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ABSTRACT

Objective: The lockdown precautions during the COVID-19 pandemic led to concerns about the 
delayed diagnosis of malignancies. This study aimed to compare the duration of complaints 
at home and the presence of metastasis at diagnosis during the pre-pandemic and pandemic 
period in children with cancer.

Materials and Methods: All children diagnosed with cancer and followed up in our clinic 
between 2017 and 2022 were included. Patients with a diagnosis of acute/chronic leukemia 
were excluded. Age, gender, cancer type, duration of complaints, and presence of metastasis 
at diagnosis of the children were recorded. The duration of complaints and presence of metas-
tasis at diagnosis were compared statistically before and after March 11, 2020, the start point of 
the COVID-19 pandemic in our country.

Results: A total of 161 patients diagnosed with cancer were analyzed retrospectively; 61% of 
patients were males and 39% were females. These patients were diagnosed with brain tumors 
(23.6%), lymphomas (23%), neuroblastoma (13.7%), rhabdomyosarcomas (10.6%), Ewing’s 
sarcoma (4.3%), osteosarcoma (3.7%), Wilm's tumor (3.7%), and germ cell tumors (3.1%). The 
duration of complaint was longer during the pandemic than before the pandemic (median: 
45 days vs. 30 days) (P < .05). The presence of metastases at diagnosis was 45.3% in the pre-
pandemic period, while it was 40% during the pandemic with no statistical difference (P > .5).

Conclusion: We concluded that the duration of complaint before diagnosis was longer during 
the pandemic, while this delay did not affect the metastasis rate at diagnosis in children with 
cancer. The high rates of distant metastases in newly diagnosed patients both before and dur-
ing the pandemic suggest that more studies are needed to diagnose these patients earlier.
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INTRODUCTION

According to 2016 data from the World Health Organization, approximately 300 000 chil-
dren between the ages of 0 and 19 are diagnosed with cancer every year, and an average 
of 80 000 children die due to cancer.1 Cancer, which is the most common cause of death 
in children in the USA according to 2019 data, ranks in the top 4 in developing countries 
such as ours.2 The 5-year overall survival rate for all childhood cancers has been reported 
to be 84.1% in the USA and over 80% in Europe.3 In our country, the 5-year survival rate is 
approximately 70%, according to TPOG (Turkish Pediatric Oncology Group) cancer records.4 
Through the new developments in diagnosis and treatment methods, mortality and mor-
bidity rates in childhood cancers have decreased compared to previous years.5 The most 
critical reasons for this situation can be listed as new imaging methods, the histopathologi-
cal definition of new cancer types, genetic mutations detected in cancerous tissue, surgical 
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What is already known 
on this topic?
• The lockdown precautions dur-

ing the COVID-19 pandemic led 
to concerns about the delayed 
diagnosis of malignancies and 
this issue remains unclear for 
children.

What this study adds on 
this topic?
• This study showed that the 

duration of complaint before 
diagnosis was longer during 
the pandemic, while this delay 
did not increase the metasta-
sis rate at diagnosis in children 
with cancer.

Content of this journal is licensed 
under a Creative Commons 
Attribution-NonCommercial 4.0 
International License.



The Effect of Pandemic on Childhood Cancer Turk Arch Pediatr 2023; 58(1): 75-79

methods, targeted therapies in chemotherapy, new chemo-
therapy agents, and developments in the field of radiotherapy. 
Cancers in children differ from adults as they have a higher 
growth rate and are more aggressive.6 Therefore, children may 
need urgent treatments. It is vital to detect cancer at an early 
stage since the early diagnosis of childhood cancers provides 
a higher chance of cure and a better prognosis. In the staging 
performed when the first diagnosis is made, the presence of 
distant metastases is considered an advanced-stage disease 
in all cancer types.

