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Cancer: A global phenomenon



Regional cancer incidence rates (per 100,000 people)

https://ourworldindata.org/cancer#all-charts



Cancer underwriting questions

Diagnosis:

▪ Accurate and Adequate?

Treatment:

▪ Appropriate? Completed?

▪ Anything else needed?

Surveillance:

▪ Appropriate follow-up for recurrence - imaging, labs including tumor markers, liquid biopsy?

▪ Assessment of treatment risk and second malignancy?

▪ Anything else not required, but useful?

These then inform    Conditional survival:

▪ Impact of age, prognostic factors, treatment, and follow-up?

▪ Insurable at what point (and with what terms)?



PROSTATE 
CANCER 
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Prostate Cancer in the U.S.

Prevalence in 2025 - estimated 3,552,460 men living with prostate cancer in the U.S.
▪ 43% of all male cancer survivors
▪ ~2% of the entire male population

About 1 in 9 men will be diagnosed with prostate cancer during their lifetime 
▪ Yet at least 1/2 of men over age 40 will develop prostate cancer

The overall prostate cancer specific 5-year survival rate ~99%

Despite these high 5-year survival rates, outcomes are variable

▪ 100% survival in organ-confined disease 

▪ 34% survival with advanced disease

10/29/2025

➢ The challenge: 

➢ Identify the high-risk cases and not the indolent cancers

Copyright Munich Re Life US - Not for Further Distribution 



▪ Prostate cancer death rate 

18.8/100k

▪ Rates have been 

improving since 1992

➢ Earlier diagnosis

➢ Improved management

➢ Advances in treatment

Data sources: National Center for Health Statistics (NCHS), Centers for Disease Control and 

Prevention, 2021



Diagnosis, not development

▪ Median age at diagnosis 67

▪ Median age at death 79

▪ From 2007-2013, the 

incidence of early-stage 

disease decreased in men 

aged >50 

▪ In 2018 compared with 2011, 

the incidence of metastatic 

cancer in men of all ages (and 

especially for ages >75) 

increased, by ~6.5% annually



NCI – SEER Registries

After years of declining rates, increase 

in prostate cancer mortality rates in the 

last 10 years

▪ Related to declines in screening??



PSA/Prostate Cancer Case #1

• Insurance lab PSA 5.4 ng/mL (lab otherwise unremarkable)

➢Rate for lab results?

➢What is the likelihood of having prostate cancer?

➢What is the risk if has prostate cancer?

Clinically significant prostate cancer (csPCa)

Likelihood of prostate cancer, depending on source, 25-50%

▪ ~20% low-grade

▪ 5-25% csPCa

59 year-old man; 5’8” 173#   $1500k

Heltemes, B. (2025). Life insurance application for a 59-
year-old man [AI-generated image]. Microsoft Copilot.



Underwriting Assessment

➢ What is the risk if has prostate cancer?

Clinically significant prostate cancer (csPCa)

➢What else can help determine that risk?

Risk depends on:

▪ PSA level and kinetics (eg PSA velocity/doubling time, PSA density, Free% PSA)

▪ Age, family history, digital rectal exam (DRE), symptoms

▪ Other biomarkers (eg PCA3, PHI, 4K score, ExoDx Prostate)

▪ Transrectal Ultrasound, mpMRI

▪ Any prior biopsy results



Case #1 59 yo man with elevated PSA

PSA 5.4 ng/mL

APS: 

• History of Adult ADHD, Hyperlipidemia. Non-smoker. Father died of heart disease age 80. 

• PSA 3 years ago 5.2, repeat was 3.5. Normal DRE.

• PSA one year ago 4.1.

➢ How does that change your assessment?



Case #1 59 yo man with elevated PSA

Urology evaluation:

• Normal DRE, no symptoms

• Repeat PSA 5.4, PHI 35

• Biopsy advised

• Plan for Active Surveillance 

➢ AS appropriate?

➢ Cancer stage?

➢ Mortality risk with GG 1 PCa?

➢ Offer?



Gleason’s Grading System
Original Schematic

1: Small uniform glands

2: More stroma between glands

3: Distinctly infiltrative margins

4: Irregular masses of neoplastic cells

5: Anaplastic - only occasional gland 

formation

Graphic courtesy Jack Swanson

Gleason score:

Derived by adding the value 

of the two most prevalent 

differentiation patterns (a 

primary grade and a 

secondary grade)

Even though there are often 

more than two different 

patterns!



Prostate Cancer Histologic Grade Groups (GG)

➢ Prior patterns 1 and 2 no longer considered to be cancer (but may represent increased risk?)

➢ By separating out a Gleason’s score of 3+4 vs 4+3 and of 8 vs 9-10, the GG alone was 

consistently better at predicting higher risks of T3-4 disease

➢ Tertiary grade still matters!

GG I: Gleason score 3+3=6 

GG II: Gleason score 3+4=7

GG III: Gleason score 4+3=7 

GG IV: Gleason score 4+4 or 3+5=8

GG V: Gleason score 4+5=9 or 5+5=10



Prostate cancer stage groups – AJCC 8th Edition

Stage T N M
Grade 

group
PSA

I
cT1a-c, T2a

pT2
N0 M0 1 <10

IIA
As above, 

or cT2b-c
N0 M0 1

10-20

<20

IIB T1-2 N0 M0 2 <20

IIC T1-2 N0 M0 3 or 4 <20

IIIA T1-2 N0 M0 1-4 >20

IIIB T3-4 N0 M0 1-4 Any 

IIIC Any T N0 M0 5 Any

IVA Any T N1 M0 Any Any

IVB Any T Any N M1 Any Any

Clinical (c) staging:

▪ cT0 – No evidence of primary tumor

▪ cT1a/b – Incidental finding at TURP

▪ cT1c – Clinically inapparent, biopsy diagnosis only

▪ cT2a – Palpable on DRE < ½ of one lobe

▪ cT2b – Involves up to one lobe

▪ cT2c – Involves both lobes

▪ cT3a – Extraprostatic extension (through ‘capsule’)

▪ cT3b – Seminal vesicle invasion

▪ cT4 – Fixed, or invades adjacent structures

Pathological (p) staging:

▪ pT2 – Organ confined

▪ pT3a – Extraprostatic extension or microscopic 
invasion of bladder neck

▪ pT3b – Seminal vesicle invasion

▪ pT4 – Fixed or invades adjacent structures other than 
seminal vesicles



National Comprehensive Cancer Network (NCCN) 

➢ Very low risk disease

▪ T1c, GG 1, and PSA <10

▪ Fewer than three positive biopsy cores

▪ Less than 50% involvement in each core

▪ PSA density <0.15 ng/mL/gram

➢ Low risk disease

▪ T1 to T2a, GG 1, and PSA <10 ng/mL

▪ Does not qualify for very low risk

➢ Favorable intermediate risk disease

▪ Low risk disease plus:

▪ Percentage of positive biopsies <50

▪ One of the following: T2b/c, PSA 10-20, or GG 2 or 3

Risk Level With Newly Diagnosed Prostate Cancer

Active surveillance (AS) usually 

recommended

Consider AS; or Prostatectomy or 

Radiation if preferred

Prostatectomy or Radiation, but AS 

can be considered



Copyrights apply



▪ Trends in use of Active 

Surveillance for GG1 

prostate cancer between 

2010 and 2020



Case #1 59 yo man with GG 1 prostate cancer

PSA 5.4, normal DRE, no symptoms

GG 1 Prostate cancer in 6 of 12 biopsy cores

Undergoing Active Surveillance 

➢ Mortality risk with GG 1 PCa?

➢ Offer?



Relative survival of men with prostate cancer, 5 and 10 years after 

diagnosis — US, 2001-2016Stage 5-Year 10-Year

Localized 100.0 100

Regional 98.6 96.1 

Distant 30.7 18.5
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Caveats:

• Most in this era received definitive treatment

• Even 10-year survival rates don’t tell the whole story with early-stage prostate cancer!

Prostate Cancer Survival Rates by Stage



AJCC 8th Edition 

Stage Group
5-Year Survival (%) 15-Year Survival (%)

I >99 ~95–97

II (IIA, IIB, IIC) >99 ~93–96

III (IIIA, IIIB, IIIC) >99 ~85–92

IVA (N1, M0) ~96–99 ~75–85

IVB (M1) ~32 <5

Survival rates by AJCC Stage Group



Management of localized prostate cancer

▪ NCCN very low risk 

▪ Active surveillance (AS) usually recommended

▪ NCCN low risk 

▪ Can consider AS, along with Prostatectomy or Radiation

▪ Other factors (biomarkers, MRI) often useful

▪ NCCN favorable intermediate risk

▪ Prostatectomy with pelvic lymph node dissection or RT with ADT preferred

▪ AS a consideration if patient preferred, but is of higher risk 

▪ Possibly MRI-guided high-intensity focal ultrasound therapy?

▪ All others

▪ Definitive treatment vs ADT, Chemo, or supportive Tx – depending on extent, health, life 
expectancy



Long-term outcomes in those undergoing AS

PASS Cohort

26

GÖTEBORG-1 screening trialdoi:10.1001/jama.2024.6695. doi:10.1016/j.eururo.2025.06.012.

.

▪ OK to consider prostate cancer-specific rather than all-cause mortality?



Active Surveillance follow-up strategy

No single widely accepted AS monitoring strategy…

▪ PSA every 6 months

▪ Reassess if PSA doubling time of <3 years or a rise of PSA >10 to 15 ng/mL

▪ DRE yearly

▪ Repeat biopsy after 6 to 18 months (MRI-targeted if feasible)

• Thereafter as needed with changes

• mpMRI an alternative to repeat biopsy – then biopsy if MRI evidence of growth or a PI-RADs 

increase

▪ Definitive treatment usually advised if:

• Progression to a higher-grade disease

• New abnormalities on DRE or imaging suggestive of extracapsular extension

• Serial, confirmed rises in PSA



Issues with Active Surveillance

▪ Most who progress do so within the first two years (undersampling

error??), but the risk continues to accrue with ongoing surveillance

▪ With limited biopsy sampling, can miss high grades

▪ Upgrade Gleason score after radical prostatectomy ~30%

▪ In PASS cohort, upgrade rate of 23% at confirmatory biopsy and 43% at 10 

years 

▪ However…

▪ Recent data, in the era of MRI targeted biopsies, suggest a 10-15% upgrade 

rate



Case #1.5 - A now 62 year-old man …

At age 59: 

• Urology evaluation normal DRE, volume est. 40cc

• Repeat PSA 5.4, PHI 35. 12-core biopsy obtained.

