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Turan Erkek et al. 

ESR May Predict Diagnosis of Lymphomaa

Objective: To assess the relationship between routine blood values 
recorded before fine-needle aspiration biopsy (FNAB) and final diagnosis 
in patients whose diagnoses could not be confirmed with FNAB, 
necessitating surgical excisional biopsy (SEB) as a second invasive 
procedure.

Method: The data of patients who could not be diagnosed via FNAB and 
who underwent SEB of the cervical lymph node between March 2014 
and March 2019 in the otolaryngology department of a research hospital 
were evaluated retrospectively. According to the definitive diagnosis 
determined by SEB, the cases were divided into 3 groups as follows: 1) 
benign, 2) other malignancies, 3) lymphoma.

Results: The frequency of males in the other malignancies group 
was significantly higher compared to the other two groups (p=0.007). 
Compared to the other two groups, C-reactive protein levels were 
statistically significantly lower in the benign group (p=0.001). Erythrocyte 
sedimentation rate (ESR) in the lymphoma group was significantly higher 
than in the other groups (p<0.001) and ESR was found to have 70.21% 
sensitivity, 75.76% specificity and 73.97% accuracy to discriminate 
lymphoma from other tumors with a cut-off point of  >35.5 mm/hr (area 
under the curve= 0.784, 95% confidence interval: 0.708-0.861, p<0.001). 

Conclusion: Although ESR is non-specific for the diagnosis of lymphoma 
in asymptomatic patients, it may be a supportive marker to reduce 
repetitive invasive procedures in symptomatic patients who may require 
cervical lymph node biopsy for diagnosis.

Keywords: C-reactive protein, erythrocyte sedimentation rate, fine-
needle aspiration biopsy, lymphoma

Amaç: İnce iğne aspirasyon biyopsisi (İİAB) ile tanısı doğrulanamayan ve 
ikinci bir invaziv işlem olarak cerrahi eksizyonel biyopsi (CEB) gerektiren 
hastalarda İİAB öncesi kaydedilen rutin kan değerleri ile kesin tanı 
arasındaki ilişkiyi değerlendirmektir.

Yöntem: Bir araştırma hastanesinin kulak burun boğaz kliniğinde Mart 
2014-Mart 2019 tarihleri arasında İİAB ile tanı konamayan ve servikal lenf 
nodu CEB yapılan hastaların verileri retrospektif olarak değerlendirildi. 
CEB’ye göre belirlenen kesin tanıya göre olgular şu şekilde 3 gruba 
ayrıldı: 1) benign, 2) diğer maligniteler, 3) lenfoma.

Bulgular: Diğer maligniteler grubundaki erkeklerin sıklığı diğer iki 
gruba göre anlamlı olarak daha yüksekti (p=0,007). Diğer iki grupla 
karşılaştırıldığında, C-reaktif protein seviyeleri benign grupta istatistiksel 
olarak anlamlı düzeyde daha düşüktü (p=0,001). Lenfoma grubunda 
eritrosit sedimantasyon hızı (ESR) diğer gruplara göre anlamlı düzeyde 
daha yüksekti (p<0,001) ve lenfomayı diğer tümörlerden ayırmada ESR’nin 
>35,5 mm/saat kesim noktasında %70,21 duyarlılık, %75,76 özgüllük ve 
%73,97 doğruluğa sahip olduğu saptandı (eğri altındaki alan =0,784, %95 
güven aralığı: 0,708-0,861, p<0,001). 

Sonuç: ESR, asemptomatik hastalarda lenfoma tanısı için spesifik olmasa 
da, tanı için servikal lenf nodu biyopsisine ihtiyaç duyan semptomatik 
hastalarda tekrarlayan invazif prosedürleri azaltmak için destekleyici bir 
belirteç olabilir.

Anahtar kelimeler: C-reaktif protein, eritrosit sedimantasyon hızı, ince 
iğne aspirasyon biyopsisi, lenfoma
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Introduction
Lymphomas are neoplasms of lymphoid cells and often 
begin in lymph nodes and spread to lymphoid tissues 
in the spleen, gastrointestinal system, liver and bone 
marrow (1,2). These clonal neoplasms arise from different 
differentiation steps of immature or mature B-cells, T-cells 
or natural killer cells (1). There are two main subtypes; non-
Hodgkin lymphoma (NHL) and Hodgkin lymphoma (HL). 
Global cancer data estimates show that 2.8% of cancers are 
NHL and 0.4% are HL (3).

