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Cancer Facts & Figures

2024

CT 23,550

NJ 57,740
DE 7,340
MD 36,410
DC3,300

Estimated number of new cancer cases for 2024, excluding basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder.

Estimates are not available for Puerto Rico.
Note: Incidence counts are model-based projections and should be interpreted with caution. State estimates may not equal US total due to rounding.

©2024, American Cancer Sooety, Inc. Surveillance and Health Equity Science




Estimated New Cancer Cases* in the US in 2021

Prostate

Lung & bronchus
Colon & rectum
Urinary bladder
Melanoma of the skin
Kidney & renal pelvis

Non-Hodgkin
lymphoma

Oral cavity & pharynx
Leukemia
Pancreas

All other sites
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4%
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3%
20%

*Excludes basal cell and squamous cell skin cancers and in situ carcinoma excepturinary bladder.

Males Females
970,250 927,910
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Breast

Lung & bronchus

Colon & rectum

Uterine corpus

Melanoma of the skin

Non-Hodgkin lymphoma
Thyroid
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All other sites




Trends in Cancer Incidence Rates*, US, 1975-2017
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*Age-adjustedtothe 2000 US standard population and adjusted for delays in reporting.
Source: Surveillance, Epidemiology, and End Results (SEER) Program, National Cancer Institute, 2020.




Trends in Cancer Incidence Rates* Among Males, US,

1975-2017
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Trends in Cancer Incidence Rates* Among Females, US,
1975-2017
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POLL QUESTION:

Which demographic group has the
highest cancer incidence rate?

1. White males

2. White females

3. Black males

4. Black females



Female

All Races

Hispanic

NH Black

NH White

SEER 22 2016-2020, Age-Adjusted Rate per 100,000

2023 National Cancer Institute
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Black females

Black males
White males
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The Lifetime Probability of Developing Cancer for Males,
2015-2017

Site Risk

All sites” 1in2
Prostate 1in8

Lung & bronchus 1in15

Colon & rectum 1in23
Urinary bladdert 1in 26

Melanoma of the skin+ 13027
Non-Hodgkin lymphoma 1in42
Kidney & renal pelvis 1in 46
Leukemia 1in 55
Oral cavity & pharynx 1in 60
Pancreas 11in 60

2021 American Cancer Society



The Lifetime Probability of Developing Cancer for Females,
2015-2017

Site Risk

All sites* 1in3
Breast 1in8

Lung & bronchus 1in17
Colon & rectum 11in 25
Uterine corpus 1in 32
Melanoma of the skinT 1in 40

Non-Hodgkin lymphoma 1in 52
Thyroid d iIn:53
Pancreas 1in 62

Leukemia 1in78
Ovary 11in 82

2021 American Cancer Society



Trends in Five-year Relative Survival Rates (%), 1975-2016

Site 1975-1977 1987-1989 2010-2016

All sites 49 55 67
Breast (female) 75 84 90
Colorectum 50 60 65
Leukemia 34 43 64
Lung & bronchus 12 13 21
Melanoma of the skin 82 88 93
Non-Hodgkin lymphoma 47 51 73
Ovary 36 38 49
Pancreas 3 4 10
Prostate 68 83 98
Urinary bladder 12 79 77

2021 American Cancer Society




Five-year Relative Survival Rates (%) by Race, 2010-2016

Absolute
Site White Black Difference

All Sites 68 62 6
Breast (female) 91 82

Colorectum 65 59
Esophagus 21 14

Non-Hodgkin lymphoma 73 68
Oral cavity & pharynx 68 50
Ovary 48 41
Prostate 98 96
Urinary bladder i 64
Uterine cervix 68 56
Uterine corpus 84 63

2021 American Cancer Society




POLL QUESTION:

Which cancer has the highest projected
death rate for males in 20247

1. Prostate

2. Brain

3. Colon/rectum

4. Lung & Bronchus



POLL QUESTION:

Which cancer has the highest projected
death rate for females in 20247

1. Breast

2. Pancreas

3. Colon/rectum

4. Lung & Bronchus



Figure 3. Leading Sites of New Cancer Cases and Deaths - 2024 Estimates
Male

Prostate 299,010 29% Breast 310,720
Lung & bronchus 116,310 Lung & bronchus 118,270
Colon & rectum 81,540 8% Colon &rectum 71,270
Urinary bladder 63,070 6% Uterine corpus 67,880
Melanoma of the skin 59,170 6% Melanoma of the skin 41,470

Kidney & renal pelvis 52,380 5% Non-Hodgkin lymphoma 36,030
Non-Hodgkin lymphoma 44,590 4% Pancreas 31,910
Oral cavity & pharynx 41,510 4% Thyroid 31,520
Leukemia 36,450 4% Kidney & renal pelvis 29,230
Pancreas 34,530 3% Leukemia 26,320
All sites 1,029,080 All sites 972,060

Estimated New Cases

Male Female

Leukemia 13,640 4%
Esophagus 12,880 4%
Urinary bladder 12,290 4%
Non-Hodgkin lymphoma 11,780 4%
Brain & other nervous system 10,680 3% Brain & other nervous system 8,070
All sites 322,800 All sites 288,920

Estmates are rounded to the nearest 10, and cases exdude basal cell and squamous cell skan cancers and in situ carcinoma except urinary bladder. Estimates do not include
Puerto Rico or other US territories. Ranking is based on modeded projections and may differ from the most recent observed data.

