
Poor CD68+ Macrophage infiltration of tumor stroma relates with markers of anaerobic glycolysis, hypoxia and 

poor prognosis in Non-Small Cell Lung Cancer (NSCLC)
Alexandra Giatromanolaki , Achilleas Mitrakas, Ioannis Anestopoulos

Department of Pathology, Democritus University of Thrace, Alexandroupolis, Greece

“This research is carried out / funded in the context of the project “Tumor microenvironment in lung cancer and its effect on immune response repression” (MIS 

5050187) under the call for proposals “Researchers' support with an emphasis on young researchers- 2nd Cycle). The project is co-financed by Greece and the 

European Union (European Social Fund- ESF) by the Operational Programme Human Resources Development, Education and Lifelong Learning 2014-2020.” 

INTRODUCTION

Monocytes and Macrophages (CD68+ cells) are basic components of the innate immunity. Their role in tumor growth and progression is unclear.

Macrophages exert anti-tumor secretory and phagocytosis functions. However, they can become potent allies of cancer cells, stimulating growth and

metastasis. Monocytes are recruited from the peripheral blood into tumors, to form the so called Tumor Associated Macrophages (TAMs). Overall, TAMs

are grouped into two types: i. the M1-type that expresses high levels of MHC-class-II, IL-12, IL23 and excretes IL-12, TNFα and possibly IFN-γ,

promoting anti-tumor responses, and ii. The M2-type TAMs that moderates and suppresses inflammatory and immune response, promotes angiogenesis,

expresses low levels of MHC-class-II molecules and produces TGFβ, VEGF, FGFs, MMPs and IL-10. We examined the density of CD68+ macrophages

in the stroma of NSCLCs and assessed its relation with histopathological and metabolism features, as well as with patient survival.

The study was performed on a series of 98 tissue

samples of surgically resected NSCLCs. The UICC

staging showed that 46 patients were of stage I, 22 of

stage II and 30 of stage III. Squamous histology was

confirmed in 58 cases, while 22 cases were

adenocarcinomas and 18 undifferentiated large cell

carcinomas. The median follow-up of patients was 46

months (range 26-112 months).

Ethical approval was obtained from the Scientific

Committee and the Ethics Research Committee of the

University Hospital of Alexandroupolis (study approval

number ES11-26-11-18).

Formalin-fixed, paraffin-

embedded (FFPE) sections

3μm thick were mounted on

positively charged slides.

Immunohistochemistry

focused on the detection of

CD68+ macrophages (Mφ).

The CD68 mouse MoAb

(clone KP1, ImmunoLogic)

was used at 1:300 dilution

and 60 min incubation at

room temperature.

The number of Μφ was

assessed in all x40 optical

fields, in the stroma of tumors.

The median value was used to

score tissues. Three different

scores were defined Μφ-

scores: 1 (low 0–20 Mφ/o.f.), 2

(medium 21-50 Μφ/o.f.), 3 (high

>50 Mφ /o.f.).

Statistical analysis was

performed using the GraphPad

Prism 7.01 package. The chi-

square t-test was applied to

compare categorical variables.

Kaplan-Meier survival curves

were applied to assess the

impact of immunohistochemical

variables on the overall

disease specific survival. A p-

value of <0.05 was considered

for significance.

METHODS



A marginal association of high Mφ-score with low stage of the disease was noted (p=0.08). 

There was no association with the histological type. 

RESULTS

Low Mφ-score was recorded in 40/98, medium in 28/98

and high in 30/98 cancer cases. Figures show typical

tumor samples with low and high stroma infiltration by Μφ Low Mφ-score was linked with high

expression of markers of anaerobic

metabolism and hypoxia (lactate

dehydrogenase LDH5, Hypoxia Inducible

Factor HIF1α, Monocarboxylate

transporter MCT2, Hexokinase HXK2)

Low Mφ-score

High Mφ-score

Kaplan-Meier disease specific overall

survival curves revealed that

Low/Medium (LM) Mφ-score in the

stroma of tumors was linked with poor

survival compared to cases with high Μφ-

score (H); (p=0.005).

CONCLUSIONS:
Macrophage infiltration of the stroma in NSCLC has important implications in tumor
growth and clinical behavior of the tumors. Enhanced anaerobic metabolism and
glycolysis seem to create an unfavorable microenvironment for Μφ survival,
blocking the antitumor activity of this important immunological component.


