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Objective. The neutrophil-to-lymphocyte ratio (NLR) is elevated in inflammatory diseases, but its clinical significance in sys-
temic sclerosis (SSc) is unclear. This study evaluated NLR in diagnosing SSc and in predicting lung involvement such as inter-
stitial lung disease (ILD). Methods. The medical records of 88 patients with SSc and 50 healthy controls were reviewed. 
Exclusion criteria included active infection or the presence of any hematological, cardiovascular, or metabolic disorder. The 
NLR was compared between patients with SSc and healthy controls, and associations between NLR and lung involvement were 
analyzed. Results. The NLR was significantly higher in patients with SSc compared to healthy controls (NLR, 3.95±6.59 vs. 
2.00±1.07, p＜0.01). Patients with SSc and ILD had higher NLR levels than those without ILD (p＜0.01, p＜0.05). NLR was 
negatively associated with forced vital capacity (r=−0.341, p＜0.01), but not with diffusing capacity for carbon monoxide. 
Receiver-operating characteristics analysis of NLR to predict ILD in patients with SSc showed that the area under the curve was 
0.763. The cut-off NLR value for prediction of lung involvement was determined to be 2.59 (sensitivity, 0.700; specificity, 
0.729; p＜0.01). Conclusion. NLR may be a promising marker that reflects ILD in patients with SSc, and values greater than 2.59 
were useful in predicting ILD. (J Rheum Dis 2017;24:138-142)
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INTRODUCTION

Systemic sclerosis (SSc) is an acquired chronic con-
nective tissue disease characterized by progressive fib-
rosis and thickening of the skin, vascular damage, and au-
toantibodies with variable involvement of major organs 
such as the lungs. From a clinical standpoint, SSc is sub-
divided into limited versus diffuse cutaneous disease 
based on the presence and extent of skin involvement [1]. 
Pulmonary disease is currently the leading cause of 

death in patients with SSc [2]. Pulmonary disease in pa-
tients with SSc is divided into two broad categories: inter-
stitial lung disease (ILD) and pulmonary hypertension. 
ILD is one of the most common and important complica-
tions of SSc. Moderate-to-severe pulmonary fibrosis is 
found in approximately 25% of SSc cases. These patients 

may remain asymptomatic despite the presence of phys-
ical findings such as crackles on auscultation or inter-
stitial thickening on chest radiography. 
Complete blood count is a standard part of modern labo-

ratory evaluation in many clinical settings. Leukocyte 
counts and their classification are reported as inflammatory 
markers in chronic inflammatory disease [3,4]. NLR is 
the ratio of neutrophil-to-lymphocytes. Its stability is less 
influenced by physiological, pathological, and physical 
factors [5,6]. NLR also has a close correlation with other 
inflammation markers in patients with connective tissue 
disease, such as systemic lupus erythematosus (SLE) or 
Sjögren’s syndrome [7-10].
However, there is a lack of data in the literature about 

the association of NLR and platelet to lymphocyte ratio 
(PLR) with SSc. In this retrospective study, we analyzed 
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Table 1. Demographic and baseline clinical characteristics of patients with systemic sclerosis (SSc) and healthy groups

Characteristic SSc (n=88) Control (n=50) p-value

Age (yr) 50.13±13.35 49.02±12.46 0.63
Gender (male/female) 10/78 7/43 0.65
Leukocyte (×103/μL) 6.87±4.36 6.71±1.22 0.76
Neutrophils (×103/μL) 4.76±4.30   3.99±12.46 0.12
Lymphocytes (×103/μL) 1.92±2.02 2.33±1.03 0.19
Platelet (×103/μL) 235.24±74.42 254.64±46.31 0.62
MPV (fL) 9.44±1.33 9.64±0.64 0.34
PDW (%) 10.71±2.18 11.49±1.43 0.25
NLR 3.95±6.59 2.00±1.07 0.008
PLR 163.87±101.12 126.33±42.31 0.003
ESR (mm/hr) 28.98±25.35 None NA
CRP (mg/L)   8.00±19.18 None NA

Values are presented as the mean±standard deviation or number. MPV: mean platelet volume, PDW: platelet distribution width,
NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, 
NA: not available.

the medical records of 88 patients with SSc and 50 healthy 
individuals in an attempt to define a possible association 
between NLR, PLR, and SSc-ILD involvement.