2024, American Cancer Sooety, Inc., Survedlance and Health Equity Science

Ovary 12,740
Liver & intrahepatic bile duct 10,720
Leukemia 10,030
Non-Hodgkin lymphoma 8,360

Estimated Deaths

Lung & bronchus 65,790 20% Lung & bronchus 59,280
Prostate 35,250 Breast 42,250
Colon &rectum 28,700 9% Pancreas 24,480
Pancreas 27,270 8% Colon & rectum 24,310
Liver & intrahepatic bile duct 19,120 6% Uterine corpus 13,250

2024 American Cancer Society




Both Sexes

Females
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Total Number of Cancer Deaths Averted from 1991 to 2018

Men Women

2,170,700
cancer deaths averted 1,017,800

cancer deaths averted
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Figure 1. Trends in Age-adjusted Cancer Death Rates by Site, Males, US, 1930-2021
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Rates are age adjusted to the 2000 US standard and exdude deaths in Puerto Rico and other US territones. Note: Due to changes in ICD coding, numerator information
differs from contemporary data for cancers of the Iver, lung and bronchus, and colon and rectum.

Source: US Mortality Velumes 1930 to 1959, US Mortality Data 1960 to 2021, National Center for Health Statistics, Centers for Disease Contrel and Prevention.
22024, American Cancer Socety, Inc., Survedlance and Health Equity Science
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Figure 2. Trends in Age-adjusted Cancer Death Rates by Site, Females, US, 1930-2021
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Rates are age adjusted to the 2000 US standard population and exclude deaths in Puerto Rico and other US territones. *Uterus refers to uterine cervix and uterine corpus
combined. Note: Due to changes in ICD coding, numerator information differs from contemporary data for cancers of the Iver, lung and bronchus, colon and rectum, and uterus.

Source: US Mortality Volumes 1930 to 1959, US Mortality Data 1960 to 2020, Natonal Center for Health Statstics, Centers for Dsease Control and Prevention.
©2024, American Cancer Socety, Inc., Survedance and Health Equity Science

2024 American Cancer Society




B Male B Female

| o
.0
©
2
o
o
o
o
o
o
o
o
-~
o
o
o
2
©
14
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White Black Islander India/Alaska
Native*

*Per 100,000, age-adjustedto the 2000 US standard population. TData based on Purchased/Referred Care Delivery Area counties. *Persons of Hispanic

origin may be of any race.
Sources: National Centerfor Health Statistics, Centers for Disease Control and Prevention, 2020.
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Cancer Death Rates by Race/Ethnicity
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Race

U.S. Mortality 2018-2022, Age-Adjusted Rate per 100,000
2 Non-Hispanic, ® Asian/Pacific Islander,  American Indian/Alaska Native

2022 U.S. Department of Health and Human Services



Common Cancer Types in the United States

Cancer Type Estimated New Cases Estimated Deaths
Bladder 81,400 * 17,980 *

Breast (Female-Male) 276,480 - 2620 * 42,170 -520 *
Colon and Rectal (Combined) 156,540 * 66,700 *

GYN Cancers 113,520 * 33,620 *
Kidney (Renal Cell and Renal 73,750 * 14,830 *
Pelvis Cancer)

Leukemia (All Types) 63, 530 * 23,100 *
Liver and Intrahepatic Bile Duct 42,810 30,160 *
Lung (Including Bronchus) 228,820 * 135,720 *
Melanoma 32,270 12,830

Non-Hodgkin Lymphoma 74,240 * 19,940 *

Pancreatic 57,600* 47,050*

Prostate 101,930 * 33,330 *
Thyroid 52,070 2,180

American Cancer Society: Cancer Facts and Figures 2019. Atlanta, Ga: American Cancer Society, 2020




Table 1. Estimated Number® of New Cancer Cases and Deaths by Sex, US, 2024

. Estimated New Cases Estimated Deaths
Estimated New Cancer Bothsexes  Male  Female | Bothsexes  Male remale
All stes 2,001,140 1,029,080 972,060 611,720 322,800 288,920
Ca ses & D e at h S U S 20 24 Oral canity & pharynx 58,450 41,510 16,940 12,230 §,700 3,530
) ode Tongue 19,360 13,870 5,430 3320 2,270 1,050
Mouth 15,490 8,730 6,760 3,060 1,820 1,240
Pharynx 21,830 17,710 4,120 4,300 3410 890
Other oral cavity 1,770 1,200 570 1,550 1,200 350
Digestive system 353,820 197,390 156,430 174,320 100,310 74,010
Esophagus 22,370 17,690 4,680 16,130 12,880 3,250
Stomach 26,890 16,160 10,730 10,880 6,490 4,390
Small intestine 12,440 6,730 5710 2,090 1,150 940
Calon & rectum? 152,810 81,540 71,270 53,010 28,700 24,310
Colon 106,590 54,210 52,380
Rectum 46,220 27,330 18,890

