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Abstract

Objective Adrenal incidentaloma (AI) are randomly detected masses in magnetic resonance imaging (MRI) or computed tomography (CT) scans taken for different reasons. 
Although AI is not generally known as an inflammatory clinical condition, its proinflammatory properties have been demonstrated. In this study, we aimed to investigate 
the relationship between AI and neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio (PLR) and its clinical significance.

Materials 
and Methods

A total of 178 patients who were followed up in the Endocrinology clinic due to AI between January 2018 and December 2019 were retrospectively screened and analyzed.

Results The median of NLR and PLR (IQR; 25%-75%) values were 2.21 (1.61; 1.58-3.2) and 112.56 (57.31; 87.81-145.12), respectively. According to tumor locations, median NLR 
(IQR; 25% -75%) values were 2.24 (1.72; 1.52-3.22) in right-sided AIs, 2.08 (1.14; 1.63-2.77) in left-sided AIs and 2.49 (2.61;1.52-4.13) in bilateral AIs, and no statistically 
significant difference was found (p=0.172). Likewise, the PLR median (IQR; 25%-75%) was 116.18 (61.1; 88.25-149.35) in right-sided AIs, 102.87 (52.76; 85.01-137.77) in 
left-sided AIs and 126.88 (66.7; 95.06-161.76) in bilateral, with no statistically significant difference (p=0.158). There was no statistically significant difference in NLR and 
PLR in regard of functionally (p=0.357 and p=0.174, respectively). In addition, NLR and PLR results were compared according to presence of hypertension (HT) and no 
difference was found (p=0.10 for NLR, p=0.32 for PLR). Of the factors examined in relation to hemogram parameters, only tumor size had a positive but low correlation 
with NLR (r=0.199, p=0,01).

Conclusion In this study, we found that NLR and PLR did not increase statistically significantly in AI patients. However, there was a positive correlation between tumor size and NLR. 
It is concluded that although inflammatory hemogram parameters are inexpensive and easily accessible in general, there is no clinical significance in AI patients.
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Öz

Amaç Adrenal insidentaloma (AI), manyetik rezonans görüntüleme (MRI) veya bilgisayarlı tomografi (BT) taramalarında farklı nedenlerle rastgele saptanan kitlelerdir. AI inflamatuar bir klinik 
durum değildir fakat proinflamatuvar özellikleri gösterilmiştir. Biz bu çalışmada AI ile nötrofil-lenfosit oranı (NLR) ve trombosit-lenfosit oranı (PLR) arasındaki ilişkiyi ve bu oranların klinik 
önemini ortaya koymaya çalıştık.

Gereç ve 
Yöntemler Ocak 2018 - Aralık 2019 tarihleri arasında AI nedeniyle Endokrinoloji kliniğinde takip ettiğimiz toplam 178 hasta retrospektif olarak tarandı.

Bulgular NLR ve PLR medyan (IQR; % 25-75) değerleri sırasıyla 2.21 (1.61; 1.58-3.2) ve 112.56 (57.31; 87.81-145.12) idi. Tümör yerleşimlerine göre; NLR medyan (IQR; % 25-75) değerleri; sağ taraflı 
2.24 (1.72; 1.52-3.22), sol taraflı 2.08 (1.14; 1.63-2.77) ve bilateral 2.49 (2.61; 1.52- 4.13) olarak saptandı ve istatistiksel olarak anlamlı bir fark bulunmadı (p = 0.172). Benzer şekilde, PLR 
medyan (IQR; % 25-75) değerleri; sağ taraflı 116.18 (61.1; 88.25-149.35), sol taraflı 102.87 (52.76; 85.01-137.77) ve bilateral 126.88 (66.7; 95.06-161.76) olarak saptandı ve istatistiksel olarak 
anlamlı bir fark bulunmadı (p = 0.158). Fonksiyonel AI’lar ve non-fonksiyonel AI’lar karşılaştırıldığında NLR ve PLR açısından istatistiksel olarak anlamlı bir fark yoktu (sırasıyla p = 0.357 
ve p = 0.174). Ek olarak, NLR ve PLR sonuçları hipertansiyon (HT) varlığına göre karşılaştırıldı ve fark bulunmadı (NLR için p = 0.10, PLR için p = 0.32). Hemogram parametreleriyle ilişkili 
olarak incelenen faktörlerden sadece tümör büyüklüğü NLR ile düşük fakat pozitif korelasyon gösterdi (r = 0.199, p = 0,01).

