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Original Article

Can neutrophil/lymphocyte ratio
and platelet/lymphocyte ratio be
used in differential diagnosis of
Stage I sarcoidosis from tuberculosis
lymphadenopathy?

Cengiz Ozdemir, Sinem Nedime Sékiicii, Seda Tural Oniir

Abstract:

OBJECTIVE: It is challenging to differentiate mediastinal lymph node enlargement caused by
tuberculosis (TB) and sarcoidosis as both diseases may cause granulomatous inflammation.
The objective of this study is to evaluate the use of neutrophil/lymphocyte ratio (NLR) and
platelet/lymphocyte ratio (PLR) as possible markers in the differential diagnosis of Stage | sarcoidosis
and TB lymphadenopathy in patients who present with mediastinal lymph nodes and no parenchymal
involvement.

MATERIALS AND METHODS: A total of 19 TB, 55 sarcoidosis, and 32 control patients, whose clinical
records were available, were included in this retrospective study. All patients had a granulomatous
reaction revealed on their lymph node biopsy specimen. The complete blood count at the time of
diagnosis was included in the study.

RESULTS: NLR and PLR were both significantly increased in Stage 1 sarcoidosis patients compared
to controls while only PLR was significantly increased in the TB group (for sarcoidosis, NLR
P <0.001 and PLR P < 0.001; for TB, NLR P=0.12; PLR P=0.017). There were neither significant
differences in serum NLR nor PLR between sarcoidosis and TB groups.

CONCLUSION: Although NLR and PLR are useful tools to differentiate Stage 1 sarcoidosis from
controls and PLR may be used to differentiate TB lymphadenopathy from controls, these parameters
may not be used to differentiate between Stage 1 sarcoidosis and TB lymphadenopathy.
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Introduction

Granulomatous lymphadenitis may be
associated with a number of infectious
and noninfectious conditions including
Hodgkin’s lymphoma, non-Hodgkin
lymphoma, Crohn’s disease, sarcoidosis,
tularemia, cat-scratch disease, Yersinia
lymphadenitis, and tuberculosis (TB).M"
With 4557 new extrapulmonary TB cases
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reported in 2014, Turkey is among countries
with intermediate TB burden at 18 new
cases in 100,000.1>31 Lymph node TB is
considered to be the most common type
of extrapulmonary TB.*’! Sarcoidosis is
a granulomatous disease of unknown
etiology. The early stage of sarcoidosis is
characterized by lymph node involvement,
which is also used to radiologically
classify the condition. Stage I sarcoidosis
is defined as enlargement of the hilar
lymph nodes.l Lymph node involvement
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by TB and sarcoidosis are frequently confused, and
the granulomatous inflammation in the lymph nodes
associated with both conditions creates a challenge
for differential diagnosis. In addition, isolating the
causative agent in the tissue samples of TB patients may
prove to be difficult. The presence of necrosis does not
significantly contribute to the differential diagnosis.!"! As
both conditions manifest with symptoms such as fever,
fatigue, weight loss, and cough, establishing the final
diagnosis based on clinical findings is not possible.”!
Due to similarities in clinical and pathological findings
inboth conditions, additional laboratory tests are needed
to guide the differential diagnosis.

Neutrophil/lymphocyte ratio (NLR) and the
platelet/lymphocyte ratio (PLR) are markers
calculated based on the routine complete blood count
from each patient who presents with mediastinal
lymphadenomegaly. As both markers can be derived
from complete blood count parameters, no additional
cost or labor is required. NLR and PLR have recently
been used to evaluate systemic inflammation associated
with different types of cancer and have been shown to
have a prognostic value.®®”!

This study aims to study the role of NLR and PLR markers
in the differential diagnosis of Stage 1 sarcoidosis and
TB lymphadenopathy in patients with mediastinal
lymph node involvement and no lung parenchymal
involvement.

Materials and Methods

Patients

Patients included in this cross-sectional retrospective
study are consecutive patients older than 18 years who
presented to our organization with mediastinal lymph
node enlargement between June 2010 and June 2015
and whose granulomatous lymphadenopathy was
confirmed on pathology specimen, and a final diagnosis
of TB lymphadenopathy or Stage 1 sarcoidosis was
established. Patients were included after they consented
to the use of their clinical records for the study purposes.
The study was approved by the Ethics Board of our
hospital (edition No: 3989; 2015/42) and conducted
according to the Helsinki Declaration.

