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The evaluation of neutrophil to lymphocyte ratio and
platelet to lymphocyte ratio in anorectal abscess
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ABSTRACT

BACKGROUND: Anorectal abscess (ARA) is a commonly observed surgical situation. Our aim is to evaluate neutrophil-lymphocyte
ratio (NLR) and platelet lymphocyte ratio (PLR) in ARA.

METHODS: From January 2014 to March 2019, patients diagnosed with ARA were retrospectively analysed, and a patient group was
formed. Healthy individuals were included in this study as a control group. The demographic characteristics, completed blood count
(CBCQ) and c-reactive protein (CRP) values of patients were analysed. Localisation of abscess in patients was assessed using computed
tomography results. From CBC parameters, white blood count (WBC), NLR and PLR values were identified. The cut-off values for
data, sensitivity and specificity were identified using the receiver operating curve (ROC) analyses.

RESULTS: In the patient group, WBC, CRP, NLR and PLR values were identified to be statistically significantly increased (p<0.001).
When supralevator abscess localisation was compared with other ARA localisations, there was a statistically significant difference for
WABC (p=0.003), but no statistically significant differences were identified for CRP, NLR and PLR (p>0.05). ROC analysis found WBC
had cut-off value of 9.99 10°/uL for ARA diagnosis with 95% sensitivity and 95% specificity, a CRP had 2.5 mg/dL cut-off value with 88%
sensitivity and 95% specificity, NLR had a cut-off of 3.96 with a sensitivity of 82% and specificity of 95% and PLR had a cut-off value of
112.84 with a sensitivity of 71% and specificity of 68%.

CONCLUSION: We believe NLR may be used as a helpful diagnostic marker for ARA diagnosis; however, PLR has low sensitivity
and specificity.
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INTRODUCTION

Anorectal abscess (ARA) is a common surgical condition that
requires incision and drainage for treatment.'! Although ARA
usually manifests itself as pain, tenderness and erythema in the
rectal region, symptoms, such as fever and malaise, are more
prominent with deep abscesses.”! ARA is associated with in-
creased morbidity and mortality if not treated in the early pe-
riod.’! For the diagnosis of ARA, traditional markers, such as
white blood cell count (WBC) and C-reactive protein (CRP),
as well as assistive imaging methods, such as magnetic reso-
nance imaging and computed tomography (CT), are used.'*

Neutrophil to lymphocyte ratio (NLR) and platelet to lympho-

cyte ratio (PLR) are inexpensive, non-invasive and easily calcu-
lated markers obtained from peripheral blood analysis. In the
event of inflammation, the immune response in the systemic
circulation is in the form of neutrophilia and lymphopenia, on
which the use of NLR and PLR as diagnostic markers is gen-
erally based.®”! There are studies in which NLR and PLR were
used as helpful diagnostic markers for the diagnosis and prog-
nosis of diseases and infections with systemic inflammation.®?]

The present study aims to research the use of NLR and PLR,
accompanied by traditional inflammatory markers, as helpful
diagnostic markers for diagnosis of ARA.
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MATERIALS AND METHODS

Ethical approval for this study was obtained from the Clini-
cal Research Ethics Committee of Ordu University, Faculty of
Medicine (Approval number: 2019/75, Date: 09/05/2019). We
retrospectively analyzed patients diagnosed with ARA who
were operated in two hospitals of Ordu between January 2014
and March 2019. Age, gender, symptoms, duration of symp-
toms, type of anaesthesia, CT results, complete blood count
(CBC) and CRP results were recorded. The exclusion criteria
were as follows: patients under |8 years of age, pregnant wom-
en, patients with chronic diseases which might affect NLR and
PLR (diabetes mellitus, hypertension, inflammatory bowel dis-
ease, haematological diseases, coronary artery disease, chron-
ic renal and hepatic failure), patients who were administered
medicine which could affect the CBC parameters (intravenous
immunoglobulin and thyramazole), patients with malignancy,
and patients whose information was inaccessible. The control
patients consisted of healthy individuals applying to the gener-
al surgery outpatient clinic who did not use any medication.
ARA patients were referred to as the patient group and the
control patients as the control group. Patient information was
obtained from hospital information systems and patient files.

