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Background: Lymphomas, including Hodgkin lymphoma and non-Hodgkin lymphoma, are one of the differentials for peripheral
lymphadenopathy and are difficult to diagnose clinically. Biopsy is essential for diagnosing lymphoma, although it is invasive. Non-
invasive methods are required to identify patients with suspected lymphoma who should undergo a biopsy. The relevance of the
monocyte-to-lymphocyte ratio has recently been reported to be a useful diagnostic marker in children with lymphoma and a prognostic
marker of various other diseases. This study aimed to determine the relevance of the monocyte-to-lymphocyte ratio in the diagnosis of
lymphoma in adults.
Methods: The study included 246 adult outpatients (median age of 49.0 years) presenting with peripheral lymphadenopathy. The final
diagnosis was determined by reviewing the medical records. We categorized all patients into either the lymphoma group or the non-
lymphoma group. The lymphoma group included patients who underwent biopsy and were diagnosed with lymphoma by histopathol-
ogy, while the non-lymphoma group included those diagnosed with disease excluding lymphoma. The monocyte-to-lymphocyte ratios
were compared between the two groups.
Results: Of the participants, 33 (13.4%) were assigned to the lymphoma group. The median age of the lymphoma and non-lymphoma
groups were 67.0 years (interquartile range [IQR] 55.5–75.5 years) and 46.0 years (IQR 36.0–61.0 years), respectively. The
lymphocyte and monocyte levels showed no significant differences between the two groups individually. Nonetheless, the monocyte-
to-lymphocyte ratio was significantly higher in the lymphoma group (median, 0.36; IQR, 0.24–0.73) than in the non-lymphoma group
(median, 0.29; IQR, 0.21–0.43; P = 0.022), independent of lymph node diameter ≥ 1 cm and C-reactive protein levels.
Conclusion: This study suggests that the monocyte-to-lymphocyte ratio can be a helpful diagnostic marker for lymphoma in adults
with peripheral lymphadenopathy when the etiology is unclear even after a medical interview and physical examination.
Keywords: lymphadenopathy, lymphoma, monocyte-to-lymphocyte ratio, diagnostic marker

Introduction
Peripheral lymphadenopathy is a common sign encountered in daily clinical practice and is caused by various diseases,
including neoplasms.1 The etiology of peripheral lymphadenopathy is generally determined after a medical interview and
physical examination.1 However, additional evaluation is required when the etiology is unclear even after a medical
interview and physical examination, particularly when neoplasms are included in the differential diagnosis.

Lymphomas are one of the causes of lymphadenopathy and are more prevalent in adults compared to children.2,3

Although fever, night sweats, and weight loss are known to be characteristic symptoms of lymphoma, they are
nonspecific symptoms and signs.4,5 Furthermore, patients with lymphoma typically present with painless and slowly
enlarging lymph nodes. Furthermore, a lymphoma might occur in any organ other than the lymph nodes.4,5 Hence,
reaching the clinical diagnosis of lymphoma is difficult.

Biopsy is essential for the diagnosis of lymphoma. However, performing this invasive examination is inapplicable to
all patients with lymphadenopathy. Whether a biopsy should be performed must be carefully considered in patients who

International Journal of General Medicine 2022:15 4221–4226 4221
© 2022 Kamiya et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 7 January 2022
Accepted: 6 April 2022
Published: 20 April 2022

http://orcid.org/0000-0003-2688-0782
http://orcid.org/0000-0001-8119-633X
http://orcid.org/0000-0003-3365-6690
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


