
Citation: Trasarti, S.; Troiano, R.;

Biglietto, M.; Sorella, S.; Lisi, C.;

Assanto, G.M.; Bizzoni, L.; Brunetti,

G.A.; Giordano, C.; Rullo, E.; et al.

Lymphadenopathies before and

during the Pandemic COVID-19:

Increasing Incidence of Metastases

from Solid Tumors. J. Clin. Med. 2022,

11, 6979. https://doi.org/10.3390/

jcm11236979

Academic Editor: Shan Zeng

Received: 21 October 2022

Accepted: 24 November 2022

Published: 26 November 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Clinical Medicine

Article

Lymphadenopathies before and during the Pandemic
COVID-19: Increasing Incidence of Metastases from
Solid Tumors
Stefania Trasarti 1 , Raffaele Troiano 2, Mario Biglietto 1 , Silvia Sorella 1, Chiara Lisi 1,
Giovanni Manfredi Assanto 1 , Luisa Bizzoni 1, Gregorio Antonio Brunetti 1, Carla Giordano 3 , Emma Rullo 3 ,
Mariangela Saracino 2, Paolina Saullo 2,*, Marco Vignetti 1, Maurizio Martelli 1 and Roberto Caronna 2

1 Department of Translational and Precision Medicine, Sapienza University of Rome, 00185 Rome, Italy
2 Department of Surgical Science, Sapienza University of Rome, 00161 Rome, Italy
3 Department of Radiological Sciences, Oncology and Pathology, Sapienza University of Rome,

00161 Rome, Italy
* Correspondence: paolina.saullo@uniroma1.it

Abstract: Since December 2019, the world has experienced a pandemic caused by SARS-CoV-2, a
virus which spread throughout the world. Anti-COVID19 measures were applied to limit the spread
of the infection, affecting normal clinical practice. In 2020, studies on the possible impact of the
pandemic considering the screening programs for early diagnosis of cancer were conducted, resulting
in a prediction of delayed diagnosis of cancer. We performed a retrospective monocentric study
on patients who present with the onset of lymphadenomegalies evaluated at our Hematological
Department from February 2019 to October 2021 and undergoing excisional lymph-node biopsy. Three
periods were considered: pre-pandemic, first pandemic period and second pandemic period (Group
A, B and C). We included 258 patients who underwent a surgical biopsy and received a histological
diagnosis. Hematological evaluation of outpatients sent by the general practitioner and surgical
biopsies did not decrease among the three groups, despite limitations placed during this pandemic
as well as new diagnoses of hematological malignancies. However, the diagnosis of metastatic cancer
significantly increased from 2019 (7.8%) to 2021 (22.1%) (p = 0.042). Our data supports the hypothesis
that the pandemic affected the national screening programs of early cancer detection.

Keywords: lymphadenopathies; pandemic COVID-19; hematological malignancies; metastatic can-
cers; solid tumors; lymph-node biopsy; screening

1. Introduction

Since March 2020, to limit the spread of the COVID 19 pandemic, national governments’
approaches have included two major measures: health policies aimed to enhance the
capacity of the healthcare system and policies aimed to control the viral diffusion, such
as lockdowns and social distancing [1,2]. This has resulted in a positive impact on the
pandemic, with a reduction in the COVID-19 cases in many countries [3], and to many
deaths being prevented by the expansion of intensive care units. On the downside, this has
led to an increased difficulty for patients with symptoms related to oncological diseases
to access diagnostic procedures, with a subsequent delay in the diagnosis and the start of
treatment. Clinicians were therefore faced with advanced malignant diseases [4].

The study was driven during 2021 by our finding of two patients with metastatic
lymph nodes that were not usually involved by the primary tumor: one right supraclavic-
ular nodal metastasis from prostatic cancer and one right cervical nodal metastasis from
ovarian cancer. Both were included in the study. The aim of this research was to evaluate
a possible increase in patients with lymphadenomegaly related to cancer metastasis or
hematological malignancies during the COVID-19 pandemic.

