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Proliferation Markers in Breast Cancer 

THE ARTICLE by Gaglia and colleagues [l] provides an opport- 
unity to comment on an area of current interest, the clinical use 
of biological indicators. The criteria proposed by McGuire [2] 
provide the basis for using biological staging as a potential 
alternative or as a complement to conventional pathological stage 
for prognostic and therapeutic purposes. 

The prognostic relevance of biological markers should be 
assessed in patients receiving local-regional therapy alone in 
order to avoid the confounding effect of successive systemic 
treatments on subclinical metastases. The results also need to be 
verified by the reproducibility of findings reported by different 
centres. 

These two requirements have been met only partially for Ki67 
since the prognostic relevance of this proliferation index has 
been investigated in breast cancer patients heterogeneous for 
stage [3-S]. An overview of available reports has shown contro- 
versial results even from studies dealing with patients homo- 
geneous for stage, i.e. node-negative [3, 6-81 or node-positive 
tumours [3, 61. The paper by Gaglia and colleagues [l] fails to 
clarify the prognostic value of the Ki67 index, since not only 
node-positive but also about 80% of node-negative patients were 
treated with tamoxifen-and we know that slowly proliferating 
tumours, which are probably oestrogen receptor positive (ER+), 
can benefit from endocrine treatment [P-11]. Node-positive 
patients were treated with endocrine and cytotoxic therapies. 
The similar distribution of slowly and rapidly proliferating 
tumours in patients receiving these two systemic regimens, 
(which is unexpected considering the retrospective nature of the 
study), fails to resolve this crucial point, since available data 
show that slowly and rapidly proliferating tumours can be 
differently influenced by the two forms of systemic 
treatment [!9-141. 

An extensive analysis of node-negative tumours submitted to 
local-regional therapy is needed to evaluate biological variables 
and cell kinetic indices. Such a verification has been performed 
for flow-cytometric S-phase cell fraction (FCM-S) [15-181 and 
[3H] thymidine labelling index (3H-dT LI) [ 19-231. In the paper 
by Gaglia and colleagues [l] the median bromodeoxyuridine 
labelling index (BrdU LI) was double the median ‘H-dT LI 
reported in several previous studies [21-241. Similarly, Ki67 
needs to be more carefully evaluated bearing in mind the nature 
of its relationship with proliferating cells or the persistence of 
the antigen in Go cells [25]. Methodological aspects need to be 
more thoroughly investigated to permit comparison of the results 
from different studies. The lack of quality control is reflected by 
the wide variability of the median values of Ki67 index reported 
in the different studies. They range from 4 to 22% [4-7,26-301, 
and the median value of the present study would be ranked as 
medium-low. It is generally believed that the median value of 
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each centre can be used as a standard cutoff, regardless of 
intercentre variability. However, there are doubts relating to the 
variability not only among median values from different centres 
but also to the relationship between Ki67 and other reference 
biological and clinical factors. For example, it is difficult to 
accept that in the same series of patients the two cell kinetic 
variables, which should indicate the S-phase cell fraction (BrdU 
LI) or the cell growth fraction (Ki67), have similar values which 
are closer than would be expected. 

Moreover, the results reported in Dr. Gaglia’s paper indicate 
a weak relationship between Ki67 and BrdU LI and no congr- 
uency of results from the clinical analysis of the two cell kinetic 
variables. These results suggest that the two cell kinetic variables 
do not have the same biological significance and that Ki67 is a 
more important predictor of clinical outcome than BrdU LI. 
However, these statements are relevant only if derived from 
studies on node-negative tumours treated with local-regional 
therapy alone, since the clinical outcome in patients treated 
with systemic therapy results from the potential biological 
aggressiveness and the impact of treatment on tumour progress- 
ion. The two cell kinetic variables could provide different 
information on prognosis and response to treatment. 

In conclusion, the search for biological indicators of prognosis 
and response to clinical treatment needs to be pursued. However, 
there is a requirement for quality control programmes [31] and 
series of patients of adequate size and duration of follow-up 
(depending on the known clinical history of the tumour), which, 
for resectable breast cancer, should be at least 5 years. 

