cancer Prevention
Physical Activity
There is a very large body of epidemiologic data on the association between 
exercise and breast cancer.(7) Over twenty published cohort studies (8-30) have 
investigated the association between physical activity and risk of breast cancer, 
of which most (8-31) showed evidence of a reduced risk for breast cancer in 
women who were classified at the highest vs. lowest  levels of physical activity. 
The reduction in risk ranged from 10 to 70 percent for the most active women, 
and on average was 30 – 40% lower for women who exercised at moderate to 
vigorous levels for 3 – 4 hours per week. The definition of “most active” varied 
by study, and depended on the questions asked, the population studied, and the 
researchers’ choice of categories of amount of activity.

In the United States’ Women’s Health Initiative Observational Study, we studied 
the association between physical activity and risk of postmenopausal breast cancer.
(18) Exercise reduced the risk of all types of breast cancer regardless of receptor 
hormone status or stage of disease, although the numbers in some subgroups were 
too small to precisely determine risk estimates. The Women’s Health Initiative 
Observational Study is a cohort of more than 93,000 women from across the United 
States, including women from varying race and ethnic populations. Moderate 
activities such as walking were as protective against breast cancer as were vigorous 
activities such as jogging. The beneficial effect of exercise was most pronounced 
in women with body mass index less than 27 kg/m2. 

In a study of over 25,000 Norwegian women, decreasing risk for breast cancer 
with increasing levels of leisure time physical activity (p trend = .08), and 
physical activity at work (p trend = .004) was observed.(27) There have been two 
publications from the U.S. Nurses’ Health Study cohorts on the association between 
physical activity and risk of breast cancer: one study assessed recreational activity 
reported at just one point in time,(24) and the other assessed repeated measures 
of activity at several time points during follow-up.(23) While the former study 
observed no association between physical activity and risk for breast cancer, the 
latter found that women who engaged in an average of seven or more hours per 
week of physical activity had an 18 percent lower chance (95% confidence interval 
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3% to 30%) of developing breast cancer compared with women who engaged in 
less than one hour per week of such activities. Activity other than leisure-time 
activity was not assessed, which may obscure physical activity effects, as there 
may be considerable effect of occupational activity in a population of nurses.

Some cohort studies have estimated breast cancer risk according to participation in 
college sports, some studied occupational physical activity only, several examined 
recreational exercise only, and others assessed effects of both occupational and 
recreational physical activity. Methods of measuring physical activity differed 
between studies, ranging from simply asking subjects questions such as, “In your 
usual day, aside from recreation, how active are you?”, to a physician-administered 
questionnaire that ascertained how many hours per day a subject usually spent 
sleeping, resting, sedentary, or at slight, moderate, or heavy activities, to detailed 
question of current and history of regular participation in various sports and other 
recreational exercise activities at different life periods. Therefore, it is even more 
significant that such a high proportion of studies have found an association between 
increased physical activity and reduced risk for breast cancer. 

More than two dozen case-control studies have been published on the association 
between physical activity and risk of breast cancer,(7) of which more than three 
quarters support a reduced risk for breast cancer in women who were the most 
active compared with sedentary women. Reduction in risk ranged from 10% to 70%.
Reduced risks associated with increased physical activity have been observed 
for both premenopausal and postmenopausal breast cancer. Data from around 
the world suggest that physical activity is associated with reduced risk for breast 
cancer in women of diverse races and ethnicities.(30, 32-36) 

It is not clear at what ages physical activity provides the most protection against 
breast cancer. In a small number of case-control studies,(37-39) lifetime leisure 
activity was ascertained, while in other studies, activity levels at adolescence and 
discrete adult periods were obtained. Some studies found a reduction in risk with 
increased physical activity in adolescence, while in other studies risk reduction 
was limited to adult physical activity. 

It is important in studying the association between physical activity and breast 
cancer to control for potentially confounding factors, to be sure that the association 
between physical activity and breast cancer is not due to extraneous factors. 
Most studies have controlled for potential confounding factors such as age, 
reproductive history, and body mass index, and some have also adjusted for 
patterns of dietary intake. Since body size and adiposity may lie in the causal 
pathway between physical activity and breast cancer risk, simple adjustment may 
not give a complete picture. Indeed, some investigators found that breast cancer 
risk reduction associated with level of physical activity was limited to the leanest 
women.(27, 39-41) Adjustment for dietary macronutrient intake or caloric intake 
did not confound the physical activity-breast cancer relationship in studies that 
assessed dietary patterns.(15, 27, 33, 41-44)

Identifications of the mechanisms linking physical activity and cancer risk will help 
in determining optimum ages to exercise, and the dose, frequency, and intensity 
of physical activities needed to protect against breast cancer. 

Early menarche (before age 12), increased numbers of ovulatory cycles, late first 
birth or nulliparity, lack of lactation, late age at menopause, increased number of 
lifetime ovulatory cycles, increased interval between menarche and menopause, 
and high concentrations of endogenous sex hormones (estrogens, testosterone) 
have been found to increase risk of breast cancer from 20 percent to more 400 

percent.(45, 46) Several of these reproductive and hormonal factors are affected 
to some degree by physical activity.