J. Clin. Med. 2022, 11, 6979. https://doi.org/10.3390/jcm11236979 https://www.mdpi.com/journal/jcm

https://doi.org/10.3390/jcm11236979
https://doi.org/10.3390/jcm11236979
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0002-5987-0874
https://orcid.org/0000-0003-1487-5812
https://orcid.org/0000-0002-6190-9635
https://orcid.org/0000-0002-3716-4303
https://orcid.org/0000-0003-4152-5025
https://orcid.org/0000-0002-4683-2756
https://doi.org/10.3390/jcm11236979
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm11236979?type=check_update&version=1


J. Clin. Med. 2022, 11, 6979 2 of 6

2. Materials and Methods

We performed an observational retrospective monocentric study, including patients af-
fected by lymphadenomegaly who came for the first time, at the Hematological Department
of Sapienza University/ Policlinico Umberto I of Rome between May 2019 and October
2021. All patients underwent excisional lymph-node biopsy by the surgical team.

Clinical and histopathological data were collected through the revision of clinical
files. This study respects the principles of the declaration of Helsinki. All patients
were listed into a database and divided according to period of diagnosis: Group A (pre-
pandemic period), from 1 May 2019 to 29 February 2020; Group B (first pandemic pe-
riod), from 1 March 2020 to 31 December 2020; Group C (second pandemic period), from
1 January 2021 to 31 October 2021.

For each patient, we considered age, sex, the date of access to the Hematological
Department, excisional lymph-node biopsy date and histological result. Patients with a
previous history of cancer or hematological malignancy, patients who did not undergo
excisional lymph-node biopsy and those lost after the first clinical evaluation were excluded
from this study.

3. Statistical Analysis

Descriptive statistics, such as the frequency (n), arithmetic mean, and standard de-
viation (SD), are presented for normally distributed variables. Otherwise, medians and
the standard errors (SE) with interquartile ranges (25 and 75 percentile) are used. To
compare differences between the groups, the χ2-test was used for categorical variables
and the Mann–Whitney U-test for continuous variables. A p value of 0.05 was considered
significantly. Statistical analysis was performed with SPSS statistics.

4. Results

We included 258 patients with lymphadenopathy who underwent excisional biopsy in
three different periods. One hundred and two patients composed Group A (pre-pandemic
period): they were part (2.7%) of 3765 visits for hematological diseases performed between
May 2019 and February 2020. Forty-five were male and 57 were female, and the average age
was 58.6 years. In this group, the excisional biopsy pathological exam revealed 70 hemato-
logical malignancies (68.6%), 9 metastatic cancers (8.8%), and 23 non-neoplastic diseases
(22.5%). Eighty-eight patients composed Group B (first pandemic period): they were part
(4.43%) of 1984 visits (4.43%) for hematological diseases examined between March 2020
and December 2020. Forty-two were male and 46 were female, and the mean age was
60 years. In this group, the excisional biopsy pathological exam revealed 48 hematological
malignancies (54.5%), 17 metastatic cancers (19.3%), and 23 non-neoplastic diseases (26.1%).
Sixty-eight patients composed Group C (second pandemic period): they were part (2.7%)
of 2458 visits for hematological diseases examined between January 2021 and October 2021.
Thirty-six were male and 32 were female, and the mean age was 52 years. In this group,
the excisional biopsy pathological exam revealed 36 hematological malignancies (52.9%),
15 metastatic cancers (22%), and 17 non-neoplastic diseases (25%) (Table 1).

It is worth noting that some patients had unusual localizations of lymph-node metasta-
sis distant from the site of the primary solid tumor: 6/17 cases in the first pandemic period
(group B) and 8/15 cases in the second pandemic period (Group C).

Univariate analysis showed a significative difference in terms of the incidence of
metastatic cancer from Group A (7.8%) to Group C (22.8%) (p = 0.042, Figure 1) (Table 1).
Univariate analysis was also performed for sex, age, and number of evaluated patients. No
significative differences were evidenced between the three groups.
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Table 1. Patients’ data. This table shows cohort characteristics, highlighting sex, site of biopsy,
diagnosis, and metastasis. Univariate analysis was performed with an χ2-test, and p values are
reported on the right side.

