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Assessment of Tissue Estrogen and
Progesterone Receptor Levels:
A Survey of Current Practice,

Techniques, and
Quantitation Methods

Lester J. Layfield, MD,* Dilip Gupta, MD,*
and Eoghan E. Mooney, MB, MRCPath
* Department of Pathology, University of Utah, Salt Lake City Utah, and

TDepartment of Pathology and Laboratory Medicine,

National Maternity Hospital and

St. Vincent’s University Hospital, Dublin, Ireland

H Abstract: The assessment of steroid hormone receptors in
resected breast carcinoma tissue Is currently the standard of
practice, The wraditional method for assessment of receptor
status Is the ligand binding assay. More recantly, immunohis-
tochemistry (IHC) has become a popular methed for such test-
ing. Despite the widespread use of IHC and the availability of
many antibodies, standardization of quantitative 1HC for as-
sessment of estrogen and progesterone receptors has not
been achieved. While the College of American Pathologists
(CAP) offers a Quality Assurance (QA) program for IHC guanti-
tation of estrogen receptor (ER) and progesterone receptor
{PgR). no universal standard is currently recognized in assess-
ment of ER and PgR by JHC. We surveyed 300 laboratories
within the United States for their current practices regarding
the assessment of ER and PgR status in breast cancer tissue
specimens. Eighty usable responses were received, Forty-nine
(61%) laboratories performed the assay in-house, while the
remainder sent the materlal out for assay. All responding lab-
oratories performing their steraid receptor analysis in-house
used the [HC technique, Forty-three (BO%) laboratorles an-
swering the question on material accepted for analysis per-
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formed the assay only on paraffin-embedded material, three
(&%) used either paraffin biock or frozen materlal, and two
(a%) used only frazen material. Eighty-eight pereent of labo-
ratories performing steroid receprtor analysls in-house used a
manual guantitation technique, Four (8%) used computay-
assisted image analysis, and a single laboratory used lager
scanning cytometry. Eight different antibodies were tised
among the 44 laboratories documenting the antibady sup-
plier, and for any given tommercially prepared antibody a
wide varlety of dilutions were used, with the exception of the
standard solution used with the Ventana antibody. Of the
laboratories using manual estimation technigues, 81% simply
estimated the percentage of positive cells, 29% evaluated
both the intensity of staining and percentage of nuclei stain-
ing, 6% used formal H-score analysis, 2% evaluated only In-
tensity of nuclear staining, and 2% mainly counted the per-
centage of nuclei staining for ER but used a formal H score in
the assessment of PgR. Cutoff points for the separation of
pasitive and negative results varied widely, with some labora-
torles assessing any demonstrable posithvity as & pesitive re-
sult, while others required as many as 19% of the nuclei to
stain before a specimen was declared positive, Standardiza-
tion technigues differed consitetably among laboratories,
Eighty-six percent used the cAp program for QA. While all
laboratories utilized some form of intralaboratory control for
asseszment of ER and PgR, the nature of that contro! varied
from labaratory to laboratory. Qur survey indicates that a ma-
jority of laborstorles perform their steroid harmene receptor
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analysis in-house using IHC, There Is considerable varlability in
the antibodies utllized, the dilutions applied, and the quantita-
tion method and level of expression used to dichotemlze speci-
mens into positive and negetive groups. Finally, no universal
contral Tor interlaboratory standardizatlan appears 1o exist. E

Key Words: breast carcinoma, estrogen receptor, progest-
erone receptor, steroid hormone assay

