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The impact of COVID-19 pandemic on patients followed up on the pediatric
infectious diseases ward

COVID-19 pandemisinin pediatrik enfeksiyon hastaliklari servisinde izlenen hastalar
tizerindeki etkisi
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ABSTRACT

Aim: This study aims to evaluate the impact of the COVID-19 pandemic on hospitalization rates, patient
characteristics, and treatment practices in a pediatric infectious diseases outpatient clinic by comparing
the pre-pandemic, pandemic, and post-pandemic periods.

Materials and Methods: The hospitalization rates of patients who presented to the Pediatric Infectious
Diseases outpatient clinic at Aydin Adnan Menderes University Hospital between July 1, 2018, and
October 1, 2023, as well as the data of those who were hospitalized, were retrospectively compared
and analyzed across the pre-pandemic (Pr-P), pandemic (PP), and post-pandemic (Po-P) periods.

Results: The numbers of patients admitted to the PID outpatient clinic in Pr-P, PP, and Po-P were
10,906, 6,396 and 15835, respectively. The proportion of hospitalized patients was higher in PP, at
7.8%, compared to the other periods (p<0.001). The median patient age was higher in Pr-P compared
to the other periods (Pr-P: 56 (22-109) months, PP: 31 (11-71) months, and Po-P: 40 (15-75) months,
p<0.001). The presence of any underlying disease was more common in PP patients (p=0.003), and
neurological conditions were the most frequently encountered diseases in across all periods. The most
common diagnoses for hospitalization during PP were prolonged fever, bacteremia, or sepsis. Antibiotic
use was most frequent in Po-P (p<0.001). The rate of use of wider-spectrum antibiotics, such as
piperacillin-tazobactam (p=0.006) and meropenem (p=0.018) increased during and after PP. Transfer
to the pediatric intensive care unit (PICU) requirements were more frequent during PP.

Conclusion: A higher hospitalization rate in the PID outpatient clinic, younger children being
hospitalized and monitored, an increased use of broad-spectrum antibiotics, and greater transfer from
the PID ward to the intensive care unit requirements were observed during the pandemic.
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Note: This study was presented as an oral presentation at the 3rd Aydin Pediatric Autumn School Congress held
in Didim, Aydin, on October 27-29, 2023.
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yatis oranlari, hasta 6zellikleri ve tedavi uygulamalari lizerindeki etkisini; pandemi éncesi, pandemi ve
pandemi sonrasi dénemlerini karsilastirarak degerlendirmeyi amaclamaktadir.

Gereg¢ ve Yéntem: Aydin Adnan Menderes Universitesi Hastanesi Cocuk enfeksiyon hastaliklari
poliklinigine 1 Temmuz 2018- 1 Ekim 2023 tarihleri arasinda ayaktan bagvuran hastalarin yatis oranlari
ve hastaneye yatirilan hastalarin verileri pandemi 6nesi dénem (Pr-P), pandemi dénemi (PP) ve
pandemi sonrasi dénem (Po-P) olarak retrospektif karsilastirilmis ve analiz edilmistir.

Bulgular: Pediatrik enfeksiyon hastaliklari poliklinigine basvuran toplam hasta sayilari Pr-P, PP ve Po-
P dénemlerinde sirasiyla 10.906, 6.396 ve 15.835 olarak kaydedilmistir. Hastaneye yatirilan hasta orani,
%7,8 ile pandemi déneminde diger dénemlere gére anlamli olarak daha yiiksekti (p<0,001). Ortanca
hasta yasi Pr-P déneminde diger dénemlere gére daha yliksekti (Pr-P: 56 (22—-109) ay, PP: 31 (11-71)
ay, Po-P: 40 (15-75) ay; p<0,001). Altta yatan hastalik varligi PP dénemindeki hastalarda daha yaygindi
(p=0,003) ve tiim dénemlerde en sik karsilagilan altta yatan hastaliklar nérolojik rahatsizliklar oldu. PP
déneminde en sik hastaneye yatis nedenleri uzun sireli ates, bakteriyemi ve sepsis olarak belirlendi.
Antibiyotik kullanimi Po-P dbneminde en yliksekti (p<0,001). Piperasilin-tazobaktam (p=0,006) ve
meropenem (p=0,018) gibi genis spektrumlu antibiyotiklerin kullanim orani PP ve Po-P dénemlerinde
artis gésterdi. Pediatrik yogun bakim (nitesine transfer gereksinimi PP déneminde daha sikti.