do not present with the typical lymphoma features or in those whose enlarged lymph nodes are located in a difficult to
reach area. In contrast, delayed diagnosis of lymphoma caused by withholding biopsy must be avoided. The clinicians are
often faced with the decision of whether to perform a biopsy or follow up evaluation, when examining patients with
peripheral lymphadenopathy. Therefore, non-invasive methods to identify patients with a high risk of lymphoma should
be identified for use in daily practice. Although serum C-reactive protein (CRP) and soluble interleukin-2 receptor (sIL-
2R) have been reported as useful prognostic markers for lymphoma,6,7 reports on their use as diagnostic markers are
scarce. The monocyte-to-lymphocyte ratio, which reflects the presence of inflammation, has recently been used as a new
marker for various diseases. Since tumors also evoke inflammatory responses, the monocyte-to-lymphocyte ratio has
been reported as a prognostic marker in myeloma, lymphoma, and several solid tumors.8–14 Conversely, to the best of our
knowledge, the monocyte-to-lymphocyte ratio has been reported as a diagnostic marker only in children with
lymphoma.15 Lymphoma is epidemiologically common in adults, and new diagnostic methods for lymphoma are desired
for use in daily practice.2,3 The objective of this study was to determine whether the monocyte-to-lymphocyte ratio can
be a diagnostic marker for lymphoma in adult patients with peripheral lymphadenopathy.

Patients and Methods
Study Design, Setting, and Participants
We conducted a cross-sectional study of patients with a chief complaint of swelling in the neck, axilla, or inguinal
regions. The data were retrospectively collected from new outpatients aged ≥30 years who visited or were referred to the
Division of General Internal Medicine, Jichi Medical University Hospital, Japan, between June 2010 and
December 2019. We enrolled only patients ≥30 years. We chose the 30 years cut-off point since most patients with
lymphoma in our General Internal Medicine Division were ≥30 years.

Measurements
All patients suspected of metastatic lymphadenopathy or lymphoma had fine-needle aspiration cytology or biopsy.
Histopathologic examination included immunostaining when necessary. From the medical records, we extracted age,
sex, lymph node diameter on physical examination, and laboratory data, including white blood cell (WBC) count,
lymphocyte count, neutrophil count, monocyte count, and CRP levels. The monocyte-to-lymphocyte ratio was then
calculated. The final diagnosis was determined by reviewing medical records more than 12 months after the initial visit.
In patients with fine-needle aspiration cytology or biopsy, the final diagnosis was determined by the histopathological
findings. All patients were classified into either the lymphoma or non-lymphoma group. We defined the lymphoma group
as patients who underwent biopsy and were diagnosed with lymphoma by histopathology, while we defined the non-
lymphoma group as those diagnosed with disease excluding lymphoma.

Statistical Analysis
Statistical analyses were performed using SPSS (version 21.0; IBM Corporation, Tokyo, Japan). The chi-squared test was
used for nominal variables, and the Student’s t-test was used for continuous variables to compare characteristics, physical
findings, and laboratory parameters between the lymphoma and non-lymphoma groups. Variables such as age, CRP, and
monocyte-to-lymphocyte ratio were analyzed after log-transformation due to their skewed distribution. A general linear
model was employed with three models to evaluate the independent contribution of the monocyte-to-lymphocyte ratio
when adjusted for other variables: Model 1, adjusted for age and sex; Model 2, adjusted for age, sex, and CRP level;
Model 3, adjusted for age, sex, CRP level, and lymph node diameter ≥ 1 cm.16 A value of P < 0.05 was considered
significant.

Ethics
The Institutional Review Board of Jichi Medical University approved this study (approval number A20-005). This study
was conducted in accordance with the Declaration of Helsinki. All data were collected anonymously without including
information that identifies the patient, and patient data confidentiality is guaranteed. The requirement for informed
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consent was waived owing to the retrospective study design, non-identification, and confidentiality. This study was
carried out using the opt-out method.

Results
Among the 441 participants enrolled, we excluded patients with missing laboratory data (139 patients), those with
enlarged organs other than lymph nodes (51 patients), and no detectable lymph node enlargement (5 patients). The final
number of eligible participants for the study was 246 (152 women and 94 men), and their median age was 49.0 years
(interquartile range [IQR] 37.0–63.0 years).

Of the 246 participants, 33 (13.4%) were assigned to the lymphoma group. All of patients in the lymphoma group
underwent biopsy and immunohistochemical staining in histopathological examination. The lymphoma group included
B-cell lymphoma (n = 28), T-cell lymphoma (n = 4), and Hodgkin lymphoma (n = 1). The non-lymphoma group included
normal or reactive lymph nodes (n = 166), metastatic lymphadenopathy (n = 26), necrotizing lymphadenitis (n = 14),
tuberculous lymphadenitis (n = 5), plasmacytoma (n = 1), and Castleman’s disease (n = 1).

