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Neutrophil to lymphocyte ratio: An indicator of
 recurrence in primary spontaneous pneumothorax?

ABSTRACT

KEY WORDS: lymphocytes, neutrophils, pneumothorax, recurrence

Serhat Yalcinkaya
Associate Professor of Thoracic Surgery, Department of Thoracic Surgery, Kutahya Health Sciences University Faculty of 

Medicine, Kutahya, Turkey

Objective(s): To address the question whether neutrophil 
to lymphocyte ratio may be an indicator of recurrence in 
primary spontaneous pneumothorax
Design: Retrospective study
Setting: Bursa Yüksek Ihtisas Hospital for Education and 
Research, Bursa, Turkey
Subjects: A total number of 124 primary spontaneous 
pneumothorax patients treated in our hospital between 5th 

July, 2002 and 30th April, 2015. Patients with only initial 
episode were enrolled in Group 1 and patients presented 
with recurrence were enrolled in Group 2.  
Intervention(s): Age, gender, cigarette smoking history, 
bullae presence, pneumothorax side, length of hospital stay 
and presence of recurrence were noted. Initial complete 
blood count results were used for neutrophil to lymphocyte 

ratio calculation.  
Main Outcome Measure(s): All data are analyzed statistically 
for any significant relationships between the variables and 
recurrence. 
Result(s): Statistical analysis using chi-square test revealed 
a significant relationship between recurrence and neutrophil 
to lymphocyte ratio (X2=62.752, P=.000) and cigarette 
smoking (X2=8.116, P=.004). We did not find any significant 
relationship between recurrence and presence of bullae or 
gender.  
Conclusion(s): We believe that neutrophil to lymphocyte 
ratio value higher than 2.48 may be an indicator of recurrence 
in primary spontaneous pneumothorax patients. Further 
multicenter studies with larger number of patients, however, 
are needed to verify this conclusion.

Address correspondence to:
Dr. Serhat Yalcinkaya, Department of Thoracic Surgery, Evliya Celebi Education and Research Hospital, Okmeydani Street, No: 5, 43050, Kutahya, 
Turkey. Tel: +90 (274)3603331; Mob: +90 (505)3941627; E-mail: drserhatyalcinkaya@gmail.com

INTRODUCTION
Pneumothorax is defined as the presence of free air 

between the pleural sheets[1-3]. Primary spontaneous 
pneumothorax (PSP) constitutes a problem for the 
physician because of the tendency to recur[3]. 
Researchers have performed studies in search for the 
perfect indicator of recurrence without success.  
Recently, a calculation depending on the physical 
measurements from the chest x-ray and body mass 
index named as the Ankara Numune Index has been 
reported to be of value in predicting recurrence[1,4]. 
Neutrophil to lymphocyte ratio (NLR) is a recent factor 
used in determining the severity of various disorders 
including seriously ill patients in the intensive care 
units, tuberculosis, chronic obstructive pulmonary 
disease (COPD), inflammatory diseases, vascular 

diseases and malignancies[5-16]. Its role in PSP, however, 
is not yet studied.

The aim of this study is to assess the relationship 
between NLR and PSP recurrence within a cohort of 
patients treated in a single institution.

SUBJECTS AND METHODS
Following the permission granted by the Bursa 

Clinical Study Ethics Committee (Permission date and 
number: June the 30th 2015, 2015-13/17) and Hospital 
Management following this permission (document 
date and number: July the 13rd, 2015/3313), the archive 
files of Bursa Yüksek Ihtisas Hospital for Education 
and Research were screened for cases of PSP 
hospitalized between 2nd July, 2002 and 30th April, 
2015. Patients with only an initial episode were 
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enrolled in Group 1 and patients who presented with 
recurrence were enrolled in Group 2. Patients who 
presented with pneumothorax not leading to tube 
thoracostomy and due to other causes, e.g. trauma or 
COPD, were excluded. Age, gender, site of 
pneumothorax, cigarette smoking, presence of bullae, 
length of hospital stay and presence of recurrence 
were noted. Neutrophil, lymphocyte and platelet 
counts from the initial complete blood count results in 
the emergency room at the time of admittance were 
recorded as well. NLR was calculated as neutrophil 
count divided by lymphocyte count as defined 
earlier[5]. For statistical analysis, MedCalc Statistical 
Software version 18.6 (MedCalc Software bvba, 
Ostend, Belgium; http://www.medcalc.org; 2018, 
licensed to the author) was used. Receiver operator 
characteristics (ROC) curve analysis and chi-square 
tests were used for statistical evaluation, with a P-value 
less than 0.05 accepted as significant.

RESULTS
Within the aforementioned period, a total of 124 

patients were admitted to the hospital due to either an 
initial or a recurrent episode of PSP. Group 1 consisted 
of 59 patients and there were 65 patients in Group 2.  
There were 51 male (86.4%) and 8 female (13.6%) 
patients in Group 1 with an average age of 29.23±6.53 
years (range: 19-42). In Group 2, there were 55 male 
(84.6%) and 10 female (15.4%) patients and the average 
age was 33.04±6.84 years (range: 20-56). The 
demographic properties of the two groups are listed in 
Table 1 in detail. 

Using the ROC curve analysis, we determined a 
cut-off value of 2.48 for NLR (sensitivity: 83.1%, 
specificity: 88.1%, area under curve (AUC): 0.916 and 

Variable
Group 1 Group 2

Average ± SD Range Average ± SD Range

Age (years)
NLR	
Length of hospital stay (days)
Interval until recurrence(months)

29.23±6.53
2.13±0.27
6.01±1.30

NA

19-42
1.58-2.85

4-8
NA

33.04±6.84
3.16±0.81
7.52±2.64
5.60±3.45

20-56
1.83-5.33

4-18
1-18

Gender	
Male
Female

Affected site
Left
Right

Tobacco
Smoker
Non-smoker

Bullae
Absent
Present

n

51
8

23
36

31
28

27
32

%

86.4
13.6

38.9
61.1

52.5
47.5

45.7
54.3

n

55
10

24
41

50
15

21
44

%

84.6
15.4

36.9
63.1

76.9
23.1

33.8
66.2

Table 1: Demographic properties of the two groups of patients

SD: standard deviation; NLR: neutrophil to lymphocyte ratio; NA: non-applicable.