Inflammation is the basis of various processes in cancer 
pathogenesis, including the formation and spread of 
cancer cells (4). The role of inflammation in the formation 
and spread of cancer has been studied for a long time 
and various types of cancer have been shown to develop 
on the basis of chronic inflammation (5,6). In other 
words, conditions suitable for cancer development may 
be provided by the presence of chronic inflammation 
(4). Similar to other types of cancer, the pathogenesis of 
lymphoma has also been associated with inflammation 
(7,8). Many markers have been identified in attempts to 
determine or assess inflammatory activity in the context 
of cancer, including lymphoma. Some studies have come 
upon the conclusion that these parameters may be utilized 
in the prediction or assessment of diagnosis, prognosis or 
response to treatment in lymphoma (9-13).

Surgical excisional biopsy (SEB) of the lymph node is 
recommended for the definitive diagnosis of lymphoma in 
current guidelines (14-17). Although fine needle aspiration 
biopsy (FNAB) performed for lymphoma diagnosis may 
provide conclusive results, its results may be insufficient for 
a definitive diagnosis, necessitating SEB. (18). Additionally, 
performing FNAB before SEB may be a cause of delay 
in diagnosis and could lead to the exposure to invasive 
interventions twice. If laboratory tests, which are routinely 
checked in all patients prior to FNAB, can direct clinicians 
to SEB without FNAB, an extra invasive procedure may not 
be needed. For this reason, in this study, we aimed to assess 
the relationship between routine blood values recorded 
before FNAB of the cervical lymph nodes and final diagnosis 
in patients who had required SEB of cervical lymph nodes 
due to inconclusive results with FNAB.

Materials and Methods
Patient Group
In this study, the data of patients who could not be diagnosed 
via FNAB and who underwent SEB of the cervical lymph 

node between March 2014 and March 2019 in Istanbul 
Kartal Dr. Lütfi Kırdar Training and Research Hospital 
Otolaryngology Clinic were evaluated retrospectively. 
All patients examined were 18 years old or older. Data 
were collected between March 2019 and September 2020. 
Permission was obtained from the Clinical Research Ethics 
Committee of Kartal Dr. Lütfi Kırdar Training and Research 
Hospital to conduct the study (2019/514/148/6).

According to the sample size results calculated using 
laboratory values in the study of Okumura et al. (19), it was 
determined that there should be 44 individuals in each 
group to provide a power of 80% with 5% alpha error.

Exclusion Criteria

1- Patients with a previous diagnosis of lymphoma and 
having undergone SEB for recurrence verification without 
the use of FNAB.

2- Patients who were previously diagnosed with solid organ 
tumor and had undergone a biopsy for the assessment of 
metastasis.

Determination of Groups 

According to the definitive diagnosis determined by SEB, 
the cases were divided into 3 groups as follows: 1) benign, 
2) other malignancies, 3) lymphoma.

Variables of Interest

The age, gender and laboratory measurements of the 
patients recorded before FNAB were examined. The 
laboratory measurements examined were C-reactive 
protein (CRP), erythrocyte sedimentation rate (ESR), alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
lactate dehydrogenase (LDH) and hemoglobin levels and 
white blood cell, neutrophil, lymphocyte and platelet 
counts.

Patients who apply to our clinic with lymphadenopathy 
in the neck are first evaluated by ultrasonography and 
the size, number and characteristics of the lymph node 
are analyzed. If there is a finding in favor of infection 
in the patient, the patient is re-evaluated after 2 weeks 
of antibiotic treatment. In addition, if there are some 
infections (brucellosis, tuberculosis, etc.) in the history, 
they are referred to the infection department. If no 
response is obtained about lymphadenopathy after the 
antibiotic treatment given to the patient, planning is made 
for more detailed evaluations. If malignancy is suspected, 
detailed blood tests are requested (hemogram, sediment, 
CRP, serology) and peripheral smear, PPD skin test and 
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chest radiography are added to the tests. If the suspicion 
of malignancy persists as a result of all these examinations, 
FNAB is requested first. In cases where there is a strong 
possibility of lymphoma in the patient, lymph node 
excision is applied to the patient by taking the opinion of 
the hematology clinic.