Abdominopelvic CT scan results were used to evaluate ARA
localisations, and abscess localisations were classified as sub-
mucosal, intersphincteric, ischiorectal and supralevator ab-
scesses.

Laboratory parameters were examined at time of first at-
tendance (before medical and surgical treatment). Venous
blood samples for CBC were collected in tubes containing
two milliliters (mL) of ethylene-diamine tetra-acetic acid and
analysed in an automated haematology analyser device (Sys-
mex XN-1000, Sysmex Corporation, Kobe, Japan). For CRR,
venous blood samples were collected in empty tubes and
analysed in a Cobas 6000 autoanalyzer (Roche, Mannheim,
Germany). CBC and CRP values were evaluated according
to the reference range accepted by the hospital haematology
laboratory. WBC value was calculated using the parameters
obtained from the CBC analysis. NLR was calculated by di-
viding the neutrophil count by lymphocyte count, and PLR
was obtained by dividing platelet count by lymphocyte count.
Patient symptoms were categorised as pain, swelling, fever
and general status disorder. Oral intake was stopped in the
preoperative period. Patients began analgesic (paracetamol,
nonsteroidal anti-inflammatories, opioids), antibiotic (cipro-
floxacin 500 mg + metronidazole 500 mg / ampicillin+sulbac-
tam 1.5 g) and fluid treatment according to clinical status and
surgeon choice. The operations were performed by general
surgeons in operating room conditions under local anaes-
thesia or general anaesthesia. Tests were requested for local
anaesthesia according to surgeon choice (haemogram, bio-
chemical, coagulation, ELISA), while preoperative tests were
requested for patients who were operated under general an-
aesthesia (haemogram, biochemical, coagulation, ELISA (Hb-
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sAg, anti-HCV, anti-HIV), posteroanterior lung radiography
and electrocardiogram).

Statistical Analysis

Data were analysed using SPSS (Statistical Package for So-
cial Sciences) Version 20 for Windows® (Chicago, IL, USA).
Whereas the descriptive statistics for continuous variables
in our study are expressed as mean, median, standard devi-
ation, minimum and maximum values; they are expressed as
number and percentage for categoric variables. The data dis-
tribution was evaluated using the Kolmogorov-Smirnov test.
Mann-Whitney U and Kruskal-Wallis test were performed for
continuous variables. The chi-square test was used to deter-
mine the relationship between categoric variables. Receiver
operating characteristic (ROC) curve analysis was used to de-
fine the optimal cut-offs for NLR and PLR, with specificities,
sensitivities, and overall accuracies calculated. P-value <0.05
was considered statistically significant.

RESULTS

Of the 302 patients in this study, 157 (52%) were in the con-
trol group and 145 (48%) were in the patient group. Of these
patients, 104 (34.4%) were female and 198 (65.56%) were
male. Of the 145 patients in the patient group, 44 (28%) were
female and 101 (72%) were male, while of the 157 patients in
the control group, 60 were female (41.4%) and 97 were male
(68.6%). The mean age was 38.33£10.01 years in the study
group, 39.77£10.18 years in the patient group and 36.99+9.69
years in the control group. There was no statistically signifi-
cant correlation between the groups concerning age and gen-
der (p>0.05).

Of the patients, 28 (19.3%) were operated under local an-
aesthesia, while |17 (80.7%) were operated under gener-
al anaesthesia. When the symptoms of 145 patients were
examined, 139 had pain (95.8%), |11 had swelling (76.5%),
71 had fever (48.9%) and five had disrupted general status
(3.4%). The symptom duration was first 24 hours for 66 pa-
tients (45.6%), 24-48 hours in 34 patients (23.4%), 48-72
hours in 29 patients (20%) and >72 hours for |6 patients
(1'1%). When the symptom durations and laboratory pa-
rameters of patients were investigated, there was clinically
significant elevation in all parameters with the increase in
symptom duration; however, only the CRP value was signifi-
cantly different (p<0.05). The correlation between duration
of symptoms and laboratory parameters of patients is shown
in Table .

