
Research Article
The Association of Neutrophil/Lymphocyte and Platelet/
Lymphocyte Ratios and Hematological Parameters with
Diagnosis, Stages, Extrapulmonary Involvement, Pulmonary
Hypertension, Response to Treatment, and Prognosis in
Patients with Sarcoidosis

Celalettin Korkmaz 1 and Sinan Demircioglu 2

1Department of Chest Diseases, Meram Faculty of Medicine, Necmettin Erbakan University, Konya, Turkey
2Department of Internal Medicine, Division of Hematology, Meram Faculty of Medicine, Necmettin Erbakan University,
Konya, Turkey

Correspondence should be addressed to Celalettin Korkmaz; celalettinkorkmaz@hotmail.com

Received 21 May 2020; Accepted 16 September 2020; Published 24 September 2020

Academic Editor: Michael Roth

Copyright © 2020 Celalettin Korkmaz and Sinan Demircioglu. 'is is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Sarcoidosis is a rare disease characterized by granulomatous inflammation in affected organs, primarily in lungs. Neutrophil/
lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR) are easy and practical methods providing valuable information in
diagnosis, severity, and prognosis of various diseases. Here, we aimed to investigate the association between NLR, PLR, and
hematological parameters in sarcoidosis. 'e study was performed with 75 sarcoidosis patients and 92 controls. Patients’ NLR,
PLR, and hematological parameters were compared with those of controls. Additionally, while differences between NLR and PLR
were investigated in sarcoidosis patients, differences of extrapulmonary involvement, pulmonary hypertension (PH), and
spontaneous remission between those with and without responses to treatment concerning stages were also assessed. NLR and
PLR were significantly higher in sarcoidosis patients than controls. For NLR, sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were found as 68, 61, 58, and 70% respectively, while sensitivity, specificity, PPV, and
NPV for PLR were found as 72, 67, 63, and 74%, respectively. In sarcoidosis patients, NLR and PLR were significantly higher at
stage-2 and -3 than at stage -1 and -4.'ere was a significant weak positive correlation between C-reactive protein (CRP) and NLR
and PLR. Mean platelet volume (MPV), hemoglobin (Hgb), and mean corpuscular volume (MCV) were lower among patients
than controls. A positive moderate correlation was detected between NLR and CD4/CD8 in blood, while there was a strong
positive correlation between CD4/CD8 in bronchoalveolar lavage (BAL) and positive moderate correlation between PLR and
CD4/CD8 in BAL. High NLR and PLR values were not significantly associated with pulmonary PH, spontaneous remission,
response to treatment, and prognosis. 'e increase in PLR and NLR may be a guide for diagnoses of both sarcoidosis and lung
parenchymal involvement. To use these entities as markers, our findings should be supported with prospective studies with
larger samples.

1. Introduction

Sarcoidosis is an inflammatory disease of unknown origin and
characterized by the formation of granulomas in the affected
organs, primarily in the lungs. Patients are at risk of fibrosis in
the lungs and irreversible damages to other organs. 'e

condition develops in genetically susceptible individuals and
with exposure to an unknown antigen. 'e accumulation of
typical T cells, local T-cell immune response, and granuloma
formation in the lungs are the indicatives of the inflammatory
response, possibly induced by specific antigens, in sarcoidosis,
including autoantigens. Due to its unknown etiology,
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sarcoidosis has no specific treatment modality and pathog-
nomic markers. 'erefore, improved markers are needed to
identify disease activity and describe the patients who are at
risk of developing fibrosis [1].