Patients

Time of Diagnosis

2019
102 pts

2020
88 pts

2021
68 pts Total

p Value
N. % N. % N. % N. %

Sex
Male 45 44.1 42 47.7 36 52.9 123 47.7

0.052
Female 57 55.9 46 54.1 32 47.1 135 52.3

Site of Biopsy

Neck 57 55.9 47 55.3 43 66.2 147 58.3

0.41
Axilla 20 19.6 17 20.0 11 16.9 48 19.0

Inguinal 20 19.6 12 14.1 6 9.2 38 15.1

Mediastinal/Abdomen 5 4.9 8 9.4 5 7.7 18 7.1

Diagnosis

Lymphoproliferative
Disease 70 68.6 48 54.5 36 52.9 154 59.7

0.062Other Malignancies 8 7.8 17 19.3 15 22.1 40 15.5

Non oncologic diagnosis 24 23.5 23 26.1 17 25.0 64 24.8

Metastasis
Yes 9 8.8 16 18.2 15 22.4 40 15.6

0.042
No 93 91.2 72 81.8 52 77.6 217 84.4
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Figure 1. This figure shows number per year of diagnosis performed through lymph-node biopsy.
There is a decreasing trend of lymphoproliferative disease (A) and a significant increasing of distal
metastases (B) diagnosed from 2019 to 2021.

5. Discussion

Lymphoadenomegaly frequently occurs and may be the first sign of a malignancy.
It is mandatory for an accurate diagnosis to proceed with a physical examination, blood
tests, imaging and, if pathological ultrasound features are present, an excisional lymph-
node biopsy.

Lymph-node specimen collection followed by histological evaluation plays a key-role,
either in defining the lymphoma subtype or in diagnosing other pathologies which can
show up with a swollen lymph-node, such as inflammatory diseases or solid cancers. In
the latter, the presence of a distal lymph-node metastasis defines an advanced tumor stage.

In this context, timing in diagnosis is crucial and can influence the prognosis, either
for lymphoma or for other types of cancer [4].
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The management of the coronavirus infection has led to the discontinuation of clinical
follow-ups, therapies, or surgery for patients with chronic diseases [4]. At the same time,
healthy subjects also did not undergo screening tests for the early diagnosis of cancer.
Moreover, in the case of symptoms or signs suggestive of malignancies, these patients had
many difficulties accessing diagnostic paths and turned to the hospital when diseases were
already in an advanced stage [5,6].

In the first phase of the pandemic (2020), studies on the possible impact of the pan-
demic on the screening programs for early diagnosis of cancer were conducted, resulting
in a prediction of delayed diagnosis of cancer and stressing the importance of continuing
screening programs [7,8]. Our findings are consistent with the international literature
regarding the diagnostic delay.

Subsequent studies have confirmed the predicted diagnostic delay [9–19]. In a study
conducted in Taiwan, Tsai et al. [9] reported that admissions to breast outpatient clinics
in hospitals decreased by 37% during the lockdown period, and breast cancer screening
decreased by 22%. In the UK, compared to the first 6 months of 2019, the diagnosis
of breast cancer decreased by 16% in the first 6 months of 2020 [10]. Koca et al. [11]
found that the number of admissions to breast outpatient clinics decreased by 26.3%
and the number of screening mammographs decreased by 79.8% throughout Turkey in
1 year during the pandemic; furthermore, tumor size, axillary lymph node positivity,
and neoadjuvant chemotherapy were higher during the pandemic (p = 0.005, p = 0.012,
p = 0.042, respectively).

We observed an expected reduction in the number of first hematological examinations
in 2020 (Group B, first pandemic period), but there was no significant difference between
the number of excisional lymph-node biopsies performed in the pre-pandemic period and
in the first pandemic one. We have hypothesized, therefore, that fewer patients requested
a hematological consultation or fewer patients were sent to the hematologist, while the
hospital was able to maintain adequate activity despite the pandemic.

Therefore, we assume that the increasing number of patients with lymphadenomegaly
related to metastases from solid tumors is only partially the consequence of a lower number
of patients visiting hospital, but is mainly the result of a difficulty accessing diagnostic
procedures, with a further increase of cases in the second pandemic period (2021).

It is also interesting to note that two patients in group C with metastatic solid cancer
were diagnosed with distant lymph nodes not usually involved (one right supraclavicu-
lar nodal metastasis from prostatic cancer and one right cervical nodal metastasis from
ovarian can.

Given the limitations of a retrospective study, with a small cohort of patients, we
reported this finding: we observed a consistent number of lymphoadenomegalies involved
with metastatic solid cancers and often not contiguous to the primary site, evidence of a
late diagnosis.