In our hospital, excisional biopsies are performed in the 
operating room under sterile conditions and most of the 
patients are kept under observation in our service overnight. 
Meanwhile, intravenous antibiotic therapy is administered. 
Our patients discharged on the evening of the operation are 
sent home with oral antibiotics and are called for control 
the next day. There was no patient complicated with 
infection among the patients who underwent excisional 
biopsy. Before the procedure, patients with active infection 
(acute lymphadenitis) were not operated without antibiotic 
treatment. Sometimes, patients with tuberculosis may have 
lymph nodes fistulized to the skin, but no such patient was 
found in our study.

Statistical Analysis

All analyses were performed on SPSS v21 (SPSS Inc., 
Chicago, IL, USA). For the normality check, the Shapiro-
Wilk test was used. Data were given as mean ± standard 
deviation or median (1st quartile-3rd quartile) for continuous 
variables according to normality of distribution and as 
frequency (percentage) for categorical variables. Normally 
distributed variables were analyzed with One-Way analysis 
of variances (ANOVA). Non-normally distributed variables 
were analyzed with the Kruskal-Wallis test. Pairwise 
comparisons of these variables were performed with the 
Bonferroni correction method. Categorical variables were 
analyzed with chi-square tests. Diagnostic performances 
of the variables were evaluated with the receiver operating 
characteristic (ROC) curve analysis. The best cut-off value 
was determined based on the highest value obtained in 
ROC curve analysis according to Youden’s index. p<0.05 
values were accepted as statistically significant results.

Results
The benign, other malignancies and lymphoma groups were 
comprised of 62 (27 males), 37 (28 males) and 47 (24 males) 
patients, respectively. When the presentation symptoms 
were examined among the groups, the three most common 
symptoms encountered in lymphoma patients were weight 
loss (25.5%), fever (21.3%) and night sweats (8.5%). In the 
group of patients with other malignancies, the three most 
common presenting symptoms were weight loss (32.4%), 

oral intake-swallowing difficulty (21.6%) and hoarseness 

(18.9%) (Table 1). 

Among other malignancies, the three most common 

malignancies were squamous cell carcinoma (29.7%), 

carcinoma metastasis (16.2%) and malignant mesenchymal 

tumor (10.8%).

Although age was similar in all three groups (p=0.053), 

gender distribution demonstrated a significant difference 

in 3-group comparison (p=0.007). Post-hoc corrections 

showed that only the other malignancies group had a 

significant difference from the other two groups, with a 

higher percentage of males. 

The frequency of males in the other malignancies group 

was significantly higher compared to the other two groups 

(male percentages were 43.55%, 75.68% and 51.06%, 

respectively, p=0.007).

Compared to the benign group, hemoglobin level was 

significantly lower in the lymphoma group (mean 

hemoglobin levels were 13.33, 12.80 and 11.93, respectively, 

p=0.003) (Graphic 1), while neutrophil level was significantly 

higher in the other malignancies group (median neutrophil 

levels were 4.35, 5.9 and 4.9, respectively, p=0.017). 

Compared to the other two groups, CRP level was 

significantly lower in the benign group (median CRP levels 

were 5, 17 and 15, respectively, p=0.001) (Graphic 2).

The ESR level of the lymphoma group was significantly 

higher than that of the other groups. In addition, the ESR 

level of the other malignancies group was higher than that 

of the benign group (Graphic 3). The only parameter with 

significant pairwise differences among all three groups was 

ESR (median ESR levels were 12, 24 and 52, respectively, 

p<0.001) (Table 2).