• GG 1 cancer in 6 cores – Active Surveillance

Now 3+ years later and applying for coverage

• PSA 7/22 (6 months after biopsy) 11.3; repeat PSA 8.5

mpMRI: Prostate volume 54.8ml. Lesion 8mm x 7mm left lateral mid peripheral zone; PIRADS 4. 

Changes of prostatitis right base and mid peripheral.

➢ Likelihood of csPCa?

➢ Any concerns?

➢ I hope so!
Prostate MRI_Yoo S -Korean journal of urology(2015)



Prostate Multiparametric MRI (or Biparametric?)
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Goal is to recognize clinically significant prostate cancer
And not low grade, prostate confined tumors

• PI-RADS 1 – Clinically significant cancer is highly unlikely to be present.

• PI-RADS 2 – Clinically significant cancer is unlikely to be present.

• PI-RADS 3 – The presence of clinically significant cancer is equivocal.

• PI-RADS 4 – Clinically significant cancer is likely to be present.

• PI-RADS 5 – Clinically significant cancer is highly likely to be present.

MRI also used to “target” the biopsy to the suspicious site
Identifies more csPCa and more accurate tumor grading



Prostate mpMRI -- For detection of csPCa 

Per a 2024 systematic review and meta-analysis

PIRADS 3-5: 

• 96% sensitivity; 43% specificity; AUC 0.86

PIRADS 4-5: 

▪ 89% sensitivity; 66% specificity; AUC 0.89

Per a Dutch assessment of AI-assisted MRI       
(doi: 10.1001/jamanetworkopen.2025.15672)

PIRADS 3-5, AI-assisted vs unassisted:

▪ Sens 96.8% vs 94.3%; Spec 50.1% vs 46.7%

▪ AUC AI assisted 0.916 vs 0.882 unassisted

Oerther B. Published Online: August 13, 2024

https://doi.org/10.1148/radiol.233337

https://doi.org/10.1148/radiol.233337


Case #1.5 - 62 yo man with prostate cancer

• Repeat PSA 8.5

• mpMRI: Prostate volume 54.8ml. Lesion 8mm x 7mm left lateral mid peripheral zone; PIRADS 4. 

Changes of prostatitis right base and mid peripheral. 

• Repeat fusion targeted biopsy – Gleason’s score 3+4 in 40% of one core

➢ AS still appropriate?

Targeted biopsy_Watanabe Y - JMRI(2012)



Risk Stratification

➢ Anatomic staging (TNM) - tumor extent

➢ Gleason grade – tumor differentiation

➢ PSA level

▪ Most important prognostic factors - but still do not fully inform how the tumor will behave

➢ Other Prognostic Factors:

• PSA dynamics – PSA density and velocity, % free PSA

• Additional biomarkers – PHI, 4K score, % proPSA

• Multi-parametric MRI and TRU/S findings

• Molecular assays

• Presence of germline mutations

• Polygenic risk score

▪ Factors that impact prognosis and treatment:
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PSAD 8.5/54.8 = 0.157

PHI 35 – intermediate risk

PIRADs 4



Case #1.5 - 62 yo man with prostate cancer

✓ PSA 8.5; PSAD 0.155

✓ mpMRI: Lesion 8mm x 7mm; PIRADS 4. 

✓ Gleason’s score 3+4 in 40% of one core = GG 2

• Elected to undergo brachytherapy 9/22

• Follow-up since: No issues or findings except increase in urinary urgency and nocturia

• Select subsequent PSAs: 

8/22 3.9

1/23 1.8

2/24 0.7

10/24 0.42

8/25 0.12

➢ Stage and grade now?
cT1c, GG2, PSA <20 = Clinical stage group IIB  

➢ Time to assess the case!

Prostate Brachytherapy_Fukuda -Journal of radiation research(2014)



Reference 0 (IA) =
• Age 51-70

• T1a-c, N0

• GG 1

• Core biopsy <50%

• PSA < 6

10-year PCSM ranges from 0.3 

to 40% by stage

IIB equivalent (~8.5% at 15 yrs)

Mostly favorable factors

Ongoing but low risk to at least 

15 years out

Prostate cancer specific mortality by risk score

JAMA Oncol. Published online  October 22, 2020. doi:10.1001/jamaoncol.2020.4922



Insurance lab PSA 0.02

➢ Offer possible, 7 months 
after surgery? 

What if had robotic assisted radical prostatectomy rather than radiation therapy 

and subsequent PSAs were all <0.1?

Case #1.5 – 62 yr old man; alternative history 



Prostate cancer survival following definitive treatment

▪ pT2N0M0, GG 1, PS <10 = Prognostic Stage Group I

▪ Outcomes tied mostly to pathologic staging and prognostic stage group 

✓ Stage, grade, PSA

✓ Surgical margin status and genomic classifiers also alter RP prognosis

✓ PSA nadir and pretreatment MRI findings impact prognosis after RT

▪ Very favorable prognosis following RP if organ confined and low grade

• Mayo: 10-year BCR rate 18% but PCSM of 0.3%

• U of Chicago: 15-yr Prostate ca specific mortality (PCSM) 0.03% 

• MSKCC calculator: 10-yr recurrence-free probability 79% (91% if margins negative); 15-yr 
prostate cancer-specific survival 99%

• German prostate cancer clinic: 20-year PCSM 2.1% for those with negative surgical 
margins and 4.9% if margins positive



Case #1.5 – 62 yr old man; alternative history 

▪ What if the repeat biopsy showed Grade group III (Gleason’s 4+3):

▪ Stage then?

▪ Stage IIC

▪ Assessment?

▪ MSKCC 10-year recurrence-free…..40%

▪ 15-year prostate cancer-specific survival…..97%

▪ What if most recent PSA, was 2.2, rather than 0.12?



Reference 0 =
• Age 51-70
• T1a-c, N0
• GG 1
• Core biopsy <50%
• PSA < 6

10-year prostate cancer-specific 
mortality ranges from 0.3 to 40%

Case #1 score = 4 (IC)
Alternative 1 = 7 (IIB)
Alternative 2 = 9 (IIC)

Prostate cancer specific mortality by risk score

JAMA Oncol. Published online  October 22, 2020. doi:10.1001/jamaoncol.2020.4922

2.0%

4.4%

7.4%



Biochemical Recurrence in Prostate Cancer

▪ Not synonymous with death 

▪ Even without additional treatment, median metastasis-
free survival was 10 yrs

▪ But varies significantly (15 yr OS 1-94%)

▪ Median survival just 3 years if:

▪ Rapid PSA doubing time (<3 mos)

▪ Gleason score 8-10

▪ Years to recurrence < 3

▪ Favorable results if:

▪ Gleason score 6 or less

▪ Long PSADT (>15 mos)

▪ PSA rise >3 yrs post-treatment 

Would he be insurable then, or at what point might he be?

• If no PSA increase in the first 3 years, and then a slow rise, the risk 
of dying of prostate cancer in 15 yrs is only ~4-8%



Prostate Cancer Case #2

▪ 5/23 PSA 6.98

What else would we like to know?

▪ History of LUTS, increased PSA, HTN

▪ DRE ??

▪ Never smoker, moderate alcohol use

▪ Twin brother diagnosed with Prostate Cancer 2021

▪ 6/23 MRI:

61 year-old man for $500,000 IUL. 6’ 231lbs, BP 120/80. 

Heltemes, B. (2025). Man wishing to avoid a prostate biopsy [AI-
generated image]. Microsoft Copilot.



Prostate MRI – June 2023

Likelihood of csPCa?



Case #2 61 yo – Abnormal MRI

Biopsy specimen adequate?

Heltemes, B. (2025). Pathology slide of a prostate 
needle biopsy [AI-generated image]. Microsoft Copilot.



Case #2 61 yo -- Abnormal MRI and Biopsy

10/23 follow-up: Significant BPH, LUTS – steam vaporization (REZUM) procedure w/ moderate 

improvement

12/23 Insurance lab: PSA 3.10, CEA 1.1

3/24 PSA 3.57 

4/24 PSA 3.69

1/25 Insurance lab: PSA 4.19

8/25 PSA 4.95, PSA density 0.068; DRE “palpably benign”

Assessment?

9/25 Repeat MRI:



Multiplanar Prostate MRI 9/25

• Favorable and unfavorable features? 

• How likely is he to have prostate cancer?

• How likely is he to have csPCa?

• Offer?



Case #2: 61 yo with abnormal MRI and biopsy

• Increased risk with PSA, family hx. PIRADs 5 then high likelihood, but less concern in transitional zone. 

• Per Israël B, et al., 91-97% PCa, 67-83% csPCa

• And with ASAP, he very likely has prostate ca present, though biopsy may have reduced likelihood of cs 
PCa some (but still 20-30%??).

• Repeat MRI favorable with no lesion – did steam vaporization obliterate the lesion somehow? It did 
likely lead to the decreased PSA but with PSA then increasing, albeit slowly, there is some added 
concern. 

• Agree with original decline/PP - very high PCa likelihood (and effectively shown with the ASAP) and, 
more importantly, high csPCa risk - 67-83% likelihood by one meta-analysis). 

• But then no need to PP further after f/u:

• Given the prior ASAP and PIRADs 5 (and fam hx), I do suspect he has prostate cancer, but it is more 
likely not csPCa. Prostatitis per MRI could explain PSA increase.

• Consider low Substd without a f/u biopsy, but plenty of uncertainty here!



Prostate cancer caveats - prognostic factors

Cancer stage, Gleason score, and serum PSA level, are well shown to be 

important prognostic factors, but still do not fully inform how the tumor will 

behave.