Rosella Silvestrini 
Oncologia Sperimentale C 
Istituto Nazionale Tumori 

Via Venezian 1 
20133 Milan 

Italy 

1. Gaglia I’, Bemardi A, Venesio T, et al. Cell proliferation of 
breast cancer evaluated by anti-BrdU and anti-Ki67 antibodies: its 
prognostic value on short-term recurrences. Eur J Cancer, 1993, 
29A, 1509-1513 

2. McGuire, WL. Breast cancer prognostic factors: evaluation guide- 
lines.3 Nat1 CancerZmt 1991,83,154-155. 

3. Bouzubar N, Walker KJ, Griffiths K, et al. Ki67 immunostaining 
in primary breast cancer: pathological and clinical associations. Br 
J Cancer 1989,59,943-947. 
Wintzer HO, Zipfel I, Schulte-Morning J, Hellerich U, Von K&t S. 
Ki-67 immunostaining in human breast cancer tumors and its 
relationship to prognosis. Cancer 1991,67,421-428. 
Stauch G, Lelle RJ, Broermann L, Gerogii A. Comparison of 
prognosis factors in breast cancer: grading of malignancy according 
to Bloom and Richardson versus determination of Ki67 growth 
fraction. Verb Ktsch Ges Path 1988,72,256-259. 
Weikel W, Beck T, Mitze M, Knapstein PG. Immunohistochemical 

1551 



IS02 R. Silvestrini 

evaluation of growth fraction in human breast cancers using mono- 
clonal antibody Ki-67. Br Cancer Res Treat 1991,18,149-154. 

7. Sahin AA, Ro J, Ro JY, er al. Ki-67 immunostaining in node- 
negative stage I/II breast carcinoma. Cancer 1991,68,54%557. 

8. Allred DC, Clark GM, Elledge R, ef al. Association of ~53 protein 
expression with tumor cell proliferation rate and clinical outcome in 
node-negative breast cancer.3 NatiCanc~Inst 1993,85,200-206. 

9. Meyer JS, Lee LY. Relationship of S-phase fraction of breast 
carcinoma in relapse to duration of remission, estrogen receptor 
content, therapeutic responsiveness, and duration of survival. Can- 
cerRes 1980,40,1890-1896. 

20. Meyer JS, Province M. Proliferative index of breast carcinoma 
by thymidine labeling: prognostic power independent of stage, 
estrogen and progesterone receptors. Br Cancer Res Treat 1988,12, 
191-204. 

21. Hery M, Gioanni J, Lalanne CM, et al. The DNA labeling index: a 
prognostic factor in node-negative breast cancer. Br Cancer Res 
Treat 1987,9,207-211. 

22. Silvestrini R, Daidone MG, Valagussa P, et al. Cell kinetics as a 
prognostic indicator in node-negative breast cancer. Eur 3 Cancer 
ClinOncoZ 1989,25,1165-1171. 

10. Paradiso A, Tommasi S, Mangia A, et al. Tumor proliferative 
activity, progesterone receptor status, estrogen receptor level, and 
clinical outcome of estrogen receptor-positive advanced breast 
cancer. CancerRes 1990,50,2958-2962. 

11. Nicholson RI, Bouzubar N, Walker KJ, er al. Hormone sensitivity 
in breast cancer: influence of heterogeneity of estrogen receptor 
expression and cell proliferation. EurJ Cancer 1991,7,908-913. 

12. Sulkes A, Livingston RB, Murphy WK. Tritiated thymidine label- 
ing index and response in human breast cancer. 3 Nat1 Cancer Znsf 
1979,62,513-515. 

23. Paradiso A, Mangia A, Picciariello M, et al. Fattori prognostici nel 
carcinoma della mammella operabile N-: attivitfi proliferativa e 
caratteristiche clinic0 patologiche. Folia On~oll992,13,1-13. 

24. Amadori D, Bonaguri C, Nanni 0, Gentilini P, Lundi N, Zoli W. 
Cell kinetics and hormonal features in relation to pathological stage 
in breast cancer. Br Cancer Res Treat 1991,26,19-26. 

25. Van Dierendock JH, Keijzer R, Van de Velde CJ, Comelisse CJ. 
Nuclear distribution of the Ki-67 antigen during the cell cycle: 
comparison with growth fraction in human breast cancer cells. 
Ca&Res 1989,4$, 2999-3006. 

26. Brown RW. Allred DC. Clark GM. Tandon AK. McGuire WL. 
13. Remvikos Y, Beuzeboc P, Zajdela A, Voillemot N, Magdelenat H, 

Pouillart P. Correlation of pretreatment proliferative activity of 
breast cancer with the response to cytotoxic chemotherapy. 3 Nat1 
Cancer Inst 1989,81,1383-1387. 