As well as radiological and clinical findings, the diagnosis
of sarcoidosis is conducted with the histopathological ex-
amination of granuloma with epiteloid cell showing no
caseification in multiple systems and the exclusion of other
reasons leading to granulomatous inflammation [2]. Neu-
trophils and lymphocytes are important blood cells, involved
in the inflammation process. While neutrophils are the first
barriers to launch the defensive mechanism in systemic
inflammation, lymphocytes constitute the regulatory and
protective components of inflammation [3]. Neutrophil-
lymphocyte ratio (NLR) is an extremely cost-effective in-
flammatory parameter to calculate the ratio easily by dividing
the absolute neutrophil count by the absolute lymphocyte
count from complete blood count. In recent years, NLR has
become an easy and practical modality to provide valuable
information in the diagnosis and determination of various
diseases [4]. NLR was shown to increase in many diseases
causing inflammation, such as metabolic syndrome, hy-
percholesterolemia, diabetes mellitus (DM), hepatic cir-
rhosis, psoriasis vulgaris, psoriatic arthritis, cardiovascular
diseases (CVD), and other malignancies, commonly seen in
the community [5–7]. In a study performed by Hammad
et al., NLR was stated to be associated with Behcet’s disease
[8]. In other studies, NLR was also reported to be associated
with the severity and prognosis of various respiratory and
heart diseases [9, 10]. Higher NLR values in Hodgkin
lymphoma patients were found to be significantly associated
with disease stage, early-stage risk scoring, and response to
treatment [11]. In addition, NLR has been reported to be
effective in predicting the disease severity in early stages of
coronavirus disease 2019 (COVID-19), the most important
challenge at present. In the study by Liu et al., it was stated
that patients with NLR≥ 3.13 and over 50 years of age were
prone to severe disease and should have rapid access to the
intensive care unit (ICU), if necessary [12]. Another recent
study also reported that novel coronavirus can have effects
primarily on lymphocytes, especially T lymphocytes, and
monitoring the subgroups of NLR and lymphocytes is
beneficial in the diagnosis and treatment and the early de-
tection of critical patients with COVID-19 disease [13].

Platelet/lymphocyte ratio (PLR) is a parameter obtained
by dividing platelet count by lymphocyte count. In recent
years, PLR value has also been reported to be used to indicate
inflammation [14]. Publications in recent years have
revealed a positive correlation between inflammatory
markers and both NLR and PLR. 'ese markers include
tumor necrotizing factor-α (TNF-α) and interleukin-6 (IL-6)
in both cardiac and noncardiac patients. In addition, pe-
ripheral artery disease and some malignancies have been
stated to be associated with high PLR levels [15–18]. On the
contrary, PLR was suggested to be associated with rheu-
matological conditions [19] and cancer [20].

As well as investigating NLR, PLR, mean platelet volume
(MPV), C-reactive protein (CRP), erythrocyte sedimenta-
tion rate (ESR), and blood and bronchoalveolar lavage

(BAL) CD4/CD8 ratios in our study, the association between
the features such as the diagnosis, stages, extrapulmonary
involvement, pulmonary hypertension (PH), and response
to treatment and prognosis has also been assessed in patients
with sarcoidosis. We considered that the results found in our
study would contribute to whether these parameters can be
used as a marker in the early diagnosis and follow-up of
sarcoidosis.

