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Letter to the Editor 

Revision of the Standards for the Assessment 
of Hormone Receptors in Human Breast 
Cancer; Report of the Second E.O.R.T.C. 
Workshop, Held on 16-17 March, 1979, in 
the Netherlands Cancer Institute* 

E.O.R. T.C. Breast Co-operative Group? 

IN 1972 an E . O . R . T . C .  Breakt Cancer  Gro u p  
Workshop agreed on s tandards for the assess- 
ment  of estrogen receptors in h u m a n  breast  
cancer.  The  results of  this workshop were 
published in 1973 in this J o u r n a l  [1]. 

A second workshop on the same subject was 
held on 16--17 March ,  1979 in the 
Nether lands  Cancer  Inst i tute (par t ic ipants*)  
under  the chai rmanship  of Prof. Dr. P. W. 
Jungblu t .  

The  goal of  this second workshop was to 
reach agreement  on details of  the charcoal  
adsorpt ion technique,  to extend the standardi-  
zation to the progesterone receptor  assay and 
to establish a qual i ty  control  system for the 
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laboratories of those centres taking par t  in 
E . O . R . T . C .  Breast Cancer  G ro u p  Studies+ +. In 
future clinical studies the receptor  content  
may  be a factor for pat ient  stratification. 

Th e  following repor t  provides notes on chan-  
ges in and extensions of  recommendat ions  
published in the first report  [1]. 

E X P E R I M E N T A L  P R O C E D U R E S  

1. Tissue collection and storage 

It  is of  impor tance  to trim the tumor  of  
adjacent  fat (watchglass or Petri  dish on 
crushed ice) and to ensure that  the samples 
taken for histological examinat ion  and 
biochemical  analyses are of similar compo-  
sition. This  should preferably be done by a 
pathologist  in the opera t ing theatre.  W h en  
t ransporta t ion to the pathologist  cannot  be 
avoided,  the specimen should be packed in a 
polyethylene bag and submerged in crushed 
ice in a suitable container  (e.g., Dewar,  poly- 
u re thane  box). Any contact  with formalin 
must be strictly avoided. T h e  tumor  should be 
passed to the labora tory  for freezing and 
storage as quickly as possible after its removal .  
I f  it must  be shipped to a distant laboratory ,  
the pathologist  should cut the tumor  into 
small chunks of  1-2 m m  length, pack the 
tumor  pieces in a lumin ium tbil or enclose the 
pieces in another  way to prevent  dessication. 
Th e  tumor  pieces should be sur rounded by a 
sufficient amoun t  of  dry  ice in an insulated 
box to ensure arrival in the fi'ozen state. 
Storage at the labora tory  where the analysis is 
performed should be preferably in liquid nit- 
rogen and for not longer than 4 weeks. 
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2. Proces,dng./br biochemical analyses 

For fifll scale evaluation, a lninimum of 
0.25g tissue [wet weight) is required. 
Pulverization in a N2-chilled mortar or in a 
'd ismembratof (Braun, Melsungen, 
Germany) remains the methods of choice tbr 
homogenization. Pulverization with a dismem- 
brator should be performed tbr 3 x 1 rain with 
intermittent cooling periods of 5 min in liquid 
nitrogen. After pulverization tim powder lissuc 
is kept frozen until all tumours of one run 
have been pulverized. Then the homogenate 
is prepared by adding butl(r (4'~C) to the 
pulverized powder and sucking tip and down; 
the use of a vortex mixer is avoided. This way 
the time betwcen thawing up (by addition of 
the buffer) and addition of labelled estradiol, 
is identical tor all tlomogenatcs. 

The extraction butl~:r is 0.01 M 
K2HPO4/KH2PO4, 0.0015 M K2EDTA, 
0.003 M NAN3, 0.01 NI monothioglyccrol 
pH 7.5, 10"~, v/v glycerol for estrogen re- 
ceptor and progesterone receptor assay as 
well. Particle-fi'ee extracts are prcferred over 
low-speed supcrnatants containing mitochon- 
dria, lysosomcs, microsomes and ril)osolncs. 
The tissue/t)uffer proportion should not exceed 
1:8. A minimal pr()t('ill con('entra/i(m ()f 
1 ing/ml after addition of charcoal suspension 
is essential; gelatine can bc used as an expan- 
der it" necessary. Ultracentrifugation should be 
(ham' maximally for 1 hr. 

3. Labelled steroids 

Minimal purity should be 95'~ o. Tetra- and 
hcxalabelled compomMs should be chcckcd 
weekly, twin-labelled compounds at least 
monthly. The labelled steroid is diluted widl 
alcohol to a stock solution immediately aticr 
arrival (twin-labelled compounds < 1 pg/ml, 
tetra- and hexalabelled compounds to pro- 
porti(mally lower concentrations; storage at 

- 20C) .  
Aqueous solutions should be prepared daily. 

Recommended steroids: fbr estrogen receptor 
assay, estradiol; for progesterone receptor as- 
say, R-5020, ORG-2058, l)-norgestrel (in- 
terference with androgen receptor possible! ). 

4. Receptor as,sa; 

The charcoal technique/Scatchard plot pro- 

cedure is retained as the standard. Steroid 
concentrations in single point assays should 
not be lower than 5× 10 9M; a parallel 
incubation with an excess of cold steroid (at 
least 100-fold) is required in this case. 
Diethylstilbestrol is given pretbrence over es- 
tradiol as a competitor because of its non- 
binding to SHBG. Incubation is done over- 
flight at 4 C.  After addition of dw charcoal 
the inixlure is turned ovcrhead for 10 rain al 
4'G. Mixing with a vortex is not alhawed. 
Triplicate determinations arc run tbr each 
sample. Tim quality' of charcoal should bc 
such that all ti'ee steroid will be removed. 
Residual c o u n t s  should lie no more than 1",, 
of the added amount. 'Fhc charcoal suspension 
should contain ().05"~, dcxtran '1"70. 1)uring 
handling and incubalion the csu'adiol should 
be in contact with glass only. 

5. Evpre,ssion o/receplor eonlenl 

(a) In exlracts: per nag total prolein. The 
protein c o n l e n t  is determined by the method 
of Bradtbrd [2]. The constituents tbr this assay 
arc commercially available it, the 'Bio-Rad 
Prolein Assay' tcstkit. As a rctiwencc, ho- 
wever, the Kabi protein standard containing 
(100g/l) human albumin is used. The protein 
c o n t c n l  is preferably corrected tot plasma 
protein eomalnination, by albumin assay. 

I h ) In komo(,enates hedime,l.~ ~:/ &lob .~peed een/,i- 
,/ugation)." per mg 1)NA using dcoxyribose as a 
standard and the thctor 5 lot conversion to 
1)NA. 

6. Oplional proeedure.s and additional a.rsa> 

Every procedure replacing thc charcoal (ech- 
nique must bc proven equal or better. The 
analysis of estradiol in the high-speed sedi- 
ments by radioimmunoassa\ is highly recom- 
mend(-d as a further characteristic. 

7. Provision,~ j'or quality, eonlrol 

Twice yearly, participating laboratories will 
receive lyophilized calf uterus homogenates 
fi'om Dr Th. ,1. Benraad, Nijmegen, Tile 
Netherlands. The results will be assessed in 
Nijmegen. 
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