Anus, anal canal, & anorectum 10,540 3,360 7180 2,190 1,000 1,190
Liver & intrahepatic bile duct 41,630 28,000 13,630 29,840 19,120 10,720
Gallbladder & other bikary 12,350 5,900 6,450 4530 1,950 2,580
Pancreas 66,440 34,530 31,910 51,750 27,270 24,480
Other digestive organs 8,350 3,480 4,870 3,900 1,750 2,150
Respiratory system 252,950 130,090 122,860 130,450 69,880 60,570
Larynx 12,650 10,030 2,620 3,880 3,120 760
Lung & bronchus 234,580 116,310 118,270 125,070 65,790 59,280
Other respiratory organs 5,720 3,750 1970 | 1,500 970 530
Bones & joints 3,970 2,270 1,700 2,050 1,100 950
Soft tissue (including heart) 13,590 7,700 5,890 5,200 2,760 2,440
Skin {excluding basal & squamous) 108,270 64,220 44,050 13,120 8,700 4,420
Melanoma of the skin 100,640 59,170 41,470 8,290 5,430 2,860
Other nonepithelial skin 7.630 5,050 2,580 4,830 3270 1,560
Breast 313510 2,790 310,720 42,780 530 42,250
Gental system 427,800 310,870 116,930 70,100 36,250 33,850
Uterine cervic 13,820 13,820 4,360 4,360
Uterine corpus 67,880 67,880 13,250 13,250
Ovary 19,680 19,680 12,740 12,740
Vudva 6,900 6,900 1,630 1,630
Vagna & other genital, female 8,650 8,650 1,870 1,870

Prostate 299,010 299,010 35,250 35,250

Tests 9,760 9,760 500 500

Penis & other genital, male 2,100 2,100 500 500
Urinary system 169,360 118,330 51,030 32,350 22,360 9,9%0
Urinary bladder 83,190 63,070 20,120 16,840 12,290 4,550
Kidney & renal pelvis 81,610 52,380 29,230 14,390 9,450 4940
Ureter & other urinary organs 4,560 2,880 1,680 1,120 620 500
Eye & orbit 3,320 1,780 1,540 560 260 300
Brain & other nervous system 25,400 14,420 10,980 18,760 10,690 8,070
Endocrine system 48,010 14,480 33,530 3300 1580 1,720
Thyroid 44,020 12,500 31,520 2,170 990 1,180
Other endocrine 3,990 1,980 2,010 1,130 590 540
Lymphama 89,190 49220 39970 21,050 12330 8720
Hodgkin lymphaoma 8,570 4,630 3,940 a10 550 360
Non-Hodgkin lyrmphoma 80,620 44,590 36,030 20,140 11,780 8,360
Myeloma 35,780 19,520 16,260 12,540 7,020 5,520
Leukemia 62,770 36,450 26,320 23,670 13,640 10,030
Acute lymphocytic leukemia 6,550 3,590 2,960 1,330 640 690
Chrenic lymphocytic leukemia 20,700 12,690 8,010 4,440 2,790 1,650
Acute myedoid leukemia 20,800 11,600 9,200 11,220 6,290 4,930
Chrenic mysloid leukemia 9,280 5,330 3,950 1,280 750 530
Other leukemiat 5,440 3,240 2,200 5,400 3170 2,230
Other & urspeciied primary sites? 34,950 18,040 16.910 49,240 26,690 22,550

*Rounded to the nearest 10; cases exclude basal cell and squamous cell skin cancer and in situ carcinoma except urinary bladder. About 56,500 cases of female breast
ductal caronoma in situ and 99,700 cases of melanoma in situ will be diagnased in 2024. +Deaths for colon and rectal cancers are combined because a large number of
deaths from rectal cancer are misclassified 2s colon. #Moare deaths than cases may reflect a lack of specifiaty in recording an underlying cause of death on death certificates
and/or an undercount in the case estimate.

Source: Estmated new cases are based on 2006-2020 incidence data reported by the North American Asscciation of Central Cancer Regstries (NAACCR). Estimated
deaths are based an 2007-2021 US mortality data, National Center for Health Statstics, Centers for Disease Control and Prevention.
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2024 American Cancer Society




