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Introduction

Cancer has emerged as a major public health problem in many developing countries. Cancer accounted for 7.6 million deaths in the year 2005; worldwide.  That is around 13% of all deaths during the same year.  Nearly 6.7 million deaths worldwide were attributable to malignant tumors.  The World Health Organization (WHO) estimated that global cancer rates could increase by 50% in the year 2020 (1).  The World Cancer Report indicates that trends in cancer rates could be reversed if governments, health practitioners and the general public took urgent action.
The predicted sharp increase in new cancer cases will be due to steadily ageing populations in both developed and developing countries and also current trends in smoking prevalence and the growing adoption of unhealthy life styles.
In developed (rich) countries, the probability of being diagnosed with cancer is more than twice as high as in developing (poor) countries.  However, the probability of death from the disease is 60% higher in poor countries, where 80% of cancer victims already have late-stage incurable tumors when they are diagnosed, pointing to the need for much better detection programs.
In addition to being a major public health issue, cancer represents a significant economic burden; including the direct cost of illness, and the indirect costs associated with morbidity and mortality.  International studies indicate that direct costs constitute about 29% of the total cost of illness of cancer while morbidity costs (long-term lost income due to disability and absenteeism from work) and mortality costs (lost income associated with premature death) constitute 71% (2).  A Japanese study shows that the direct cost of cancer (as a percent of total expenditures on health care) rose from 5% in 1977 to 8.7% in 2000 (3).  Under MedNet Liban, the direct cost of cancer doubled in less than 10 years.  Morbidity and mortality costs are beyond the scope of this study.
MedNet Liban published its first “cancer: facts and trends” bulletin in October 2004.  That bulletin covered the period of 1995 to 2003.  The second bulletin covered two more years 2004 and 2005. The third bulletin covered the year 2006.The current bulletin utilizes too new years of data: 2007 and 2008.  One thousand two hundred eighty four (1,284) cases of cancer were reported during 2007and 2008; bringing the total number of cancer cases to 5,129 for the entire period.

The 2008 data revealed some important changes from prior year’s data. The first relates to the significant decrease of females breast cancer cases (from36.5% to 31%). The second relates to the increase in females’ lung and bronchus cancer cases (from 3.69% to 7.47%) and the third relates to the shift in the top ten cancer sites for males in that prostate cancer became the number one cancer site for males; taking over the “urinary bladder” which ranked number one over the 1995-2006 period.

What is noticeable over 2008 is that the incidence rate per 100,000 exposed to risk persons increased for both males and females and more so for females (see Figure i).
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Upon drilling female cancer cases, it became clearer that the distribution of cancer cases has changed in that breast cancer cases decreased by 5.5 percentage points and there was a noticeable increase in the number of lung and bronchus cases.  New types of cancer cases appeared in the top 10 cancer sites in 2008 namely: Hodgkin’s disease for Females (see figure ii) and Leukemia, bone and pelvis for Males (see figure iii).
Figure ii: Top 10 Cancer Sites – Females  
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Figure iii: Top 10 Cancer Sites – Males
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The MedNet Liban Experience
All persons exposed to risk from 1 /1/1995 to 31/12/2008 are included in this study. The total number of cancer cases over the study period is 5,129.  That is about 262 cancer cases per 100,000 persons.

The distribution of exposed to risk persons and number of cancer cases by age and gender is shown in Table 1.  A quick reading of Table 1 reveals that around 28% of the exposed to risk population who are older than 44 years account for over 74% of cancer cases for females and for over 84% of cancer cases for males.

The probability of cancer is 3.23 per thousand for females and 3.35 per thousand for males.  The relative risk of cancer increases with age for both genders until the age of 75 years.  Beyond 75 years the relative risk of cancer decreases (see Figure 1).

Table 1: Distribution of Cancer Cases by Gender and Age
		Exposures

	Cancer Cases

	Rate per 100,000 Exposures


	Age (years)

	Female

	Male

	Female

	Male

	Female

	Male


	Less than 20

	26.57%

	28.87%

	2.36%

	3.83%

	28.70

	44.53


	20-34

	27.18%

	23.21%

	7.73%

	4.01%

	91.92

	57.91


	35-44

	18.89%

	19.35%

	16.82%

	8.92%

	287.95

	154.64


	45-54

	12.32%

	12.80%

	23.18%

	13.28%

	608.19

	347.80


	55-64

	8.29%

	8.82%

	23.42%

	25.33%

	913.23

	962.80


	65-74

	4.98%

	5.10%

	18.77%

	30.77%

	1,217.44

	2,024.88


	75-84

	1.61%

	1.60%

	7.18%

	12.06%

	1,442.99

	2,524.51


	85 or older

	0.15%

	0.25%

	0.55%

	1.81%

	1,163.64

	2,456.22


	Grand Total

	100.00%

	100.00%

	100.00%

	100.00%

	323.33

	335.40



	


