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THE IMPACT OF CANCER IN U.S.

• 1/3 women and half of men will develop cancer 

• In 2018, 600,000 will die of cancer

• 25% of all deaths are due to cancer

• (CNN) September 12, 2018

• By the end of the century, cancer will be the No. 1 killer globally

•WHO International Agency for Research on Cancer.

https://www.iarc.fr/


CANCER
WHERE WE HAVE BEEN;

WHERE WE ARE;
WHERE WE ARE GOING

Karkinos: from Greek work for ’crab”
Onkos: Greek term for a mass or a burden



CANCER: WHERE WE STARTED

• 400 BC- Hippocrates : 

• Cancer “best left untreated, since patients live longer that way”

• 130 A.D- Galen :  “Excess of black bile causes cancers” 

Bleeding and purging rituals 

Unchallenged for over 1300 years

• 1761- Giovanni Morgagni:  Autopsies relate illness to pathologic findings

• 1761: John Hill published “Cautions against the Immoderate Use of Snuff”

Lip, mouth, and throat cancer

• 1761: Percival Pott



WHAT CAUSES CANCER?

1761: Percival Pott noted a marked 
rise in scrotal cancer in chimney 
sweeps in London

✓ Orphan boys starting age 4-5

✓ Irritation from chimney soot

✓ First to identify cause and effect

1875: Child labor laws

✓ Cancer incidence disappeared



WHAT CAUSES CANCER?

• 1914:  Francis Carter Wood: 

“We have learned nothing, therefore, about the real cause of 
cancer or its actual nature.  We are where the Greeks were.”

• 1915:  Cancer produced by applying coal tar to rabbit skin

• 1918:   Sarcoma in chickens caused by a virus

• 1950s:  Occupational

• 1950:   “Smoking and Carcinoma of the Lung; Preliminary Report”

• 1992:   BRCA 1 and 2 genes identified

•Ongoing: ? Obesity, exercise, diet, supplements



THE EVOLUTION OF CANCER CARE

Surgery

Chemotherapy

Radiation



ALBERT EINSTEIN

"Imagination is more important 
than knowledge. For knowledge is 
limited, whereas imagination 
embraces the entire world, 
stimulating progress, giving birth to 
evolution.”



CANCER TREATMENT: SURGERY

•“A chance to cut is a chance to cure.”
•“Heal with steel.”



AMBROISE PARE (1510-1590)

• French barber surgeon

• “Je le pansai, Dieu le guerit” 
(I bandaged him and God healed him)

• Introduced ligating arteries in 
amputations

(instead of cauterization with red-hot iron) 

• 1572:  As a Huguenot, his life was saved 
during St Bartholomew’s Day Massacre 
when King Charles IX locked him in a 
clothes closet.



ANESTHESIA: 
NO MORE SURGERY=PAIN

1846

First public display of general anesthesia

Dr. William Morton

“The Ether Dome”

Massachusetts General Hospital



MGH : Built in 1811, designed by Charles Bulfinch

ETHER DOME:  Operating room from 1821-1867



MASSACHUSETTS GENERAL HOSPITAL TODAY





THEODOR BILLROTH (1829-1894)

Austrian surgeon

Father of abdominal surgery

Firsts:

1855: First to resect rectal cancer

1872: First esophagectomy

1873: First laryngectomy

1881: First gastrectomy for cancer 



THEODOR BILLROTH

"It is one of the 
superficialities of 
our time to see in 
science and in art 
two opposites.  
Imagination is the 
mother of both."



THEODOR BILLROTH

Introduced sharing information:  

• Patient selection, surgical techniques

•Discussion of mortality and morbidity

• Publish all results



"It is one of the superficialities of our time to see in 

science and in art two opposites," he wrote in a letter. 

"Imagination is the mother of both."



PRESIDENT GROVER CLEVELAND 
(1837-1908)

• July 1, 1893, he boarded a friend’s yacht

• Then not seen for 5 days.

• Secretly, doctors removed a cancerous tumor 
from his upper jaw.

• Truth revealed 24 years later.

•Most memorable quote: “Tell the truth.”

• 2011 book is first full account of events.