Sonug: COVID-19 pandemisi slirecinde, Pediatrik enfeksiyon hastaliklari poliklinigine basvuran
hastalarda hastaneye yatig oranlarinin arttigi, daha kliciik yastaki cocuklarin yatirilarak izlendigi, genis
spektrumlu antibiyotik kullaniminda artis oldudu ve pediatrik enfeksiyon hastaliklari servisinden yogun
bakima transfer oranlarinin ylikseldigi gbzlemlenmistir.

Anahtar Sézciikler: Pandemi, hastaneye yatis, COVID-19, antibiyotik

Not: Bu g¢alisma 27-29 Ekim 2023 tarihlerinde Aydin, Didim’de diizenlenen 3. Aydin Pediatri Sonbahar Okulu
Kongresi'nde sézIii bildiri olarak sunulmusgtur.

INTRODUCTION

A novel coronavirus was identified at the end of
2019 as the cause of pneumonia cases in Wuhan,
China. The World Health Organization (WHO)
designated the disease as COVID-19 in February
2020 (1). The virus spread rapidly, with more than
772 million global cases and seven million deaths
reported to date, including 17 million cases and
101,419 deaths in Turkiye (1). To mitigate
transmission, governments implemented public
health measures such as social distancing, school
closures, and travel restrictions, beginning in
March 2020 in Turkiye. These interventions were
gradually lifted by March 1, 2022, when face mask
mandates ended and the pandemic was declared
under control (2).

Initially, children were considered less affected by
COVID-19, with many being asymptomatic and
most symptomatic cases presenting with mild
features such as fever, cough, and upper
respiratory symptoms (3-7). However, as the
pandemic progressed, pediatric complications,
including MIS-C, pneumonia, myocarditis,
thromboembolic events, and long COVID
manifestations such as diabetes and cardiac
dysrhythmias were reported (8). Additionally,
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compared to the pandemic period, the observed
rise in RSV, influenza, and secondary bacterial
infections during the post-pandemic period (9,10)
may be explained by the reduced circulation of
respiratory viruses during the pandemic, which
was likely a consequence of widespread isolation
measures and limited exposure.

These shifts have influenced pediatric infectious
diseases (PID) practice. Changes in pathogen
prevalence, disease severity, and healthcare-
seeking behaviors impacted hospitalization rates,
timing, and patient management strategies (11-
13). The aim of this study was to evaluate how the
COVID-19 pandemic altered hospitalization
patterns and clinical practices in PID units

MATERIALS AND METHODS

Patients aged between one month and 18 years
who were hospitalized in the Pediatric Infectious
Diseases Department of Aydin Adnan Menderes
University Hospital, Tirkiye, between July 1,
2018, and September 1, 2023, were
retrospectively included in the study. Outpatient
admissions during this period were recorded, and
hospitalization rates were evaluated. The clinical
and demographic characteristics of hospitalized
patients were compared. Patients were assigned



to three different groups representing the pre-
pandemic, pandemic, and post-pandemic periods.
The ‘pandemic period (PP) was defined as the
period between the starting of the pandemic in
Tarkiye on March 15, 2020, when restrictions were
imposed, and the end point on March 1, 2022,
when the face mask requirement in indoor and
outdoor areas was lifted. Similar lengths of time
were selected before March 15, 2020, as the ‘pre-
pandemic period’ (Pr-P) and after March 1, 2022,
as the ‘post-pandemic period’ (Po-P).