In observational studies, pre-teen and teenage girls participating in vigorous 
activities such as ballet dancing, gymnastics, and running have been noted to 
experience a high incidence of primary and secondary amenorrhea, delayed 
menarche, and more irregular cycles, compared with non-athlete girls.(47, 48) A 
cross-sectional study of 174 girls aged 14 – 17 years found that girls who expended 
600 or more kcal energy per week (comparable to two or more hours per week 
in activities such as aerobic exercise classes, swimming, jogging, or tennis) were 
two to three times more likely than less active girls to have anovulatory menstrual 
cycles.(49) 

Exercise during reproductive life has been shown to alter the concentrations of 
sex hormones in human intervention studies.(50, 51) A high intensity exercise 
intervention in 28 untrained college women with normal ovulation resulted in 
reversible abnormal luteal function in two-thirds and loss of luteinizing hormone 
surge in more than 50% of subjects.(51) The greatest menstrual changes were 
observed during the periods of most intense training, and in those women who 
had been randomized to a weight loss (vs. weight maintenance) group. It appears, 
therefore, that a low body weight in addition to increased exercise is required to 
reduce ovulation. Thus, intense prolonged exercise or caloric restriction, or some 
combination of these, may be required. 

Postmenopausal women produce estrogen through the peripheral conversion (mainly 
in fat cells) of adrenal androgens to estrogens.(52) In postmenopausal women, 
increased physical activity is associated with decreased serum concentrations 
of estradiol, estrone, and androgen,(53-55) and increased concentrations of sex 
hormone binding globulin.(56) One published randomized clinical trial has shown 
that a moderate exercise program reduces endogenous sex hormones in overweight/
obese sedentary postmenopausal women.(57, 58) Cross-sectional data from the 
Women’s Health Initiative show that both a sedentary lifestyle and increased 
body weight are significantly related to increased blood levels of estrogens in 
postmenopausal women.(59)

Weight and Body Composition
Postmenopausal Breast Cancer
Body mass index (BMI) is the most common measure of adiposity used in studies 
of weight, adiposity, and breast cancer. Obesity experts have developed the 
following categories of adiposity based on BMI: underweight (<18.5 kg/m2), 
normal weight (18.5 – 24.9 kg/m2), overweight (25.0 – 29.9 kg/m2), and obese 
(>30.0 kg/m2). (60) 

More than 100 studies have reported on the association of weight or BMI at 
different ages, central fat distribution, or adult weight gain and risk of breast 
cancer incidence.(61) Taken together, these studies found that women who are 
overweight or obese have a 30 – 50% increased risk for postmenopausal breast 
cancer development compared with normal-weight women. In contrast, overweight 
and obesity decrease risk of breast cancer occurring during the premenopausal 
years.  The Women’s Health Initiative Observational Study is a multi-ethnic, multi-
site cohort study of women aged 50 – 79 at study entry.(62) Women underwent 
several clinic measures of weight and body mass when entering the cohort, 
including height, weight, waist, and hip circumferences, and self-reported lifetime 
weight history. Among  who had never used menopausal hormone therapy, women 
with a BMI >= 31.1 kg/m2 had a statistically significant 2.5 times greater risk of 
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developing breast cancer compared with women whose BMI was 22.6 kg/m2 or 
less (63). The Nurses’ Health Study also observed a 60 percent increased risk for 
postmenopausal breast cancer associated with overweight and obesity in women 
who had never use menopausal hormone therapy.(64) Results of case-control 
studies are similar to those of cohort studies.(61)

Premenopausal Breast Cancer
The association of weight and adiposity with risk for premenopausal breast cancer 
differs from that in postmenopausal breast cancer. In particular, weight or BMI 
are slightly inversely related to premenopausal breast cancer risk. In a recent 
meta-analysis of BMI and cancer incidence (65) that included 20 epidemiologic 
studies of BMI and premenopausal breast cancer, the overall summary relative risk 
of premenopausal breast cancer for each 5 kg/m2 increase in BMI was 0.92 (95% 
CI 0.88-0.97, p < 0.001). A recent study of 113 130 premenopausal participants 
(with 1398 cases of incident breast cancer) in the Nurses’ Health Study II cohort 
reported a significant linear inverse trend between current BMI and breast cancer 
incidence (P < 0.001) that was not explained by menstrual cycle characteristics or 
infertility due to an ovulatory disorder (covariate- adjusted hazard ratio for breast 
cancer in women with a BMI > 30 kg/m2 vs 20.0-22.4 kg/m2, 0.81; 95% CI, 0.68-
0.96). (66)  BMI at age 18 years was the strongest predictor of breast cancer risk 
(covariate-adjusted hazard ratio for breast cancer in women with a BMI at age 
18 years > 27.5 kg/m2 vs 20.0-22.4 kg/m2 was 0.57; 95% CI, 0.41-0.81). The 
inverse association of BMI with premenopausal breast cancer risk was limited to 
hormone receptor positive breast cancers.

 These data on BMI and premenopausal breast cancer is particularly relevant to Arab 
women in the Kingdom of Saudi Arabia, where the median age at breast cancer 
diagnosis is 50 years, likely representing a high proportion of cases developing 
in the premenopausal years (67). It is not clear why premenopausal breast cancer 
differs from postmenopausal breast cancer with respect to adiposity, but one 
hypothesis is that obese girls, teenagers, and premenopausal women have fewer 
ovulatory cycles and therefore are exposed to lower levels of ovarian hormones 
including estrogens, progesterone, and testosterone compared with normal-weight 
girls and young women (68).