Patients with no complete blood count at baseline,
patients with parenchymal involvement in addition to
mediastinal lymph node enlargement on the chest X-ray
and computed tomography (CT)-scan, patients with
chronic inflammatory diseases, hematological disorders,
patients with a history of active corticosteroid use or
known malignancies, and HIV-positive patients which
is known to interfere with white blood cell (WBC) count,
have been excluded from the study.

The following criteria were used to diagnose TB
lymphadenopathy: (1) absence of a parenchymal
infiltration identified on chest X-ray or CT-scan at the
time of diagnosis; (2) Acid-fast bacteria identified on
direct microscopic examination of the transbronchial
needle aspirate; (3) Positive culture for Mycobacterium
TB complex; (4) New patients without an established
diagnosis of TB; (5) History of contact with a TB-positive
subject.

The following criteria were used to diagnose Stage 1
sarcoidosis: (1) absence of a parenchymal infiltration
identified on chest X-ray or CT-scan at the time of
diagnosis; (2) No history of TB; (3) No acid-fast bacteria
identified on the direct microscopic examination of the
transbronchial needle aspirate; (4) No positive culture
for Mycobacterium TB complex; (3) Tuberculin skin test
within normal range.

Pathological examination confirmed the presence of
granulomatous reaction in the lymph node specimen
obtained from all patients. Pathology specimens
were obtained using conventional bronchoscopic
transbronchial needle aspiration, transbronchial
needle aspiration under endobronchial ultrasound,
or mediastinoscopy. The specimens were cultured for
Mycobacterium TB complex and directly screened for
acid-fast bacteria on dry microscopic slides.

Healthy patients who presented to the outpatient clinic
for routine health check-up with unremarkable chest
X-rays and no infectious symptoms such as fever,
cough, sputum production, dysuria, and diarrhea were
included in the control group. 19 TB and 55 sarcoidosis
patients and 32 healthy patients whose clinical data
were available for retrospective analysis were included
in the study.

Laboratory parameters

Baseline complete blood count parameters of patients
before the initiation of any treatment were included
in the review process. The complete blood count
parameters were measured using an Abbott Cell-Dyne
3700 System (Abbott Diagnostics, Santa Clara, CA, US)
and blood chemistry was analyzed using an Olympus
AU2700 Plus Analyzer (Beckman Coulter, Tokyo, Japan).
NLR was calculated by dividing the absolute neutrophil
count by the absolute lymphocyte count. PLR, on the
other hand, was calculated by dividing the absolute
lymphocyte count by the absolute platelet count (PLT).
The WBC count, NLR, and PLR levels of the control and
two patient groups were compared.

Statistical analysis
Data were analyzed using SPSS software version 16.0
(SPSSInc., Chicago, IL, US) computer software. Data were
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tested for normality using the Kolmogorov-Smirnov
test and continuous variables were expressed either as
a mean * standard deviation or normality-dependent
median values. Continuous data were expressed as a
mean * standard deviation.

Student’s t-test and Mann—-Whitney U-test were used to
compare continuous variables between paired groups.
Three-way comparisons were made using the ANOVA
method (Bonferroni correction). Continuous variables
were analyzed using the Spearman’s rank correlation
test. A value of P < 0.05 was considered statistically
significant.

Results

Overall, 107 patients were included in this study.
The Stage 1 sarcoidosis group included 55 patients.
Fourteen of these patients (25.5%) were male, and the
mean age was 44.42 + 11.52 years. A total of 19 patients
were included in the TB lymphadenopathy group.
Five of those (26.3%) were male with a mean age of
40.63 + 13.88 years. Nineteen of the 32 patients in the
control group were male (59.4%), and the mean age
was 38.59 + 12.73 years. There were no age differences
between the groups. There was no difference in gender
distribution between the TB and sarcoidosis patient
groups (P > 0.05), but the majority of the patients in the
control group were male.

Pathology specimens were obtained using conventional
transbronchial needle aspiration in 21 (28.4%), using
transbronchial needle aspiration under endobronchial
ultrasound guidance in 17 (23%), and using
mediastinoscopy in 36 (48.6%) patients and the diagnosis
was established.