It has been reported that SARS-CoV-2 alters the immune system by interfering with
mitochondrial function. Given the role of the immune system in the development and
spread of tumors, it has been hypothesized that COVID-19 could promote tumor growth
and/or metastatic spreading [20–22]. We cannot confirm this hypothesis because we have
not evaluated the incidence of COVID infection. Further studies are necessary and expected
in this context.

6. Conclusions

During the COVID-19 pandemic, the management of neoplastic diseases became
more difficult, especially for solid tumors. Despite the national restrictions, the clinical
activity in our center was never interrupted, and at times the tool of telemedicine was
used to secure this. In this study, we investigated a side of the healthcare system which
could have been and was affected by the pandemic. Our data were consistent with the
international literature regarding the impact of diagnostic delay, stressing the importance
of early screening programs.



J. Clin. Med. 2022, 11, 6979 5 of 6

Author Contributions: Conceptualization, S.T. and S.S.; methodology, M.B., S.S. and C.L.; validation,
S.S., C.L., R.C. and M.M.; formal analysis, G.M.A.; investigation, R.T., P.S., C.G., M.V., L.B., S.T., G.A.B.
and E.R.; resources, R.T., M.S.; data curation, G.M.A. and R.C.; writing—original draft preparation,
S.S., M.B. and C.L.; writing—review and editing, R.C.; visualization, P.S.; supervision, R.C. and M.M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patients to publish this paper.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy issues.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Pollard, C.A.; Morran, M.P.; Nestor-kalinoski, A.L. The COVID-19 pandemic: A global health crisis. Physiol. Genom. 2022,

52, 549–557. [CrossRef] [PubMed]
2. Jin, Y.; Yang, H.; Ji, W.; Wu, W.; Chen, S.; Zhang, W.; Duan, G. Virology, epidemiology, pathogenesis, and control of COVID-19.

Viruses 2020, 12, 372. [CrossRef]
3. Alfano, V.; Ercolano, S. The Efficacy of Lockdown Against COVID-19: A Cross-Country Panel Analysis. Appl. Health Econ. Health

Policy 2020, 18, 509–517. [CrossRef] [PubMed]
4. Maringe, C.; Spicer, J.; Morris, M.; Purushotham, A.; Nolte, E.; Sullivan, R.; Rachet, B.; Aggarwal, A. The impact of the COVID-19

pandemic on cancer deaths due to delays in diagnosis in England, UK: A national, population-based, modelling study. Lancet
Oncol. 2020, 21, 1023–1034. [CrossRef] [PubMed]

5. Isidori, A.; de Leval, L.; Gergis, U.; Musto, P.; Porcu, P. Management of Patients with Hematologic Malignancies During the
COVID-19 Pandemic: Practical Considerations and Lessons to Be Learned. Front. Oncol. 2020, 10, 1439. [CrossRef]

6. Papakonstantinou, E.; Dragoumani, K.; Efthimiadou, A.; Palaiogeorgou, A.M.; Pierouli, K.; Mitsis, T.; Chrousos, G.P.; Bacopoulou,
F.; Vlachakis, D. Haematological malignancies implications during the times of the covid-19 pandemic (review). Oncol. Lett. 2021,
22, 856. [CrossRef]

7. Blanco, G.D.V.; Calabrese, E.; Biancone, L.; Monteleone, G.; Paoluzi, O.A. The impact of COVID-19 pandemic in the colonrectal
cancer prevention. Int. J. Colorectal. Dis. 2020, 35, 1951–1954. [CrossRef]

8. Vanni, G.; Pellicciaro, M.; Materazzo, M.; Bruno, V.; Oldani, C.; Pistolese, C.A.; Buonomo, C.; Caspi, J.; Gualtieri, P.; Chiaravalloti,
A.; et al. Lockdown of Breast Cancer Screening for COVID-19: Possible Scenario. Vivo 2020, 34, 3047–3053. [CrossRef]

9. Tsai, H.Y.; Chang, Y.L.; Shen, C.T.; Chung, W.S.; Tsai, H.J.; Chen, F.M. Effects of the COVID-19 pandemic on breast cancer screening
in Taiwan. Breast 2020, 54, 52–55. [CrossRef]

10. Gathani, T.; Clayton, G.; MacInnes, E.; Horgan, K. The COVID-19 pandemic and impact on breast cancer diagnoses: What
happened in England in the first half of 2020. Br. J. Cancer 2021, 124, 710–712. [CrossRef]

