
 Orig i nals

Renata Kusiñska1, Piotr Potemski2, Dorota Jesionek-Kupnicka1, Radzis³aw Kordek1

Immunohistochemical Iden ti fi ca tion of Basal-Type Cytokeratins
in In va sive Ductal Breast Car ci noma – Re la tion with Grade, Stage,
Es tro gen Re cep tor and HER2* 

1De partm ent of Pa thol ogy, Cha ir of On col ogy, Me dic al Univers ity of Lodz, £ódŸ,
2De partm ent of Che mother apy, Cha ir of On col ogy, Me dic al Univers ity of Lodz, £ódŸ

Gene ex pres sion anal y ses with cDNA microarray

tech nology iden ti fied dis tinct groups of breast can cers.

Tu mors with no ER ex pres sion could be di vided into

three sub groups: “basal-like” sub type, HER2-pos i tive

sub type, and “nor mal breast-like”. “Basal-like” sub -

type was char ac ter ized by high ex pres sion of keratins 5

and 17, laminin and fatty acid bind ing pro tein 7. In the

pre sent study, we an a lyzed the use ful ness of immuno -

histochemistry for sep a ra tion of the dis tinct sub types of

the breast ductal car ci no mas and pro vided fur ther

char ac ter iza tion of “basal-like sub type”. A con sec u tive

se ries of 195 pri mary op er a ble in va sive breast car ci no -

mas was immunostained for HER2, ER, PGR, CK5/6

and CK17. CK5/6 or CK17 were ex pressed in 72 cases

(36.9%), and 41 cases (21%) pre sented ex pres sion of

CK5/6 or CK17 with out ER/PGR or HER2. ER/PGR

was pres ent in 109 cases (55.9%), but in this group there 

were 8 cases with HER2 over ex pre ssion and 17 cases

with basal-cytokeratin positivity. Sim i larly, in 17 out of

72 “basal-like” tu mors there was ER/PGR positivity,

and also in 17 of them there was HER2 overexpression.

Three of these cases be longed to all three groups, rep re -

sent ing ex pres sion of all mark ers. Tu mor grade dif fered 

sig nif i cantly (p<0.001) be tween lu minal and basal

cytokeratin- or HER2-pos i tive tu mors. Dif fer ences for

tu mor size and lymph node sta tus were not sta tis ti cally

sig nif i cant. Our study showed that immuno histo che -

mistry is use ful for di vid ing breast can cers into sep a rate 

sub groups, but fur ther anal y ses for better char ac ter iza -

tion of cases pre sent ing two or three mark ers should be

per formed.

In tro duc tion

Gene ex pres sion anal y ses with cDNA microarray tech -

nology iden ti fied dis tinct groups of breast can cers [2, 9, 10,

13–16]. Tu mors hav ing no ER ex pres sion could be di vided

into three groups: “basal-like” sub type, HER2-pos i tive sub -

type, and “nor mal breast-like” group. “Basal-like” sub type

was char ac ter ized by high ex pres sion of keratins 5 and 17,

laminin and fatty acid bind ing pro tein 7. HER2+ sub type was

char ac ter ized by high ex pres sion of sev eral genes in the ERBB2

amplicon at 17q22-24 in clud ing ERBB2 and GRB7. “Nor mal

breast-like” group pre sented high ex pres sion of genes known

to be ex pressed in ad i pose tis sue or other nonepithelial cell

types as well as strong ex pres sion of basal ep i the lial genes and 

low ex pres sion of luminal ep i the lial genes.

Pa tients with the “basal-like” and HER2-pos i tive sub -

types had shorter sur vival times and re lapse-free sur vival

[9–11].

The pres ence of “basal-like” cytokeratins in breast

car ci no mas was also stud ied immunohistochemically [1, 3,

6–8, 12], and these stud ies showed that “basal-like” sub type

might pres ent dif fer ent bi o log i cal and prog nos tic fea tures.

In this study, we an a lyzed the use ful ness of immuno histo -

chemistry for sep a ra tion of the dis tinct sub types of the

breast ductal car ci no mas and pro vided fur ther char ac ter iza -

tion of the basal-like sub type.

