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• Abstract: The assessment orstero id hormone receptors in
resected breast carcinoma tissue ls currently the stan dard of
prectlce . The trad itiona l method for assessment of receptor
status is the ligand bInding assay. More recently, immunohis­
tochemistry (IHe) ha s beccrne a popular method for such test­
Ing. Despite t he widespread use of IHC end t he availability of
many ant ibodies. standardtzet ic n of quant itat ive (He for as­
sessment of estrogen and progesterone receptors has not
been achieved. While t he College of Amertcen Pathologists
(CAP)offe rs a Quality Assurante (QA)prograrn fo r IHC quanti ­
tetlcn of est rcqen receptor (ER) and progesterone receptor
(PgR), no universal standard iscurrently recognized in assess­
ment of ER an d PgR by IHe. We surveyed 300 laboratories
wl tbl n the United States for th eir current practices rega rding
the assessment of ER and PgR statu s in breast cancer t issue
specimens. Eighty usable responses were received. Forty-nine
(61%) lab oratori es performed the assay in-house. while the
remainder sent the material out fo r as:;ay. All responding lab­
oratories performing their ste roid recepto r an alysis In-house
used the IHe technique. Forty-three (80%) laboratories an­
~erlng the quest ion on mat erial accepted for analysis per-

Address corr<lspc nd ence and repriM req uests t o: Lest er J. l ayfield,
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formed t he assay only on pa raff in-embed ded mat erlal, thr ee
(6%) used either pa raff in block or frozen materlal, an d two
(04% ) used only 'frozen mat erial. Eighty-eight percent of labo­
ratories performing steroid recepto r ana lysis in-house used a
manual quentt retlon technique . Four (8%) used computer­
assisted image an alysis. an d a single labe retc ry used laser
scanning cytometry. Eigh t d iffe rent a nt ibo dies were use d
among th e 44 lebcretcrfes documenting t he an tibody sup­
plier. and 'for any given commer cially pre pared ant ibody B

wide variety of dilut ions wer e used, wIth th e exception of the
sta nda rd solution used with the Ventana antibody. OJ the
la boratories using manua l est imatio n techniques, 61% simply
est imated the pe rcenteqe of po sltlve cells. 29% eva luated
bot h the Intensity of staini ng and percenta ge of nuclei sta in­
ing, 6% used formal He ccre a na lysis. 2% evaluated only In­
tensity of nuclear sta ining, and 2% main ly counted the per­
centa qe at nuclei staining for ER but used a formal H score in
the assessment of PgR. Cutoff points for the sepa rat ion of
positive and nepet lve results varied widely, with some labora­
t ories assessing a ny demonst rable positivity as a positive re­
sult, wh ile ot hers required as ma ny as 19% of the nuclei to
sta in befor e a specimen was decla red positive. Standardiza­
t ion techniques differed conside rably a mong laborat ories.
Eighty·s!x percent used th e CAP program for GA. While all
laboratories utilized some form of intralaboratory control fo r
assessment of ER and PgR, the nature of t hat contro l varied
from laboratory to leboret ory. Our survey indicates t hat a rna­
jo rlty of laboratories perform their steroid hormone receptor
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ana lysis in-house u~ing (He . There Is ccns tderebte var iability in
the an tibodies utilized , t he dilutio ns applied. and the-qu entite­
ticn method and level of expression used to dirhotoentze speci­
mens into posltlve and neq etive group~. finally, no universal
control fo r Interlaboratory standard tzet tcn a ppears to exist . II

Key Words: bre ast carcinorna, estrogen receptor, progest­
erone receptor, steroid hor mon e a ssay

EStrogen receptor (ER) and progesterone receptor
(Pl;R), by their interaction with their respect ive stc­

ra id hor mones play irnporranr roles in regula ting the
pro liferation and diff erentiation of norma l bre ast epi­
thelium (l). The: level of steroid hormone recep to r ex..
pression in breast ca rcinoma cells is believed to be asso­
ciated with the resp onsiveness of the neo plastic cells [0

circ ulating est rogen and progest erone. Du ring the p ast
quarter century , many stud ies have mea sured tissue lev­
el, of ER and PgR by biochemical method, and COrte'

laeed them with both pr ognosi s and respo nse to ber ..
mane therapy (2- S). \X"fitbin the past dccade, » variety of
antibodies aga inst bo th the ERs and PgRs have become:
available on 3: commercial basis. Man)' studies have
compared the results of irnmunohisrochemlcally dete r­
milled steroid receptor values with th ose obtained b}'
ligand binding an alysis. In general, the correlation has
been good (6-11 ). Despite agr eement of rcsulrs derived
from individua l antibodies used in immunohisroch emis­
rry (IHC) determinations and th e ligan d bind ing tecb­
niq ue, significant vari ability has been documented in the
results obtained by IHC using different commercially
available anti bodies (12 ,13). While varia bility betwe en the
resules achieved by di fferent antibod ies mot>" exist, the
overall value of IHG-detctmined ER and PgR levels for
the prediction of response to horm ona l therapy and
overall prognosis appears high (9,1 4-16). Some studies
have documented THe determina tion orER to be superior
to the ligand binding: assay for the pred iction orresponse
to ad juvant endocrine th erap y in breas t cancer (17).