The mean platelet count was determined as 245.55+£50.17
[0°/L in the patient group, and 218.68+42.21 10°L in the
control group. There was a statistically significant difference
in WBC, CRP, NLR and PLR values between the groups
(p<0.05). WBC, CRP, NLR and PLR values of the patients are
given in Table 2.
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In total, perianal abscess was detected in 75 (51.7%) patients,
intersphincteric abscess in 32 (22.1%), ischiorectal abscess
in 30 (20.7%), and supralevator abscess in eight (5.5%). The
comparison of supralevator abscess localisation and other
ARA localisations revealed a statistically significant difference
in WBC (p<0.05), while there was no statistically significant
difference in CRP, NLR and PLR (p>0.05). The relationship
between WBC, CRP, NLR, PLR and abscess localisations in
the patients is given in Table 3.

The evaluation of the ROC analysis revealed a statistically
significant difference in WBC, CRP, NLR and PLR between
the groups (p<0.001). The ROC curve, containing the
WBC, CRP, NLR and PLR data in the study group, is given
in Figure I.

In the ROC analysis, for the diagnosis of ARA, the cut-off val-
ue of 9.99 for WBC had 95% sensitivity and 95% specificity,
the cut-off value of 2.5 mg/dL for CRP had 88% sensitivity and
95% specificity, the value of 3.96 for NLR had 82% sensitivity
and 95% specificity, and the cut-off value of 112.84 for PLR
had 71% sensitivity and 68% specificity. The area under the
ROC curve (AUC) values of WBC, CRP, NLR, and PLR for
predicting ARA and other data in the ROC curve are demon-
strated in Table 4.

DISCUSSION

For diagnosis of ARA, in addition to physical examination
and assisting radiologic investigations, helpful diagnostic
markers like WBC and CRP are commonly used. Early di-

Table I. WBC, CRP, NLR and PLR values according to symptom duration

Variables 0-24 h (n=66) 24-48 h (n=34) 48-72h (n=29) >72h (n=16) p-value®
MeantSD MeantSD MeantSD MeantSD

WBC (10%/pL) 13.19£1.70 13.28+2.39 13.95+4.43 17.47+7.83 0.13

C-reactive protein (mg/dL) 3.21+£0.89 4.12+1.92 5.59+4.87 10.89+9.87 <0.001

NLR 9.47+6.03 12.15£8.09 14.82£7.91 18.58+10.29 0.19

PLR 157.06+52.21 168.32+52.14 160.62+51.47 192.86+54.09 0.17

*The Kruskal-Wallis test was used, and p-values of less than 0.05 were regarded as stati
NLR: Neutrophil lymphocyte ratio; PLR: Platelet lymphocyte ratio; SD: Standard deviat

istically significant. h: Hours; WBC: White blood count; CRP: C-reactive protein;

ion.

Table 2. WBC, CRP, NLR and PLR values of the patients

Variables Patient group (n=145) Control group (n=157) p-value®
MeantSD (min-max) MeanxSD (min-max)

WBC (10%/uL) 13.84+3.82 (2.55-38.61) 7.37£1.69 (3.87-11.41) <0.001

CRP (mg/dL) 4.71£4.85 (0.1-35.78) 0.88+0.77 (0.1—4.45) <0.001

NLR 11.47+8.07 (1.22-48.37) 2.21£1.03 (0.66-8.90) <0.001

PLR 164.36+52.86 (98.50-282.33) 108.13+38.15 (52.71-264.08) <0.001

*The Mann-Whitney U test was used, and p-values of less than 0.05 were regarded as statistically significant. WBC: White blood count; CRP: C-reactive protein; NLR:

Neutrophil lymphocyte ratio; PLR: Platelet lymphocyte ratio; SD: Standard deviation.