2. Materials and Methods

Including also a control group, the study was performed
with the patients diagnosed in our chest disease department,
showing no caseification necrosis along with clinical and
radiological findings, and also diagnosed with sarcoidosis by
revealing epiteloid-cell granuloma via the histopathological
examination and excluding other causes leading to granu-
lomatous inflammation. 'e study was conducted under the
good clinical practice (GCP) and the Helsinki Declaration of
1960 and its later amendments. Approval was obtained from
the ethics committee of Meram Medical Faculty (approval
number: 220/2427). 'e records of all sarcoidosis patients
over the age of 18 years between 2010 and February 2020
were scanned from the hospital information management
system. Based on clinical, radiological, and histopathological
investigations, 121 sarcoidosis patients with final diagnosis
were determined. Twenty-five and 21 patients were excluded
from the study and control groups according to the ex-
clusion criteria and missing follow-up data, respectively.'e
study group was composed of 75 patients with sarcoidosis,
and 92 patients of similar age and gender ratio (male/female)
to sarcoidosis patients admitted to the hematology outpa-
tient clinic (based on 762 patients’ history and the exami-
nation of radiological and laboratory findings) were
included into the study as the control group. Such features,
including age, gender, posteroanterior (PA) chest radio-
graphs, thoracic computerized tomography (CT), high-
resolution lung tomography (HRCT), hemoglobin (Hgb)
values in diagnosis, ESR, CRP levels, sarcoidosis stages,
echocardiography.(ECHO) results, data of extrapulmonary
involvement, consultation reports, and history of the clinical
course taken in the outpatient clinic, were recorded. Patients
with any metabolic disease, cancer, rheumatological disor-
der, vasculitis, inflammatory bowel disease, hematological
disease, autoimmune disorder, and cardiovascular disease
(CVD), or another pulmonary disease, were not included
into the study and control groups. Sarcoidosis patients were
classified as follows: stage-0, those with normal chest ra-
diology; stage-1, those with hilar lymphadenopathy (LAP);
stage-2, those with parenchymal involvement along with
hilar LAP; stage-3, those with only parenchymal involve-
ment; and stage-4, those with pulmonary fibrosis [21]. 'ere
were only four stage-0 patients among all of the patients
diagnosed with sarcoidosis in our department. While two of
these four patients were ruled out of the study due to ad-
ditional diseases, the other two patients were also excluded
from the study due to the missing hospital records. For this
reason, the study was performed with stage-1, -2, -3, and -4
sarcoidosis patients.
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Such parameters as white blood cell (WBC) count,
neutrophil, lymphocyte, monocyte, eosinophil, platelet, Hgb,
MCV, and MPV values and rates of NLR and PLR between
the study and control groups were compared in our study.
'e correlations between NLR and PLR and CD4/CD8 ratios
in blood and BAL were investigated. 'e difference between
NLR and PLR rates of sarcoidosis patients and between the
stages of disease was investigated. In addition, whether there
was a difference between stage-1 and -4 patients (without
radiological findings of alveolitis) and those in stage-2 and
stage-3 (with radiological findings of alveolitis) was assessed
in terms of NLR and PLR rates. In order to see the difference,
NLR and PLR were also investigated between those with and
without extrapulmonary involvement, those with and
without PH, and those with and without spontaneous re-
mission. Finally, whether NLR and PLR can be used as a
marker in these issues was also examined.

2.1. Statistical Analyses. For statistical analyses, Statistical
Package for Social Sciences, version 22.0 forWindows (SPSS,
Chicago, IL, USA), was used to measure the appropriateness
for normal distributions. Student’s t-test was utilized for
continuous numerical variables with normal distribution.
However, variables without normal distribution were
evaluated using the Mann–Whitney U test. 'e receiver
operating characteristic (ROC) curve was plotted for the
sensitivity and selectivity of NLR and PLR. 'e correlation
between the variables was also evaluated by the Pearson
correlation analysis. In all analyses, a value of p< 0.05 was
considered to be significant.

3. Results

While themean age of sarcoidosis patients was 53.88± 13.37,
that of our control group was found to be 53.43± 11.94
(p � 0.785). Of patients with sarcoidosis, 16 (21.3%) were
male, and 59 (78.7%) were female. Even so, 20 (21.7%) of the
control group were male, and 72 (78.3%) were female
(χ2� 0.04, p � 0.949).

In the study group including patients with sarcoidosis,
NLR rate (3.26± 2.13) was observed to be significantly
higher compared with that of the control group (2.45± 2.41)
(p< 0.001). In addition, PLR (192.03± 96.76) was found to
be significantly higher in the study group compared with the
control group (133.99± 116.20) (p< 0.001) (Table 1).

'e receiver operating characteristic (ROC) curve was
plotted for the sensitivity and selectivity of NLR and PLR
(Figures 1 and 2). For NLR, the cutoff value was considered
as 2.07, and the sensitivity and selectivity rates were found as
68 and 61%, respectively. For PLR, however, the cutoff value
was considered as 138.54, and the rates were detected to be
72% for the sensitivity and 67%, for the selectivity. 'e
positive predictive value (PPV) and negative predictive value
(NPV) of the NLR category were determined as 58 and 70%,
whereas PPV and NPV of the PLR category were 63 and
74%, respectively.

Comparing the hematological parameters between pa-
tients with sarcoidosis and the controls, the lymphocyte

count was significantly lower in the patient group
(1838.67± 860.57) than that of the control group
(2393.18± 796.18) (p< 0.001). Even so, Hgb was seen to be
significantly lower in the patient group (13.02± 1.53) than
the controls (13.60± 1.16) (p< 0.006). While MCV was
found lower in the patient group (82.13± 7.04) than the
control group (85.08± 4.38) (p � 0.001), MPV was also
detected to be lower in the patient group (9.59± 1.36)
compared with that of the control group (10.2± 1.32)
(p � 0.04). No significant difference was observed between
both groups in terms of leukocyte, neutrophil, monocyte,
eosinophil, and platelet counts (p> 0.05) (Table 2).

