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ABSTRACT

Objective: This study aimed to evaluate the diagnostic performance of selected hematological markers for differentiating
histopathologically confirmed acute appendicitis (AA) from reactive lymphoid hyperplasia (RLH) in children and to investigate
their independent associations with AA.

Material and Methods: This retrospective, single-center study included 195 children with histopathologically confirmed AA
(n=45) or RLH (n=150) following appendectomy. Preoperative leukocyte, neutrophil, lymphocyte, and platelet counts were
recorded, and the systemic immune-inflammation index (SIl) was calculated as platelet count x neutrophil count/lymphocyte
count. The discriminatory performance of the hematological markers was evaluated using receiver operating characteristic (ROC)
curve analysis, and optimal cutoff values were determined using the Youden index. Multivariable logistic regression analyses
were performed to identify factors independently associated with AA.

Results: Leukocyte, neutrophil, platelet, and Sll values were significantly higher in the AA group than in the RLH group, whereas
the lymphocyte count was significantly lower (all p<0.05). ROC analysis showed the highest discriminatory performance for
neutrophil count (AUC=0.724; 95% Cl: 0.648-0.800), followed by Sl (AUC=0.712; 95% Cl: 0.634-0.791) and leukocyte count
(AUC=0.690; 95% Cl: 0.611-0.769). At the optimal cutoff values, neutrophil count had a sensitivity of 84.4% and a specificity of
56.7%, whereas Sll had a sensitivity of 82.2% and a specificity of 56.0%. In multivariable analysis, Sll remained independently
associated with AA after adjustment for age, sex, and leukocyte count (adjusted OR=1.258 per 1,000-unit increase; 95% Cl: 1.068—
1.482; p=0.006). In the conventional hematological model excluding SlI, neutrophil and platelet counts were independently and
positively associated with AA, whereas lymphocyte count was inversely associated.

Conclusion: Selected hematological markers may provide supportive information for differentiating AA from RLH in children.
Although SIl was independently associated with AA, it did not demonstrate a diagnostic advantage over the absolute neutrophil
count. Therefore, SIl and other routine hematological markers should be considered adjuncts to, rather than standalone
substitutes for, clinical assessment and imaging findings.
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Cocuklarda akut apandisit ile reaktif lenfoid hiperplazinin ayirici tanisinda
secilmis hematolojik belirteclerin tanisal degeri: Retrospektif tek merkezli
bir calisma

OzZET

Amag: Bu calismanin amaci, cocuklarda histopatolojik olarak dogrulanmis akut apandisit (AA) ile reaktif lenfoid hiperplazinin (RLH) ayirici tanisinda secilmis
hematolojik belirteglerin tanisal performansini degerlendirmek ve bu belirteglerin AA ile bagimsiz iliskilerini arastirmakdir.

Gereg ve Yontemler: Bu retrospektif, tek merkezli ¢alismaya, apendektomi sonrasi histopatolojik olarak AA (n=45) veya RLH (n=150) tanisi dogrulanan
toplam 195 cocuk dahil edildi. Ameliyat 6ncesi I6kosit, notrofil, lenfosit ve trombosit sayilari kaydedildi ve sistemik immun-inflamasyon indeksi (Sll),
trombosit x nétrofil/lenfosit formli kullanilarak hesaplandi. Hematolojik belirteglerin ayirt edici performansi, alici isletim karakteristigi (ROC) egrisi analizi
ile degerlendirildi ve optimal esik degerleri Youden indeksi kullanilarak belirlendi. AA ile bagimsiz olarak iliskili faktorleri degerlendirmek amaciyla ¢ok
degiskenli lojistik regresyon analizleri gergeklestirildi.

Bulgular: Akut apandisit grubunda I6kosit, notrofil, trombosit ve Sl degerleri RLH grubuna gére anlamli olarak daha ytiksek, lenfosit sayisi ise daha dugtiktu
(timi p<0,05). ROC analizinde en yiiksek ayirt edici performans nétrofil sayisinda saptandi (AUC=0,724; %95 GA: 0,648-0,800); bunu SIl (AUC=0,712; %95
GA: 0,634-0,791) ve l6kosit sayisi (AUC=0,690; %95 GA: 0,611-0,769) izledi. Optimal esik degerlerinde notrofil sayisinin duyarliigi %84,4, 6zgullugu %56,7;
SI’nin duyarlihg %82,2, 6zgulligi %56,0 idi. Cok degiskenli analizde Sll, yas, cinsiyet ve l6kosit sayisi i¢in diizeltme yapildiktan sonra AA ile bagimsiz olarak
iliskili bulundu (dizeltilmis OR=1,258/her 1000 birimlik artis; %95 GA: 1,068-1,482; p=0,006). SII'nin yer almadig konvansiyonel hematolojik modelde ise
noétrofil ve trombosit sayilari AA ile bagimsiz ve pozitif yonde, lenfosit sayisi ise ters yonde iliskiliydi.

