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Upper Tract UC vs. Bladder UC

STRUCTURAL and FUNCTIONAL DIFFERENCES:
1. Storage vs. Excretion
2. Increased exposure time to carcinogens in bladder
3. Increased number of urothelial cells in bladder
4. Increased thickness of m.propria in bladder

“It is now obvious that epidemiological and genetic data exist to
suggest that strong differences exist between the lower and upper
urinary tract”
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Basics of UTUC vs. Bladder

= For UTUC, patients are:
1. Older: peak 75 (vs. 65 bladder)

" For UTUC, tumours are:
1. Rarer: Europe 2/100,000 vs.14-24/100,000

2. More invasive at diagnosis: 60% >pT1 (vs. 15-30%
bladder)

3. Higher grade at diagnosis: 70-85% >G2
4. Part of a familial cancer syndrome: HNPCC



SOME UTUC STATISTICS

Account for 5% UCs overall
Account for 10% of ‘renal’ tumours

Concurrent Bladder UC = 8-13% 1. MULTIFOCALITY
2. URINE FLOW

Previous Nephroureterectomy
Metachronous UTUC = 2-6%
Metachronous bladder tumour = 30-50%

Previous Bladder UC
Metachronous UTUC in 0.5-2% but if reflux then 6-20%



Risk factors generic to UC

= SMOKING
x3.1 RR
x7.2 RR if >45-yrs smoker (e.g dose related)

= OCCUPATION
x8.3 RR
same agents as bladder (e.g aromatic amines)




Specific risk factors to UTUC

= Aristocholic Acid Induced Nephropathies
1. “Chinese Herb” nephropathy

2. “Balkans Endemic” nephropathy

= AA compounds found in Aristolochia plant species of
which there are 500 species

* Both nephropathies thought to be related with AA
compounds causing interstitial nephritis, progression
to ESRD and increase risk of urothelial cell malignancy



Chinese Herb Nephropathy

" Aristolochia plants commonly used in Chinese herbal
medicine

= Aristolochia. Fangchi in Mu Fang Ji herbal medication
(‘weight reduction’ treatment)

" 90% of UCs are in renal pelvis



Balkans Endemic Nephropathy

= Aristocholic. Clematis

= Accidentally ingested due to contaminated flour
supply around tributaries of Danube River
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Specific risk factors to UTUC

Phenacetin Analgesics

" |ntroduced in 1887

= RR5.4-12.2 vs. 2.6 bladder

= Removed from market in 1983
= Metabolised to Paracetamol
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Phenacetin Structure
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Can you imagine if Paracetamol had same carcinogenic effect?
30 million ‘packs’ sold each year in UK!
No other true rival to Paracetamol



Specific risk factors to UTUC

Blackfoot Disease
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" Unique peripheral vascular disease common to Taiwan

" |ncreased risk cancer: skin, lung, liver and urinary tract
= Due to high arsenic levels in water



South West territory ‘endemic’ area
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GENETICS of UTUC

Molecular biology of UTUC and bladder thought to be
largely similar e.g Chr.9, FGFR3, p53, pRb

IH

UC is a “pan-urothelial” entity

Gene Expression profiling reveals few differences
Clonality studies suggest tumours related

But there are distinct genetic differences:
1. Microsatellite Instability (MSI)
2. DNA Hypermethylation




Microsatellite Instability

Q: What is a microsatellite?

A: Short tandem repeat sequences of DNA (e.g CC, GGG,
TTTT, AAAAA) scattered throughout genome

Q: What is instability?

A: Single base point mutations (insertion or deletion of
nucleotides) that leads to a reading frameshift that can be
detrimental if within coding regions of key target genes

Q: Why does it happen?
A: Inactivation of DNA mismatch repair system



MSI in UTUC

* Frequency of MSI in UTUC =13-21%

= Compared to frequency in bladder UC =1%
MSI associated with:

Ureteric tumours (38% vs. 8%)
Female patients
Low stage/grade

Frequent Microsatellite Instability in Sporadic Tumors of the Upper Urinary Tract'

Arndt Hartmann, La Bocker-Edmonston, Hagen Blaszyk, Wolfgang Dietmaier, Robert Stochr,
John C. Cheville, Kersti 8 olf Wieland, Ruth Knuechel, Josef Rueschoff, Ferdinand Hofstaedter, and
Richard Fishel®

Inverted/papillary growth pattern
Better survival (37mo vs. 22 mo in 2pT2 NO MO UTUC)

Oncogene (2003) 22,

Distinct patterns of microsatellite instability are seen in tumours of the
urinary tract

James WF Catto*'?, Abdel-Rahmene Azzouzi'? Amira’, Ishtiaq Rehman?,
Kenneth M Feeley imon S Cross’, Gaelle Fromont®, Mathilde Sibony’, Freddie C Hamd,
Oliver Cussenot® and Mark Meuth'
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Genetics vs. Epigenetics

Genetics = Information inherited on basis of nucleotide sequence
Epigenetics = Information inherited on basis of gene expression levels
Or:

Genetics =  Blueprint for manufacture of all proteins necessary to
create a living organism

Epigenetics = Instructions on how, where and when the genetic
information should be used

DNA methylation is an Epigenetic mechanism and is the
only endogenous modification of DNA in mammals




DNA Methylation
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Cytosine 5-Methylcytosine
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5-methylcytosine is the so-called “5t" base”

ONLY affects CpG dinucleotides

You can still have unmethylated CpGs

5-methylcytosine accounts for 3-5% of cytosines in whole genome
CpG clusters exist = “CpG Islands”

DNA methylation has physiological and pathological roles



DNA Hypermethylation

= Pathological version of DNA methylation

= DNA hypermethylation refers to aberrant
methylation patterns within ‘CpG islands’ of
promoter regions that leads to silencing of
expression of the associated gene

" This can have serious detrimental effects if the
gene is a key functional gene e.g tumour
suppressor gene



DNA Hypermethylation in Cancer
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Methylation of TSG promoter leads to lack of expression and
ability for uncontrolled cell malignant cell growth




DNA Hypermethylation in UTUC

JOURNAL OF CLINICAL ONCOLOGY

Promoter Hypermethylation Is Associated With Tumor

= 280 patients (117 bladder UC vs. 152 UTUC; RP 84 Ureter 68)

= 11 CpG Islands of key UC genes e.g p16, E-cadherin

» Qverall, hypermethylation in UTUC =94% (vs. 76% bladder; p<0.0001)
= % methylation greater in 10/11 islands for UTUC vs. bladder

Thus, frequency and extent of DNA hypermethlation greater in UTUC




HNPCC Syndrome

Hereditary Non-Polyposis Colorectal Cancer Syndrome

Autosomal dominant genetic disease with 80% lifetime risk of
malignancy, mainly colon cancer but also endometrium, ovary,
stomach, small bowel, skin, brain, hepatobiliary and UTUC

Also known as Lynch Syndrome (described in 1966)

Aetiology: Inherited defect (caused by DNA hypermethylation)
in DNA mismatch repair system leading to MSI

x22 fold increased risk of UTUC




HNPCC-associated UTUC

Whenever you see a new diagnosis of UTUC think HNPCC if:

Patient <60 years old
2. Personal history of HNPCC-associated cancer:

COLON, endometrium, ovary, small bowel
3. First degree relative <50 with HNPCC-associated cancer
4. Two first degree relatives with HNPCC-associated cancer

Consider evaluation for other HNPCC-associated cancer and
genetic counselling/testing



Tumour Location in UUT

RENAL PELVIS: 60-70% overall

URETER: 30-40% overall
Upper Ureter: 5%

Mid Ureter: 25%

Lower Ureter: 70%




Tumour Location and Outcome

Controversial

Worse outcome for ureter vs. renal pelvis
Classic thinking and secondary to:
“Protective effect of renal parenchyma”
“Extensive peri-ureteral lymphovascular tissue”
“Lack of peri-ureteral fat layer”

Worse outcome for renal pelvis vs. ureter
“Thinner muscularis layer of renal pelvis”

No definitive conclusion can be made from data as large
multi-institutional studies have not confirmed either way




Clinical Prognosticators

YES

Location

Smoking

Obesity
Hydronephrosis
Previous Bladder UC
Tumour size

URS Bx Grade

ASA score

WEAK

NO

Age

ECOG-PS
Symptoms
Imaging stage

e Race
e Gender




: . . Vol. 177, 1715-1720, May 2007
Behavior of Urothelial Carcinoma Printed in U.S.A.

With Respect to Anatomical Location DOI:10.1016/j.juro.2007.01.030

J. W. F. Catto,* D. R. Yates, I. Rehman, A. R. Azzouzi, J. Patterson, M. Sibony, U. Gussenot

and F. C

425 patients (275 bladder vs. 150 UTUC; 67 ureter, 79 RP)
Median follow-up 46mo (2-216)

UTUC higher stage: 77% > pT1 vs. 52% (p<0.001)

UTUC higher grade: 86% >G2 vs. 79% (p=0.015)

Stage and grade associated with outcome on M/A analysis

BUT no difference in outcomes between upper and lower
tract tumours when stage and grade considered
(p=0.4498)

Recurrence (%)

Progression (%)

Death from Cancer (%)




Pathological Prognosticators

Generic

More UTUC specific

Stage (best)

Grade

Lymph node status
Lymphovascular invasion
Associated CIS

Tumour Size

Multifocality
Architecture

e Necrosis
e PSM




e Things that seem to suggest different:

@ Specific genetic defects e.g microsatellite instability, DNA methylation
@ Association with familial cancer syndrome e.g HNPCC

@ Unique risk factors e.g Balkans nephropathy

Upper Tract UC and Bladder UC are the same but different

 Things that seem to suggest same?

@ Common risk factors e.g smoking and aromatic amines

Urine flow and multifocality

No difference in outcomes when controlled for stage and grade
Clonality studies

Gene expression profiling
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THANK YOU
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