
BEST PRACTICES IN 
THE APPLICATION OF 

IMMUNOHISTOCHEMISTRY TO 
DIAGNOSTIC UROLOGIC PATHOLOGY:

LESSONS FROM USES & ABUSES



Toward Best Practice IHC use in routine 
practice

ÅWhen IHC stains exceed H&E stain

- Lack of best practice approach

- Complex case OR



ÅFoundation is the integration of clinical history, 
gross examination & microscopy 

Toward Best Practice IHC use in routine 
practice

ÅCornerstone is still the H&E with appropriate and 
judicious IHC support ïIHC guides; does not 
dictate the diagnosis

ÅPractice made considerably more objective by 
ancillary techniques e.g. IHC

Surgical Pathology



Toward Best Practice IHC use in routine practice

ÅSerious misdiagnoses are made by inappropriate use of 
IHC or incomplete knowledge of antibody/ies

ÅMore is not necessarily better

ÅIHC adjunctive method, histology key

ÅIf you have no idea, donôt mark it

ÅStart with a question based on morphology

ÅApply a judiciously constructed panel based on the 
differential diagnosis generated by the case









Toward Best Practice IHC use in routine practice

ÅPanel should include expected positive and expected 
negatives

ÅThere are no absolutely specific or sensitive antibodies

ÅAnomalous stuff happens

ÅSensitivity and specificity is not inherent to the antibody, 
but to the antibody applied in a given setting

ÅEvaluate the stain paying attention to pattern (nuclear, 
cytoplasmic, membranous, etc.) 

ÅALWAYS evaluate the controls (positive and negative)

ÅDiagnose the case after review of IHC only in the context of 
the morphology and the clinical situation



GOWNôS LAWS OF IMMUNOCYTOCHEMISTRY
ÅThere is no perfect marker of any tumor

ÅThere is no perfect fixative for all antibodies

ÅIf everything in the tissue section appears positive, nothing is 
actually positive

ÅAll that turns brown (or black, or red, etc.) on the slide is not 
positive

ÅUnder inappropriate conditions, any antibody can be made to 
appear positive on any tissue

ÅIn any given immunocytochemical run involving multiple 
slides, tissue will fall off the slide corresponding to the 
most critical antibody

ÅThe diagnostic power of any immunocytochemical preparation 
is no greater than the knowledge and wisdom of the 
pathologist interpreting it



Best ñSpecial Studiesò in Surgical 
Pathology

ÅGood thin section and well stained H&E slides

ÅAdditional sections, recuts and levels

ÅA phone call to the clinician (or reviewing the 
electronic medical records)

ÅAnother trust-worthy pair of eyes (colleague)

ÅPlacing the diagnostic dilemma in context of the 
clinical situation and management considerations

ÅHaving a best practice approach 
immunohistochemistry



SELECT BEST PRACTICE IHC APPLICATIONS IN 
UROLOGIC PATHOLOGY

ÅBladder:

- Proving origin/differentiation in unusual primary or at a 
metastatic site

- IHC in flat intraepithelial lesions

ÅProstate:

- Proving origin at a metastatic site

- Issues related to triple cocktail use in prostate biopsies

ÅKidney: 

- Proving renal origin at a metastatic site

ÅTestis:

- Screening panels for tumors involving testis ïprimary or 
metastatic sites 

- Characterizing the various germ cell components



PROVING UROTHELIAL DIFFERENTIATION

Carcinoma of 
unknown origin or 
patient with history 
of bladder/renal 
cancer:

ÅLymph node

ÅLung

ÅLiver

ÅBone

ÅProstate

ñUnusual carcinomaò in the bladder

Primary urothelial 
carcinoma:

ÅUCa with small 
tubules

ÅPlasmacytoid

ÅMicropapillary

ÅEtc

Metastatic tumors 
to the bladder:

ÅMelanoma

ÅProstate

ÅColorectal

ÅCervix

ÅOvary

ÅRenal



CA in a cervical LN.



UROTHELIAL CARCINOMA
(Prim. or Metastatic site)

Challenges:
- Poorly differentiated carcinoma

- ñCharacterlessò: solid, nested & trabecular architecture
Hallmarks:
- Frequent squamous and / or glandular diff.

- Cells with nuclear grooves

- Nuclear atypia obvious +/- anaplasia

Approach
- Clinical history (invasive, usually high stage carcinoma)

- Compare with primary

- Judicious IHC: ? Best markers



Paraganglioma Epith. LMS

PEComa Melanoma



URINARY BLADDER - IHC

ÅDiagnosis of metastatic urothelial cancer   

ÅCK7 (+) (>90%)

ÅCK20 (+) (40-70%)

Åp63 (+) (60-90%)

ÅHigh molecular weight cytokeratin 34ßE12 (+) (60-90%)

Traditional, Broad Markers

ÅGATA3 (60-70%)

ÅUroplakin II (+) (50-80%)

ÅS100P (70- 80%)

ÅUroplakin III (+) (20-50%)

ÅThrombomodulin (+) (60-75%) 

ÅCEA, Leu-M1 (Ñ) (minimal value)\

Histogenesis-associated 
markers



Plasmacytoid U Ca



Plasmacytoid 
U.Ca  - CK20



A-F: S100P,G: GATA; H: CK 5/6; I: p63

S100P S100P

GATA3 GATA3



GATA3

ÅNuclear 
staining 

Ålower 
sensitivity but 
higher 
specificity than 
S100P for 
urothelium



GATA3 ïWide Range of Expression

ÅPositive in

ÅBreast, trophoblastic tumors, 
paragangliomas, salivary gland 
neoplasms, squamous carcinomas, 
basal cell carcinomas, yolk sac 
tumors, pancreatic ductal 
adenocarcinomas

ÅMietinnen et al. Am J Surg Pathol 2013



Uroplakins ïII and III
ÅProtein constituents of the urothelial plaques in 

vesicles of urothelium

ÅVital role in expansion and contraction through 
vesicle cycling

ÅSubunits uroplakins Ia, Ib, II, and IIIa

ÅUnique and characteristic feature of urothelium

ÅPrevious data for UP3, new data for UP2

Uroplakin 3



Uroplakin 2 versus Uroplakin 3

UP2UP3

. Among UC metastases, UP2 showed greater intensity and 
proportion, (both p<0.001), with higher sensitivity (73% vs 

37%, respectively, p=0.001).

Smith et al. Histopathology. In press



Uroplakin 2 versus Uroplakin 3

UP2UP3

Villoglandular variant simulates colorectal carcinoma

Smith et al. Histopathology. In press
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IMMUNOHISTOCHEMISTRY IN FLAT 
LESIONS OF THE BLADDER

Panel:  p53, CD44 (standard isoform), CK20

Indications:
ÅMarked denudation ïresidual basal cells vs  ñclingingò  CIS

ÅDistinction between reactive atypia and CIS (large cell non-
pleomorphic or ñsmallò cell)

ÅPathologist favors CIS but has reservations making diagnosis

ÅCIS with unusual morphology ïPagetoid, undermining, etc.

Caveats:
ÅNot applicable for dysplasia vs CIS

ÅGreater caution while evaluaiting post-treatment biopsies



NORMAL



NORMAL

p53



CK-20



CD-44



REACTIVE UROTHELIUM



p53