Tartigma: Secilmis hematolojik belirtegler, cocuklarda AA ile RLH’nin ayirt edilmesinde destekleyici bilgiler saglayabilir. SlI, AA ile bagimsiz olarak iliskili
bulunmasina ragmen mutlak notrofil sayisina gore tanisal bir Ustinlik gostermemistir. Bu nedenle SlI ve diger rutin hematolojik belirtegler, tek basina
tanisal testler olarak degil, klinik degerlendirme ve goriintiileme bulgularini tamamlayan yardimci parametreler olarak degerlendirilmelidir.

Anahtar Kelimeler: Apandisit; biyobelirtegler; gocuk; lenfoid doku; I6kosit sayimi.
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INTRODUCTION

Acute appendicitis (AA) is the most common pediatricabdominal
surgical emergency, with a lifetime risk of approximately 7-8%
and a peak incidence during the second decade of life (1).
Despite advances in laboratory testing and imaging, diagnosis

lymphoid tissue growth, it is encountered predominantly in
children and adolescents (6, 7). Importantly, RLH may cause
appendiceal wall thickening and luminal distension that closely
resemble AA on ultrasonography, increasing the likelihood of
unnecessary appendectomy (8, 9). As definitive diagnosis relies

remains challenging because clinical manifestations are often
nonspecific, particularly in younger children, who frequently
lack the classic triad of right lower quadrant pain, fever, and
leukocytosis (2). Although clinical scoring systems such as the
Pediatric Appendicitis Score (PAS) and modified Alvarado score
facilitate risk stratification, neither provides sufficient diagnostic
accuracy when used alone (3).

Negative appendectomy continues to occur in approximately
10-20% of pediatric cases (4, 5). Reactive lymphoid hyperplasia
(RLH), a frequent but underrecognized pathological finding
in these patients, is characterized by lymphoid follicular
enlargement with preservation of normal appendiceal
architecture and the absence of acute inflammatory changes
(5). Because RLH commonly develops in response to viral
or other antigenic stimulation during periods of active

on postoperative histopathological examination, additional
preoperative diagnostic tools are needed (4).

Routine complete blood count (CBC) parameters and CBC-
derived inflammatory indices have attracted increasing
interest because they are inexpensive, rapidly available,
and readily incorporated into emergency evaluation (10,
11). Conventional hematological parameters, particularly
leukocyte and neutrophil counts, remain widely used in
the assessment of suspected AA, while composite indices
such as the neutrophil-to-lymphocyte ratio (NLR) have also
demonstrated diagnostic and prognostic value (12). More
recently, the systemic immune-inflammation index (Sll),
calculated as platelet countxneutrophil count/lymphocyte
count, has emerged as a composite marker integrating different
components of the inflammatory and immune responses (13).
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Originally introduced as a prognostic marker for hepatocellular
carcinoma, Sll has subsequently been investigated in various
inflammatory and surgical conditions (13).

Previous studies have investigated Sll and other hematological
markers in pediatric AA and have reported their potential
diagnostic value and associations with disease severity (14—
17). However, most studies have compared patients with AA
with heterogeneous control populations, including those with
negative appendectomy specimens or mesenteric lymphadenitis
and elective surgical patients, rather than focusing specifically
on histopathologically confirmed RLH (18, 19). This distinction
is clinically relevant because RLH may mimic AA both clinically
and radiologically and may itself be accompanied by alterations
in inflammatory parameters.

Therefore, this study aimed to evaluate the diagnostic
performance of selected hematological markers, including
leukocyte, neutrophil, lymphocyte, and platelet counts and
Sll, for differentiating histopathologically confirmed AA from
RLH in children undergoing appendectomy. We also sought to
determine clinically relevant cutoff values for these markers
and to assess their associations with AA after adjustment for
potential confounding factors.

MATERIAL AND METHODS

Study Design

A retrospective diagnostic accuracy study was conducted at a
tertiary pediatric surgery center in Turkiye between January
2020 and December 2024. The study was approved by the
University of Health Sciences, UUmraniye Training and Research
Hospital Ethics Committee (approval no. 216; September 11,
2025) and conducted in accordance with the Declaration of
Helsinki. The requirement for informed consent was waived
because of the retrospective design.

Patient Selection

Approximately 1,400 pediatric appendectomies were
performed during the study period. Reactive lymphoid
hyperplasia (RLH) was identified in 150 specimens. A randomly
selected cohort of 45 children with acute appendicitis (AA)
served as the comparison group. Therefore, the proportions
of AA and RLH in this analysis were not intended to represent
the institutional incidence of AA or the overall negative
appendectomy rate.