Table 1 shows the characteristics, physical findings, and laboratory parameters in the lymphoma and non-lymphoma
groups. There was no sex difference between the lymphoma and non-lymphoma groups. The patients in the lymphoma
group were significantly older than those in the non-lymphoma group (67.0 years vs 46.0 years, P < 0.001). The percentage
of patients with lymph node diameter ≥ 1 cm was significantly higher in the lymphoma group than in the non-lymphoma
group (81.8% vs 52.1%, P = 0.001). In the laboratory parameters, WBC, neutrophil, lymphocyte, monocyte, and CRP levels
showed no significant differences between the two groups. Nonetheless, the median value of the monocyte-to-lymphocyte
ratio was significantly higher in the lymphoma group than in the non-lymphoma group (0.36 [IQR 0.24–0.73] vs 0.29 [IQR
0.21–0.43], P = 0.022). The values of the monocyte-to-lymphocyte ratio were not significantly different between patients
with B-cell lymphoma (median, 0.35; IQR, 0.24–0.74) and T-cell lymphoma (median, 0.43; IQR, 0.13–0.73; P = 0.608).
The value of the monocyte-to-lymphocyte ratio for Hodgkin lymphoma was 0.42.

Table 2 presents the results of the general linear modeling. Lymphoma was significantly associated with the
monocyte-to-lymphocyte ratio in all adjusted models (model 1, P = 0.012; model 2, P = 0.014; and model 3, P =
0.035). This indicated that the difference in the monocyte-to-lymphocyte ratio between the lymphoma and non-
lymphoma groups remained significant after considering the other confounders.

Discussion
In this study, the monocyte-to-lymphocyte ratio was significantly higher in the lymphoma group, which was independent
of lymph node diameter ≥ 1 cm and CRP levels, indicating its potential as a diagnostic marker for lymphoma in adults
with peripheral lymphadenopathy. Although a monocyte-to-lymphocyte ratio higher than 0.29 in children with lympha-
denopathy can reportedly differentiate between lymphoma and reactive lymphadenopathy,15 our findings in this study

Table 1 Comparison of Clinical Characteristics in the Lymphoma and Non-Lymphoma Groups

Variables Non-Lymphoma (n = 213) Lymphoma (n = 33) P-value

Age (years) 46.0 (36.0–61.0) 67.0 (55.5–75.5) < 0.001
Sex (male, %) 36.2 51.5 0.091

Lymph node diameter ≥ 1 cm (%) 52.1 81.8 0.001

White blood cells (103/μL) 6.04 ± 2.19 5.93 ± 1.96 0.788
Neutrophil (103/μL) 3.99 ± 3.91 3.80 ± 1.61 0.780

Lymphocyte (103/μL) 1.74 ± 2.18 1.43 ± 0.76 0.420

Monocyte (103/μL) 0.51 ± 0.54 0.55 ± 0.29 0.750
C-reactive protein (mg/dL) 0.10 (0.00–1.20) 0.69 (0.05–2.52) 0.429

Monocyte-to-lymphocyte ratio 0.29 (0.21–0.43) 0.36 (0.24–0.73) 0.022

Notes: Data are shown as the median value (interquartile range), mean ± standard deviation, or percentage, as appropriate. The lymphoma group included B-cell
lymphoma (n = 28), T-cell lymphoma (n = 4), and Hodgkin lymphoma (n = 1). The comparison among participants classified as the lymphoma group or non-lymphoma
group was performed using the chi-squared test and Student’s t-test.
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suggest the monocyte-to-lymphocyte ratio can be used as a diagnostic marker of lymphoma in adults. Since the incidence
of lymphoma is higher in adults than in children, the results of this study are valuable.

Biopsy is essential for the diagnosis of lymphoma. However, it is an invasive examination. The WBC count is
a simple laboratory test that can be easily performed at the initial point-of-care testing center. The monocyte-to-
lymphocyte ratio can be easily calculated using WBC count. If the palpation of lymph nodes and CRP levels are not
enough to determine whether a biopsy is required, a high monocyte-to-lymphocyte ratio may help identify patients who
require a biopsy in cases where lymphoma is suspected. Thus, the monocyte-to-lymphocyte ratio may be useful in
confirming the diagnosis of lymphoma in the early phase of the diagnostic process.