Despite the do cument ed value and accuracy of ER
and PgR assayed by IHC, a wide vari er}" of anti bod ies
and quanritacicn techniques are currently in usc. Th e ex­
tent to which these variab ilities in techniq ue and mnre­
ria l affect the pr edictive value and standa rdization of
!He determination of ER and PgR is unknown. O f sig­
nificance, the re is no universally accepted control for
srandnrdiznrion of the a ssays of ER and PgR by THe .
H ence interl aboratory comparisons of stero id receptors
OlS determined b)' !He may not be ent irely valid. T he au­
thors ate aw are of on ly a single qu nliry assuranc e/qu al-

iry control (QN QC) program within the United Sraces
for IHe determination of steroid receptors, again bring­
in£- in to question the overa ll consistency of resul t s ob­
ta inable between labora tories. Desp ite such problems,
the overa ll robustness of the method appears to co rn­
pensare for the lack. of precis ion as socia ted with the
techniq ue. Several laborat ori es ar e working to refine
protocols and srandard izaticn methods an d Ri era cr a l.
(18) have recently proposed t issu e cell cu lture lines 2.0;; a
universa l cont rol.

In order to clarify the cur rent status of ER and PgR
level determinations) we surveyed 300 la boratories [ 0

determine th eir method s and in rcrp retarive app roach for
th e estimation of steroid hormon e recept ors in brea st
tissue and whether they rake part in a region al o r na­
tional Q.J.\IQC program in this field . H erein we reporr
the results of that sur vey.

MATERIALS AND METHODS

Quest ionnaires wer e mailed with return addressed
and stamped enve lopes to 300 hospital parhology de­
partrnents . The first 200 questionnaire recipients we re
drawn from the College of American Pathologists {CAP)
directo ry by randomly selecting four pathologist s {rom
each state. An additional 100 patho logists with interest
and expertise in th e area of br east pat hology w ere se­
lected on the: basis of a literature sear ch for publica tions
concerning estrogen and pr oges teron e receptors.

The questionnaire contains qu estion... relating to size
and type of h ospita l pra ctice. The questionna ire asked if
rhey ro utinely ordered ER and P~R assays on new ly di­
agnosed b rC01Si: ca rcinom as and whether th is an a lvsis
WOlS. done in-house or if it was sent out. If th ey per­
formed in-house ana lysis, ques tions about the method
used [IH C, dextran-coated charcoal (DCC) assay, poly­
merase cha in reaction (pe R), or flow cytornerry] , rype
of materia l accep ted [para ffin emb edd ed, fro zen tissue,
or fine n eedle aspirat ion (FNAI), type of antibody, and
dilution employed were included. T he path cl cgisrs we re
also asked how qua ntitaticn wa s performed (imag e
analysis, manually calculat ing the nuclei staining per ­
cenrage, estim ating the intensity of staining. H score),
what the cu toff poi nt was for differen tiating p ositive:
and negative results, wh at protocol was used for sean­
dardization , and w hat cont ro ls were used. Lastly, th e
labora tories were asked whe th er they pa rti cipa ted in
an)' of ·thc inrerinsritu rional QA programs and, if so.
wh ich on e.

In addition : 150 questionnaires were mailed with re­
turn addressed and Stamped envelopes to hema to logy!
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routinely sent tissue out for such analysis, and 1 labora­
to ry perform ed in -house THe but sent OUt tissue to ha ve
DeC ligand bin din g il!iiSay performed on some spcci­
mens. Table 1 shows the distribution of institutions per­
forming stero id receptor an alysis by hospital ty pe. Aca­
demic reeriar y care hospitals we re most likely to perform
the assays within their instirurion. Simil arly, hospi ta ls
with more than 500 bed s were more like ly to perform
steroid receptor analysis in their own laborat ories.
Comrnuniry/ge neral ho spita ls w ere most likely to send
out ER and PgR analyses (23; 77%). A wide variety of
academic terti ary care medical cent ers and specialty
commercial laboratories were used fo r re ferra l of tissue
for steroid hormone analysis.

