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The recent clinical studies performed to in vivo investigate the immune functions 

have shown that lymphocyte-to-monocyte ratio (LMR) may be considered as the more 
simple and synthetic biomarker to clinically analyze the immune status of patients, 
since the immune activation is mainly related to lymphocyte functions, whereas the 
monocyte-macrophage system is the main responsible for chronic inflammation-
related immune suppression. Cancer progression has been proven to be associated 
with a progressive decline in LMR values, while the behavior of LMR in autoimmunity is 
more controversial. The present preliminary study was planned to analyze LMR values 
in cancer patients, and in patients with autoimmune diseases in relation to the different 
disease phases. The study included 149 cancer patients (non-metastatic disease: 68; 
metastatic disease: 81), 51 patients with autoimmune pathologies (remission phase: 
37; acute phase: 14), and in 100 healthy subjects as controls. LMR mean values 
observed in metastatic patients were significantly lower than those found either 
in patients without metastases, or in controls. Patients with autoimmune diseases 
in remission phases showed higher values of LMR than controls, without, however, 
significant differences, whereas LMR mean values observed in patients during the acute 
phase of disease were significantly lower with respect to both controls and patients 
in remission phase. These results seem to suggest that the evidence of abnormally 
low values of LMR may deserve a negative prognostic significance in both cancer and 
autoimmunity. This paradoxical evidence may be explained only by investigating the 
main inflammatory and anti-inflammatory cytokines responsible for the regulation of 
the immune functions, including TGF-beta, IL-2, IL-17, IL-6, and IL-12, whose detection 
will be the aim of future clinical studies. 

Introduction

Metastatic cancer and autoimmune diseases are commonly 
considered to be the expression and the consequence of two opposite  
immune reactions, consisting of an immunosuppressive status in 
cancer, and an exaggerated immune activation in the autoimmunity.  

 
However, despite the opposite immune behavior occurring in 
cancer and in autoimmunity, some immune laboratory parameters 
have appeared to show a negative prognostic significance in 
both advanced tumors and autoimmune diseases, namely 
lymphocytopenia itself, and namely the lymphocyte-to-monocyte 
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ratio (LMR) [1-4], which at present represents the most simple 
and the less expensive biomarker to evaluate the immune status 
of patients. This paradoxical and apparently controversial evidence 
may be explained by taking into consideration that lymphocyte 
count includes different subsets of cells with different activities, 
as well as by considering the physiology of the cytokine network 
with its complex positive and negative feed-back mechanisms. 
According to the more recent advances in the knowledge of the 
physiology of the immune system, the different immune reactions 
are substantially the result of the interactions between lymphocyte 
and macrophage systems, which may be synthetized by the values 
of LMR. 

In fact, lymphocyte count has been proven to be namely 
correlated to TH1 lymphocytes [5], the main cells responsible for the 
immune activation, and monocyte number has appeared to reflect 
the functional status of the macrophage system, including tissue 
macrophage infiltration [6,7]. Moreover, from an immunological 
point of view, it is known that metastatic cancers are namely 
characterized by a progressive decline in TH1 lymphocyte number 
in association with an increase in regulatory T lymphocyte (T reg) 
count and activation [5]. Then, cancer-related immune suppression 
would depend on both diminished immune activation, namely 
mediated by TH1 cells, and increased immune suppression, induced 
by T reg cells [8]. On the other  side, the autoimmune diseases are 
mainly characterized by a decline in T reg cell count and activity, 
in association with an increased TH17 lymphocyte number, with a 
following enhanced IL-17 secretion [9], while the behavior of TH1 
lymphocytes is still controversial, as well as that of total lymphocyte 
count, and LMR values. The controversial results could simply 
depend on the fact that the decline in LMR values may depend 
on different conditions, consisting of a decline in lymphocyte 
count alone, an increase in monocyte count alone, and a decline in 
lymphocyte count in association with an increased monocyte count. 
These different profiles of LMR could reflect different immune 
pathogenetic behaviors. On these bases, a preliminary study was 
planned to evaluate LMR values in cancer and autoimmunity in 
relation to the different phases of the clinical course, by comparing 
cancer patients with locally limited disease to those with metastatic 
disease, and patients with autoimmune diseases in remission phase 
to those with disease exacerbation.

Materials and Methods

The study included 200 consecutive patients, 149 of whom 
were affected by solid neoplasms, and the other 51 patients by 
autoimmune diseases. Moreover, within cancer group, 68 patients 
showed a locally limited disease, while the other 81 had a metastatic 
disease. Within autoimmunity group, 37 patients were in remission 
phase, while the other 14 patients presented a disease exacerbation. 
The acute phase of the autoimmune diseases was confirmed also on 
the basis of the evidence of abnormally high CRP levels. The clinical 

characteristics of patients are reported in Table 1. For the immune 
evaluation, venous blood samples were drawn in the morning after 
an overnight fast. Normal values obtained in our laboratory (95% 
confidence limits) were above 1.500/ mm3 for lymphocytes, below 
450/mm3 for monocytes, and more than 2.1 for LMR. The results 
were compared to those observed in a control group of 100 sex- and 
age-matched healthy subjects. Data were reported as mean +/- SE, 
and statistically analyzed by the Student’s t test, and the chi-square 
test, as appropriate.

Table 1: Clinical characteristics of patients with tumors (n=149) or 
autoimmune diseases (n=51).