DR. WILLIAM 
HALSTED

(1852-1922)
“Father of Modern Surgery”

• Firsts:

• Began first modern surgical residency

• Temperature charts on medical records

• Emergency blood transfusion (on his sister) 
and one of first gallstone surgeries (on his 
mother)

•Use of cocaine for local and spinal anesthesia

•Use of rubber gloves in surgery



DR. WILLIAM HALSTED: RADICAL MASTECTOMY
“AVOID MISTAKEN KINDNESS”

Initial series:

• Large wounds healed by granulation

• All patients had lymphedema, restricted arm 
movement

• Chronic pain

Eventually, he was first to promote 
“safe surgery”



WILLIAM HALSTED’S 
RADICAL MASTECTOMY:

Johns Hopkins Hospital 

1896: Reported on 50 patients:

• 3-year chest recurrence of 20%

• No surgical deaths

• 5-year survival of 40% 





WILLIAM SHAKESPEARE
HAMLET ACT 4, SCENE 3 (CLAUDIUS

“Diseases desperate grown
By desperate appliance are relieved,
Or not at all”





AVOIDING MISTAKEN KINDNESS



CANCER TREATMENT: CHEMOTHERAPY



CANCER TREATMENT: CHEMOTHERAPY

1600s:  physician Gideon Harvey called chemists “the most impudent, 
ignorant, flatulent, fleshy and vainly boasting sort of mankind.”

1917: soldiers exposed to mustard gas had bone marrow failure

➢Banned by Geneva Protocol, 1925

1942: Goodman and Gilman, at Yale Medical School

➢First used nitrogen mustard against lymphoma

1937: Lucy Willis in India identified the vitamin folic acid.

➢Infusion could restore normal blood cells in vitamin-deficiency

1947:  Sidney Farber used anti-folate on acute leukemia in children



DR. SIDNEY FARBER

Trained in medicine in Heidelberg and Freiburg,  Harvard

1929: First full-time pathologist at Children’s Hospital, 
Boston

1946: inspired to focus on most hopeless diagnosis: 

Childhood leukemia:  “it could be measured”’

He injected patients with folic acid…

hastening their deaths

1947: new version of antifolate Aminopterin - blocking 
chemical reaction needed for DNA replication

➢First chemotherapy to prove effective in cancer

➢Initial reaction: disbelief and resistance



FARBER’S FIRST LAB: THE BASEMENT 



SIDNEY FARBER, MD

“It has been said the 
purpose of life is to 
spend it on something 
that outlives you.

No man finds his 
ultimate end in himself, 
but does so by sharing 
with others.”







CANCER TREATMENT: RADIATION



MARIE CURIE 
(1867-1934)

Developed theory of radioactivity

Developed techniques for isolating isotopes

Discovered two elements (Polonium, Radium)

First woman to win Nobel Prize

• Only person to win in 2 sciences

• Curie family legacy: 5 Nobel Prizes

Died of aplastic anemia from radiation 
exposure



← →



CANCER TREATMENT: RADIATION

• 1900: first used to treat cancer

• Soon discovered it could cause cancer

•Current methods:

•Conformal radiation therapy (CRT)

• Intensity-modulated radiation therapy (IMRT) 

•Gamma Knife

• Intraoperative radiation



BREAST CANCER

PANCREAS CANCER

MELANOMA



CANCER INCIDENCE IN US, 2018



MORTALITY TRENDS

•Lung, colorectal, breast, and prostate cancer:
•Nearly half of all cancer deaths

•Decreased 36% between 1991-2015

•Stomach cancer:
• Since 1930, death rate has gone from 40 ⇢ 3 per 100,000

•Pancreatic cancer:
•Death rate is stable over last 40 years: 11 per 100,000



CANCER INCIDENCE IN US, 2018



CANCER INCIDENCE IN US, 2018



EVOLUTION OF BREAST CANCER TREATMENT

o1896:  Radical mastectomy 

o1930:  Radiotherapy added

o1937:  Ultra-radical mastectomy

o1969:  Dedicated mammography units 

o1970-80s: Breast conservation 

o1975:  Chemotherapy

o1978:  Tamoxifen 

o1995:  BRCA 1 and 2 

o1996:  Sentinel lymph node biopsy

o1998:  Herceptin

o2010:  Nipple-sparing mastectomy, oncoplastic techniques

o2018:  TailoRx trial for Oncotype DX; non-surgical trials



BENEFIT OF MAMMOGRAM, EARLY DETECTION



PANCREAS CANCER

•3% of all cancers

•Overall 5 year survival rate 7%

•Most patients present unresectable

•Surgery “Whipple operation”
•Since 1935



CANCER INCIDENCE IN US, 2018



“IT'S HARD TO RAISE AWARENESS OF 
PANCREATIC CANCER - PEOPLE WHO GET IT 

DON'T LIVE LONG ENOUGH.”