All insti tutions perform ing ER and PgR analysis in..
house used immunohistochemistry. A single institution
perfo rmed in-hou se THe but sent our ma teria l for ligand
bind ing assay in selected cases. Forty-t hree (80%) of the
institutions answering the question on tissue: accepta ble
for analysis performed ERlPgR analysis on ly on paraffin
tissue, 6 (11%) perform ed the analysis on paraffin-em bed­
dcd and FNA material, 2 (4% ) perfo rmed the a"ay on
paraffin-embedded, fro zen , and FN A material, wh ile 2
(~% ) perform ed the assay only on frozen material One
(2%) respondent performed the analysis on para ffin­
embedded and frozen materia l.

Method s of quanrirar ion varied among thc laborato ­
ries responding [Q our survey. Forry-rwo (88%) used a
man ual co unt ing method for quanrlracion, 4 (8%) used
computer-aid ed image ana lysis, and 1 (2 %1 used laser
sca nning cytom eter. One additional la bora tory (2 % )
used computer-assisted imag e analysis between 198 B
and 1998 but rece ntly changed to a manua l technique.
Of the laboratories utilizing a manual counting method
for quanritaeicn of ER and PgR levels, 30 (6 1%) manu­
all}' counted the number of rumo r:' cell nuclei srnining
po sit ively and calculated a staining percentage. Fourteen
respondents (29% ) used both the percen tage of po sitive
nuclei and the intensity of stainin g. Three laboratories
(6% ) used form al H -scorc ana lysis . One laborato ry
(2% ) measured on ly th e intens ity of stain ing. A single

onc ology departments in all SO states. One hundred and
ren oncologists were program directors ar teaching hos­
pital s. The remai ning were. randomly selected oncolo­
gists based at community hospitals. The questionnaire
conta ins questions relating [ 0 the method used by the
Iaboea rory fo r the analysis of ER a nd PgR, the qua nti­
rati on method, and the Cuto ff point used to separate
positive and negative results . The ques tionna ire asked
'whether [heir trea tment approach changed following a
switch from DeC to IHe, whether the y equated immu­
nohistochemical expression of £R and PgR [0 specific
fcrnromol values, and ,vhethcr they required quantita­
tio n or merely positive: and negat ive results. The oncolo­
gists were also asked whethe r they were influenced in
choice of therapy by PgR status, or whether they gave
tamcxifen regardless of s teroid hormone receptor status
to a ll postmenopausal pat ients. They were also asked if
ER a nd PeR status had ever changed during treatment.
Finally, thei r opinion regarding current recommends­
rion s (19,20) on chemotherapy and endocrine therapy
and th e duration of such treatm ent (2 11(2 year s versus 5
years) wa s sought.

Following mailing or the sur vey questionnaire, 3
mon ths were allowed to pass before closure of the data
collection period, allowi ng for adequate response time .
The responses were ent ered on 8 spreadsheet program
(Excel 7.0, M icrosoft, Redmond , WA ) and analyzed.

RESULTS
Responses were received from 80 of the 300 qu es­

tionnair e recipients, geographically repre senting 3S states.
Thirty (38% ) were obtained from institutions describing
themselves AS community/general hospitals. seven from
nonacademic tertiary care centers, 41 from academic
tertiary care centers, 1 from a reference laboratory, and
1 did nor indicate the type of institution . Respondent6
we re a lmost equally distributed between hospitals with
fewer than 250 beds (22 ), ho spitals between 250 and
500 beds (26), and hospita l, w ith mo re than 500 beds
(29). Three respo ndents did not state the size of their in­
stirution.

Seventy-seven of the 80 (96% ) responding pract ices
routinely performed ER and PeR analys is on bo th in
situ and invasive. carcinoma of the breast. Two per ­
form ed it only on inva sive carcinoma, and a single re..
spondcnr did not indicate his practice pattern. Both i n~
srieueions perform ing ER and PgR an:a IYfl is only on
invas ive carcinomas were community hospitals . Forry­
n ine of th e 80 (61% ) respo ndents performed ste roid re­
ceptor hormone analysis in their own laboratories, 30

Tab le 1. Hospital 'Type

Type

Communlty/general
Ncna cademtc tnrtiary
ACil demJc: tI! rt i.1r)'
Reference J.,borat ory
NOfl!Sporue
Tot &!

Number

30
7.,
1
1

' 0

37.5
8.75

SUS
1.~S

1.2S
100
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Table 2. Suppli ers of Antibodies Used fo r Er. Analysis by
Res pond ing Labo ra:tor ies

Type Numb~t PetC12nt age

oeee 17 as
vernene " "nevecen re 3 7

"MAC z 5
ImmunoteCh • 9
Abban ,
Biogenell: , 2
Z.ymcd , 2
ToUlI "" ' 00

Table 3. Range of Dilut ion s Used

".
O.lll: e
VenUln.,,\
AMAC
nevecastre
ImmunOTC~..
D3ko
Blogene~

NOIIDca~r..