Figure 1: Probability of Cancer (All years)

Findings
Distribution of Cancer Cases by System

The distribution of the 5,129 malignant cases by system is shown in Figure A.  The top five, in order of frequency are:  Genitourinary System, Breast, Gastrointestinal System, Blood and Lymphatic System and Respiratory System.  Those top five account for nearly 77% of all cancer Cases.

Figure A: Distribution of Malignant Cases by System (All years)
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Most Frequent Cancers by Gender

Females

The most frequent cancer for females is the cancer of the breast. Almost 1 in 2.95 cancers for the female population is a breast cancer. Breast cancer is followed by the “colon and rectum” cancer and the “Thyroid” cancer. Those three cancer sites account for about 46% of all “female” cancers.  The next three most frequent cancers are Cervix (4.41%), Lung and bronchus (4.31%) and Urinary Bladder (4.21%).  Figure 2 shows the top 10 most frequent cancer sites for females between 1995 and 2008. 
Males
The most frequent cancer sites for the male population are shown in Figure 3. Prostate, Urinary Bladder, Lung & Bronchus and Colon & Rectum account for 45% of all cancers of the male population. Over the 1995 to 2008 period, one in every six cancers was a Prostate cancer; one in seven cancers was a Urinary Bladder cancer and one in fifteen was Lung & Bronchus cancer. Figure 3 also shows that Brain and liver cancers combined account for about 5% of all cancers of the male population. 

Figure 2: Top 10 Cancer Sites – Females (All years)
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Figure 3: Top 10 Most Frequent Cancer Sites- Males (All years)
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Most Frequent Cancer Cases by Gender and Age

Female Population
1. Breast (N =962)
As shown in Figure 2, breast cancer is the most frequent cancer for females. How does the incidence rate vary by age? In other words, which females are more likely to get breast cancer than others?

The age-related incidence rate of the female breast cancer is shown in Table 2 and Figure 4. Noting that the average age of a breast cancer patient is 52 years, the probability of getting a breast cancer increases significantly starting at age 40. It is also important to note that breast cancer could occur as early as the mid-twenties. It is equally important to note that 50% of all breast cancer cases occur before the age of 51 years.  Moreover, about 15% of breast cancer patients are below the age of 40 years.  The guidelines of the American cancer Society indicate that those young patients were not screened by mammograms.  Probably, in Lebanon, we should screen earlier with clinical breast exam and ultra sound every three years starting at age 25 and in high risk patients.

	A woman's chance of being diagnosed with a breast cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	760

	From age 40 to age 50:
	1 out of
	493

	From age 50 to age 60:
	1 out of
	308

	From age 60 to age 70:
	1 out of
	184

	From age 70 to age 80:
	1 out of
	105

	ever:
	1 out of
	21

	Source: Mednet Liban data, 1995 to 2008
	 


2. Colon & Rectum (N =190)

The cancer of the Colon & Rectum is the second most frequent cancer for females. The age-related incidence rate of the Colon & Rectum cancer is shown in Table 2 and Figure 4. The average age of a Colon & Rectum cancer patient is 63 years. Early occurrences of this type of cancer are noted at the age of 24 years. However, the median age of a Colon & Rectum cancer patient is 65 years (50% of Colon & Rectum cancers occur after the age of 65 years). The probability of getting a Colon & Rectum cancer does increase significantly starting at the age of 60 years.

	A woman's chance of being diagnosed with a colon and rectum cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1090

	From age 40 to age 50:
	1 out of
	692

	From age 50 to age 60:
	1 out of
	419

	From age 60 to age 70:
	1 out of
	241

	From age 70 to age 80:
	1 out of
	131

	ever:
	1 out of
	22

	Source: Mednet Liban data, 1995 to 2008
	 


3. Thyroid (N =131)
The cancer of the Thyroid is the third most frequent female cancer. The average age of a thyroid cancer patient is 43 years. Early occurrences are noted at the age of 16 years. The median age is 40 years (50% of thyroid cancer cases occur before the age of 40 years).