The final diagnosis was established by histopathological
evaluation of the resected appendix. Based on these findings,
patients were assigned to either the AA group (n=45) or the
RLH group (n=150). Only patients with histopathologically
confirmed AA or RLH were included.

The exclusion criteria were incomplete preoperative complete
blood count (CBC) data, concurrent systemic infection, chronic
inflammatory, hematological, or immunological disease,
malignancy, or preoperative treatment with corticosteroids or
immunosuppressive agents.
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Clinical Management

Children presenting with suspected AA underwent routine
clinical evaluation supported by laboratory and imaging findings.
The indication for appendectomy was determined according
to the overall clinical assessment. Perioperative antibiotic
therapy followed institutional treatment protocols, whereas
postoperative management was individualized according to
operative findings and clinical recovery.

Data Collection and Laboratory Measurements

Age and sex were recorded for all participants. Peripheral
venous blood samples obtained before surgery were analyzed
for white blood cell (WBC), neutrophil, lymphocyte, and platelet
counts using automated hematology analyzers in the central
laboratory under standardized quality-control procedures.

The systemic immune-inflammation index (SIl) was calculated
according to the method described by Hu et al. (13) SlI=[platelet
count (x10¥uL) x neutrophil count (x10%uL)]/lymphocyte count
(x10%/uL).

Individual CBC parameters and calculated Sl values were
subsequently compared between the two study groups.

Outcome Measures

The primary objective was to evaluate the diagnostic
performance of selected hematological markers, including
WBC, neutrophil, lymphocyte, and platelet counts and SlI, for
differentiating histopathologically confirmed AA from RLH.
Receiver operating characteristic (ROC) curve analysis was
used to assess the discriminatory performance of each marker
by determining the area under the curve (AUC), sensitivity,
specificity, positive predictive value (PPV), and negative
predictive value (NPV) at the optimal cutoff values.

A secondary objective was to evaluate whether the investigated
hematological markers were independently associated with AA
after adjustment for age and sex using multivariable logistic
regression analysis.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics for
Windows (IBM Corp., Armonk, NY, USA). Continuous variables
are presented as meantstandard deviation (SD) and median,
and categorical variables as number (n) and percentage (%).
The distribution of continuous variables was assessed using the
Shapiro—Wilk test together with visual inspection of histograms
and Q—Q plots. Because continuous variables were not normally
distributed, between-group comparisons were performed
using the Mann-Whitney U test. Categorical variables were
compared using the chi-square test.

Receiver operating characteristic (ROC) curve analysis was used
to assess the discriminatory performance of each hematological
marker. Areas under the curve (AUCs) with 95% confidence
intervals (Cls) were calculated, and optimal cutoff values
were determined using the Youden index, with corresponding
sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV).
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Table 1. Comparison

between the acute a
hyperplasia groups

Gender, n (%) 0.7932
Male 23 (51.1) 80 (53.3)
Female 22 (48.9) 70 (46.7)
Age (years) 11.7+4.3/12.0 10.7¢5.2/11.0 0.308°
mean+SD / median
a: Chi-Kare (Chi-Square) test; b: Mann—Whitney U test; SD: Standard deviation.

Multivariable logistic regression analysis was performed
to identify factors independently associated with acute
appendicitis (AA) using three Enter models. Model 1 included
age, sex, and Sll; Model 2 additionally included WBC count.
Because Sll is derived from neutrophil, lymphocyte, and platelet
counts, these components were evaluated separately in Model
3 together with age, sex, and WBC count. Sll was scaled per
1,000-unit increase. Results are reported as adjusted odds
ratios (aORs) with 95% Cls. Multicollinearity was assessed using
variance inflation factors (VIFs), and model performance was
summarized using Nagelkerke R2. All tests were two-sided, with
p<0.05 considered statistically significant.

RESULTS
Patient Demographics

The study included 195 children, comprising 45 patients
with acute appendicitis (AA) and 150 with reactive lymphoid
hyperplasia (RLH). Sex distribution was similar between the
groups (51.1% vs. 53.3% male, respectively; p=0.793), as
was age (median, 12.0 vs. 11.0 years, respectively; p=0.308)
(Table 1). Because the AA cohort was randomly selected, the
proportions of AA and RLH in the study population were not
intended to represent the institutional incidence of AA or the
overall negative appendectomy rate.

