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ABSTRACT
Introduction: Granulomatosis with polyangiitis (GPA) is a rare necrotizing vasculitis, which usually
involves the upper and lower respiratory systems and kidneys and often have a relapsing course.
Neutrophil/lymphocyte ratio (NLR) has been shown to be a useful marker predicting not only
progressive disease, but also mortality in various inflammatory diseases. We aimed to investigate
the roles of NLR in predicting the extend of clinical involvement and prognosis of patients
with GPA.
Materials and methods: Consecutive newly diagnosed GPA patients who had follow-up for at
least 6 months between 2010 and 2016 at Gazi University Internal Medicine-Rheumatology clinic
were retrospectively analyzed.
Results: Fifty-three newly diagnosed GPA patients were studied. NLR was significantly higher in
the GPA group compared with the control group (4.50 [min–max: 0.07–34.81] vs 1.77 [min–max:
1.04–2.90], respectively, p< .001). NLR significantly correlated with ESR and CRP levels (r¼ .40 and
r¼ .48, respectively, p< .001 for both).
Discussion: GPA is a vasculitis with a significant morbidity and mortality (REF). Renal involvement
usually presents with crescentric glomerulonephritis, resulting in significant and permanent loss
of renal functions and end-stage kidney disease. Higher NLR at baseline is associated with worse
renal outcome. Our findings suggest that baseline NLR could have a predictive value for renal
prognosis. We have also demonstrated a significant correlation between NLR and BVAS activity
scores. Our data suggest that GPA patients with a significantly high NLR at baseline might need
closer follow-up for persistent disease activity.
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Introduction

Granulomatosis with polyangiitis (GPA) is a rare necrot-
izing vasculitis of small-to-medium-sized vessels, which
usually involves the upper and lower respiratory sys-
tems and kidneys and often have a relapsing course.1

Its clinical presentation varies from a limited non-vital
organ involvement to a life threatening systemic vascu-
litis.2 Erythrocyte sedimentation rate (ESR) and C-react-
ive protein (CRP) are the acute phase reactants used in
the clinical evaluation of disease activity, however, their
roles in predicting the extend of disease involvement or
prognosis are limited.3 Neutrophil/lymphocyte ratio
(NLR) has been shown to be a useful marker predicting
not only progressive disease, but also mortality in vari-
ous inflammatory diseases.4 To the best of our

knowledge, its role in GPA has not been previously
reported. We aimed to investigate the roles of NLR in
predicting the extend of clinical involvement and prog-
nosis of patients with GPA.

Materials and methods

Study patients

Consecutive newly diagnosed GPA patients who had fol-
low-up for at least 6 months between 2010 and 2016 at
Gazi University Internal Medicine-Rheumatology clinic
were retrospectively analyzed. Those who fulfilled the
2012 Chapel Hill consensus conference criteria were
included as the GPA group. Control group consisted of
age and sex matched patients who presented to the
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same clinic during the same period with non-inflamma-
tory conditions. Those with active infections or malig-
nant diseases were excluded. Birmingham Vasculitis
Activity Score (BVAS) system was used for the evaluation
of the disease activity status in the GPA group. GPA
group was sub-grouped into renal and non-renal GPA
groups. Baseline and 6-month follow-up levels of hemo-
globin, serum creatinine and CRP, neutrophil, lympho-
cyte and platelet counts, ESRs, as well as creatinine
clearance rates (calculated using The Modification of
Diet in Renal Disease method) were retrieved, and NLRs
were calculated.

