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ABsTrRACT. Aim: We aimed to reveal the correlation of NLR rate, RDW and MPV values and with the find-
ings of PET/CT regarding the prediction of disease progression and the clinical characteristics. Materials and
methods: The treatment naive sarcoidosis cases, of whose PET/CT have been taken due to mediastinal lym-
phadenopathy of whose diagnosis have been confirmed by biopsy, were included in the study. Hematological
parameters, clinical, radiological and PET/CT findings are evaluated. Results: 40 sarcoidosis and 40 healthy
control cases were included in the study. NLR, RDW, MPV and the sedimentation values in the sarcoidosis
group were determined statistically significantly higher. In patients having parenchymal involvement in PET/
CT, the values of FVC%, DLCO, DLCO%, DLCO/VA and DLCO/VA% were determined significantly lower.
High NLR and PET/CT LAP SUVmax values and low DLCO% values are statistically significantly correlated
with one-year disease progression. For predicting the progression, for the NLR cut-oft value 3.20, the area under
the curve was determined as 0.79 (CI 62.2-96.5), sensitivity as 80.0%, specificity as 76.7% and for the PET/CT
SUVmax cut-off value 9.5, the area under the curve was determined as 0.71 (CI 46.6-95.9), sensitivity as 70.0%,
specificity as 82.1%. Conclusion: We determined that the values observed in routine hematologic examinations
such as NLR, RDW and MPV, were high in sarcoidosis cases. In addition, the values of NLR, DLCO% and
PET/CT SUVmax might be used in predicting the progression. At the same, once again we showed that the
lung parenchyma involvement in PET/CT correlates with many pulmonary function parameters. (Sarcoidosis
Vasc Diffuse Lung Dis 2017; 34: 242-250)
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INTRODUCTION and multi-nuclear giant cells, are characteristic for

sarcoidosis (1).

Sarcoidosis is defined as an idiopathic multisys-
tem granulomatous disease. As a pathological sign,
the non-caseating granulomas containing epithelioid
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Lungs and thoracic lymph nodes are the most
commonly involved sites. Extrathoracic involvement
frequency ranges between 25-50% and is usually as-
sociated with thoracic involvement (2).

Sarcoidosis can be asymptomatic or can be di-
agnosed by incidentally taken chest radiography.
More commonly, symptoms are associated with the
involved organ or the extensity of the involvement of
the system (3).

Prognosis is generally good. Spontaneous remis-
sion is seen in 2/3 of the cases and the rest becomes
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chronic. Slow progression is observed in 10-15% of
the cases which may progress to lung fibrosis. The
most frequent causes of death are pulmonary fibrosis,
as well as cardiac and neurological involvement (1).

Angiotensin converting enzyme (ACE) is gen-
erally secreted from sarcoid granulomas and its se-
rum level is used in the diagnosis and treatment de-
cision (3). However, only in the 60% of the patients
with chronic sarcoidosis, the serum ACE level is
determined as high. In addition, the disease severity
is not associated with progression, clinical outcome
and response to treatment (4).

The staging of sarcoidosis based upon to the
chest radiography, which the modified Scadding
staging system is used. This staging system has a
prognostic importance. While 90% spontaneous res-
olution is seen at stage 0, sarcoidosis diagnosis rate is
approximately 20% at stage 3 (5).

PET/CT (Positron Emission Tomography
- Computed Tomography), besides showing the
mediastinal lymph node involvement, it can also
provide information about parenchymal inflamma-
tion and fibrosis. A correlation between PET activ-
ity and pulmonary function tests has been defined.
Also, serological markers such as ACE level, soluble
interleukin 2 receptor correlate with the findings
of PET/CT, though the sensitivity of PET/CT is
higher (1).

The neutrophil/lymphocyte ration (NLR) is
determined by dividing the absolute count of neu-
trophils by the absolute number of lymphocytes in
the complete blood count. In the recent researches, it
is shown that NLR can be used as an inflammation
marker. There are studies showing its correlation with
cancers, cardiac and pulmonary diseases (chronic ob-
structive pulmonary disease (COPD), tuberculosis
and pneumonia) (6-12).