MATERIALS AND METHODS

Participants
We retrospectively reviewed the medical records of all 

patients with SSc at our institution between February 
2010 and May 2016. We diagnosed SSc according to the 
American College of Rheumatology 1980 classification 
for SSc or the presence of three out of five CREST criteria 
(calcinosis cutis, Raynaud phenomenon, esophageal dys-
motility, sclerodactyly, and telangiectasias) [11]. A retro-
spective chart review was conducted to determine the 
number of subjects that fulfilled the new 2013 SSc criteria 
[12]. We included only samples collected when SSc was 
diagnosed for the first time before any therapies were 
initiated. Significant ILD was defined as a forced vital ca-
pacity (FVC) ≤80 and evidence of ILD on thoracic 
high-resolution computed tomography (HRCT) images. 
Patients were excluded if they also had one of the follow-
ing diseases/situations: 1) other autoimmune diseases 
such as rheumatoid arthritis, systemic lupus eryth-
ematosus, or Sjögren’s syndrome; 2) malignancies; 3) 
end-stage renal disease; 4) hematology disease or admin-
istration of blood transfusion during the past 4 months 
before enrollment; 5) infections within 4 weeks before 
enrollment; or 6) anemia. 
Fifty healthy age- and gender-matched individuals who 

underwent routine physical examination between 
February 2014 and March 2015 were enrolled as controls. 
No significant underlying disease, including autoimmune 
disease, liver disease, diabetes, hypertension, hemato-
logic disease, or malignancies, was detected on physical 
examination or laboratory tests including electrocardio-
graphy, liver and renal function tests, lipid profiles, and 
serum glucose tests. Individuals who contracted an in-
fectious disease, such as pneumonia or urinary tract in-
fection, within two months before enrollment were 
excluded.
This study was conducted in accordance with the 

Declaration of Helsinki and approved by the ethics board 
of Chonbuk National University Hospital (IRB No. 
2016-12-002). 

Statistical analysis
All statistical analyses were performed using SPSS stat-

istical software (IBM SPSS Statistics 19.0; IBM Co., 
Armonk, NY, USA). Continuous variables are presented 
as mean±standard deviation, and categorical variables 
are expressed as percentages. The Student’s t-test or 
Mann-Whiney U test was used to compare the two in-
dependent groups according to distribution state. The 
chi-square test was used to compare proportions in differ-
ent groups. Logistic regression analysis was also con-
ducted to assess relationships. To evaluate the discrim-
ination value of NLR for SSc and SSc-ILD, we evaluated 
the area under the curve using the receiver operating 
characteristic (ROC) curve. The p-values less than 0.05 
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Figure 1. Receiver operating characteristic (ROC) curve for 
the neutrophil/lymphocyte ratio (NLR) to predict interstitial 
lung disease (ILD) involvement. Receiver-operating character-
istics analysis of NLR to predict ILD showed that the area under
the curve was 0.763. The cutoff value using the ROC curve 
was 2.59 (sensitivity, 0.700, specificity, 0.729; p＜0.001). 

Figure 2. Correlation between neutrophil/lymphocyte ratio 
(NLR) and forced vital capacity (FVC). The NLR was negatively
correlated with FVC, with a correlation coefficient of −0.341 
(p=0.004).

Table 2. Comparison of the NLR and PLR in SSc-ILD and SSc 
without ILD

Variable SSc-ILD (n=40) SSc-non ILD (n=48) p-value

NLR 6.13±9.18 2.12±1.71 ＜0.005
PLR 189.57±126.86 142.46±67.40  0.048

Values are presented as the mean±standard deviation. NLR: 
neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, 
SSc: systemic sclerosis, ILD: interstitial lung disease.

were considered statistically significant. 

RESULTS

Patient characteristics 
Patient and control group demographics and clinical and 

laboratory characteristics are summarized in Table 1. 
During the study period, there were 88 patients with SSc 
and 50 healthy subjects. The 88 patients with SSc in-
cluded 78 women and 10 men whose mean age was 
50.13±13.35 years. There was no significant difference 
between the two groups regarding age and sex distribution. 
There was no significant difference in leukocytes, abso-
lute neutrophil count, or lymphocytes. 

NLR in patients with SSc vs. healthy individuals
NLR was significantly higher in patients with SSc than in 

healthy subjects (mean, 3.95±6.59 vs. 2.00±1.07) (Table 
1). PLR also was significantly higher in patients with SSc 

than in healthy subjects (mean, 163.87±101.12 vs. 
126.33±42.31).

Correlations of NLR with clinical characteristics in 
patients with SSc 
At the first diagnosis, 30 patients with SSc also had ILD, 

and another 10 patients developed ILD during the fol-
low-up period. Therefore, of the 88 patients with SSc, 40 
had ILD at the time of data analysis. This study found that 
patients with SSc-ILD had a higher NLR than patients 
without ILD (mean, 6.13±9.18 vs. 2.12±1.71) (Table 2). 
PLR was found to be statistically meaningful, but the stat-
istical significance was low.

Predictability of NLR in the development of SSc 
with ILD
ROC analysis of NLR to predict SSc-ILD was performed. 