Data including the patients’ age, gender, date of
admission, admission diagnosis, presence of
fever, presence of underlying disease, antibiotics
used during hospitalization, duration of
hospitalization, and transfer to the intensive care
unit requirements were recorded retrospectively.
Patients with multiple underlying conditions were
evaluated based on a single major disease.
Antibiotic regimens used for specific diseases
such as tuberculosis, brucellosis, and congenital
CMV infection were not included in the evaluation,
as they fall outside the scope of standard empirical
antibiotic therapy. The three groups were then
compared in terms of these parameters. Ethical
approval was obtained from the Aydin Adnan
Menderes University Rectorate Non-Interventional
Clinical Research Ethics Committee (Protocol
Number: 2024/69 29/4/2024).

Statistical Package for Social Science (SPSS)
version 27 software was used for statistical
analyses (IBM Corp., released 2020. IBM SPSS
Statistics for Windows, Version 27.0. Armonk, NY,
USA). Descriptive statistics were presented as
number and percentage for categorical data, as
mean plus standard deviation for continuous
variables exhibiting normal distribution, and as
median, minimum, and maximum values for non-
normally distributed data. Normality of distribution
of continuous variables was evaluated by means
of descriptive statistics, steepness and skewness
coefficients, histograms, and the Kolmogorov-
Smirnov test. The chi-square test was used for the
analysis of categorical data, the t test in the
comparison of two independent groups in case of
normal distribution, and the Mann Whitney U test
if distribution was not normal. One-way analysis of
variance (ANOVA) was applied for the analysis of
variance if the data were normally distributed
(Tukey's test for post hoc evaluation if the
variances were homogeneous, and the Tamhane
test if the variances were not homogeneous), and
the Kruskal Wallis H test in case of non-normal
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distribution (Dunn’s test at post hoc evaluation).
The type | error level was set at 5%.

RESULTS

The numbers of patients admitted to the PID
outpatient clinic in Pr-P, PP, and Po-P were
10,906, 6,396 and 15,835, respectively. The
numbers of hospitalized patients in these periods
were 433, 496, and 836, respectively. The
proportion of hospitalized patients was higher in
PP, at 7.8%, than in the other two periods
(p<0.001). Hospitalization rates among patients
who were presented on an outpatient basis were
as follows: 4.0% in the Pre-P period (433/10,906),
7.8% in the PP period (496/6,396), and 5.3% in
the Po-P period (836/15,835). The hospitalization
rate was significantly higher during the PP period
compared to the other periods (p<0.001), and
significantly lower during the Pre-P period
(p<0.001). The median age (months) of the
patients was higher in Pr-P compared to the other
periods (Pr-P: 56 (22-109), PP: 31 (11-71), and
Po-P: 40 (15-75), p<0.001). A higher proportion of
cases were male in PP (Pr-P: 52.2%, PP: 58.5%,
and Po-P: 50.5%, p=0.017). The presence of any
underlying disease was more common in
pandemic-era patients (p=0.003) (Table-2).
Neurological diseases were the most frequently
encountered diseases in all three periods.

The most frequent diagnosis for hospitalization
during PP was prolonged fever, bacteremia, or
sepsis (Table-3). Bacterial pneumonia was least
common during PP, while non-COVID viral
pneumonia was more common during PP
compared to the other periods (Table-3). The use
of antibiotherapy was least frequent during PP and
most frequent in Po-P (Pr-P: 78.8%, PP: 70.2%,
Po-P: 84.8%, p<0.001) (Table-3). Ampicillin-
sulbactam and clarithromycin were used more
frequently in Pr-P, while the rate of ceftriaxone use
rose in Po-P. The rate of use of wider spectrum
antibiotics, such as piperacillin-tazobactam and
meropenem, increased both during and after the
pandemic. Transfer to the pediatric intensive care
unit (PICU) requirements were more frequent
during PP (Pr-P: 3.7%, PP: 26.0%, Po-P: 3.9%,
p<0.001). The median length of hospital stay was
shorter in Po-P (Pr-P: 6(5-9), PP: 6(4-9) and Po-
P: 4(3-6) days, p<0.001). Only one patient died
due to sepsis during PP.