RANDY PAUSCH
AUTHOR OF  "LAST LECTURE"



MELANOMA

6% of male cancers, 4% of female cancers

Fastest growing in incidence

5 year Survival: 

✓ 99% if localized

✓ 63% if involving lymph nodes

✓ 10% with distant spread



MELANOMA
• than $100,000 per year



“METASTATIC MELANOMA 
GIVES CANCER A BAD NAME”

•91,270 new cases in US in 2018

•9,320 deaths from metastatic melanoma

•Not responsive to chemotherapy or radiation

• Immune therapy…



SHERLOCK HOLMES
SIR ARTHUR CONAN DOYLE’S  

A STUDY IN SCARLET

“In solving a problem of this 
sort, the grand thing is to be 
able to reason backwards.    
That is a very useful 
accomplishment, and a very 
easy one, but people do not 
practice it much.”



THE FOURTH LEG OF THE STOOL



PEMBROLIZUMAB (KEYTRUDA)

Jimmy Carter:

• July 2015:  Announced metastatic melanoma

• Treated with surgery, radiation, Keytruda

• December 2015:  Announced “cure”



TARGETED THERAPIES

Human monoclonal antibodies

✓Part human/part mouse

✓Identical proteins, made in the lab

✓Activate the immune system

✓Suffix “-umab”



James Allison and Tasuku Honjo win 
2018 Nobel Prize in Medicine

OCTOBER 1, 2018

Research studying a protein that 
functions as a brake on the 
immune system.

Releasing the brake allowed 
immune system to attack cancer 
cells, the immune checkpoint 
theory, has “revolutionized 
cancer treatment and has 
fundamentally changed the way 
we view how cancer can be 
managed.”



YERVOY (IPILIMUMAB) BINDS TO CTLA-4



OPDIVO: NIVOLUMAB
(ANTI-PD-1 IMMUNE CHECKPOINT INHIBITOR)

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjM1_C3o73dAhVQJt8KHWasBdMQjRx6BAgBEAU&url=https://www.scoop.it/t/yervoy-ipilimumab-bms-melanoma-fda-approval/?%26tag%3D#Opdivo&psig=AOvVaw0SVaRpaQnlLgBWqrVGS3fB&ust=1537109817245493


DR. SIDNEY FARBER
• Announced metastatic melanoma

• Treated with surgery, radiation, Keytruda

• Announced “cure” August 2015



RESEARCH!!
CHECKPOINT INHIBITOR TRIALS FOR TNBC BREAST CANCER

FIRST LINE:

IMpassion130: chemo +/- atezolizumab for untreated  TNBC

Phase 1 and 2  trials with avelumab and nivolumab as monotherapy

ADJUVANT:

SWOG 21418 and A-BRAVE: pembrolizumab and avelumab after chemo

KEYNOTE-522: randomizes pembrolizumab vs. placebo with chemo

NeoTRIPaPDL1: randomizes chemo +/- atezolizumab

METASTATIC: 

KEYNOTE-355:  first line pembrolizumab

KEYNOTE-119: pembrolizumab with chemo as second line



“As Drug Costs Soar, People 
Delay Or Skip Cancer 
Treatments”
• Treating melanoma patients with 

Keytruda, costs $152,400 a year.

•One-quarter of all cancer patients 
chose not to fill a prescription due 
to cost, according to a 2013 study 
in The Oncologist

http://www.medscape.com/viewarticle/845707
https://www.ncbi.nlm.nih.gov/pubmed/23442307


▪“The promise of immunotherapy currently has been 
realized as the fourth major method in cancer 
therapy for lung, bladder, colon cancer and 
melanoma.”
▪“Immunotherapy finally has landed at the doorstep 
and is about to cross the threshold… and join the 
list of therapies that put the Halsted hypothesis and 
mastectomy into the rear view mirror.”

De La Cruz and Czerniecki, Ann Surg Oncol, October, 2018 



“If I have seen 
further, 

it is by standing 
on the shoulders 

of giants.”
Sir Isaac Newton, 1675
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