Sonuç Bu çalışmada AI hastalarında NLR ve PLR’nin istatistiksel olarak anlamlı bir şekilde artmadığını saptadık. Ancak tümör boyutu ile NLR arasında pozitif korelasyon olduğu tespit edilmiştir. 
Genel olarak inflamatuvar hemogram parametrelerinin ucuz ve kolay ulaşılabilir olmasına rağmen AI hastalarında klinik bir öneminin olmadığı sonucuna varılmıştır.  

Anahtar 
Kelimeler

Adrenal insidentaloma; Nötrofil / Lenfosit Oranı; Trombosit / Lenfosit Oranı
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INTRODUCTION
Adrenal incidentaloma (AI) are randomly detected mass-
es in magnetic resonance imaging (MRI) or computed 
tomography (CT) scans taken for diff erent reasons. Its 
prevalence diff ers in distinct risk populations and gener-
ally varies between 0.4-10%.1-3 Th e tumors are located bi-
laterally in 10-15% of cases with adrenal incidentaloma.4-5 
Most of the cases are benign and only 0.7-5% are malig-
nant.6-10 While this distinction is generally made according 
to imaging features, sometimes it can be diagnosed patho-
logically aft er surgery. While most adrenal incidentalomas 
are non-functional, 10 to 15 percent produce excess hor-
mones, most of which are cortisol.6-7 

Complete blood cells such as neutrophils, lymphocytes 
and platelets are an important part of the immune system 
and have been used in the evaluation of infection and in-
fl ammation for a very long time. Th e high neutrophil lym-
phocyte rate is caused by increased absolute neutrophil 
count and/or decreased absolute lymphocyte count. While 
neutrophils are part of the natural immune system, lym-
phosties are part of the adaptive immune system. Neutro-
phil activation abnormalities have been previously investi-
gated in many autoimmune diseases and in various acute 
and chronic infl ammatory conditions. Adaptive immune 
system abnormalities leading to decreased lymphocyte 
count have been investigated in the pathogenesis of many 
autoimmune diseases. Th e net result of both conditions is 
an increased neutrophil-lymphocyte ratio.11,12 Platelets, on 
the other hand, are the cellular part of the natural hemo-
stasis process. However, recent studies have shown that 
these cells also play a role in immune response. Platelets 
may secrete some cytokines during the infl ammatory pro-
cess, contributing to an increase in the number of immune 
cells, causing tissue destruction.13 In recent years, NLR and 
PLR have become increasingly used as predictive markers 
of acute and chronic infl ammation.14-16 In addition, these 
markers have been used in many cancers and their eff ects 
on survival, prognosis and morbidity have been investigat-
ed.14-19 Th e prognostic signifi cance of NLR in adrenocor-

tical cancer (ACC) has been investigated and correlated 
with poor prognosis.20-21 However, we did not fi nd an arti-
cle in the literature where these markers were investigated 
in the functional distinction of adrenal incidentaloma.

In this study, we observed that neither NLR nor PLR re-
sults increased in AI patients.

Although adrenal incidentalomas are not generally an in-
fl ammatory condition, in this study, it was aimed to show 
the relationship of these tumors with NLR and PLE, which 
are cheap and easily accessible markers.

MATERIALS and METHODS 
A total of 196 adrenal incidentaloma patients diagnosed 
between January 2018 and December 2019 at our insti-
tute were retrospectively analyzed and 178 (3 malignant 
diseases and 175 benign diseases) who met the inclusion 
criteria were included in the study. Acute and chronic in-
fl ammations, infectious conditions, and the presence of 
non-adrenal malignancy have been screened in all patients 
and positive ones were excluded from the study. In addi-
tion, patients under the age of 18 were excluded from the 
study. Th ree patients with malignancy and four patients 
with pheochromocytoma had a history of adrenalectomy 
and all these patients had pathologic confi rmation. Th e de-
mographic data and the functional laboratory evaluation 
results of all patients were recorded. NLR was calculated 
from the hemogram parameters that were examined when 
performing routine functional evaluation when tumor was 
detected in the adrenal gland. Th e hemogram parameters 
of the patients with adrenalectomy were obtained in the 
preoperative period. In accordance with previous reports, 
we set the cut-off  value of 5 and of 190 as the threshold for 
defi ning an elevated NLR and PLR, respectively.22 