Table 1. Distribution of symptoms at presentation in groups
Other malignancies
n (%)

Lymphoma
n (%)

Weight loss 12 (32.4) 12 (25.5)

Fever 1 (2.7) 10 (21.3)

Night sweats - 4 (8.5)

Oral intake-swallowing 
difficulties

8 (21.6) -

Hoarseness 7 (18.9) -

Mass in the neck 1 (2.7) -

Stuffy nose 1 (2.7) -

Nasal and postnasal drip 1 (2.7) -

Respiratory distress 1 (2.7) 1 (2.1)
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The ROC analysis revealed that ESR had 70.21% 
sensitivity, 75.76% specificity and 73.97% accuracy for the 
discrimination of lymphoma from other malignancies and 
benign lesions with a cut-off value of >35.5 mm/hr (higher 
values in favor of lymphoma) (area under the curve =0.784, 
95% confidence interval: 0.708-0.861, p<0.001) (Graphic 4). 

White blood cell (p=0.783), neutrophil (p=0.700), 
lymphocyte (p=0.431), hemoglobin (p=0.144), LDH 
(p=0.144), AST (p=0.711), ALT (p=0.116), and CRP (p=0.382) 
levels were found to be similar between the subtypes of 
lymphoma. Platelet (median levels were 342, 237.5, 207, 
and 203.5, respectively, p=0.007) and ESR (median levels 

were 78, 52.5, 28, and 36, respectively, p=0.019) values of 
patients diagnosed with HL were statistically significantly 
higher than in those with indolent lymphoma (Table 3).

Discussion
Diagnosis of lymphoma may be difficult for both patients 
and clinicians, especially considering the procedures 
required for diagnosis. In this study, which examined 
the possibility of limiting invasive procedures during 
the lymphoma diagnosis process by taking laboratory 
measurements into consideration, we found that 
hemoglobin levels were lower and CRP and ESR levels 

Table 2. Summary of patient characteristics and laboratory measurements
 
 

Groups  

Benign Other malignancies Lymphoma p

N 62 37 47 N/A

Age 49.26±18.04 53.35±15.57 57.17±15.93 0.053

Gender, male 27 (43.55%)a 28 (75.68%)b 24 (51.06%)a 0.007

Hemoglobin 13.33±1.86a 12.80±2.64ab 11.93±1.87b 0.003

WBC (x1.000) 7.35 (6.1-8.6) 8.3 (6.4-10.3) 8.1 (6.4-12) 0.095

Neutrophil (x1.000) 4.35 (3.2-5.6)a 5.9 (3.9-7.2)b 4.9 (3.6-7)ab 0.017

Lymphocyte 2.1 (1.7-2.5) 1.9 (1.4-2.2) 1.85 (1.4-2.4) 0.099

Platelet 259.5 (216-304) 220 (189-297) 269 (197-348) 0.139

LDH 195.5 (181-232) 195 (175-248) 220 (187-312) 0.051

AST 20 (18-25) 20 (17-25) 22 (16-28) 0.781

ALT 18.5 (12-25) 16 (13-23) 22 (15-31) 0.053

CRP 5 (3-15)a 17 (5-39)b 15 (6-47.8)b 0.001

ESR 12 (6-30)a 24 (11-51)b 52 (25-78)c <0.001
ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, WBC: White 
blood cell

Data are given as mean ± standard deviation or median (1st quartile-3rd quartile) for continuous variables according to the normality of distribution and as frequency 
(percentage) for categorical variables.

Same letters denote the lack of statistically significant difference between the groups

Graphic 1. Box-plot of the hemoglobin values Graphic 2. Box-plot of the CRP values

CRP: C-reactive protein
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were higher in the lymphoma group compared to benign 
cases. Furthermore, although CRP levels showed lower 
inflammatory activity in the benign group, our results 
revealed that ESR was the only parameter that could 
differentiate lymphoma cases from both the benign 
group and the other malignancies group. ESR level was 
significantly higher in lymphoma cases.