This study showed the relevance of the monocyte-to-lymphocyte ratio in lymphoma diagnosis in patients with
peripheral lymphadenopathy. Similarly, the monocyte-to-lymphocyte ratio has been reported to be useful in bacterial
infection diagnosis when used in patients with liver cirrhosis or fever and influenza diagnosis when used in patients with
influenza-like symptoms.17–19 The monocyte-to-lymphocyte ratio has also been a marker related to tumor growth because
it has been reported as a prognostic marker in myeloma, lymphoma, and several solid tumors.8–10,13,14 Considering the
relation with tumor growth, it is consistent for the monocyte-to-lymphocyte ratio to be useful in lymphoma diagnosis.

The tumor microenvironment consists of non-tumor cells, including tumor-associated macrophages (TAMs) and
lymphocytes. The monocyte-to-lymphocyte ratio represents a combination balanced by an increase in monocytes and
a decrease in lymphocytes, which can be caused by an inflammatory response against tumor growth.20–22 TAMs are
peripheral monocytes recruited to the tumor area, which promote tumor progression.23 Peripheral monocyte counts have
been high in patients with solid tumors or hematological malignancies.24–26 Peripheral monocyte count reportedly
represents the abundance of TAMs in the tumor microenvironment and can be considered a potential biomarker for
TAMs.27,28 Peripheral lymphocytes are reportedly lower in malignant tumors than in benign tumors,29 probably because
lymphocytes infiltrate the tumor area to suppress tumor cells,20 resulting in a decrease in the peripheral lymphocyte
count. These mechanisms may support the results of this study.

In this study, the elevation of the monocyte-to-lymphocyte ratio was related to lymphoma and independent of CRP
levels. The tumor microenvironment secretes cytokines that are involved in the synthesis of CRP, such as interleukin
(IL)-1 beta, IL-6, and tumor necrosis factor alpha.22,30 The monocyte-to-lymphocyte ratio directly estimates infiltrating
cells reacting to tumor progression, while CRP reflects indirect reactions through a complex network of cytokines in the
tumor area. These differences might have resulted in the monocyte-to-lymphocyte ratio being independent of CRP levels.

Our study has some limitations. First, we used a cross-sectional design; thus, the causal relationship between the
monocyte-to-lymphocyte ratio and lymphoma cannot be established. Second, lymph node biopsy, which is the gold

Table 2 General Linear Models for Lymphoma

Variables F P-value

Model 1
Age (years) 0.160 0.689

Sex (male, %) 4.366 0.038

Monocyte-to-lymphocyte ratio 6.335 0.012
Model 2
Age (year) 0.031 0.860

Sex (male, %) 5.781 0.017
C-reactive protein (mg/dL) 16.122 < 0.001

Monocyte-to-lymphocyte ratio 6.136 0.014
Model 3
Age (years) < 0.001 0.993

Sex (male, %) 5.850 0.016
Lymph node diameter ≥ 1 cm (%) 4.261 0.040

C-reactive protein (mg/dL) 17.055 < 0.001

Monocyte-to-lymphocyte ratio 4.509 0.035
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standard for diagnosis, was not performed in all the cases included in this study. Third, patients with severe lymphoma or
typical lymphoma might have been excluded from this study as we only included the outpatients of the General Internal
Medicine department. Finally, this study was conducted in a single university hospital. Participants in this study were
patients who visited without a referral or were referred from other medical institutions. The generalizability of the result
might need to be considered due to selection bias.

Conclusion
This study reveals that the monocyte-to-lymphocyte ratio is independently and significantly associated with adult patients
with lymphoma diagnosed with Hodgkin and non-Hodgkin lymphomas. The monocyte-to-lymphocyte ratio can be
a useful diagnostic marker in adult patients with peripheral lymphadenopathy when the etiology is unclear even after
a medical interview and physical examination. Prospective studies with more patients are warranted.
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