▪ PSA dynamics – PSA density and velocity, % free PSA

▪ Additional biomarkers – PHI, 4K score, % proPSA

▪ Multi-parametric MRI and TRU/S findings

▪ Molecular assays – Decipher, Oncotype DX, Prolaris, Promark, ConfirmMDx

▪ Presence of germline mutations – BRCA, ATM, CHEK2



Prostate cancer caveats

• PSA alone has difficulty distinguishing between benign, low-grade, and csPCa

• Consider all other factors, especially mpMRI, to determine risk

• Prognosis depends heavily on tumor extent, grade, and PSA

• But multiple other factors modify this further

• Use prostatectomy stage and grade, over biopsy grade and clinical stage

• With clinical staging, keep in the mind the likelihood of upgrading and/or upstaging

• Upgrade – PSA and PSAD, MRI, genomic classifiers, pathogenic germline mutations

• Upstage – Tumor volume on biopsy, MRI, PSAD, and age

• MRI-guided biopsy more accurate

• Pathologist experience matters (and AI based??)

• Close follow-up is necessary, especially with AS

• A biochemical recurrence is not always adverse if it occurs late and with a slow PSA rise

• Given the often prolonged course of prostate cancer, the relative risk is lower at older ages 
(when competing causes of death prevail)



GG 1 Prostate Ca on biopsy

True GG1 cancer, confined to the prostate, presents very little risk

However, some with cT1c or cT2 GG1 PC on biopsy will actually have higher grade and/or tumor extent

In a SEER data study of 299,746 men (median age, 64 years; IQR, 58-69), of whom 117,162 (39%) had 

biopsy GG1 PC:

• In men undergoing radical prostatectomy, adverse pathology was found in 4170 of 26,452 men (16%) 

with low-risk GG1 PC, 555 of 2478 men (22%) with favorable intermediate-risk GG1 PC, 389 of 1246 

men (31%) with unfavorable intermediate-risk GG1 PC, and 867 of 1455 men (60%) with high-risk 

GG1 PC.

• The cumulative incidence of PCSM at 10 years was 1.3% for low-risk GG1 PC, 2.0% and 2.1% for 

favorable intermediate-risk GG1 and GG2 PC respectively, 2.4% for unfavorable intermediate-risk 

GG1 PC, and 4.7% for high-risk GG1 PC. 

• The proportion of men with high-risk GG1 PC increased from 3.2% (478 of 14,957) in 2010 to 4.3% 

(310 of 7258) in 2020 



Date of download:  8/4/2025

Copyright 2025 American Medical Association. All rights reserved, including 

those for text and data mining, AI training, and similar technologies.

From: Grade Group 1 Prostate Cancer Outcome by Biopsy Grade and Risk Group

JAMA Oncol. Published online  July 31, 2025. 

doi:10.1001/jamaoncol.2025.2304

Abbreviations: GG, grade group; HR, hazard ratio; 

OR, odds ratio.

a Adjusted for age, race and ethnicity, income, year of 

diagnosis, census region, and rurality.
b Adjusted for treatment, age, race and ethnicity, 

income, year of diagnosis, census region, and rurality.



Additional screening options

▪ Prostate Health Index (PHI) – combines PSA, free PSA, and proPSA

▪ 4Kscore test – combines PSA, free PSA, intact PSA, and human 

kallikrein 2 (hK2), along with some other factors

▪ Prostate cancer antigen 3 (PCA3) – urine test after a DRE

▪ TMPRSS2:ERG – urine gene test 

▪ ExoDx Prostate IntelliScore (EPI) – based on 3 biomarkers in urine



Additional prognostic factors

Cancer stage, Gleason score, and serum PSA level, are well shown to be 

important prognostic factors, but still do not fully inform how the tumor will 

behave.

▪ PSA dynamics – PSA density and velocity, % free PSA, % proPSA

▪ Multi-parametric MRI and TRU/S findings

▪ Molecular assays – Oncotype DX, Prolaris, ConfirmMDx, Decipher

▪ Presence of germline mutations – BRCA, ATM, CHEK2



Prostate cancer genomic markers

▪ Currently 4 commercially available genomic markers

▪ Decipher Genomic Classifier (GC)

▪ Oncotype Dx Genomic Prostate Score (GPS) assay

▪ Myriads Prolaris risk score (CCP) assay

▪ Metamark’s Promark

▪ Each has evidence as prognostic factor for prostate cancer outcomes beyond tumor histology

▪ Best level of evidence Decipher GC?

▪ Clinical utility however, e.g. as a predictive factor, is less clear (compared to MRI, PSA kinetics, etc)

▪ Performed on biopsy tissue -- tumor heterogeneity and multifocality issues may limit proper risk 

stratification

▪ Mulitmodal AI Pathology interpretation (ArteraAI) both predictive and prognostic





Reference 0 =
• Age 51-70

• T1a-c, N0

• GGG 1

• Core biopsy 

<50%

• PSA < 6

10-year prostate 

cancer-specific 

mortality ranges 

from 0.3 to 40%

Prostate cancer specific mortality by risk score

JAMA Oncol. Published online  October 22, 2020. doi:10.1001/jamaoncol.2020.4922



Biochemical Recurrence in Prostate Cancer

▪ Not synonymous with death 
▪ Even without additional treatment, median 

metastasis-free survival was 10 yrs

▪ But varies significantly (15 yr OS 1-94%)
▪ Median survival just 3 years if:

▪ Rapid PSA doubing time (<3 mos)

▪ Gleason score 8-10

▪ Years to recurrence < 3

▪ Favorable results if:

▪ Gleason score 6 or less

▪ Long PSADT (>15 mos)

▪ PSA rise >3 yrs post-treatment 



Outcomes Following Conservative Management 

• 15-year outcomes for 

men age >65

• “Watchful waiting” initial 

therapy (not AS)

Eur Urol. 2015 November ; 68(5): 805–811.



Outcomes in select AS studies

Author/Study Median 

follow-up

10-year 

PCSS

15-year 

PCSS

Notes

Bokhorst/PRIA

S

78 months 99% By 10 years, 73% had undergone 

definitive treatment. 10-yr BCR and 

met-free 94%

Tosoian/Hopkin

s

68 months 99.9% 99.9% Select group – 71% very low risk 

Metastasis-free survival 99.4% at 15 yrs

Klotz/Toronto 77 months 98% 94% 13% of cohort had GG 2; this group 

represented 44% of those with mets

Carlsson/MSK

CC

77 months 99.4% met-

free

98.5% met-

free

Median age 62; all GG 1

2664 pts, 1 death



TABLE 3. Description of Assays

Published in: Scott E. Eggener; R. Bryan Rumble; Andrew J. Armstrong; Todd M. Morgan; Tony Crispino; Philip Cornford; Theodorus van der Kwast; David J. Grignon; Alex J. Rai; Neeraj 

Agarwal; Eric A. Klein; Robert B. Den; Himisha Beltran JCO 2019 12-12

DOI: 10.1200/JCO.19.02768

Copyright © 2019 American Society of Clinical Oncology



Prostate Cancer Risk Calculators

▪ Risk of finding prostate cancer on biopsy:

▪ http://riskcalc.org/PCPTRC/

▪ http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators

▪ http://riskcalc.org/PBCG/

▪ Risk following prostate cancer diagnosis:

▪ https://umich-biostatistics.shinyapps.io/star-cap/

▪ http://urology.jhu.edu/prostate/partin_tables.php

▪ https://www.mskcc.org/nomograms/prostate

▪ http://riskcalc.org/ProstateCancerPredictingPostRadicalProstatectomy/

http://riskcalc.org/PCPTRC/
http://riskcalc.org/PCPTRC/
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
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MRI and PIRADS Caveats

• The prostate is divided into four histologic zones: 
▪ (a) the anterior fibromuscular stroma, contains no glandular tissue
▪ (b) the transition zone (TZ), surrounding the urethra, contains 5% of the glandular tissue
▪ (c) the central zone (CZ), surrounding the ejaculatory ducts, contains about 20% of the glandular tissue
▪ (d) the outer peripheral zone (PZ), contains 70%-80% of the glandular tissue. 

• Approximately 70%-75% of prostate cancers originate in the PZ and 20%-30% in the TZ. Cancers originating in the CZ are uncommon, and 
when found are usually secondary to invasion by PZ tumors.

• A thin, dark rim partially surrounding the prostate on MRI T2W is often referred to as the “prostate capsule” in terms of assessing 
extraprostatic extension (EPE) of cancer, but the prostate lacks a true capsule; rather it contains an outer band of concentric fibromuscular 
tissue that is inseparable from prostatic stroma and is incomplete anteriorly and apically.

• Clinically significant cancers in the PZ usually appear as round or ill-defined hypointense focal lesions

• At the apex and base, small nerve branches surround the prostate periphery and penetrate through the capsule, a potential route for EPE.

• When benign prostatic hyperplasia (BPH) develops, the TZ will account for an increasing percentage of the gland volume

• BPH consists of a mixture of stromal and glandular hyperplasia and may appear as band-like areas and/or encapsulated round nodules 
with circumscribed margins, which exhibit moderate-marked T2 hyperintensity and are distinguished from malignant tumors by their
signal and capsule. 

• Hemorrhage in the PZ and/or seminal vesicles is common after biopsy, and appears as focal or diffuse hyperintense signal on T1W and 
iso-hypointense signal onT2W.

• Prostatitis can result in decreased signal in the PZ and the morphology is commonly band-like, wedge-shaped, or diffuse, rather than 
focal, round, oval, or irregular.

• Lymph nodes over 8mm in short axis dimension are regarded as suspicious, although lymph nodes that harbor metastases are not always 
enlarged
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Breast Cancer Epidemiology

Globally, breast cancer is the most 

frequently diagnosed malignancy 

and the leading cause of cancer 

death in women

In the U.S. in 2022, there were an 

estimated 4,091,000 women living 

after a breast cancer diagnosis 

(2.4% of the population), including 

1,109,000 ages 50-64, and 

269,000 under age 50. 

Trends in U.S. Breast Cancer Incidence



BREAST CANCER



Breast Cancer

▪ Breast Cancer is the most common cancer in women globally.

▪ It is the leading cause of cancer death in women, globally; is second only to Lung Cancer as the leading 

cause of cancer death in US women; and, it is the leading cause of death in women between ages 45-55.

▪ Individual risk for breast cancer in one’s lifetime is ~1:8; Individual risk of dying from breast cancer is 

~1:43 or 2%

▪ Global Disease Burden, 2022 data: 2,296,840 new cases; 666,103 Deaths

▪ US Disease Burden, 2024 estimates: ~310,720 new cases of invasive breast cancer; ~56,500 new cases 

of DCIS; ~42,250 will have died



How old are women when they get Breast Cancer?



