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ABSTRACT

Objective: In our study, it was aimed to evaluate the clinical data of pediatric patients with erythrocyte sedimentation rate
(ESR) level of 100 mm/h and above who are receiving inpatient treatment in the Pediatric Health and Diseases service and
the effects of the pandemic period on these data.

Material and Methods: Patients with ESR values of 100 mm/h and above before and after the announcement of the Coro-
navirus Disease 2019 (COVID-19) pandemic outbreak were divided into two groups and compared.

Results: Sixty-seven patients were included in our study before the pandemic outbreak and 59 patients during the pan-
demic. The most common disease group before the pandemic was infectious diseases and the most common disease group
during the pandemic was inflammatory diseases. The number of Multisystem inflammatory syndrome in children (MISC)
diseases seen after COVID-19 infection stands out among inflammatory diseases. Furthermore, the mean platelet volume
(MPV) values of excessive ESR elevated patients during the pandemic were statistically significantly higher (<0.001), and
the lymphocyte levels of the patients were statistically significantly lower (p=0.046) than before the pandemic outbreak.

Conclusion: During the pandemic period, in the distribution of diseases with an ESR of 100 mm/h and above, inflammato-
ry diseases were more common than infectious diseases and The number of MISC diseases seen after COVID-19 infection
came to the fore among inflammatory diseases. Furthermore, during the pandemic period, compared to the pre-pandem-
ic period, the high MPV in the complete blood count and the low number of lymphocytes drew attention.
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COVID-19 enfeksiyonunun asiri eritrosit sedimentasyon hizi artisina
neden olan hastaliklar Uzerindeki etkisi

OzZET

Amag: Bu calismada, cocuk saghgi ve hastaliklari servisinde yatarak tedavi goren ve eritrosit sedimentasyon hizi (ESH) 100 mm/saat ve Usttinde olan pedi-
atrik hastalarin klinik verilerinin ve pandemi déneminin bu verilere olan etkisinin degerlendirilmesi amaglandi.

Gereg ve Yontemler: Koronaviriis Hastaligi 2019 (COVID-19) pandemik salgininin ilanindan énce ve sonra ESH degerleri 100 mm/saat ve Ustiinde olan
hastalar iki gruba ayrildi ve karsilastirildi.

Bulgular: Calismaya pandemi salgini 6ncesinden 67, pandemi sirasinda ise 59 hasta dahil edildi. Pandemi 6ncesi en sik goriilen hastalik grubu enfeksiy6z hastaliklar
iken, pandemi sirasinda en sik goriilen hastalik grubu inflamatuvar hastaliklardi. COVID-19 iligkili multisistem inflamatuvar sendromu (MIS-C) olan hastalarin sayisi
inflamatuvar hastaliklar arasinda 6ne ¢ikmaktaydi. Ayrica pandemi sirasinda asiri ESH yiikselmis hastalarin ortalama trombosit hacmi (MPV) degerleri istatistiksel
olarak anlamli derecede yiiksekti (<0,001) ve hastalarin lenfosit degerleri pandemi salgini dncesine gore istatistiksel olarak anlamli derecede diisukti (p=0,046).

Tartigma: Pandemi déneminde ESH degeri 100 mm/saat ve Ustl olan hastaliklarin dagihminda inflamatuvar hastaliklar enfeksiyoz hastaliklara gore daha
stk gorildu ve inflamatuvar hastaliklar arasinda COVID-19 enfeksiyonu sonrasi gorilen MIS-C olan hastalarin sayisi 6n plana ¢ikti. Ayrica pandemi déne-

minde, pandemi 6ncesi doneme gore tam kan sayiminda ylksek MPV degerleri ve dugik lenfosit sayisi goraldi.

Anahtar Kelimeler: Koronaviris hastaligi; COVID-19; eritrosit sedimentasyon hizi; multisistem inflamatuvar sendromu; MIS-C; pandemi.

INTRODUCTION

The erythrocyte sedimentation rate (ESR) is a laboratory test rep-
resenting the distance in millimeters that red blood cells sink in a
tube for 1 h (1-3). Although it has low specificity and sensitivity,
it is still actively used because it is a quick, inexpensive, and easy
test (4, 5). It has been reported that factors such as age, gender,
anemia, and body weight might affect ESR (6, 7). Excessive eleva-
tions in ESR have been shown to have a positive predictive value
of around 90% when associated with particular diagnoses (2, 5,
8). It has been emphasized in studies that excessive elevations in
ESR are associated with infection, inflammation, malignancy, and
renal diseases (2, 3, 8, 9). In the studies conducted, attention was
also drawn to the relationship between ESR values and the clini-
cal severity of the disease (10, 11). Furthermore, it has been sta-
ted that excessive ESR elevations indicate a poor prognosis (12).