Table 2. Estimated Number* of New Cases for Selected Cancers by State, US, 2024

Non-
. Female Colon & Lung& Melanoma  Hodgkin Urin Uterine  Uterine
E stimate d N um b er * Of N ew Ca Ses State Allsites  breast rectum Leukemia brong\us of the skin lympgbum Prostate bladda?r cervix  corpus
Alabama 30270 4800 2,570 780 4,230 1,400 1,000 5180 1,190 230 840
for Selected Cancers by State, US, 2023 e 3,710 540 350 100 420 130 160 630 160 t 140
Arizona 42670 6830 3280 1,260 4350 3,020 1,600 4630 2,060 290 1,380
Arkansas 19100 2,680 1570 580 2,840 1,040 720 2,950 750 140 500
California 193,880 32,660 16,170 5,700 16,020 10,570 8320 26350 7330 1560 7,140
Colorado 29430 5150 2,130 940 2,660 1,990 1,180 4,490 1,200 190 870
Connecticut 23550 3790 1580 750 2,780 870 1,040 3530 1120 120 870
Delaware 7340 1,140 S00 210 220 420 300 1,320 350 t 250
Dist. of Columbia 3,300 630 260 80 380 70 110 390 120 t 150
Florida 160,680 23160 11,920 6,420 18,580 9,880 7940 24000 7,520 1170 4,860
Georgia 63170 93840 4,940 1,920 7,350 3470 2,180 9620 2,250 480 1,890
Hawail 8670 1,440 770 210 850 520 350 1,270 320 50 360
Idaho 1120 1730 810 420 1,070 890 450 1,660 550 70 360
Illincis 78200 11,870 6,140 2,210 9,430 4,000 3,030 11,800 3,000 510 2,800
Indiana 42710 6270  33% 1,270 5,930 2,250 1,660 6,470 1,840 310 1,470
lowa 20930 3010 1620 760 2,600 1,380 850 3,200 940 120 710
Karsas 16640 2620 1,420 500 2,190 220 670 2,820 710 120 470
Kentucky 30630 4320 2,630 890 5,120 1,490 1,110 3510 1,240 220 950
Louksiana 20400 4230 2,520 890 3,740 1,200 1,050 4330 1100 200 690
Maine 10700 1,490 700 340 1,600 530 410 1,560 610 t 400
Maryland 36410 5950 2,620 1,060 4,080 1,810 1,420 6150 1,400 230 1390
Massachusetts 44,040 7150 2,790 1,300 5,620 1,530 1,790 6420 1950 210 1,600
Michigan 64530 9410 4640 1,880 8,690 3,080 2570 10480 2,870 390 2,470
Minnesota 37930 5480 2550 1,310 3,880 1,660 1,610 5210 1,540 160 1220
Mississippi 18170 2710 1,700 470 2,760 720 600 2,680 650 150 540
Missouri 39120 5980 3,020 1,220 5,820 1,760 1,520 5510 1,570 260 1,360
Montana 7310 1,00 550 250 740 540 280 1,070 360 t 220
Nebraska 11,790 1,770 940 380 1,190 660 470 2,270 500 70 380
Nevada 18250 2,880 1,520 580 2,110 840 720 2,230 780 140 540
New Hampshire 9880 1,460 650 290 1,200 570 400 1,570 510 t 390
New lersey 57740 8880 4,40 1,940 5,600 2,330 2,490 9860 2,540 370 2,230
New Mexico 11,220 1,780 960 370 950 560 470 1,370 420 100 420
New York 122990 19160 8780 3,860 14,200 4,050 5010 20630 5330 840 4610
North Carolina 69060 11,190 4760 2,240 8,920 3,960 2,560 10,260 2,750 450 2,140
North Dakota 4,610 630 370 170 530 270 180 1,020 190 t 130
Ohio 76,280 11,500 5,890 2,050 10,390 4,290 2,880 10670 3,380 510 2,680
Oklahoma 24450 3490 1,930 770 3,230 1,170 890 3,020 950 200 690
Oregon 26200 4,440 1,860 760 3,000 1,350 1,040 3000 1,230 140 880
Penmsyivania 89410 13370 6550 2,710 11,200 3,870 3610 13010 4,290 510 3,460
Rhode Island 7210 1,090 470 230 950 280 310 970 370 t 270
South Carclina 34650 5840 2,580 950 4,720 1,930 1,200 5920 1,400 250 1,150
South Dakota 5,680 850 450 200 680 330 220 1,300 250 t 170
Tennessee 43170 6720 3,460 1,250 6,440 1,910 1,530 6150 1,760 20 1,280
Texas 147910 23290 12,260 4,940 14,430 5,340 5760 20790 4720 1,450 4790
Utah 13560 2,200 950 490 810 1,490 600 2,380 510 100 510
Vermont 4,500 670 300 140 520 310 190 690 220 t 170
Virginia 48560 8180 3,640 1,320 5,980 2,480 1,920 9200 1930 310 1690
Washington 44470 7450 3,140 1,480 4,780 2,650 1,890 6350 1910 290 1,49
. . West Virginia 12,800 1,690 1,070 420 2,150 580 480 1,620 600 70 400
= 2023 American Cancer Soc|ety Wisconsin 39750 5710 2,610 1,400 4,610 2,040 1,630 6870 1,690 180 1,450
Wyoming 3320 510 270 110 330 240 120 570 170 t 100

United States 2,001,140 310,720 152,810 62,770 234,580 100,640 80,620 299,010 83,190 13,820 67,880




COVID-19
PANDEMIC

Reduced
Access to Care

« Fear of infection

« Reallocation of
health care resources

+ Unemployment
leading to financial
insecurity &
insurance loss

« Shutdowns &
social distancing

Prevention
& Early
Detection

Delayed
Routine Care

« Preventative visits

« Screening

+ Abnormal test
follow-up

« Symptom follow-up

) o

Later-stage

Diagnosis

« Lower probability
of survival

« Fewer treatment
options

« More intensive
treatment

Potential Impact of the COVID-19 Pandemic on Future
Cancer Outcomes

Treatment

Delayed/Modified
Treatment

« Postponed surgery,
radiation, and

Coronavirus image courtesy of CDC.