The probability of getting a cancer of the ovaries increases sharply starting at the age of 40 years. Table 2 & Figure 4 show additional information.

	A woman's chance of being diagnosed with a cancer of the ovaries is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1504

	From age 40 to age 50:
	1 out of
	1061

	From age 50 to age 60:
	1 out of
	726

	From age 60 to age 70:
	1 out of
	482

	From age 70 to age 80:
	1 out of
	309

	ever:
	1 out of
	86

	Source: Mednet Liban data, 1995 to 2008
	 


4. Females-Cervix (N =129)

Females’ Cervix is the fourth most frequent cancer. This type of cancer is characterized by an average patient age of 45 years, a median patient age of 43 years and early occurrences at the age of 26 years. Starting at age 65, steep increases are likely. Table 2 and Figure 4 show additional information about females’ Cervix cancer.    

	A woman's chance of being diagnosed with a lung and bronchus cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1314

	From age 40 to age 50:
	1 out of
	813

	From age 50 to age 60:
	1 out of
	477

	From age 60 to age 70:
	1 out of
	264

	From age 70 to age 80:
	1 out of
	137

	ever:
	1 out of
	19

	Source: Mednet Liban data, 1995 to 2008
	

	
	
	


Table 2: Cancer Cases per 100,000 Females - Select Ages

	Age
	Breast
	Colon & Rectum
	Ovary
	Lung & Bronchus

	20
	73.39
	50.04
	41.36
	40.47

	30
	107.44
	74.22
	56.39
	60.99

	40
	162.68
	114.54
	78.89
	96.18

	45
	202.93
	144.61
	94.29
	123.05

	50
	255.58
	184.68
	113.51
	159.53

	55
	325.13
	238.71
	137.69
	209.75

	60
	417.94
	312.45
	168.35
	279.87

	65
	543.15
	414.43
	207.52
	379.30


*Above figures are derived from regressing the rate per 100,000 persons on age using the log of

 the rate as a dependent variable.

Figure 4: Expected Cases per 100,000 Females Select Cancer Sites
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Male Population
1. Prostate (N =479)

Prostate cancer is a male-only cancer. It is the first most frequent cancer; accounting for about 17% of all cancers of the male population. Prostate cancer is mostly a cancer of the elderly population with an average patient age of 67 years and a median patient age of 67 years also. Prostate cancer could also be diagnosed at earlier ages (as early as the forties). The probability of a prostate cancer picks up sharply at the age of 65 years. From there on, sharp increases of prostate cancer rates are noted as males get older. Additional results are shown in Table 3 and Figure 5.

	A man's chance of being diagnosed with a prostate cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1257

	From age 40 to age 50:
	1 out of
	685

	From age 50 to age 60:
	1 out of
	343

	From age 60 to age 70:
	1 out of
	156

	From age 70 to age 80:
	1 out of
	64

	ever:
	1 out of
	4

	Source: Mednet Liban data, 1995 to 2008
	 


2. Urinary Bladder (N =404)
The cancer of the Urinary Bladder is the second most frequent cancer for males; accounting for about 14% of all cancers of the male population. This type of cancer is characterized by an average patient age of 63 years with a median age of 64 years. However, a urinary bladder cancer could occur as early as the age of 23 years and as late as 100 years old (If we lived to be that old). Additional information shown in Table 3 and Figure 5 indicate that the cancer of the Urinary Bladder for males does not manifest clearly until the age of 65 years where the incidence rate starts to increase at a faster pace.

	A man's chance of being diagnosed with a urinary bladder cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1558

	From age 40 to age 50:
	1 out of
	884

	From age 50 to age 60:
	1 out of
	464

	From age 60 to age 70:
	1 out of
	223

	From age 70 to age 80:
	1 out of
	97

	ever:
	1 out of
	7

	Source: Mednet Liban data, 1995 to 2008
	 


3. Lung & Bronchus (N =242)

Cancers of the Lung & Bronchus account for almost 1 in 15 cancers of the male population. The average age of a Lung & Bronchus cancer patient is 62 years with a median age of 63 years. It is also noted that the cancer of the Lung & Bronchus could be diagnosed as early as the age of 28 years. The incidence rate of this type of cancer doubles between the ages of 60 and 70 years (see Table 3 and Figure 5).