What type of Breast Cancer are they getting?



How are they faring with treatment?



Breast cancer has a long tail of excess mortality.  



Important Risk Factors For Breast Cancer

▪ Personal History of IBC (Invasive Breast Cancer) or DCIS (Ductal Carcinoma In Situ)

▪ Family History of either IBC or DCIS: one first degree relative -> two-fold; two first degree relative -> 

three-fold increase

▪ BRCA 1 (72%) and 2 (69%); TP53, PTEN, etc.

▪ Early Menarche, Late Menopause, Late First Pregnancy, Nulliparity (RR 1.2-1.7): Unopposed Estrogen

▪ Higher endogenous estrogen levels at all ages; mixed reviews on post-menopausal hormone 

replacement

▪ Obesity: RR 1.1 for each 5 BMI unit incremental increase

▪ Alcohol, +/- smoking and diet

▪ Increasing Age

▪ Breast Density by Mammography—more dense ->higher risk



Key Things to Know in Underwriting

▪ Diagnosis: thorough and reliable?

▪ Imaging characteristics (BI-RADS)

▪ Biopsy

▪ Clinical Stage

▪ Treatment: appropriate to stage, grade, and molecular type?

▪ Pathologic and Prognostic Stage

▪ Mastectomy

▪ Lumpectomy with Sentinel Node Biopsy and Radiation

▪ Hormone Therapy

▪ Chemotherapy, Neoadjuvant Chemotherapy!

▪ Surveillance: appropriate to stage, risk of recurrence, and risk of complications from treatment?

RESOURCE: National Comprehensive Cancer Network - Home

https://www.nccn.org/
https://www.nccn.org/
https://www.nccn.org/


Diagnosis

▪ Biopsy—percutaneous unless not feasible >surgical

▪ Imaging with MMG, US or both; MRI in higher risk 

individuals/more dense breasts

▪ BI-RADS 4 or 5 -> image guided core needle biopsy

▪ Type—Infiltrating Ductal Carcinoma (IDC) 70-80%; 

Infiltrating Lobular Carcinoma (ILC) 8%; Mixed 7%; 

others…

▪ Grade 1-3 from less to more aberrant

▪ ER/PR, Her2-neu (15-20%), Oncotype Dx

▪ Metastatic evaluation: concerning signs/symptoms

▪ Oncotype Dx—21 Genes yielding Recurrence Score 

for T1b-T3 N0 tumors



Diagnosis—Clinical Stage (TNM +)

▪ T: Size of Tumor

▪ T1: <2cm

▪ T2: 2-5 cm

▪ T3: >5 cm

▪ T4: extension to chest wall, ulceration, satellite nodules, peau d’orange, 

inflammatory carcinoma

▪ N: Number and Consistency of Nodes—primarily axillary

▪ N0: no regional metastases; i+ malignant cells, mol+ molecular findings

▪ N1: 1-3 ipsilateral nodes

▪ N2: 4-9 ipsilateral nodes, internal mammary, fixed or matted

▪ N3: 10+ ipsilateral nodes, supraclavicular, infraclavicular

▪ M: Distant Metastasis

▪ M1: Detectable distant metastases (bone, liver, lung, brain, etc.)
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Additionally, pT1, pT2, pN0, M0, ER+, and HER2− cancers are assigned as Pathologic Prognostic Stage group IA when Oncotype DX recurrence score is <11
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Treatment of IBC

▪ A chance to cut, in most cases, is a chance to cure!

▪ Surgery—primary means to deal with localized, low stage breast cancer.  In most cases, the entire breast should be 

treated.

▪ Modified Radical Mastectomy

▪ Breast Conserving Therapy

▪ Radiation—used in BCT patients and MRM patients with positive margins

▪ WBRT (Whole Breast Radiation Therapy)

▪ APBI (Accelerated Partial-Breast Irradiation): Older, T1 tumors, -Margins

▪ Hormone Therapy: ER/PR positive; Aromatase Inhibitors (AI) preferred

▪ Chemotherapy: TNBC (Triple Negative), nodes, ^ recurrence score, 

▪ *Herceptin—all patients with Her2-neu positive tumors

▪ Adjuvant: Doxorubicin (heart) + cyclophosphamide (multi-organ) + paclitaxel (neuropathy)

▪ Neoadjuvant: similar drugs with some caveats; **REMEMBER the downstaging effects and don’t be fooled



Surveillance for IBC

▪ The more advanced the disease, the closer and longer surveillance must be.

▪ It is helpful to remember that breast cancer has a very long tail of excess mortality—underwrite 

surveillance accordingly!

▪ It is also helpful to remember that one of the main risk factors for breast cancer is a prior history of breast 

cancer—remember there are two breasts (usually) and underwrite accordingly!

▪ In general, additional testing outside annual physicals and breast imaging is/should be symptom driven.

▪ Keep in mind the risks associated with treatment: 

▪ Heart dysfunction from Adriamycin

▪ Accelerated CAD from Left Breast Radiation

▪ Increased risk for ovarian cancer in women with breast cancer

▪ Increased risk for uterine cancer with Tamoxifen



Case 1

▪ 40 y/o F for $10MM Whole Life

▪ Sister with IDC of the breast undergoing chemotherapy; mother A&W with h/o breast cancer in her 40’s

▪ Medically healthy, normal weight, no unusual exposures; G1P1 at 35 y/o; SBE’s and Physical exam 

normal

▪ Follow up of initial screening MMG; left breast normal in appearance but noted to be extremely dense

▪ THOUGHTS?



Risk Factors

▪ What do you think about her risk factor(s) for breast cancer?

▪ This is an important case for the agent and company.  What is the minimum amount of information you 

need to make a decision?

▪ Does she need genetic testing?  If so, what genes?

▪ Her sister was diagnosed at 45 y/o.  When should screening have started in this applicant?



Case 1 Continued

▪ Appropriately, she underwent biopsy of the right breast microcalcifications, and this is what they found:

▪ THOUGHTS?



DCIS

▪ What is DCIS?

▪ Is there any mortality risk with DCIS?

▪ How is it treated?

▪ Anything about her findings that are

▪ Favorable/Unfavorable? Size of Tumor? Histopathology? Hormone Receptors?

▪ Any concerns with the fibroadenoma?

▪ Now do you want genetic testing?

▪ What’s next?



Some Answers—DCIS Survival

▪ Observational Study of ~108,000 women previously diagnosed with DCIS



Case 1 Continued

▪ In light of the family history, dense breasts, and recent diagnosis of DCIS, they opted to do an MRI of the 

breasts, and this is what was found:

▪ THOUGHTS?



What’s next?

▪ So, now we have a very definitive look at both breasts with MRI.  Is MRI more sensitive or specific than 

MMG and/or US?

▪ What BI-RADS categories should always be biopsied?

▪ Remember, this is an important case for the agent and your company?  Can we proceed with a rating for 

this?  STD?  Substandard? High Substandard?

▪ If not, then what?  Based on what presumptive diagnosis?



ACR Guidelines



Case 1 Continued

▪ 40 y/o, sister and mother with breast cancer, DCIS right breast, IDC Left Breast.

▪ Bilateral Mastectomies

▪ Right Simple Mastectomy

▪ Left Modified Radical Mastectomy



Case 1 Continued

▪ 40 y/o, sister and mother with breast cancer, DCIS right breast, IDC Left Breast

▪ STAGE? THOUGHTS?



Case 1 Continued

▪ Diagnosis thorough and reliable?

▪ Stage and Grade R breast TNM

▪ Stage and Grade L breast TNM

▪ Treatment appropriate to Stage, Grade, Molecular 
Characteristics?  Does she need anything else?

▪ Oncotype Dx?

▪ Surveillance expectations?

▪ CXR, Tumor Markers, Other Labs, PET Scans?

▪ 5 year survival?

▪ Insurable at what point and with what terms?

▪ Concerns for mortality?

▪ Based on Tumor

▪ Based on Treatment?

512,447 Women, England, Early Breast Ca



Breast Cancer Case 2

▪ 68 y/o F, $1.5MM

▪ H/O IBC 2 years prior to application

▪ Retired

▪ Medical History: Metabolic Syndrome X, HTN, Venous Insufficiency Bilateral Lower Extremities

▪ Medications: Anastrozole, HCTZ, Lisinopril

▪ Breast Cancer History: 

▪ Diagnosed on screening mammography in ’23, prior mammo 2018

▪ Bilateral Lumpectomy with SNB in ‘23

▪ Exam and Labs

▪ 5’6”, 242 lbs, BP and HR normal

▪ A1c 6.1

▪ Labs otherwise normal



Breast Case 2--Pathology



Breast Case 2—Pathology continued



Breast Case 2—Some Questions

1. Diagnosis?

2. Stage?

▪ L

▪ R

3. Grade?

4. Receptor Status?

5. Does ITC make a difference?

6. What about micro metastasis?

7. What is next for her?

8. Any more studies needed?



Breast Case 2—Some Answers

▪ Right Breast

▪ Left Breast



Breast Case 2—Some More Answers

▪ ITC

▪ Definition: Individual tumor cells identified in nodes

▪ Mortality Concerns: Formally, no, but…

▪ Staging difference: None (yet?)

▪ Micrometastasis

▪ Definition: ~200 cells but no deposit >2mm; clumps of tumor cells generally between 0.2-2mm

▪ Mortality Concerns <0.2mm likely more close to ITC; Nmic has excess risk for recurrence, distant 

recurrence, and decreased Overall Survival

▪ Staging Difference: it depends on the other factors of importance, like hormone receptors, 

Her2neu,and Grade



Case 2 Oncotype Dx ®



Case 2 Questions

▪ What is the purpose of Oncotype Dx?

▪ Does a specific score change treatment?

▪ To this point, are we comfortable with the Diagnosis? Staging? Treatment?

▪ Ready to offer?  And, at roughly what terms (STD, Preferred, Rated)?

▪ If not, what more do we need to know?



Case 2 continued

▪ After lumpectomy and a metastatic workup (neg whole body PET CT), she underwent radiation of both 

breasts and axillae.

▪ She was offered cytotoxic chemo but opted not to have it.

▪ She has been on anastrozole since radiation finished.