When NLR and PLR were values compared in terms of
the stages of sarcoidosis, no significant difference was found
between stage-1, -2, -3, and -4 sarcoidosis patients. However,
when stage-1 sarcoidosis patients without parenchymal
involvement (22 patients with little or no alveolitic phase)
and one stage-4 patient with fibrosis in the parenchyma were
compared with stage-2 and -3 sarcoidosis patients (46 stage-
2 and six stage-3) having many different nonfibrosis in-
volvements in the parenchyma including the prominent
alveolitic phase, both NLRs (2.23± 0.8 (stage-1 and -4) and
3.72± 2.36 (stage-2 and -3), p � 0.003) and PLRs
(149.74± 59.57 (stage-1 and -4) and 210.74± 104.36 (stage-2
and -3), p � 0.009) were seen to be significantly lower
(Table 3).

In terms of lymphocyte counts, when stage-1 and -4
sarcoidosis patients were compared with those in stage-2
and stage-3 groups, the lymphocyte count in peripheral
blood of stage-2 and -3 (alveolitic phase) patients was found
to be significantly lower (1/1.69) than that of stage-1 and -4
patients (p � 0.03) (Table 3).

While mean CRP values of our patients with sarcoidosis
were 12.16± 15.71, the averages of ESR values were detected
as 24.57± 18.36.

When the correlation between NLR and CRP was in-
vestigated, it was seen that a significant weak positive cor-
relation existed (r� 0.31, p � 0.06) and that there was also a
significant weak positive correlation between PLR and CRP
(r� 0.28, p � 0.01). Even so, no significant correlation was
determined between NLR and ESR (p � 0.11).

Among all sarcoidosis patients, 38 had the values of
CD4/CD8, and the CD4/CD8 value in sarcoidosis patients’
blood was found as 1.32 while that in BAL was 3. Con-
sidering the correlation between NLR and blood CD4/CD8
and BAL CD4/CD8 ratios, although there was a moderate
positive correlation between NLR and blood CD4/CD8
(r� 0.558, p � 0.02), a strong positive correlation was found
between NLR and BAL CD4/CD8 ratio (r� 0.65, p � 0.01).

However, even though a moderate positive correlation
was detected between PLR and BAL CD4/CD8 ratio
(r� 0.53, p � 0.04), there was no significant correlation
between PLR and CD4/CD8 ratio in blood.

Forty-six of our sarcoidosis patients showed pulmonary
involvement alone, while 29 also had extrapulmonary in-
volvement along with pulmonary involvement. Among 29
extrapulmonary involvements, the affected sites of extrap-
ulmonary manifestations were distributed as follows: nine
involvements on skin, seven with cardiac involvement, four
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with Löfgren’s syndrome, three with extrathoracic lymph
node involvement, two on eyes, one with parotid gland
involvement, one on kidneys, one with neurologic in-
volvement, and one on the rectum.

As to NLR and PLR, no significant difference was found
between the patients with pulmonary involvement alone and
those with extrapulmonary involvement accompanied by
pulmonary involvement and also between the subgroups of
those with extrapulmonary involvement (p � 0.46 and
p � 0.74).

Given the transthoracic ECHO findings, while pulmo-
nary artery systolic pressure (PASP) was found above 25 in
20 (26.7%) patients, PASP was detected as ≤25 in 55 (73.3%)
patients. 'ere was no significant difference between these

two groups in terms of NLR and PLR (p � 0.83 and
p � 0.74).

During the follow-up period, spontaneous remission was
detected in 27 (36%) of our patients, but not 48 (64%).
Additionally, no significant difference was observed between
NLR and PLR findings of the groups with and without
spontaneous remission (p � 0.15 and p � 0.24).

'irty-three (44%) patients were determined to receive
no treatment. Of 33 untreated patients, 27 had spontaneous
remission, while six without spontaneous remission would
be treated according to their follow-up, if progression de-
veloped. Even so, 42 (56%) of our patients were found to
undergo a treatment modality with one of the following
agents: methylprednisolone, methotrexate, infliximab, local

Table 1: 'e comparison of NLR and PLR between the study and control groups.