It has been shown that the values of RDW (red
cell distribution width) and MPV (mean platelet
volume) could also increase associated with the in-
flammation and were found higher in patients with
sarcoidosis (13).

There is limited data showing the correlation of,
NLR, RDW and MPV and sarcoidosis. For this pur-
pose, depending on the basis inflammation in cases
of sarcoidosis, we planned to reveal the correlation
of NLR rate, RDW and MPV values and with the
findings of PET/CT regarding the prediction of dis-

ease progression and the clinical characteristics.

MATERIALS AND METHODS

The treatment naive sarcoidosis cases, of whose
PET/CT have been taken due to mediastinal lym-
phadenopathy between the dates January 2013-Jan-
uary 2015, of whose diagnosis have been confirmed
by biopsy, were included in the study. The exclusion
criteria were, malignancy, hematological disease, ac-
tive cardiac disease, active bleeding, blood transfu-
sion within the last 3 months, chronic inflammatory
and autoimmune disease (rheumatic disease, vascu-
litis, inflammatory bowel disease, chronic respira-
tory disease, etc.), and active infection. Demographic
characteristics such as age, gender, pulmonary func-
tion test values, serum ACE levels, erythrocyte
sedimentation rates (ESR), complete blood counts,
NLR, RDW (red cell distribution width), MPV
(mean platelet volume), serum calcium, symptoms,
extrapulmonary involvement existence, method of
diagnosis and place of diagnosis, stages according to
the chest X-ray radiography, HRCT (high resolution
computerized tomography), PET/CT findings of the
patients at the time of the diagnosis, were recorded.

1 year after from the date that the patients were
included in the study, functional and radiographic
features were again evaluated. The patients with an
increase in symptoms, had serious decline in pulmo-
nary function tests and had progression in chest X-
ray findings were considered as disease progression
(14).

Between the dates when the patients were in-
cluded in the study, the control group having the sim-
ilar demographic characteristics was selected among
the healthy persons who did not have malignancy,
hematologic, heart, lung disease, chronic inflamma-
tory or autoimmune disease, acute infectious disease,
to whom blood transfusion has not been made in the
last 3 months and who did not receive steroids or im-
munosuppressive treatment.

The diagnosis of sarcoidosis was established on
the basis of compatible clinical and radiologic find-
ings, supported by histological evidence of non-case-
ating epithelioid-cell granulomas with the absence of
organisms or particles in at least one organs.

Complete blood counts and inflammatory-markers

All peripheral blood samples were obtained at

the time of diagnosis.
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Flow cytometry was used for complete blood
count (Beckman Coulter LH 780 Analyzer; Beck-
man Coulter Inc. Miami, FL, USA). Hematological
parameters (neutrophils, lymphocytes, NLR, MPV
and RDW were recorded. The NLR was defined as
follows: NLR=neutrophil count divided by lympho-
cyte count.

ACE was measured by spectrophotometric
methods. ESR was also measured by spectrophoto-
metric assay (Alifax test — 1 THL, 950 nm).

Pulmonary function tests (PFT)

PFTs were performed with Jaeger Master Screen
Pneumo V4521 device by a single technician. The best
test among the three consecutive ones was accepted.
FEV1 (Forced expiratory volume in one second),
FVC (Forced vital capacity), FEV1/FVC (Percent-
age of FVC expelled in the first second of a forced
expiration) were measured according to American
Thoracic Society criteria (15). The diffusing capacity
for carbon monoxide (DLCO) was measured by the
single-breath method (Masterlab, Jaeger, Wiirzburg,
Germany). Defined by ATS criteria (16).

Radiology

Chest radiographs in patients with sarcoidosis
have been classified into four stages as defined be-
fore. (Stage 0: no mediastinal adenopathy or lung
infiltrates; stage 1: bilateral hilar and mediastinal
lymphadenopathy; stage 2: adenopathy and pulmo-
nary infiltrates and involvement; stage 3: pulmonary
infiltrates alone; and stage 4: pulmonary fibrosis) (5).