▪ Now, can we offer on this case that is important to the agent and company?  Or, are you going to persist 

in your role of the insurance prevention division?

▪ What more would you like to know?



Case 2 continued—SURVEILLANCE!

▪ Since completing radiation, she has followed every 6 months with Oncology.

▪ She suffered some burns of the skin of the breast and axillae and was followed until resolution of those 

burns by Rad Onc (~4 months).

▪ Her last mammogram was 6 months prior to application, and it was normal except for post-surgical 

changes.

▪ Now, can we offer?

▪ What things would you consider as risks for excess mortality in this woman?

▪ Based on the history of cancer

▪ Based on the treatment rendered

▪ Based on her underlying risk factors
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Malignant melanoma -trends

▪ Rising incidence 

throughout the past 50 

years

▪ 5th most commonly 

diagnosed cancer in the 

U.S. 

▪ Often found at early 

stages and when the 

prognosis is very good



Malignant melanoma -trends

But declining 

death rates



➢ Rising incidence, but not 

mortality

➢ Lifetime risk ~ 2.2% in the 

U.S.

➢ Estimated 1.6 million people 

living with melanoma in U.S.

Melanoma Basics



Melanoma: 5-year survival by stage

▪ Often found early, and then with a very good prognosis

▪ Advanced disease however does not fare well – or at least has not in the past



Improving melanoma survival at all stages



Melanoma Case #1

▪ 34 year-old male, ER resident. $2,000,000 Term. Bene spouse. 

▪ Application: 

▪ Melanoma – July 2021, R knee, stage 1, surgically removed September 2021, no recurrence

▪ Annual follow-up with dermatologist

▪ Family history – Mother with DM

▪ No PCP

▪ Insurance lab April 2025: 

▪ 6.1.260. 131/80.

▪ Gluc 97, a1c 5.47, Chol 225, HDL 39, Triglycerides 120

▪ UA - cotinine positive

➢Offer?



Melanoma SEER Survival Rate by Age and Stage 



Dermatology APS:

▪ Aug 2021: 

• MM right knee; invasive per outside path. No medical history, no medications.

• Exam: Multiple scattered benign appearing nevi. Fitzpatrick II skin. No inguinal adenopathy 

evident.

• Frequent sunburns as child. Fam hx melanoma paternal uncle. 

• Plan WLE.

➢What now?

34 year-old male -- melanoma

https://www.researchgate.net/figure/ABCDE-System-for-Diagnosis-of-Melanoma_fig1_321583297



34 year-old male – melanoma

Right leg pathology report:

➢Anatomic stage?

➢Grade?

➢ Favorable and unfavorable factors?



Primary Tumor (T)  AJCC 8th Edition

▪ Tumor Thickness – Continuously increasing risk with increasing thickness

▪ T1: <1.0 mm

▪ T2: >1.0 - 2.0 mm

▪ T3: >2.01 - 4.0 mm

▪ T4: >4.0 mm

▪ Ulceration (absence of intact epithelium)

▪ No ulceration (and for T1 <0.8mm) = “a”

▪ Ulceration present OR 0.8-1.0mm = “b”

▪ Mitotic Rate – no longer part of staging

▪ And yet, risk increases with increasing mitotic rate, regardless of thickness



Not all similarly staged melanomas are created equal

Additional factors associated with higher recurrence risk:

• Older age at diagnosis, males

• Location on scalp, neck, or lip (extremities most favorable)

• Increasing mitotic rate

• Lymphovascular invasion

• Nodular growth pattern (independent of thickness)

• Lack of tumor-infiltrating lymphocytes

• De novo origin (non-nevus associated)

• Regression of >50%

• Circulating tumor cells or cell-free tumor DNA

• ? Gene expression profiling (DecisionDX-Melanoma, MelaGenix), proteomics

Each has been shown to increase the melanoma mortality risk by 1.3 to 3-fold

116

Besides thickness, ulceration, and metastases…

Nodular melanoma. Up-to-date

Courtesy of James C Shaw, MD.



34 year-old male – Melanoma

➢ Favorable and unfavorable factors?

➢Offer?

▪ Subsequent dermatology visits:

▪ Dec 2021: Excision site healed and without 

residual. Multiple nevi, no change.

▪ June 2022, February 2023: N.E.D.

▪ February 2024: Irregular nevus; biopsy 

moderate atypia

▪ August 2024, March 2025: N.E.D.

➢ Treatment and follow-up adequate? 

➢Mortality risks?

 



Melanoma Treatment

➢ Surgical resection of primary tumor with wide local excision

▪ 1-2 cm margins (depending on T stage), down to the deep fascia

➢ Sentinel node biopsy advised for lesions >0.8mm thickness

▪ Not performed for T1 lesions or carcinoma-in-situ unless additional high risk features present

➢ Adjuvant therapy for stage IIB or IIC or node positive disease

▪ One year of adjuvant immunotherapy with a PD-1 inhibitor

▪ BRAF inhibitor/MEK inhibitor if V600 BRAF mutation

➢ Metastatic disease 

▪ Major recent advances and some flattening of the mortality curves after 2-3 years 

✓ Possible cures?

▪ Immunotherapy with a PD-1 inhibitor or BRAF inhibitor/MEK inhibitor if V600 BRAF mutation

▪ Surgical metastasectomy, stereotactic radiation therapy, cytotoxic chemotherapy, and/or 
intralesional therapy with talimogene laherparepvec (T-VEC) in select situations



SEER analysis – Survival by Stage Group
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1A 100.0% 100.0% 100.0% 99.9% 99.9% 99.8% 99.7% 99.7% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5%

1B 99.9% 99.6% 98.9% 97.9% 97.1% 96.3% 95.8% 95.1% 94.5% 94.3% 94.0% 93.8% 93.2% 91.9% 91.2%

2A 99.6% 97.4% 94.3% 91.6% 89.6% 87.5% 86.2% 84.5% 83.1% 81.9% 80.8% 80.4% 80.2% 79.2% 78.3%

2B 98.9% 95.1% 91.2% 87.5% 85.4% 83.0% 81.8% 80.5% 79.9% 79.1% 78.4% 78.3% 78.2% 77.8% 77.7%

2C 95.3% 82.5% 72.1% 64.6% 59.2% 55.9% 54.4% 52.2% 49.0% 45.8% 44.1% 42.5%

3A 99.2% 95.7% 88.8% 85.1% 80.4% 79.7% 78.3% 77.5% 75.6% 72.3% 71.5% 69.2% 68.9% 67.6% 67.0%

3B-4 79.9% 68.4% 60.6% 56.2% 53.2% 51.0% 49.2% 47.9% 46.7% 45.8% 45.3% 44.8% 44.3% 44.0% 43.8%
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Figure 1. Relative Cumulative Survival by Stage
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▪ 15 yr survival 



SEER survival for stage group IB

10-year melanoma-specific 

survival (AJCC database) for T2 

lesion by mitotic rate: 

▪ <1: 90.9%

▪ 1-1.99: 83.1% 

▪ 2-4.99: 79.4%

▪ 5-9.99: 76.5%
Thompson. J Clin Oncol. 2011;29(16):2199-2205. 

doi:10.1200/JCO.2010.31.5812

Adjusted HR melanoma-specific 

mortality, T1-2, by mitotic rate:
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From: Stage-Specific Risk of Recurrence and Death From Melanoma in Denmark, 2008-2021: A National 

Observational Cohort Study of 25 720 Patients With Stage IA to IV Melanoma

JAMA Dermatol. 2023;159(11):1213-1222. doi:10.1001/jamadermatol.2023.3256

Melanoma-Specific Recurrence-Free Survival per American Joint Committee on Cancer Eighth Edition Stage

Data are from 25 310 Danish patients with stage IA to IIID melanoma.

Stage IB

Recurrence rates

Overall

• 10.6% by 10 years 

• A majority (60-70%) as 

distant metastases

Stage IB

• 8.2% at 10 years

• 38% of these within 3 yrs

• 68% within 5 yrs

Other sources found ~5% 

recurrence rate after 5 years



Melanoma risk factors (and risk of 2nd melanoma!)

Risk Factor Estimated Relative Risk 

Numerous melanocytic nevi (vs <15) 1.5 (16-40); 4.7 (80-100)

Dysplastic nevi 2.3 (1.5-6.4 for 1 vs 5+ DNs)

History of intense sun exposure/sunburns 1.7-5.4

Indoor tanning >10 times/year 2.5 in women age <40

Fair skin 2.1

Red hair / MC1R genotype 3.1-3.6 (10-25 if also >20 nevi)

Inability to tan 3.4

Personal history of melanoma 4.3

Family history of melanoma 1.7-3.7

Parkison disease 2.0

Organ transplant 3.6

Photo by Jared Rice on Unsplash



Melanoma Case #1 -- What if…

What if sentinel node biopsy revealed a single, clinically 

unapparent, positive lymph node:

▪ Stage then?

T2a, N1a, M0 = Stage IIIA

▪ Usual therapy then for stage IIIA disease? 