Estrngcn receptor (ER) and progestcrone recepror
(PgR), by their interaction with their respecrive ste-
roid hormones play important roles in regulating the
proliferation and differentiation of normal breast epj-
thelium (1). The level of steroid hormone recepror ex-
pression in breast carcinoma cells is believed to be asso-
ciated with the responsivensss of the neoplastic cells ro
circulating cstrogen and progestcrone. During the past
quarter century, many studies have measured vissue lev-
els of ER and PgR by biochemical methods and corre-
lazed them with both prognosis and response to hor-
mone therapy (2—5). Within the past decade, a variery of
anribodies against both the ERs and PgRs have become
available on a commercial basis. Many srudies have
compared the results of immunohistochemically decer-
mined steroid receptor valucs with those obtained by
ligand binding analysis. In general, the correlation has
been good (6-11). Despite agreement of results derived
from individual antibodics used in immunohistochemis-
try (IHC) determinations and the ligand binding tech-
nique, significant variability has been documenred in the
resulrs obtained by IHC using different commercially
available antibodies (12,13). While variability berween the
resules achicved by different antibodies may exist, the
overall value of IHC-determined ER and PgR levels for
the prediction of response to hormonal therapy and
overall prognosis appears high (5,14-16). Some studies
have documented THC determination of ER to be superior
to the ligand binding assay for the prediction of response
to adjuvant endocrine therapy in breast cancer (17).
Degpitc the documented value and accuracy of ER
and PgR assayed by IHC, a wide variety of antibodies
and quantitation techniques are currently in vse. The ex-
tent to which these variabilities in technigue and mate-
rial affect the predictive value and standardization of
THC determination of ER and PgR is unknown. Of sig-
nificance, there is no universally accepted conrrol for
standardization of the assays of ER and PgR by IHC.
Hence interlaboratory comparisons of sttroid receptors
as determined by IHC may not be entirely valid. The au-
thors are aware of only z single quality assurance/qual-

ity control (QA/QC) program within the Unitcd Staces
for IHC dererminarion of steroid receprors, again bring-
ing inro question the overall consistency of results ob-
tainablc berween laboratories. Despite such problems,
the overall robustness of the method appears 1o com-
pensate for the lack of precision associated with the
technique. Several laboratories are working to rcfine
pratocols and standardizarion methods and Riera ct al.
(18) have recently propesed tissue ecll culture lines as =
universal control.

In ocder to clarify the current status of ER and PgR
level determinations, we surveyed 300 laboratories to
determine their mcthods and interprerative approach for
the cstimation of steroid hormone receptors in breast
tissuc and whether they take part in a regional or na-
rional QA/QC program in this field. Herein we report
the resules of that survey.

MATERIALS AND METHODS

Questionnaires werc mailed with rcturn addresscd
and stamped envelopes to 300 hospital pathology de-
partments, The first 200 guestionnaire recipients were
drawn from the College of American Pathologists (CAP)
directory by randomly selecting four pathologists from
each state. An additional 100 pathologists with inrerest
and expertise in the area of breast pathology were se-
lecred on the basis of g [iterature search for publications
concerning cstrogen and Progesterone receprors,

The questionnaire contains questions relating to size
and type of hospital practice. The questionnaire asked if
they routincly ordered ER and PgR assays on newly di-
agnosed breast carcinomas and whether this analysis
was done in-house or if it was sent out. If they per-
formed in-house analysis, questions about the method
used [THC, dextran-coated charcoal (DCC) assay, poly-
merase chain reaction (PCR), or flow cytometry], type
of material accepted [paraffin embedded, frozen tissuc,
or fine needle aspiration (FINA)], cype of anribody, and
dilution employed were included. The pathologists were
also asked how quantitation was performed (image
analysis, manually calculating the nuclei staining per-
ccntage, estimating the intensity of staining, H scorc),
whart the cutoff point was for differentiating positive
and negative results, what protocol was used for stan-
dardization, and what controls were used. Lastly, the
laboratories were asked whether they participated in
any of the interinsitutional QA programs and, if so,
which one.

{n addirion, 150 questionnaires were mailed with re-
turn addressed and starnped envelopes to hematology/

e
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encology departments in all 50 states. One hundred and
ten oncologists were program directors ar teaching hos-
pitals. The remaining were randomly selected oncolo-
gists based at community hospitals, The questicnnaire
conraing questions relating o rhe method used by the
laboratary for the analysis of ER and PgR, the quanti-
ration method, and the cutoff point used to separate
positive and ncgative results. The questionnaire asked
whether their treatment approach changed following a
switch from DCC to THC, whether they cquared immu-
nohistochemical expression of ER and PeR to specific
femtomol values, and whether they required quantita-
tion or merely positive and negative resuls. The oncolo-
gists were also asked whether they were influenced in
choice of therapy by PgR status, or whether they gave
tamoxifen regardless of steroid hormone receptor status
to all postmenopausal patients. They were also asked if
ER and PgR status had ever changed during treatment.
Finally, their opinion regarding current recommenda-
tions (19,20} on chemotherapy and endocrine therapy
and the duration of such treatment (21) (2 years versus 5
years) was sought.