PET/CT

The patients underwent 18F-FDG PET/CT
examination on a 16-slice hybrid PET/CT scan-
ner (Philips GEMINI TF; Philips, Eindhoven, The
Netherlands). They fasted for 6 h before receiving an
intravenous injection of 3.7 MBq of 18F-FDG per
kilogram. PET/CT acquisitions started 60 min after
tracer injection. A 3-dimensional PET scan (10-12
fields of view, 1.5 min/field) and low-dose nonen-
hanced CT scan were acquired from the skull to the
mid thigh. If deemed necessary, a total-body study
was also performed. MDCT (multiple detector com-
puted tomography) was acquired with 120 kV and

with automatic, real-time dosemodulation amper-

age (the baseline being 50 mA); a slice thickness of
4 mm; PET (attenuation-corrected), and combined
PET/CT images were displayed for analysis on a Ex-
tended Brilliance Workplace (Philips).

18F-FDG PET/CT findings were scored as
positive or negative for inflammation. The findings
were considered positive in cases of increased 18F-
FDG uptake above the level in blood vessels in the
mediastinum or lung parenchyma, or in extrathoracic
sites, including lymph nodes, visceral organs (parotid
gland, liver, spleen), nasopharynx, skin, muscle, or
bone. Quantitative analysis of 18F-FDG uptake in
the lesion was based on maximum standardized up-
take value per focus. This value was calculated as the
activity concentration measured at the end of the scan
and corrected for individual body weight and dose in-
jected, as follows: tissue activity (counts/pixel/s) mul-
tiplied by calibration factor divided by injected 18F-
FDG dose (MBg/kilogram of body weight) (17, 18).

Statistical analyses

Statistical analyses were performed using the
SPSS (Statistical Package for Social Sciences) 22.0
software package. Descriptive data were given as
mean and standard deviation. Categorical variables
were expressed as the number of cases and the per-
centage value. Continuous variables were analyzed
using Kolmogorov-Smirnov and Shapiro-Wilk tests
to determine whether there was normal distribution.
The Student’s t-test and Mann-Whitney-U test were
used depending on the situation of the variables i.e.
normally distributed or not. The comparison of cat-
egorical variables was performed using Chi-square
and Fisher’s exact tests. Spearman’s correlation test
was used to analyze the correlation between NLR
and other inflammatory markers. In order to deter-
mine the cut-off value of NLR, ROC (receiver oper-
ating characteristics) curve analysis was used. Statis-
tical significance was set as P < 0.05.

Ethics

The study was conducted according to good
clinical practice and the Declaration of Helsinki.
Protocol approval was obtained from an independent
local ethics committee.

The authors have stated explicitly that there are
no conflicts of interest in connection with this article.
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Resurts

40 sarcoidosis and 40 healthy control cases were
included in the study. The gender and mean age of
sarcoidosis patients and the control group were simi-
lar. According to the chest radiographs, 22 (55%) of
the cases were stage I, 11 (27.5%) were stage II, 3
(7.5%) were stage 111, and 4 (10%) were stage IV. The
26 (65%) of the patients were diagnosed by mediasti-
noscopy, 7 (17.5%) were diagnosed by bronchoscopy,
5 (12.5%) were diagnosed by other organ biopsies
and 2 (5%) of the patients were diagnosed by lung
biopsy.After one year of follow-up, stable symptoms
were detected in 24 (60%) cases, progression in 10
(25%) cases and regression in 6 (15%) cases.

