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Abstract

Background: Brucellosis is a zoonosis that affects several systems, especially with the osteoarticular involvement.

Objectives: This study aims to compare the neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), monocyte/
lymphocyte ratio (MLR), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), mean platelet volume (MPV) and red
blood cell distribution (RDW) in patients with the osteoarticular involvement and those with non-localised brucellosis and eval-
uate their predictive value for the diagnosis of osteoarticular brucellosis.

Methods: We enrolled 140 patients with brucellosis, 70 with the osteoarticular involvement and 70 without any localised in-
volvement. We collected patients’ data retrospectively and compared haematological parameters between both groups. In pa-
tients with osteoarticular brucellosis, a correlation of the NLR with the ESR and CRP and correlation of the MLR with the
ESR and CRP were assessed. Furthermore, the predictive performance of the ESR, CRP, NLR and MLR on the osteoarticular
involvement was evaluated.

Results: The NLR, MLR, ESR, CRP, neutrophil and monocyte levels were higher in the patient group than the control group.

Conclusion: The NLR, MLR, ESR and CRP are useful parameters to estimate the clinical course of patients with brucellosis,
and the NLR and MLR are alternative to inflammatory markers in the osteoarticular involvement.
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genitourinary, gastrointestinal, cardiovascular and neuro-
logical systems®. The disease is diagnosed with serolog-
ical test or culture positivity together with clinical find-
ings’. However, laboratory conditions might not always
be appropriate or adequate for the diagnosis. Hence, it
might be beneficial to use additional diagnostic meth-
ods. Leukocyte count and C-reactive protein (CRP) are
among the leading infection markers used in brucellosis
cases. High neutrophils and lymphocytes are closely asso-
ciated with certain inflammatory conditions. In addition,
platelets have been reported to be associated with inflam-
mation®. Recently, leucocyte sub-group ratios have been

9,10

used as markers in various diseases™'’. Moreover, some

studies have investigated whether the mean platelet vol-
ume (MPV) and red blood cell distribution (RDW) values
could be accepted as indicators'"'?. The MPV is associat-
ed with the platelet activation and function and has been
reported as an inflammatory marker in some diseases',
which demonstrates the presence of the inflammatory
burden and disease activity in several diseases, including
pre-eclampsia, acute pancreatitis, myocardial infarction
and systemic inflammatory conditions like ulcerative coli-
tis and Crohn’s disease'®. Reportedly, the RDW is a pre-
dictive value in inflammatory and infectious pathologic
diseases, including inflammatory bowel disease, celiac dis-
ease, pulmonary embolism, coronary artery disease, acute
pancreatitis, bacteremia, sepsis and septic shock". Nevet-
theless, the properties of the MPV, RDW and leucocyte
sub-group ratios specific for patients with osteoarticular
brucellosis remain partially elucidated.

This study aims to compate the neutrophil/lymphocyte
ratio (NLR), platelet/lymphocyte ratio (PLR), monocyte/
lymphocyte ratio (MLR), CRP, erythrocyte sedimentation
rate (ESR), MPV and RDW in patients with the osteoar-
ticular involvement and those with non-localised brucel-
losis and evaluate their predictive value for the diagnosis
of osteoarticular brucellosis. Most studies in this group
of adult patients were conducted to compare haemato-
logical parameters between patients with brucellosis and
the healthy control group.

Methods

In this study, we enrolled 140 patients with brucellosis, 70
with the osteoarticular involvement (patient group) and
70 without any localised involvement (control group),
who visited the Infection Diseases Department of Firat
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University Medical Faculty Hospital during 2012-2017.
The demographic data and laboratory values of all pa-
tients were obtained retrospectively from the ENLIL sys-
tem of our hospital. Brucellosis was diagnosed with Bru-
cella bacteremia in blood culture or the positive Wright
test and/or Wright with Coombs test in the presence of
clinical findings without any bacteremia. Notably, patients
diagnosed with brucellosis and also sacroiliitis and/or
spondylodiscitis by radiological imaging were included in
the patient group with the osteoarticular involvement.

In contrast, patients with brucellosis with no localised in-
volvement (haematological, genitourinary, gastrointesti-
nal, cardiovascular and neurological system involvement)
were assigned to the control group. The exclusion criteria
were as follows: patients with a chronic inflammatory dis-
ease, severe liver, kidney and cardiac disease or another
infectious disease, patients aged <18 years, or patients
admitted to our hospital under treatment. We measured
haematological parameters, such as the neutrophil count,
lymphocyte count, monocyte count, platelet count, CRP,
ESR, RDW and MPV, for both groups. In addition, the
NLR, MLR and PLR were evaluated as the ratio of neu-
trophils-to-lymphocytes, monocytes-to-lymphocytes and
platelets-to-lymphocytes, respectively. We compared hae-
matological parameters between both groups. Moreover,
a correlation of the NLR with the ESR and CRP and a
correlation of the MLR with the ESR and CRP were as-
sessed in patients with osteoarticular brucellosis. Further-
more, the predictive performance of the ESR, CRP, NLR
and MLR on the osteoarticular involvement was eval-
uated. This study protocol was approved by the Ethics
Committee on non-invasive clinical investigations of the
Faculty of Medicine of Firat University on 4 April 2018.