The Coronavirus Disease 2019 (COVID-19) infection and the pande-
mic had devastating effects on the society’s psychological, social,
and financial aspects. During this pandemic, approximately 675
million people got infected, and nearly 7 million died (13). Children
with COVID-19 infection had milder symptoms than adults at the
beginning of the pandemic (14, 15). But later, a syndrome called
multisystem inflammatory syndrome in children (MISC) was defi-
ned in some children characterized by hyperinflammation and ele-
vations in acute phase reactants 2—-4 weeks after exposure to the
disease (16, 17). The pandemic altered some disease rates, as a
study from the USA stated a decrease in the diagnosis and scree-
ning of malignancies during the pandemic (18). Furthermore, other
studies reported that visit to the pediatric emergency outpatient
clinic decreased during the pandemic compared to previous peri-
ods (19, 20). Another study reported that the rate of applications
for non-COVID-19 respiratory tract diseases decreased during the
pandemic compared to all the investigated periods (19).

In our study, the frequency of pediatric patients with an ESR
level of 100 and above in the Pediatrics Service during and be-
fore the pandemic, and the evaluation of the demographic and
clinical characteristics of the patients; In addition, it was aimed
to evaluate the effect of the pandemic period on excessive ESR
elevation and clinical distribution.

MATERIAL AND METHODS

We obtained the study approval from the Ethics Committee
of our hospital on September 28, 2022 (registration number:
2022/514/234/18). We conducted the study following the ethi-
cal principles of the Declaration of Helsinki. We did not obtain
informed consent as the study was retrospective. The clinical
and laboratory data of the patients were scanned from the hos-
pital system and saved in an Excel file.

Our study included children under-18-years hospitalized betwe-
en September 2017 and September 2022 at the Istanbul Kartal
Dr. Lutfi Kirdar City Hospital Pediatrics Clinic, a tertiary city hos-
pital, and found to have an ESR level 2100 mm/h. The ESR me-
asurements were performed using the Westergren technique.
Patient records were evaluated separately by two doctors. We
included only the first extremely high ESR value of each case
in the study and did not include recurrent excessive elevated
ESR results. If the patient had more than one diagnosis, we
accepted the main reason for increasing ESR as the diagnosis
and allocated undiagnosed cases to an unknown group. We
built five groups like previous studies, which grouped their pa-
tients as infection, inflammatory, malignancy, kidney disease,
and unknown (2, 3). Subsequently, we determined the specific
sub-diagnoses of the patients in these groups. We evaluated
their age, length of stay, gender, leukocyte white blood count,
hemoglobin, hematocrit, platelet, absolute neutrophil count,
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Table 1. Comparison of patients regarding
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Diagnosis period Test statistics
Before outbreak After outbreak Test value p
n=67 n=59

Gender, n (%) 1.456 0.284%

Male 39 (58.2) 28 (47.5)

Female 28 (41.8) 31(52.5)
Age (month) 83 (85) 116 (125) 1.868 0.062"
Hospitalization (days) 10 (9) 11 (10) 0.348 0.728"
Diagnosis group, n (%) 4.409 0.373¥

Malignancy 3 (4.5) 6 (10.2)

Inflammatory diseases 22 (32.8) 25 (42.4)

Infectious diseases 34 (50.7) 20 (33.9)

Renal diseases 4 (6.0) 4 (6.8)