	A man's chance of being diagnosed with a lung and bronchus cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1415

	From age 40 to age 50:
	1 out of
	746

	From age 50 to age 60:
	1 out of
	357

	From age 60 to age 70:
	1 out of
	153

	From age 70 to age 80:
	1 out of
	58

	ever:
	1 out of
	3

	Source: Mednet Liban data, 1995 to 2008
	 


4. Colon and Rectum (N =176)
Cancers of the Colon & Rectum account for almost 7% of all cancers of the male population. Patients with this type of cancer have an average age of 63 years and a median age of 61 years. Some Colon & Rectum cancer cases are also noted for males in their late twenties. However, the incidence rate is most likely to witness steep increases beginning at the age of 65 years (see Table 3 and Figure 5).

	A man's chance of being diagnosed with a colon and rectum cancer is*

	 
	
	 

	From age 30 to age 40:
	1 out of
	1380

	From age 40 to age 50:
	1 out of
	799

	From age 50 to age 60:
	1 out of
	432

	From age 60 to age 70:
	1 out of
	216

	From age 70 to age 80:
	1 out of
	99

	ever:
	1 out of
	9

	Source: Mednet Liban data, 1995 to 2008
	 


Table 3: Cancer Cases per 100,000 Males Select Ages

	Age
	Urinary Bladder
	Prostate
	Lung & Bronchus
	Colon & Rectum

	20
	36.64
	31.06
	31.55
	38.98

	30
	60.41
	49.61
	52.99
	62.18

	40
	106.75
	84.43
	96.24
	105.27

	45
	146.08
	113.11
	134.01
	140.40

	50
	204.16
	154.49
	191.15
	190.61

	55
	291.81
	215.38
	279.77
	263.73

	60
	427.22
	306.93
	420.93
	372.28

	65
	641.68
	447.74
	652.36
	536.84

	70
	990.51
	669.59
	1,043.67
	791.86

	75
	1,574.19
	1,028.31
	1,727.57
	1,196.43

	80
	2,580.88
	1,624.50
	2,966.03
	1,854.45


Above figures are derived from regressing the rate per 100,000 persons on age using the log of

the rate as a dependent variable
Figure 5: Expected Cases per 100,000 Males Select Cancer Sites 
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Change of Cancer Incidence Rates Over Time – MedNet Liban Experience

As mentioned in the introduction to the bulletin, global cancer rates are increasing and could double by the year 2034. To be able to look at trends in cancer rates, records of cancer cases have to be kept over a significant number of years. To the best of my knowledge, no such records exist at the national level. Even major health providers that admit and treat cancer patients could provide crude numbers but no incidence rates. To be able to do so, one has to examine the health records of a well-defined at risk population. 

MedNet Liban is one (if not the only) entity that has collected and kept records on all illnesses; including cancers, for a well-defined at risk population; thus making it possible to compute incidence rates of cancers. The use of incidence rates (rather than the crude number of cancer cases) is useful to compare rates over time since the population at risk could change from year to year due to a number of factors. Moreover, persons who remain at risk (within the system) age with time and thus become more exposed to certain types of cancers than others. New persons who enter the system at different times may also contribute to changing the population characteristics. 

I have presented in the previous section the age-related cancer rates for the most frequent cancer sites for both females and males. That was based on combined cancer cases over the study period. The purpose of this section is to present the changes in the incidence rates of the same most frequent cancer sites over time. In other words, if incidence rates do change over time, what are the nature and the magnitude of the change? The answers to the above question are shown graphically in Figures 6 to 9 for the female population and in Figures10 to 13 for the male population. Both populations are those that were at risk from 1/1/1995 to 31/12/2008 and whose cancer records were in the MedNet Liban data base for the same period of time. The trend lines are shown for each cancer site along with a box displaying the statistical significance of each trend. No attempts shall be made to generalize the results to the entire Lebanese population. All trends are descriptive of the behaviors of cancers among the “MedNet at risk persons”.  

Figure 6: Female Breast Cancer rates over time
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At an average annual percent change of 6.06%, breast cancer rates could double in 10 years if the above trend was not reversed.
Figure 7: Female Colon & Rectum Cancer rates over time
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The rate per 100,000 females of the Colon & Rectum cancer could double in about 6 years if the above trend was not reversed.

