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ABSTRACT
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Introduction: In this study, we aimed to investigate the
diagnostic value of hematologic parameters in pelvic
inflammatory disease (PID).

Methods: In this retrospective study, 122 patients diagnosed
as PID (patient group) and 150 healthy women (control group)
who applied for routine gynecological examination between
May 2010 and May 2016 were included. White blood cell (WBC(),
neutrophil count, lymphocyte count, mean platelet volume
(MPV), platelet/lymphocyte ratio (PLR), neutrophil/lymphocyte
ratio (NLR), platelet distribution volume (PDW), plateletcrit
(PCT) values of the patient and control groups were compared.

Results: There was no difference in terms of age, platelet,
MPV, PCT, PDW values between the patient and control groups
(p>0.05). NLR and PLR values were significantly higher in the
patient group compared to the control group (p<0.001). While
NLR showed a significant positive correlation with C-reactive
protein (CRP) and WBC count, PLR was found to have a
positive correlation only with CRP. In the diagnosis of PID, the
sensitivity of NLR was similar to the increase in WBC count, but
its specificity was higher. The sensitivity (80.3%) and specificity
(78.7%) of NLR were close to neutrophil count, which is an
important inflammatory marker, and it was the second most
valuable marker after neutrophil count in the diagnosis of PID.

Conclusion: It was concluded that NLR, which is one of
the complete blood count parameters, has sensitivity and
specificity higher than white cell count and close to neutrophil
count in PID diagnosis, and is a valuable inflammatory marker
in PID diagnosis.

Keywords: Pelvic inflammatory disease, hematologic
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Amag: Bu calismada hematolojik parametrelerin pelvik
enflamatuvar hastaliktaki (PiH) tanisal degerini incelemeyi
amagcladik.

Yontemler: Bu retrospektif calismaya Mayis 2010 ve Mayis
2016 tarihleri arasinda PiH tanisi alan 122 hasta ile kontrol
grubu olarak rutin jinekolojik muayene icin basvuran 150
saghkl kadin dahil edildi. Calisma ve kontrol gruplarinin
beyaz kiire (WBC), notrofil, lenfosit, ortalama platelet hacmi
(MPV), platelet/lenfosit orani (PLR), notrofil/lenfosit orani
(NLR), platelet dagilim hacmi (PDW), plateletkrit (PCT) degerleri
karsilastirildi.

Bulgular: Calisma ve kontrol gruplari karsilastirildiginda yas,
platelet, MPV, PCT, PDW degerleri acisindan fark saptanmadi
(p>0,05). NLR ve PLR degerleri kontrol grubuna gore hasta
grubunda anlamh yiiksek saptandi (p<0,001). NLR, CRP ve
WBC sayimi ile pozitif yonde anlamli korelasyon gosterirken,
PLR'nin yalnizca C-reaktif proteini (CRP) ile pozitif yonde
anlamli korelasyon gosterdigi saptandi. PiH tanisinda NLR'nin
sensitivitesinin WBC artisi ile benzer, spesifitesinin ise daha
yiksek oldugu saptandi. NLR'nin sensitivite (%80,3) ve
spesifitesinin (%78,7) onemli bir enflamatuvar belirte¢c olan
notrofil sayimina yakin oldugu ve PiH tanisinda hemogram
parametreleri arasinda notrofil sayimindan sonra en degerli
ikinci belirtec oldugu saptandi.

Sonu¢: Hemogram parametrelerinden NLR’nin PiH tanisinda
WBC sayimindan daha vyiiksek ve notrofil sayimina yakin
sensitivite ve spesifiteye sahip oldugu ve PiH tanisinda degerli
bir enflamatuvar belirte¢ oldugu sonucuna variimistir.

Anahtar Kelimeler: Pelvik enflamatuvar hastalik, hematolojik
parametreler, enflamatuvar belirteg
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Introduction

Pelvic inflammatory disease (PID) is a common infection of women of
reproductive age. It is an ascending polymicrobial infection caused by
microorganisms colonizing in the endocervix and causing inflammation
of the upper genital system. Infection extending to the endometrium
and fallopian tubes may affect neighboring pelvic tissues and cause
clinical conditions such as endometritis, pelvic peritonitis, tubo-ovarian
abscess and salpingitis. The PID clinic may vary from mild symptoms
and signs to severe lower abdominal pain, and mild clinical findings
may cause difficulty in diagnosis (1-3). There are studies where changes
in hematological parameters such as neutrophil/lymphocyte ratio (NLR),
platelet/lymphocyte ratio (PLR), mean platelet volume (MPV), plateletcrit
(PCT) in various malignant and benign diseases such as coronary
artery disease, inflammatory diseases, preeclampsia, gynecologic and
gastrointestinal cancers have been evaluated as inflammatory markers
with prognostic and predictive value (4,5).