5- 2,00 (-
PredJlut iQn

50-S OD
4e-lOO
5D-4oo

20- 160
~350

50-100

laborarory manually coun ted the nuclei staining per ­
centage for ER bur empl oyed the H csco re techn ique for
PgR anal ysis.

Table 2 shows the different commercial supp liers of
anribod ies used for IHe analysis of ER and PgR. Anti .
bodies we re supplied by eight di fferenr companies, and
<lotibod}' di lutions varied cons idera bly, as indicated in
Table 3. Cutoff points for separat ion of positive and
negative resu lts varied widely am ong laboratories. Even
when the Hcscc re system was used, the cut off po int was
not uniform. T able 4 shows th e cutoff points reponed
by th e respondents. Som e labora tori es accepted an y vi­
suallr detectable staining as indicative of positive ER
while others requ ired the nuclei staining perc entag e to
be as high as 2.0 % before a tissue sp ecimen was consid­
crcd posi tive. Two laboratories (4 %) did nor interpr et
the results as eith er positive or nega tive, but simply esti­
mat ed the nuclei staining percentage and intensity of
staining present, leaving interpretation to the clinicians .

Pro to cols. io: standa rd izat ion are listed in Ta ble 5.
There was considera ble variation! with reliance on man­
ufactu rer protocols, Dec validation , or C.;\P surv ey.
Th e controls used for sta ndardization we re als o incon ­
sistent among labora tor ies, with the majority of inati tu­
tions (';'2; 74% ) using known positive a nd negat ive
cases 3 S their controls. Table 6 5110\°"5 th e typ es of con­
tro ls used bj- the responding insti tutions . Six ty-nine of
the 80 institu tions respo ndi ng (66% ) rook pan in the
CAl' program. The remaining 1 j insti tu tion s did no t
rake: par t in any QA/Q C program.

Only 26 (17% ) useful responses were received from
the IjO qu estionnaires scm out to di rectors of hernarol­
ogy/oncolQl;r prog rams (representing 17 states ). All 26
respondents routinely ordered ster oid hormone receptor
analysis on all newly diagnosed breas t carcinomas. One
of these: did not routine ly request such an analysts on in..
traducral carc inoma. Twe nty-five respondents believed
the technique used for the anal ysis was IHe, while on e
received information from the ligan d bindin g (D eC)

' able 4. Criteria Used to Separate Positive and Negative Results

1 0~ podtive ce lls
5,. PQsit lve ceus
Any PQl itivtty
Comblna tJo., fQm\ula("Llmber of ctll s and Intensity)
.-:9%" ne ga tive, ~1 9% '" bcm erllne:. > t 9;;, -= p:)1it illl!:
Different crite ria for ERand PgR

20~ ER.5'. P£lR
21m Em. 10'!olo PeR

Numbe r OInd inte n tlt}· Jupplled 'lor d inkIlln i nte rprct~tion

Comblna. ion of number a nd Int en1ity
10". po.dt lvt with ...2 (scaile of 1-4 )

Ht Co!'eof5 0
H score of 10
S., n Antonio eeere

1-,2 - nes..uve. 3 - borderli ne, 4-0 _ po~ltJ"e

In te nsity {51 0- 3}. PP = perc entl'lpe 0-4 , IS .. SI X PP
0-1 .. ne gllotille, 2 o r more " p011tive

Toul
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Tabl e 5. Protocols Used for Standardizati on

Pro tocol Number

Table 7. Distr ibution of Thresholds fo r Esta blishing ER
Positivity Used by Hemat olo gists/Oncolog ists

DISCUSS IO N

Since [he recognition of the relationship between ER
and PSR levels in breast carcinoma and patient progno­
sis and response to hormonal th erapy, the assessmen t of
steroid hormone receptors has become a widely ac­
cepted component in the examination of breas t ca rcino­
mas (Z31. ln iti.lly assessment of ER and PgR level, was
performed using a ligand binding technology (DCC ) (2- 5).
More recently, ER and PgR assessment by IHC has be­
come pop ula r, if not the predominant technique. Ma.ny

Sixteen of 25 (64 % ) responding hcmarclogiseszcncol­
ogists would not treat an ER·negat ivl:: carc inoma in a
postmenopausal patient with tarno xifcn. Twenty-three
of 27 responding hernatologists/oncolcgiscs stated that
they were influenced in their tre at ment decisions by the
presence or absence of PgR positivity in the neoplasm .
Twenty-five of 26 hemato logists/oncologists sta red that
they had modified their treatment p lans based nn th e ER
or PgR status of the patient. Finally, 20 of 27 respon d­
ing hematologists/oncologists stated that the)' had nor
changed the duration of trea tment afte r p ublication of
the Swedish Breast Cancer Cooperati ve Group resulcs in
[ournal of the National Cancer Inst itute (21).