ESR can be simply defined as the rate at which erythrocytes 
settle towards the bottom of the tube in anticoagulated 
blood. Despite its simplicity, ESR is a widely used 
inflammation marker in addition to its role in other 
purposes, such as determining acute phase response, 
tissue damage and response to treatment (20). Based on 
these features, ESR has been investigated to predict the 
diagnosis and prognosis of various cancer types, including 
lymphoma. In a study examining the predictability 
of various cancer diagnoses by assessing elevated 
inflammatory markers (adjusted for age and sex), Watson 

et al. (21) showed that CRP had 46.1% sensitivity and 
75.4% specificity and ESR had 43.6% sensitivity and 75.6% 
specificity. Liu et al. (22) investigated the use of ESR and CRP 
in the differential diagnosis of intestinal lymphoma and 
active Crohn’s disease. They reported 60.0% sensitivity and 
80.0% specificity for an ESR threshold of >24.2 mm/hr and 
62.1% sensitivity and 96.0% specificity for a CRP threshold 
of >19.7 mg/dL in the diagnosis of lymphoma (22). In our 
study, a >35.5 mm/hr cut-off for ESR was found to have a 
sensitivity and specificity of over 70% in distinguishing 
lymphoma from other malignancies and benign lesions. 
In previous studies, the levels of inflammation markers in 
the other malignancies, benign pathologies and lymphoma 

Table 3. Distribution of laboratory measurements according to lymphoma subtypes
Hodgkin lymphoma Diffuse large B-cell 

lymphoma (DLBCL)
Indolent lymphoma T-cell lymphoma p

WBC 8.250 (6.325-12.425) 8.100 (6.350-9.125) 9.100 (6.400-15.600) 7.550 (5.270-12.275) 0.783

Neutrophil 5.450 (3.647-7.725) 4910 (3.200-7.050) 5.150 (3.200-6.000) 4.150 (2.595-7.100) 0.700

Lymphocyte 1.925 (1.445-2.370) 1..570 (1250-2.625) 2.400 (1.130-7.600) 1.850 (1627.5-2072.5) 0.431

Hemoglobin 11.2 (10.6-12.9) 11.7 (10.3-13.1) 12.7 (9.9-14.1) 13.4 (13.2-14.1) 0.144

Platelet 342,000 (265,000-449,000)a 237,500 (157,250-296,000)ab 207,000 (125,000-344,000)b 203,500 (176,750-233,250)ab 0.007

LDH 220.5 (171-259.7) 229 (188.2-318) 190 (184-289) 382 (253.7-517) 0.218

AST 19.5 (16.3-27) 22.5 (15.7-37.5) 24 (19-34) 16 (15.2-29.5) 0.711

ALT 21 (12.8-28.5) 28.5 (15-37) 25 (17-39) 14.5 (10.7-19) 0.116

ESR 78 (40.5-88.3)a 52.5 (28-71.7)ab 28 (11.4-56)b 36 (17-59.5)ab 0.019

CRP 22.6 (9.6-66.2) 16.6 (8.5-27.5) 9.6 (3.3-27) 11.9 (5.1-69.9) 0.382

WBC: White blood cell, LDH: Lactate dehydrogenase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ESR: Erythrocyte sedimentation rate, CRP: C-reactive 
protein

Data are given as median (1st quartile - 3rd quartile) for variables

Graphic 4. ROC curve of the sedimentation rate to 
discriminate lymphoma from other tumors

Graphic 3. Box-plot of the sedimentation rates
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groups were not examined; whereas, we found that these 
groups were similar in terms of other parameters. In 
addition, various studies have shown that ESR value is 
characteristically higher in women and increases with age, 
regardless of other variables (23). Therefore, the higher 
frequency of female gender in the lymphoma group in our 
study may be one of the reasons causing higher ESR in this 
group; however, it was noted that the benign and lymphoma 
groups were similar with regard to gender distribution.

Another parameter considered as an indicator of 
inflammation is CRP (24). Allin et al. (25) showed that 
the probability of detecting any type of cancer increased 
1.3 times in cases with increased CRP. In a review study, 
although the cause and effect relationship was not 
clarified, it was suggested that the increase in CRP was 
associated with cancer diagnosis and prognosis in different 
types of cancer (26). In a systematic review examining the 
relationship between CRP level and cancer, Heikkilä et 
al. (27) reported that increased CRP in cancer cases was 
shown in previous studies, but as a result of prospective 
studies, the causal relationship between CRP and cancer 
could not be clearly revealed. In different studies, it has 
been shown that CRP elevation is an important biomarker 
in the diagnosis and follow-up of various cancer types 
(28,29). The CRP-lymphoma relationship has been 
examined in other previous studies. Wieland et al. (30) 
reported that 64% of the patients diagnosed with HL had 
elevated CRP level at the time of diagnosis (with regard to 
reference range) and that CRP levels changed in relation 
with the severity of disease. Consistent with previous 
studies, the CRP level, which is among the parameters 
examined in our study, was found to be significantly lower 
in the benign group than in the other groups. Although 
a causal relationship could not be demonstrated in this 
study, it was thought that high CRP was caused by the 
increase in inflammatory activity due to the course of 
disease.