Adult Weight Gain
Weight gain during adulthood has been consistently associated with increased 
risk for postmenopausal breast cancer.(63, 64, 69-76) Findings from two large 
cohort studies suggest that the doubling of risk associated with a gain in BMI 
from age 18 greater than 9.7 kg/m2 (Women’s Health Initiative) or a weight gain 
great than 20 kg (Nurses’ Health Study) is limited to women who had never used 
postmenopausal menopausal hormone therapy.(63, 64) In these studies, a 20% 
increase in risk was observed for BMI gains between 3.5 – 6.2 kg/m2 (Women’s 
Health Initiative) or weight gains between 2 to 20 kg (Nurses Health Study). 
Increased adult weight gain has also been found to be a consistent predictor of 
increased risk for breast cancer in case-control studies.(61)

Abdominal Fat
High levels of abdominal fat have been associated with up to a doubling of breast 
cancer risk among postmenopausal women in a small number of cohort studies 
compared low levels of abdominal fat,(63, 69, 72, 77, 78) independent of BMI. In 
the Women’s Health Initiative, statistically significant trends of increasing breast 
cancer risk with increasing waist and hip circumferences were observed  among 
women who had never used menopausal hormone therapy.(63) Women in the 
highest quintile of either waist or hip circumference had approximately twice the 
risk for breast cancer development compared with women in the lowest quintile. In 

the Nurses’ Health Study, the relative risk among women in the highest vs. lowest 
quintile of waist circumference was 1.2 among women overall and 1.9 among women 
who had never used menopausal hormone therapy.(64) However, not all studies 
have found an association of abdominal circumference with breast cancer risk. 

Effect of Intentional Weight Loss
There are few data on the association of weight loss and breast cancer risk. In 
three studies, weight loss occurring over a prolonged interval was associated with 
a non-statistically significant reduced risk.(69, 70, 79) In another study, weight 
loss in the decade before diagnosis was also associated with a non-statistically 
significant decreased risk.(76) One study in premenopausal women aged 44 
years or less found a statistically significant 36 percent decreased risk with 
weight loss from age 20 to interview that was limited to cases with low-grade 
tumors.(80) One study in postmenopausal women aged 50 – 74 years found a 
statistically significant 24 percent decreased risk of breast cancer with weight loss 
from age 18 to interview.(74) In an analysis in the Nurses' Health Study, 87,143 
postmenopausal women, aged 30 to 55 years and free of cancer were followed 
for up to 26 years (1976 – 2002) to assess effects of lifetime weight change on 
breast cancer risk. (81) A total of 4393 cases of invasive breast cancer were 
documented during this follow-up. Compared with those who maintained weight, 
women who gained 25.0 kg or more from age 18 years had a 45 percent increased 
risk of breast cancer that was statistically significant.  Among women who had 
never taken menopausal hormone therapy, those who gained 25 kg. or more had 
almost a doubling of risk of breast cancer compared with those who remained 
weight stable. Compared with weight maintenance, women who gained 10.0 kg 
or more after menopause had a statistically significant 18 percent increased risk 
of breast cancer occurrence. Women who had never used menopausal hormone 
therapy, lost 10.0 kg or more since menopause, and kept the weight off had less 
than half the risk of breast cancer compared with those who maintained weight, 
and the result was statistically significant. The researchers estimated that 15.0% 
of breast cancer cases in the Nurses’ Health Study cohort could be attributable to 
weight gain of 2.0 kg or more since age 18 years and 4.4% could be attributable 
to weight gain of 2.0 kg or more since menopause. Among those who did not use 
menopausal hormone therapy, these attributable risks were 24.2% for a weight 
gain since age 18 years and 7.6% for weight gain since menopause.

The majority of the studies on weight and breast cancer risk have been conducted 
in European and North American populations. Nevertheless, the available data 
suggest that increased adiposity increases risk for breast cancer across geographic, 
cultural, race, and ethnic groups.(2)

Mechanisms
There are several likely mechanisms linking increased adiposity to risk for 
postmenopausal breast cancer. After menopause, adipose tissue is the main site 
of estrogen production through aromatization of androgens to estrogens.(52) 
Overweight and obese postmenopausal women have high concentrations of estrone, 
estradiol, testosterone and low concentrations of sex hormone binding globulin, 
compared with leaner women.(55) Testosterone concentrations are increased in 
both premenopausal and postmenopausal overweight/obese women compared 
with leaner women, perhaps due to increased conversion of androstenedione to 
testosterone in adipose tissue.(82) In a recent study using a random sub sample of 
women in the Women’s Health Initiative Dietary Modification Trial, women with 
a high BMI and low self-reported physical activity, had higher levels of estrone, 
estradiol and free estradiol, and lower levels of sex-hormone binding globulin 
(SHBG) than women a similar BMI who were active as well as those with low 
BMI in either activity category.(59)

cancer care in the arab world | march 23-25, 2010 | riyadh, ksa <



www.amaac.info				           			                                      Pan Arab Journal of Oncology  |  vol 3; issue 1  |  March 10 <  35

Insulin promotes cancer cell growth, and therefore could explain part of the link 
between increased adiposity and breast cancer risk, because overweight and 
obese women have increased blood insulin levels compared with normal-weight 
women.(83)  Insulin-like growth factors (IGFs) stimulate cell turnover in most 
body tissues, and have been associated with increased risk of breast cancer.(84) 
IGF is down-regulated by increased production of its binding protein (IGFBP-1), 
which can result from increased exercise, decreased caloric intake, and decreased 
body weight.(85, 86) Decreased IGF activity may increase the hepatic synthesis 
of sex hormone binding globulin, resulting in diminished availability of free sex 
hormone. Thus, increased exercise could result in lowered biologically available 
endogenous sex hormones via a cascade of metabolic and hormonal events, and 
thus a lowered risk of breast cancer. 