The area under the ROC curve for NLR was 0.763 (95% 
confidence interval), with an optimal cut-off value of 
2.59, sensitivity of 70%, and specificity of 73% in differ-
entiating between SSc-ILD and SSc without ILD (Figure 
1). NLR was negatively correlated with FVC with a corre-
lation coefficient of −0.341 (p=0.004) (Figure 2). 

DISCUSSION

This retrospective study evaluated the predictive value 
of NLR in patients with SSc without ILD and patients 
with SSc-ILD. The present study, to our knowledge, is the 
first Korean report on the clinical significance of NLR in 
SSc. According to the data we obtained from this study, 
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NLR may be a predictive marker of ILD in patients with 
SSc, and values greater than 2.59 were useful in the pre-
diction of ILD. 
Markers of inflammation, such as NLR, and their clinical 

significance in patients with SSc are still under evaluation. 
NLR is cost-effective and can be easily calculated, so NLR 
has been used frequently to predict outcomes in patients 
with cancer and systemic inflammatory disease such as 
SLE [7,8], Sjögren’s syndrome [9,10] and rheumatoid ar-
thritis [13]. Recently, Atilla et al. [14] showed that the 
NLR level may serve as a marker of lung involvement in 
the presence of ILD in patients with SSc in Turkey. 
However, this study was conducted at a single center in 
Turkey, and there has been no research on the role of NLR 
in SSc in Korea.
Our results showed that patients with SSc had a higher 

NLR index compared to healthy subjects. This is similar 
to other systemic inflammatory diseases. For example, 
Oehadian et al. [15] conducted a study in a small cohort 
of 21 patients with SLE and 30 controls and found that 
NLR was significantly higher in patients with SLE.
SSc-ILD is characterized by interstitial and alveolar in-

flammation and fibrosis, typically manifested on radio-
graphic imaging and histology as a nonspecific interstitial 
pneumonia pattern [16]. SSc-ILD mainly occurs in the 
first years after disease onset and may progress to respira-
tory failure and death. The pathogenesis of SSc-ILD is not 
well understood. It is presumed to be related to abnormal 
interactions between endothelial cells, lymphocyte/mono-
cytes, and fibroblasts in the setting of tissue hypoxia and 
vascular hyperreactivity [17]. The authors wondered 
whether the NLR index of patients with SSc could be use-
ful in predicting the invasion of major organs, especially 
lung involvement. The result of this study showed that 
patients with SSc-ILD have a higher NLR than patients 
without ILD. This is similar to the results of a previous 
study in Turkey [14]. We could not confirm the relation-
ship with pulmonary arterial hypertension, another as-
pect of pulmonary involvement, but this was a limitation 
of the retrospective nature of the study. Not all patients 
underwent echocardiography, but statistical analysis re-
vealed no statistical significance (data not shown). 
NLR in patients with SSc-ILD had a negative correlation 

with FVC, indicating that the severity of lung function re-
duction may also be associated with SSc-ILD. Of course, 
further studies are needed, but increased NLR on clinical 
follow-up may be helpful in predicting decreased lung 
function if there is no evidence of other infections. 

The cornerstone for detection of lung fibrosis in SSc is 
HRCT. Nevertheless, the value of serial CT assessment 
over longitudinal measurement of lung function together 
with baseline HRCT has not been established [18]. Even 
if chest X-rays are frequently performed, it is difficult to 
detect a small degree of invasion. However, it is not possi-
ble to perform HRCT every year. As our study confirmed 
that NLR is associated with ILD, we recommend that 
HRCT should be performed only in patients with SSc who 
have a significantly increased NLR rather than in all pa-
tients diagnosed with SSc.
Several limitations of this study are noteworthy. One 

limitation is its sample size, which was relatively small for 
generalizing our findings. Another limitation was its ret-
rospective design, which is susceptible to bias in data se-
lection and analysis. Thus, prospective studies with large 
sample sizes should be designed to achieve a cut-off value 
or prediction rule based on several clinical and laboratory 
parameters. The third limitation is that the NLR value 
was measured only once in each patient (i.e., there was no 
longitudinal follow-up). NLR differs among individuals 
and can fluctuate because of medications. These factors 
cannot be fully accounted for in this study.
Despite the aforementioned limitations, this is the first 

Korean study showing the promising role of NLR in dif-
ferentiating whether or not patients with SSc have ILD. 
Performing HRCT in all patients with SSc is both difficult 
and inefficient. However, NLR is independently asso-
ciated with both SSc and SSc-ILD. In patients with high 
NLR levels, HRCT may be helpful in making an early di-
agnosis of ILD, even if normal findings are seen on chest 
X-ray. 

CONCLUSION

The present study showed that NLR was significantly 
higher in patients with SSc-ILD compared to patients 
with SSC without ILD. Prospective studies should be car-
ried out that take into account the clinical presentation as 
well as several laboratory markers to aid in identifying 
predictive markers that reflect ILD in patients with SSc.
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