Another area of use of inflammatory markers is to evaluate 
the prognosis of disease and the response to treatment. 
Hamed Anber et al. (12) have reported that inflammatory 
markers above the reference values negatively affect 
prognosis and response to treatment in patients with 
lymphoma. Wu et al. (13) have suggested that the ESR 
value is associated with the prognosis of the disease in 
diffuse large B-cell lymphoma cases and that it can be 
used to predict the likelihood of successful treatment and 
recurrence. Kawaguchi et al. (31) reported that progression-
free survival was shorter in follicular lymphoma cases with 

a CRP level above 5 mg/dL. In addition, many different 

studies have shown that increasing CRP level can predict 

diagnosis and progression in different types of lymphoma 

(32-34). Considering the studies conducted on this subject, 

it is thought that CRP and ESR levels may be important in 

predicting the severity of the disease, as well as directing 

clinicians in their approach to the diagnosis of other 

malignancies or lymphoma.

The diagnosis process of lymphoma patients generally 

depends on the approach of surgical branches. For this 

reason, it is important that the clinicians performing SEB 

are able to accurately assess patients from the beginning 

in terms of differentiating lymphoma, solid tumors and 

other diagnoses. Although the change in the laboratory 

values of lymphoma patients may be easily recognized by 

hematologists, the same familiarity may not be observed 

among surgeons. Although expensive imaging methods 

such as positron emission tomography and computed 

tomography may provide important clues in terms of 

staging and spread of lymphoma and solid organ tumors, 

biopsy is still essential for diagnosis (14-17). Additionally, 

the accessibility of these imaging methods is limited, their 

widespread use is unnecessary, and such approaches 

will increase diagnostic and treatment costs. However, 

biochemical parameters and hemogram results are 

laboratory measurements that are routinely evaluated in 

almost every patient.

The grouping of different malignancies or cases with 

different lymphoma types under the same category is 

an important limitation of our study because the levels 

of inflammatory markers may vary in different types of 

cancer. Analyses specific to the type of cancer may be 

useful in future studies. Lifestyle and behaviors (smoking, 

alcohol consumption, physical activity) and the presence of 

other chronic diseases may alter the levels of inflammatory 

markers (23); however, these were not questioned, 

representing another limitation. Additionally, the possible 

influence of disease stage on the outcomes was not studied. 

Studies to be carried out taking these parameters into 

consideration will reinforce the accuracy of our results. 

Due to the design of our study, it could not be determined 

whether the increase in inflammation markers was the 

cause or result of the pathology. Prospective studies can be 

useful in this respect. The higher prevalence of males in the 

other malignancies group may have affected the results; 

however, the benign and lymphoma groups were similar 

with regard to sex distribution.
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Conclusion
It was determined that ESR, which is one of the laboratory 
measurements evaluated before FNAB, was an important 
biomarker that could have a role in directing clinicians to 
the diagnosis of lymphoma. Although ESR is non-specific, 
which limits its use in asymptomatic patients, it may be 
valuable in reducing repetitive invasive procedures among 
symptomatic patients (weight loss, fever, night sweats, 
etc.) who require cervical lymph node biopsy for diagnosis. 
When ESR is detected above a certain level, it may be 
feasible to prefer SEB directly (without FNAB analysis). 
Conducting prospective studies specific to the type and 
stage of lymphomas will be beneficial for the use of such 
parameters in early diagnosis and could reduce the number 
of invasive procedures. Additionally, it may be beneficial to 
further ascertain the role of inflammatory markers in the 
prediction of lymphoma prognosis and/or response to 
treatment.
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