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The effects of the COVID-19 pandemic on the case profile of the Pathology

Department of a tertiary hospital: Comparison of the number of cases and

malignancy rates between 2019 and 2020

COVID-19 pandemisinin ligiincii basamak bir hastanenin Patoloji Béliimi vaka profiline etkileri: 2019-

2020 yillan arasindaki vaka sayisi ve malignite oranlarinin karsilastiriimasi
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ABSTRACT

Introduction: Because of the COVID-19 (coronavirus disease-
2019) pandemic the number of applications to health institutions
for non-COVID-19 reasons has generally decreased for many
reasons. We aimed to investigate the case volume of 2019 and
2020 with the rates of malignant and non-malignant categories to
document the effects of the pandemic to a pathology department
of a tertiary hospital.

Methods: All the pathology reports that routinely examined in
2019 and 2020 in the department of pathology of a tertiary
hospital in Turkey were evaluated from the hospital records. For
the purpose of exact comparison, cases interpreted as before and
after the first COVID-19 case in Turkey (March 11, 2020) (pre-
covid and post-covid period). All the cases divided into diagnostic
categories as malignant and non-malignant. We also evaluated
biopsies and cytologies both together and also separately.
Results: A total of 23325 pathology reports were evaluated
(14105 cases in 2019, and 9220 cases in 2020). Comparing with
the same period of previous year, in post-covid period of 2020
there was 43.6% reduction in all cases, 41.3% reduction in
biopsies, and 47.4% reduction in cytology cases. The malignancy
rate of the post-covid period of 2020 cases was higher than that of
2019 (13.1% vs 10.6%, respectively, p<0.001). The month with
the most significant decrease in case volume by 84.9% and also
highest malignancy rate with 25.7% was April 2020. In both
malignant and non-malignant categories, mean age of the 2020
cases were lower than that of 2019 cases (p= 0.018 and p<0.001,
respectively). In both years the malignancy rates were significantly
higher in women.

Conclusion: In the post-COVID period, we experienced the
decrease in our pathology and cytology case volume as all over
the world, but with a significant increase in the malignancy rates.

Key words: COVID-19, Pandemic, Pathology, Cytology, Case
volume

OZET

Giris: COVID-19 (Koronaviris hastali§i-2019) pandemisi
nedeniyle saglik kuruluglarina COVID-19 disiI nedenlerle yapilan
basvurularin sayisi genel olarak birgok nedenden dolayi
azalmisgtir. Pandeminin tglncl basamak bir hastanenin patoloji
bolimine etkilerini belgelemek igin 2019 ve 2020 vaka
sayllarinin, malign ve malign olmayan kategori oranlariyla birlikte
arastirilmasi amaglanmistir.

Yontemler: Turkiye'de lginci basamak bir hastanenin patoloji
béliminde 2019 ve 2020 yillarinda rutin olarak incelenen tim
patoloji  raporlari  hastane  kayitlarindan  degerlendirildi.
Karsilastirma amaciyla, vakalar Turkiye'deki ilk COVID-19
vakasinin (11 Mart 2020) 6ncesi ve sonrasi (COVID o6ncesi ve
sonrasi dénem) olarak ele alindi. Tium olgular malign ve malign
olmayan olarak tani kategorilerine ayrildi. Ayrica biyopsiler ve
sitolojiler hem birlikte, hem de ayri ayri degerlendirildi.

Bulgular: Toplam 23325 patoloji raporu (2019'da 14105, 2020'de
9220 vaka) degerlendirildi. Bir 6nceki yihin ayni dénemine goére
2020 yili COVID sonrasi dénemde tim vakalarda %43,6,
biyopsilerde %41,3 ve sitoloji vakalarinda %47,4 azalma tespit
edildi. 2020 vakalarinin COVID sonrasi dénemdeki malignite orani
2019'dakinden daha yuksekti (sirasiyla %13,1 ve %10,6,
p<0,001). Vaka hacminde %84,9 ile en belirgin disutsin ve ayni
zamanda %25,7 ile en yiksek malignite oraninin oldugu ay Nisan
2020 oldu. Hem malign hem de malign olmayan kategorilerde
2020 vakalarinin yas ortalamasi 2019 vakalarina goére daha
dusukti (p=0,018 ve p<0,001, sirasiyla). Her iki yilda da
kadinlarda malignite oranlari anlamli derecede yuksekti.