Characteristics Cancer Autoimmunity

M/F

MEDIAN AGE (years)

86/63

64 ( 28-81)

15/36

46 (23-68)

DISEASE STAGE

TYPE OF DISEASE

Non-metastatic 
disease: 68

Metastaticdisease: 
81

Breastcancer: 46
Lungcancer: 38

Colorectalcancer: 
26

Pancreatic cancer: 
15

Gastric cancer: 13
Bladder cancer: 6

Others: 5

Acute phase:  14

Remission phase: 37

Autoimmune thyroid-
itis: 13

Systemic lupus erythe-
matosus: 11 Rheuma-

toidarthritis: 8

Polymialgia: 7

Multiple sclerosis: 5

Inflammatory bowel 
disease: 4 Others: 3

Results

Lymphocytopenia occurred in 23/81 (28%) metastatic cancer 
patients, and in only 4/68 (6%) patients with locally limited disease. 
This difference was statistically significant (P<0.01). On the contrary, 
monocytosis was observed in 15/81 (19%) metastatic patients, 
and in only 2/68 (3%) non-metastatic patients. Also this difference 
was statistically significant. On the other side, lymphocytopenia 
occurred in only 2/37 (5%) patients with autoimmune disease in 
remission phase, and in 9/14 (64%) patients with active disease. 
This difference was statistically significant (P<0.05). Finally, 
the percentage of monocytosis observed in patients with active 
autoimmune disease was statistically significant greater than that 
found in patients in remission phase of disease (3/37 (8%) vs 
11/14 (79%), P<0.01). Mean values of LMR observed in cancer 
and autoimmunity in relation to the different phases of disease 
are illustrated in Figure 1. As shown, LMR mean values observed 
in metastatic cancer patients were significantly lower with respect 
to those observed in both controls (P<0.01) and non-metastatic 
patients (P<0.05). LMR mean values found in patients with 
autoimmune disease in remission phase were higher than those 
observed in controls, without, however, statistically significant 
differences, while they were significantly higher than those found 
in patients with active autoimmune pathology (P< 0.01). 
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Figure 1: Lymphocyte-to-monocyte ratio in cancer patients and in autoimmune diseases.
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Discussion

According to previous data reported in the literature [1-4], this 
study would suggest that lymphocytopenia and monocytosis may 
occur in both metastatic cancer patients, and in patients with active 
autoimmune disease, even though the too low number of patients 
does not allow us to identify possible different LMR profiles in 
relation to the different tumor histotypes and to the various 
autoimmune pathologies. This apparently paradoxical immune 
behavior could mainly depend on TGF-beta blood concentrations, 
as well as on its interactions with IL-17, IL-6, IL-2, and IL-12 
secretions. In more detail, TGF-beta blood levels have appeared to 
be abnormally high in advanced neoplasms [10] and abnormally 
low in autoimmune diseases [11]. Moreover, it has been shown 
that the increase in TGF-levels may predict a worse prognosis in 
metastatic cancer patients [10], whereas it has appeared to express 
a control of disease in the autoimmune pathologies [11].  TGF-
beta alone would inhibit IL-17 secretion, whereas TGF-beta in 
association with IL-6 may promote TH17 cell differentiation, with 
a consequent enhanced IL-17 production [12]. Then, IL-6 levels, 
which are increased in inflammatory conditions, would constitute 
the main factor responsible to pilot the effect of TGF-beta on IL-
17 secretion in an inhibitory, or in a stimulatory way. On the 
other side, IL-6 and IL-17 are connected by reciprocal stimulatory 
actions, then by a complex positive feedback mechanism [13].  
Another controversial molecule is IL-2 itself, which is released 
from TH1 lymphocytes [14], since IL-2 may either predispose 
to the autoimmunity by widely activating the whole  immune 

system in a non-specific manner, or counteract the development of 
autoimmune processes by stimulating T reg cell functions, with a 
following enhanced production of TGF-beta [15], and inhibiting IL-
17 secretion [16]. 

Finally, IL-12 is also essential for the modulation of the immune 
functions [17], namely in the autoimmune pathologies, since it 
may inhibit the secretion of both TGF-beta [18] and IL-17 [19] 
secretions. The inhibition of TGF-beta secretion may predispose 
to the autoimmune processes, whereas the inhibition of IL-17 
secretion would counteract the onset of autoimmune diseases. 
In addition, IL-12 stimulates TH1 cell differentiation and IL-2 
production [17], which in turn may exert opposite effects on the 
autoimmune mechanisms [14-16]. Therefore, only a concomitant  
valuation of at least TGF-beta, IL-6, IL-17, IL-2, and IL-12 blood 
concentrations in relation to LMR could clarify the immune 
mechanisms and the functional status of the cytokine network in 
the autoimmune pathologies. In any case, it must be constantly 
remarked that IL-2 represents the most important human growth 
factor for lymphocytes, namely for T cells [14], then lymphocyte 
count would namely depend on IL-2 blood concentrations. 
Therefore, the evidence of both increase and decrease in IL-2 blood 
levels in the autoimmune diseases is already sufficient to explain 
the occurrence of both lymphocytosis and lymphocytopenia in the 
autoimmune diseases reported in the literature, depending on the 
different phases of disease. On the contrary, the immune behavior 
occurring in the neoplastic disease is more clear, since it has been 
shown that the metastatic disseminated tumors are constantly 
characterized by a progressive decline in IL-2 blood concentrations, 
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successively followed by a concomitant decline in IL-12 secretion 
[20], in association with an increase in TGF-beta and IL-6 levels, 
which are responsible for cancer-related immune suppression, 
while IL-17 profile in cancer needs to be better investigated and 
defined. In any case, the results of this preliminary study require to 
be confirmed and more explained by monitoring changes in LMR 
values in the same patients in relation to the clinical course of their 
disease.
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