Diet
The large international and temporal variations in risk for breast cancer prompted 
interest in possible dietary causes of breast cancer.(3) Several studies examined 
particular international and inter-cultural dietary differences, and proposed that diets 
that are low in fat and high in fruits, vegetables, fiber, and complex carbohydrates 
might lower risk for breast cancer.(87, 88) Although prospective observational 
studies in humans have generally not supported this hypothesis, several animal 
experimental studies have provided support for an association between certain 
dietary patterns and reduced risk for breast cancer.(89) Animal experimental studies 
have shown increased development (via promotion of tumorigenesis) of mammary 
tumors with increased polyunsaturated or saturated fats intake.(3) However, it is 
not clear if the dietary fat per se, or the increased energy intake, was responsible 
for the increased development of mammary tumors in these studies. Indeed, recent 
animal model evidence shows that both caloric restriction and increased exercise 
reduce mammary tumor development (90, 91)
 
Human experiments have tested the effects of low fat and high fiber diets on some 
breast cancer biomarkers such as mammographic density and blood estrogens. 
The effect of a low-fat, high vegetable and fruit diet on mammographic density 
was tested in a randomized clinical trial in 817 women.(92) Women randomized 
to the diet arm experienced a 6.1% decrease in mammographic density over two 
years compared with a 2.1% decrease in controls (p = 0.01). Several clinical trials 
have shown a reduction in circulating estrogen levels with institution of a low-fat 
dietary pattern,(93)  although there is still a question regarding whether it was the 
diet per se, or the weight loss resulting from the dietary changes, that caused the 
reduction in hormones.(94)

The Women’s Health Initiative Dietary Modification clinical trial, begun in 
1993, included over 48,000 postmenopausal women aged 50 – 79 from diverse 
geographic, cultural, race and ethnic groups around the United States.(95)  Women 
were randomly assigned to diet modification (40%) or comparison group (60%). 
The dietary modification goal was 20% calories from fat, 5 servings of fruits/
vegetables per day, and 6 servings of grains per day. During follow-up, dietary fat 
intake was significantly lowered in the dietary modification group compared with 
the comparison group. The difference between groups in change from baseline 
for percentage of energy from fat varied from 10.7% at year 1 to 8.1% at year 6. 
Vegetable and fruit consumption was higher in the intervention group by at least 
1 serving per day. Over the 8.1-year average follow-up period, a total of 655 
women developed invasive breast cancer in the intervention group and 1072 in 
the comparison group, which resulted in a nine percent reduction in risk in women 
in the diet group versus control that was not statistically significant. Additional 
analyses suggested a lower risk among women who reduced dietary fat intake to 

the greatest degree, provided evidence of risk reduction among women having 
a high-fat diet at baseline, and suggested a dietary effect that varies by hormone 
receptor characteristics of the tumor.

While increased intake of dietary fat per se has not been established as a risk 
factor for breast cancer, increased dietary fat typically increases caloric intake. 
This results in overweight and obesity, which are consistent risk factors for 
postmenopausal breast cancer. Therefore, prudent advice for women wanting to 
avoid lifetime weight gain, overweight, and obesity, would be to follow a diet 
that is low in dietary fat.

Vegetables and Fruits
Early epidemiologic studies suggested an association of increased intake of 
vegetables and fruits with decreased risk for breast cancer.(3) A combined analysis 
of eight cohort studies representing 351,825 women (7377 breast cancer cases), 
however, found no association between intake of vegetable and fruits and risk 
of breast cancer.(96)

Soy, Isoflavones, and Lignans
Epidemiologic studies indicate that increased consumption of soy products is 
associated with reduced risk for breast cancer.(66, 93) Many soy-based foods are 
available, including tofu, soy milk, soy cheeses, frozen “yogurt,” breakfast shakes, 
soy nuts, meat substitutes, and salad dressings.(97) Recent evidence suggests, 
however, that genistein, one component of soy, may promote the growth of some 
estrogen-sensitive tumors and reduce the efficacy of tamoxifen. This emphasizes 
the need for additional studies to determine whether soy is safe for women with 
breast cancer or who are at high risk for breast cancer.(98, 99)

Phytoestrogens can act as weak estrogens and as estrogen antagonists, depending 
on the hormonal status of the woman. Thus, increased phytoestrogen intake such 
as soy can compete with endogenous estrogens in premenopausal women, and 
reduce overall estrogen exposure to the breast. Conversely, phytoestrogens can 
increase estrogen activities in women with low endogenous levels of estrogens, e.g. 
postmenopausal women, and thereby increase the breast’s exposure to estrogen. 
These findings have been observed in animal experiments and in a small number 
of human experimental studies.(3, 100-102)

Meat and Dairy
Some studies have suggested that increased intake of meats increases risk  for 
breast cancer development, but other studies have not supported this.(3) Part of the 
discrepancy in findings may be the different levels of carcinogens and mutagens 
included in meat in different areas around the world. 