Following mailing of the survey guestionnaire, 3
months were allowed to pass before closure of the dara
collection period, allowing for adequate response time.
The responses were catered on a spreadsheet program
(Excel 7.0, Microsoft, Redmond, WA) and analyzed.

RESULTS

Responses were received from 80 of the 300 ques-
tionnaire recipients, geographically representing 3§ states,
Thirry (38%) were obrained from institutions describing
themselves as community/gencral hospitals, seven from
nonacademic tertiary care centers, 41 from academic
tertiary care centers, 1 from a reference laboratary, and
1 did not indicate the rype of jmstitution. Respondents
were almost equally distributed between hospitals with
fewer than 250 beds (22), hospizals berween 250 and
500 beds (26), and hospitals with more than 500 bads
(29). Three respondents did not state the size of their in-
stitution.

Seventy-seven of the 80 (96%) responding practices
routinely performed ER and PgR analysis on both in
situ and invasive carcinoma of the breagt, Two pet-
formed it only on invasive carcinoma, and a single re=
spondcnt did not indicate his practice patrcrn. Both in-
stitutions performing ER and PgR anzlysis only on
invasive carcinomas were community hospitals. Forty-
nine of the 80 (61%) respondents performed steroid re-
ceptor hormone analysis in their own laboratories, 30

rourinely sent rissue our for such analysis, and 1 labora-
tory pecformed in-house THC but sent out tissue to have
DCC ligand binding assay performed on some speci-
mens. Table 1 shows the diswibution of institutions per-
forming steroid recaptor analysis by hospital type. Aca-
dernic tertiary care hospitals were most likely to perform
the assays within their instizution, Similarly, hospitals
with more than 500 beds were more likely to perform
steroid recepror analysis in their own laboratorics,
Community/general hospitals were most likely to send
out ER and PgR analyses (23; 77%). A widc variety of
academic tertiary carc medical centers and specialey
commercial laboratories were used for referral of rissne
for steroid hormone analysis.

All instirutions performing ER and PgR analysis in-
house used immunohistochemisery, A single ingtiturion
performed in-honse THC burt sent out material for ligand
binding assay in sclected cases. Forty-rhres (80%) of the
institutions answering the question on tissue acceptable
for analysis performed ER/PgR analysis only on paraffin
tissue, 6 {11%) performed the analysis on paraffin-embed-
ded and FNA material, 2 (4%) performed the assay on
paraffin-embedded, frozen, and FNA material, while 2
(4%) performed the assay only on frozen material, One
(2%) respondent performed the analysis on paraffin-
embedded and frozen material,

Methods of quantitation varicd among the laborato-
ries responding to our survey, Forty-two (88%) used a
manual counting method for quantitation, 4 (8%) used
computer-aided image analysis, and 1 (2%) used laser
scanning cytometry, One additional laboratory (2%)
used computer-assisted imagc analysis berween 1988
and 1998 but recently changed to a manual technique,
Of the labotatories utilizing 2 manual counting method
for quanritarion of ER and PgR levels, 30 (61%) manuy-
ally counted the number of rumor cel] nuclei staining
positively and calculated & staining percen tage, Fourteen
respondents (22%) used both the percentage of positive
nuclei and the intensity of staining. Three laborarorics
(6%) used formal H-score analysis. Qne laboratory
(2%) measured only the intensity of staining. A single

Tahle 1. Hospital Type

Type Number Percentage
Community/general 30 375
Nehacademic tortiary 7 875
Academic1ertiary 41 51.25
Reference Jaboratory 1 135
No respangs 1 1.25
Total BO 100
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Table 2. Suppliers of Antibodies Used for ER Analysis by  Table 2, Renge of Dilutions Used
Responding Laboratories .
F
Typ= Number Parcentage Dake 5-2,000
Venuans Predilution
Dake 17 3% AMAC 50500
Ventang 15 34 Navacasira 40200
Novacastra 3 7 immunatech 50400
AMAL 2 5 PR
Immunotech P g Dako 20-160
Abbott 1 2 Biogenex 25 350
Biogenex 1 2 Novacasira 5p-100
Zymed 1 2
Tatal as 100

laboratory manually counted the nuclei staining per-
centage for ER but employed the H-score technique for
PgR analysis.