623



Table-1. Demographic data of the hospitalized patients, n (%)

Pr-P (n=433) PP (n=496) Po-P (n=836) p
Age (months)
1 - 12 months 57(13.2) 143(28.8) 169(20.2)
13 - 60 months 177(40.9) 209(42.1) 377(45.1) <0.0011
61— 120 months 106(24.5) 74(14.9) 188(22.5)
121 - 216 months 93(21.5) 70(14.1) 102(12.2)
Gender (boy) 226(52.2) 290(58.5) 422(50.5) 0.0172
1 Pr-P is higher than the other periods (p<0.001)
2 PP is higher than Po-P (p=0.020)
Table-2. Underlying diseases of hospitalized patients, n (%)
Pr-P (n=433) PP (n=496) Po-P (n=836) p
Underlying disease 117(27.0) 174(35.1) 224(26.8) 0.003!
Neurologic 48(41) 98(56.3) 77(34.4)
Nephrological 9(7.7) 22(12.6) 26(11.6)
Cardiological 17(14.5) 12(6.9) 22(9.8)
Allergic 25(21.4) 11(6.3) 10(4.5)
Hematological 8(6.8) 17(9.8) 14(6.3)
Metabolic 5(4.3) 10(5.7) 12(5.4)
Genetic 0(0) 0(0) 24(10.7)
Immunological 4(3.4) 4(2.3) 9(4)
Endocrinologic 0(0) 0(0) 9(4)
Psychiatric 1(0.9) 0(0) 4(1.8)
Neurometabolic 0(0) 0(0) 4(1.8)
Congenital 0(0) 0(0) 4(1.8)
Rheumatological 0(0) 0(0) 4(1.8)
Gastroenterological 0(0) 0(0) 3(1.3)
Pulmonary diseases 0(0) 0(0) 2(0.9)
1 PP is higher than the other periods (p=0.003)
Patients with multiple underlying conditions were evaluated based on a single major disease.
Table-3. Diagnosis and antibiotic treatments of hospitalized patients, n (%)
Pr-P (n=433) PP (n=496) Po-P(n=836) p
Diagnosis
Prolonged fever? 93(21.5) 165(33.3) 180(21.5) <0.001!
Bacterial pneumonia 99(22.9) 41(8.3) 195(23.3)
non-COVID viral pneumonia 53(12.2) 85(17.1) 63(7.5)
Soft tissue infection 45(10.4) 33(6.7) 82(9.8)
Gastroenteritis 36(8.3) 41(8.3) 65(7.8)
CNS infections 22(5.1) 29(5.8) 44(5.3)
Lymphadenitis 34(7.9) 25(5) 34(4.1)
Urinary tract infections 10(2.3) 28(5.6) 46(5.5)
Septic arthritis 14(3.2) 10(2) 13(1.6)
COVID-19 infection 0(0) 20(4) 17(2)
Kawasaki disease 7(1.6) 0(0) 24(2.9)
Complicated URTI 4(0.9) 1(0.2) 22(2.6)
Tuberculosis 10(2.3) 4(0.8) 9(1.1)
MIS-C 0(0) 12(2.4) 5(0.6)
Viral diseases with rash 0(0) 0(0) 13(1.6)
Brucellosis 2(0.5) 0(0) 1(0.1)
Others® 4(0.9) 2(0.4) 23(2.8)
Use of antibiotics* 341(78.8) 348(70.2) 709(84.8) <0.001?
Ampicillin-sulbactam 66(13.3) 79(9.4) <0.0013
Ceftriaxone Clarithromycin 514(61.5) <0.001*
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Piperacillin-Tazobactam 84(19.4) 210(42.3) 42(5.0) <0.001°

Meropenem 213(49.2) 20(4.0) 31(3.7) 0.006°
48(11.1) 12(2.4) 27(3.2) 0.0187
3(0.7) 15(3.0)
3(0.7)

a2 Prolonged fever, bacteremia, or sepsis; P Others, (tick bites, hydatid cysts,

immunodeficiency, congenital CMV infections, conjunctivitis, viral hepatitis, herpetic
candidiasis, herpetic paronychia, myositis, mucositis, scabies infection, cholelithiasis,
pericarditis, and preoperative patient; CNS: central nervous system; URTI: upper
respiratory tract infection; MIS-C: multisystemic inflammatory syndrome in children; *Use
of antibiotics, number of patients treated with (antibiotic).