Unknown 4 (6.0) 4 (6.8)
ESR (mm/h) 112.0 (21.0) 113.0(20.0) 0.548 0.584"
HGB (g/dL) 10.41+1.71 10.48+2.06 0.233 0.816*
HCT (%) 31.15+4.93 31.69+5.92 0.558 0.578*
PLT (10° uL) 445.0 (271.0) 371.0 (264.0) 1.266 0.205"
WBC (10° uL) 10.1 (5.5) 10.0 (6.0) 0.663 0.508"
Neu (10% uL) 6.7 (5.3) 6.7 (5.6) 0.198 0.843"
Lenf (10° uL) 2.7 (2.0) 2.3(1.5) 1.991 0.046'
N/L 2.33(3.23) 3.13 (2.96) 1.169 0.243"
MPV (um?3) 7.10 (1.60) 8.20(1.90) 3.933 <0.001"
CRP (mg/L) 96.0 (103.5) 78.4 (122.7) 1.044 0.297°
Urea (mg/dl) 22.0(11.0) 19.0 (10.0) 1.312 0.190"
Creatinine (mg/dl) 0.35(0.19) 0.35(0.25) 0.668 0.504"
Albumin (g/dl) 3.63+0.63 3.57+0.62 0.514 0.608
n: Patient number; %: Column percent, numerical data are given as meanzstandard deviation or median (interquartile range) values; &: Pearson Chi-Square Test;
y: Fisher’s Exact Test; T: Mann—Whitney U Test, #: Independent Samples t Test; ESR: Erythrocyte sedimentation rate; Neu: Neutrophil; HGB: Hemoglobin; HCT:
Hematocrit; PLT: Platelet; WBC: White blood count; Lenf: Lymphocyte; N/L: Neutrophil/lymphocyte ratio; MPV: Mean platelet volume; CRP: C-reactive protein.

absolute-lymphocyte count, mean platelet volume (MPV), al-
bumin, Urea, creatinine, and C-reactive protein (CRP) levels. In
addition, we divided the patients into two groups, before and
after the day, the COVID-19 pandemic outbreak was declared in
our country (March 12, 2020), and compared them.

Statistical Analysis

We evaluated the data with IBM SPSS Statistics Standard Con-
current User V 26 (IBM Corp., Armonk, New York, USA) statistical
package program. We presented the descriptive statistics as the
number of units (n), percent (%), meanzstandard deviation, and
median (interquartile range) values and evaluated the distributi-
on of the data with continuous variables with the Shapiro—Wilk
test. We compared two groups with the independent sample
and Mann-Whitney U tests with normally-distributed and not

normally-distributed data, respectively. To compare more than
two groups, we used one-way analysis of variance (ANOVA)
and Kruskal-Wallis tests with normally-distributed and not nor-
mally-distributed data, respectively. Furthermore, we used the
Duncan test in ANOVA and the Dunn-Bonferroni test in Kruskal—
Wallis analysis for multiple comparison tests. We compared ca-
tegorical data with Pearson Chi-square and Fisher’s exact tests
and performed subgroup analyses with Bonferroni-corrected
two-ratio z-tests. P<0.05 was considered statistically significant.

RESULTS

As presented in Table 1, we included 67 patients before and 59
patients during the pandemic outbreak. There was no statisti-
cal difference between gender distributions according to the
time of diagnosis. The median ages before and during the pan-
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demic were 83 and 116 months, respectively. The age differen-
ce between the pre-pandemic and pandemic periods was not
statistically significant. While the most frequent disease group
was infectious diseases (50.7%, n=34 patients) before the pan-
demic, inflammatory diseases were the most frequent (42.4%,
n=25 patients) during the pandemic. Disease group distributions
were not statistically significantly different regarding the time of
diagnosis. The lymphocyte levels of the patients during the pan-
demic were statistically lower than before the pandemic. The
MPV values of the patients during the pandemic were statisti-
cally higher than before the pandemic. There was no statistical
significance in terms of laboratory tests regarding the time of di-
agnosis (Table 1). Sedimentation values were 115.0+22.0 in boys
and 111.0+14.0 in girls. There was no statistically significant dif-
ference between the sedimentation values of boys and girls.

Table 2 shows the distribution of patients according to groups
and diagnoses. The most common group was the infectious di-
sease group (n=54). Pneumonia was the most common type of
infection (n=16), followed by soft-tissue infections (n=10) and
osteomyelitis (n=8), respectively. The second most common
group was the inflammatory disease group (n=47). Arthritis
was the most common type of diagnosis in the inflammatory
disease group (n=12), followed by MIS-C (n=9) and acute rheu-
matic fever (n=8), respectively. The third most common group
was the malignancy group (n=9). Lymphoma was the most com-
mon type of malignancy (n=4), followed by leukemia (n=3). The
fourth most common group was the renal disease group (n=8).
Nephrotic syndromes were the most common in the renal dise-
ase group (6). Eight patients could not be diagnosed.
Neutrophil/lymphocyte (N/L) ratios differed statistically signifi-
cantly between disease groups (Table 3). The N/L ratio values
of the patients in the unknown disease group were statistically
lower than in the other patient groups. CRP values differed sta-
tistically significantly between the disease groups. The CRP va-
lues of the patients in the unknown disease group were statisti-
cally lower than in the malignancy, inflammatory, and infectious
groups. The differences between the CRP values of the renal
disease group and the CRP values of the other disease groups
were not statistically significant. Aloumin values were statisti-
cally significantly different in terms of the disease groups. The
albumin values of the patients in the renal disease group were
statistically lower than all the other groups.