95% confidence interval). Statistical analysis using chi-
square test revealed significant relationship between 
recurrence and NLR (X2=62.752, P=.000) and cigarette 
smoking (X2=8.116, P=.004). We did not find any 
significant relationship between recurrence and 
presence of bullae or gender. Chi-square analysis 
results are listed in Table 2.

Variable compared with recurrence X2 value P-value

NLR
Smoking
Bullae
Gender

62.752
8.116
2.360
0.83

.000*

.004*
.124
.773

Table 2: Chi-square analysis of variables

All patients in Group 1 were treated with tube 
thoracostomy with various caliber tubes changing 
from 14 FR to 32 FR. In Group 2, the recurrence was on 
the same side of the first episode in 38 patients (58%), 
and on the other side in 27 patients (42%). Of these 
patients, 18 had the second episode and the remaining 
patients had multiple episodes treated in other 
institutions. We preferred bullae resection and apical 
pleural abrasion in 47 (72.3%) of these patients using 
video assisted thoracic surgery or thoracotomy. The 
length of hospital stay was 6.01±1.30 days (range 4-8) 
in Group 1 and 7.52±2.64 days (range 4-18) in Group 2.

DISCUSSION
PSP is a benign disorder recurrent in nature[17]. 

Various studies suggest anatomical measurements 
such as Numune index and presence of bullae[1,18]. 
Others advocate tobacco consumption as the primary 

NLR: neutrophil to lymphocyte ratio; *statistically significant.
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indicator of recurrence[2]. In literature, male gender, 
slender body shape, cigarette smoking and presence of 
bullae in thorax computed tomography scan are 
reported as indicators[1,3,17,18]. Similar to former reports, 
in our groups, there was a male predominance and 
cigarette smoking was present in 52.5% in Group 1 and 
76.9% in Group 2. In both groups, the average age was 
in the early 30’s. We did not find any statistically 
significant relation between recurrence and these 
parameters, except for cigarette smoking (X2=8.116, 
P=.004).

Presence of bullae at presentation is usually 
accepted as an indicator of recurrence, although there 
are some reports suggesting the opposite[4,18]. In our 
series, bullae were present in 54.2% in Group 1 and 
66.2% in Group 2. We did not find any statistically 
significant relation between bullae presence and 
recurrence.

The time interval between the first and the second 
episode is reported as ranging from 2 to 18 months.  In 
our study, the interval was 5.60±3.45 months (range: 
1-18 months). This finding also is similar to former 
reports.

Neutrophil to lymphocyte ratio has become a 
popular indicator of poorer outcome in various 
disorders. In studies published recently, NLR is 
reported to be related to bad prognosis in seriously ill 
patients in the intensive care units, tuberculosis, 
COPD, inflammatory diseases, vascular diseases and 
malignancies[5-16]. Dilektasli et al revealed that an NLR 
greater than 8.19 and 7.92 are independent indicators 
of in-hospital mortality at days 2 and 5, respectively, in 
the critically ill trauma patients treated in intensive 
care units[6]. Gunay et al calculated a NLR value of 
1.71±0.65 in control, 2.59±1.79 in stable and 4.28±4.12 in 
exacerbated COPD patients[8]. Iliaz et al reported that 
NLR value of 2.55 was effective in distinguishing 
between tuberculosis and sarcoidosis[7]. Choi et al 
studied the preoperative NLR levels in lung cancer 
patients as a predictor of survival in addition to non-
steroid anti-inflammatory drug use postoperatively[13]. 
They reported that preoperative NLR ≥5 is an indicator 
of shorter overall survival. Takahashi et al studied 
preoperative NLR as an indicator of prognosis in a 
selected group of lung cancer patients[15]. Using the 
ROC curve analysis, they determined a cut off value 
for NLR as 2.498 with 66.7% sensitivity, 58.5% 
specificity and AUC=0.684. They used this value to 
discriminate the preoperative NLR as low, i.e. less than 
2.498, and high. They concluded that low NLR values 
had a chance of 89.2% overall survival calculated using 
the Kaplan-Meier method. We calculated the NLR 
values of each patient from the initial complete blood 
count results from the emergency department. The 
average NLR values were 2.13±0.27 (range: 1.58-2.85) 
in Group 1 and 3.16±0.81 (range: 1.83-5.33) in Group 2. 

We used ROC analysis to determine the cut-off value 
in our series as 2.48 with 83.1% sensitivity, 88.1% 
specificity, AUC=0.916 and 95% confidence interval. 
The statistical analysis revealed a significant 
relationship between NLR value and recurrence in PSP 
patients (X2=62.752, P=.000). This result implies that a 
NLR value over 2.48 calculated from the complete 
blood count at the initial episode indicates a recurrence.

CONCLUSION
According to these results, we suggest that NLR 

may be an indicator of recurrence in PSP. To our 
knowledge, this is the first study evaluating NLR in 
relation to recurrence in PSP to be published in 
literature. The limitations of our study include the 
limited number of patients in both groups, the presence 
of various hospitals in the area patients may seek 
medical assistance from and thus resulting in loss of 
patients under our clinical surveillance.  

We conclude that further multi-center clinical 
studies including larger number of patients will help 
to assess the value of NLR as an indicator of recurrence 
in PSP.
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