Intake of dairy foods has not been found to be associated with risk for breast 
cancer, and a recent report from a large cohort study found that increased intake 
of low-fat dairy products in premenopausal women was associated with decreased 
risk of breast cancer.(103) In that study, the multivariable relative risks comparing 
more than 1 serving per day vs. 3 or fewer servings per month intake categories 
were 0.68 (95% CI = 0.55 to 0.86) for low-fat dairy foods and 0.72 (95% CI = 
0.56 to 0.91) for skim/low-fat milk. The fat content of high-fat dairy products may 
promote increased risk for breast cancer through increasing energy intake in the 
diet. On the other hand, the high calcium and vitamin D content of supplemented 
dairy products may be protective against breast cancer.(103)

Vitamins and Minerals
Several epidemiologic studies have investigated the association between dietary 
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and supplement intake of various vitamins and minerals, and risk of breast 
cancer. Specific micronutrients that have been associated with decreased risk 
include carotenoids, folate, calcium, vitamin D, lycopene, and vitamin C.(3, 
104-106) The studies have had mixed results, however, and because they have 
all been observational, are not conclusive. Recently, several studies have found 
an association between low blood levels of vitamin D and risk for breast cancer 
(107) Each of the studies categorized vitamin D levels differently, but overall it 
appears that women who had levels below the clinically “normal” levels had an 
increased relative risk for breast cancer compared with women with the highest 
blood levels. A protective effect of vitamin D, if substantiated, is relevant to Saudi 
Arabia, where many of the women have low blood levels of vitamin D due to 
low sun exposure.

Relevance to Women of the Kingdom of Saudi Arabia
Several of the dietary and lifestyle factors described above are relevant to women 
of the Kingdom of Saudi Arabia. The prevalences of overweight/obesity in Saudi 
women is estimated to be over 75 percent (108). Physical activity levels in 
Saudi women are extremely low (109). Vitamin D levels in Saudi women are 
reportedly low (110), likely due to decreased sun exposure, obesity, and lack of 
dietary supplementation. These lifestyle factors will likely result in an increased 
incidence of breast cancer in the future in Saudi Arabia. Therefore, there are several 
nutritional and lifestyle factors that could be promoted among Saudi women to 
reduce risk for breast cancer: 
1.	 Reduce overweight and obesity and maintain a normal weight over the 

lifetime by reducing calorie intake and increasing physical activity. The 
preferred dietary pattern for maintaining normal weight is low in fat, high 
in vegetables and fruits, and low in refined carbohydrates.

2.	 Engage in at least 150 minutes per week of aerobic physical activity. This 
could be done with brisk walking, with home stationary bikes, with active 
housework or gardening, with the use of home instructional videos, or 
in classes specially designed for women. Participation in athletics is not 
necessary for women to become physically active. Encouragement of gym and 
active play activities for girls would be beneficial for reducing breast cancer 
risk and for reducing incidence of overweight and obesity in young women. 

3.	 Increase vitamin D intake through supplementation. In the U.S. the 
recommended minimal daily intake of vitamin D3 is 400 – 1000 IU/day. In 
Saudi Arabia, with low sun exposure in women, consideration for testing 
and supplementing vitamin D blood levels could have wide health benefits, 
as vitamin D is thought to reduce risk for several other chronic diseases.

 

Lifestyle Factors and Prognosis in Women with Breast Cancer
Once women develop breast cancer, they may be at increased risk of recurrence 
and poorer survival if they are overweight or obese. The effects of obesity on 
cancer outcome are substantial, where observed, and of potentially great clinical 
importance. The prevalence of overweight and obesity is higher in patients with 
some forms of cancer, compared with individuals from the general population 
(IARC). Compounding this is that weight gain after diagnosis is common in 
some breast cancer patients, especially among those receiving systemic adjuvant 
therapy. (111, 112) Weight gain during the post-breast cancer diagnosis period 
has also been associated with an adverse effect on recurrence risk and survival.
(111) In addition to adversely affecting prognosis, overweight and obesity also 
increase the risk of several complications from cancer treatment, and increase 
risk of several co-morbidities. There are several potential mechanisms that might 
explain the link between increased adiposity and reduced prognosis, including 
hormonal, inflammatory, and immune system effects. Although definitive clinical 

trials testing weight loss effects on prognosis in breast cancer patients have not 
been conducted, strategies for weight control may be helpful for some breast 
cancer patients and survivors.

Obesity and Breast Cancer Mortality – Non-Patient Populations
In the American Cancer Society Prevention Study II, a prospective cohort study 
in 900,000 American adults, 57,145 cancer deaths were identified during 16 years 
of follow-up.(5) Cancer mortality was determined through personal inquiries and 
linkage with the National Death Index. The relative risks (RR) for breast cancer 
for increasing category of BMI, compared with women with BMI <25.0, were: 
1.34 (BMI 25.0 – 29.9), 1.63 (BMI 30.0 – 34.9), 1.70 (BMI 35.0 – 39.9), and 
2.12 (BMI >40.0). The test for trend was highly significant (p <0.001). In the 
Iowa Women’s Health study, a cohort of 21,707 women a positive association of 
waist-hip ratio with breast cancer mortality was also observed after follow-up of 
up to seven years.(113)