Although the NLR and PLR values in the sarcoidosis
group were significantly higher than in the controls,
in the TB group, only PLR was significantly higher
than the control group (in the sarcoidosis group:
P < 0.001 and P < 0.001; in the TB group: P = 0.017).
There was no significant difference in NLR or PLR
between the sarcoidosis and TB groups [Table 1]. The
median NLR was 2.54 (interquartile range [IQR]: 2.09)
1.98 (IQR: 1.53) for the sarcoidosis and TB patients,
respectively (P = 0.96). The median PLR was 188 + 69.42
and 137.9 (IQR: 70.88) for the sarcoidosis and TB patients,
respectively (P = 0.468). Hb and Htc were significantly
lower in both sarcoidosis and TB groups compared to
the controls while both NLR and PLR were higher in
both groups (P < 0.05). There was a positive correlation
between NLR and PLR (P = 0.098 and P = 0.041).

Necrosis was identified in the pathological examination of
17 patient specimens. Two of them were sarcoidosis and

15 were TB patients (P < 0.05). No statistically significant
difference in NLR and PLR values was observed between
patients with or without necrosis (P > 0.05). There was no
significant difference in PLT, red blood cell distribution
width, mean platelet volume, and platelet distribution
width results between the groups [Table 2].

Discussion

The study showed that NLR and PLR, which have been
revealed to be useful in the differential diagnosis of
sarcoidosis and TB, do not have a role in differentiating
between TB lymphadenopathy and Stage 1 sarcoidosis.
Instead, both NLR and PLR were significantly higher in
sarcoidosis patients compared to controls, but only PLR
was elevated in the TB group.

Dirican et al. in their study reported that compared
to healthy controls, NLR is significantly higher in
sarcoidosis patients (P < 0.001) and directly correlates
with the erythrocyte sedimentation rate. They also
reported that NLR is more elevated in patients with
extrapulmonary involvement."”! The study only included
Stage 1 sarcoidosis patients whose NLR was higher

Table 1: Correlation between complete blood count
parameters in patients and controls

Sarcoidosis TB Control
NLR 2.54 (1QR 2.09)* 1.98 (IQR 1.53)** 1.62+0.62
PLR 188+69.42* 137.9 (IQR 70.88)**  108.08+35.21
Platelets 293+78.01 302.32+68.95 256.88+44.16
WBC 7.01+1.98 7.75+2.11 6.95+1.11
Hb 13.62+1.34 12.85+1.38 14.53+1.41
Htc 40.95+3.81 39.12+4.14 43.96+4.34
RDW 14.36+2.05 15.32+2.23 14.40+1.71
MPV 8.44+1.14 8.45+0.93 8.84+1.85
PDW 16.32+1.97 16.57+1.88 16.02+3.36

*Comparison of the NLR and PLR levels in sarcoidosis group to controls
P<0.001 and P<0.001, **Comparison of the NLR and PLR levels in TB group to
controls P=0.12 and P=0.017. NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/
lymphocyte ratio, Hb: Hemoglobin, Htc: Hematocrite, RDW: Red blood cell
distribution width, MPV: Mean platelet volume, PDW: Platelet distribution width,
TB: Tuberculosis, WBC: White blood cell, IQR: Interquartile range

Table 2: Correlation between presence of necrosis
and complete blood count parameters

No necrosis Necrosis P

(57 patients) (17 patients)
Neutrophil 4.57+1.80 4.89+1.77 0.512
Lymphocyte 1.69+0.51 2.28+0.89 0.006*
Platelet 291.65+76.14 308.88+73.65 0.220
NLR 2.54 (IQR 1.94) 1.88 (IQR 1.73) 0.131
PLR 186.88+68.4 123 (IQR 84) 0.065
RDW 14.47+2.11 15.06+2.17 0.372
MPV 8.39+1.08 8.64+1.11 0.418
PDW 16.27+1.90 16.76+2.06 0.348

*P<0.05. NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio,
RDW: Red blood cell distribution width, MPV: Mean platelet volume, PDW:
Platelet distribution width, IQR: Interquartile range
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than controls, but no difference between the TB and
sarcoidosis groups could be revealed.