Adjuvant PD-1 inhibitors now advised (nivolumab or pembrolizumab)

OR

Dabrafenib plus trametinib if BRAF-mutant positive



Lymph Node Involvement (N)

▪ NX: Nodes are not assessable (e.g. no biopsy or previously resected) 

▪ N0: No regional lymphatic metastases 

▪ N1:
▪ N1a – one node, clinically occult (detected by sentinel node bx)

▪ N1b – one node, clinically detected 

▪ N1c - no nodes but presence of in-transit, satellite, and/or microsatellite metastases

▪ N2:
▪ N2a - two or three clinically occult nodes

▪ N2b - two or three nodes with one or more clinically detected

▪ N2c - with one lymph node involvement plus of in-transit, satellite, and/or microsatellite 
metastases

▪ N3: 
▪ N3a - four or more clinically occult nodes

▪ N3b - four or more nodes, at least one clinically detected, or presence of matted nodes

▪ N3c - any other node pattern 
Staging is closely tied to prognosis



SEER analysis – Survival by Stage Group
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1A 100.0% 100.0% 100.0% 99.9% 99.9% 99.8% 99.7% 99.7% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5%

1B 99.9% 99.6% 98.9% 97.9% 97.1% 96.3% 95.8% 95.1% 94.5% 94.3% 94.0% 93.8% 93.2% 91.9% 91.2%

2A 99.6% 97.4% 94.3% 91.6% 89.6% 87.5% 86.2% 84.5% 83.1% 81.9% 80.8% 80.4% 80.2% 79.2% 78.3%

2B 98.9% 95.1% 91.2% 87.5% 85.4% 83.0% 81.8% 80.5% 79.9% 79.1% 78.4% 78.3% 78.2% 77.8% 77.7%

2C 95.3% 82.5% 72.1% 64.6% 59.2% 55.9% 54.4% 52.2% 49.0% 45.8% 44.1% 42.5%

3A 99.2% 95.7% 88.8% 85.1% 80.4% 79.7% 78.3% 77.5% 75.6% 72.3% 71.5% 69.2% 68.9% 67.6% 67.0%

3B-4 79.9% 68.4% 60.6% 56.2% 53.2% 51.0% 49.2% 47.9% 46.7% 45.8% 45.3% 44.8% 44.3% 44.0% 43.8%
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Figure 1. Relative Cumulative Survival by Stage

Overall survival stage IIIA per AJCC database: 

• 94% at 5 years 

• 88% at 10 years 

• 83% at 15 years 



8th Edition AJCC Melanoma Staging

▪ T2a, N1a = Stage group 

IIIA

▪ Overall fares better than 

thicker melanomas with 

negative SLN!
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Stage 
Group Criteria 

% 10 Year 
Overall 
Survival 

Rate 

O Melanoma in situ (Tis N0 M0)  

IA Localized melanoma < 0.8 mm, no ulceration (T1a N0 M0) 98 

IB 
Localized melanoma 0.8-1.0 mm, or < 1.0 mm and ulceration present 
(T1b N0 M0) 

96 

IB Localized melanoma 1.1–2.0 mm, no ulceration (T2a N0 M0) 92 

IIA Localized melanoma 1.1–2.0 mm, ulceration present (T2b N0 M0) 88 

IIA Localized melanoma 2.1–4.0 mm, no ulceration (T3a N0 M0) 88 

IIB Localized melanoma 2.1–4.0 mm, ulceration present (T3b N0 M0) 81 

IIB Localized melanoma > 4mm, no ulceration (T4a N0 M0) 83 

IIC Localized melanoma > 4mm, ulceration present (T4b N0 M0)  75 

IIIA 
T stages T1a, T1b, and T2a, plus one to three clinically occult regional 
lymph nodes, i.e., detected by SLN biopsy (T1a/b-T2a, N1a or N2a, M0)  

88 

IIIB/C/D, IV Advanced regional metastases or any patient with distant metastases  
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From: Stage-Specific Risk of Recurrence and Death From Melanoma in Denmark, 2008-2021: A National 
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Melanoma-Specific Recurrence-Free Survival per American Joint Committee on Cancer Eighth Edition Stage

Data are from 25 310 Danish patients with stage IA to IIID melanoma.

Stage IIIA (but just 

2.5% of 25,720 cohort)

Recurrence rates

Stage IIIA

• 24.8% at 10 years

• 58% of these within 3 yrs

• 74% within 5 yrs

Other sources found ~5-8% 

recurrence rate from 5-10 

years out (similar to lower 

staged lesions?)



Melanoma Survival by Age and Stage



Conditional survival by stage
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Four major melanoma subtypes
1. Superficial spreading

▪ Most common (~70%)

▪ Most often diagnosed as a thin lesion that is highly curable 

▪ Melanomas arising in dysplastic nevi are usually of this type

2. Nodular

▪ Accounts for ~15% of all melanomas

▪ Enter a vertical invasive growth phase early on

▪ Increased risk, even after accounting for thickness 

3. Lentigo maligna

▪ Tends to occur on sun-exposed regions such as the face 

▪ Usually grow very slowly for many years in a superficial (radial) growth pattern 

▪ Occurs, on average, at age 70

4. Acral lentiginous

▪ Located on palms, soles, nail beds, and mucous membranes

▪ <5% of melanomas but are the type most often encountered in dark-skinned individuals 

▪ Often more difficult to recognize and thus present at more advanced stages



Distant Metastasis (M)

▪ M0: No detectable evidence of distant metastases

▪ M1a: Metastases to skin, soft tissue, muscle, or non-regional lymph node

▪ M1b: Lung metastases

▪ M1c: Metastasis to other non-CNS visceral sites

▪ M1d: Metastasis to CNS sites

Suffixes for M category: (0) LDH not elevated, (1) LDH elevated. No suffix 

is used if LDH is not recorded or is unspecified.

Staging is closely tied to prognosis



AJCC Database

▪ Staging criteria are based on the AJCC melanoma database

▪ Large dataset of 43,792 patients with stage I to III melanoma followed since 1988

▪ However, it is more prognostic than predictive –

▪ Antedate a number of important advances in treatment that are likely to have an impact on both 

relapse and mortality outcomes



Melanoma AJCC

8th Edition Staging



8th Edition AJCC Melanoma Stage Groups

Important changes:

▪ Thickness 0.8-1.0mm replaces 

increased mitotic rate as criteria for 

T1b (and clinical stage IB)

▪ Thickness to be rounded to the 

nearest 0.1mm, so effectively 0.75-

1.04mm

▪ If T1b but sentinel lymph node test 

is done and negative, then becomes 

pathologic stage group IA

Stage 
Group Criteria 

% 10 Year 
Overall 
Survival 

Rate 

O Melanoma in situ (Tis N0 M0)  

IA Localized melanoma < 0.8 mm, no ulceration (T1a N0 M0) 98 

IB 
Localized melanoma 0.8-1.0 mm, or < 1.0 mm and ulceration present 
(T1b N0 M0) 

96 

IB Localized melanoma 1.1–2.0 mm, no ulceration (T2a N0 M0) 92 

IIA Localized melanoma 1.1–2.0 mm, ulceration present (T2b N0 M0) 88 

IIA Localized melanoma 2.1–4.0 mm, no ulceration (T3a N0 M0) 88 

IIB Localized melanoma 2.1–4.0 mm, ulceration present (T3b N0 M0) 81 

IIB Localized melanoma > 4mm, no ulceration (T4a N0 M0) 83 

IIC Localized melanoma > 4mm, ulceration present (T4b N0 M0)  75 

IIIA 

T stages T1a, T1b, and T2a, plus one to three clinically occult 
regional lymph nodes, i.e., detected by SLN biopsy (T1a/b-T2a, N1a 
or N2a, M0)  

88 

IIIB/C/D, IV 
Advanced regional metastases or any patient with 
distant metastases  

 

 



Thin Melanomas

Excellent long-term survival after full excision

▪ Large Australian database: 96% 20-year melanoma specific survival (MSS)

▪ SEER data analysis stage IA: 99.5% 15-year MSS

▪ CancerMath.net: 97.7% 15-year MSS

▪ T1a Swedish database: 10- and 20-year MSS 97% and 95% 

▪ 99.2% survival with mean 13 yr f/u with thickness <0.5mm

▪ 3 of 428 pts with melanoma <0.5mm and followed 5+ years died of melanoma – all 

due to a second melanoma



▪ 6th Edition Stage T1aN0M0 or 

modeled equivalent 1993-2016

• Melanoma <1 mm in thickness 

• Clark's level II or III 

• No ulceration 

▪ No apparent excess mortality for stage 

1A as a whole

▪ Better than expected survival in first 

two years likely reflects 

• Selection bias (seeking medical 

care and healthy enough to 

undergo surgery) 

• A low recurrence rate

SEER Dataset – Stage 1A

SEER Dataset 50,940 cases

© 2020 Munich American Reassurance Company. All rights reserved.



SEER dataset – stage IA

▪ Tumor <1.0 mm, non-

ulcerated, no clinical 

nodes or mets (1988-

2016)

▪ Actual to expected 

mortality, ages 15-84



Melanoma Work-up

▪ For asymptomatic patients stage T1a (and T1b???) melanoma – no 
additional testing advised, close clinical follow-up only
▪ Sentinel lymph node (SLN) metastases are very infrequent (<5%) in T1a melanomas but occur in ~5-

12% of patients with T1b melanomas 

▪ If clinically negative nodes but intermediate or high risk for lymph node 
metastasis –> SLN biopsy for staging purposes usually advised

▪ If SLN (+), observation coupled with ultrasound surveillance rather than 
completion lymph node dissection is now usually advised for N1a and N2a

▪ For Stage IIIB or IIIC disease or with an initial locoregional recurrence –
CBC, serum LDH, and possibly whole body CT imaging and brain MRI

▪ PET/CT if additional surgery for advance local disease is contemplated, and 
at follow-up in very high-risk patients



Melanoma case #2: 47 year-old female

▪ Melanoma in 2017, no recurrence

▪ Stage T2b, N0, M0 = IIA

▪ Unfavorable LVI, absence of TILs

▪ Favorable location, low mitotic rate, low end of T2 range

▪ Prognosis now at 5 years out?

Minimal, low, moderate, or high risk?