Sonug: Tim diinyada oldugu gibi bizim bélimimizde de COVID-
19 pandemisi sonrasindaki dénemde patoloji ve sitoloji vaka
hacmimizde azalma; ancak malignite oranlarinda énemli artislarla
tespit edilmistir.
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The effects of the COVID-19 pandemic on the case profile of the Pathology Department of a tertiary hospital

INTRODUCTION

First cases of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) were reported on
December 2019 from Wuhan, China. The disease
caused by SARS-CoV-2 was named as the coronavirus
disease-2019 (COVID-19). The first COVID-19 case in
Turkey was detected on March 11th, 2020 (1). At
similar times COVID-19 became pandemic that affects
too many people all over the World. For the purpose to
prevent the spread of disease, various restrictive
measures were applied in Turkey, as well as in all
countries. Some different ways of lockdowns were
implemented, especially for people with chronic illness,
<18 and >65 years of age (2). Schools closed and
online education started. People were warned to stay at
home and follow social distancing rules (3).

During the COVID-19 pandemic, the operations of
elective cases in healthcare facilities had to be
interrupted from time to time. In addition, people felt
uneasy about going to routine control examinations
because the fear of the possibility of COVID-19
infection (4). For these reasons, number of applications
to health institutions for non-COVID-19 reasons has
generally decreased (3-7). For example one emergency
department from Turkey reported approximately 50%
reduction in applications in the pandemic period (8). In
another study 25% reduction was found in the number
of surgical patient visits to the emergency department
during first three months of the COVID-19 outbreak (3).
In one multicenter study from Turkey, 75% reduction
was observed in the total number of urological
surgeries in the first three months of the pandemic (9).
It was reported that a significant decrease was also
observed in cardiological emergencies too (10). Along
with these data, the lockdown because of the COVID-
19 pandemic had a significant impact on hospital
admissions for cancer diagnosis and treatment (11).
Therefore, it can be estimated that the number of cases

examined in the pathology department has decreased

too. There are some reports showing the effects of

pandemic to the case numbers of pathology
departments in the literature (12-14), but very few
reports demonstrated the differences in malignancy
rates of the pathology and cytology case volume (4, 15,
16). Herein we aimed to compare the number of cases
reported in our Pathology Department in 2019 and
2020 with the rates of malignant and non-malignant
categories to document the effects of the pandemic to a
pathology department of a tertiary hospital if there is a
decrease in the number of cases and increase the

malignancy rates due to pandemic.

METHODS

In this single-center, retrospective cross-sectional
study, all the pathology reports that routinely examined
in 2019 and 2020 in the department of pathology of a
tertiary hospital in Turkey were evaluated from the
hospital records. The demographic datas of the patients
and pathologic details of the cases were recorded from
the pathology reports. According to the contents of the
pathology reports, all the cases divided into diagnostic
categories as malignant and non-malignant. If there is
an exact malignant diagnosis in the pathology report,
we put them in the malignant category. But if there is an
entity in the borderline category or uncertainty about
the diagnosis, we take these cases in the non-
malignant category with non-malignant cases. We also
evaluated biopsies and cytologies both together and
also seperately.

For the purpose of exact comparison, both evaluated
years’' cases interpreted as before and after the first
COVID-19 case in Turkey. So we compare cases
before March 11th, 2020 with cases before March 11th,
2019 (for convenience we will call this time period as
pre-covid period in the rest of the article). And also we
compare cases from March 11th to 31st December in
2020 with cases from March 11th to 31st December in

2019 (for convenience we will call this time period as
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Table 1. Demographic and clinicopathologic data of all cases in 2019 and 2020

2019 2020 Total p
9609 6238 15847 <0.001
Women
Gender, n (68.1) (67.7) (67.9)
(%) 4496 2982 7478
Men
(319 (32.3) (32.1)
) 8934 6130 15064
Biopsy
Sample type, n (63.3) (66.5) (64.6)
(%) 5171 3090 8261
Cytology
(36.7) (33.5) (35.4)
. 1474 1170 2644
Malignant
Diagnosis, n (10.5) (12.7) (11.3)
(%) ) 12631 8050 20681
Non-malignant
(89.5) (87.3) (88.7)
Age, years, meantSD 48.9+19 46.8+19 48.1 £19 <0.001
(median (min-max)) (49 (1-100)) (47 (1-93)) (48 (1-100))
Total, n 14105 9220 23325 <0.001
(%) (60.5) (39.5) (100)

SD: standard deviation

post-covid period in the rest of the article), with age,
gender, malignancy rates, biopsy and cytology case
numbers.

