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Epidemiology of cancer

• Incidence

• Mortality

• Age standardized rates (e.g deaths per 100,000 population per year)

• New cancer cases in 2020: 19 292 789 cases

• Cancer death in 2020: : 9 958 133 deaths
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Source: https://www.who.int/news-room/fact-sheets/detail/cancer 5
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https://cancerpreventioneurope.iarc.fr/
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Strategies
• Information-Education-Awareness
• Prevention

• Goal: to interfere with the development of the disease
• Vaccination (e.g HPV, Hepatitis B)
• Surgical preventive strategies (e.g. Preventive bilateral mastectomy in BRCA patients)

• Screening
• Goal: to detect the disease at an early form, that is still amenable to treatment and 

potential cure
• Breast cancer screening
• Cervical PAP smear, HPV testing
• Colorectal cancer screening

• Treatment
• Make it available to everyone
• Treat your patient according to state of the art guidelines
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Factors contributing in carcinogenesis

• Genetics

• Environmental factors

• Age

• Acquired predisposing conditions to cancer
• Chronic inflammation

• Precursor lesions

• Immunodeficiency
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Environmental factors

• Dominant risk factors

• Age standardized death rates changed significantly
• Drop in stomach cancer incidence-refrigeration

• Drop in lung cancer incidence-changes in smoking habits

• Increasing incidence of liver cancer-HBV and HCV infection, obesity more 
common
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Environmental factors

• Smoking (and second hand smoke)

• Obesity (14% of cancer deaths in men and 20% in women related to
obesity)

• Diet (vegetables and fruits, high fiber intake)

• Alcohol

• Reproductive history (unopposed estrogen, breastfeeding, HRT)

• Environmental carcinogens (UV/sun, sunbed, radon, water pollutant
etc.

• Infections (HPV, H. Pylori, HBV, HCV, EBV, HTLV-1)
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The European Code Against Cancer: cancer-code-europe.iarc.fr

12 WAYS TO REDUCE YOUR CANCER RISK
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https://cancer-code-europe.iarc.fr/index.php/en/


Smoking
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Smoking (especially cigarettes) is related to 
cancer of the
• Mouth

• Pharynx

• Larynx

• Esophagus

• Pancreas

• Urinary bladder

•LUNG
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Infections
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Human Papillomavirus
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• Over 200 HPV types

• 14 types considered high risk (oncogenic)

• High risk (oncogenic) HPV- squamous cell carcinoma of vulva, vagina, 
cervix, penis, anus, tonsilla and oropharynx

• MOST IMPORTANT: HPV 16 and 18

• Other high risk HPVs: 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, (66, and 
68)

• Co-carcinogens in cervical cancer:
• Multiple sexual partners

• Young age at first intercourse

• High parity

• Immunosuppression, HIV co-infection

• Oral contraceptives

• Smoking 27



CERVICAL CANCER IS A MAJOR GLOBAL HEALTH ISSUE
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CERVICAL CANCER IS A MAJOR GLOBAL HEALTH ISSUE
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Cervical cancer-squamous cell carcinoma
from the archive of the 2nd Dept. Of Pathology, Semmelweis 

University, Budapest, Hungary 30



Cervical cancer- Squamous cell carcinoma
from the archive of the 2nd Dept. Of Pathology, Semmelweis 
University, Budapest, Hungary 31



Worldwide status of cervical cancer screening 
programmes
• Low risk HPV- condyloma acuminatum (perineal, vulvar, penile, 

perianal)-HPV6 and HPV 11 in 90%

www.hpvcenter.net
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Prevention-vaccination
• Quadrivalent vaccine: Gardasil® (HPV 6, 11, 16, and 18)

• The L1 capsid proteins are produced in yeast cells (Saccharomyces cerevisiae) and 
mixed with an aluminum adjuvant. 

• For both males and females who are 9–26 years of age
• three doses at 0, 2, and 6 months. 

• Bivalent vaccine: Cervarix® (HPV 16 and 18)
• The VLPs in this preparation are generated in insect cells with baculovirus and an 

adjuvant with ASO4 and monophosphoryl lipid A via bacterial cell walls 
• For girls and women 10–25 years of age and is given in three doses at 0, 1, and 6 

months. 

• Nonavalent vaccine: Gardasil 9 ® (HPV 16, 18, 31, 33, 45, 52, and 58) and 
(HPV 6, 11)
• protection from 70 to 90% of cervical cancer-causing HPV infections 
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www.hpvcenter.net

Worldwide status of HPV vaccination 
programmes
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To eliminate cervical cancer as a public health problem, all 
countries must reach and maintain an incidence rate of fewer 
than 4 new cases of cervical cancer per 100 000 women per 
year. Achieving that goal rests on three key pillars and their 
corresponding targets:

Vaccination: 90% of girls fully vaccinated with the HPV vaccine 
by the age of 15 years;
Screening: 70% of women screened using a high-performance 
test by the age of 35 years, and again by the age of 45 years;
Treatment: 90% of women with pre-cancer treated and 90% of 
women with invasive cancer managed.