In this study, we aimed to evaluate hematological parameters as
inflammatory markers in PID.

Methods

In this study, 122 patients admitted to our gynecology and obstetrics
clinic between May 2010 and May 2016 and diagnosed as PID were
included in the patient group, and 150 patients who did not have
active complaints but who applied to our gynecology outpatient clinic
for routine gynecological examination were included in the control
group. The files of the patients were retrospectively reviewed and
patients diagnosed as PID according to the Sexually Transmitted Disease
Guidelines (2) of the Center for Disease Control and Prevention were
included in the study. Specificity increasing criteria such as presence of
tenderness in uterine, adnexal or cervical movements and associated
fever >38.3 °C in patients with acute onset pelvic or lower abdominal
pain, increased cervical mucopurulent discharge, increased erythrocyte
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sedimentation rate or C-reactive protein (CRP) levels were used to
diagnose PID. Patients with chronic disease, existing additional focus of
infection and malignancy were excluded from the study. In addition,
patients with use of non-steroidal anti-inflammatory drugs, antibiotics,
oral anticoagulants, and oral contraceptives that could affect the
parameters evaluated were excluded. Pre-treatment hemoglobin,
hematocrit, white blood cell (WBC) count, platelet, MPV, PCT, platelet
distribution width (PDW), CRP values of the subjects included in the
patient group were recorded and PLR and NLR were calculated. Patient
and control groups were compared in terms of parameters.

Ethics committee approval was obtained for the study (istanbul
Training and Research Hospital Ethics Committee (decision no: 914,
date: 06.01.2017). Informed verbal and written informed consent was
obtained from.

Statistical Analysis

SPSS 15.0 for Windows program was used for statistical analysis.
Regarding descriptive statistics, mean, standard deviation, minimum
and maximum were used for numerical variables, and numbers and
percentages were used for categorical variables. Comparisons of
numerical variables were made by using Student’s t-test when normal
distribution was met and by using Mann-Whitney U test when normal
distribution was not met in the comparison of two independent
groups. The relationship between numerical variables was examined by
Spearman correlation analysis since no parametric test condition was
provided. Statistical significance level was accepted as p<0.05.

Results

Demographic characteristics and hematological parameters of the
groups are shown in Table 1. There was no significant difference
between the groups in terms of mean maternal age (p=0.700), while
the mean parity was significantly lower in the patient group (p<0.001).

Table 1. Comparison of demographic characteristics and complete blood count parameters of patient and control groups

Patient group (n=122)

Mean * SD Min-Max Median
Age 36.4£9.1 18-80 36.5
Parity 2.0+14 0-7 2
Hemoglobin 11.7£1.8 7.5-15 12
Hematocrit 35.9%4.8 234-454 36.2
WBC 129154 4.9-28 11.74
PLT 305.4+110.8 62-728 281
MPV 8.97£1.33 5.8-13.4 9.1
PCT 0.32£0.39 0.1-3.63 0.26
Neutrophil 9.9+5.3 2.4-255 8.195
Lymphocyte 1.940.8 0.3-4.4 1.8
PLR 199.4£123.4 35.4-762.8 167.8
NLR 6.99+6.29 1.19-38.07 4.46
PDW 25.5+17.4 10.3-73.4 16.2
CRP 13.6+£19.2 0.1-96.1 7.8

Control group (n=150)

Mean * SD Min-Max Median p
36.9+4.4 19-45 37.5 0.700
2.7+1.5 0-7 3 <0.001
12.7£1.5 7.9-15.9 12.9 <0.001
38.2t4.1 25.3-50.2 38.7 <0.001
7.6+2.2 3.6-14.7 7.3 <0.001
281.3%71.6 2.7-478 279 0.345
9.28%+1.42 2.3-12.4 9.3 0.066
0.2740.09 0.1-1.1 0.3 0.799
4.7+1.8 1.9-12 43 <0.001
2.3+0.7 0.5-4.3 23 <0.001
131.9£51.2 1.8-371.2 120.4 <0.001
2.251+1.84 0.78-20.98 1.92 <0.001
24.1£16.2 11-64.1 16.2 0.326

SD: standard deviation, Min: minimum, Max: maximum, WBC: white cell count, PLT: platelet, MPV: mean platelet volume, PCT: plateletcrit, PLR: platelet/lymphocyte ratio, NLR:

neutrophil/lymphocyte ratio, PDW: platelet distribution volume, CRP: C-reactive protein
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When the treatment methods were examined, it was seen that 77% of
the patient group received medical treatment and 23% received surgical
treatment. Compared with the control group, lymphocyte, hemoglobin
and hematocrit values were significantly lower in the patient group
(p<0.001), whereas neutrophil and WBC counts were significantly higher
in the patient group (p<0.001). PLR and NLR were significantly higher
in the patient group (p<0.001). There was no significant difference
between patient and control groups in terms of platelet count, MPV, PCT
and PDW values (p>0.05).