Ethical approval was obtained from Afyonkarahisar
University of Health Sciences Clinical Research Ethics
Committee (2021/218).

Statistical analysis

Statistical analyzes were performed using Statistical
Package for Social Sciences version 20 software (IBM
SPSS). The compatibility of the data with normal
distribution was examined with the Kolmogorov-
Smirnov test. The qualitative datas were shown in the
tables as number (n) and frequency (%), and
quantitative datas as mean (mean) + SD and median
with minimum and maximum values. The chi-squared
and Mann-Whitney U tests were used for non-
parametric variables. In all evaluations, the p values

<0.05 were considered statistically significant.

RESULTS

The study included 23325 pathology reports (14105
pathology reports in 2019, and 9220 pathology reports
in 2020). When compared to 2019, total number of all
cases in 2020 decreased by 34.6%. The characteristics
of patients for each year are demonstrated in Table 1.
In order to compare more accurately, we evaluate
cases before and after March 11th 2020, the first Covid-
19 case seen in Turkey (we named these two time
periods as pre-covid and post-covid period). We match
the cases of 2020 with corresponding time period of the
previous year. There was 2926 and 2912 cases in pre-
covid period in 2019 and 2020, respectively, which
were almost same. There was 11179 and 6308 cases
in the post-covid period in 2019 and 2020, respectively.
Comparing with the same period of previous year, in
post-covid period of 2020 there was 43.6% reduction in
all cases, 41.3% reduction in biopsies and 47.4%

reduction in cytology cases. The numbers and
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malignancy rates of all cases and also seperately
biopsies and cytologies in the post-covid period in 2019
and 2020 are shown in Table 2. The malignancy rate of
the post-covid period of 2020 cases was statistically
higher than that of 2019 (13.1% vs 10.6%, respectively,
p<0.001).

Table 2. The numbers and malignancy rates of all
cases and also seperately biopsies and cytologies from
March 11 to December 31 in 2019 and 2020

respectively. In both groups mean age of the cases in
2020 were lower than that of cases in 2019 (p= 0.018
and p<0.001, malignant and non-malignant categories,
respectively). The ages of malignant and non-malignant
cases in 2019 and 2020 after March 11th to December
31st are shown in Table 4.

Table 3. The malignancy rates of only biopsies
according to gender after March 11th to December 31st
in 2019 and 2020

Malignant Non- Total p
malignant
1126 5959 7085 <0.001
Biopsy
2019, n (15.9) (84.1) (100)
(%) 58 4036 4094
Cytology
(1.4 (98.6) (100)
793 3363 4156
Biopsy
2020, n (19.1) (80.9) (100)
(%) 34 2118 2152
Cytology
(1.6) (98.4) (100)
2019, n 1184 9995 11179 <0.001
(%) (10.6) (89.4) (100)
2020, n 827 5481 6308
(%) (13.1) (86.9) (100)

Most of the cytology specimens are cervicovaginal
smear samples of the women. When comparing

malignancy rates between men and women,
cervicovaginal smear samples for screening purpose
reduce the malignancy rates. For this reason we
evaluate only biopsy malignancy rates between men
and women. In both years the malignancy rates were
significantly higher in women. Besides, both sexes had
higher rates of malignancy in 2020 than in 2019. The
malignancy rates of biopsies according to gender in the
post-covid period of 2019 and 2020 are shown in Table
3.

Mean age of the malignant cases were 64 and 61, in
2019 and 2020, respectively. Mean age of the non-

malignant cases were 47 and 44, in 2019 and 2020,

Malignant Non-malignant  Total p
499 3688 4187 <0.001
Women
(11.9) (88.1) (100)
2019, n
627 2271 2898
(%) Men
(21.6) (78.4) (100)
369 2079 2448
Women
2020, n (15.1) (84.9) (100)
(%) 424 1284 1708
Men
(24.8) (75.2) (100)

When all the months in 2019 and 2020 are compared
separately, the total number of cases, biopsy and
cytology numbers are shown in the Table 5. And also
these changes are demonstrated in Figure 1. The
month with the most significant decrease in the number
of cases was April 2020 (84.9% reduction).