Laboratory Parameters

All evaluated complete blood count (CBC) parameters differed
significantly between the two groups (Table 2). Leukocyte count

Table 2. Comparison of preoperative labora

reactive lymphoid hyperplasia

Parameters Acute appendicitis (n=45)
MeanSD / Median
15.4479 / 14.2

11.50+4.06 / 10.72

Leukocyte (x10%uL)
Neutrophil (x10%/uL)
Platelet (x10%/uL) 306.0+64.1 / 301.0
Lymphocyte (x10%uL) 1.84+0.91 / 1.61

Sl 2.625+2.119 / 1.897
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was higher in the AA group than in the RLH group (mean%SD:
15.4+7.9 vs. 13.0£12.1 x10%/pL; median: 14.2 vs. 10.5 x10%/uL;
p<0.001). Similar findings were observed for neutrophil count
(11.5044.06 vs. 8.22+4.77 x10¥uL; median: 10.72 vs. 6.71 x10%
uL; p<0.001) and platelet count (306.0+64.1 vs. 284.1+74.5
x10%/uL; median: 301.0 vs. 281.0 x10%uL; p=0.034). In contrast,
lymphocyte count was lower in the AA group (1.84+0.91 vs.
2.16+0.99 x10%uL; median: 1.61 vs. 2.06 x10%uL; p=0.039). SlI
values were also significantly higher in the AA group than in the
RLH group (mean#SD: 2.625+2.119 vs. 1.634+2.139; median:
1.897 vs. 963; p<0.001).

Diagnostic Performance

Receiver operating characteristic (ROC) analysis demonstrated
the highest AUC for neutrophil count (AUC=0.724; 95% Cl:
0.648-0.800), followed by SII (AUC=0.712; 95% Cl: 0.634—
0.791) and leukocyte count (AUC=0.690; 95% Cl: 0.611-0.769)
(Table 3; Fig. 1). Platelet and lymphocyte counts showed lower
discriminatory ability, with AUC values below 0.65. Thus,
although Sl demonstrated moderate discriminatory ability, its
AUC did not exceed that of the absolute neutrophil count.

According to the Youden index, the optimal cutoff value was
7.715 x10%uL for neutrophil count and 1.081 for SIl. At these
thresholds, neutrophil count yielded a sensitivity of 84.4%,
specificity of 56.7%, positive predictive value (PPV) of 36.9%,
and negative predictive value (NPV) of 92.4%. For SlI, the
corresponding sensitivity, specificity, PPV, and NPV were 82.2%,
56.0%, 35.9%, and 91.3%, respectively (Table 3).

Multivariable Logistic Regression Analysis

The results of the multivariable logistic regression analyses are
presented in Table 4. In Model 1, which included age, sex, and
Sll, Sll remained independently associated with AA (aOR=1.264
per 1,000-unit increase; 95% Cl: 1.072-1.490; p=0.005), whereas
age and sex were not independently associated with AA.

In Model 2, after additional adjustment for leukocyte count, Sl
remained independently associated with AA (aOR=1.258 per
1,000-unit increase; 95% Cl: 1.068-1.482; p=0.006). Leukocyte
count was not independently associated with AA in this model
(aOR=1.018; 95% Cl: 0.991-1.046; p=0.200).

Reactive lymphoid hyperplasia (n=150) p
MeanSD / Median
13.0+£12.1 / 10.5 <0.001
8.22+4.77 / 6.71 <0.001
284.1+74.5 / 281.0 0.034
2.1620.99 / 2.06 0.039
1.634+2.139 / 0.963 <0.001

*: Mann—Whitney U test. Sll: Systemic Immune-Inflammation Index = (Platelet countxNeutrophil count) / Lymphocyte count.
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Table 3. ROC curve analysis: discriminatory perf

appendicitis from reactive lymphoid hyperplasia

Neutrophil (x10%uL) 7.715
Sl 1.081

0.724 (0.648-0.800)
0.712 (0.634-0.791)

Leukocyte (x10¥pL) 10.985 0.690 (0.611-0.769)
Platelet (x10¥/uL) 275.5 0.604 (0.516-0.693)
Lymphocyte (x10%/uL) 1.695 0.602 (0.510-0.693)

value; NPV: Negative predictive value.

Table 4. Multivariable logistic regression analysi:

Model Variables

Model 1

Age at surgery (years)
Sex (Ref: Male)
Sll (per 1,000-unit increase)

Model 2 Age at surgery (years)
Sex (Ref: Male)
Sll (per 1,000-unit increase)

WBC count (x10%uL)

Model 3 Age at surgery (years)
Sex (Ref: Male)
WBC count (x10%uL)
Neutrophil count (x10%/uL)
Platelet count (x10%pL)

Lymphocyte count (x10%uL)

index; WBC: White blood cell; VIF: Variance inflation factor.