Ma te rial and Meth ods

A con sec u tive se ries of 195 cases of pri mary op er a ble in -

va sive breast car ci noma (all were pri mary in fil trat ing ductal
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breast car ci no mas not oth er wise spec i fied – NOS) from pa -

tients who un der went sur gery in the pe riod be tween 1997 and

2001 was used. At the time of sur gery, 97 pa tients had pos i tive 

lymph nodes. Par af fin em bed ded sec tions were rou tinely pro -

cessed. Slides for immunostaining for ER, PGR and CK17

(ER, PGR from Dako, CK17 from Novocastra) were pre -

treated with ci trate buffer in mi cro wave oven. HER2 ex pres -

sion was ex am ined with com mer cially avail able Herceptest

(Dako). CK5/6 an ti body - also from Dako – was ap plied fol -

low ing autoclaving with high pH buffer. An ti bod ies di lu tions: 

ER – 1:35, PGR – 1:75, CK5/6 – 1:100, CK17 – 1:40. All fol -

low ing pro ce dures were done ac cord ing to stan dard pro to cols

with En Vi sion kit (Dako). 

Re sults

CK5/6 was ex pressed in 68 cases, and 45 of these tu -

mors were also CK17-pos i tive (Figs. 1 and 2). Four tu mors

ex pressed only CK17 with out CK5/6. Thus, 72 (36.9%)

cases could be re garded as ex press ing CK5/6 or CK17. 

De tailed re sults are pre sented in Fig ure 3 and Ta ble 1. As

pre sented in Fig ure 1, there were three dis tinct groups of tu -

mors – “basal-like”, HER2+ and ER/PGR+, but over lap ping

one an other. One hun dred nine (55.9%) cases were ER/PGR-

pos i tive, but in this group there were 8 cases with HER2 over -

expression and 17 cases with basal phe no type. Sim i larly, in 17 

out of 72 “basal-like” tu mors there was ER/PGR po sitivity,

and also in 17 there was HER2 overexpression. Three cases

be longed to all three groups, rep re sent ing ex pres sion of all
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TABLE 1
Stag ing and grad ing for three sub types of breast ductal car ci noma 

all basal-like luminal (ER/PGR+) HER2 (3+)

T

T1 (64–32.82%) 21 (29.17%) 41 (37.61%) 8 (22.22%)

T2 (121–62.05%) 46 (63.89%) 63 (57.80%) 27 (75%)

T3 (1–0.51%) 1 (1.39%) 0 0

T4 (9–4.62%) 4 (5.55%) 5 (4.59%) 1 (2.77%)

All: (195–100%) 72 (100%) 109 (100%) 36 (100%)

N

N(-) (98–50.26%) 40 (55.55%) 52 (47.71%) 18 (50%)

N(+) (97–49.74%) 32 (44.45%) 57 (53.29%) 18 (50%)

All: (195–100%) 72 (100%) 109 (100%) 36 (100%)

G

G1 (22–11.28%) 2 (2.78%) 22 (20.18%) 1 (2.77%)

G2 (89–45.64%) 27 (37.5%) 57 (52.29%) 14 (38.9%)

G3 (84–43.08%) 43 (59.72%) 30 (27.53%) 21 (58.33%)

All: (195–100%) 72 (100%) 109 (100%) 36 (100%)

“basal-like” – CK5/6 or CK17-pos i tive, “luminal” – ER or PGR-pos i tive; HER2 – only 3+ positivity. These groups were over lap ping each an other, so the

to tal of all three groups ex ceeds 195. 

Fig. 1. Strong immunohistochemical re ac tion for cytokeratins CK5/6 in

high-grade in va sive ductal car ci noma. Magn. 400×.

Fig. 2. An other case pre sent ing pos i tive re ac tion for cytokeratin 17.

Magn. 400×.



mark ers. These tu mors were T2, G2 and two of them – with

nodal metastases. Thus, 41 cases (21%) pre sented “pure basal

phe no type” with ex pres sion of CK5/6 or CK17 with out ER or

HER2. 

Tu mor grade dif fered sig nif i cantly (p<0.001; Fisher’s

ex act test) be tween luminal and basal cytokeratins, and be -

tween ER (“luminal”) and HER2-pos i tive tu mors. Dif fer -

ences for tu mor size and lymph node sta tus were not

sta tistically sig nif i cant (Table 1).

Dis cus sion

In our study 36.9% of cases pre sented “basal-like” phe -

no type. This ob ser va tion is in con cor dance with other stud ies

where 16–40% of ductal car ci no mas ex pressed basal cyto -

keratins – CK5/6 and/or CK17 [3, 6–8, 12, 17]. We also

showed that immunohistochemistry was use ful for sep a rat ing

in fil trat ing breast car ci no mas into main mo lec u lar groups, but

with sig nif i cant over lap ping be tween them. Bi o log i cal char -

ac ter iza tion of the cases pre sent ing two or three mark ers has to 

be ex am ined in fur ther stud ies.