When the control group and patients with sar-
coidosis have been compared; NLR, RDW, MPV
and the sedimentation values in the sarcoidosis group
were determined statistically significantly higher
(p=0.012, p=0.048, p=0.001, p<0.001, respectively).
For differential diagnosis of sarcoidosis, when the
NRL cut-off value was 2:50, the area under the curve
was determined as 0.71 (CI 60.2-83.0), sensitivity
as 70.0% and specificity as 65.0%. Receiver opera-
tor characteristic (ROC) curve for NLR is shown in
figure 1. For differential diagnosis of sarcoidosis with
RDW,;with a cut-off value of 14.3, the area under the
curve was determined as 0.63 (CI 50.7-75.3), sensi-
tivity as 67.5% and specificity as 67,5%. ROC curve
for RDW is shown in figure 2. However, the values
of serum calcium and hemoglobin were determined
to be similar in both groups (p>0.05). The character-
istics and laboratory findings of the sarcoidosis and
control groups are shown in Table 1.

We determined that the average NLR values
in sarcoidosis cases of stages 2,3 and 4 were signifi-
cantly higher when compared to the cases of stage
1 (respectively 4.82+4.05, 2.59+1.12, p=0.018), but
the values of RDW, MPV, sedimentation, ACE and
PET/CT SUVmax (Positron Emission Tomography
- Computed Tomography Maximum Standardized
Uptake Value) were similar (p>0.05). No significant
correlation has been determined between the hema-
tological parameters and the symptoms (p>0.05).

In the PET/CT, the mediastinal lymph node in-
volvement was observed in 38 (95%) cases, and the
lung parenchyma involvement was observed in 22
(55%) cases. Lung parenchyma involvement was de-

termined in PET/CT who did not have lung paren-
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Fig. 1. Receiver operator characteristic curve showing specificity
and sensitivity percentages of NLR for discriminating sarcoidosis
from controls. Area under the curve 0.71, NLR cut-off value 2.50,
sensitivity 70.0% and specificity 65.0%
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Fig. 2. Receiver operator characteristic curve showing specificity
and sensitivity percentages of RDW for discriminating sarcoidosis
from controls. Area under the curve 0.63, RDW cut-off value 14.3,
sensitivity 67.5% and specificity 67.5%
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Table 1. Demographic features characteristics, and hematological and functional parameters of the study population

Sarcoidosis Control P
n=30 n=40

Age 50.3 (x14.1) 50.5 (+14.2) 50.05
Sex, female, n (%) 27 (67.5) 27 (67.5) >0.05
Laboratory Findings (mean+SD)
NLR 3.59 (3.02) 2.26 (+1.23) -0.012
RDW (fl) 15.21 (22.16) 14.40 (x1.37) =0.048
MPV (fl) 9.22 (¢1.19) 8.36 (x0.93) =0.001
Hemoglobin (gr/dL) 13.08 (+1.56) 13.37 (£1.40) >0.05
ESR (mm/H) 29.96 (£21.07) 13.62 (£6.28) <0.001
ACE (U/L) 58.55 (+45.61) NA NA
Calcium (mEq/L) 9.48 (x0.59) 9.49 (+0.33) >0.05
Pulmonary Function Tests, (mean+ SD)
FEV1, (It) 2.21 (x0.38) NA NA
FEV1% 81.0 (+6.3) NA NA
FVC, (It) 2.72 (x0.59) NA NA
FVC% 86.7 (¢15.1) NA NA
FEV1/FVC 79.3 (7.8) NA NA
DLCO ml/mmHg/min 16.89 (+4.78) NA NA
DLCO% 69.9 (x16.9) NA NA
DLCO/VA 4.10 (x0.93) NA NA
DLCO/VA% 85.2 (+4.1) NA NA
Clinical symptoms, n (%)
Cough 13 (32.5) NA NA
Weight loss 12 (30.0) NA NA
Weakness 12 (30.0) NA NA
Chest pain 9 (22.5) NA NA
Dyspnea 8 (20.0) NA NA
Fever 5(12.5) NA NA
Erythema nodosum 4(10.0) NA NA

P<0.05 was statistically significant.

NLR, neutrophil-to-lymphocyte ratio. MPV, mean platelet volume (fl)=[platelet crit(%)/platelet count (x109/1)] x 105. ACE, angiotensin
converting enzyme. FEV, forced expiratory volume in 1 s. FVC, forced vital capacity. DLCO, diffusing capacity of lung. DLCO/VA, diffus-
ing capacity divided by the alveolar volume. NA, not applicable. SD, standard deviation

chyma involvement in HRCT in 22.2% of the cases,
while no parenchymal involvement in PET/CT had
lung parenchymal findings in HRCT in 38.7% of the
cases (p=0.039).