Posltlvt' and ~9iltlve ecrwcls 3nee vcuceucn 3
Venu n:l ollltomlltl!d sterner 2
Dako proto'al 2
Do n ot knew (ONKI 1
In-hous e stand,ud ized orcrcee! (Techmate lnrtrume ntiltlon)

.:Indrtanda rd lted commerdal r ~.~gents

PlIrallel Uning tor ne w kiu and new Ilntibody lot
CAP1UrVI!Y
Mod ified Tethmll'tt
All tJ lde~ revie.....ed by1he dtrectc r
Verltana!m!cmw;'Neamlge n retrIeva l
NQ protocol
Dec And reference l.II boratorie-s
HIElluf£lt1 ant igen ,etrlell,,1(Dal-:o)
CA52000
M~nufilC'lUren' gUid'!li nesljoum alt!ttldboolu

ana lysis. Of the 25 individuals experiencing a shift in
analytic technique from Dec to !He, on ly one cha nged
their treatment approa ch because of the modi fication in
technique. Th irteen of 2S (52%) he marologistsroncolo­
giltSequated negative or low IHC value' of ER and PgR
with specific femtom ol values. The other 12 did not di­
rectly correlat e !He resoles with femromcl lcvels.

In agreement with the results of the surveyofpatholo­
gists. there was considerable variation in the cutoff poin ts
used by hematologists and oncologists to separate posi ­
tive from negative ER results. These values ra nged from
1 to 30%. Four hematologists/onco logists (18% ) did
not know the value used for stratifying ER results into
positive and negative . Tab le 7 shows the distr ibuti on of
cutoff point! used by the responding hematologists and
onco logists. Eleven respondents required quan tization
in their practice, while 16 requ ired only a statement of
positive or negative. Thirteen of 2S respondents agreed
with the recommendations for tr eatment of earl)' breast
cancer as stated in the British journal of Cancer (l9)
and in the Rev;~w o[ Seminars itt. Oncology (20).

Thre sho ld

No response
10 ";
Do not kn ow
10 fmol

'"' 0%

'"20% - negtotiOle, < 30ft. = ecroerune,
>;10 ,";' - pOSitive

Labora~o l)' does It
Tot;J!

Number

7
s,
•
2
2
1

,
1

27

Percent1lQC

26,.
15
15

7
7

•,
3

100

Tab le 6. Type of Contr ols Used for ER and PgR Ana lysis

Control

Known po~itive and ncg;rth!e cases
Internal and e.-tcm ill bre8st t issue control
EIA 8ssayed breerr C8r'\\:Crs
EndomeuJum
Eft. bre:\st PgA. ~t1domt!Ulum
Abb lm: tR -lCA. Pg ti· ICA~ontro l slide' tor fro ze n and cyto log y
Com ro l cl1eswith H<: 10, lG-10 0, anu >100
Mult itu mor blocks
t ot.'11

Number Percent.'Jgv

42 ' 1
, 17
1 ,
1 2
1 ,
I 2
1 2
1 2

:l7 100
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stud ies have correlated the result s ofIHC with those ob­
rained b)" the liga nd binding method (6- 11 ), an d have
con firmed the relationship of ER and PgR with pane nr
prognosis and respo nse to hormonal therap y (1,14-17 ).
De..pite the ncar un iformity in finding a high correlat ion
betw een THe an d ligand binding assay result!'; an d good
pr edictive va lue for me, these stu d ies have used a vari ­
crv of an tibo dies , a nrib odv dilutions. staining and qu an­
ti t'arion techniques, an d c~toff po ints (23 ). The variation
w ithin the literatu re is re flected within community prac­
tice. Many of the issues relating to IHe de termina tion of
steroid hormone receptor levels reflect basic issue... in
uuantitativc me as discussed bv 2 panel of exp ert s dur­
ing a recent meeting or the Eur~pean Secric n of [he In­
ternational Academy of Pathology (Nice, Fra nce, OCtO­
ber 199E).

In orde r to assess th e current status of ER an d PgR
assay methods in the United Sta tes, we unde rtook D. mai l
surve y invest igating the mechcdolcgics, con trols, quart ­
citation rechn lqucs, and cutoff points utilized by a vari ­
ety of aca demic a nd nonacade mic laboratories. O ur
study found a wide variation in the antibodies, dilu­
tions, quarrdrar ion techn iques, an d cutoff po ints used by
the respo nden ts. While these '..uriations do Dot in and of
themselves negate the clinica l significance of steroid hor­
mon e receptor an alys is, the ex istence of such var iations
raises th e po tential for clinica lly significant disco rdan ce
in reported stero id hormone receptor val ues be tween
laboratories.