Table 3. Abscess localisations and WBC, CRP, NLR and PLR values

Variables Perianal abscess Intersphincteric abscess Ischiorectal abscess Supravelator abscess p-value”
MeantSD MeantSD MeantSD MeantSD

WBC (10%/uL) 13.11£2.87 13.70£3.15 14.25£3.71 19.53+£8.24 0.003

CRP (mg/dL) 4.59+4.94 4.35£3.31 4.16£2.38 9.22+11.31 0.35

NLR 10.46+7.88 12.35%9.08 12.03£7.22 15.62+6.57 0.13

PLR 161.01£53.35 159.95+52.88 172.10£55.86 184.37£34.05 0.44

*The Kruskal-Wallis test was used, and P values of less than 0.05 were regarded as statistically significant. WBC: White blood count; CRP: C-reactive protein; NLR:

Neutrophil lymphocyte ratio; PLR: Platelet lymphocyte ratio; SD: Standard deviation.
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Figure 1. Receiver operating characteristic curve for WBC, CRP,
NLR and PLR data in the study group.

agnosis is crucial for ARA since prolonged diagnosis and
treatment results in poor prognosis in patients. As a result,
helpful diagnostic markers for clinicians guiding ARA diag-
nosis will provide reduced morbidity and mortality. In this
study, the findings showed that NLR has high sensitivity and
specificity with WBC and CRP for the diagnosis of ARA,
and NLR can be used as a helpful diagnostic marker. PLR
has been identified to have low sensitivity and specificity for
diagnosis of ARA.

Currently, conditions such as infection and malignancy with
high morbidity and mortality rates, have led to the search for
new markers. In addition to changes in the neutrophil and
lymphocyte counts in response to inflammation, the findings
showed that platelets were rich in proinflammatory agents
and were able to release active microparticles in case of in-
flammation.l'" Platelet counts are associated with platelet
volume and reactivity, and can be used to reveal the presence
of co-morbidities and inflammatory diseases.I'"'? Moreover,
recent studies showed that platelets contribute to host de-
fense through granules secreted and their count increases in
the case of acute infection.l'*'!! Such conditions developing in
response to inflammation and infections have paved the way

Akalin. Evaluation of NLR and PLR in anorectal abscess

for the use of NLR and PLR as diagnostic markers in recent
years.

In the event that surgical intervention is not carried out for
ARA, it may result in complications such as perianal sepsis and
Fournier’s gangrene.’!! Kahramanca et al.l'""! investigated the
correlation between the number of debridement in Fournier’s
gangrene, Fournier’s gangrene severity index and NLR/PLR,
and they found that NLR and PLR were significant in predicting
the number of debridement. Although Fournier’s gangrene is
a complication that arises from ARA, the presence of an in-
fection identical to Fournier’s gangrene in ARA and high WBC
and CRP values in our study made us think of this context. On
the other hand, the findings showed that supralevator abscess
was the only one in which WBC was significant among oth-
er ARA localisations. We think that this statistical difference
that arose from the diagnosis of supralevator abscess was pro-
longed as it is deeply located. Kahramanca et al. did not find
any significant correlation between the severity index of the
disease and NLR and PLR, which was similar to our study in
which no correlation was found between supralevator abscess
and NLR and PLR. Similarly, NLR and PLR were statistically
significant for the diagnosis of ARA.

Kaplan et al.l'¥ investigated the combination of NLR and PLR
in patients with pancreatitis in 2018, and they found that the
combination was statistically significant when used as a diag-
nostic marker in pancreatic abscess. In the study conducted
by Yildirim et al., NLR and PLR increased the diagnostic val-
ue for tubo-ovarian abscess.'! In a study of 1067 patients
conducted by Kahramanca et al.,['® the findings showed that
NLR could be used as a diagnostic marker for the diagnosis
of acute appendicitis and might help clinical evaluation of
perforated/gangrenous appendicitis. In the study performed
by Sentiirk et al.,l'"l the findings showed that NLR was sig-
nificantly higher in patients with abscess before treatment
when control patients were compared to patients with
peritonsillar abscess. Moreover, in the study conducted by
Seckin et al.,”@ they reported that for a NLR cut-off value
of 2.67, 87% sensitivity and 82% specificity could be reached
for the diagnosis of pelvic inflammatory disease (PID). How-
ever, for the PLR cut-off value of 131.548, 65% sensitivity
and 66% specificity were found in for diagnosis for PID. All