Statistics

Levene’s and Shapiro–Wilk’s tests were applied to test
the normality and variance homogeneity of data.
Independent-samples T and Paired sample T-tests were
used to analyze the differences of two numerical and
normally distributed parameters between two inde-
pendent and dependent groups, respectively. One-way
analysis of variance parametric test was used to test the
differences of means between 3 or more groups. The
comparisons of continuous variables were also analyzed
by Wilcoxon, Kruskal–Wallis and Mann–Whitney U non-
parametric tests. Statistically significance was tested by
using Chi-square analysis categorical variables. Normally
distributed numerical parameters were shown as
mean± standard deviation, skew distributed ones were
presented as median and (min–max.) percentiles.
Categorical variables were expressed as frequencies and
percentages. To determine the optimal cutoff values of
WBC, CRP, ESR and N/L variables, the receiver operating
characteristic (ROC) curve analysis was performed.
Statistical analysis was conducted by using Statistical

Package for the Social Sciences 15.0 (SPSS Inc., Chicago,
IL) and MedCalc software, Version 9.2.0.1. p Values <.05
were considered as statistically significant.

Results

Fifty-three newly diagnosed GPA patients were studied.
NLR was significantly higher in the GPA group com-
pared with the control group (4.50 [min–max:
0.07–34.81] vs 1.77 [min–max: 1.04–2.90], respectively,
p< .001). Baseline characteristics of the patients and
control groups are shown in Table 1. NLR significantly
correlated with ESR and CRP levels (r¼ .40 and r¼ .48,
respectively, p< .001 for both).

Sub-group analyses were performed with respect to
the renal involvement in the GPA group. There was no
significant difference between the renal and non-renal
groups with respect to the baseline ESR or CRP levels.
However, NLR was significantly higher in the renal GPA
sub-group compared with the non-renal sub-group
(Table 2). In the renal GPA group, ROC of NLR is demon-
strated in Figure 1. Baseline NLR correlated with the
serum creatinine level at baseline (Spearman’s rho.¼
0.487, p< .001). Moreover, there was also a significant
inverse correlation between baseline NLR and GFR at
6-month follow-up (Spearman’s rho ¼ �0.296, p¼ .005)

Table 1. General characteristics and results of inflammatory
markers of the patients in the GPA and the control groups.

GPA group
(n¼ 53)

Control group
(n¼ 39) p Values

Age, mean ± SD 48.5 ± 14.3 49.5 ± 13.7 .728
Gender, % males 58.5 51.3 .53
NLR, (N/L count) 4.61 (0.62–46) 1.77 (1.04–2.9) <.001
ESR, mm/h 46.5 (3–131) 8 (1–34) <.001
CRP, mg/l 28.0 (1.27–300) 3.2 (1.16–7.4) <.001

Table 2. Comparison of patients in the renal and non-renal subgroups of the GPA patients at baseline.
Renal GPA (n¼ 29) Non-renal GPA (n¼ 24) p Values

Age 47.0 ± 15.6 50.2 ± 12.8 .434
NLR 8.79 (1.26–46) 2.48 (0.62–8.17) <.001
ESR, mm/h 49 (3–108) 38.5 (7.28–131) .919
CRP, mg/dl 38.8 (1.27–300) 13.35 (5.51–250) .371
Serum creatinine, mg/dl 2.07 (0.79–12.9) 0.75 (0.45–1.02) <.001
GFR ml/min 33 (2.7–110) 98.65 (60–122) <.001
BVAS 13 (0–24) 2.5 (0–21) .009

The variables showing normal distribution are presented as mean ± SD while the skew distrusted variables are as median
(min–max.).
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Figure 1. ROC analysis for NLR (AUC was 0.906 for>2.9 of
NLR with 75% sensitivity, 100% specificity).
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(Figure 2). At 6-month follow-up, those at remission
according to the BVA system had significantly lower
NLR, lower creatinine level at baseline compared with
GPA patients who had active or persistent disease
(Table 3).

Discussion

GPA is a vasculitis with a significant morbidity and mor-
tality. Renal involvement usually presents with crescent-
ric glomerulonephritis, resulting in significant and
permanent loss of renal functions and end-stage kidney
disease. End-stage kidney disease has been shown to
be associated with increased cardiovascular risk and
shortened life expectancy.5 Moreover, impairment in
renal functions and advanced age are reported to
adversely affect the mortality rates in GPA patients.
Therefore, it is crucial to manage renal disease taking
risk factors into consideration in GPA patients with poor
prognosis in order to reduce their mortality. Available
tests, including ANCA titers, are not adequate and new
clinical and/or laboratory parameters are needed to pre-
dict renal prognosis.