Survival by T Classification
AJCC Database 8th edition 6

T 
class

5 year

survival 
%

10 year

survival 
%

T1a 99 98

T1b 99 96

T2a 96 92

T2b 93 88

T3a 94 88

T3b 86 81

T4a 90 83

T4b 82 75
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T1b
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T2b

T3a
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Survival by T subcategory

From: Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma staging: Evidence-based changes in the American Joint Committee on 

Cancer eighth edition cancer staging manual. CA Cancer J Clin 2017; 67(6):472-492.
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Figure 1. Relative Cumulative Survival by Stage

78.3/89.6 = 

87.4% 10-yr 

survival after 5 

years 

i.e. 12.6% 

mortality



SEER dataset – Melanoma Stage IIA

Actual to expected mortality by 

years since diagnosis, ages 15-84

Per CancerMath.net: 15.7% 15-yr mortality at diagnosis; 3.5% at 5 years out



Melanoma 

time to 

local 

recurrence

The proportion of patients who developed local recurrence is shown with respect to time 

More than 55% of local recurrences occurred by the end of 2 years







Second Melanoma Risk

▪ After melanoma diagnosis, risk of second melanoma 2% at 5 years and 5-10% at 20 years

▪ Higher risk seen with:

▪ Atypical nevi (RR 2-6), or high nevus counts (RR 3-5)

▪ Family history of melanoma (RR 2-3)

▪ If melanoma was nodular (RR 2), or of head and neck location

▪ If first melanoma at age <30, or more than one melanoma

▪ Familial Atypical Multiple Mole and Melanoma (FAMMM) Syndrome 

▪ High number of common and atypical nevi (>50) and history of melanoma in one or more first- or 

second-degree relatives

▪ Mutations in the CDKN2A gene – autosomal dominant with reduced penetrance and variable 

expressivity

▪ High risk of melanoma – 30% by age 50 and 67% by age 80 in one study

▪ Increased risk also of pancreatic and brain cancer



Genetic Screening

▪ Autosomal dominantly inherited mutations in melanoma susceptibility genes are responsible for 
probably less than 1 to 2% of cutaneous melanomas 

▪ Mutations in CDKN2A and CDK4 genes, have been identified in melanoma-prone families

▪ The major gene resides on chromosome 9p and encodes the tumor suppressor gene CDKN2A, also 
called p16INK4A or MTS1 (multiple tumor suppressor-1)

▪ Approximately 20 to 40% of families with three or more affected first-degree relatives have mutations 
in the CDKN2A gene 

▪ Incidence of melanoma in carriers was estimated to be 14, 24, and 28% at 50, 70, and 80 years of 
age, respectively 

▪ May be increased risk of pancreatic and brain cancers

▪ In a cohort of young patients (median age 32 years) with sporadic melanoma, there was no increase 
in the prevalence of CDKN2A mutations in the absence of a positive family history 

▪ Low to moderately increased melanoma risk:

▪ BRCA2 (RR 2.6)

▪ Retinoblastoma gene

▪ MC1R - Melanocortin-1 receptor - gene leads to red hair and failure to tan (RR 2-4)



Conditional Survival Estimates -- SEER database

Melanoma-specific 5-year conditional survival estimates stratified by disease stage 

[Error bars represent the standard error]



Melanoma-specific survival

▪ Melanoma mortality for stage IIA

• At 5 years: 7.4%

• At 10 years: 16.9%

• Between 5 and 10 years: 10.3%

• However, 25% had a recurrence by 5 years 

out

German Central Malignant Melanoma Registry Dataset

Per CancerMath.net: 13.7% 15-yr mortality at 

diagnosis; 3.0% at 5 years out



Conditional Survival Stage III Melanoma

Prognosis after 5 years disease-free? Additional studies breaking 

the stage III data down by substage

▪ Conditional 5-year disease-specific survival: 

▪ Stage IIIA: 78% at year 0 & 90% at year 5

▪ Stage IIIB: 54% at year 0 & 79% at year 5 

▪ Stage IIIC: 39% at year 0 & 78% at year 5



Stage III and IV Disease - PD-1 Rx

▪ As adjuvant Rx for stage III disease, at a median follow-up of 15 months, pembrolizumab was 

associated with significantly longer recurrence-free survival than placebo (75% at 1 year) 

▪ In Stage IV disease, median OS was ~24 months with Pembrolizumab Rx, and 3-year and 4-year 

survival in treatment-naive patients was 51% and 48%, respectively

▪ Of the 1 in 6 with a complete remission, 2-year disease-free survivals of 90% have been seen, even 

without ongoing Rx

▪ Cures???



Head & Neck Melanoma

▪ Consistently worse prognosis noted for head and neck location of melanoma, 

especially scalp location 

▪ 5 yr survivals of 79-83% vs 92-93% for other sites (and 67% for scalp specifically)

▪ Tend to have greater depth, more frequent node involvement however attempts to 

control for these adverse factors still leaves H&N location as a poor prognostic 

factor 13-15

▪ After adjusting, mortality rates still 60-80% higher for H&N location



▪ Before FDA approval of checkpoint inhibitor immunotherapy for stage IV melanoma, surgical 

resection conferred a 5-year overall survival (OS) of 16% compared to a 5-year OS of 7% with 

systemic therapies.

▪ Currently, resection with immunotherapy has been associated with a 5-year OS of 52%.

▪ In a study of 11,414 patients with stage IV melanoma1:

▪ On multivariable analysis, resection with immunotherapy and immunotherapy alone were 

associated with improved OS compared with resection alone in single-site metastasis, except for 

non-regional lymph node and in-transit metastasis, where resection alone was associated with 

improved survival. 

▪ 5-year OS ranged from 70% (lung met) to (51% brain met) for surgery and ICI tx, and 80% for 

distant LN with surgery alone.
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Trends in colorectal cancer diagnosis, age <50
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Trends in Colorectal Cancer Incidence Rates by Age 

and Stage at Diagnosis, 2004-2022Dots are observed 

rates (light gray, observed rates in 2020); lines, 

modeled rates; numbers in parentheses, 95% CIs. 

Data for 2020 were excluded from trend analysis.

Stage was classified according to SEER Combined 

Summary Stage With Expanded Regional Codes 

(2004+) (localized only; regional: regional by direct 

extension only, regional lymph nodes involved only, 

regional by direct extension and lymph node 

involvement; distant sites and nodes involved).
aAnnual percentage change (APC) statistically 

significantly different from 0 (P < .05).

Figure Legend: 



CRC Conditional Survival by Stage and Age
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CRC Epidemiology

▪ Colorectal Cancer (CRC) is the third most 

commonly diagnosed malignancy worldwide 

accounting for 10.7% of cases

▪ CRC is the second leading cause of cancer death 

globally (Lung, CRC, Liver, Stomach, and Breast) 

accounting for 9.5% of cancer deaths. 

▪ In the US, it is the 4th most diagnosed cancer 

(Breast, Lung, Prostate, CRC, Melanoma) and the 

2nd leading cause of cancer death (Lung, CRC, 

Pancreas, Breast, Prostate).

▪ 2025 US estimates: 154,270 new cases with 

52,900 deaths

mOS = median months of survival



What are the risk factors for CRC?

▪ 54% are estimated to occur in those with modifiable risk factors (ACS)

▪ Excess body weight

▪ Physical inactivity

▪ Long-term cigarette smoking

▪ High consumption of red and/or processed meats

▪ Heavy EtOH consumption

▪ Low intake of Calcium, Whole grains, and/or fiber-rich foods

▪ Remainder genetic or sporadic

▪ Personal or family history of CRC

▪ Inherited Genetic Disorders (e.g. Lynch syndrome)

▪ UC or Crohn’s (RR ~2.75)

▪ Type 2 DM



What about screening?

▪ Standard Risk

▪ Begin at 45 y/o, end at 75 y/o assuming there is still a 10-year life expectancy

▪ Preferred: Colonoscopy q 10 years or FIT (Fecal Immunochemical Testing) q 1 year

▪ Alternatives:

▪ Ms-sDNA aka FIT-DNA (“Cologuard”) q 1-3 years

▪ Computed Tomography Colonography (CTC), formerly “virtual colonoscopy” q 5 years

▪ Sigmoidoscopy with fecal testing (FIT, Guaiac): timing varies for each

▪ Sigmoidoscopy alone—only 60cm of colon, which is problematic for those at risk for more proximal lesions (women and older folks); q 

5 years is better than nothing

▪ g(FOBT)—less sensitive and specific but better than nothing; q 1 year on three stool samples

▪ High Risk (Family history, Syndromes pre-disposing to CRC, Personal history of concerning polyp)

▪ Begin at 40 or 10 years before the age of diagnosis in first degree relative

▪ Colonoscopy at least q 5 years is the preferred screening method

▪ There is guidance by syndrome of concern in UpToDate®



Sensitivity and Specificity of Screening Tests from UpToDate®



Important things to know with respect to underwriting: 

▪ Diagnosis that is thorough and reliable

▪ Location

▪ Stage

▪ Treatment that is appropriate to Stage and Location

▪ To Cut Is To CURE!

▪ Chemotherapy

▪ Role of radiation

▪ Surveillance that is appropriate to Stage, risk of metachronous disease, and risk of complications from 

treatment

▪ How frequently?

▪ What testing?

▪ When is the next colonoscopy due?



Diagnosis 

▪ Symptoms and Signs:

▪ Change in bowel habits (74%)

▪ Rectal bleeding + change in bowel habits (71%)

▪ Rectal mass (24.5%) or Abdominal mass (12.5%)

▪ Iron deficient anemia (9.6%)

▪ Abdominal pain (3.8%)

▪ Tissue Sample/Biopsy is the only way to make a definitive 

diagnosis

▪ Evaluation once diagnosed should include:

▪ CEA

▪ CT with Contrast of Chest, Abdomen, and Pelvis

▪ PET scanning reserved for those with Isolated 

Metastasis to liver or lung in whom resection is planned



Staging TNM (AJCC UICC 8th edition)

▪ Be aware of the “y” indicating Pathological Staging AFTER Neoadjuvant Therapy

▪ T: Depth of Invasion

▪ Tis no invasion across muscularis mucosa

▪ T1 invades submucosa

▪ T2 invades muscularis propria

▪ T3 invades through muscularis propriate into peri colorectal tissues

▪ T4 invades through visceral peritoneum, including perforation) or invades/adheres to 

adjacent organs/structures

▪ N: Number of nodes

▪ N0: None

▪ N1: 1-3 nodes or no nodes but tumor deposits in subserosa, mesentery, or peri colorectal 

tissues

▪ N2: 4+ nodes

▪ M: Distant Metastasis (Liver, Lung, Peritoneum, Brain)

▪ M0: None

▪ M1: present

▪ Fare thee well, Duke’s!  No longer used.



Prognostic Stage Groups, AJCC UICC 8th Edition



Treatment

▪ To cut is to cure—bring on the bright lights and cold steel…



Treatment

▪ Localized—Surgery alone

▪ Removal of tumor, major vascular pedicle, and lymphatic drainage basin of the affected segment

▪ Endoscopic resection of tumor-laden polyps is acceptable UNLESS tumor is poorly differentiated, invades nerves or vessels, cancer is 

present at resection margin, or there is submucosal invasion (T1 or greater)

▪ Locally “advanced” based on depth of invasion, unfavorable histology, MMR positivity

▪ Colon: multi-visceral excision

▪ Consider adjuvant chemotherapy in those at high risk with good life expectancy

▪ Rectum: Neoadjuvant +/- Surgery

▪ Chemo

▪ Chemo + Radiation

▪ Query the necessity of an operation: “Total Neoadjuvant Therapy”

▪ *See: Loria, A, Tejani, MA, and Temple, LK. Practice patterns for organ preservation in US patients with Rectal Cancer, 2006-

2020. Jama Oncology Vol. 10, No. 1; Nov 9 2023.

▪ Stage III (N1-2): Surgery + Adjuvant Chemotherapy

▪ Stage IV with isolated metastasis to liver: Surgery + Chemotherapy (to cut is still a possibility for cure)



And, how do they do have treatment? (SEER stat facts)



Nors, J, Iversen, LH, et al. Incidence of recurrence and time to recurrence Stage I to III 

Colorectal Cancer. JAMA Oncology Vol10, No.1, Nov 16 2023.