The malignancy rates by month is shown in Table 6.
The month with the highest malignancy rate was April
2020 with 25.7%, and the second was May 2020 with
16.7%. One of four cases were malignant in April 2020.

Table 4. The ages of malignant and non-malignant cases
in 2019 and 2020 after March 11 to December 31.

Malignant Non-malignant
Age, years ) )
Mean+SD Median Mean+SD Median
(min-max)
2019 64+14 65 (5-93) 4719 47 (1-100)
2020 61+16 64 (2-93) 44+19 43 (1-91)

SD: Standard Deviation
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Table 5. All case numbers and also seperately biopsy and cytology case numbers of all months in 2019 and 2020

Biopsy Cytology Total
2019 2020 Change% 2019 2020 Change% 2019 2020 Change%
January 821 873 6.37 447 395 11.6] 1268 1268 -
February 777 803 3.31 451 387 14.2] 1228 1190 31y
March 742 561 244 498 249 50| 1240 810 34.7]
April 761 157 79.4| 508 34 93.3) 1269 191 84.9]
May 781 176 77.5] 394 82 79.2] 1175 258 78]
Months June 586 508 13.3) 305 294 3.6) 891 802 10}
July 714 542 241] 467 281 39.9] 1181 823 30.3}
August 570 472 17.2] 322 260 19.3] 892 732 17.9]
September 770 471 61.2] 455 247 45.7] 1225 718 414
October 731 531 27.4) 399 303 24.1) 1130 834 26.2]
November 807 447 55.4] 449 272 39.4] 1256 719 42.8]
December 874 589 32.6) 476 286 404 1350 875 35.2
Total 8934 6130 314} 5171 3090 40.2) 14105 9220 34.6)
DISCUSSION findings were almost similar with other studies in the

As COVID-19 has become a serious health problem
since December 2019, it has also had negative effects
in many areas of life. The number of applications to
health non-COVID-19
generally decreased (3-7). It is inevitable that pathology

institutions  for reasons has
departments will also be affected due to the decrease in
hospital admissions. In one study from United States
13% decrease was reported in surgical pathology
specimens compared with pre-pandemic period (12).
But other studies showed more decline in the volume of
cases. Compared to the pre-pandemic period, 79-
85.6% reduction rates in pathology specimens have
been reported in the post-COVID period in different
studies (4, 13, 14). In the current study, we found
43.6%
department in 2020 after March 11 (post-covid period),

reduction in all cases of our pathology
the first COVID-19 case was seen in Turkey, to the end
of the year, when comparing with the same period of
the previous year. The reduction rates of our cases of

March and April 2020 were 84.9% and 78%. These

literature (4, 13, 14).

In one study from United States 5% decrease in
cytology specimens compared with pre-pandemic
period (12). But other studies showed more decrease in
the volume of cytology cases. Compared to the pre-
pandemic period, different reduction rates of cytology
cases have been reported in different studies:, 45.3%
(16), 85% (4), 88.7% (13) and 92.6% (15). The cytology
cases in this study in the post-covid period in 2020
were lower by 47.4% than corresponding period of
2019. The reduction rates of our cytology cases of
March and April 2020 were 93.3% and 79.2%. These
findings were almost similar with other studies in the
literature (4, 13, 15, 16).

In this study the ratio of women/men of all the cases
was almost more than 2 in 2019; and this didn’t change
in 2020. It is known that in practice most of the cytology
specimens are cervicovaginal smear samples of the
women. Therefore, cytology samples were excluded
when comparing women/men malignancy rates. For

accurate assessment, when comparing only biopsies
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Figure 1. Changes in the number of cases by month in
2019 and 2020.

according to gender, malignancy rates were much
higher in women in 2019 (11.9% vs 21.6%, women and
men, respectively). This rates were both increase in
2020 (15.1% vs 24.8% women and men, respectively).
In our opinion this difference may be due to the fact that
women are more likely to apply to the hospital for
control and screening purposes and men may be
admitted to the hospital when their symptoms are more
severe.

In the current study the mean age of both malignant
and non-malignant cases in the post-pandemic period
of 2020 was lower than the mean age of cases of the
same period of 2019 (p= 0.018 and p<0.001, malignant
This
finding is compatible with literature data (11), and

and non-malignant categories, respectively).
shows that elderly patients were more hesitant to apply
to the hospital probably because of their personal
health risk. It may also have been effective in this case
that the restrictions were imposed more strictly on the
older group.