Table 4. Area under the ROC curve of each tested marker

Markers AUC Standard error p-value 95% Confidence interval
Lower limit Upper limit

White blood cell (10%/pL) 0.975 0.012 <0.001 0.952 0.997

C-reactive protein (mg/dL) 0.976 0.007 <0.001 0.962 0.991

Neutrophil to lymphocyte ratio 0.932 0.015 <0.001 0.903 0.961

Platelet to lymphocyte ratio 0.822 0.023 <0.001 0.776 0.868

AUC: Area under the receiver operating characteristic curve; pL: Microliter; mg: Miligram, dL: deciliter.
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of these studies commonly investigated the correlation be-
tween abscess and NLR/PLR, and the results were similar to
those in our study.

There are some limitations in our study. First of all, the ret-
rospective nature of this study and the limited number of
patients are among the limitations. Another limitation is the
absence of cytokines or other acute phase reactants as in-
flammatory markers in the study. On the other hand, there
are some advantages. In the literature, to our knowledge,
there is no study showing the correlation between ARA and
NLR and PLR. In addition, we think that the inclusion of ARA
by classifying based on localisations in this study is another
advantage. In conclusion, we believe NLR may be used as a
helpful diagnostic marker to guide clinicians in the diagnosis
of ARA, while PLR had low sensitivity and specificity.
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Anorektal apsede nétrofil lenfosit orani ve trombosit lenfosit oraninin degerlendirilmesi
Dr. Gagn Akalin

Ordu Universitesi Egitim ve Arastirma Hastanesi, Genel Cerrahi Anabilim Dali, Ordu

AMAC: Anorektal apse (ARA) yaygin goriilen cerrahi bir durumdur. Amacimiz ARA'da nétrofil lenfosit orani (NLO) ve platelet lenfosit oranini
(PLO) degerlendirmektir.

GEREC VE YONTEM: Ocak 2014-Mart 2019 tarihleri arasinda ARA tanili hastalar geriye doniik olarak analiz edilip hasta grubu olusturuldu. Kontrol
grubu igin saglikli bireyler ¢alismaya dahil edildi. Gruplarin demografik 6zellikleri, tam kan sayimi (CBC), C-reaktif protein (CRP) degerleri olarak
analiz edildi. Hastalarin apse lokalizasyonu igin bilgisayarli tomografi sonuglari degerlendirildi. CBC’teki parametrelerden beyaz kiire sayisi (WBC),
NLO ve PLO degerleri saptandi. Receiver operating characteristic (ROC) analizi ile verilerin kestirim degerleri, duyarlilik ve 6zglilliigu saptand.
BULGULAR: Hasta grubunda WBC, CRP, NLO ve PLO degerleri istatistiksel olarak anlamli derecede yliksek saptandi (p<0.001). Hastalarin sup-
ralevator apse lokalizasyonu ile diger ARA lokalizasyonlari karsilastirildiginda WBC'de istatistiksel olarak anlamli fark saptanirken (p=0.003), CRP,
NLO ve PLO'da istatistiksel olarak anlamli fark saptanmadi (p>0.05). ROC analizinde, ARA tanisi icin, WBC’de 9.99 |03/ L kestirim degerinin %95
duyarlilik, %95 6zglillige; CRP’de 2.5 mg/dL kestirim degerinin %88 duyarlilik, %95 ozglillige; NLO'da 3.96 cutoff degerinin %82 duyarlilik, %95
ozglilliige; PLO'da | 12.84 cutoff degerinin %7 duyarlilik ve %68 6zglilliige sahip oldugu belirlendi.

TARTISMA: ARA tanisinda NLO’nun taniya yardimai bir belirteg olarak kullanilabilecegini fakat PLO’nun ise dislik sensitive ve spesiviteye sahip
oldugunu diistinmekteyiz.

Anahtar sozclikler: Anorektal apse; duyarlilik; nétrofil lenfosit orani; dzglilllik; trombosit lenfosit orani.
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