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Cytopathology Practice During the COVID-19 
Postlockdown: An Italian Experience
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BACKGROUND: During the current coronavirus disease 2019 (COVID-19) pandemic, the cytopathology workload has de-

creased remarkably worldwide as all screening and elective procedures have been postponed to prioritize the clinical man-

agement of patients at high oncological risk. In the current study, the authors provide data on the lasting impact of COVID-19 

on cytopathology practice during the initial phases of the Italian postlockdown period. METHODS: The percentages of the 

cytological sample types processed at the University of Naples Federico II during the first 12 weeks of the Italian postlock-

down period were compared with those of the same period in 2019. The study period was divided into four 3-week periods. 

Differences in the rates of malignant diagnoses were also assessed. RESULTS: During the 12-week study period, the overall 

cytological sample workload decreased by 41.6% in comparison with 2019. In particular, the workload significantly declined for 

each sample type: Pap smears, –33.3%; urine, –42.8%; serous fluids, –14.4%; thyroid, –54.5%; breast, –43%; lymph node, –27.3%; 

and salivary gland, –61%. By contrast, the overall malignancy rate was significantly increased (P = .0011). CONCLUSIONS: 

The reduction in the cytological sample workload during the postlockdown period still represents an ongoing effect of the 

COVID-19 pandemic. On the other hand, the rise in the overall malignancy rate reflects the importance of prioritizing diagnos-

tic procedures for patients at high oncological risk. Cancer Cytopathol 2021;129:548-554. © 2021 American Cancer Society. 
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programs.

INTRODUCTION

The current coronavirus disease 2019 (COVID-19) pandemic has induced major changes in cytopatholog-
ical practice.1,2 Indeed, this past spring, many of the worst hit countries, including Italy, were subjected to 
national lockdowns to limit the spread of the disease. This resulted in a substantial reduction in outpatient 
care practices. Among these, fine-needle aspiration (FNA) clinics saw a relevant drop in the number of 
processed samples.1-5 Furthermore, because of the potential presence of the virus in cytological specimens, 
a number of laboratory biosafety guidelines recommended that the risks of contagion be carefully weighed 
against the clinical benefits of any diagnostic procedure.6-13 These factors markedly reduced cytopathol-
ogy workloads worldwide. In Italy, the activity of cytopathology practice also declined. For instance, our 
laboratory workload decreased by more than 80% during the first 3 weeks of the lockdown in comparison 
with the same period in 2019.5 During this emergency, our laboratory performed only urgent activities to 
comply with the COVID-19 containment measures. For instance, breast and lymph node FNA specimens   
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were prioritized over thyroid FNA, whereas serous fluid 
and urine specimens were prioritized over Papanicolaou 
(Pap) smears. However, to mitigate any secondary ef-
fects in terms of changes in the prevalence and mortal-
ity rate of neoplastic diseases, all screening procedures 
must be ensured as soon as possible.14

On May 4, 2020, the Italian government eased safety 
measures; this began the so-called postlockdown period. 
In those days, at the University of Naples Federico II, the 
rate of positivity in COVID-19 testing dropped to 1%, 
and this led the hospital managers to reopen all the wards 
closed by COVID-19. The purpose of this study was, 
therefore, to verify whether our cytopathology laboratory 
activity actually returned to normal in the initial phases of 
the postlockdown period. For this purpose, we compared 
our workload activity from May 4 to July 27, 2020, with 
our workload for the corresponding period in 2019.

MATERIALS AND METHODS

All cytological reports issued from May 4 to July 27, 2020, 
were examined and compared with those recorded in the 
same period in 2019. All information regarding human ma-
terial was managed using anonymous numerical codes, and 
all samples were handled in compliance with the Helsinki 
Declaration. The data were grouped into four 3-week pe-
riods. Period I was from May 4 to May 24, period II was 
from May 25 to June 14, period III was from June 15 to 
July 5, and period IV was from July 6 to July 27. The over-
all workload rates for each specimen type were compared, 
and the total number of processed samples was recorded. In 
particular, the numbers of Pap smears and urine and serous 
fluid samples were calculated. Similarly, the total number of 
thyroid, breast, lymph node, and salivary gland ultrasound-
guided FNAs was detailed. Sample sites with fewer than 20 
specimens were grouped in an “other” category.