In Model 3, which evaluated conventional hematological
parameters without SlI, age (aOR=1.119; 95% Cl: 1.021-1.227;
p=0.017), neutrophil count (aOR=1.162; 95% Cl: 1.065-1.267;
p<0.001), and platelet count (aOR=1.006; 95% Cl: 1.001-1.012;
p=0.039) were independently and positively associated with AA,
whereas lymphocyte count was inversely associated with AA
(aOR=0.653; 95% Cl: 0.437-0.976; p=0.038). Sex (p=0.413) and
leukocyte count (p=0.700) were not independently associated
with AA in this model. No evidence of relevant multicollinearity
was observed, with VIF values ranging from 1.026 to 1.082 in
Model 1, from 1.027 to 1.100 in Model 2, and from 1.063 to
1.230 in Model 3. Nagelkerke R? values were 0.084, 0.096, and
0.226 for Models 1, 2, and 3, respectively.

DISCUSSION

The present study evaluated selected hematological markers for
differentiating histopathologically confirmed reactive lymphoid
hyperplasia (RLH) from acute appendicitis (AA) in children

JOUR UMRANIYE PEDIATR 2026;6(2):74-81

84.4 56.7 36.9 92.4
82.2 56.0 35.9 91.3
84.4 533 34.9 91.9
71.0 48.0 29.1 84.7
55.6 64.0 32.9 83.2

Cutoff values determined by the Youden index (maximum of sensitivity + specificity — 1). Top two performers (neutrophil count and SlI) are highlighted.
SlI: Systemic Immune-Inflammation Index = (PlateletxNeutrophil) / Lymphocyte; AUC: Area under the ROC curve; Cl: Confidence interval; PPV: Positive predictive

aOR 95% Cl p

1.075 0.993-1.164 0.074
0.815 0.399-1.664 0.574
1.264 1.072-1.490 0.005
1.083 0.999-1.174 0.054
0.799 0.390-1.635 0.539
1.258 1.068-1.482 0.006
1.018 0.991-1.046 0.200
1.119 1.021-1.227 0.017
0.726 0.337-1.564 0.413
1.007 0.972-1.043 0.700
1.162 1.065-1.267 <0.001
1.006 1.001-1.012 0.039
0.653 0.437-0.976 0.038

The Enter method was used for all models. VIF ranges were 1.026—1.082 for Model 1, 1.027-1.100 for Model 2, and 1.063-1.230 for Model 3. Nagelkerke R?
values were 0.084, 0.096, and 0.226 for Models 1, 2, and 3, respectively. aOR: Adjusted odds ratio; Cl: Confidence interval; SlI: Systemic immune-inflammation

undergoing appendectomy. Patients with AA had significantly
higher leukocyte, neutrophil, platelet, and SlI values and lower
lymphocyte counts than those with RLH. Among the evaluated
markers, neutrophil count had the highest discriminatory
performance (AUC=0.724), followed by SII (AUC=0.712) and
leukocyte count (AUC=0.690). In multivariable analysis, Sl
remained independently associated with AA after adjustment
for age, sex, and leukocyte count. However, in a separate model
evaluating conventional hematological parameters, neutrophil
and platelet counts were independently and positively
associated with AA, whereas lymphocyte count showed an
inverse association. Taken together, these findings suggest
that SIl may provide supportive information in differentiating
AA from RLH but does not demonstrate a clear diagnostic
advantage over routinely available hematological parameters,
particularly the absolute neutrophil count.

Differentiating AA from RLH before surgery remains challenging
because both conditions may share overlapping clinical and
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Figure 1. Receiver operating characteristic (ROC) curves showing the
discriminatory performance of selected hematological markers for
differentiating acute appendicitis from reactive lymphoid hyperplasia
in children. Neutrophil count showed the highest area under the curve
(AUC=0.724), followed by the systemic immune-inflammation index (Sl;
AUC=0.712), leukocyte count (AUC=0.690), platelet count (AUC=0.604),
and lymphocyte count (AUC=0.602).

ultrasonographic features. RLH is characterized by lymphoid
follicular enlargement within the appendiceal wall, usually
related to viral infection or antigenic stimulation, and may
produce mural thickening that resembles inflammatory
appendicitis (8, 20). Previous studies have reported RLH in
approximately 10-20% of pediatric appendectomy specimens,
although this proportion varies according to patient
selection and pathological criteria (7, 21). Because definitive
differentiation between AA and RLH relies on histopathological
examination of the resected appendix, the identification of
preoperative parameters that may contribute to this distinction
remains clinically relevant (8, 9).