Commercial and large academic medical cent er lebo­
rarorics perform approximately 38 % of all ER and PgR
assays, but t he majoriry of such assays arc performe d In­
ho use by local labora tories . Nearly all o f these laborato­
ries report using me for the assessment of ER a nd PgR.
A num ber of observations can be mad e OD the basis of
this stu d}'. First , a confounding variable for int erlabora ­
tory comparisons of steroid hormone receptor res ults is
the va riety of materials accepted by various laboraro­
d es. Eighty-one percen t of laborato ries accept only par­
affin-cmbedde d material for analysis, bur 11 % used
only frozen tissue or bo th frozen and paraffin-em bed ded
tissue for analys is. In addition, 4% also accepted FNA
specimens. Second, variou s antibodies were used . The
laboratories in our stud}" employed an tibodies supplied
by eight different manufacturers. Seventy-three percent
of inst itutions used an antibody suppli ed by either Dako
(Carp interi a, C-J\) or Vcntan a (T ucson, A2)0Ar. shown
in Table 3, even w hen using the same anti bod y, various
insr iruticns emp loyed widely different anrfbody dilu­
tions for their assays. Thes e diffe rences in antibodies

and dilutions may have significant impact on the quanti ­
rarive assessment 0: ER a nd P~R br lHe.

T hird. me thod s for the quanrirar ion of !He results
varied considccab lj- betwe en respondents. The ma jority
(88% ) of laborato ries com pleti ng th e survey ques tio n­
nairc used vario us ma nual tech niques fo r quanti rariun
in which est imat es of nuclei staining percent ag e were
made. M ultiple manua l quanriracion metho ds exis t in
addition to simply estimating th e nuclei stai ni ng per·
centage. Twenty-n ine percen t of laboraronee using a
ma nu al quantitarion technique employed a techniq ue
where both the num ber of posit ive cells and the in tcnsiry
",... lth which the cell nuclei stai ned we re est imated. Six
percent used fo rma l Hcscoee analysis (6). \\le:did no r 00­
rain info rmation On th e th reshold of staining intensity
used to acc ept a nu cleus as positive for quan titaticn pur­
poses . Ne ither did we obt ain in formation on cel l selec­
tion techniques. Clearly differences in counting tech ­
nique can affect whether a neoplasm is designated
positive or negative for En and PgR . Recommend ations
lor cell co unt ing have been pub lished (1 1).

Fourth, the cutoff poin ts used for th e assig nment of
breast cancer cell populat ions as positive for ER or PgR
differ between labora tor ies. Our survey do cumented at
least a fourfo ld variation in the nu clei stai n ing percent­
age used by laborator ies fa: the ass ignment of posirlviry.
Twel ve laboratories (27% ) used a 5% cutoff point to
designa te a spec imen as positive and fou r. laboratories
(9% ) used a value of 20% ::IS their cu toff po int. Fifreen
laboratories (33 % ) uscd a 10% nu clear positivity rate 2 S

an indicator of G po sitive ER level. Variability in cutoff
point results in d iscordance of resu lts even when merh ­
odologic aspects of the assa y are iden tical. Such variabi l­
it]' in th reshold lor posiriviry high ligh ts the need fo: lab­
orato ries to includ e cutoff eel nts in their reports.
Thresho lds used with o ther quanrirarion me thods (H
score ) also varied. A. few la bora tories simply assessed
[he number of positively staining cells an d the intensity
of sta ining present, allowing the clin icians to in rerprcr
the data . Thus wi de varlablllry in practice exist s and
such variability mar ha ve a significan t imp act on the
documentation o( the pr esence or absence of clinically
significant levels of ER an d PgR..

Standardiza tion protocols varied w idely among the
respondents ro our survey, On1)' 22 respondent! (28% )
answered our query concerning their standardization
pr otocol. Of these , three used DeC validation as thei r
sta ndardization tech nique, while a majority relied on
manufacturer's guidel ines, previous ly rested po sitive
end negative intralaboratory controls, or simply review
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of all slides by the laboratory di rector. Controls for the
srandard izaticn of ER and PgR assays varied am ong the:
labora tories . The majo rity (5 2% ) used previou sly Ol S­
saved tissue blocks known to be positive and negative.
This offe red a degree of intra labo rarory consistency but
d id not allow external verificat ion of laboratory assar
levels. N ine labora to ries utilized internal breas t tissue
controls for the 3&SCSSmem of s teroid hormone recepto rs
in associated neoplastic tissue. Occasionally labo rato­
ries utilized endometrium as a po sitive control. Ar;, seared
by Riera et al, (18), no uni versa l con trol exis ts for exter­
nal validation of steroid hor mone receptor assays by
IHC. The lack of such 01 control complica tes compar i­
sons between laboratories using differen t antibodies , di­
lutions of antibodies, and modifications of the IHe
technique. Recentl y, cultured cells have been sugges ted
as a control for uuanrita tivc immunocytochemical anal­
ysis of ER level; (18). Widespread utilization of such a
standard control should increase the co mparability of
ER resu lts perfor med at different laboratories.