Differences between the postlockdown period and 
the corresponding 2019 period were evaluated on the 
basis of absolute numbers and proportional changes (the 
percentage of the total workload) for each specimen type 
via the χ2 test; P values lower than .05 were deemed to be 
statistically significant. Differences in the rates of malig-
nant diagnoses were assessed in a similar way.

RESULTS

During the 12-week postlockdown study period (from May 
4 to July 27, 2020), among cytopathology laboratory staff, 
no COVID-19 cases were reported, and the FNA clinic was 

run by 2 cytopathologists, 4 days a week, as usual. Overall, 
fewer cytological samples (n = 1367) were processed 
in comparison with the corresponding period in 2019   
(n = 2341), with a total reduction of 41.6%. The reduc-
tion was consistently evident in each of the 4 postlockdown 
periods (period I: 200 vs 581, –66%; period II, 282 vs 575, 
–51%; period III, 462 vs 614, –25%; period IV, 423 vs 
571, –26%; Table 1). Accordingly, all the different speci-
men types showed drastic reductions, which ranged from 
–14.4% (serous fluids) to –61% (salivary gland; Table 2).

Granular data analysis revealed different trends for 
each specimen type. Overall, during the postlockdown 
period, Pap smear, urine, thyroid, and salivary gland 
workloads decreased in each of the four 3-week periods 
(Table 3 and Fig. 1).

As for the ratio between the different types of spec-
imens and the overall activity (the percentage of the total 
workload), thyroid samples significantly decreased (29% 
vs 37.2%), whereas Pap smears (39.6% vs 34.7%) and 
serous fluid samples (8.3% vs 5.6%) increased. On the 
other hand, no significant proportional variations were 
observed in urine, breast, lymph node, or salivary gland 
specimens (Table 2). Detailed data for each 3-week period 
are reported in Supporting Table 1.

The overall malignancy rate of the total samples ob-
tained during the whole study period showed a statistically 
significant increase (127 [9.3%] vs 149 [6.4%]; P = .0011). 
A detailed analysis of all four 3-week periods showed a sig-
nificant increase in the malignancy rates recorded in period 
I (14% vs 6.2%; P = .0005), with relatively similar rates 
in periods II (9.6% vs 6.1%; P = .06), III (6.9% vs 6.8%;   
P = .95), and IV (9.5% vs 6.3%; P = .064; Table 4).

DISCUSSION

Cytopathology plays a key role in the diagnosis and man-
agement of human tumors. Unfortunately, since the be-
ginning of the current health crisis, restrictive measures, 
imposed to thwart the relentless spread of COVID-19, 
have dramatically disrupted many health care services, 
not least cytopathology practices.1,2 Although the Italian 
government eased safety measures on May 4, 2020, the 
impact of the coronavirus emergency persisted beyond 
the end of the lockdown. Indeed, our clinic experienced 
an overall workload reduction of 41.6% in the first 
weeks of the postlockdown. In particular, Pap smears 
dropped by 33.3%, urine specimens dropped by 42.8%, 
and serous fluids dropped by 14.4%. Likewise, thyroid 
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FNA declined by 54.5%, breast FNA declined by 43%, 
lymph node FNA declined by 27.3%, and salivary gland 
FNA declined by 61.1%. These data are greatly worri-
some because delayed diagnoses can lead to worse clinical 
outcomes.

It was encouraging to see that in periods III (–25%) 
and IV (–26%), our workload reduction was not as dra-
matic as it was in periods I (–66%) and II (–51%); this 
suggests that a gradual return to prelockdown workload 
levels for screening and elective activities also might be 
foreseen. In particular, in periods III and IV, Pap smears 
increased in terms of absolute numbers and relative pro-
portions. As for thyroid FNA, it was not surprising to see 
that in period I, these procedures decreased by a whop-
ping 83%. This phenomenon is explainable by the fact 
that thyroid FNA, which generally falls into the category 
of nonurgent and elective procedures, was suspended to 
contain contagion.3,5,15-17 However, this trend was in-
verted in the later periods of the postlockdown. Indeed, 
in period IV, thyroid FNA practice almost returned to 
normal, with a workload reduction of only 27.4% in 
comparison with the previous year. As with thyroid FNA, 
breast FNA also increased during the postlockdown 