Overweight, Obesity and Breast Cancer Prognosis
Almost 40 studies have examined the association of obesity with breast cancer 
outcomes in patient populations.(111, 112) A statistically significant association 
between overweight or obesity and recurrence or survival was seen in 26 reports 
that included a total of 29,460 women with breast cancer, while several studies 
including over 5000 women did not see such associations.(111) Negative effects 
of body weight on breast cancer recurrence and survival have been observed in 
both pre and postmenopausal women.(111) Interestingly, the association between 
increased adiposity and reduced prognosis has largely been observed in hospital-
based case series and population-based studies. Some cooperative groups have 
published data from clinical treatment trials on the effect of overweight or obesity 
on prognosis, with varying results.(114, 115)

Goodwin et al performed a meta-analysis of studies up to 1992 and estimated 
that overweight or obesity was associated with a statistically significantly 78 – 
91 percent increased risk of recurrence, and a 36 – 56 percent increased risk of 
death.(116) In another study, obesity was strongly and statistically significantly 
associated (p = 0.005) with disease-free survival and overall survival in a cohort 
of 535 women (median age 50 years old) with newly diagnosed breast cancer. In 
addition, obesity at diagnosis was related (hazard rate (HR) = 1.86, 95% confidence 
interval (CI) = 1.02 – 3.40) to a significant decrease in survival in postmenopausal 
women with inflammatory breast cancer.(117) These associations of obesity and 
adverse breast cancer outcome are substantial, and of potentially great clinical 
important. A recent review of published prospective studies of adiposity and breast 
cancer prognosis (111) concluded that the majority of studies identified a significant 
adverse association of obesity with either recurrence or death. Despite these 
numerous studies, it is still not clear whether there are interactions with adjuvant 
therapy. An NSABP analysis of 3385 clinical trial patients from a randomized, 
placebo-controlled trial evaluating tamoxifen for lymph node-negative, estrogen 
receptor (ER)-positive breast cancer found that obese women benefited from 
tamoxifen therapy as much as lighter-weight women from tamoxifen therapy.
(114) Furthermore, in that population, BMI was not adversely associated with 
breast cancer mortality. Compared with normal-weight women, obese women had 
greater all-cause mortality (HR = 1.31, 95% CI = 1.12 to 1.54) and greater risk of 
deaths due to causes unrelated to breast cancer (HR = 1.49, 95% CI = 1.15 to 1.92).

Goodwin et al. reported a prospective cohort study that was designed to examine 
the prognostic effect of obesity in early stage breast cancer.(118) Height and weight 
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were measured in a fasting state prior to initiation of adjuvant treatment in 535 
women with T1-3, N0-1, M0 breast cancer. After a median 50 months follow-up, 
obesity predicted distant disease-free and overall survival (p<0.001). Women 
with BMI 20 – 25 kg/m2 had the lowest risk of recurrence and death; those with 
BMI <20 or BMI >25 kg/m2 had an increased risk of recurrence (RR 1.18 and 
1.72 respectively) and death (RR 1.21 and 1.78 respectively). The adverse effect 
of obesity persisted after adjustment for tumor stage, nodal stage, tumor grade, 
estrogen and progesterone receptor status, and adjuvant treatment (chemotherapy 
and/or hormone therapy). All but two of the deaths were due to breast cancer.

Body fat distribution may be relevant to breast cancer prognosis. Researchers in 
British Columbia, Canada, identified 603 patients with incident breast cancer, and 
collected self-reported anthropometric data prior to treatment.(119) After up to 10 
years of follow-up, the relative risk for breast cancer mortality for highest vs. lowest 
quartile of waist-to-hip ratio in postmenopausal cases was 3.3 (95% CI 1.1 – 10.4). 
The increased mortality risk was limited to those with estrogen receptor positive 
tumors. A small study found that increased truncal obesity significantly predicted 
breast cancer survival.(120) In that study, 83 of 166 breast carcinoma patients 
(50%) with up to 10 years of follow-up died of their breast cancer. Android body 
fat distribution, as indicated by a higher suprailiac: thigh ratio, was a statistically 
significant (P <0.0001) prognostic indicator for survival after controlling for stage 
of disease, with a hazards ratio of 2.6 (95% CI, 1.63 – 4.17).

Risk of future second primary breast cancer may also be increased with increase 
adiposity. Results from a population-based cohort of 1285 breast cancer survivors 
suggest an increased risk for contralateral breast cancer among overweight or 
obese breast cancer survivors.(121) In the NSABP analysis of 3385 tamoxifen 
trial patients, contralateral breast cancer hazard was higher in obese women than in 
underweight/normal-weight women (HR = 1.58, 95% CI = 1.10 to 2.25), as was the 
risk of additional primary breast cancers (HR = 1.62, 95% CI = 1.16 to 2.24).(114)

Effect of Weight Gain After Diagnosis and Risk of Breast Cancer Mortality
Weight gain after diagnosis has been frequently reported for breast cancer patients, 
especially among women receiving systemic adjuvant chemotherapy.(111) In a 
prospective cohort of 535 newly diagnosed breast cancer patients, use of adjuvant 
chemotherapy and onset of menopause were the strongest predictors of weight 
gain.(122) The causes of this weight gain have not been identified but could be 
from a mixture of reduced physical activity after diagnosis,(123) changes in dietary 
intake,(122, 124) and reduced rates of metabolism.(112)

In the Health, Eating, Activity, Lifestyle (HEAL) Study, a population based cohort 
of 1185 women with Stage 0-3a breast cancer, levels of recreational physical activity 
significantly decreased between diagnosis and one year after diagnosis regardless 
of age at diagnosis.(123) This decrease was seen in women at all stages, although 
was most pronounced in the higher stages. Women who had been treated with 
chemotherapy were more likely to decrease their activity levels, although women 
with any treatment were likely to have reduced activity levels. Obese women 
reduced their activity levels more than did lighter-weight women. The amount 
of decrease in physical activity could explain the degree of weight gain in those 
who gained weight after diagnosis, even without changes in dietary composition.