Upon the increase in the cases of atypical pneumonia due to 
the new type of coronavirus (SARS-CoV-2), which was first 
detected in Wuhan, China, in December 2019, the World Health 
Organization declared the disease as an emergency health 
problem on January 30, 2020, and named it as COVID-19. The 
outbreak caused by SARS-CoV-2 was defined as a pandemic 
by WHO on March 11, 2020.7 The first COVID-19 case in our 
country was detected on March 11, 2020. Since then, quaran-
tine measures have been taken in our country to prevent the 
spread of the virus. Especially, when the number of new cases 
increased in hospitals, emergency healthcare services for non-
COVID-19 patients were disrupted, and most of the routine 
and elective interventions were interrupted in many hospitals. 
During the pandemic period, there have been patients who 
waited at home until the last minute, being afraid of the pan-
demic due to the “stay at home” call to prevent the spread of 
the virus all over the world and in our country, the overcrowd-
ing of the hospitals, and the fear of contracting the virus in the 
hospital. Among these patients, there are cancer patients who 
have not been diagnosed yet.8

Considering the general population, COVID-19 infection in 
children was not as severe as in adults.9 Signs and symptoms 
of COVID-19 infection in children with cancer were similar to 
those without.10 The number of newly diagnosed cancer cases 
has been demonstrated to decrease significantly in the studies, 
including adults, due to the postponement of cancer screen-
ings throughout the COVID-19 pandemic.11,12 Delays in hospital 
admissions and late diagnosis of cancer patients have been a 
concern, especially for adult patients, and this issue remains 
unclear for children. Routine screening tests are not used in 
childhood cancers. However, non-specific symptoms such as 
weight loss, fatigue, and pain are clues that require cancer 
research in children. It was thought that the families’ refusal to 
go to hospitals due to the fear of COVID-19 may have caused 
them to bring their children to the hospital at a later period 
and to be diagnosed with cancer at an advanced stage. The 
present study aimed to compare the duration of complaints of 
children with newly diagnosed cancer in our clinic during the 
pandemic period (March 2020 to March 2022) and the pres-
ence of distant metastases at the time of diagnosis in terms of 
the advanced stage with the pre-pandemic period (May 2017 
to March 2020).

MATERIALS AND METHODS

Children aged 0-18 years who were diagnosed with malignant 
diseases in our center between May 2017 and March 2022 were 
included in our retrospective observational study. Patients 
with leukemia were excluded since there would be no delay in 

admission for acute leukemia and there is no concept of dis-
tant metastases in the staging of leukemia. The patients’ age, 
gender, cancer type, the time between the diagnosis and the 
onset of the complaints, and the presence of distant metasta-
ses in the staging performed at the time of the first diagno-
sis were recorded. Since staging systems differ according to 
each tumor type, only the presence of distant metastases was 
accepted as the criterion for advanced disease. The presence 
of distant metastases was indicated as stage IV for all diseases. 
The period from March 11, 2020, the start date of the COVID-19 
pandemic in our country, to March 1, 2022, was considered the 
pandemic period (March 11, 2020, to March 1, 2022). The period 
before the pandemic was defined as the period between 
May 1, 2017, and March 10, 2020. Age and gender distribution 
and diagnoses of all patients included in the study were cal-
culated proportionally. The time between diagnosis and the 
onset of complaints and whether there was distant metastasis 
at the time of diagnosis in children diagnosed with cancer dur-
ing the pandemic period were statistically compared with the 
pre-pandemic period.

Statistical Analysis
Descriptive statistical methods such as mean, standard devia-
tion, frequency, ratio, and median values, as well as Mann–
Whitney U test, and chi-square test were used for evaluating 
the study data.

For this study, COVID-19 Scientific Research Study Approval 
was obtained from the Ministry of Health on April 10, 2022, and 
at the same time, the approval numbered B.10. 1.TKH .4.34 .H.GP 
.0.01 /137 was acquired from the ethics committee of University 
of Health Sciences, Umraniye Research and Training Hospital 
on April 21, 2022.