Patients with sarcoidosis, mean± SD (n� 75) Controls, mean± SD (n� 92) p

NLR 3.26± 2.13 2.45± 2.41 <0.001
PLR 192.03± 96.76 133.99± 116.20 <0.001
NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, and SD: standard deviation.

0.0

0.2

0.4

0.6

0.8

1.0

Se
ns

iti
vi

ty

0.2 0.8 1.00.60.0 0.4
1 – specificity

ROC curve

Figure 1: NLR, ROC curve.
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Figure 2: PLR, ROC curve.
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steroids, or nonsteroidal anti-inflammatory drugs
(NSAIDs). 'ere was also no significant difference between
NLR and PLR of patients receiving and not receiving
treatment (p � 0.12 and P � 0.19).

A progression was observed in three of 42 patients re-
ceiving treatment. 'ere was no significant difference be-
tween NLR and PLR findings of those responding to the
treatment and those showing no improvements (p � 0.39
and p � 0.51).

When our patients were evaluated according to their
latest health status, it was observed that 48 (64%) patients
had regression, and 24 (32%) patients were stable, while
there were progressions only in three (4%) patients. 'ere
was no significant difference between NLR and PLR findings
of these groups (p � 0.60 and p � 0.13).

4. Discussion

In the present study, NLR was found to be significantly
higher in the patient group with sarcoidosis compared to the
controls. 'e cutoff value was taken as 2.07 for NLR, and the
sensitivity and specificity rates were found as 68 and 61%,
while the rates of PPV and NPV were detected as 58 and
70%, respectively. Additionally, PLR was also found to be
significantly higher in the patients with sarcoidosis com-
pared to the controls, and when the cutoff value was taken as
138.54 for PLR, the rates of sensitivity, selectivity, PPV, and
NPVwere determined as 72, 67, 63, and 74%, respectively. In
one of the previous studies performed by Dirican et al., NLR
was stated to be significantly higher in patients with sar-
coidosis than that in healthy controls. In the same study, the
cutoff value of NLR was calculated as 2, and according to the
cutoff value, the sensitivity and specificity values were found
to be 80 and 59%, respectively. In light of such findings, it
was suggested that NLR can be a sensitive biomarker and can
be utilized in clinical practice to define patients’ prognosis
[22].'e findings in our study are also compatible with those
reported in the study by Dirican et al.

In the study performed by Ocal et al., a significant
difference was found between mean NLR and ESR and the
radiological stages performed according to the chest ra-
diograph and the total high-resolution computed tomog-
raphy (HRCT) score (THS) (based on the parenchymal
involvement). In the same study, statistically significant
positive correlations were detected between NLR and WBC,
NLR and THS, NLR and ESH, THS and ESR, ESR and
platelets, WBC and neutrophils, andWBC and lymphocytes.
Based on these findings, it was suggested that NLR could be
used as a prognostic marker in sarcoidosis [23]. No cor-
relation was found between NLR and ESR in our study, but
there was a significant weak positive correlation between
NLR and CRP. 'e rates of NLR showed no difference
between radiological stages, when compared one by one.
However, when stage-2 and -3, where the alveolitic phase
was predominant, were compared with stage-1 and -4, where
no radiological parenchymal involvement was present, but
there was fibrosis, NLR rate was detected to be significantly
higher (3.72± 2.36 and 2.23± 0.8) because there was the
migration of lymphocytes from peripheral blood to lung
parenchyma during stage-2 and -3 and perhaps because of
increased inflammation within this period. When the two
groups were compared in terms of lymphocyte numbers, it
was found that the lymphocyte count in peripheral blood of
stage-2 and -3 patients was significantly lower (1/1.69) than
that of stage-1 and -4 patients. In the 1960s and early 1970s,
the observation of lymphopenia and cutaneous anergy in
peripheral blood (delayed hypersensitivity to antigens such
as purified protein derivative (PPD) and lack of skin reac-
tions) suggested that sarcoidosis was due to the deficiency of
T cells. However, the advent of flexible bronchoscopy and
BAL in the late 1970s led to the discovery of
enlarged lymphocyte populations in the lungs and affected
tissues of patients with extrapulmonary involvement, on a
large scale. 'e total number of cells and lymphocytes in the
BAL fluid was significantly higher in patients with paren-
chymal infiltration. It was reported by subsequent studies

Table 3: 'e comparison of NLR and PLR between sarcoidosis patients at stage-1 and -4 and stage-2 and -3.