Surveillance

▪ Stage I—debatable as to whether any is needed???

▪ My practice—want to see yearly History and Physical for any cancer patient at a minimum

▪ Prefer a CEA but may be able to live without it if being followed by a knowledgeable doc

▪ 5-year colonoscopy, then return to normal screening

▪ Stage II-III 

▪ History and Physical q 6 months x at least five years, then yearly

▪ CEA with each H&P

▪ CT scanning yearly for at least 5 years

▪ Interval Colonoscopy to detect metachronous tumors

▪ Follow up of long-term complications of adjuvant therapy (e.g. Neuropathy with Oxaliplatin)

▪ Stage IV: frequent follow up dependent on treatment considered and rendered



CRC Case 1

▪ 49 M, $300K 30 year, Term

▪ No admitted history; Denies Tobacco; Admitted Build: 5’8”, 120 lbs (BMI 18.2)

▪ MIB (Same year, different company): underweight with BMI <18.5

▪ Rx check with COVID Vaccines only

▪ Visit History with PCP 2 years prior for vaccination

▪ MVR Clear

▪ Simplified Application and UW with IRIX

▪ Issued at STD 4/7/2023

▪ Preliminary thoughts or concerns?



CRC Case 1  

▪ 49 y/o M, nonsmoker presents with worsening 

RUQ pain and diarrhea without hematochezia or 

melena; no h/o screening colonoscopy, no other 

complaints

▪ FMHx: breast (40 y/o) and colon cancer (55 y/o) in 

mother

▪ Exam: 5’8”, 116 lbs. (BMI 17.6), Dehydration, o/w 

normal

▪ CONCERNS?

▪ Differential Diagnosis?

▪ What are the symptoms of colorectal cancer?

▪ What are the common signs of colorectal cancer?

▪ What’s next?

Clinical History 10 days after policy issued: Labs



Symptoms and Signs of Colorectal Cancer

▪ NONE for ~30%

▪ Symptoms indicative of more advanced cases

▪ ●Hematochezia (45 percent)

▪ ●Abdominal pain (40 percent)

▪ ●Change in bowel habits (27 percent)

▪ ●Weight loss (17 percent)

▪ ●Loss of appetite (15 percent)

▪ ●Constipation (14 percent)

▪ ●Abdominal distension (14 percent)

▪ ●Diarrhea (12 percent)

▪ ●Anemia (11 percent)

▪ Elevated CEA (what the heck is this and should it 

be used for screening?)

▪ Anemia with melena, hematochezia, or more 

advanced disease

▪ Low Albumin and Total Protein

▪ Palpable mass(es)

▪ Sister Mary Joseph’s Node (what the heck is this 

and who is she???)

Symptoms Signs



Some answers…

▪ CEA (CarcinoEmbryonic Antigen): neither specific (<<50%) or sensitive (50% at best with cut-off >5) for 

colorectal cancer, BUT levels >5ng/ml are independently associated with adverse impact on 

survival in CRC.  



Family History of CRC

▪ How significant is it?

▪ When should CRC screening begin in those with a family history?



Case 1: Colonoscopy With Biopsy



Case 1 Questions

▪ What is adenocarcinoma in situ?

▪ Are the findings on Colonoscopy Report and Pathology Report concordant?  Should they be?

▪ If you only saw the Path report at the time of application, what would your course of action be?

▪ What is an MMR protein? KRAS? NRAS? BRAF?

▪ Is he insurable at this time?

▪ If not, what’s next?



Case 1, some answers…

▪ In solid tumors we must be confident of the diagnosis, as that drives treatment and surveillance, AND 

long-term morbidity and mortality assessment.

▪ If the biopsy and operative reports don’t seem to jibe, there is more work for you to do.

▪ MMR genetic mutations -> Lynch Syndrome; MSI (microsatellite instability) 

▪ Favorable finding in localized tumors but indeterminate in more advanced tumors

▪ Not as sensitive to Fluorouracil-based chemo and may be an indication for immunotherapy 

▪ BRAF V600E—associated with smoking and worse prognosis

▪ KRAS—worse prognosis

▪ NRAS—worse prognosis

▪ Oncotype DS Colon Cancer Assay ® is in trials to better validate its use in recurrence scores and 

treatment protocols.

▪ Next Steps in treatment assuming we only have the colonoscopy and Pathology reports?



Case 1 Path Report



Staging (so far…):

▪ Based on staging, what type of treatment would be expected?

▪ What is the expected mortality?

▪ Anything else we need to know?

▪ Clinical Staging Workup for CRC?



Case 1 CT Abdomen



Case 1 MRI Abdomen



Case 1 Liver Biopsy



Case 1, The Rest of the Story

▪ Admitted to hospital 9 days after issue

▪ Diagnosed with metastatic colon cancer to liver and peritoneum (carcinomatosis)

▪ Succumbed to his disease 5 months later.



CRC Prognostic Determinants

▪ Pathologic Stage at presentation is the most important indicator of survival.

▪ In addition to stage: extramural tumor deposits, lymphovascular and perineural invasion, histologic grade 

of differentiation, preoperative CEA, MSI (microsatellite instability), and RAS and BRAF mutations.



CRC Bibliography

▪ Photo from healthnewscentral.com

▪ Cancer Facts and Figures 2025, American Cancer Society.

▪ Desai, K et al. Cancer statistics: The United States vs. worldwide. Journal of Clinical Oncology; vol 42, number 16, May 29,2024.

▪ Dyson, JK and Rutter, MD. Colorectal cancer in inflammatory bowel disease: What is the real magnitude of the risk?. World Journal of 

Gastroenterology. Vol. 18, Aug 7, 2012, 3839-3848.

▪ Thompason, MR et al. Clinical assessment to determine the risk of bowel cancer using Symptoms, Age, Mass and Iron deficiency anaemia

(SAMI). Br J Surg. 2017;104(10):1393. Epub 2017 Jun 21.

▪ Macrae, FA et al. Clinical presentation, diagnosis, and staging of colorectal cancer. UpToDate, Mar 06, 2025.

▪ Compton, CC. Pathology and prognostic determinants of colorectal cancer.  UpToDate, Feb 28, 2025.

▪ Doubeni, C.  Screening for colorectal cancer: Strategies in patients at average risk.  UpToDate, Apr 2025.

▪ Grady, MG, Issaka, R. Screening for colorectal cancer in patients with a family history of colorectal cancer or advanced polyp. UpToDate, Jul 

2025.

▪ Overman, MJ, Bednarski, BK. Overview of the management of primary colon cancer. UpToDate, Jul 2025.



Lagniappe: Head & Neck Cancer 



HPV Related Cancer

▪ HPV has been well known to be the major cause of cervical cancer since the 1990s 

▪ It is also now known to cause anal, vulvar, vaginal, penile, and oropharyngeal cancers

▪ A causative factor in ~5% of all new cancer cases  

▪ HPV-associated oropharyngeal cancers are primarily found in the base of the tongue, tonsils, and larynx

▪ The incidence of oropharyngeal cancer in men is now higher than for cervical cancer in women! 
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HPV vs Non-HPV Squamous Cell Carcinomas

▪ Despite an overall decrease in head and neck cancers overall since 1980, corresponding to a 

decline in tobacco use, the incidence oropharyngeal cancers has been increasing

▪ Many patients with oropharyngeal cancer do not have the traditional head and neck cancer risks 

(e.g. smoking, smokeless tobacco, alcohol consumption) 4

▪ Over half of these are positive for high-risk HPV strains 5,6

▪ On average occur at younger ages than non-HPV cancers 7

▪ The prognosis for HPV vs non-HPV cancers is quite different
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HPV and Non-HPV Cancer Outcomes

▪ Differences in prognosis and in gene expression suggest that HPV positive and HPV negative head 

and neck cancers represent distinct entities

▪ Two HPV viral oncogenes (E6 and E7) are mainly responsible for malignant transformation 

▪ HPV(+) cancer is more likely to present with an early-stage primary tumor, even though there is an 

increased risk of more advanced nodal disease 

▪ Despite this, the prognosis tends to be much better than similarly staged HPV (-) tumors and with a 

lower risk of second malignancy

▪ For example, in one study, progression-free survival at 8 yrs was significantly better for HPV+ 

patients (64 vs 23%) 

▪ The better prognosis is reflected in the latest staging system
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Not your parent’s TNM staging system
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Oropharyngeal 

cancer 

P16 negative

TNM pathological 

staging 

AJCC UICC 2017



Oropharyngeal p16(-) cancer - TNM stage groups 
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Oropharngeal Ca outcomes

▪ HPV(+) Stage I: [1 or T2 primary tumor, either N0 or N1 nodal disease, M0]

▪ The five-year survival rate was 85-88%

▪ HPV(+) Stage II: [T3 primary, N0 to N2 nodal involvement, or T1/T2 primary and N2 lymph node disease] 

▪ The five-year survival rate was 78-81%

▪ HPV(+) Stage III: [T4 primary tumor, regardless of nodal status, or N3 nodal involvement, regardless of size 

of the primary tumor] 

▪ The five-year survival rate was 53-65%

▪ For patients with HPV negative disease, prognosis worsened with increasing stage of disease. 

▪ The five-year overall survival rates for stage I, II, III, IVA, and IVB were 76, 68, 53, 45, and 34 

percent 
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Other Factors in Oropharyngeal Cancer Prognosis

▪ In those HPV(+), tobacco use and presence of tumor-infiltrating lymphocytes are additional 

predictors of survival
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Cervical Cancer Rates by Age Offered Vaccination
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