Our research is a cross-sectional type descriptive research.
Local ethics committee approval (Ref. No.: 
71522473/050.01.04/41) was obtained from the Sakarya 
University Ethics Committee. (11.02.2020)
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Statistical Analysis 
Data analysis was performed by using SPSS-22 for Win-
dows (Statistical Package for Social Science, SPSS Inc. 
Chicago IL, USA®Z). Th e variables were investigated using 
visual (histograms, probability plot) and analytical meth-
ods (Kolmogorov-Simirnov/Shapiro-Wilk’s test) to deter-
mine whether or not they are normally distributed. We 
performed analyses to describe and summarize the distri-
butions of variables. Continuous variables were reported 
as the median and interquartile range (IQR) and as whole 
number and percentages for categorical variables. We use 
the Mann-Whitney U test or Kruskale-Wallis test to com-
pare continuous nonparametric variables. While investi-
gating the associations between non-normally distributed 
and/or ordinal variables, the correlation coeffi  cients and 
their signifi cance were calculated using Spearman test. Th e 
longest diameter of the larger of the lesions in both adrenal 
glands was taken for the tumor size value used when con-
ducting correlation analysis. Th e statistically signifi cant 
two tailed p-value was considered as <0.05.

RESULTS
One hundred seventeen (65.7%) of the patients included 
in the study were female and 61 (34.3%) were male (F/
M=1.91). Th e average age was 59.0±11.4 years. Th ree cases 
were malignant, one of which was anaplastic pleomorphic 
sarcoma, one was adrenocortical cancer and one was lung 
cancer metastasis. Four patients had pathologically con-
fi rmed pheochromocytoma. Th e remaining 171 patients 
were followed up as benign adrenal adenoma. According 
to localization, 58 cases were right-sided, 81 cases were 
left -sided, and 39 cases were bilaterally located. Descrip-
tive statistics were summarized in table 1. Functionally, 
146 (82%) patients were nonfunctional, while the remain-
ing 32(18%) patients were functional [cushing:27(15.2%), 
primary aldosteronism:1(0.6%), and pheochromocyto-
ma:4(2.2%)]. Baseline characteristics according to the 
functionality of the tumor were summarized in table 2. 

Table-1. Summary of the baseline demographic data, clinical fi ndings 
and laboratory results of the patients.

Mean
±Std 

deviation

Median
(IQR)

Frequency
(Percent)

Age (years) 59.0 ± 11.4

Tumor size 
(mm)

right 22.8 ± 10.85

left 21.50 ± 8.17

Body-mass 
index
(kg/m2)

female 33.84 ± 6.73

male 29.61 ± 5.06

Gender
female 117(65.7%)

male 61(34.3%)

Tumor 
localization

right 58 (32.6%)

left 81 (45.5%)

bilateral 39 (21.9%)

Th e func-
tionality 
of the tumor

nonfunc-
tional 146 (82%)

cushing 27 (15.2%)

primary 
aldoster-

onism
1 (0.6%)

pheochro-
mocytoma 4 (2.2%)

Histological 
character benign 175 (98.4%)

malign 3 (1.6%)

NLR 2.21 
(1.58-3.2)

PLR
112.56 
(87.81-
145.12)

NLR:Neutrophil to Lymphocyte Ratio; PLR: Platelet to Lymphocyte Ratio

Table 2. Clinical and demographic characteristics of the patients according to 
the functionality of the tumor.

Non-
functional*

(n=146)

Cushing*
(n=27)

Primary 
aldoster-
onism*
(n=1)

Pheochro-
mocytoma*

(n=4)

Age 58.8 ± 11.3 62.8 ± 8.4 33.0 45.8 ± 19.4

Gender
(F/M, %) 66.4/33.6 66.7/33.3 0/100 50/50

Body-mass 
index 32.76 ± 6.23 28.89 ± 7.47 25.2 27.90 ± 6.65

Hypertension 
(yes, %) 52.5 81.5 100 75

diabetes 
mellitus (yes, 
%)