14. Bonadonna G, Valagussa P, Tan&i G, et al. Current status of Milan 
adjuvant chemotherapy trials for node-positive and node-negative 
breast cancers. NCIMonogr 1986,1,45-49. 

15. O’Reilly SM, Camplejohn RS, Barnes DM, Millis RR, Rubens RD, 
Richards MA. Node-negative breast cancer: prognostic subgroup 
defined by tumor size and flow cytometry. 3 Clin Oncol 1990,8, 
204&2046. 

16. Sigurdsson H, Baldetorp B, Borg A, et al. Indicators of prognosis in 
node-negative breast cancer. N EnglJ Med 1990,322,1045-1053. 

17. Fisher B, Nurten G, Costantino J, et al. DNA flow cytometric 
analysis of primary operable breast cancer. Cancer 1991, 68, 
1465-1475. 

Prognostic significance &dclinical-pathological correlations of cell- 
cycle kinetics measured by Ki-67 immunohistochemistry in axillary 
node-negative carcinoma of the breast. Br Cancer Res Treat 1990, 
16,192. 

27. Gasparini G, Dal Fior S, Pozza F, Bevilacqua P. Correlation of 
growth fraction by Ki-67 immunohistochemistry with histologic 
factors and hormone receptors in operable breast carcinoma. Br 
Cancer Res Treat 1989,14,329-336. 

28. Gerdes J, Lelle RJ, Pickartz H, er al. Growth fractions in breast 
cancers determined in situ with a monoclonal antibody Ki67.3 Clin 
Path 1986,39,977-980. 

18. Clark GM, Mathieu MC, Owens MA, et al. Prognostic significance 
of S-phase fraction in good-risk, node-negative breast cancer pat- 
ients. ‘7 Clin Onco11992.10.42~32. 

19. Tub&a M, Pejovic Mfi, Koscielny S, et al. Growth rate, kinetics 
of tumor cell proliferation and long-term outcome in human breast 
cancer. IntJ Cancer 1989,44,17-22. 

29. Isola J, Helin HJ, Helle MJ, Kallioniemi OP. Evaluation of cell 
proliferation in breast carcinoma: comparison of Ki67 immunohisto- 
chemical study, DNA flow cytometric analysis, and mitotic count. 
Cancer 1990,65,1180-1185. 

30. McGurrin JF, Doria MI Jr, Dawson PJ, et al. Assessment of tumor 
cell kinetics by immunohistochemistry in carcinoma of the breast. 
Cancer 1987,59,17441750. 

31. Silvestrini R (on behalf of the SICCAB Group for Quality of Cell 
Kinetic Determination). Feasibility and reproducibility of the 
3H-thymicime labelling index in breast cancer. CeN Prolif 1991,24, 
437-445. 

Eur_7Canm, Vol. 29A,No. II,@. 1502-1503.1993. 
Pmwd in Great Britain 

G964-1947l9366.00 + 0.W 
0 1993 PergmMn Press Lid 

In vitro Assays for Antitumour Activity: More 
Pitfalls to Come? 

A.-R. Hanauske 

CHOOSING A GOOD screening system to search for antitumour 
activity of chemicals is not a trivial problem. It is even more 
complicated if, in addition to screening for antitumour activity 
the objective is also to predict tumour response in the clinic. 
Until a few years ago, the search for new agents relied on tests 
that made use of mouse leukaemia ceils and a limited number of 
mouse and human xenotransplants. These were mostly fast 
growing cells and led to the discovery of some active agents. 
However, these models might not adequately resemble the 
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biology of slow growing human tumours and thus might produce 
false negative results. Indeed, the results were unsatisfactory for 
the development of clinically active drugs against common forms 
of human cancer, particularly lung, breast and colon cancer [ 11. 
The screening of the vast number of available chemicals could 
only be expanded if there was a fast, simple, sensitive, reproduc- 
ible and in expensive assay that could be automated. The MTT 
assay was most promising and was adapted for large scale 
screening [2-51. With alI the publicity associated with the assay 
it is important that we remind ourselves of its limitations, in 
particular that it does not provide a direct measure of cell 
growth. 

In this issue of the European Journal of Cancer, a study by 
Pagliacci and coworkers addresses the limitations of the MTT 


