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 Breast cancer is formed of a neoplastic component (epithelial) and a non-neoplastic 

component (stroma). Stromal- stromal and tumor- stromal interactions have been shown in the 

regulation of cancer cell growth, metastatic capacity and outcome of treatment. Tumor-associated 

macrophages (TAMs) are a component of tumor stroma reactionsand are considered as an important 

component of breast cancer tumor tissue which approximately form 50 % to 80 % of tumor tissue.In this 

study, the frequency of CD68 positive cells in association with other factors such as age, tumor size, ER, 

PR, Ki-67, Her2-neu receptors, stage and grade in invasive carcinoma tissues were morphologically and 

statistically evaluated. The frequency of CD68 was also discussed in relation to the number of involved 

lymph nodes. 

 A total of 50 invasive breast cancer patients with and without axillary lymph nodes 

involvement were studied. IHC staining for CD68 and Ki-67 markers was performed. For each tumor, 5 

fields with different density of CD68 were counted under 400x by optical microscopy and the average of 

the five fields was taken as the percentage. Patients were divided into the two groups of low infiltration 

and high infiltration based on the percentage of CD68.By the same way, patients were divided into the 

two groups of low infiltration and high infiltration based on Ki67 percentage.  

 CD68 positive cells had significant correlation with ER negative and higher Ki67. No 

significant correlation was found between CD68 positive cells and the number of involved lymph nodes, 

age, size, HER2neu, PR, stage and grade.  

It seems that the presence of CD68 -positive macrophages in invasive breast cancers and 

nearby lymph nodes is associated with a worse prognosis. 

 

 
JKMU  
Journal of Kerman University of Medical Sciences, 2017; 24(6):459-466 

 

Possible Association of CD68 Positive Macrophages with Some other Prognostic 
Factors (ki67, ER, PR, Her2 neu) in Primary Breast Cancer and Axillary Lymph Node 

Metastasis 
Hakimeh Khalili, M.D. 

1
, Shahriar Dabiri, M.D.

2
, Bahram Pourseyedi, M.D.

3
 

Hamid Zeinalinejad, M.D.
3
 

 

1-Resident, Pathology and Stem Cells Research Center& Pathology Department, Afzalipour School of Medicine, Kerman University of Medical 

Sciences, Kerman, Iran (Corresponding author; E-mail: khalili.pathologist@gmail.com) 

2- Professor of Pathology, Afzalipour School of Medicine &Pathology and Stem Cells Research Center, Kerman University of Medical Sciences, 

Kerman, Iran 

3- Associate Professor of Surgery, Afzalipour School of Medicine, Kerman University of Medical Sciences, Kerman, Iran 

Received: 25 December, 2016  Accepted: 29 August, 2017 

 

 

Original article 

Tumor-associated macrophages (TAMs) 

CD68 

Ki67 

Breast cancer 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Possible Association of CD68 Positive é Khalili, et al 

460 

Introduction  

 

Materials and Methods 



Journal of Kerman University of Medical Sciences 2017, Vol. 24, Issue 6 

461 

Figure 1. IHC detection of TAMs (CD68+) in normal and breast cancer tissues. CD68 expression was found in cytoplasm mainly, positive staining 

was brown particles. In breast cancer samples, sparsely TAMs exist in tumor stroma. A. CD68 positive macrophages in fibrocystic breast tissue (x100). 

B. TAMs low-infiltration in breast cancer specimen (×400). C. TAMs high-infiltration in breast cancer specimen (×400). 

 

Figure 2. IHC detection of TAMs (CD68+) in lymph node tissues. In lymph node samples, diffusely scattered TAMs exist in the marginal sinus and 

medullary cord. A. TAMs in involved lymph node specimen (×100). B. CD68 positive cells in unaffected lymph node specimen (x100) 
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Figure 3. IHC detection of Ki67 in breast cancer tissue.Ki67 was found in nuclear cells, positive staining was deep brown particles. A. Low infiltration 

of Ki67 (x400). B. High infiltration of Ki67 (x400)  

Results 
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Table 1. Demographic data of high and low positive CD68 cells comparing with age , tumor size, number of involved lymph nodes, estrogen 

receptor (ER), progesterone receptor (PR), Her2 Neu receptor, Ki 67, grade and stage of tumor 

Variables Number of Cases 
High 

CD68 

Low 

CD68 
P value 

Age 

< & = 40 

> 40 

(years) 

 

27 

23 

 

12 

7 

 

15 

16 

 

 
0.309 

 

Tumor size 

<2 

>2 & <=5 

>5 

(cm) 

 
6 

31 

13 

 

 

3 
10 

6 

 

3 
21 

7 

 

 

0.558 

Number of axillary  lymph nodes 

0 

1-3 

>3 

 

 
16 

13 

21 

 

 
6 

4 

9 

 

 
10 

9 

12 

 
 

0.779 

ER 

+ 

- 

 

35 

5 

 

9 

10 

 

26 

5 

 
0.006 

PR 

+ 

- 

 

26 

24 

 

9 

10 

 

17 

14 

 
0.608 

Her2neu 

- 

+1 

+2 

+3 

 

16 

12 
13 

9 

 

4 

6 
5 

4 

 

12 

6 
8 

5 

0.564 

Ki67 

1-24% 

25-86% 

 

35 

15 

 

9 

10 

 

26 

5 

 

0.006 

Grade 

I  

II  

III  

 
6 

28 

16 

 
4 

9 

6 

 
2 

19 

10 

 

 
0.286 

Stage 

IIA  

IIB  

IIIA  

IIIB  

IIIC  

 

13 

17 
12 

1 
7 

 

 
4 

5 

7 
0 

3 

 
9 

12 

5 
1 

4 

 

 

 
0.461 
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