The systemic immune-inflammation index integrates platelet,
neutrophil, and lymphocyte counts into a single parameter and
therefore reflects several components of the inflammatory and
immune responses (13). The higher Sll values observed in AA in
the present study are consistent with the neutrophilia, relative
lymphopenia, and platelet response that may accompany
acute inflammation. RLH, in contrast, represents lymphoid
proliferation associated with antigen-drivenimmune stimulation
rather than the neutrophil-predominant inflammatory response
characteristic of AA (5, 8). Nevertheless, these hematological
changes are not specific to appendicitis and may occur in a
variety of inflammatory conditions. Accordingly, Sl should be
regarded as a supportive inflammatory marker rather than a
disease-specific biomarker.

The ROC findings provide important context for interpreting the
potential role of SlI. Neutrophil count showed the highest AUC
(0.724), followed closely by Sl (0.712), whereas leukocyte count
had an AUC of 0.690. Therefore, although Sll demonstrated
moderate discriminatory ability, it did not outperform the
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absolute neutrophil count. Previous pediatric studies have
also reported diagnostic or prognostic associations between
SIl and acute appendicitis. Firinci et al. (17) reported high
diagnostic performance for SIl when children with appendicitis
were compared with elective surgical controls. Feier et al. (15)
demonstrated associations between systemic inflammatory
indices and appendicitis severity across different age groups.
Siki et al. (16) also reported diagnostic value for Sl in children
with AA. Differences in diagnostic performance across studies
may partly reflect differences in comparator populations. In
the present study, the control group consisted exclusively
of patients with histopathologically confirmed RLH, which
represents a clinically relevant mimic of AA and may itself be
associated with alterations in inflammatory parameters.

The multivariable analyses further clarify the relationship
between SII and conventional hematological markers. SlI
remained independently associated with AA after adjustment
for age and sex and retained this association after leukocyte
count was added to the model. However, because Sl is
mathematically derived from neutrophil, lymphocyte, and
platelet counts, its individual components were evaluated
in a separate model to avoid simultaneously entering
mathematically dependent variables. In this conventional
hematological model, neutrophil and platelet counts were
independently and positively associated with AA, whereas
lymphocyte count was inversely associated; leukocyte count
was not independently significant. These findings indicate that
the association observed for Sl likely reflects the combined
contribution of its constituent hematological components
and should not be interpreted as evidence of superiority over
simpler CBC parameters. In particular, the strong independent
association of neutrophil count, together with its numerically
higher AUC, supports the continued clinical relevance of this
readily available conventional marker.

At their optimal cutoff values, both neutrophil count and
SIl demonstrated sensitivities above 80% and NPVs above
90% in the present cohort, whereas specificity and PPV were
comparatively modest. These findings suggest that lower values
of these markers may provide supportive information when AA
is considered less likely; however, they should not be used in
isolation to exclude the diagnosis or determine management.
Importantly, predictive values are influenced by disease
prevalence, and the deliberately unequal composition of our
study population (45 AA and 150 RLH cases) does not represent
the prevalence of these diagnoses in routine clinical practice.
Therefore, the PPV and NPV observed in this cohort should not
be directly extrapolated to unselected pediatric populations.
Rather than serving as standalone decision thresholds, these
hematological markers may be most appropriately interpreted
alongside clinical examination, established scoring systems,
and imaging findings. Consistent with this approach, Guo et al.
(22) reported improved diagnostic performance when Sl was
combined with the Pediatric Appendicitis Score, supporting
the integration of laboratory markers with clinical assessment
rather than their use in isolation.
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A major strength of the present study is the use of
histopathologically confirmed RLH as the comparison group.
Previous investigations have often compared AA with
heterogeneous populations, including normal appendices,
negative appendectomy specimens, mesenteric lymphadenitis,
or elective surgical controls (18, 19). Such comparator groups
may not fully represent the specific diagnostic challenge posed
by RLH, which can closely mimic AA. Similar to the studies by
Kaya et al. (14) and Ucar Karabulut et al., (5) which evaluated
hematological parameters in AA and lymphoid hyperplasia,
the present study considered RLH as a distinct pathological
entity. This approach provides a focused assessment of
routinely available hematological markers in a clinically relevant
differential diagnostic setting.

Limitations

This study has several limitations. First, its retrospective,
single-center design introduces the possibility of selection
bias. Only children who underwent appendectomy and had
histopathologically confirmed AA or RLH were included;
therefore, children with suspected RLH who were managed
nonoperatively were not represented. Second, the AA cohort
was randomly selected from the institutional appendectomy
population, and the resulting distribution of AA and RLH was
determined by the study design rather than by their prevalence
in clinical practice. Consequently, PPV and NPV estimates should
be interpreted within the context of this selected cohort and
may not be directly generalizable to unselected populations.
Third, laboratory parameters were evaluated only at admission,
and potentially relevant variables such as C-reactive protein,
clinical scoring systems, symptom duration, and imaging
findings were not incorporated into the multivariable models.
The relatively limited number of AA cases also restricted the
number of variables that could be included in the regression
analyses. Finally, the proposed cutoff values were derived from
the same cohort in which diagnostic performance was assessed
and were not externally validated.