25.9 28.1 0 25

* Th e data for continuous variables were expressed as mean ± SD or as ranges.
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Th e median of NLR and PLR (IQR; 25%-75%) values were 
below the levels of 5 for NLR and 190 for PLR, which we 
take as reference. Th ese values were 2.21 (1.61; 1.58-3.2) 
and 112.56 (57.31; 87.81-145.12), respectively (table 1). 
According to tumor locations, median NLR (IQR; 25% 
-75%) values were 2.24 (1.72; 1.52-3.22) in right-sided, 
2.08 (1.14; 1.63-2.77) in left -sided and 2.49 (2.61;1.52-
4.13) in bilateral, and no statistically signifi cant diff erence 
was found (p=0.172). Likewise, the PLR median (IQR; 
25%-75%) was 116.18(61.1; 88.25-149.35) in right-sided, 
102.87 (52.76; 85.01-137.77) in left -sided and 126.88 (66.7; 
95.06-161.76) in bilateral, with no statistically signifi cant 
diff erence (p=0.158). Th ere was no statistically signifi cant 
diff erence in terms of NLR and PLR even when grouped 
functionally (p=0.357 and p=0.174, respectively). Th ese 
fi ndings were summarized in table 3. In addition, NLR 
and PLR results were compared according to presence of 
hypertension (HT) and no diff erence was found (p=0.10 
for NLR, p=0.32 for PLR).

Table 3. Summary of the diff erences between NLR and PLR results 
according to the localization and functionality of the tumor

NLR
Median

(IQR;25%-75%)

PLR
Median

(IQR;25%-75%)

Tumor 

Right 2.24
(1.72; 1.52-3.22)

116.18 
(61.1; 88.25-149.35)

Left 2.08
(1.14; 1.63-2.77)

102.87 
(52.76; 85.01-

137.77)

Bilateral 2.49
(2.61;1.52-4.13)

126.88 
(66.7; 95.06-161.76)

p value 0.172 0.158

Th e 
functionality 
of the tumor

Nonfunctional 2.14
(1.45; 1.57-3.02)

110.32 
(58.72; 85.63-

144.35)

Functional 2.42
(1.84; 1.60-3.44)

122.09 
(32.37; 93.18-

155.56)

p value 0.357 0.174

NLR:Neutrophil to Lymphocyte Ratio; PLR: Platelet to Lymphocyte Ratio

While a positive correlation was detected between NLR 
and PLR (r=0.544, p<0,001), a positive correlation was 
found between the cortisol response to 1 mg dexameth-
asone suppression test (DST) and tumor size (r=0.300, 
p<0,001). Of the factors examined in relation to hemo-
gram parameters, only tumor size had a low but positive 
correlation with NLR (r=0.199, p=0,01). Correlation anal-
ysis results were summarized in table 4.

Table 4. Summary of correlation analysis (Spearman test) results be-
tween NLR, PLR, tumor size and cortisol response to 1 mg (DST).

NLR PLR Tumor 
Size

Cortisol 
response 
to 1 mg 
(DST)

NLR
Correlation 
coeffi  cient 1 0.544 0.199 0.061

p value - <0.0001 0.01 0.458

PLR
Correlation 
coeffi  cient 0.544 1 0.096 0.097

p value - 0.22 0.234

Tumor 
size

Correlation 
coeffi  cient 0.199 0.096 1 0.300

p value 0.01 0.22 - <0.0001

Cortisol 
response 
to 1 mg 
(DST)

Correlation 
coeffi  cient 0.061 0.097 0.300 1

p value 0.458 0.234 <0.0001 -

NLR:Neutrophil to Lymphocyte Ratio; PLR:Platelet to Lymphocyte Ratio; DST:Dexa-
methasone Suppression Test

DISCUSSION
In this study, we determined that NLR and PLR values in 
adrenal incidentaloma cases were not higher than normal 
reference range. In fact, the elevation of NLR and PLR 
has been documented in many studies, both in malignant 
diseases and in acute and chronic infl ammatory condi-
tions.14-19 Although adrenal incidentalomas are not gener-
ally an infl ammatory clinical condition, proinfl ammatory 
cytokines such as tumor necrosis factor-α (TNFα), inter-
leukin-6 (IL6) and monocyte chemoattractant protein-1 
(MCP1) have been shown to increase in nonfunctional tu-
mors.23-25 However, there are not many studies in the liter-
ature investigating the relationship between functional ad-
renal incidentalomas and infl ammatory markers. Of these, 
several studies have shown that these markers are partially 
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elevated. Clinical researches on Cushing’s syndrome can 
be given as an example.26-27 Th e reason for the result de-
termined in this study may be that the infl ammatory 
condition is mild in adrenal incidentaloma or the studies 
mentioned above have been done with a small number of 
patients.