Figure 8: Female Thyroid Cancer rates over time
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The rate of the cancer of the Thyroid is increasing at an alarming rate.
Figure 9: Female Cervix Cancer rates over time 
[image: image14.emf]0

2

4

6

8

10

12

14

16

18

20

19951996199719981999200020012002200320042005200620072008

Year

rate per 100,000


The rate per 100,000 females of the Cervix cancer is increasing 8.31% per year. Although this cancer is the fourth ranking cancer of the female population, women should be in the alert as the number of cases per 100,000 females could double in about five years.
Figure 10: Male Prostate Cancer rates over time
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At an average annual percent change of 10.9% and being the top ranking cancer among males. Prostate cancer rates per 100,000 males could double in about 20 years if the above trends were not reversed.

Figure 11: Male Urinary Bladder Cancer rates over time 
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Urinary Bladder cancer is the second leading cancer of the male population according to MedNet Liban data.  Urinary Bladder cancer rates per 100,000 males could double in less than 7 years if the above trends were not reversed.

Figure 12: Male Lung & Bronchus Cancer rates over time 
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Although not significant from a statistical point of view (r-squared of 34.41 %), the Lung & Bronchus cancer rates of the male population are increasing at 2.43% per year. According to SEER, the U.S. rates of the Lung & Bronchus cancer should be decreasing.

Figure 13: Male Colon & Rectum Cancer rates over time 
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The cancer of the Colon & Rectum ranks fourth among the top leading cancers of the male population. If the above trends would not be reversed, the rate per 100,000 males would double in about 8 years

Comparative Statistics

The purpose of the following section is to compare incidence rates of select cancer sites as derived from the MedNet Liban experience to those of the U.S. population(6). Some remarks have to be noted, namely:

1. The time span of the MedNet Liban experience does not coincide with that of the U.S. experience.  Both experiences, however, have 2000 to 2005 years in common.

2. There are some differences in the characteristics of the two populations.  The U.S. rates take into consideration ethnic backgrounds (black, white, Hispanic,…) while the MedNet Liban population has one ethnic background.

Having said that, Figures 14 and 20 show the rates per 100,000 persons of all cancer sites (Figure 14) and of the leading cancer sites (Figures 15 to 20) for both the MedNet Liban and the U.S. populations.  The most important difference in incidence rates between MedNet Liban and the U.S. is that for the elderly population, the US has more cancer rates diagnosed than the MedNet Liban population and that could be due to more screening of cancers in the U.S. for some types of cancers.  If death rates from cancer were available for the MedNet population then I would suspect that those would turn out to be much higher than the death rates from cancer in the U.S.

Figure 14

Cancer Rates – All Sites
MedNet Liban vs. USA
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Figure 15

Cancer Rates – Prostate 
MedNet Liban vs. USA
[image: image20.emf]USA DATA:2000-2005 

MEDNET DATA :1995-2008

0

200

400

600

800

1000

1200

<1 01-0405-0910-1415-1920-2425-2930-3435-3940-4445-4950-5455-5960-6465-6970-7475-7980-84 85 +

age at diagnosis

rate per 100,000

MN USA


Figure 16

Cancer Rates –Urinary Bladder (Males)

MedNet Liban vs. USA
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Figure 17

Cancer Rates – Thyroid (Females)

MedNet Liban vs. USA
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Figure 18

Cancer Rates – Lung & Bronchus

MedNet Liban – vs. USA

[image: image23.emf]USA DATA :2000-2005 

MEDNET DATA :1995-2008

0

100

200

300

400

500

600

<1 01-0405-0910-1415-1920-2425-2930-3435-3940-4445-4950-5455-5960-6465-6970-7475-7980-8485 +

age at diagnosis

rate per 100,000

MN-F MN-M USA-F USA-M


Figure 19
Cancer Rates – Breast

MedNet Liban vs. USA
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Figure 20

Cancer Rates – Colon & Rectum

MedNet Liban vs. USA
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Figure 21
Cancer Rates – Cervix (Females)
MedNet Liban vs. USA
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APPENDIX A

CANCER CASES BY GENDER AND AGE GROUP
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Figure 22

	 

	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : BREAST
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Figure 23

	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : COLON AND RECTUM
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Figure 24
	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : LUNG AND BRONCHUS
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	Figure 25

CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : THYROID
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Figure 26
	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : PROSTATE
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Figure 27
	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : URINARY BLADDER
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Figure 28
	CANCER CASES BY GENDER AND AGE GROUP

	MEDNET LIBAN DATA :1995-2008

	 

	PRIMARY SITE : CERVIX
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R-squared=0.6541


Average annual percent change: 6.06





R-squared=0.67


Average annual percent change: 13.15





R-squared =0.3243


Average annual percent change: 14.01
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R-squared=0.3281


Average annual percent change: 10.71
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