One report suggested associations among obesity, depressive symptomatology 
and abnormal eating attitudes in women at risk for breast cancer recurrence, 
which could compound patients’ attempts to maintain or lose excess weight.(124)

Tamoxifen treatment does not appear to influence body weight.(122, 125) 

Although anthracycline chemotherapy may have less effect on weight than other 
chemotherapy regimens, weight gains between 2 to 4 kilograms following some 
chemotherapy regimens such as CMF have been commonly reported.(126) This 
weight gain consists primarily of body fat. In a report of the National Cancer 
Institute of Canada Clinical Trials Group, adjuvant CMF and CEF (with Epirubicin) 
was associated with average weight increases of 4.36 kg and 2.93 kg, respectively 
(p <0.001 compared to baseline).(127) In breast cancer survivors, return to pre-
diagnosis weight is rare.(111)

Four studies have investigated the relationship between weight gain after diagnosis 
and prognosis.(111) Three of these studies in early stage resected breast cancer 
found that weight gain after diagnosis increased recurrence risk or decreased 
survival.

Obesity and Development of Co-Morbidities in Cancer Patients
Obese cancer patients are at increased risk for developing problems following 
surgery including wound complication, lymphedema, and perhaps congestive 
heart failure in women who had received doxorubicin.(111) Obesity also is a risk 
factor for endometrial cancer development and may place women on tamoxifen 
at further increased risk of this disease.(128)

Especially in older women, attention to obesity as a risk factor for potentially fatal 
co-morbid conditions such as cardiovascular disease, venous thromboembolic 
disease, and stroke, is of potential major importance in optimizing outcome. 
Furthermore, obesity increases risk of several other cancers, including endometrium, 
kidney, esophageal, and colon (1) Patients who have had a diagnosis of breast 
cancer are at increased risk for some of these cancers, and obese patients have a 
further increased risk.

Quality of life in some breast cancer patients and survivors may be adversely 
affected by obesity.(129) Interventions that may reduce weight, conversely, such 
as physical activity interventions, have been shown to improve quality of life in 
breast cancer patients.(130)

Physical Activity and Breast Cancer Prognosis
Recent publications have provided support for an association between increased 
physical activity and improved prognosis among breast cancer patients and 
survivors. In 2987 women from the Nurses’ Health Study who were diagnosed 
with stage I, II, or III breast cancer between 1984 and 1998 and who were followed 
up until death or June 2002, whichever came first, increased physical activity was 
statistically significantly associated with improved prognosis.(131) Compared 
with women who engaged in less than 3 MET-hours per week of physical activity 
(less than one hour of walking), the adjusted relative risk of death from breast 
cancer was 0.80 for 3 to 8.9 MET-hours per week (or about 1 – 3 hours per week 
of walking); 0.50 for 9 to 14.9 MET-hours per week (approximately 3 – 5 hours 
per week of walking); 0.56 (for 15 to 23.9 MET-hours per week (approximately 
5 – 8 hours per week of walking); and 0.60 for 24 or more MET-hours per week 
(approximately 8 hours per week or more of walking). The relative risk of breast 
cancer death for women with hormone-positive tumors who engaged in 9 or more 
MET-hours per week of activity compared with women with hormone-positive 
tumors who engaged in less than 9 MET-hours per week was 0.50. Compared with 
women who engaged in less than 3 MET-hours per week of activity, the absolute 
unadjusted mortality risk reduction was 6% at 10 years for women who engaged 
in 9 or more MET-hours per week.
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A recent study investigated whether activity undertaken prior to diagnosis 
influenced breast cancer survival in a population-based cohort of 1264 women 
ages 20 to 54 years who were diagnosed with invasive breast cancer between 
1990 and 1992 and followed for 8 to 10 years with 290 deaths. For women in the 
highest quartile of activity in the year before diagnosis compared with the lowest 
quartile, risk of dying from breast cancer was reduced by 22 percent. High activity 
was associated with a 30 percent reduced risk of death among women who were 
overweight or obese at the time of diagnosis that was statistically significant, but 
not among normal-weight or underweight women.(132)

Dietary Composition and Breast Cancer Prognosis
In the Women’s Intervention Nutrition Study (WINS), 2437 women with breast 
cancer were randomly assigned between 1994 – 2001 in a ratio of 40:60 to dietary 
intervention (n = 975) or control (n = 1462) groups and followed for a median 
60 months. Dietary fat intake was lower in the intervention than in the control 
group (33.3 versus 51.3 fat grams/day at 12 months, respectively), corresponding 
to a statistically significant (P = .005), 6-pound lower mean body weight in the 
intervention group. A total of 277 relapse events (local, regional, distant, or 
ipsilateral breast cancer recurrence or new contralateral breast cancer) were reported 
in 96 of 975 (9.8%) women in the dietary group and 181 of 1462 (12.4%) women 
in the control group. The hazard ratio of relapse events in the intervention group 
compared with the control group was 0.76 (95% CI = 0.60 to 0.98, P = .077 for 
stratified log rank and P = .034 for adjusted Cox model analysis). Exploratory 
analyses suggested a greater effect of the dietary intervention among women with 
hormone receptor negative tumors.(133)