1Prolonged fever is higher at PP than the other periods (p<0.001); bacterial pneumonia is
lower at PP than the other periods (p<0.001); non-COVID viral pneumonia is lower at Po-P
than the other periods (p<0.001); lymphadenitis is higher at Pr-P than Po-P (p<0.001);
urinary tract infections is lower at Pr-P than the other periods (p<0.001); Covid-19 infection
is similar between PP and Po-P; MIS-C is higher at PP than Po-PP (p<0.001); Kawasaki is
lower at PP than the other periods (p<0.001); complicated URTI is higher at Po-P than PP
(p<0.001); viral diseases with rahs is higher at Po-P than the other periods (p<0.001)
2Po-P is higher than Pr-P and PP is lower than Pr-P (p<0.001)

3 Pr-P is higher than the other periods (p<0.001)

4Po-P is higher than the other periods (p<0.001)

5 Pr-P is higher than the other periods (p<0.001)

6 Po-P is higher than Pr-P (p=0.015)

7 Pr-P is lower than the other periods (p=0.020)

DISCUSSION

This study evaluated and compared the
hospitalization characteristics of patients in the
PID department, one of the busiest units during
the pandemic. One of the most striking findings
was that admission to the PID outpatient clinic was
least frequent during PP. Several measures,
including curfews, restricted outpatient services
other than those provided by emergency clinics,
school closures, and the use of masks and
personal protective equipment may account for
this lower level compared to the periods before
and after the pandemic. A systematic review by
Chien-Wei Cheng et al. (14) reported that
emergency department visits also decreased in
Italy during the COVID-19 pandemic. Admissions
to emergency departments due to infectious
diseases decreased 56% of 25 studies, while
admissions due to trauma decreased by 52%. A
study by Brisca et al. (15) from a tertiary pediatric
hospital in Italy reported a statistically significant
decrease in the total number of pediatric
consultations in the emergency department and
bronchiolitis cases in 2020 compared to 2019.

In the present study, while the numbers of
hospitalizations were similar in Pre-P and Po-P,
hospitalization rates were significantly higher in
PP. Nascimento et al. (16). evaluated the impact
of SARS-CoV-2 pandemic measures on childhood
respiratory diseases and determined that such
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measures significantly affected the seasonality of
these diseases, leading to a statistically significant
reduction in numbers of hospitalizations and
lengths of hospital stay. The rate of bronchiolitis
among patients hospitalized when restrictions
were in place also decreased significantly in that
study. We speculated that the higher
hospitalization rates during PP in the present
study may be related to patients presenting to the
hospital with more severe findings due to a fear of
leaving home on the part of their parents and late
admission to hospital during this period, the
emergence of important new clinical diagnoses,
such as MIS-C, associated with the SARS-CoV-2,
and potential concerns or anxieties on the part of
physicians in terms of changing their approach to
the usual infectious diseases.