RESULTS

The files of 161 patients followed up with a cancer diagnosis 
(all non-leukemia malignant patients) between May 1, 2017, 
and March 1, 2022, were retrospectively reviewed. Of all the 
patients participating in the study, 61% were male, and 39% 
were female. The median age of the patients was 89 months 
(2 months-18 years). While the median age of the patients who 
applied before the pandemic was 95 months, it was 79.8 months 
during the pandemic period. There was no statistically signifi-
cant difference between the 2 groups regarding age (P > .5). 
While the number of newly diagnosed patients before the pan-
demic was n = 59, it was n = 102 during the pandemic period. 
The distribution of diagnoses of these patients consisted of 
brain tumor (23.6%), lymphoma (23%), neuroblastoma (13.7%), 
rhabdomyosarcoma (10.6%), Ewing’s sarcoma (4.3%), osteo-
sarcoma (3%). 7), Wilms tumor (3.7%), and germ cell tumors 
(3.1%) (Table 1). While the median duration of complaints before 
diagnosis was 45 days during the pandemic period, it was 30 
days in those diagnosed in the pre-pandemic period. When the 
pre-pandemic and pandemic period were compared, a sta-
tistically significant difference was determined between the 2 
groups in terms of duration of complaints (P < .05) (Table 2). 
There was distant metastasis (stage IV) at the time of diagnosis 
in 42.3% of all patients presenting before and during the pan-
demic. While the rate of stage IV disease at the first diagno-
sis was 45.3% in the pre-pandemic period, it was 40% during 
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the pandemic. There was no statistically significant difference 
between the pre-pandemic and the pandemic period in terms 
of the presence of distant metastases at the time of admission 
(P > .5) (Table 3).

DISCUSSION

Due to the quarantine restrictions during the COVID-19 pan-
demic, routine pediatric control visits of children were also 

postponed or canceled. Even in emergencies such as appen-
dicitis and diabetic ketoacidosis, higher rates of complications 
have been reported due to late admissions.13,14 Significantly 
in periods when full lockdown processes are prolonged, the 
fact that patients do not go to the hospital unless it is very 
urgent, which causes the progression of many diseases, and 
the postponement of cancer screenings (such as mammog-
raphy, colonoscopy, cervical cytology) that are recommended 
for adults at certain ages, has reduced the number of cases 
diagnosed at an early stage.15-17 It has been reported that 
the number of applications to pediatric oncology outpatient 
clinics decreased during the pandemic, and fewer patients 
were diagnosed with cancer.18-20 Although routine screening 
tests are not used to detect cancer early in childhood, there 
have been concerns about delays in hospital admissions and 
delayed diagnosis due to the fear of COVID-19 in families of 
children with non-specific symptoms. A study performed in 
Italy revealed that the number of newly diagnosed patients 
in terms of pediatric tumors decreased significantly during 
the 8-week full closure period applied during the pandemic. 
Again, the same study demonstrated that the number of newly 
diagnosed pediatric solid tumors increased when the coro-
navirus cases decreased and the full closure measures were 
lifted; however, they were diagnosed late.18 Nevertheless, 
when the pre-pandemic years (2017-2020) and the 6 months 
of the pandemic period were compared in a study performed 
in Canada, no statistically significant difference was observed 
in childhood cancers.21 The same study also reported no 
increase in metastatic disease and early mortality during 
the pandemic period. The present study determined that the 
number of newly diagnosed patients during the pandemic 
increased by 2 times compared to the pre-pandemic period, 
but similar to other studies, the application times were pro-
longed. In the pre-pandemic period, our clinic was newly 
established, and the number of patients was few in the first 
years (started in 2017). Then, the number of patients increased 
exponentially. The reasons for the increase in the number of 
patients who applied to us during the pandemic period were 
considered to be the uninterrupted service of our pediatric 
oncology clinic under pandemic conditions; the fact that the 
pediatric surgery performed operations on children with can-
cer without delay and the continuation of the in-hospital and 
out-of-hospital pediatric tumors council on the internet with-
out interruption. Despite the pandemic, our team, consisting 
of pediatric oncology, pediatric surgery, neurosurgery, radi-
ology, and radiation oncology, performed the diagnosis and 
treatment of these patients without delays.