DISCUSSION

ESR is a laboratory test frequently used in clinical practice as an
acute phase reactant (21). Although other diagnostic tests have
come to the fore in evaluating inflammatory conditions in recent
years, ESR remains a frequently used test in clinical practice (1).
Excessive elevation of ESR is associated with a low false-positive
rate for severe underlying disease (5, 11). A total of 3—6% of pa-
tients with excessively elevated ESR remain unidentified (1, 2, 8).
In our study, we aimed to reveal the effects of the pandemic pe-
riod by evaluating the frequency, demographic, and clinical cha-
racteristics of pediatric patients with high ESR levels who were
hospitalized in our service during and before the pandemic.
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Table 2. Distribu

Disease groups Disease n

[any
)]

Infectious Pneumonia

=
o

Soft-tissue Infection
Osteomyelitis-Septic arthritis
Lymphadenopathy

Urinary tract infection

Central Nervous System Infection
Bacteremia

Mastoiditis

Cholecystitis

[ T N N - )

Pericarditis

[N
N

Inflammatory Other arthritis

Multisystem inflammatory syndrome

in children

Acute rheumatic fever

Familial Mediterranean Fever

Kawasaki disease

Juvenile idiopathic arthritis

Ulcerative Colitis

Henoch-Schonlein purpura
Malignancy Lymphoma
Leukemia
Ewing Sarcoma
Testicular Tumor
Renal Nephrotic syndrome

Acute Kidney Injury

0o N O B P Wb P N WO OO O L

Others Unknown

Our study included 67 patients before and 59 patients during the
pandemic period. There was no statistical difference between
gender and age distributions according to the time of diagnosis.
While the infectious diseases group had the highest frequency
before the pandemic outbreak (50.7%, n=34), the inflammatory
diseases group was the most common (42.4%, n=25) during the
pandemic period. Disease group distributions were not statis-
tically significantly different according to the time of diagno-
sis. However, it is noteworthy that inflammatory diseases are
more common after the pandemic. As Radhakrishnan et al. (19)
emphasized in their study, we think that the decrease in the
number of emergency polyclinic applications during the pande-
mic period and the decrease in applications for non-COVID-19
respiratory tract diseases during this period are effective in the
drop of infectious diseases. In addition, MIS-C, characterized by
hyperinflammation, emerged after the COVID-19 infection and
affected the high rate of inflammatory diseases. Furthermore,
the MPV values of excessive ESR elevated patients during the
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Table 3. Comparison of biochemical va
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pandemic were statistically significantly higher (<0.001), and
the lymphocyte levels of the patients were statistically signi-
ficantly lower (p=0.046) than before the pandemic outbreak.
Bagci et al. (22) study emphasized that decreased lymphocyte
and increased MPV values are remarkable in patients with CO-
VID-19 infection. We think that prior COVID-19 disease might
affect the differences in these values. In addition, many studies
have reported that MPV is an important inflammatory marker
and increases with inflammatory disorders (23-25).

As we evaluated the whole patient group, the most common
group in our study was infectious diseases, which was consis-
tent with other studies (1, 2, 8, 26). In Daniels et al. (2) study,
which included approximately 9 years of data and 4807 pa-
tients, the infectious disorders group (40%) came first, followed
by inflammatory diseases (38%) and malignancies (36%). In
another study conducted with pediatric patients, infectious di-
seases (54.5%) were ranked first, followed by rheumatic dise-
ases (16.7%) and renal diseases (12.1%) (27). Erismis et al. (3)
study, which involved 397 patients in our country, malignancies
took the first place while the infectious diseases group was the
second. In this study, it was stated that infectious diseases are
more common in studies conducted in inpatients, while malig-
nancies are in the first place in outpatients (3).