Median hospitalization durations in this study were
similar between Pre-P and PP but were shorter in
Po-P (Pr-P: 6 (5-9), PP: 6 (4-9), and Po-P: 4 (3-
6) days, p<0.001). We attributed this to the
cessation of COVID-19 measures in Po-P and to
the resulting growing burden and turn-over of
other infectious diseases. Additionally, the shorter
length of hospital stay during the post-pandemic
period may also be related to the increased
hospitalization rate, which could have placed
pressure on inpatient capacity, necessitating
earlier discharges.
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The majority of patients in PP were hospitalized
with diagnoses of prolonged fever, bacteremia, or
sepsis. Hospital admission times were extended
due to the restrictions imposed during the
pandemic, and some diagnoses were delayed. It
has been suggested that the increased
hospitalizations due to prolonged
fever/bacteremia during PP were secondary to
these delays and inappropriately treated infections
(17). Another noteworthy phenomenon during PP
was that non-COVID viral pneumonia cases were
higher while those of bacterial pneumonia were
lower compared to the other periods. Many early
COVID-19 pandemic studies showed a reduction
in the incidence of community-acquired
pneumonia, which causes a significant clinical
burden with both viral and bacterial etiologies, as
a result of the restrictions imposed. Influenza
virus, respiratory syncytial virus, seasonal human
coronavirus, human parainfluenza virus, human
parainfluenza virus, human metapneumovirus,
rhinovirus, and respiratory enterovirus infections
all decreased significantly at the onset of the
pandemic. In the subsequent period, the
frequency of rhinovirus and respiratory enterovirus
infections returned to pre-pandemic levels, while
the decrease in the frequency of infections due to
other non-COVID respiratory viruses persisted
(18). Shumeli et al. (19) examined the impact of
the COVID-19 epidemic on pediatric infectious
diseases. Those authors determined that the
pandemic significantly altered the seasonal
characteristics of a number of pediatric infectious
diseases, such as influenza and RSV, and caused
a decrease in their incidences. They also showed
that other respiratory viruses, such as
rhinovirus/enterovirus and adenovirus, were less
affected by the epidemic. The effects of the
epidemic were not limited only to viral infections,
but also a decrease in the incidence of other
bacterial pneumonias. A study comparing annual
hospitalization rates due to bronchiolitis in children
under one year of age in Brazil from March 2016
to March 2020 observed that these decreased
significantly in  March 2020 with the
implementation of pandemic-era restrictions,
compared to other periods (20). In contrast to
previous studies, the results of the present
research revealed a lower prevalence of non-
covid viral pneumonia during the Po-P compared
to the PP. We attributed this to our hospital being
a tertiary referral center, located relatively far from
the city center, where more complicated bacterial
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pneumonia cases are frequently managed due to
referrals from surrounding healthcare facilities.

While the frequency of bacterial pneumonia in
patients hospitalized on the pediatric infection
ward was similar in the pre- and post-pandemic
periods, a significant decrease was observed in
PP. A study from England investigated the impact
of the pandemic on the frequency of invasive
pneumococcal disease. The incidence of invasive
pneumococcal infections incidence in children
under 15 was higher in July-December 2021, after
the lifting of COVID-19 restrictions (1.96/100,000
children) than in the equivalent period in 2020
(0.7/100,000 children) and the pre-pandemic
period in 2017-2019 (1.43/100,000 children) (9).
Vasquez et al. (10) evaluated invasive group A
streptococcal infections in Spain and reported a
significant increase in the severity and number of
cases in 2022, especially in the later months of
that year, compared to Pr-P. These findings were
similar to those elsewhere in literature.

The mean age of the patients hospitalized during
PP in this study was lower than in the other
periods. Guo et al. (21) compared the age and
gender differences of patients with urgent and life-
threatening conditions before and during the
pandemic in the resuscitation area of an
emergency department. From January 2019 to
January 2021, those authors observed no
significant difference in age or gender between the
two groups. Our own results suggested that
restrictions imposed during the pandemic had less
impact on hospital admissions in the 1-12 months
group, since fever in such children can be a more
serious symptom and a sign of a life-threatening
condition. The prevalence of serious bacterial
infections such as meningitis, urinary tract
infections, and pneumonia is known to be higher
in this age group.

The results of this study also revealed that the
presence of any underlying disease was more
frequent in patients hospitalized during PP. In
addition, hospitalization was most frequent among
patients with neurological diseases. It has already
been confirmed that neurological diseases
facilitate infectious diseases. Children with
neurological impairment are more susceptible to
community-acquired and aspiration pneumonia.
Pneumonia is the leading cause of death,
especially in cerebral palsy (22). Ren et al. (23)
compared RSV-infected patients and showed that
a smaller proportion of those in the 2020-2021
season had any underlying conditions than those
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in 2018-2019. Prematurity and congenital heart
disease were the most frequently encountered
conditions in that study. A similarity in terms of
underlying diseases was also observed in
influenza-infected patients. Kapoor et al. (24)
evaluated the comorbidities of hospitalized
pediatric COVID-19 patients. Those authors
reported tuberculosis as the most common
comorbidity, followed by other infections and
hematological conditions. However, no
association was observed between the presence
of any comorbidity and the severity of COVID-19
infection, length of hospital stays, or adverse
outcomes.