(–65% in period I and +8% in period IV). However, this 
increase was nonlinear; indeed, fewer FNA procedures 
were performed in period II than period I. It is conceiv-
able that the higher number of patients subjected to FNA 
in period I was due to the fact that these patients had 
been selected before the lockdown. On the other hand, 
the lower number of FNA procedures in period II was 
ascribable to the recent resumption of routine cancer 
detection programs. Reassuringly, the positive trend ob-
served in period IV confirmed the role of breast FNA as 
a valuable component of the triple test, especially in the 
era of COVID-19.18,19 A similar nonlinear trend was also 
reported for salivary gland FNA. Indeed, the FNA work-
load reduction was more evident in periods II (–89.5%) 
and III (–61.5%) than periods I (–30%) and IV (–47%).

Conversely, samples at high oncological risk, such 
as serous fluids and lymph node FNA, showed a steady 
trend during the different postlockdown periods. These 
samples were only slightly reduced in comparison with 
the prelockdown period; this phenomenon probably re-
flected the attitudes of cytopathologists toward the timely 
evaluation of FNA specimens even in the midst of a global 
health crisis.2 A fluctuating trend was finally observed for 

TABLE 1.  Cytological Sample Workload During the 12-Week Postlockdown Period Versus the Corresponding 
Period in 2019

Total Samples, No.

Difference, %COVID-19 Postlockdown Corresponding Period in 2019

Period I 200 581 –66
Period II 282 575 –51
Period III 462 614 –25
Period IV 423 571 –26
Total 1367 2341 –41.6

Abbreviation: COVID-19, coronavirus disease 2019.
Data are grouped into four 3-week periods: period I (May 4 to May 24), period II (May 25 to June 14), period III (June 15 to July 5), and period IV (July 6 to July 27).

TABLE 2.  Overall Number and Proportion of Samples From Each Sample Site During the First 12 Weeks of the 
Postlockdown Period and the Corresponding Period in 2019

Sample Site

Overall Proportion

COVID-19 
Postlockdown, No.

Corresponding Period 
in 2019, No. Difference, %

COVID-19 
Postlockdown, %

Corresponding 
Period in 2019, % P

Pap smear 542 813 –33.3 39.6 34.7 .0027
Urine 135 236 –42.8 9.9 10.1 .84
Serous fluids 113 132 –14.4 8.3 5.6 .0019
Thyroid 397 872 –54.5 29 37.2 0
Breast 61 107 –43 4.5 4.6 .87
Lymph node 56 77 –27.3 4.1 3.3 .2
Salivary gland 23 59 –61.1 1.7 2.5 .09
Other 40 45 –11.1 2.9 1.9 .05

Abbreviations: COVID-19, coronavirus disease 2019; Pap, Papanicolaou.
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TABLE 3.  Overall Number of Each Cytological Sample Type Grouped Into Four 3-Week Periods During the 
COVID-19 Postlockdown Period and the Corresponding Period in 2019

Pap Smear

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 75 196 –61
Period II 120 191 –37.2
Period III 190 217 –12.4
Period IV 157 209 –24.9

Urine

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 25 68 –63
Period II 47 68 –30
Period III 46 52 –11.5
Period IV 17 48 –64.6

Serous Fluid

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 26 26 0
Period II 23 38 –39.5
Period III 32 43 –25.6
Period IV 32 25 +28

Thyroid

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 40 238 –83
Period II 60 196 –69.4
Period III 146 230 –36.5
Period IV 151 208 –27.4

Breast

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 9 26 –65
Period II 6 27 –77
Period III 19 29 –34.5
Period IV 27 25 +8

Lymph Node

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 14 10 +40
Period II 13 26 –50
Period III 15 18 –16.7
Period IV 14 23 –39.1