Despite the decrease in the number of -cases,
significant increases in the malignancy rates of biopsy
and cytology specimens have been reported in many
studies. Ahmad et al. reported that the rate of cancer

cases increased from 22% to 35% (4). In an

Table 6. The malignancy rates by month in 2019 and 2020

2019 2020
Non- Malignant Non- Malignant
malignant malignant
1142 126 1118 150
January (90.1) (9.9) (88.2) 11.8)
February 1103 125 1047 143
(89.8) (10.2) (88.0) (12.0)
March 1123 117 706 104
(90.6) (9.4) (87.2) (12.8)
April 1141 128 143 48
(89.9) (10.1) (74.9) (25.1)
May 1035 140 215 43
(88.1) (11.9) (83.3) (16.7)
June 779 112 701 101
Months, n (87.4) (12.6) (87.4) (12.6)
(%) July 1055 126 725 98
(89.3) (10.7) (88.1) (11.9)
August 794 98 644 88
(89.0) (11.0) (88.0) (12.0)
September 1097 128 619 99
(89.6) (10.4) (86.2) (13.8)
October 1003 127 735 99
(88.8) (11.2) (88.1) (11.9)
November 1126 130 628 91
(89.6) (10.4) (87.3) (12.7)
December 1233 117 769 106
(91.3) (8.7) (87.9) (12.1)
Total 12631 1474 8050 1170
(89.5) (10.5) (87.3) (12.7)

international cytopathology article, the malignancy rate
of non-gynecological samples were increased by 5.56%
(16).

malignancy rates of cytology specimens from India

Rana et al reported 34.1% increase in the

during lockdown for approximately 2 months (15).

There was a significant increase in the overall
malignancy rate in the post-covid period of 2020
compared with same period of 2019 in this study
(13.1% vs 10.6, respectively; p<0.001). When biopsies
and cytologies are evaluated separately, the
malignancy rate of biopsies significantly increased from
15.9% to 19.1% (p<0.001) and the malignancy rate of
cytology samples to 1.6%

(p=0.611). These findings show that people avoided

increased from 1.4%

applying to the hospital due to the pandemic and only
went to hospital when the necessary situation is
serious. In addition, these findings suggest that in the
long term, cancer cases may be detected at later
stages. Studies covering longer time periods will better
show the long-term effects of the pandemic.

We evaluate all the pathology and cytology cases in
2019 and 2020. But for the correct assesssment, we
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compare the cases after March 11, 2020, when the first
COVID-19 case was seen in Turkey, to the end of the
year with the same period of 2019. This comparison
encompasses almost 10 months long data. The most
significant decrease in the number of cases was seen
in April 2020, when the restrictions were more intense.
In April 2020, there was a decrease by 79.4% in biopsy
numbers, 93.3% in cytology numbers and 84.9% in all
cases. In the summer and autumn of 2020 (June to
September), the restrictions were not implemented due
to the decrease in the number of COVID-19 cases in
Turkey. However the decrease in the number of
pathology cases continued in these months. Actually,
the number of cases in June 2020 and August 2020
was close to June 2019 and August 2019, respectively.
But the number of cases were less in June and August
2019 compared to other months in 2019, due to the
prolongation of the holiday period of the Ramadan
Feast and Feast of the Sacrifice because coinciding
with the weekdays. Therefore, we think that the number
of cases between June 2020 and June 2019, and
August 2020 and August 2019 is close for this reason.
In November and December 2020, the decrease in the
number of cases was again as high as 42.8%, probably
due to the increase in COVID cases during these
months.

CONCLUSION

The COVID-19 pandemic dramatically impacted health
systems,
effected. From March 11 2020, when the first seen

and pathology departments were also

COVID-19 case in Turkey, to the end of the year, we

experienced the decrease in our pathology and
cytology case volume as all over the world, with a
significant increase in the malignancy rates. Also the
mean age of the patients in 2020 after the first COVID-
19 case in Turkey was lower than the mean age of the
cases of the corresponding period of the previous year.

This shows the elderly patients were more affected.

These findings suggest that in the long term, cancer
cases may be detected at later stages. The data in this
study can be considered limited as it is a single center
study. We think multi-center studies covering longer
time periods will better show the long-term effects of the
pandemic.
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