A positive relationship is known between functional ad-
renal tumors such as Cushing’s syndrome, primary aldos-
teronism and pheochromocytoma, and cardiovascular risk 
factors such as hypertension.28 Some studies have investi-
gated the relationship between hypertension and NLR and 
PLR. In these studies, NLR and PLR have been shown to 
be associated with an increase in both dipper and non-dip-
per pattern systolic blood pressure.29-31 Unfortunately, we 
did not include ambulatory blood pressure monitoring in 
our study protocol. However, in our study, NLR and PLR 
results were not diff erent in either regarding of functional-
ity or in the presence of HT.

Subclinical Cushing’s syndrome causes increased cardi-
ovascular morbidity and mortality.32 Infl ammation plays 
an important role in the development mechanisms of car-
diovascular diseases.27 In the current study, a moderately 
positive correlation was found between cortisol response 
to 1 mg DST and tumor size. However, although there was 
no correlation between these hemogram parameters and 
cortisol results, a low positive correlation was found be-
tween tumor size and NLR. Th is may be due to extreme 
values caused by malignant diseases associated with large 
tumor size. Because adrenocortical cancer, the primary tu-
mor of adrenal glands, has been positively associated with 
increased NLR.17,18 

In addition to endocrine malignancies such as thyroid 
cancer, a wide range of malignancies and NLR and PLR re-
lationships have been investigated33-38. So much so that the 
results obtained in some cancers have claimed that NLR 
is more valuable than the commonly used infl ammation 
marker such as CRP.18 In our study, higher values were de-

tected in malignant cases. However, since the number of 
malignant cases was very low, we thought that it was not 
correct to generalize this with this study.

Although it is accepted that the selection of threshold val-
ues is quite appropriate due to the similarity of the study 
conducted by Bagente F. et al, in which PLR and NLR 
threshold values are taken as reference, it should be kept in 
mind that NLR and PLR do not have a defi nite threshold 
value in the study, and diff erent threshold values are ob-
served in diff erent populations and diseases.

Limitations of the study: Th is is a single-center study with 
relatively few cases. Since we designed it as a retrospec-
tive study, we could not compare with the healthy control 
group. Th erefore, we considered the recommendations 
of reference studies for the threshold value. In addition, 
we did not consider all the accompanying diseases of the 
patients. Some of these may be conditions that aff ect the 
infl ammatory state.

CONCLUSION 
In this study, we found that NLR and PLR did not increase 
in patients with adrenal incidentaloma. However, there 
was a positive correlation between tumor size and NLR. It 
is concluded that although infl ammatory hemogram pa-
rameters are inexpensive and easily accessible in general, 
there is no clinical signifi cance in AI patients.

Ethics Committee Approval
Sakarya University Ethics Committee. (11.02.2020) 
(Ref. No.: 71522473/050.01.04/41)



Sakarya Med J 2020;10(3):484-489  
DEMİRCİ et al., Adrenal Incidentaloma & Hemogram

489

1. Hanna FW., Issa BG., Lea SC., George C., Golash A., Firn M., Fordham, R. Adrenal lesi-
ons found incidentally: how to improve clinical and cost-eff ectiveness. BMJ Open Quality 
2020;9:1.

2. Bovio S., Cataldi A., Reimondo G., Sperone P., Novello S., Berruti A., Angeli A. Prevalence 
of adrenal incidentaloma in a contemporary computerized tomography series. Journal of 
endocrinological investigation,2006;29,4:298-302. 

3. Herrera MF., Grant CS., van Heerden J A., Sheedy PF., Iistrup DM. Incidentally discovered 
adrenal tumors: an institutional perspective. Surgery 1991;110,6:1014–1021

4. Barzon L., Scaroni C., Sonino N., Fallo F., Gregianin M., Macri C., Boscaro M. Incidentally 
discovered adrenal tumors: endocrine and scintigraphic correlates. Clin. Endocrinol. Metab., 
1998; 83:55–62

5. Angeli A., Osella G., Ali A., Terzolo M. Adrenal incidentaloma: an overview of clinical 
and epidemiological data from the National Italian Study Group. ,” Horm. Res. Paediatr., 
1997;47,4–6: 279–283

6. Mantero F., Terzolo M., Arnaldi G., Osella G., Masini AM., Alì A., Angeli A. Study Group on 
Adrenal Tumors of the Italian Society of Endocrinology. A survey on adrenal incidentaloma 
in Italy. J. Clin. Endocrinol. Metab., 2000;85,2:637–44.