The use of antibiotics rate in this study was lowest
during PP and highest in Po-P. The diversity of
antibiotic use also changed over time. While
antibiotics with a narrower spectrum were most
frequently used in Pr-P, the use of antibiotics with
a wider spectrum began to increase with the
pandemic. This increase in the use of broad-
spectrum antibiotics was interpreted as resulting
from difficulty in differentiating COVID-19
pneumonia from bacterial pneumonia and the
increased frequency of prolonged
fever/bacteremia during the pandemic. Katz et al.
(25) observed that face-to-face communication
decreased due to restrictions imposed in the early
stage of the COVID-19 pandemic, thus resulting in
a decrease in infectious disease diagnoses and
general antibiotic prescriptions, and an increase in
non-infectious disease visits. In fact, a decrease in
antibiotic prescription was detected in patients
with suspected infection. However, no comparable
decrease was observed in that study in antibiotic
prescription rates for diseases such as urinary
tract infections and skin/soft tissue infections,
which are not related to the respiratory tract and in
which the restrictions imposed were less effective.
Alde et al (26). investigated the effects of COVID-
19 on antibiotic use in respiratory and ear
infections in children in primary care. A significant
decrease, which persisted until the end of partial
restrictions, was determined in the rate of
antibiotic prescription for these indications.
Shumeli et al.’s (19) review study observed that
the unnecessary use of several drugs, including
antibiotics, increased during the pandemic, even
though there was no evidence of their
effectiveness against SARS-CoV-2. The authors
suggested that this increase might be related to
the fear of multidrug-resistant bacterial and fungal
infections potentially accompanying SARS-CoV-2
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in adults. That research also revealed that
antibiotic prescription rates during COVID-related
visits were significantly lower for children and
adolescents than for adults (19). However, other
authors observed no effect of the pandemic on
antibiotic prescription practices (27).

Patients required more frequent admission to the
PICU during PP. This may be related to the more
common clinical manifestation of
bacteremia/sepsis or more severe pneumonia. A
previous study from Tirkiye determined a
decrease in the number of PICU admissions in
2020 compared to 2019 (28). Research has also
reported a lower number of PICU admissions,
decreased lower respiratory tract infections, and a
higher rate of cardiopulmonary resuscitation
before PICU admission during the restriction
period compared to the post-restriction period.
Another study from Italy reported a decrease in
emergency admissions in March 2020 compared
with the equivalent period in 2018 and 2019 (29).
Those authors also reported an association
between PICU admission and mortality and
delayed hospital admission.

Relevant data are scarce, and the findings of this
study are therefore important and valuable in
terms of revealing the effects of the COVID-19
pandemic on PID practice. However, some
limitations should also be kept in mind when
interpreting the results. First, the research was
conducted as a single-center and retrospective
study and cannot therefore be generalized to the
whole country. The study data were analyzed in
three periods: Pr-P, PP, and Po-P. However, due
to the timing of the restrictions imposed, the
durations of the three periods were unequal, which
also applies to the types of seasons within each
period. This may particularly be regarded as a
limitation in terms of evaluating the frequency of
respiratory tract infections. Additionally, because
of the viral factor, the research was not conducted
with patients hospitalized for non-COVID viral
pneumonia, and we were therefore unable to
accurately evaluate the increase in the frequency
of pneumonia due to viral factors.

CONCLUSION

In conclusion, the COVID-19 pandemic led to
numerous changes in patient management
practices among PID  specialists. The
epidemiology of many infectious diseases is also
well known to have changed. This study shows
that PID outpatient admissions decreased, while
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the proportion of hospitalized patients was higher,
in PP compared to the other two periods. The
patients were also the youngest and had the
highest rates of any underlying disease during PP.
Children were principally hospitalized due to
prolonged fever, bacteremia, or sepsis during PP.
Although the use of antibiotic treatment was the
least frequent during the pandemic, the spectrum
of the antibiotics used increased during and after
it. Patient transfers to the PICU were more
frequent during PP. The duration of hospital stay
was shorter in Po-P. Pandemics may alter the
epidemiology and clinical course of infectious
diseases in children. Further studies are now
needed to determine the management of patients
from that perspective.
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