Among the cases who either had nor did not
have parenchymal involvement in the PET/CT,
no differences were determined in terms of MPYV,
RDW, NLR, sedimentation, serum calcium, serum
ACE levels and clinical symptoms (p>0.05). In pa-
tients having parenchymal involvement in PET/CT,
the values of FVC%, DLCO, DLCO%, DLCO/
VA and DLCO/VA% were determined significantly
lower (p<0.05) (Table 2).

In PET/CT, apart from the lymph nodes, the
pulmonary solid-organ involvement was observed in
11 (27.5%) cases (in 4 cases liver-spleen, in 3 cases
arthritis, in 2 cases spleen, in 1 case liver, in 1 case

stomach). There were symptoms in 6 of these cases
(54.5%), while the other cases were asymptomatic.

When the statuses of progression of the cases
at the end of a year are observed, it has been deter-
mined that in the cases whose NLR and PET/CT
LAP SUVmax values were high and the DLCO%
value was low, statistically significantly higher rate
of progression was observed (p<0.05) (Table 3). For
predicting the progression, for the NLR cut-off val-
ue 3.20, the area under the curve was determined as
0.79 (CI 62.2-96.5), sensitivity as 80.0%, specificity
as 76.7%. ROC curve for NLR is shown in figure
3. For predicting the progression, for the PET/CT
SUVmax cut-off value 9.5, the area under the curve
was determined as 0.71 (CI 46.6-95.9), sensitivity as
70.0%, specificity as 82.1%. ROC curve for PET/CT
SUVmax is shown in figure 4.
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Table 2. The association between parenchymal involvement in high resolution computed tomography and parenchymal involvement in PET/
CT and pulmonary function tests

Positive parenchymal Negative parenchymal p
involvement in PET/CT involvement in PET/CT
(n=21) (n=19)

FEV1 (It) 2.11(x0.34) 2.32 (£0.38) >0.05
FEV1% 79.7 (£6.9) 82.4 (£5.4) >0.05
FVC (It) 2.53 (20.58) 2.92 (+0.55) >0.05
FVC% 79.3 (+11.6) 94.8 (+14.6) -0.001
FEV1/FVC 78.4 (£9.0) 80.2 (£6.2) >0.05
DLCO ml/mmHg/min 14.98 (£5.10) 18.99 (£3.41) =0.006
DLCO% 61.6 (+16.3) 79.1 (£12.4) =0.001
DLCO/VA 3.62 (£0.93) 4.64 (+0.59) <0.001
DLCO/VA% 75.9 (+16.5) 95.4 (+13.9) <0.001
Positive parenchymal involvement in HRCT (n, %) 19 (61.3%) 12 (38.7%) =0.039
Negative parenchymal involvement in HRCT (n, %) 2 (22.2%) 7 (77.8%)

PET/CT, Positron emission tomography, /FEV}, forced expiratory volume in 1 s. FVC, forced vital capacity. DLCO, diffusing capacity of
lung. DLCO/VA, diffusing capacity divided by the alveolar volume. HRCT, High-resolution computed tomography. Data are expressed as
meanzstandard deviation

Table 3. The association between pulmonary function tests, laboratory parameters, PET/CT findings and progression at the end of a 1-year
follow-up

Progression present Progression absent p
(n=10) (n=30)

Laboratory Findings

NLR 6.1 (£5.0) 2.7 (£1.0) =0.001
RDW (fl) 14.9 (£2.2) 15.2 (£2.1) >0.05
MPV (f]) 8.3 (x0.9) 8.3 (x0.9) >0.05
Hemoglobin (gr/dL) 13.3 (x1.9) 13.0 (x1.4) >0.05
ESR (mm/H) 28.7 (+15.5) 30.3 (¢22.8) >0.05
ACE (U/L) 55.9 (+36.7) 59.4 (+48.7) >0.05
Calcium (mEq/L) 9.6 (x0.4) 9.4 (£0.6) >0.05
Pulmonary Function Test,