7. Cawood TJ., Hunt PJ., O’shea D., Cole D., Soule S. Recommended evaluation of adrenal 
incidentalomas is costly, has high false-positive rates and confers a risk of fatal cancer that 
is similar to the risk of the adrenal lesion becoming malignant; time for a rethink?. Eur. J. 
Endocrinol., 2009; 161,4:513–27.

8. Young Jr, WF. Management approaches to adrenal incidentalomas: a view from Rochester, 
Minnesota. Endocrinology and Metabolism Clinics of North America, 2000;29,1;159–185 

9. Young WF., Clinical practice. Th e incidentally discovered adrenal mass., N. Engl. J. 
Med.,2007;356,6: 601–610

10. Terzolo M., Stigliano  A., Chiodini I., Loli P., Furlani L., Arnaldi G., Borretta G. AME positi-
on statement on adrenal incidentaloma. Eur. J. Endocrinol., 2011;164,6:851–70

11. Kizilgul M., Beysel S., Ozcelik O., Kan S., Apaydin M., Caliskan M., Cakal, E. Pentraxin 3 
as a new cardiovascular marker in adrenal adenomas. Endocr. Pract.,2017;23,6: 662–668

12. Babinska A., Kaszubowski M., Kmieć P., Sworczak K. Adipokine and cytokine levels in 
patients with adrenocortical cancer, subclinical Cushing’s syndrome and healthy controls. 
Steroids, 2018;140:39–44

13. Valassi E., Biller, BM., Klibanski A., Misra M. Adipokines and cardiovascular risk in Cus-
hing’s syndrome. Neuroendocrinology.2012;95,3:187–206 

14. Fu H., Qin B., Hu Z., Ma N., Yang M., Wei T., Yang, Z. Neutrophil-and platelet-to-lym-
phocyte ratios are correlated with disease activity in rheumatoid arthritis. Clin. Lab., 
2015;61,3–4:269–273

15. Qin B., Ma N., Tang Q., Wei T., Yang M., Fu H., Zhong R. Neutrophil to lymphocyte ratio 
(NLR) and platelet to lymphocyte ratio (PLR) were useful markers in assessment of infl am-
matory response and disease activity in SLE patients. Mod. Rheumatol., 2016;26,3:372–376

16. Ahsen A., Ulu MS., Yuksel S., Demir K., Uysal M., Erdogan M., Acarturk G. As a new 
infl ammatory marker for familial Mediterranean fever: neutrophil-to-lymphocyte ratio. 
Infl ammation, 2013;36,6:1357–1362

17. Manatakis DK., Tseleni-Balafouta S., Balalis D., Soulou VN., Korkolis DP., Sakorafas GH., 
Gontikakis E. Association of baseline neutrophil-to-lymphocyte ratio with clinicopathologi-
cal characteristics of papillary thyroid carcinoma. Int. J. Endocrinol.,2017;1–7

18. Ozmen S., Timur O., Calik I., Altinkaynak K., Simsek E., Gozcu H.,Carlioglu A. Neutrop-
hil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) may be superior to C-re-
active protein (CRP) for predicting the occurrence of diff erentiated thyroid cancer. Endocr. 
Regul., 2017;51,3: 131–136

19. Cho JS., Park MH., Ryu YJ., Yoon JH. Th e neutrophil to lymphocyte ratio can discriminate 
anaplastic thyroid cancer against poorly or well diff erentiated cancer. Ann. Surg. Treat. Res. 
2015;88, 4;187

20. Mochizuki T., Kawahara T., Takamoto D., Makiyama K., Hattori Y., Teranishi JI., Uemura 
H. Th e neutrophil-to-lymphocyte ratio (NLR) predicts adrenocortical carcinoma and is cor-
related with the prognosis. BMC Urol. 2017;17,1:49

21. Mills MN., Reddy AV., Richardson L., Richardson KM., Kersh CR. Th e Prognostic Role of 
Pretreatment Neutrophil to Lymphocyte Ratio (NLR) in Malignant Adrenal Lesions Treated 
With Stereotactic Body Radiation Th erapy (SBRT). Am. J. Clin. Oncol. Cancer Clin. Trials. 
2019; 42,12,:945–950

22. Bagante F., Tran TB., Postlewait LM., Maithel SK., Wang TS., Evans DB., Fields RC. Neut-
rophil‐lymphocyte and platelet‐lymphocyte ratio as predictors of disease specific survival 
aft er resection of adrenocortical carcinoma. J. Surg. Oncol. 2015;112,2:164–172