Only 26 responses (17%) from our survey of 1.50 di­
rectors of hematology/oncology programs were received,
mea ning conc lusion s based on th is sma ll dataset should
be made with caution. However, certain trends were
noted. First, the respondents routinely ordered ER and
PgR analysis on all newly diagnosed breast carcinomas.
implyi ng general acceptance by oncologists for measure­
ment of ER and PgR. The majority of responding oncol­
ogists: did not alter their treatment approach when their
labora tory switched from th e D CC [0 the !He me thod­
ology . Variability existed among clinicians in how they
equ at ed IHe expression to fcmtomol values. Approxi­
mately ha lf of the respondents did not equa te negative
or low THe values with specific femtemcl values .

In agreement with our laboratory surve y finding!', the
threshold for calling a resu lt positive varied w idely
among oncologists , Values associated with a positive. re­
sult by IHC l'aricd from 1 co 30%. Of equal importance,
59% of the responding hcmatologists/cncologisrs tr eat­
ing breast canc er patients d id not require quantitative
dara but merely desired a statement by the laboratory as
to whether the assay was po sitive o r negative. This find ­
ing is of part icular Interest in ligh t of a recent st udy
showing that very high levels of ER are associa ted with
a n unfavorable pr ogno sis (221. Simply dividing ER val­
ues into positive and negative may yield inco mp lete and
mis leadi ng information. The reporting of Iemtomol
equivalents, nuclei staining perc entage, or the stratifica­
tion of results into negative, borderline, intermediate,
and high levels may be more clinical ly uscful.

There does no t appear to be uni fnrmiry in approach
ro the interpreta tion and urilizaticn of EP~ and PgR data
by oncologists. On ly 13 respondents (4 8%) agreed w ith
recent ly published recommendations concern ing the use
of endoctinology and chemotherapy in pat ients wirh
breast cancer (19,20). The majority of oncologists re­
sponding to our questionnaire acknow ledged that ER or
PgR status had modified their treatm en t of patient 's
with breast cancer (92 % ). Despite this reliance on ste­
roid hormone receptor assay results, fully on e-th ird of
responding oncologists would treat a po stme nopausal
patient whose carcinoma was ER negative with ta mox­
ifen, The resu lts of [he Swed ish BCCG study (21 ) ap­
peared to change the treat ment appr c nch of only a mi­
nority of oncologists responding to our survey (2 6%).

The oncologists varied significa ntly in the threshold
they used to classify specimens as positive o r negative.
Reported cutoff po ints for positivity vaned from an y
staining to a cutoff p oint of at least 30% of nuclei stai n­
ing. Whe n specific percentages we re given, there wa s a
sixfold vari ation in the. cut off point (5- 30%,. Such vari ­
ability In interpretative thr c.sholds renders Inrerlabcca­
tory comparisons of ER and PgR results d ifficult if onl y
positive and neg arive ass essments are repon ed. In terla b­
oratory comparison s arc mo re easily achieved if Iabora­
tories record the nuclei stain ing percentage, cutoff point
used, and int erpretation of the results ra ther th an simply
reporting the specimen as po sitive o r negative.

The CAP QA program is commonly used by labora­
tories assessing ER and PgR in breast tissue, but itos level
of success in ensuring lnreelab orarory un iformity Wa s
not assessed by this survey. Further stu d ies into the ef­
fectiveness of this program wo uld be of va lue both to
pathology laborato ries performing steroid ho rmone re­
ceprcr analysis as well as to oncologists interpret ing the
results.

Stero id hormone receptor assay by IHe appears to­
bust enough to maintain the correlati on with pr ognosis
established by DCC, despi te rhe many variations di s­
cusse d. Thi s interprerarion is su pported by the observa­
tion that rhe majority of studies in the literature using
varia ble: techniques, antibodie s, tit ers, and cutoff poln c
still report goo d correlation of the [He results w ith
DeC assa ys an d de monstrate good predictive and prog­
nostic value fo r the rest (1.6-1 7). As in man}' areas of
surg ical pathology, relia bility may exceed rcn roducibil­
it}' (24 ). Th is may lead some clinicians and pathologists
to adopt a nih ilistic app roach to sta ndardizu tion, How­
ever, it may be that imp or tant progno stic informa tio n
associate d wit h sreroid hormone receptor levels is being
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concealed by th e. imprecision or current [He method s.
Th e development o r a uni versal co n tr ol a nd improved
standardization meth ods should improve the validity of
interla boratory comparison of the result s of ER and PgR
measurement by the THe technique.
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Cancer society fielding ca lls over inaccurate breast
cancer treatments; more than 200 people affected

"There's obviously
.going to be people there

who were negatively
impacted on their ability
to survivethe disease
initially, or their quality

of lIiewith thedisease."