Table 2 shows the different commercial suppliers of
antibodies used for IHC analysis of ER and PgR. Anti-
bodics were supplied by eight different companics, and
antibody dilutions varied considerably, as indicated in
Table 3. Cutoff points for scparation of positive and
negative results varied widely among laboratories, Even
when the I-score systern was used, the cutoff point was
not uniform. Table 4 shows the curoff points reporred
by the respondents. Somc lzboratorics accepted any vi-
sually detectable staining as indicarive of positive ER
while others required the nuclei staining percentage to
bc as high as 20% beforc a rissue specimen was consid-
cred positive. Two laboratories (4%) did nor intezpre:
the resules as cither positive or negative, but simply csti-
mated the nuclei staining percentage and intensity of
staining present, leaving interpretation ro the clinicians.

Protocols for standardization are listed in Table 5.
Therc was considerable variarion, with reliance on man-
ufacturer protocols, DCC validation, or CAP survey.
The controls used for standardization were also incon-
sistent among laboratories, with the majority of institu-
tions (42; 74%) using known positive and negative
cases as their controls. Table & shows the types of con-
trols ued by the responding institutions. Sixty-nine of
the 80 institurions responding (86%) took part in the
CAP program. The remaining 13 institurions did not
rake pari in any QA/QC program.

Only 26 (17%) vseful responses were received from
the 150 questionnaires sent out to direcrors of hemaral-
ogy/oncology programs (representing 17 states). All 26
respondents routinely ordered steroid hormone receptor
analysis on all newly diagnoscd breast carcinomas. Onc
of these did not routinely request such an analysis on in-
traducral carcinoma. Twenty-five respondents belisved
the technique used for the analysis was THC, while one
received information from the ligand binding (DCC)

Table 4. Criteria Used to Separate Positive and Negative Results

Number Parcentage

10% posltive cells 15 a4
5% positive cells 12 28
Any positivity a 5
Combination formula (number of celis and Intansity) 3 7
=0% = negatlve, B=18% = borderline, >19% = positive 2 4
Different, eriteria for ER and PgR 2 4

20% ER. 5% PgR

20% ER, 10% PaR
Number and intensity supplled for cliniclan interpretation 2 4
Comblination of number and Intensity

10% posltive with =2 {scale of 1~4) 1 2
Hstare of 50 1 2
Hscore of 10 1 2
San Antonie #sore

1-2 = negatlve, 3 — berderline, 4-0 — positive 1 2
Intenslty (51 0-3}, PP = percentage 04, IS = §| X PP

0-1 = negative, 2 or more ~ positive 1 2
Taral a5 100
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Table 5. Protocols Used for Standardization

Protocol Nurnber
Posltlve and negative controls 3
DCE validation a
Ventana automated stainer 2
Dako protocol 2

1

Do not know (DNK)

Inhouse standardized protocel {Techmats Instrumentatian)
and standardized commerclsl reagents

Paralle| testing for new kits and new antibody lot

CAP survey

Moditied Techmate

All slides reviewed by the director

Ventana/microwave antigen retrioval

No pratocol

DCC and reference Isberatories

HIER target antigen rateleval (Dako)

CAS 2000

Manufacturers’ guidalines/journalzitextbooks

Rl I S

analysis, Of the 25 iadividuals experiencing a shifr in
analytic technique from DCC to IHC, only one changed
their treatmenz approach because of the modifieation in
technique. Thirceen of 25 (52%) hematologists/oncolo-
giats equated negative or low IHC values of ER and PgR
with specific femtamol values, The other 12 did not di-
rectly correlate IHC resvles with femromol levels.