Further prospective, multicenter studies incorporating clinical
scores, inflammatory biomarkers, and imaging findings are
needed to externally validate these results and determine
whether combining routinely available hematological markers
provides incremental diagnostic value in distinguishing pediatric
AA from RLH.

CONCLUSION

Selected hematological markers may provide supportive
information for differentiating acute appendicitis from reactive
lymphoid hyperplasia in children. SIl demonstrated moderate
discriminatory performance and remained independently
associated with acute appendicitis after adjustment for age,
sex, and leukocyte count; however, it did not show a diagnostic
advantage over the absolute neutrophil count. Conventional CBC
parameters, particularly neutrophil count, also showed clinically
relevant associations with acute appendicitis. Therefore, these
readily available hematological markers should be considered
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adjuncts to, rather than substitutes for, clinical assessment and
imaging findings. Prospective multicenter studies with external
validation are needed to determine their incremental value in
preoperative diagnostic assessment.

Ethics Committee Approval: This study was approved by the Ethics
Committee of University of Health Sciences, Umraniye Training and
Research Hospital (Date: Sep 11, 2025, Decision No. 216).

Informed Consent: The requirement for informed consent was waived
because of the retrospective design.

Conflict of Interest: The author declare that there is no conflict of
interest.

Financial Disclosure: The authors declared that this study received no
financial support.

Use of Al for Writing Assistance: No artificial intelligence (Al)-assisted
technology was used to generate, interpret, analyze, or report the
study data. Al-assisted language tools were used only to improve
the clarity and grammatical quality of the manuscript. The authors
reviewed and approved the final manuscript and take full responsibility
for its content.

Authorship Contributions: Concept — NG, CS; Design — NG, CS, CG;
Supervision — NG, CS; Data Collection and/or Processing — NG, CS, MSD,
MA,CG; Analysis and/or Interpretation — NG, CS, MSD, CG; Literature
Search — NG, CS, MSD, SLM, CG; Writing — NG; Critical Reviews — NG,
CS, AK.

Peer-review: Externally peer-reviewed.

Etik Kurul Onay:: Bu calisma, Saglik Bilimleri Universitesi, Umraniye
Egitim ve Arastirma Hastanesi Etik Kurulu tarafindan onaylanmistir
(Tarih: 11 Eyliil 2025, Karar No: 216).

Hasta Onami: Calismanin geriye donik
bilgilendirilmis onam sartindan feragat edildi.

tasarimi nedeniyle

Cikar Catismasi: Yazar, herhangi bir ¢ikar gatismasi bulunmadigini
beyan eder.

Mali Destek: Yazarlar bu ¢alisma igin mali destek almadiklarini beyan
etmislerdir.

Yazma Yardimi igin Yapay Zeka Kullanimi: Galisma verilerinin
olusturulmasi, yorumlanmasi, analiz edilmesi veya raporlanmasinda
yapay zeka (Al) destekli hicbir teknoloji kullaniimamistir. Al destekli
dil araglari, yalnizca makalenin anlasilirhgini ve dilbilgisi kalitesini
artirmak amaciyla kullanilmistir. Yazarlar, nihai makaleyi gozden
gegirip onaylamislardir ve igerigi konusunda tim sorumlulugu
Ustlenmektedirler.

Yazarlik Katkilari: Fikir — NG, CS; Tasarim — NG, CS, CG; Denetlemeler —
NG, CS; Veri toplanmasi ve/veya isleme — NG, CS, MSD, MA,CG; Analiz
ve/veya yorumlama — NG, CS, MSD, CG; Literatir arastirmasi — NG, CS,
MSD, SLM, CG; Yazim — NG; Elestirel incelemeler — NG, CS, AK.

Hakemli inceleme: Harici olarak hakemli.

REFERENCES
1. Humes DJ, Simpson J. Acute appendicitis. BMJ 2006;333:530-4.

2. Michela Chiarello M, Brisinda G. Diagnostic pathways in acute
appendicitis; clinical score plus ultrasound outperform CT-scan
or upfront surgery especially in doubtful cases. World J Surg
2024;48:1360-2.

3. Samuel M. Pediatric appendicitis score. J Pediatr Surg 2002;37:877—
81.



Gllgin et al., Hematological markers in appendicitis and RLH

10.

11.

12.

13.

Gulcin N, Dicle MS, Gul C, Mirapoglu SL, Sahin C, Arpacik M, et
al. Reactive lymphoid hyperplasia mimicking acute appendicitis
in children: a retrospective analysis of 259 cases. BMC Pediatr
2025;25:507. Erratum in: BMC Pediatr 2026;26:23.