Statistical analysis

In this study, the Kolmogorov-Smirnov/Shapiro-Wilk
test was performed to control the normal distribution of
variables. Data are presented as mean * standard devi-
ation for continuous variables with normal distribution
and as median (median; minimum—maximum) for data
without normal distribution. In addition, categorical vari-
ables are presented as frequency and percentage. Using
the Mann—Whitney U-test or Student’s t-test to compare
continuous variables depending on the normality of the
data distribution. However, one-way ANOVA or Krus-
kal-Wallis tests were used for multiple comparisons. We
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determined the correlation between two continuous vati-
ables using the Spearman correlation test. Furthermore,
cut-off values of the parameters used to differentiate
between patients with and without the osteoarticular in-
volvement were evaluated using the receiver-operating
characteristic (ROC) analysis. We considered P < 0.05 as
statistically significant. The data analysis in this study was
performed using the SPSS-22 package programme.

Results

In this study, we enrolled 140 patients (76 [54.3%] males
and 64 [45.7%] females; mean age: 46.5 = 20.1 [range:
19-85] years; median: 46 years) with brucellosis, 70 with
the osteoarticular involvement (patient group) and 70
without any local involvement (control group). The age
and gender of patients in the patient group were matched
to the age and sex of patients in the control group (P >
0.05; Table 1). The NLR, MLR, ESR, CRP, neutrophil
and monocyte levels were significantly higher in the pa-
tient group than the control group (P < 0.05).

Table 1. Laboratory results of patients with osteoarticular brucellosis (patient group) and patients
with brucellosis without the osteoarticular involvement (control group)

Patients Controls P
Gender (male/female) 39/31 37/33 >0.05
Age (year) 43.9+22.8 50+15.9 >0.05
Neutrophil count (x10°/L) 4690 (2090-8450) 2505 (1320-4010) <0.05
Lymphocyte count(x10°/L) 2357 £824 1958 £743 >0.05
Monocyte count(x10°/L) 515 (50-5480) 380 (100-1000) <0.05
Platelet count (x10°/L) 307904 +69695 285125 £127016 >0.05
HGB (g/L 13 (8,9-16,4) 13,8 (6,6-15,9) >(0.05
NLR 1.89 (0.71-12.5) 1.4(0.76-2.7) <0.05
MLR 0.25 (0.04-2.19) 0.21 (0.09-0.33) <0.05
PLR 116.5 (66-300) 131.9 (79-304) >0.05
MPV (fL) 7.9 £0.9 8.5+1.2 >0.05
RDW (%) 15.5£2.6 14.6 £2.2 >0.05
CRP (mg/L) 32.1(3.2-84.2) 5.5(3-45.8) <0.05
ESR (mm/h) 43 (1-120) 19 (2-65) <0.05

HGB: haemoglobin, NLR: neutrophil/lymphocyte ratio, MLR: monocyte/lymphocyte ratio, PLR: platelet/lymphocyte ratio; MPV:
Mean Platelet Volume, RDW: Red Blood Cell Distribution, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate

The correlation coefficients of the NLR with the ESR
and CRP (r) were 0.243 (P = 0.043) and 0.258 (P =
0.031), respectively. Additionally, the correlation coeffi-
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cients of the MLR with the ESR and CRP (r) were 0.342
(P = 0.004) and 0.334 (P = 0.005), respectively, in accor-
dance with the Spearman analysis (Fig. 1). These results
were significant.
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Figure 1. Scatter diagrams showing a correlation of the NLR with the ESR and CRP and of the MLR with the ESR and

CRP in patients with osteoarticular brucellosis.

NLR: neutrophil/lymphocyte ratio, MLR: monocyte/lymphocyte ratio, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate

In the patient group, the cut-off values of the ESR, CRP,
NLR and MLR were 23.5, 26.6, 1.3 and 0.22, respectively
(Fig. 2). The sensitivity and specificity were 70% and 60%
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for the ESR, 48% and 81% for the CRP, 70% and 51%
for the NLR and 45% and 80% for the MLR, respectively.
The area under the curve (AUC) of the ESR, CRP, NLR
and MLR were 0.632, 0.644, 0.630 and 0.604, respectively.