Salivary Gland

COVID-19 Postlockdown Corresponding Period in 2019 Difference, %

Period I 7 10 –30
Period II 2 19 –89.5
Period III 5 13 –61.5
Period IV 9 17 –47

Abbreviations: COVID-19, coronavirus disease 2019; Pap, Papanicolaou.
The data are grouped into period I (May 4 to May 24, 2020), period II (May 25 to June 14, 2020), period III (June 15 to July 5, 2020), and period IV (July 6 to July 27,   
2020).
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urine samples. In these cases, a more evident reduction 
was observed in periods I and IV versus periods II and 
III; this trend probably reflected an inherent variability in 

the sample workload. Indeed, regardless of COVID-19–
related effects, the cytopathology workload is influenced 
by a number of additional factors; for example, in 2019, 

Figure 1.  Line charts of the workload for each cytological sample type grouped into four 3-week periods during the COVID-19 
postlockdown and the corresponding period in 2019: period I (May 4 to May 24, 2020), period II (May 25 to June 14, 2020), period 
III (June 15 to July 5, 2020), and period IV (July 6 to July 27, 2020). COVID-19 indicates coronavirus disease 2019; Pap, Papanicolaou.
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the total sample number was lower in period IV, and this 
probably reflected a seasonal variation on the eve of sum-
mer holidays.

Overall, the data that we collected and processed 
during the initial weeks of the postlockdown period 
clearly indicated that the return to regular cytology prac-
tice was challenging. Indeed, a workload reduction was 
observed for all specimen types. However, as already seen 
in the lockdown period, the prioritization policy partially 
mitigated the negative impact of COVID-19 on health 
care services.2,5 In fact, a significant increase in the over-
all malignancy rate was observed, and this suggests that 
special care was taken to diagnose high-risk oncological 
patients. Interestingly, a data subanalysis showed that the 
rise in malignant specimens occurred mainly in period I 
(Table 4). Indeed, our clinic continued to prioritize sus-
picious cases at the very beginning of the postlockdown 
period in an effort to limit the diagnostic delay. This was 
rendered possible by the close interaction between cyto-
pathologists and clinicians, which was ensured by timely, 
web-based multidisciplinary meetings.11 Because most 
countries suffer from increased medical expenses, a les-
son that must be learned in this health emergency is the 
need to properly select patients for cytopathology evalua-
tions to prevent overtesting and limited cost-effectiveness. 
Conversely, the workload of predictive molecular testing 
performed on cytological samples showed little variation, 
and this allowed timely selection of advanced-stage on-
cological patients for targeted treatments.20,21 On the 
other hand, a proportional reduction of local treatment 
(surgery or radiation) for patients with early-stage cancer 
could have represented an aftermath of the risk/benefit 
ratio in treatment decisions.22

Overall, despite the increase in the malignancy rate, 
few patients underwent cytopathology workup, and the 

identification of patients at high oncological risk remained 
insufficient even several weeks after the lockdown. In this 
regard, we speculate that the limitations imposed by our 
national health care system and the persistent reluctance 
of frail older patients to go to the hospital, even when 
many restrictions were lifted, constituted 2 effects of the 
pandemic that, albeit unquantifiable, indirectly contrib-
uted to reducing our cytology workload. We thus main-
tain that the data reported in this study should be viewed 
not as solely academic but rather as a reflection of present-
day reality. Indeed, nowadays, as the world is trying to 
cope with a new wave of COVID-19, all efforts should 
be made to prevent any further decline in the cytological 
workload for the sake of cancer prevention and the early 
diagnosis of high-risk cancer patients.14,23 In this setting, 
we may reasonably hope that more significant changes, 
with a return to prepandemic levels of cytopathology 
practice, will soon take place because of the implementa-
tion of mass vaccination campaigns.

In conclusion, we have shown that the overall reduc-
tion in cytological specimen volume in the postlockdown 
period is a lingering effect of the ongoing COVID-19 
pandemic. However, the increase in the overall malig-
nancy rate during the initial period of the postlockdown 
illustrates that the prioritization of patients at high onco-
logical risk is key to ensuring that these patients do not 
miss the opportunity to benefit from the necessary pre-
ventive and diagnostic care, even in the midst of a pan-
demic. Finally, collaborative, multi-institutional studies 
are required to monitor the effects of COVID-19 on cy-
topathology worldwide.
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