23. Wang J.,Arase H. Regulation of immune responses by neutrophils. Ann. N. Y. Acad. 
Sci.2014; 1319,1:66–81

24. Jaillon S., Galdiero MR., Del Prete D., Cassatella MA., Garlanda C.,Mantovani A. Neut-
rophils in innate and adaptive immunity. Seminars in Immunopathology.2013;4:377–394

25. Boilard E., Nigrovic P A., Larabee K., Watts GF., Coblyn JS., Weinblatt ME., Lee DM. Pla-
telets amplify infl ammation in arthritis via collagen-dependent microparticle production. 
Science. 2010;327,5965:580–583 

26. Ermetici F., Malavazos A E., Corbetta S., Morricone L., Dall’Asta C., Corsi MM., Ambrosi 
B. Adipokine levels and cardiovascular risk in patients with adrenal incidentaloma. Meta-
bolism.2007;56,5: 686–692

27. Babinska A., Kaszubowski M., Sworczak K. Adipokine and cytokine levels in non-functio-
ning adrenal incidentalomas (NFAI). Endocr. J. 2018;65:849–858

28. Shank J., Prescott JD., Mathur A. Surgical Approach to Endocrine Hypertension in Pa-
tients with Adrenal Disorders. Endocrinology and Metabolism Clinics of North America. 
2019;48,4:875–885 

29. Jhuang YH., Kao, TW., Peng TC., Chen WL., Li YW., Chang PK., Wu, LW. Neutrophil to 
lymphocyte ratio as predictor for incident hypertension: a 9-year cohort study in Taiwan. 
Hypertens. Res. 2019;42,8:1209–1214

30. Müjgan TEK., Ebinc FA., Kutlugün AA., Efe FK., Cetin S., Çelebi S., Berkalp B. Th e Relation 
Between Blood Pressure Reverse-Dipping and Neutrophil to Lymphocyte Ratio in Hyperten-
sive Patients. Osmangazi Tıp Dergisi. 2018;41,3:203–207

31. Yildirim OT., Aydin F., Aydin AH., Dagtekin E., Aksit E., Hasirci SH. Neutrophil to lymp-
hocyte ratio and platelet to lymphocyte ratio are independent predictors for blood pressure 
variability. J. Hypertens. 2018;36:12

32. Park J., De Luca A., Dutton H., Malcolm JC., Doyle MA. Cardiovascular outcomes in au-
tonomous cortisol secretion and nonfunctioning adrenal adenoma: a systematic review. J. 
Endocr. Soc. 2019;3,5:996–1008

33. Zhou X., Du Y., Huang Z., Xu J., Qiu T., Wang J., Liu P. Prognostic value of PLR in various 
cancers: a meta-analysis. PLoS One. 2014;9:6, doi: 10.1371/journal.pone.0101119.

34. Zhao QT., Yuan Z., Zhang H., Zhang XP., Wang HE., Wang ZK., Duan GC. Prognostic 
role of platelet to lymphocyte ratio in non‐small cell lung cancers: a meta‐analysis including 
3,720 patients. Int. J. Cancer. 2016;139,1:164–70 doi: 10.1002/ijc.30060.

35. Hu G., Liu Q., Ma JY., Liu CY. Prognostic significance of platelet-to-lymphocyte ratio in cho-
langiocarcinoma: a meta-analysis. Biomed Res. Int. 2018;2018 doi: 10.1155/2018/7375169.

36. Ethier JL., Desautels D., Templeton A., Shah PS., Amir E. Prognostic role of neutrophil-to-l-
ymphocyte ratio in breast cancer: a systematic review and meta-analysis. Breast Cancer Res. 
2017;19,1:2 doi: 10.1186/s13058-016-0794-1.

37.  Bulgurcu S., Arslan İB., Dikilitaş B., Çukurova İ. Neutrophil to lymphocyte ratio and plate-
let to lymphocyte ratio in malignant and precancerous laryngeal lesions. Turkish J. Ear Nose 
Th roat. 2017; 27,3:122–127 doi: 10.5606/kbbihtisas.2017.93685.

38. Ma JY., Ke LC., Liu Q.. Th e pretreatment platelet-to-lymphocyte ratio predicts clinical outco-
mes in patients with cervical cancer: a meta-analysis. Medicine (United States). 2018;97:43. 
doi: 10.1097/MD.0000000000012897.

References