This over lap ping is a new ob ser va tion, and has to be

ex plained. In a study of Niel sen et al., 40% of cases were

ER-pos i tive, 20% pre sented HER2-positivity and 14%

pre sented CK5/6 ex pres sion [8]. Only 13 out of 21 cases

pre sent ing basal-like phe no type on microarray anal y sis

were CK5/6-pos i tive with immunohistochemistry [8].

Thus, immuno histochemistry is not fully con cor dant with

gene ex pres sion anal y sis. These au thors found, that mo -

lec u larly “basal-like” tu mors are char ac ter ized by HER2

and ER negativity and positivity for HER1 (EGFR) and/or 

CK5/6. It means that in our study as the “basal-like” tu -

mors should be re garded only tu mors, which are ER and

HER2-neg a tive and CK5/6 or CK17-pos i tive. We found

41 such cases (21%). Fur ther anal y ses of prog nos tic sig -

nif i cance for both groups are needed.

We also found, that “luminal-like” car ci no mas with

ER ex pres sion pre sented sta tis ti cally sig nif i cant lower

grade of ma lig nancy than other groups. Dif fer ences in tu -

mor size and lymph node sta tus were not sta tis ti cally sig nif i -

cant, what sug gests, that po ten tial worse prog no sis is not

re lated to differences in tumor stage.

Malzahn et al. found that ma jor ity of high-grade can -

cers pre sented ex pres sion of CK17, cor re lat ing with ab -

sence of ste roid hor mone re cep tors and short sur vival [7]. In 

166 breast can cers stud ied by Korshing et al., 13 cases ex -

pressed CK5/6, and these can cers were highly pro lif er at ing

and also ste roid re cep tors-neg a tive [6]. In a study pre sented

by the team known for microarray anal y sis of breast car ci -

no mas, 16% of cases pos sessed ex pres sion of CK5/6 and/or

CK17, and this phe no type was as so ci ated with poor clin i cal

out come, in de pend ently of tu mor size, tumor grade, HER2

status and ER status [12]. 

Abd El-Rehim et al. ex am ined prog nos tic sig nif i cance 

of the ex pres sion of “basal” cytokeratins in 1,944 cases of

in va sive breast can cers [1]. Ap prox i mately 30% of the cases 

pre sented basal phe no type, cor re lat ing with histological

grade, tu mor size, lo cal and re gional re cur rence, dis tant

metastases and death from breast can cer. Foulknes et al. ob -

tained sim i lar re sults: CK5/6 pos i tive tu mors were more

likely to be ER-neg a tive, P53-pos i tive, cyclin E-pos i tive,

oc curred more likely in youn ger women, and cor re lated

with larger size and higher grade [3]. More over, they were

also more likely to oc cur in BRCA1 mutation carriers [3]. 

Microarray tech nol ogy pro vided other im por tant prog -

nos tic informations for pa tients with breast can cers. Van’t

Veer et al. se lected a group of genes, which ex pres sion strong -

ly cor re lated with sur vival in breast can cer pa tients [14, 15].

The same team had proved, that this set of 70 genes pro vided a 

pow er ful in de pend ent prog nos tic tool for pre dict ing out come

for pa tients youn ger than 53 years with out lymph node meta -

stases, and was more ef fec tive than stan dard prog nos tic sys -

tems based on clin i cal or histological cri te ria (St Gallen,

WHO con sen sus) [13]. Un for tu nately, in other anal y ses – al -

though also pre sent ing im por tant prog nos tic re la tion ship and

pre dict ing val ues – dif fer ent sets of genes were pro posed, thus 

much more fur ther stud ies are needed [2, 4, 5, 12, 16].

Our study showed that immunohistochemistry was

use ful for di vid ing breast can cers into sep a rate sub groups,

but fur ther anal y ses for better char ac ter iza tion of cases pre -

sent ing “pure” phe no type and those pre sent ing two or three

mark ers should be performed. 
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Fig. 3. Distribution of 195 cases of in va sive ductal breast car ci noma be -

tween three main mo lec u lar groups: luminal (ER/PGR+), basal

(CK5/6vCK17+) and HER2-pos i tive.
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