African Health Sciences Vol 18 Issue 4, December, 2018



ROC Curve

1.0

W

I

Sensitivity
9
\

o =

0,0 ;

- Sourca of tha
r" 7 + Cunim
- E=R
- CRP
i L
e T — L

Raferamos Lins

I
o.m (= 0.4

I
(5 )] (2] 1.0

1 - Spacificity

Diagonal segments are producad by ties

Figure 2. Estimation of the osteoarticular involvement in patients with brucellosis, ROC curve for the ESR, CRP, NLR and MLR
ESR: erythrocyte sedimentation, CRP: C-reactive protein, NLR: neutrophil/lymphocyte ratio, MLR: monocyte/lymphocyte ratio

Discussion

Brucellosis is a common zoonotic systemic inflammatory
disease that affects >500,000 people every year world-
wide'. As it affects all systems, it is often followed by
non-specific manifestations, causing severe complica-
tions, primarily the osteoarticular involvement®. In these
cases,delayed diagnosis and inappropriate treatment result
in long-term morbidity in patients'’. This study assessed
the predictive role of haematological parameters in the
diagnosis of patients with osteoarticular brucellosis.

The complete blood count, CRP and ESR are vital param-
eters in diagnosing brucellosis, determining the disease
severity and assessing the treatment response in infec-
tious and inflammatory diseases'. CRP is a non-specific
parameter, which is closely associated with the prevalence
of inflammation and disease progtression. Togan et al."
reported that the CRP level in patients with brucellosis
was substantially higher than that in the control group.
Another study reported that patients with osteoarticu-
lar brucellosis exhibited higher CRP levels than healthy

Aftrican Health Sciences Vol 18 Issue 4, December, 2018

group'. In some studies, elevated ESR in brucellosis was
closely related to the osteoarticular involvement™. In
this study, CRP and ESR were significantly higher than
that in the control group (P < 0.05), which emphasises
that both CRP and ESR are valuable markers in patients
with osteoarticular brucellosis. During brucellosis, leu-
copenia, thrombocytopenia and lymphomonocytosis are
also observed'*'. Neutrophil, monocyte, lymphocyte and
platelet counts are complete blood count parameters that
are readily available on a routine basis. Recent years have
witnessed an increased interest in leucocyte sub-group ra-
tios in reflecting the level of inflammation in some acute
and chronic diseases®*. Horne et al.* reported that that
NLR could be more effective than leucocyte levels in
predicting inflammation. An increase in the NLR is con-
sidered an indicator of systemic inflammation®. In some
studies, the NLR was considerably higher in patients with
Behcet’s disease”, Sjogren’s syndrome?, coronary artery
disease® and tuberculosis spondylodiscitis® than that in
the control group. Aydin et al."’ reported that the MLR
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was considerably higher in patients with brucella epidid-
ymo-orchitis than in those with non-brucella epididy-
mo-orchitis. In this study, patients with the osteoarticular
involvement had higher levels of neutrophil, monocyte,
NLR and MLR than that in the control group (P < 0.05).
Furthermore, we observed no statistically significant
difference in the PLR. These findings suggest that neu-
trophil, monocyte, NLR and MLLR could be effective pa-
rameters in predicting the presence of the osteoarticular
involvement in patients with brucellosis.

Several studies have reported that the MPV and RDW
are inflammatory markers in infectious and rheumatic
diseases, as a diagnostic and therapeutic guide'*"”. No sta-
tistically significant differences were reported in a study
comparing the MPV and the RDW in healthy controls
and patients with acute brucellosis11. Additionally, To-
gan et al.”” reported that the MPV and RDW in patients
with osteoarticular brucellosis were compatible with the
control group. In our study, no significant difference was
observed between patients with and without the osteoar-
ticular involvement (P > 0.05), implying that these values
do not play a vital role in the brucellosis diagnosis.
Correlations between CRP and the ESR and leucocyte
ratios have been assessed in several studies in various
subjects. He et al.” reported that the NLR correlated sig-
nificantly with CRP (r, 0.412; P < 0.001) and the ESR (x,
0.362; P = 0.002) in patients with tuberculosis spondyli-
tis. In another study, the NLR and MLR correlated posi-
tively with CRP and the ESR in osteoarthritis, ankylosing
spondylitis and rheumatoid arthritis®. To the best of our
knowledge, this is the first study to analyse the correlation
between the leucocyte sub-group ratio and inflammation
markers and assess cut-off values in patients with osteo-
articular brucellosis. In this study, a positive correlation
of the NLR and MLR with the ESR and CRP was detect-
ed in the patient group. The NLR is an easier and cheaper
test compared with other inflammatory biomarkers such
as CRP*. Hence, leucocyte sub-group ratios could be an
alternative to inflammatory markers in predicting the os-
teoarticular involvement in patients with brucellosis. The
sensitivity and specificity of the ESR, CRP, NLR and
MLR cut-off values obtained from patients with osteo-
articular brucellosis should be supported with different
studies. However, the retrospective nature of this study
and a relatively sample size are limitations of this study.

Conclusion
The NLR, MLR, ESR and CRP values in patients with
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osteoarticular brucellosis were remarkably increased
compared with those without any local involvement. Ad-
ditionally, the NLR and MLR correlate positively with in-
flammatory markers. Hence, this study suggests that the
NLR and MLR could be an alternative to inflammatory
markers in brucellosis with the osteoarticular involve-
ment and that the NLR, MLR, ESR and CRP could be
useful parameters in estimating the clinical course of pa-
tients with brucellosis.
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