In agreement with the resules of the survey of patholo-
gists, there was considerable variation in the curoff points
used by hematologists and oncalogists to scparate posi-
tive from negarive ER results. These values ranged from
1 ro 30%. Four hematologists/oncologists (18 %) did
not know the value uscd for stratifying ER results into
positive and negative. Table 7 shows the distriburion of
cutoff points used by the responding hematologists and
oncologists, Eleven respondents required quanritation
in their practicc, while 16 required only a gtatcment of
positive or negative. Thirtecn of 25 respondents agreed
with the recommendarions for treatment of early breast
cancer as gtated in the British Journal of Cancer (19)
and in the Review of Semtinars in Oncology (20).

Table 7. Distribution of Thresholds for Establishing ER
Positivity Used by Hematologists/Oncologists

Thraeshold Number Percantage
No responge 7 28
10% 5 14
Do nat know a 15
10 fmal 4 15
5% 2 7
30% 2 74
1% 1 4
20% ~ negative, <30% = borderling,

=>30% — pasitive 1 4
Laboratory does It 1 3
Total 27 100

Sixteen of 23 (64 %) responding hemarologists/ancol-
ogists wouid not trcat an ER-negative carcinoma in a
postmenopausal patient with tamoxifen. Twenty-three
of 27 responding hematologists/oncologists stated that
they were influenced in their treatment decisions by the
presence or ahsence of PgR positivity in the neoplasm.
Twenty-fivc of 26 hemarologists/oncologists stated that
they had modified their reatment plans based on the ER
or PgR status of the patient. Finally, 20 of 27 respond-
ing hematologists/oncolagists stated thar they had nor
changed the duration of trearment after publication of
the Swedish Breast Cancer Cooperatjve Group results in
Journal of the National Cancer Institute (21),

DISCUSSION

Since the recognition of the relationship between ER
and PgR levels in breast carcinoma and patient progno-
sis 2nd response to hormonal therapy, the asscssment of
steroid hormone receptors hag become a widely ac-
cepted component in the examination of breast carcino-
mas (23). Initielly assessment of ER and PgR levels was
performed using a ligand binding technology (DCC) (2-5 ).
More recently, ER and PgR assessment by IHC has be-
come popular, if nor the predominant technique. Many

Table 6. Type of Contrals Used for ER and PgR Analysis

Control Number  Percantage
Known poesitive and negative cases 42 kal
Internal and external bresst tissue control g 17
ElA assayed breast cancers 1 2
Endomertrium 1 2
ER, braast; PoR, endometrium 1 2
Abboit ER-ICA, PgR-ICA cantral slides for frozen and cytology 1 2
Coritrol cazes with H < 10, 10~100, and =390 1 2
Multitumor blocks 1 2
Total a7 100
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studies have correlated the results of IHC with those ob-
rained by the ligand binding method {6-12), and have
confirmed the relarionship of ER and PgR with parien:
prognosis and response to hormonal therapy (1,14-17).
Despite the ncar uniformity in finding a high correlation
between THC and ligand binding assay results and good
predicrive valuc for IHC, these studies have used a vari-
cty of antibadics, andibody dilutions, staining and quan-
titation techniques, and cutoff poines (23). The variation

vichin the literature is reflected within community prac-
tice. Many of the issues rclating to JHC determination of
steroid hormone receptor levels reflect basic issues in
quantirarive IHC as discussed by 2 pancl of experts dur-
ing a recent meenng of the European Section of the In-
ternational Academy of Pathology (Nice, France, Octo-
ber 1998).

In order to assess the current status of ER and PgR
assay mecthods in the United States, we undertook a mail
survey investigating the methodologics, controls, guan-
titation techniques, and curoff points urilized by a vari-
ety of academic and nonacademic laborarories. Our
study found a wide variaton in the antibodies, dilu-
tions, quantitation rechniques, and curoff points used by
the respondents. While these variations do not in and of
themseives negate the clinical significance of steroid hor-
mone reeepto;; analysis, the existence of such variations
raises the potential for clinically significant discordance
in reported steroid hormone reccpror values berwesn
laboratories.