Stage-1 and -4, mean± SD (n� 23) Stage-2 and -3, mean± SD (n� 52) p

NLR 2.23± 0.85 3.72± 2.36 0.003
PLR 149.74± 59.57 210.74± 104.36 0.009
NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, and SD: standard deviation.

Table 2: 'e comparison of hematological parameters between the study and control groups.

Patients, mean± SD (n� 75) Controls, mean± SD (n� 92) p

Leukocyte (cells/mm3) 7684.53± 2497.24 7914.45± 1990.35 0.509
Neutrophils (cells/mm3) 4971.20± 2124.93 4760.97± 1843.58 0.495
Lymphocytes (cells/mm3) 1838.66± 860.57 2393.18± 796.18 <0.001
Monocytes (cells/mm3) 608.13± 271.52 550.77± 165.72 0.095
Eosinophils (cells/mm3) 184.93± 168.09 159.79± 127.85 0.274
Hgb (g/dL) 13.02± 1.53 13.60± 1.16 0.006
MCV (fL) 82.13± 7.04 85.08± 4.38 0.001
Platelets (cells/mm3) 294600.00± 79786.53 274586.95± 76176.22 0.100
MPV (fL) 9.59± 1.36 10.02± 1.32 0.044
Hgb: hemoglobin, MCV: mean corpuscular volume, MCV: mean platelet volume, and SD: standard deviation.
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that such an expanded lymphocyte population included
CD4-positive (CD4+) T-helper cells, which could transform
predominantly into TH1 and differ to TH17 effector cells
producing IL-17 and TH17.1 cells producing IFN-c [24–26].
In our study, CD4/CD8 ratios in blood and BAL were found
to be 1.32 and 3 in patients with sarcoidosis, respectively.
When the correlation between NLR and blood CD4/CD8
ratio was investigated, a moderate positive correlation was
found. However, a strong positive correlation was seen
between NLR and BAL CD4/CD8.

In the study by Ozdemir et al., both NLR and PLR were
found significantly higher among patients with sarcoidosis
than those in the control group [27]. In a study investigating
the correlation between these parameters and inflammation
in patients with end-stage renal disease (ESRD), PLR was
shown to be a superior inflammatory marker to NLR [28].
Also, in our study, PLR was significantly higher in patients
with sarcoidosis than that of the control group. In addition,
PLR was significantly higher in stage-2 and -3 patients
(210.74± 104.36 and 149.74± 59.57) than that of stage-1 and
-4 patients due to lymphocyte migration from peripheral
blood to lung parenchyma and perhaps increased inflam-
mation developing within stage-2 and -3. 'ere was a
moderate significant correlation between PLR and BAL
CD4/CD8 ratio in bronchoalveolar lavage. However, no
significant correlation was observed between PLR and CD4/
CD8 ratio in blood. A significant, weak positive correlation
was also seen between PLR and CRP.

PH is a fearful complication in sarcoidosis patients as
an important negative prognostic factor for lung trans-
plantation that may be required in the advanced stage [29].
PH is considered to be a vasculopathy caused by excessive
vascular cell growth, along with inflammation, playing the
major role in the disease process [30]. Previous studies
revealed that NLR was significantly higher in PH patients
compared to healthy volunteers [31] and reported that NLR
could be useful in assessing disease severity [32]. In another
study performed by Mirsaeidi et al., it was concluded that
the level of inflammation may be related to the develop-
ment of PH in sarcoidosis patients. In addition, it was
concluded that NLR is not an ideal screening tool because
of its low sensitivity and PPV rates for diagnosing PH in
sarcoidosis patients, but NLR may be a good negative
predictive test that is widely available in a simple, inex-
pensive, and office-based environment in order to estimate
the PH risk in sarcoidosis patients due to its relatively good
specificity (81.4%) [33]. In our study, when the patients
with pulmonary arterial pressure (PAP) > 25 through
transthoracic echocardiography (ECHO) and those with
PAP ≤ 25 were compared, no significant difference was
found, and the difference may be due to the fact that PH
was not confirmed by the right heart catheterization in both
our study and the study by Mirsaeidi et al. 'is issue is also
one of the important limitations in our study. Sarcoidosis-
related pulmonary hypertension (SRPH) is encountered in
5 to 20% of sarcoidosis patients. Increased PAP may be due
to comorbidities such as cardiac sarcoidosis and sleep
apnea, as well as many reasons, such as vasculocentric,
parenchymal, and mechanical factors. Most SRPH patients