Potential Mechanisms for an Adverse Prognostic Effect of Obesity
Several mechanisms have been proposed for an adverse prognostic effect of 
obesity in cancer.(111) These mechanisms include increased levels of circulating 
hormones such as estrogen and androgens; reduced levels of sex hormone binding 
globulin (SHBG) which thereby increases the levels of free estradiol and free 
testosterone; increased levels of insulin and insulin-like growth factors; reduced 
levels of insulin-like growth factor binding globulin; increased levels of leptin; 
increased levels of cytokines; effects of diet; reduced immune functioning; and 
chemotherapy underdosing in obese patients. Although some biological evidence 
exists to support many of these potential mechanisms, there is little direct evidence 
of their role.

Estrogens, Androgens, and Adiposity in Women 
Estrogens can promote growth of several hormone-dependent tumors, particularly 
breast and endometrium, and conversely, anti-estrogens or withdrawal of 
endogenous estrogens are effective adjuvant treatments for breast cancer.
(134, 135) Postmenopausal women produce estrogens in fat and other tissue 
through the aromatization of androgens to estrogens. The enzyme aromatase is 
abundantly present in adipose tissue, especially subcutaneous fat. Estrogens are 
tumor promoters in vitro and in vivo, and women with high circulating levels of 
estrogens are at increased risk of developing breast cancer.(46)

Postmenopausal women who are overweight or obese have elevated levels of 
estrogens compared with lighter-weight women. In a population-based cohort of 
505 postmenopausal women with Stage 0-3a breast cancer (the Health, Eating, 
Activity, Lifestyle – HEAL – Study), adiposity was positively and statistically 
significantly associated with circulating levels of estrone, estradiol, and free 
estradiol.(136) Women were recruited to this study through the Surveillance, 

Epidemiology, and End Results (SEER) cancer registries of Western Washington 
and New Mexico, and were primarily non-Hispanic and Hispanic Whites. Between 
4 – 12 months after diagnosis, anthropometric measures and blood draws were 
obtained on all women and DEXA scans were obtained on 415 women. Obese 
women (BMI >30) had 35% higher concentrations of estrone and 130% higher 
concentrations of estradiol, compared with lighter women (BMI <22.0) (p 
trend, 0.005 and 0.002, respectively). Similar associations were observed for 
DEXA-derived body fat mass and percent body fat, and waist circumference. 
Concentrations of free estradiol were doubled to tripled in overweight and obese 
women compared with lighter-weight women (p trend=0.0001).

Androgens
Overweight, obese, and sedentary postmenopausal women have elevated 
concentrations of circulating total and free androgens, which may be due to 
increased amounts of 17β-hydroxysteroid dehydrogenase in subcutaneous and 
intra-abdominal fat. A combined analysis of nested case-control studies within 
nine cohort studies, which included data from 663 breast cancer cases and 1765 
women without breast cancer, found that postmenopausal women with serum 
hormone concentrations in the top quintile for testosterone, androstenedione, 
dehydroepiandrosterone (DHEA), and DHEA-Sulfate (DHEA-S) were 
approximately twice as likely to develop breast cancer compared with women with 
serum hormones in the lowest quintile.(46) A doubling of androgen concentration 
was associated with a 20% to 40% increase in risk for breast cancer. When 
estradiol and testosterone were included in the same model, the effect of doubling 
of testosterone on breast cancer risk was greater than that of estradiol (RR 1.32 
and 1.18, respectively), and similar results were observed for androstenedione 
when combined in a model with estradiol. These androgens may increase cell 
proliferation by being converted to estradiol and estrone in the circulation or breast 
tissue. In addition, androgens may affect breast cancer risk by directly stimulating 
the growth and division of breast cells. 

In the HEAL cohort of breast cancer patients, overweight and obese women had 
statistically significantly elevated levels of testosterone, free testosterone, and 
DHEA-S.(136) Levels of DHEA-S and free testosterone were higher in women 
in the top quartiles for body fat mass compared with the leanest women, although 
the trend was only statistically significant for free testosterone.

Insulin 
High levels of insulin and C-peptide have been associated with increased risk for 
breast cancer, and insulin has mitogenic effects on breast tumor cells.(137) In a 
study of 535 women with early stage breast cancer, Goodwin et al. investigated 
several of these potential mediators.(118) Fasting insulin levels were significantly 
associated with both distant recurrence and death. Women in the highest quartile 
of insulin levels had a 2.1 times increased risk of distant recurrence compared to 
those in the lowest quartile (95% CI 1.2 – 3.6, p=0.01) and a 3.3 times greater 
risk of death (95% CI 1.5 – 7.0, p=0.002) (adjusted for age, nodal stage, tumor 
stage, tumor grade, hormone receptor status, adjuvant chemotherapy, adjuvant 
tamoxifen). The effect of insulin on survival was independent of BMI. 
Hyperinsulinemia could affect cancer prognosis in several ways. Insulin has been 
found to stimulate ER-alpha in breast cancer cells in vitro. Insulin also stimulates 
the production of estrogens and androgens, increasing production of these by 
adipose tissue, and down-regulates sex hormone binding protein, the major carrier 
molecule for estradiol and testosterone.
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