Results of the study by Iliaz et al., suggested that NLR
in TB patients is higher than in sarcoidosis patients."!
Different from our study, which only included patients
with lymph node involvement, Iliaz et al. also included
patients with parenchymal involvement and pleural
effusion in their study. The study exclusively included
patients with TB lymphadenitis and Stage 1 sarcoidosis
patients, and hence, no difference in NLR between the
groups could be revealed. At the same time, the NLR
levels in the TB lymphadenitis group were comparable
to healthy patients. In comparison to our study which
included more homogeneous type of patients with
lymph node involvement only in both disease categories,
their study appears to be more heterogeneous.

Different from Iliaz et al., who reported that NLR levels
were significantly higher in both TB and sarcoidosis
groups compared to the controls, our results suggest
that NLR level is significantly higher only in the
sarcoidosis group."! There are many reports in the
literature that suggest a relationship between NLR as an
inflammatory marker and patient’s prognosis. This also
applies to other inflammatory conditions such as chronic
obstructive pulmonary disease and community-acquired
pneumonia.l® Yoon et al. reported that the NLR
levels in pulmonary TB patients are significantly lower
than in patients with community-acquired bacterial
pneumonia.¥ The physiological immune response of
circulating leukocytes under varying stress conditions is
characterized by a depletion in the leukocyte count and
an increase in neutrophil count."” Lymphocytopenia has
also been established as a diagnostic marker of bacterial
infection.l" It is, therefore, suggested that NLR may
have a predictive value in bacterial infections and stress
conditions. The fact that NLR levels in TB lymphadenitis
were not higher than the controls in our study may
suggest that NLR elevation may be associated with
parenchymal infiltration.

Although necrosis in pathology specimen may also
be observed in sarcoidosis-related granulomas, the
presence of necrosis is primarily considered as an
important indicator of the aggressiveness of the TB
infection. Necrosis indicates a potentially toxic effect
of the pathogen in the macrophage or a delayed
hypersensitivity-type of the response of the host toward
this pathogen.!'”! A review of all patients in our study with
regard to necrosis did not indicate a significant difference
in NLR or PLR. For an appropriate necrosis assessment,
the pathology specimen should be relatively large in
size. In 51.2% of the patients in our study, specimens
were obtained either with conventional transbronchial
needle aspiration or endobronchial needle aspiration. As

the needle aspiration may not always obtain specimen
from the necrotic area of the lymph node, it is possible
that other areas of the sampled lymph node may have
contained necrotic granulomas. This may explain why
no correlation between the NLR and PLR levels and the
presence of necrosis could be established in our study.

Recent reports indicate a positive correlation between
both NLR and PLR and inflammatory markers. These
markers include tumor necrotizing factor-o. and
interleukin-6 in both cardiac and noncardiac patients.
It has also been shown that peripheral arterial disease,
cardiac conditions, and certain types of malignancies
are associated with elevated PLR levels.'*2! In a study
that looked into the correlation between inflammation
and these parameters in end-stage kidney failure
patients, PLR has been shown to be superior than NLR
as an inflammatory marker.?? Similar to our results,
although both NLR and PLR were significantly higher
than controls, no significant difference between Stage 1
sarcoidosis and TB groups could be revealed.

There are many preliminary reports that suggest
Mycobacterium bacilli may have a role in the pathogenesis
of sarcoidosis and thus, a thorough assessment and
past TB history may have an important role.>*! All
patients in our series were Stage 1 sarcoidosis patients
free of extrapulmonary involvement with no history of
TB disease or exposure. M. bacilli not being involved in
the etiology may explain why there was no difference
in NLR and PLR levels between Stage 1 sarcoidosis and
TB lymphadenitis patients.

The most important limitation of our study was the fact
that it was a retrospective analysis at a single reference
center and that our sample size was small. Due to its
retrospective nature, important inflammatory markers
such as C-reactive protein and procalcitonin were not
available for all patients and thus, could not be correlated
with NLR and PLR.

Conclusion

Today, different complete blood count parameters stand
out as new inflammatory markers. The study suggests
that although higher in Stage 1 sarcoidosis group
compared to the controls, NLR and PLR do not have a
role differentiating sarcoidosis and TB-related lymph
node involvement. Further studies with larger sample
sizes are needed.
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