2021 American Cancer Society
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http://www.seer.cancer.gov/













* More targeted therapies:
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" Immunotherapy:
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- More on cancer genetics:
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* Nanotechnology:
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* Expression profiling and proteomics:
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https://www.cancer.org/cancer/lung-cancer.html
https://www.cancer.org/cancer/colon-rectal-cancer.html

POLL QUESTION:

African Americans are more likely to be
diagnosed with cancer at advanced
stages of their disease.

1. TRUE

2. FALSE


















POLL QUESTION:

What are the causes of cancer?
1. Viruses or bacteria

2. Chemicals

3. Radiation

4. Heredity, Diet, Hormones
5. Bad Luck

6. All of the above



Some viruses or bacteria

Some chemicals

Radiation

Heredity
Diet
Hormones

Artwork by Jeanne Kelly. © 2004.



LIFESTYLE RISK FACTORS
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Focuses on the structure
function and abnormalities of
the chromosomes to diagnose

both solid and hematologic
cancers

CYTOGENETICS

Supports a personal approach
to diagnose and treat cancers




GENETIC RISK
FACTORS

Oncogenes may give rise to
cancers when they are altered

Suppressor genes :
BRCA1 repair
BRCAZ2 repair

Proto-oncogenes
RAS
ERB
ABL






all cells come from preexisting cells

N O R M A L C E L L vital functions of an organism occur
FUNCTION 101 et

all cells contain the hereditary
information necessary for regulating

cell functions and for transmitting
information to the next generation of
cells.



http://en.wikipedia.org/wiki/Genetics

CELL REPLICATION




Normal Growth-Control Pathway
Growth factor —

Receptor

O Signaling enzymes

AN

Cell nucleus

Kelly. © 2004.

gproliferation

Artwork by Jeanne



Base pair
mismatch

Normal DNA repair

AGIAIT G
“No DNA repair

Artwork by Jeanne Kelly. © 2004.















NORMAL VERSUS MALIGNANT

Normal and Cancer Cells

Structure

Cytoplasm
Nucleus
Nucleolus

Chromatin

— Large cytoplasm — Small cytoplasm

— Single nucleus — Multiple nuclei

— Single nucleolus — Multiple and large nucleoli
— Fine chromatin — Coarse chromatin




The prime suspects

But

Mutations in:

Other mutations also occur in:

B Oncogenes
B Tumor suppressor genes

M Cell death genes
M Cell signaling genes

B DNA repair genes

M Cell cycle checkpoint genes

M Cellular senescence genes

M Cellular differentiation genes

B Metastasis/invasion genes

M Carcinogen
—activating genes
—deactivating genes

Kelly. © 2004.
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Normal Cancer

Large number of irregularly
shaped dividing cells

Large, variably shaped nuclei

Small cytoplasmic volume
relative to nuclei

Variation in cell size and shape

Loss of normal specialized
cell features

Disorganized arrangement
of cells

Poorly defined tumor boundary




Stages of Malignant Transformation

® |nitiation: irreversible DNA damage.

® Promotion: cells with genetic defects
start multiplication.

(Promoters are substances that enhance
tumor growth by stimulating proliferation,
immune suppression, elc.).

® Progression: neoplastic cells —
malignant tumor — invasion of healthy
tissue.




Invasion and Metastasis

1

Cancer cells invade
surrounding tissues
and blood vessels

2

Cancer cells are
transported by the
circulatory system
to distant sites

3
Cancer cells
reinvade and grow

at new location %‘5“,‘{
IR




MALIGNANT

TRANSFORMATION/METASTASIS

 Detachment * Initiation
- cell type specific

* Invasion
- Chemical/radiation/etc.