Widely used acute phase reactants, such as, ESR and
CRP levels are significantly elevated in patients with

active GPA, however, impaired kidney functions might
affect their results. Their role in predicting long-term
outcome is unclear. There is a need for new markers
that could be used to predict renal outcome and prog-
nosis. NLR is a readily available and reliable test, which
is also cost-effective. It has been shown to be associated
with inflammation. Higher NLR in patients with active
renal disease could be due to the prolonged lifespan of
neutrophils secondary to the impaired apoptosis and
increased neutrophil count associated with elevated
G-CSF (granulocyte-colony stimulating factor) levels.
Lowered lymphocyte counts could also lead to higher
NLR. It has been previously reported that systemic infec-
tions and stress might cause lymphopenia resulting in a
rise in NLR.6,7 Lymphocyte apoptosis in sepsis might
lead to lymphopenia.8 NLR also rises in acute bacterial
infections, therefore, we excluded cases with acute
infections at baseline. NLR is expected to rise with
glucocorticoid use, therefore, we also excluded patients
who are already on steroids at presentation to our cen-
ter. One of the factors affecting NLR is renal failure.
Some of the evidence in the literature has demon-
strated that in patients with acute or chronic renal fail-
ure may cause elevated NLR by the reason of that
inflammation plays a major role in the development of
renal failure.9,10 In our study, the NLRs were different
and creatinine levels were similar between non-renal
GPA patients and control groups (p< .001, p¼ .826,
respectively) and non-renal GPA patients had higher
NLR than control.

NLR has been demonstrated to be an independent
risk factor for cardiovascular diseases.11,12 NLR has also
been shown to rise in a variety of conditions including
cirrhosis, Alzheimer’s disease, thyroid papillary
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Figure 2. Baseline NLR correlated with serum creatinine level at baseline (Spearman’s rho.¼ 0.487, p< .001). Moreover, there
was also a significant inverse correlation between baseline NLR and GFR at 6-month follow-up (Spearman’s rho ¼�0.296,
p¼ .005).

Table 3. Comparison of GPA patients who have active or per-
sistent disease with those in remission at 6-month follow-up
according to the BVAS system.

Active or persistent
disease (n¼ 16)

Remission
(n¼ 13) p Values

NLR 6.55 (1.26–46) 3.64 (0.62–14.01) .004
Serum creatinine, mg/dl 1.71 (0.5–13.91) 0.89 (0.45–7.30) .001
GFR ml/min 36 (2.7–120) 86 (6.9–137) .009

The variables showing skew distribution are presented as median
(min–max.).
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carcinoma, as well as colorectal cancers.13–16 Celikbilek
et al.,17 have reported that NLR could be helpful in pre-
dicting severe disease in patients with ulcerative colitis.
Similarly, high levels have been previously reported in
inflammatory diseases such as, rheumatoid arthritis and
familial Mediterranean disease.18,19 Moreover, Makay
et al.,20 have demonstrated a correlation between NLR
and disease activity and risk of gastrointestinal bleeding
in patients with Henoch–Schonlein purpura. In conclu-
sion, we have demonstrated that there is a correlation
between baseline NLR and 6-month serum creatinine
levels. Higher NLR at baseline is associated with worse
renal outcome. Our findings suggest that baseline NLR
could have a predictive value for renal prognosis.
We have also demonstrated a significant correlation
between NLR and BVAS activity scores. Our data sug-
gest that GPA patients with a significantly high NLR at
baseline might need closer follow-up for persistent dis-
ease activity. Prospective studies with larger number of
patients are needed to demonstrate its value in clinical
practice to guide therapy.
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