FEV1 (It) 2.25 (+0.33) 2.19 (x0.39) >0.05
FEV1% 81.7 (+7.1) 80.8 (+6.1) 50.05
FVC (It) 2.84 (+0.45) 2.67 (+0.63) >0.05
FVC% 84.2 (£10.3) 87.5 (£16.5) >0.05
FEV1/FVC 76.6 (+6.0) 80.2 (+8.2) >0.05
DLCO ml/mmHg/min 14.5 (+6.4) 17.6 (£3.8) >0.05
DLCO% 59.8 (+21.5) 73.3 (+13.9) -0.02
DLCO/VA 4.02 (+0.99) 4.13 (0.93) >0.05
DLCO/VA% 85.0 (+18.8) 85.2 (+18.1) >0.05
PET/CT SUV, mean (SD)

Lymph node PET/CT SUVmax 13.4 (+8.4) 7.5 (£3.4) =0.04
Lung parenchyma PET/CT SUVmax 3.0 (x0.6) 3.2 (x1.7) >0.05

NLR, neutrophil-to-lymphocyte ratio. MPV, mean platelet volume (fl)=[platelet crit(%)/platelet count (x109/1)] x 105. ACE, angiotensin
converting enzyme. FEV1, forced expiratory volume in 1 s. FVC, forced vital capacity. DLCO, diffusing capacity of lung. DLCO/VA, dif-
fusing capacity divided by the alveolar volume. PET/CT SUVmax, Positron Emission Tomography - Computed Tomography Maximum
Standardized Uptake Value.

Data are expressed as mean+standard deviation.

Discussion been searched. It has been shown that the neopterin
and soluble interleukin-2 receptor (SIL-2) levels
Various serological inflammatory markers that might rise in progressive and active diseases. How-

may indicate the disease activity in sarcoidosis have ever, the sensitivity and specificity of these tests are
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Fig. 3. Receiver operator characteristic curve showing specificity
and sensitivity percentages of NLR for disease progression. Area
under the curve 0.79, NLR cut-off value 3.20, sensitivity 80.0 %
and specificity 76.7%
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Fig. 4. Receiver operator characteristic curve showing specificity
and sensitivity percentages of PET/CT SUVmax value for disease
progression. Area under the curve 0.71, of PET/CT SUVmax cut-
off value 9.5, sensitivity 70.0 % and specificity 82.1%

not in ideal. It has been mentioned that more valu-
able data can be achieved with the addition of PET/
CT findings to these tests (19, 20).

However, there is no gold standard test in sar-
coidosis showing the active inflammation. In this
study, we searched the correlation of hematological
parameters and PET/CT findings which may show
active inflammation in sarcoidosis, with the pulmo-
nary function test parameters and clinical outcome.

In the previous studies, it has been determined
that the PET/CT can show active inflammation in
patients with sarcoidosis. Therefore, with respect to
the disease activity, although the serum ACE level
was mostly determined high in cases having PET/
CT involvement compared to the cases without the
involvement, the correlation of PET/CT findings
with the serum ACE levels could not be revealed
clearly (17, 21, 22). According to our information,
the correlation between the PET/CT findings and
the hematological parameters (NLR, RDW, MPV)
has not been studied previously. In our study, no sig-
nificant correlation has been determined between
the lung parenchyma involvement and mediastinal
lymph node SUVmax values in PET/CT, between
the hematological parameters and serum ACE levels.