* Survival in transport

P * Promotion
HESEITElBEEINERIgE * Proliferation free for all
* Establishment of secondary - Dysplasia, CIS

tumor
- Progression



Benign tumor cells grow only Malignant cells invade neighboring

locally and cannot spread by tissues, enter blood vessels, and
invasion or metastasis metastasize to different sites
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Artwork by Jeanne

Mutation Cells Mutations Proto- More
inactivates proliferate inactivate oncogenes mutations &
suppressor DNA repair mutate to more genetic
gene genes oncogenes instability,
metastatic

disease



WHAT IS THE DIFFERENCE BETWEEN
PROTO-ONCOGENES AND TUMOR

SUPPRESSOR GENES

Proto-oncogenes function as requlators of cell growth
Proto-oncogenes have a role in DNA repair

Proto-oncogenes are normal genes essential for normal cell growth
 Tumor suppressor genes function as regulators of cell growth

 Tumor suppressor genes are a type of repair gene



Tumor Suppressor Genes
Act Like a Brake Pedal

Tumor Suppressor Gene
Proteins

Growth factor

Receptor

Cell nucleus




P53 Tumor Suppressor Protein
Triggers Cell Suicide

Normal cell Excessive DNA damage Cell suicide
(Apoptosis)



IMMUNE

SURVEILLANCE

* As tumor cells differentiate, they produce proteins or
antigens expressed on the cell surface

* Immune system recognizes these cells as non-self
* An immune response is mounted in defense

* Through a variety of mechanisms, the immune system

destroys the foreign/non-self object (NK cells, cytotoxic T
Cells, etc.)

* Tumors can develop if they evade Immune surveillance



Immunoinhibitory pathways
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PREVENTION AND EARLY

DETECTION

* The key to improving outcomes and survival

* Availability of preventative measures and
resources for early detection is limited in
developing countries.
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PREVENTION

- Screening

* Risky behavior modification

* Nutrition

* Chemoprevention



\/e1:. Avoid Tobacco

Limit Limit Alcohol and Tobacco

@11k Consume Fruits and Vegetables

Limit Limit Fats and Calories

Hei-laa Protect Yourself From Excessive Sunlight

Avoid Avoid Cancer Viruses

\'"][«(.e8 Avoid Carcinogens at Work




* Identify asymptomatic persons worth
risk factors for a disease

- Detect occult disease
* Direct patients to genetic counseling

- Reassurance
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 National Comprehensive Cancer
Network (NCCN)

* American Cancer Society (ACS)

- National Cancer Institute (NCI)

* American College of Obstetricians
and Gynecologists(AGOC)



- Colorectal
- Skin

* Breast

- Cervical
- Testicular
* Prostate

" Lung



* Radiological (Mammography)

* Clinical Laboratory Testing (Pap
Smears, Fecal Occult Blood Tests,
PSA Test)

* Procedural (Colonoscopy,
Sigmoidoscopy)

* Physical Exam (BSE/TSE, clinical
breast/testicular exam, Digital
Rectal Exam)



Women ages 40 to 44 should have the choice to
start annual breast cancer screening with
mammograms (x-rays of the breast) if they wish
to do so.

Women aged 45 to 54 should get mammograms
every year.

Women 55 and older should switch to
mammograms every 2 years or can continue
yearly screening.

Screening should continue if a woman is in good
health and is expected to live 120 more years or
longer.

All women should be familiar with the known
benefits, limitations, and potential harms linked
to breast cancer screening. They also should
know how their breasts normally look and feel
and report any breast changes to a health care
provider right away.



The American Cancer Society recommends that men
make an informed decision with a health care provider
about whether to be tested for prostate cancer.

Research has not yet proven that the potential benefits
of testing outweigh the harms of testing and treatment.

It is believed that men should not be tested without first
learning about what is known and unknown about the
risks and possible benefits of testing and treatment.

Starting at age 50, men should talk to a health care
provider about the pros and cons of testing so they can
decide if testing is the right choice for them.

If an African American male has a father or brother who
had prostate cancer before age 65, they should have this
talk with a health care provider starting at age 45.

If the decision to be tested is made, the individual should
get a PSA blood test with or without a rectal exam.

How often one is tested will depend on the PSA level



The American Cancer Society does not recommend tests
to check for lung cancer in people who are at average risk.
There are screening guidelines for those who are at high
risk of lung cancer due to cigarette smoking. Screening
might be right if an individual have all of the following:

55 to 74 years of age
In good health

Have at least a 30 pack-year smoking history AND are
either still smoking or have quit within the last 15 years
(A pack-year is the number of cigarette packs smoked
each day multiplied by the number of years a person has
smoked. Someone who smoked a pack of cigarettes per
day for 30 years has a 30 pack-year smoking history, as
does someone who smoked 2 packs a day for 15 years.)

Screening is done with an annual low-dose CT scan
(LDCT) of the chest. If you fit the list above, talk to a
health care provider if you want to start screening.
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LAB IMAGING

INVASIVE
PROCEDURES



- Hematology studies

* Chemistry studies

 Radioimmunoassay
- Tumor markers

- Enzymes

- Hormones

* Metabolic products
- Proteins

- antigens

* Flow cytometry
- DNA

- Cell surface markers
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Patient’s
tissue sample or
blood sample

Pathology

Proteomic profile

Genomic profile



PATHOLOGY
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* Lung
e Surveillance/initial detection

e Benign/malignant
e Guidance for bx

I MRI -
I CT scans -




PET CT (POSITRON EMISSION
TOMOGRAPHY)

Pre- 2 months Post 4 months Post
Chemotherapy Chemotherapy Chemotherapy




CT SCAN




MAGNETIC RESONANCE IMAGE
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Some common

carcinomas: Leukemias:

Bloodstream

Lung Lymphomas:

Lymph nodes
Breast (women)

Colon
Some common
Bladder sarcomas:
Prostate (men =
Bone

Muscle
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Cancer Prefixes Point to Location

Prefix Meaning

adeno- gland
chondro- cartilage
erythro- red blood cell

hemangio- blood vessels

hepato- liver

lipo- fat

lympho- lymphocyte
melano- pigment cell
myelo- bone marrow
myo- muscle

osteo- bone




GRADING AND STAGING -

WAYS TO CHARACTERIZETUMOR
GROWTH AND PROGNOSIS




TUMOR GRADING




General Relationship Between Tumor Grade and Prognosis

100%

Low grade
Patient
Survival
Rate
High grade

Kelly. © 2004.

N
T

Yea rs

Artwork by Jeanne



Peeeee®
©eeeee
ee8eee
\ N\ N\ N\ N\ \

Normal

’\6 —
S
(OCIIOC)
(OLOLOYOXOXO]
»@'Q‘@‘@‘g’@{
(OXOXOLAOLO)
)

XSO
(QXOXOIONO)

Povese
e
s s s
AT AT ATAT AT

Hyperplasia

e — g
@OV ECEORD,
(/L 1/~ vl
i»@fi‘"*?&.‘.@g

@@ e
90O

O

= =<
@ ¢
S

S\= @‘i@
!iﬁ§h©1

- .

IORAOR

»!@@@3 S E
P0e@.
WAl A A AT A )g

Mild dysplasia



0000000

AAAAAA

OXCXOXOXOXO)
(XX OIOIONO]
COBCEE
»@ @0@0@66461

=
O 0@0@—34

OIOIOIOO10)
p ,@,Q,@)@,Q
¥@¢@§@¢@»@¢@4
>@J®Q@0@y@¢®4

~ P N AaTA -~

e e g g g
GO
%5 -(,?:-’;@81
(ORI A

[, Ly R S, SR PN
@ oV E /D,
S ’(‘g) )

(XA DY

‘7 “) (7 m’r'.”.s
’(Q&n‘s:@ OXOY)
@

Artwork by Jeanne Kelly. © 2004.



POLL QUESTION:

Which of the following represents
a high grade, poorly differentiated

tumor?

1. Grade

2. Grade

3. Grade lll
4. GradelV




STAGING

- Solid Tumors

 Hematologic Malignancies



TNM STAGING SYSTEM



STAGING

- Solid
0—4
- Clark/Breslow — Melanoma
* Dukes - Colon

* Hematologic
* Ann Arbor — NHL

- TNM doesn't fit



TNM STAGING




STAGING OF HEMATOLOGIC

MALIGNANCIES

* Lymphoma

- Leukemia

* Multiple Myeloma



TUMOR PATHOLOGY

* Tissue of origin

* Biological behavior

* Cell differentiation

* Hetero- vs. Homogeneity
 Mitotic count

* Vascularization

* Lymphatic invasion
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Stay Healthy » Information for Health Care Professionals » American Cancer Society Guidelines » Nutrition and Physical Activity B PRINT | @ SHARE

Guidelines for Cancer Prevention

Nutrition and Physical Activity Guidelines for Cancer Prevention Stay Healthy Topics

For the great majority of Americans who do not use tobacco, weight control, dietary choices, and levels of physical
activity are the most important modifiable determinants of cancer risk. The American Cancer Society quidelines reflect Stay Away from Tobacco
the most current scientific evidence related to dietary and activity pattemns and cancer risk. They focus on

Eat Healthy and Get Active
recommendations for individual choices but also present recommendations for community action to create a 1222

supportive social and physical environment in which individuals have genuine opportunities to choose healthy Be Safe in the Sun
behaviors Other Ways to Protect Yourself
Find Cancer Early

American Cancer Society Nutrition and Physical Activity Guidelines for Cancer A Erogeme s oy iod oty

Prevention (2012) Well

Tools and Calculators
Full text of current ACS guidelines on nutrition and physical activity for cancer prevention is available here

Information for Health Care
Professionals

Quick Look: Chart of American Cancer Society Guidelines on Nutrition and Physical
Activity for Cancer Prevention

View a summary chart of current ACS recommendations for individual choices and community action

For Your Patients: ACS Guidelines on Nutrition and Physical Activity for Cancer
Prevention

Review a consumer-friendly version of the American Cancer Society's nutrition and physical activity guidelines for
cancer prevention
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WHY ARE CANCER CLINICAL

TRIALS IMPORTANT?

- Clinical trials translate results of
basic scientific research into better
ways to prevent, diagnose, or treat
cancer

- The more people that take part,
the faster we can:

- Answer critical research 4
questions '

* Find better treatments and ways
to prevent cancer



WHY ARE CANCER CLINICAL

TRIALS IMPORTANT?

Compare statistics for selected cancer
sites.

Compare cancer statistics by both race and
sex.