The correlation analyses of CRP and WBC values and other hematological
parameters of the subjects in the patient group are shown in Table 2.
While there was a significant positive correlation between NLR and
PLR values and CRP values (r=0.398, p<0.001 and r=0.282, p=0.002,
respectively), there was a significant negative correlation between MPV
and CRP values (r=-0,185, p=0.041). There was no significant correlation
between PCT and PDW values and CRP values (p>0.05). While there was
a significant positive correlation between NLR and WBC values (r=0.593,
p<0.001), there was no significant correlation between PCT, MPV, PDW
and PLR values and WBC values (p>0.05).

In receiver operator characteristic analysis, sensitivity and specificity of
neutrophil count in the diagnosis of PID were found to be 82% with a
cut-off value of 5.63, and sensitivity was 80.3% and specificity was 78.3%
for a cut-off value of 2.58 for NLR. When the cut-off value for WBC count

Table 2. Correlation analysis of CRP, WBC and other hematological
parameters

CRP (n=122) WBC (n=122)

Rho p Rho p
WBC 0.270* 0.003
PCT 0.047 0.607 0.146 0.108
NLR 0.398** <0.001 0.593** <0.001
PLR 0.282* 0.002 0.048 0.601
MPV -0.185* 0.041 -0.094 0.304
PDW -0.037 0.686 0.100 0.274

CRP: C-reactive protein, WBC: white cell count, PCT: plateletcrit, NLR: neutrophil/
lymphocyte ratio, PLR: platelet/lymphocyte ratio, MPV: mean platelet volume, PDW:
platelet distribution volume, Rho: Spearman’s r, *: p<0.05, **: p<0.001

was taken as 8.42, its sensitivity and specificity were 80.3% and 70.4%,
respectively (Table 3).

Discussion

In this retrospective study, we investigated whether NLR, PLR, MPV, and
PDW could be used as a diagnostic marker in PID. Our hypothesis in this
study was that these parameters might be diagnostic markers such as
CRP and increased WBC count used in the diagnosis of PID. In accordance
with our hypothesis, in our study, NLR and PLR values were found to
be higher in patients with PID compared to the control group. As a
result of this study, these parameters were found to have an important
role in the diagnosis of PID as inflammatory markers. In addition, the
sensitivity and specificity of NLR in the diagnosis was found to be high.
As a result of our study, the sensitivity of NLR was similar to the increase
in WBC count and the specificity was higher in the diagnosis of PID. The
sensitivity and specificity of NLR was found to be close to neutrophil
count, which is an important inflammatory marker, and was the second
most valuable marker in the diagnosis of PID after neutrophil count.

PID is an inflammatory disorder of the female upper genital system
and includes different clinical features such as endometritis, salpingitis,
tubo-ovarian abscess and pelvic peritonitis. The clinical diagnosis is 65-
90%, even in the most experienced hands (2,6). Early diagnosis not only
reduces the risk of infection spread but also reduces the complication
rates. Although laparoscopy is the gold standard for diagnosis, it is a
costly and invasive procedure that limits its use. Although the diagnosis
of PID is mainly made clinically, laboratory tests are used as auxiliary
diagnostic tools. Since clinical findings are non-specific and obscure
in many cases, laboratory tests play an important role in supporting
the diagnosis (2,3). In the meta-analysis of the diagnostic value of the
markers used in the diagnosis of PID, Kahn et al. (7) concluded that
there was no biomarker that could be used alone or in combination
in the diagnosis of PID. In 10 of the 12 studies examined in this meta-
analysis, laparoscopy was considered the gold standard in diagnosis,
while the sensitivity of CRP was reported to be 74-93% and the sensitivity
of sedimentation was reported to be 64-81%. CRP begins to increase 48
hours after the onset of symptoms. Increased CRP and sedimentation
may also be associated with non-inflammatory factors such as age,
anemia, gender, and renal failure (8). Therefore, the use of these two