The most common infection in the infectious diseases group
was lung infection in our study, parallel with the other studies
(21, 26, 28). In the inflammatory diseases group, arthritis was
ranked first, similar to other studies (2, 21). Furthermore, the
number of patients diagnosed with MIS-C with hyperinflamma-

Disease groups Test statistics

Malignancy Inflammatory diseases Infectious diseases  Renal diseases Unknown Test p
n=9 n=47 n=54 n=8 n=8 value
ESR (mm/h) 121.0 (27.5) 114.0 (23.0) 108.0 (17.3) 115.5 (20.3) 110.5 (33.8) 6.418 0.170"
HGB (g/dl) 9.55+1.87 10.65+1.74 10.56+1.95 10.30+2.14 9.48+1.76 1.253 0.292¢
HCT (%) 29.25+5.72 32.20+4.85 31.61+5.71 30.46+6.31 28.72+4.87 1.189 0.319*
PLT (10° uL) 369.0 (228.0) 427.0 (258.0) 417.0 (249.0) 332.0(327.3) 478.0 (242.0) 2.316 0.678"
WBC (10° uL) 8.6 (2.3) 10.6 (5.6) 10.9 (5.5) 7.9(7.9) 7.3(6.1) 6.306 0.177°
Neu (103% uL) 6.1(3.2) 6.8 (5.5) 6.9 (5.4) 4.1(9.4) 3.5(3.3) 9.050 0.060"
Lenf (10% uL) 1.8 (2.6) 2.7(1.9) 2.4 (1.5) 2.1(1.8) 3.4(2.7) 3.919 0.417°
N/L 4.07 (3.77)° 2.93 (2.66)° 2.58 (3.09)° 2.84 (5.26)° 0.75(1.28)° 11.696 0.020'
MPV (um?3) 7.10 (0.75) 7.60 (1.90) 7.70 (1.95) 8.20 (3.47) 8.20(2.38) 2.707 0.608"
CRP (mg/L) 103.0 (161.4)° 95.0 (92.8)° 109.0 (126.0)° 55.5(132.0)® 33.0 (48.2)° 14.482 0.006'
Urea (mg/dl) 21.0(14.0) 19.0 (11.0) 20.5(9.0) 30.5(35.3) 23.5(9.8) 6.136 0.189"
Creatinine (mg/dl) 0.53 (0.38) 0.35(0.22) 0.34 (0.14) 0.31(1.52) 0.36 (0.29) 3.967 0.410"
Albumin (g/dl) 3.38+0.38* 3.62+0.52° 3.74+0.48a¢ 2.31+0.65° 4.07+0.73¢ 15.230 <0.001¢
Numerical data are given as meantstandard deviation or median (interquartile range) values; t: Kruskal-Wallis Test; ¥: One-way analysis of variance; a, b, and ¢
superscripts indicate differences between diseases in each row. There are no statistical differences between disease with the same superscripts. ESR: Erythrocyte
sedimentation rate; HGB: Hemoglobin; HCT: Hematocrit; PLT: Platelet; WBC: White blood count; Neu: Neutrophil; Lenf: Lymphocyte; N/L: Neutrophil/lympho-
cyte ratio; MPV: Mean platelet volume; CRP: C-reactive protein.

tion due to COVID-19 infection was remarkable. Many studies
emphasized MIS-C and sedimentation elevation (29, 30).

In our study, neutrophil/lymphocyte ratios, CRP, and albumin
values were statistically different between the disease groups.
NLR values were statistically higher in other disease groups
compared to unknown diseases. Compatible with the results
of our study, studies emphasized the prognostic value of high
NLR values in cardiovascular diseases, infections, inflammatory
diseases, and various types of cancer (31, 32). In addition, al-
bumin levels in patients hospitalized in our clinic due to renal
disease were statistically lower than in other disease groups in
our study, similar to the literature (33).

The limitation of our study is that our study is retrospective,
single-center, and therefore the number of patients is low. In ad-
dition, we included only excessive ESR-elevated patients in our
study group and did not include all patients with elevated ESR.

As a result, while the disease group with the highest frequency
before the pandemic was infectious diseases, the most com-
mon disease group during the pandemic was inflammatory di-
seases. In the infectious disease group, lung infections were the
most common disease subgroup, while the most common dise-
ase subgroup in the inflammatory disease group was arthritis.
In addition, the number of MIS-C diseases seen after COVID-19
infection stands out among inflammatory diseases. Furthermo-
re, during the pandemic period, compared to the pre-pandemic
period, the high MPV in the complete blood count and the low
number of lymphocytes drew attention.
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