Commercial and large academic medical center labo-
ratorics perform approximately 38% of all ER and PgR
assays, but the majoricy of such assays ate performed in-
house by lacal laboratories. Nearly all of these laborato-
ries report using THC for the assessment of ER and PgR.
A number of observations can be made on the basis of
this study. First, a confounding variable for interlabora-
tory comparisons of steroid hormone receptor results is
the variety of maserials accepted by various laborato-
rics. Eighry-onc percent of laboratorics accept only pat-
affin-cmbedded material for analysis, bur 11% used
only frozen tissuc or both frozen and paraffin-embadded
tissuc for analysis. In addizion, 4% also accepred FNA
specimens. Second, various antibodies were used. The
laborataries in our study employed antibodies supplied
by eight diffcrent manufacturers, Sevensy-three percent
of institutions used an antibody supplied by cither Dako
(Carpinteria, CA) or Ventane (Tucson, AZ). As shown
in Table 3, cven when using the same antibody, various
insritutions employed widely different antibody dilu.
tions for their assays. These differences in antibodies

and dilutions may have significant impacr on the quanti-
tative assessment of ER and PgR by THC.

Third, methods for the quantitation of IHC resuls
varied considerably berween respondants. The majoricy
{88%) of laborarories completing the survey question-
nairc used various manual rechniques for quantitarion
in which estimates of nuclei staining percentapc were
made. Mulriple manual quantitation merhods exist in
addition to simply estimating the nuclei staining per-
centage. Twenry-nine percent of laboratories using a
manua!l quantitarion technigue employed a techinigue
where both the number of positive cells and the intensicy
with which the cell nuglei stained were estimated, Six
percent used formal H-score analysis (6), We did not ob-
tain information on the threshold of staining intensicy
uscd [0 accept a nucleus as positive for quantitation pur-
poscs. Neither did we obtain informarion on cell selec-
tion techniques. Clearly differences in counting tech-
nique can affecr whether a neoplasm is designated
positive or ncgative for ER and PgR. Recommendations
for cell counting have been published (11).

Fourth, the curoff points used for the assignment of
breast cancer cell populations as positive for ER or PgR
differ becween laboratories. Qur survey documented at
least a fourfold variation in the nuclei staining percent-
age used by laboratories for the assignmenr of positivity.
Twelve laborarorics (27%) used a 5% cutoff point w
designare a gpecimen as positive and four laborarories
(%) vsed a value of 20% as their cutoff paint. Fiftcen
laboratories (33%) used 2 10% nuclear posizivity rate as
an indicator of a positive ER level. Variability in cucoff
point results in discordance of results even when meth-
odologic aspects of the assay are idenrical. Such variabil
ity in threshold for positivity highlights the need for lab-
oratories to include cutoff points in their reports,
Thresholds used with other quantitation methods (H
scorc) also varied, A few laboratorics simply assesscd
the number of positively staining cells and the intensity
of staining present, allowing the clinicians to interpret
the data. Thus wide variability in practice exists and
such variability may have a significant impacr on the
documentation of the presence ot absence of clinically
significant levels of ER and PgR.

Standardization protocols varied widely amang the
respondents to our survey. Only 22 respondents (28% )
answeied our query concerning their srandardization
protocal. Of these, three used DCC validarion as their
standardization technique, while a majority relied on
manufacrurer’s guidelines, previously tested positive
and negative intralaboratory contrals, or simply review

B
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of all slides by the laboratory director. Controls for the
standardization of ER and PgR assays varied among the
laboratories. The majority (52%)} uscd previously as-
sayed tissue blocks known to be positive and negative,
This offered a degree of intralaboratory consistency but
did nor allow extcrnal verification of laboratory assay
levels. Nine laboratories utilized internal breast tissue
controls for the agsessment of steroid hoztnone reccprors
in associated neoplastic rissue, Occasionally laborato-
ries utilized endometrium as a positive control, As statcd
by Riera et al. (18}, na universal control exists for exter-
nal validation of steroid hormone recepror assays by
IHC. The lack of such a control complicares compari-
sons berween laborarories using different antibodies, di-
lutions of antbodies, and modifications of the [HC
rechnique. Recently, culeured cells have been suggested
as a control for quantitative immunocytochemical anal-
ysis of ER levels (18). Widespread vtilization of such a
standard control should increasc the comparability of
ER resnlts performed ar different laboratories.