Table 3. Diagnostic values of complete blood count parameters in pelvic inflammatory disease

AUC Cut-off Sensitivity Specificity PPV NPV
NLR 0.864 2.58 80.3 78.7 75.4 83.1
Neutrophil 0.863 5.63 82.0 82.0 78.7 84.8
WBC 0.827 8.42 80.3 70.4 71.5 82.2
PLR 0.679 127 68.0 60.0 58.0 69.8
Lymphocyte 0.330 2.1 66.4 61.3 58.3 69.2
MPV 0.421 9.35 61.5 493 50.0 61.5
PCT 0.509 0.252 52.5 473 448 55.0
PLT 0.533 279.5 50.8 50.7 45.6 55.9
PDW 0.465 16.1 50.8 473 44.0 54.2

AUC: area under the curve, PPV: positive predictive value, NPV: negative predictive value, NLR: neutrophil/lymphocyte ratio, WBC: white cell count, PLR: platelet/lymphocyte ratio, MPV:

mean platelet volume, PCT: plateletcrit, PLT: platelet, PDW: platelet distribution width
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parameters in diagnosis is limited. This necessitates the evaluation of
additional inflammatory markers in the diagnosis of PID.

As a result of neutrophil activation caused by tissue destruction,
the release of enzymes such as myeloperoxidase, acid phosphatase
and elastase increases and neutrophil dominance is observed and
thus NLR increases. In recent studies, NLR has been evaluated as an
inflammatory marker (9-12). AKopuz et al. (10) reported that NLR values
were significantly higher in patients diagnosed with PID compared to
the control group before treatment, and in these patients they found
that clinical improvement and NLR regressed to normal levels after
treatment. They concluded that NLR could be used as a marker of clinical
improvement in PID. In a study investigating the diagnostic value of
complete blood count (CBC) parameters and CRP in PID cases, Seckin et
al. (11) found that NLR had the highest sensitivity and specificity in the
diagnosis of PID and had similar sensitivity and specificity to CRP. They
concluded that NLR could be used together with other CBC parameters
in the diagnosis of PID.

Consistent with the literature, in our study, NLR was significantly higher
in the PID group than in the control group (p<0.001). It was observed
that NLR had the second highest sensitivity (80.3%) and specificity
(78.7%) after neutrophil count among all CBC parameters. Thus, we
found that NLR has higher sensitivity and specificity in the diagnosis of
PID compared to WBC, and PDW, PLR and MPV, which are examined as
inflammatory markers in recent studies, and consequently that NLR is a
valuable inflammatory marker that can be used in the diagnosis of PID,
such as CRP. Compared with similar studies in the literature, the high
number of cases may be considered as the superior aspect of our study.

PLR has been shown to increase significantly in many inflammatory
diseases (11,13-15). Consistent with the literature, in our study, PLR was
found to be significantly higher in patients with PID, whereas sensitivity
(68%) and specificity (60%) of PLR were lower than NLR and WBC, and
higher than MPV and PDW.

MPV, which is a marker of function and activation of platelets, is altered
by platelet activation (12,13). MPV has been shown to decrease in
inflammatory diseases such as rheumatoid arthritis and inflammatory
bowel disease in recent studies (16,17). In the study of Incebiyik et al.
(12), MPV was significantly lower in patients with PID and MPV was a
more valuable marker in the diagnosis of PID than leukocyte count.
Although Seckin et al. (11) found that MPV was significantly lower in
patients with PID; they suggested that MPV was not a valuable marker
in the diagnosis of PID (11). Contrary to these studies, no statistically
significant difference was found between patient and control groups for
MPV. In the diagnosis of PID, sensitivity (61.5%) and specificity (49.3) of
MPV were lower than NLR and PLR. While PDW values were not different
between the patient and control groups, the sensitivity (50.8%) and
specificity (47.3%) of PDW were not considered as a valuable marker in
the diagnosis of PID.

Retrospective design of the study, lack of CRP values in the control group
and the effect of treatment on the parameters examined were the main
limitations of our study. In addition, the fact that the presence of pelvic
abscess, an important complication of PID, on the studied parameters
has not been investigated is another limitation of our study.
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Conclusion

It was found that NLR was more specific and sensitive than MPV, PDW,
PLR parameters in the diagnosis of PID. In addition, it was concluded that
NLR, which has a higher sensitivity and specificity than WBC count and
similar sensitivity and specificity to neutrophil count, has an important
role in the diagnosis of PID. Further studies are needed on this subject.
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