Peter Dawe, provincial
executive director

Canadian Cancer Society

By C la re-Marie G osse
7;1(.' Indepcndcnt

T
111: Canadian Cancer Society ill
Newfoundland and Labrrulcr
has b~~11 fielding multiple ci.l lb

from women concerned they 111<1)

have been treated incorrectly for
breast cancer.

Peter Daw c. provincial execut ive
direcmr, suvs the cancer sncicrv has
been ··st:ra~blin!!. <I bit this \~'cck"
sinc e di:-;:;ovcrin; hundreds of tis sue
samp les taken trom
patients since 19Y7
were in the process of
heing retested due 10

inaccurate results.
"we' d heard some

rumblings, but (Tbr

j,ulepen~il:lll. OCL 1-8
edition) imide was
the 1'lrSI J had seen uf
anvrluuc ou: in the
public ;bOUI it:· he
5.:1)'5,

"Since then we
ha ve had a me eting
with the people over
in the Eastern Health
nnthority . .. so we tee! Ibm we' re up
to date with it and WL: can kind of
pain: people in lJ1C right direction ­
but 111:n '!' all we can do for now."

The outcome D( tilt' tests, which
examine hormone receptors in breast
cancer cells for estrogen and progcs­
tcronc. help phys icians determine
what course or treatm ent a breas: call­
ccr patient should undergo.

S ince acquiring nL:Wlah technolo gy
las: vear. Eastern Health. the umbrella
onzaniz(J tinn of the Hea lth Cart:
Ccrporation of St. John's, discovered
some es trcuen-ncuativc tissue sam­
ples were ;Iwwing lip positive. The
sa mples are now being reassesse d at
the Health Sciences Centre in St.
John's, as well <15 at Mmmt Sinai
Hospital in Onturi.." Tilt results an:
on1) now gradually returning since the
review began in M ay this year.

women nnd me n with breast cancer
undergo whar arc called EH and PR
receptor tests. Th ese silO\\' wheth er the
tumour ne eds hormones. su ch 80S

cSlrt1gen or [)rogt:stcfIlllt:. lt l gfi.l\\ , :\
po~i t iY~ result shows il Goes.. which
means !hc cancer ma:: n:sp ond h1 hor­
m o ne Ih!.':'<'l ;:-} such d:. litl;' d n Jl!
T'\ll){1\iit:n.

'.\ I/L: 'n.: prett y concerned nbout the
wholc issue obviously, lhal it even
happened ill the first place.' says
Dam .'. " We've to ld the Eastern Health
nuthority that we want to stay in touch
with them and make sure the proper
f'o !imv lip is done with the people that
arc all! there that need more accurate
intormntion.'

He adds common se nse and a cur­
rent I() per cent mistake rmc in retest­
ed sumplcs suggests at leas: 20U
nalients mav be'affected.
, J " T he a ffec t 011

anv one of thos e
i ndi\' idu~l l s is going
10be quite diffbrcnt
. . . there's obviously
going [0 be people
[here who wer e
nega tively impact­
cd 011 their abilirv to

survive the dis ~asc
initiul lv, or their
'luu)ity· of lifc with
the d iseuse."

13JTI()xiJt:n is u
medication given to
patients as aj 'oml of
additional therapy

j()1Jowing primary trcnuuent for the
carlv xtaacx of breast cancer. It has
abu" ill.:t.: n~ proven to help prevent the
onscr orbreas t can cer in women who
arc ~ Il :J. high risk of developing the
disease.

Dawc says breas t can cer treatment
is ~l particularly individualized process
and car. he confusing [0, patients.

"l've been emerg ed in it for years
and J still stumble around a: times.' he
xavx. "Yuu call imnuine Jl0Wthe ever­
ag-t' person. ptli in lhut situation. high­
I)' cm.uional and having to deal with
estrogen levels and progesterone
receptors and whether yo u should go
(In Tamoxi fen and what the s ide
effects ufTa mcxifen nrc .. . that's why
the test results arc so important and
yo ur trust in tilt: lest results, be caus e
you've gOI so l1l;lny complex rieci­
SH Jlh to make anyway.'

Eastern Health has been callinu
p:HieI1 L'o whose test results have hcc~
impacted by the review pre cess. hut
concerned men and women cun ub n
cali F:J,>wrn HC.:Ilth ':; r~l1 icnt relations
ollic!.: :I t 777-6500 or click on the
UUPR in/ormat ion lillk {J:l the home
P;l.!;'-C f\ JI" I h~ Health C'-! fl': COll)Oration
n( St. John':; (w\-\'\\'.hcL:sj .n l.cIIJ .
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