Compare cancer statistics by race or
by the expanded race/ethnicity groupings.


http://seer.cancer.gov/faststats/selections.php?series=cancer
http://seer.cancer.gov/faststats/selections.php?series=race,sex
http://seer.cancer.gov/faststats/selections.php?series=race

WHY ARE CANCER CLINICAL

TRIALS IMPORTANT?

Compare statistics by age
groups for a selected cancer site, race, and sex.

Compare the differences between male and
female cancer statistics.

Compare Incidence, Delay-adjusted
Incidence and Mortality cancer statistics.


http://seer.cancer.gov/faststats/selections.php?series=age
http://seer.cancer.gov/faststats/selections.php?series=sex
http://seer.cancer.gov/faststats/selections.php?series=data

TYPES OF CANCER CLINICAL TRIALS


http://theconversation.com/why-we-need-to-pay-more-attention-to-negative-clinical-trials-59904
https://creativecommons.org/licenses/by-nd/3.0/

CLINICALTRIAL
"SPONSORS”



https://www.bmj.com/content/358/bmj.j3932
https://creativecommons.org/licenses/by/3.0/

Therapy

Phase llI

Total development
time: 12.5-22 yrs.



CLINICAL TRIAL PHASES

Phase 1 trials (helpful hint - What Dose?)

 How does the agent(s) affect the human body?
* What dosage is safe?

* Subjects on these trials are assigned to a
designated dose level of the drug(s) at the time of
enrollment

by Unknown Author is licensed under


https://thealevelbiologist.co.uk/cell-division-development-disease-control/respiratory-diseases-and-treatment/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Phase 1

Purpose:

To find a safe dose

To decide how the new treatment should be
given (by mouth, in a vein, etc.)

To see how the new treatment affects the
human body and fights cancer

Number of people taking part: from 20-80
participants



CLINICAL TRIAL PHASES

Phase 2 trials (helpful hint — What Disease?)

* Does the agent or intervention have an effect on
the cancer?

* Patients enrolled in this phase trial share same
tumor type and/or stage of disease



Phase 2

Purpose:

To determine if the new treatment has an effect
on a certain cancer

To see how the new treatment affects the body
and fights cancer

Number of people taking part: from 100 - 300
participants



CLINICAL TRIAL PHASES

Phase 3 trials (helpful hint - Is it better?)

* Is the new agent or intervention (or new use
of a treatment) better than the standard?

* Rare to have a placebo alone arm in a cancer
treatment trial



Phase 3

Purpose:

To compare the new treatment (or new use of a
treatment) with the current standard treatment

Number of people taking part: from 300 to
3000 participants



TREATMENT DEVELOPMENT

* Phase 3 Trials

 Randomly assigned to one of two (or more)
groups




WHY IS RANDOMIZATION IMPORTANT?

Provides the best way

So, all groups are as to prove the
alike as possible effectiveness of a new
agent or intervention




Phase 1

Number of Participants

20-80

Time Required
Up to several months

Purpose
Studies the safety of
medication/treatment

Phase 2

Number of Participants

100-300

Time Required
Up to (2) years

Purpose
Studies the efficacy

Phase 3

Number of Participants

300 - 3000*

* Variablo based on statsacal power

Time Required

One (1) - Four (4) years

Purpose
Studies the safety,

efficacy and dosing

This Photo

Phase 4

Number of Participants
Thousands

Time Required

One (1) year +

Purpose
Studies the long-term
effectiveness; cost

effectiy_g_g@ss;



https://www.nature.com/articles/s41746-018-0053-1
https://creativecommons.org/licenses/by/3.0/

ROLES OF THE CLINICAL RESEARCH

NURSE

* Advocate - human subject protection
* Support the informed consent process
* Regulatory specialist, collect data

* Care coordination and continuity with
the research team

* Clinician — direct care provider, study
coordinator, advanced clinician



JASON CARTER

CLINICAL TRIALS PROGRAM
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Research
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Find a Clinical Trial Explore Our Research Training at CCR Careers
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Clinical Labs/Branches Research Highlights Opportunities
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Clinical Trials FAQs News Our Campuses

Referring Physicians Find a Lab/Branch Get to Know CCR I CCR News




EVIDENCE BASED RESOURCES

WWW.cancer.org

http://www.asco.org/portal/site/ASCO

www.lacrn.org

www.cancer.gov

WWW.Nccn.org

WWW.0ns.org
www.training.seer.cancer.gov



http://www.cancer.org/
http://www.asco.org/portal/site/ASCO
http://www.iacrn.org/
http://www.cancer.gov/
http://www.nccn.org/
http://www.training.seer.cancer.gov/

POLL QUESTION:

Phase 1 clinical trials primary objective is
curative.

1. True

2. False



POLL QUESTION:

Phase 2 clinical trials primary objective is
efficacy of the medication or treatment.
1. True
2. False



POLL QUESTION:

Phase 3 clinical trials randomize patient
to test the new medication or treatment
compared to the standard of treatment.
1. True
2. False