Only 26 responses (17%) from our survey of 150 di-
rectors of hematology/oncology programs were received,
meaning conclusions based on this small dataset should
bc made with caution. However, certain rrends were
norted. First, the respondents routinely ordered ER and
PgR analysis on all newly diagnosed breast carcinomas,
implying general acceprance by oncologists for measure-
ment of ER and PgR. The majority of responding oncal-
ogists did not alter their treatment approach when their
laboratory switched from the DCC to the IHC method-
ology. Variability existcd among clinicians in how they
equated THC expression to femromol valuss, Approxi-
matcly half of the respondents did not cquate ncgative
or low IHC values with specific femtomol valucs.

In agreement with our laboratory survey findings, the
threshold for calling a result positive varied widely
ameong oncologists. Values associared with a positive re-
sult by IHC varied from 1 to 30%. OFf equal importance,
59% of the responding hematologists/oncologists treat-
ing breast cancer patients did not requirc quantitative
data but merely desired a statement by the laboratory as
to whether the assay was positive or negative, This find-
ing is of particular interest in light of a recent study
showing that very high levels of ER are associated with
an unfavorable prognosis (22). Simply dividing ER val-
ues into positive and ncgative may yicld incomplete and
misleading information. The reporting of femtomol
equivalents, nuclef staining bereentage, or the stratifics-
tion of results into ncgative, borderline, intermediare,
and high levels may be more clinically uscful.

There does not appear to be uniformity in approach
to the interpreration and urilization of ER and PgR dara
by oncologists. Only 13 respondents (48%) agreed with
recently published recommendations concerning the vse
of endocrinology and chemotherapy in patients wich
breast cancer (19,20), The majority of oncologists re-
sponding 1o our questionnaire acknowledged that ER or
PgR status had modified their trcarment of patient’s
with breast cancer (92%). Dcspite this reliance on ste-
roid hormone receptor assay resuls, fully one-third of
responding oncologists would trear 2 postmenopausal
patient whose carcinoma was ER negative with tamox-
ifen. The results of the Swedish BCCG study (21) ap-
peared ro change the treatment approach of only a mi-
nority of oncologists responding to our survey (26%).

The oncologists varied significantly in the threshold
they used to classify specimens as positive or negarive,
Reported cutoff points for positivity varied from any
staining to a cutoff point of ar least 30% of nuclei srain-
ing. When specific percentages were given, there was a
sixfold variation in the cutoff point (5-30%). Such vari-
ability in interpretative thresholds renders interlabora-
tory comparisons of ER and PgR results difficulr if only
positive and negative asscssments are reported, Interlab-
oratory comparisons arc more easily achieved if labora-
taries record the nuclei staining pcrcentage, cutoff point
uscd, and interpretation of the results rather than simply
reporting the specimen as positive or negative,

e CAP QA program is commonly used by labora-
tories assessing ER and PgR in breast tissue, bur its Jevel
of success in ensuring interlaborarory uniformicy was
not assesscd by this survey. Further studies jnto the cf-
fectiveness of this program would be of valuc hoth to
pathology laborataries perfarming steroid hormope re-
ceptor analysis as well as to oncologists intcrpreting the
resulrs.