have fibrotic lung disease, but SRPH may also be witnessed
among those without advanced parenchymal lung disease.
ECHO still remains an important tool for the evaluation of
SRPH but can reveal the severity of PAP, both higher and
lower. So, right heart catheterization remains being the
definitive test to diagnose the condition [34].

Apart from hemostasis, platelets are of vital importance
in angiogenesis, inflammation, allergic reactions, the repair
and regeneration of tissues, and in the release of chemokines
and cytokines, playing a part in the production of a strong
response [35, 36]. Many studies have asserted findings re-
ferring to the correlation between high MPV values and
active inflammatory disease [37]. In a few small-size studies
performed in patients with rheumatoid arthritis, an asso-
ciation was revealed to be present between high MPV and
increased disease activity and inflammatory markers
[38, 39]. Additionally, a similar correlation has been shown
in the decrease in MPV after the treatment among patients
with ankylosing spondylitis [40]. In the aforementioned
studies, MPV was reported to be higher between patients
with rheumatoid arthritis and ankylosing spondylitis than
the controls [41, 42]. However, in another study, the findings
related to rheumatoid arthritis and ankylosing spondylitis
were contradictory, and while MPVwas reported to be lower
in those with active disease, an increase was seen in MPV
among patients receiving rheumatoid arthritis treatment
[37]. In our study, MPV was significantly lower in the study
group (9.59± 1.36) than the controls (10.02± 1.32). How-
ever, platelet count was higher in patients with sarcoidosis
(294,600± 79,786 and 274,586± 76,176), but the difference
was not statistically significant.

Anemia and leukopenia can be encountered in patients
with sarcoidosis. It was considered that leukopenia may
also be due to the accumulation and redistribution of Tcells
in active inflammation sites, as well as hypersplenism or
bone marrow involvement, and leukemoid reaction, eo-
sinophilia, and thrombocytopenia are not commonly seen
[43, 44]. In our study, Hgb was significantly lower in the
sarcoidosis group (13.02± 1.53) than the control group
(13.60 ± 1.16). Furthermore, MCV was also found to be
lower in the study group (82.13 ± 7.04) than the controls
(85.08± 4.38).

Spontaneous remission was detected in 27 (36%) of our
patients, but not 48 (64%) subjects. 'ere was no significant
difference between NLR and PLR rates of the patients with
and without spontaneous remission. Of our 75 patients, 42
(56%) were determined to be treated with agents such as
methylprednisolone, methotrexate, infliximab, local ste-
roids, or NSAIDs, while 33 (44%) received no treatment.
Among 33 untreated patients, 27 had spontaneous remis-
sion, while six without spontaneous remission would be
treated according to their follow-up. 'ere was no signifi-
cant difference between NLR and PLR of patients receiving
and not receiving treatment.

Based on our patients’ latest assessments, it was observed
that 48 (64%) patients had regression, 24 (32%) were stable,
and 3 (4%) patients developed progression. In terms of NLR
and PLR, no significant difference was observed between
these groups.
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4.1. Limitations of the Study. 'e biggest limitation of our
study is that our study is a retrospective study; therefore,
there are no CRP, ESR, ECO, and CD4/CD8 values in the
control group. CD4/CD8 ratio measurements are available
in 38 of our sarcoidosis patients but not all of them. One of
the important limitations of our study was that PH was not
confirmed by right heart catheterization.

5. Conclusion

In conclusion, NLR and PLR are inexpensive and easily
accessible parameters. 'erefore, we consider that the in-
crease in PLR and NLR values may be a guide both for the
diagnosis of sarcoidosis and lung parenchyma involvement
and that our findings should be supported by prospective
studies with larger samples in order to elucidate the use of
these entities in prognosis.
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