Each country should meet the 90–70–90 targets by 2030 to get 
on the path towards eliminating cervical cancer by the end of 
this century.

A cervical cancer-free future: First-ever global 
commitment to eliminate a cancer
17 November 2020 News release

Sourcs: https://www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-to-eliminate-a-cancer
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Helicobacter pylori
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H.pylori

• 1983. Campylobacter pylori

• Gram negative rods

• its role in chronic gastritis (antrum), peptic ulcer disease,              
gastric carcinoma, gastric MALT lymphoma
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Therapy

Endoscopy

Biopsy

Diagnosis



Alc. Blue-PAS

H.pylori-Giemsa

H. Pylori by immunohistochemistry



Shigillocellular carcinoma-diffuse type

Adenocarcinoma (intestinal type)

Shigillocellular cc-diffuse type



Other oncogenic viruses

• Human T-Cell Leukemia Virus Type 1 (HTLV-1)
• A retrovirus endemic in Japan, the Caribbean, South America and Africa 

• causes adult T-cell leukemia/lymphoma.

• Epstein Barr Virus (EBV)
• ubiquitous herpesvirus

• Burkitt lymphomas, B-cell lymphomas in patients with T-cell
immunosuppression (HIV infection, transplant recipients) , other cancers

• Hepatitis B Virus and Hepatitis C Virus (HBV and HCV)
• 70% to 85% of hepatocellular carcinomas
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Alcohol
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Esophageal cancer (Photo archive 2nd Dept of Pathology)

Hepatocellular carcinoma and cirrhosis (Photo 
archive 2nd Dept of Pathology)

Pancreatic cancer (Photo archive 2nd Dept of Pathology)
45



Obesity
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Cancer
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SUN/UV exposure

• Ionizing radiation causes chromosome breakage, translocations, and
point mutations, leading to genetic damage and carcinogenesis.

• UV rays induce the formation of pyrimidine dimers within DNA, 
leading to mutations. 

• UV rays can give rise to skin cancers. Basal cell carcinoma, Squamous
cell carcinoma and Melanoma.

• xeroderma pigmentosa individuals have defects in the repair of 
pyrimidine dimers and are at particularly high risk.
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Environmental carcinogens
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From Robbins Pathologic basis of diseases 10th edition54



Chemical carcinogenesis

• Scrotal skin cancer in chimney sweeps due to chronic exposure to soot- described by Sir Percival Pott in London 

• Danish Chimney Sweeps Guild ruled that its members must bathe daily

• Chemical carcinogens have highly reactive electrophile groups that directly damage DNA, leading to mutations and cancer

• Direct-acting agents do not require metabolic conversion to become carcinogenic

• Indirect-acting agents are not active until converted to an ultimate carcinogen by endogenous metabolic pathways. Hence, 
polymorphisms of endogenous enzymes such as cytochrome P-450 may influence carcinogenesis

• After exposure of a cell to a mutagen or an initiator, tumorigenesis can be enhanced by exposure to promoters, which stimulate 
proliferation of the mutated cells.

• Human carcinogens
• direct-acting agents (e.g., alkylating agents used for chemotherapy)
• indirect-acting agents (e.g., benzo[a]pyrene, azo dyes, aflatoxin)
• promoters or agents that cause pathologic hyperplasias of the endometrium or regenerative activity in the liver
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Age

• Cancer incidence rises with increasing age

• Cancer is the leading cause of death in women aged 40-79 and in men 
60-79

• Childhood cancer
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Acquired Predisposing Conditions to cancer

• Chronic inflammation

• Precursor lesions

• Immunodeficiency
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Chronic inflammation
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Precursor lesions

• Metaplasia e.g. Barrett mtpl and esophageal adenocarcinoma

• Dysplasia e.g. HSIL and cervical cancer

• Hyperplasia e.g endometrial hyperplasia and endometrioid carcinoma
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Immunodeficiency

• deficits in T-cell immunity increased risk for cancer

• Oncogenic viruses

• Lymphoma, carcinoma, sarcoma
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3 important issues to remember
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The European Code Against Cancer: cancer-code-europe.iarc.fr

12 WAYS TO REDUCE YOUR CANCER RISK
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https://cancer-code-europe.iarc.fr/index.php/en/


To eliminate cervical cancer as a public health problem, all 
countries must reach and maintain an incidence rate of fewer 
than 4 new cases of cervical cancer per 100 000 women per 
year. Achieving that goal rests on three key pillars and their 
corresponding targets:

Vaccination: 90% of girls fully vaccinated with the HPV vaccine 
by the age of 15 years;
Screening: 70% of women screened using a high-performance 
test by the age of 35 years, and again by the age of 45 years;
Treatment: 90% of women with pre-cancer treated and 90% of 
women with invasive cancer managed.

Each country should meet the 90–70–90 targets by 2030 to get 
on the path towards eliminating cervical cancer by the end of 
this century.

A cervical cancer-free future: First-ever global 
commitment to eliminate a cancer
17 November 2020 News release

Sourcs: https://www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-to-eliminate-a-cancer
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