Steroid hormone recepror assay by IHC zppears ro-
bust cnough to maintain the correlation with prognosis
established by DCC, despite the many variations dis-
cussed. This interprecation s supported by the obserya-
tion that the majority of studies in the litcrarurc using
variable techniques, antibodies, titers, and curoff points
still report good correlation of the THC results with
DCC assays and demonstrate good predicrive and Brog-
nostic valuc for the tegt {1,6-17). As in many arcas of
surgical pathology, reliahilicy may exceed reproducibil-
ity {24). This may lead some clinicians and pathologists
to adopt a nihilistic approach to standardization. How-
ever, it may be that important prognostic informartion
associatcd with stereid hormone receptor levels is being
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concealed by the imprecision of current IHC methods.
The development of 2 universal control and improved
standardization methods should improve the validity of
interlaboratory comparison of the results of ER and PgR
measurement by the THC technigue.
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"We're pretty
concerned’

Cancer society fielding calls over inaccurate breast
cancer treatments; more than 200 people affected

By Clare-Marice Gosse
The hidependent

he Canadian Cuncer Soviely in

Newloundland und Labrader

has been fielding muliiple calis
from women concerncd they may
have been treated incorrectly  lur
breast cancer.

Peter Dawe, provincial executive
director, says the cancer sociery has
been “scrambling a bit this week”
since discovering hundreds of tissue
sampies laken from
patients since 1997
were in the process of

“There's obviously

“Wi're pretty concerned nbout the
whule ssue obviously, that it even
happened in the first place.” says
Dawe, "We've told the Zastern Health
authority that we want Lo sty in touch
with them and make sure the proper
foliow up is done with the peopie that
are out there that need more aceurate
information.”

He adds connimen sense and a cur-
rent 10 per cent mistake rate in retest-
ed samples suggests ot leass 200
pitients may be affecied,

“The affect on
any onc of those
individuals is going

heing retested due 10 - going to be people there 1o be quite difierent

inaccurate results.
“We'd heard some
rumblings, but (The

fdependent, Oct. 2-8 to survive the disease

cdition) ariicle was
the first I had seen off

who were negatively
impacted on their ability  there wio  were

... therz’s chvivusly
roing 1o be people

negatively impact-
ed on their ability to

initially, or their quality survive the disease

anything out in the  of life with the disease. initiallv. or their

public abour it,” he
says.
“Since  then  we

with the people over

in the Eastern Eealth

authority ... s0 we feel that we're up
to date with it and we can kind of
point people in the right direetion —
but that’s all we can do for now.”

The outcome of the iesis, which
examine hormone receptors in breast
cancer cells for estrogen and proges-
terong. help physicians determing
what course of treatment a breas: can-
cer perient should undergo.

Sinece acquiring new lab technology
last year, Eastern Health, the umbrella
orzanization of the Health Care
Corperation of St. Jobn’s, discovered
some esrogen-nepative tissue sam-
ples were showing up positive. The
samples are now being reassessed al
ne Health Sciences Cenire in Si
John's, as well as at Mount Sinm
Hospiwl in Ontaria. The results are
only now gradually rewrning sinee the
review began in May this ycar.

Women and men with breast cancer
undergo what are called ER and PR
regeptor ests. These snow whether the
tumour needs hormones. such as
Cstrogen or progesterone, o grow, A
positive result shows it does. which
means the cancer may respond 1o hor-
mone therapy such av the druy

famoxifen.

quality of life with

Peter Dawe, provincial ke discase.”
ot R g executive direcfor
nave a4 meelng ] »

ith the people oves Canadian Cancer Sociefy i SRR B

Tamoxifen 1y a
medication given 1o

additional therapy
following primary lreatment for the
carly stages of breast cancer, It has
alsv been proven 1o help prevent the
onsel ol breast cancer in women whe
are at & high risk of developing the
discuse.

Dawe says breast cancer treaiment
is o particularly individualized process
and can be conflusing for patients.

“I've heen emerged in it for vears
and 1 still stumble around ai times,” he
savs, “You can imagine how the aver-
age person, put in that sitwation, high-
Iy emotional and having to deal with
cstrogen levels ond  progesterone
receptors and whether you should go
on Tamoxifen and whai the side
eflects of Tamoxifen are ... that’s why
the test results are so important and
your trusi in the test results, because
vou've got so many complex deci-
s1ons 10 make anyway.”

Eustern Health has been calling
patienis whose test results have been
wmpacted by the review process, but
comcerned men and women cun also
call Eustern Health’s patient relations
oflice at 777-6500 or click on the
ER/PR information link un the home
pove fur the Health Cere Corporation
of St John's (www.heesinl.en),
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