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Toward Best Practice IHC use In routine
practice

AWhen IHC stains exceed H&E stain

- Complex case or

- Lack of best practice approach



Toward Best Practice IHC use In routine
practice

urgical Pathology

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

ACornerstone IS still the H&E with appropriate and

judicious Il

C support1 |

dictate the diagnosis

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

|IC guides; does not



Toward Best Practice IHC use in routine practice

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

More is not necessarily better

AIHC adjunctive method, histology key
| f you have no 1 dea, donot

AStart with a question based on morphology

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



TABLE 1. Tissues and Neoplasms With GATA3 Expression

Commonly expressed (expected)
Urothelial cells and neoplasms
Breast carcinoma (particularly lobular and low grade ductal)
Paraganglioma
Subset of T lymphocytes
Trophoblasts (particularly intermediate)
Skin adnexal tumors
Cutaneous basal cell carcinoma
Parathyroid
Yolk sac tumor (particularly reticular-microcystic and embryoid
patterns)
Often positive
Mesothelioma
Skin squamous cell carcinoma
Chromophobe RCC
Clear cell-papillary RCC
Pancreatic ductal carcinoma
Salivary gland neoplasms
Less frequently positive
Renal oncocytoma
Lung carcinoma
Gastric carcinoma
Colorectal carcinoma
Endometrial carcinoma
Ovarian carcinoma
Squamous cell carcinoma (cervix, larynx, lung)
Synovial sarcoma (epithelial component)




TABLE 2. Tissues and Neoplasms With PAX-8 Expression

Commonly expressed (expected)
Thyroid tissue and neoplasms (including anaplastic)
Renal tubules and renal epithehial neoplasms
Nephroblastoma (Wilms tumor)
Parathyroid tissue and neoplasms
Gynecologic tract carcinomas (ovary, endometrial,

endocervical)
Testicular adnexa epithelium
Medulloblastoma
Pancreatic neuroendocrine tumors (with polyclonal antibody)
Thymic epithelium and neoplasms
Merkel cell carcinoma
Clear cell carcinoma of urinary tract
Nephrogenic adenoma
Yolk sac tumor
B cells and subset of B-cell lymphomas (with polyclonal
antibody)

Less frequently expressed
Seminoma
Urothelial carcinoma (mostly upper ureter and renal pelvis)




TABLE 3. Tissues and Neoplasms With SALL4 Expression

Commonly expressed
Most germ cell tumors (less in trophoblastic and “mature”
teratoma elements)
Serous carcinoma of the gynecologic tract
Malignant rhabdoid tumor
Gastric adenocarcinomas (particularly those with “fetal-gut”
differentiation)
Urothehal carcinoma (particularly poorly differentiated)
Less frequently positive
B-cell lymphoma
Leukemia
Melanoma
Prostatic carcinoma
Colorectal carcinoma
Mammary carcinoma
Hepatocellular carcinoma
Melanoma
Epithelioid sarcoma
Desmoplastic small round cell tumor
Rhabdomyosarcoma




Toward Best Practice IHC use in routine practice

A Panel should include expected positive and expected
negatives

AThere are no absolutely specific or sensitive antibodies
A Anomalous stuff happens

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

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

AALWAYS evaluate the controls (positive and negative)

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



GOWNOS LAWS OF | MMUNOCYT

AThere IS no perfect marker of any tumor
AThere IS no perfect fixative for all antibodies

A|f everything in the tissue section appears positive, nothing is
actually positive

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

AUnder Inappropriate conditions, any antibody can be made to
appear positive on any tissue

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

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



Best nSpeci al St udi
Pathology

AGood thin section and well stained H&E slides
dditional sections, recuts and levels

AA ohone call to the clinician (or reviewing the
electronic medical records)

AAnother trust-worthy pair of eyes (colleague)

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

AI— aving a best practice approach
Immunohistochemistry




SELECT BEST PRACTICE IHC APPLICATIONS IN
UROLOGIC PATHOLOGY

A Bladder:

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

- IHC in flat intraepithelial lesions
A Prostate:

- Proving origin at a metastatic site
- Issues related to triple cocktail use in prostate biopsies

A Kidney:
- Proving renal origin at a metastatic site

A Testis:

- Screening panels for tumors involving testis i primary or
metastatic sites

- Characterizing the various germ cell components



PROVING UROTHELIAL DIFFERENTIATION

Carcinoma of AUnusual carcinomao |
unknown origin or
patient with history l l
8;rllaclzaécrl:der/renal Metastatic tumors  Primary urothelial
A to the bladder: carcinoma:

ymph node A/Ielanoma AJCa with small
Ax/negrj rostate fg?b‘“es _
Roore Aoolorectal A/Il.asmacy.tmd

ervix icropapillary

et A)vary Aeic
ARen al






UROTHELIAL CARCINOMA
(Prim. or Metastatic site)

Challenges:
- Poorly differentiated carcinoma
- ACharacterl|l esso: sol 1 d, nested
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




URINARY BLADDER - IHC

A&)iagnosis of metastatic urothelial cancer
AZK? (+) (>90%)

Aok 20 (+) (40-70%) Traditional, Broad Markers
ﬁ&% (+) (60-90%)
Igh molecular weight cytokeratin 34RE12 (+) (60-90%)

ASATAS (60-70%)
Auroplakin 11 (+) (50-80%) Histogenesis-associated

185100P (70- 80%) markers
AUropIakin 1l (+) (20-50%)

A’hrombomodulin (+) (60-75%)

A:EA, Leu-M1 (N) (minimal value)\
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Al\luclear

staining

ower
sensitivity but
higher
specificity than
S100P for
urothelium




GATA3 1 Wide Range of Expression

APositive N

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

A/Iietinnen et al. Am J Surg Pathol 2013



Uroplakins i [l and Il

AProtein constituents of the urothelial plagues in
vesicles of urothelium

AVitaI role in expansion and contraction through
vesicle cycling

ASubunits uroplakins la, Ib, Il, and llla
AUnique and characteristic feature of urothelium
) Areiu ta for UP3, new datafor UP2

’//; B :“‘4 '! Pal e
Y P i o Ko & ¥
=ik,
r 42
Uroplakin 3 4




Uroplakin 2 versus Uroplakin 3

. 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

.
-
N

AL

.{‘ :

Villoglandular variant simulates colorectal carcinoma
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IMMUNOHISTOCHEMISTRY IN FLAT
LESIONS OF THE BLADDER

Panel: p53, CD44 (standard isoform), CK20

Indications:

AViarked denudationir esi dual basal cell s
Mistinction between reactive atypia and CIS (large cell non-

pl eomorphic or nsmall o cel |l)

MPathologist favors CIS but has reservations making diagnosis
ACIS with unusual morphology i Pagetoid, undermining, etc.

Caveats:

ANot applicable for dysplasia vs CIS
AGreater caution while evaluaiting post-treatment biopsies
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