In the study of Dirican et al., the NLR, MPV
and sedimentation values were found higher in cas-
es with sarcoidosis when compared to the control
group, however the RDW values were determined
to be similar. Also, correlation was determined be-
tween these values and the clinical symptoms. In this
study, when the NLR rate cut-off value was accepted
as 2, the sensitivity was found as 80.1%, specificity
as 59.1%, respectively, and when the MPV cut-oft
value was accepted as 8.95, the sensitivity was found
as 33.6%, specificity as 85% (12). In another study,
it has been shown that the NLR rate was signifi-
cantly higher in cases with sarcoidosis compared to
the cases with tuberculosis. When the NLR cut-off
value was accepted as 2.55, in distinguishing the cas-
es with sarcoidosis from the tuberculosis, sensitivity
was determined as 79%, specificity as 69% and the
diagnostic accuracy was 73% (23). In our study, the
NLR, RDW, MPV and sedimentation values were
determined to be statistically significantly higher in
sarcoidosis cases compared to the control group. In
our study, with different cut-oft values, the sensitivity
and specificity for NLR, MPV and RDW were de-
termined respectively as 65.0% and 72.5%, 82.5 and
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57.5, 57.5% and 67.5. However, no significant cor-
relation has been determined between these values
and the clinical symptoms.

In the sarcoidosis cases, although pathologi-
cal findings are determined in the lung parenchyma
in HRCT, the involvement may not be observed in
the PET/CT. 'This situation is associated with pa-
renchymal active inflammation. The semi quantita-
tive HRCT scoring system was developed in order
to increase the valuableness of HRTC (24). In some
studies, it has been shown that the HRCT findings
and pulmonary function test results were correlated
with the findings of PET/CT (25, 26). In our study,
while parenchymal involvement was determined in
PET/CT in 22.2% of the cases who did not have
lung parenchymal involvement in HRCT, in 38.7%
of the cases who had lung parenchymal involvement
in HRCT, no parenchymal involvement was deter-
mined in PET/CT (p=0.039). In the studies, lower
lung function tests and diffusion test values were de-
termined in cases having the lung parenchyma in-
volvement in PET/CT (26, 27). Similarly, also in our
study, in cases having parenchymal involvement in
PET/CT, the FVC% and diffusion test values were
determined to be significantly lower. This finding is
an another indicator that the parenchymal active dis-
ease can be demonstrated better by PET/CT com-
pared to the HRCT.

In sarcoidosis, PET/CT is important in terms of
showing the extrathoracic involvement. In the study
of the Cremers et al., the extrathoracic involvement
(lymph nodes, bone marrow and solid organs) was
determined at the rate of 75% (27). However, in our
research we found that the involvement of extrapul-
monary solid organ was as 27.5%. Approximately
half of these cases were asymptomatic. Therefore,
PET/CT is very important in showing the silent
extra thoracic involvements which could affect the
treatment.

It has been shown that the PET/CT findings
could also be used in predicting the progression and
in guiding the treatment (16, 20, 21). However, a
definitive marker or laboratory parameter that can
predict the progression has not been determined. In
this study, we showed that the values of NLR, PET/
CT, SUVmax and DLCO% can be used in order to
predict the progression. As a result of one-year fol-
low-up, in the mediastinal lymph nodes, progression
at the rate of 60% was observed in cases having the

PET/CT SUVmax value of 14.0 and over, progres-
sion at the rate of 80% was observed in cases hav-
ing the NLR value of 3.20 and over, and progression
at the rate of 70% was observed in cases having the
DLCO% value of 70.0 and below. In a study previ-
ously made, the NLR has been determined higher in
stages 2-3 of sarcoidosis cases compared to stage 1.
However, this study has not been assessed in terms
of progression (22). Similarly, we also determined
that the NLR was higher in cases of stages 2,3, and 4
compared to cases of stage 1 (p=0.018). In addition,
the results of our study reveal that the NLR, which
can be calculated in a simple way in the complete
blood count, which is a cheap and routine examina-
tion, has high sensitivity and specificity in terms of
predicting the progression.

CONCLUSION

In this study, we determined that the values
observed in routine hematologic examinations such
as NLR, RDW and MPV, were high in sarcoidosis
cases. In addition, the values of NLR, DLCO% and
PET/CT SUVmax might be used in predicting the
progression. At the same, once again we showed that
the lung parenchyma involvement in PET/CT cor-
relates with many pulmonary function parameters.
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