Ucar Karabulut K, Erinanc H, Yonar A, Kisinma A, Ucar Y. Correlation
of histological diagnosis and laboratory findings in distinguishing
acute appendicitis and lymphoid hyperplasia. Ann Surg Treat Res
2022;103:306-11.

Swischuk LE, Chung DH, Hawkins HK, Jadhav SP, Radhakrishnan
R. Non-fecalith-induced appendicitis: etiology, imaging, and
pathology. Emerg Radiol 2015;22:643-9. Erratum in: Emerg Radiol
2016;23:313-4.

Baykara AS, Erdogan B. Incidentally-detected nonspecific and
unusual histopathological findings in childhood appendectomy
specimens: a retrospective analysis of 2633 cases. Ulus Travma Acil
Cerrahi Derg 2025;31:1130-6.

Xu 'Y, Jeffrey RB, DiMaio MA, Olcott EW. Lymphoid Hyperplasia of
the Appendix: A Potential Pitfall in the Sonographic Diagnosis of
Appendicitis. AJR Am J Roentgenol 2016;206:189-94.

Sheridan AD, Ehrlich L, Morotti RA, Goodman TR. Sonographic
distinction between acute suppurative appendicitis and viral
appendiceal lymphoid hyperplasia (“pink appendix”) with
pathological correlation. Ultrasound Q 2015;31:95-8.

Berhuni MS, Yénder H, Elkan H, Koyuncu MH, Ozgiil F, Tatli F, et
al. Diagnostic value of systemic immune inflammation index
in identifying complicated acute appendicitis cases. Cureus
2024;16:e73046.

Coskun N, Metin M, Dogan G, ipek H, Demir E, Afsarlar CE. PAN-
Immune inflammation value: a new biomarker for diagnosing
appendicitis in children?? BMC Pediatr 2025;25:165.

Hajibandeh S, Hajibandeh S, Hobbs N, Mansour M. Neutrophil-
to-lymphocyte ratio predicts acute appendicitis and distinguishes
between complicated and uncomplicated appendicitis: A
systematic review and meta-analysis. Am J Surg 2020;219:154-63.

Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, et al. Systemic
immune-inflammation index predicts prognosis of patients after

14.

15.

16.

17.

18.

19.

20.

21.

22.

81

curative resection for hepatocellular carcinoma. Clin Cancer Res
2014;20:6212-22.

Kaya A, Karaman K, Aziret M, Ercan M, Kése E, Kahraman YS, et
al. The role of hematological parameters in distinguishing acute
appendicitis from lymphoid hyperplasia. Ulus Travma Acil Cerrahi
Derg 2022;28:434-9.

Feier CVI, Motoc A, Muntean C, Vonica RC, Gaborean V, Olariu S,
et al. Systemic inflammatory indices and age-dependent severity
in acute appendicitis: a retrospective cohort study. Front Immunol
2025;16:1620459.

Siki FO, Sarikaya M, Gunduz M, Sekmenli T, Korez MK, Ciftci I.
Evaluation of the systemic immune inflammation index and
the systemic inflammatory response index as new markers for
the diagnosis of acute appendicitis in children. Ann Saudi Med
2023;43:329-38.

Firinci B, Aydin C, Yunluel D, Ibrahim A, Yigiter M, Ahiskalioglu A.
The role of Systemic Immune-Inflammation Index (SII) in diagnosing
pediatric acute appendicitis. Diagnostics (Basel) 2025;15:1942.

Toorenvliet B, Vellekoop A, Bakker R, Wiersma F, Mertens B,
Merkus J, et al. Clinical differentiation between acute appendicitis
and acute mesenteric lymphadenitis in children. Eur J Pediatr Surg
2011;21:120-3.

Shahba L, Kuhestani Parizi M, Shafie M. Comparison of clinical
and laboratory manifestations between acute appendicitis and
mesenteric lymphadenitis in children. Cureus 2024;16:e62437.

Nah SA, Ong SS, Lim WX, Amuddhu SK, Tang PH, Low Y. Clinical
relevance of the nonvisualized appendix on ultrasonography of the
abdomen in children. J Pediatr 2017;182:164-9.e1.

Gross |, Siedner-Weintraub Y, Stibbe S, Rekhtman D, Weiss D,
Simanovsky N, et al. Characteristics of mesenteric lymphadenitis
in comparison with those of acute appendicitis in children. Eur J
Pediatr 2017;176:199205.

Guo LM, Jiang ZH, Liu HZ. Systemic immune-inflammation index
combined with pediatric appendicitis score in assessing the severity
and prognosis for paediatric appendicitis. World J Gastrointest
Surg 2024;16:2565-73.