The results of this study revealed that the pre-admission period 
of children with cancer was 15 days later on average, and 
therefore, they were diagnosed later. The effect of the pan-
demic and the “fear of catching the COVID-19 virus from the 
hospitals” of the families were considered to play a role in this 
delay. Also, the rapid global report for the COVID-19 pandemic 
mentioned that many late diagnoses of childhood cancers can 
be expected from the limited access to healthcare services 
related to the pandemic and the fear of infection that prevents 
parents from seeking early medical evaluation of their child's 
symptoms.22 In addition, the major problem was the inter-
ruption and delay in treatment for children with cancer due 
to COVID-19. Cancer treatment was delayed in 62.7% of the 

Table 1. Demographic Characteristics and Diagnosis 
Distribution of the Patients

n %
Gender Boy 98 60.9

Girl 63 39.1
Period Pre-pandemic 59 36.6

Pandemic 102 63.4
Diagnoses Brain tumor 38 23.6

HL 22 13.7
NBL 22 13.7
RMS 17 10.6
NHL 15 9.3
Germ cell tumor 9 5.6
Ewing’s sarcoma 7 4.3
Wilms’ tumor 6 3.7
Osteosarcoma 6 3.7
Non-RMS 6 3.7
Nasopharynx 4 2.5
Tumor of Gis origin 3 1.9
Adrenocortical 2 1.2
Clear cell carcinoma 1 0.6
Over carcinoma 1 0.6
Malignant melanoma 1 0.6
Neuroendocrine tumor 1 0.6

HL, Hodgkin Lymphoma; NBL, Neuroblastoma; RMS, Rhabdomyosarcoma; 
NHL, Non-Hodgkin Lymphoma.

Table 2. Comparison of Patients' Admission Age and Duration of 
Complaints During and Before the Pandemic

Pre-pandemic 
Period

Pandemic 
Period

Z PMedian IQR Median IQR
Age (months) 95.0 145.9 79.8 145.8 −0.496 .620
Duration of 
complaints

30.0 46.0 45.0 100.0 −2.356 .018

Mann–Whitney U test is used to compare differences between two independent 
groups when the dependent variable is either ordinal or continuous, but not 
normally distributed.
IQR, interquartile range.

Table 3. Comparison of Patients Diagnosed with Advanced 
Stage (Stage IV) with the Pandemic Period and Before

Pre-pandemic 
Period

Pandemic 
Period

X2 Pn % n %
Stage Stage IV 24 45.3 28 40.0 0.162 .687

Others 29 54.7 42 60.0   
Chi-square test
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patients and delayed with a median of 15 (3-45) days in the 
nationwide study in Turkey. And, 11% of these patients were just 
at diagnosis.23,24

Although a decrease in the number of newly diagnosed 
patients and delays in admission was reported in previous 
studies,18-20 there was no statistical difference in a compre-
hensive study performed in Canada.21 It is known that these 
delays in cancer diagnosis are more common in adults dur-
ing the pandemic period. According to the results of our study, 
although the admission time of newly diagnosed patients was 
15 days later during the pandemic period, it was observed that 
this delay period did not increase the rate of advanced dis-
ease. The rate of distant metastases at the time of presentation 
was high in childhood cancers both before and during the pan-
demic (45.3% vs. 40%). Biologic factors also influence the dura-
tion to develop distant metastasis; however, delays in diagnosis 
may lead to advanced stages of the disease. Considering that 
the duration of the complaint is 30 days in the pre-pandemic 
period, it may be sufficient time for distant metastasis in most 
cancer types in children. The high rate of advanced disease 
in both periods has been a finding indicating that childhood 
cancers have an aggressive course, independent of the effect 
of the pandemic.

Ensuring that the patients apply to pediatric oncology outpa-
tient clinics before 1 month may reduce the rate of metastasis 
when these patients are diagnosed with cancer. Early diagno-
sis is vital as patients without metastases have a much higher 
chance of being cured. Therefore, increasing the awareness 
of primary care family physicians and general pediatricians 
about cancer is critical in the early diagnosis of childhood 
cancers.

CONCLUSION

The duration of complaints was concluded to be longer in 
children with cancer diagnosed during the pandemic, but 
this 15-day delay did not significantly affect the rate of dis-
tant metastases. Biologic factors also influence the duration to 
develop distant metastasis; however, delays in diagnosis may 
lead to advanced stages of the disease. Due to the high rate 
of distant metastases in newly diagnosed patients both during 
and before the pandemic, we believe that studies to increase 
cancer awareness are needed for the earlier diagnosis of 
childhood cancers.
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