11. Koca, B.; Yildirim, M. Delay in breast cancer diagnosis and its clinical consequences during the coronavirus disease pandemic.
J. Surg Oncol. 2021, 124, 261–267. [CrossRef] [PubMed]

12. Tachibana, B.M.T.; Ribeiro, R.L.D.M.; Federicci, E.F.; Feres, R.; Lupinacci, F.A.S.; Yonekura, I.; Racy, A.C.S. The delay of breast
cancer diagnosis during the COVID-19 pandemic in São Paulo, Brazil. Einstein 2021, 19, eAO6721. [CrossRef] [PubMed]

13. van Deukeren, D.; Heesterman, B.L.; Roelofs, L.; Kiemeney, L.A.; Witjes, J.A.; Smilde, T.J.; van Leenders, G.J.; Incrocci, L.; Vanneste,
B.G.; Meijer, R.P.; et al. Impact of the COVID-19 outbreak on prostate cancer care in the Netherlands. Cancer Treat. Res. Commun.
2022, 31, 100553. [CrossRef] [PubMed]

14. Mazidimoradi, A.; Hadavandsiri, F.; Momenimovahed, Z.; Salehiniya, H. Impact of the COVID-19 Pandemic on Colorectal Cancer
Diagnosis and Treatment: A Systematic Review. J. Gastrointest. Canc. 2021, 29, 1–17. [CrossRef]

15. Walker, E.; Fu, Y.; Sadowski, D.C.; Stewart, D.; Tang, P.; Kaposhi, B.; Chappell, H.; Robson, P.; van Zanten, S.V. Delayed Colorectal
Cancer Diagnosis during the COVID-19 Pandemic in Alberta: A Framework for Analyzing Barriers to Diagnosis and Generating
Evidence to Support Health System Changes Aimed at Reducing Time to Diagnosis. Int. J. Env. Res. Public Health 2021, 18, 9098.
[CrossRef] [PubMed]

16. Harke, N.N.; Wagner, C.; Hermann, R.M.; Hadaschik, B.A.; Radtke, J.P.; Altay-Langguth, A.; Aufderklamm, S.; Bach, C.; Becker-
Schiebe, M.; Blana, A.; et al. Lessons learned after one year of COVID-19 from a urologist and radiotherapist view: A German
survey on prostate cancer diagnosis and treatment. PLoS ONE 2022, 17, e0269827. [CrossRef]

17. Nossiter, J.; Morris, M.; Parry, M.G.; Sujenthiran, A.; Cathcart, P.; van der Meulen, J.; Aggarwal, A.; Payne, H.; Clarke, N.W.
Impact of the COVID-19 pandemic on the diagnosis and treatment of men with prostate cancer. BJU Int. 2022, 130, 262–270.
[CrossRef]

http://doi.org/10.1152/physiolgenomics.00089.2020
http://www.ncbi.nlm.nih.gov/pubmed/32991251
http://doi.org/10.3390/v12040372
http://doi.org/10.1007/s40258-020-00596-3
http://www.ncbi.nlm.nih.gov/pubmed/32495067
http://doi.org/10.1016/S1470-2045(20)30388-0
http://www.ncbi.nlm.nih.gov/pubmed/32702310
http://doi.org/10.3389/fonc.2020.01439
http://doi.org/10.3892/ol.2021.13117
http://doi.org/10.1007/s00384-020-03635-6
http://doi.org/10.21873/invivo.12139
http://doi.org/10.1016/j.breast.2020.08.014
http://doi.org/10.1038/s41416-020-01182-z
http://doi.org/10.1002/jso.26581
http://www.ncbi.nlm.nih.gov/pubmed/34137039
http://doi.org/10.31744/einstein_journal/2021AO6721
http://www.ncbi.nlm.nih.gov/pubmed/34932776
http://doi.org/10.1016/j.ctarc.2022.100553
http://www.ncbi.nlm.nih.gov/pubmed/35421819
http://doi.org/10.1007/s12029-021-00752-5
http://doi.org/10.3390/ijerph18179098
http://www.ncbi.nlm.nih.gov/pubmed/34501687
http://doi.org/10.1371/journal.pone.0269827
http://doi.org/10.1111/bju.15699


J. Clin. Med. 2022, 11, 6979 6 of 6

18. Englum, B.R.; Prasad, N.K.; Lake, R.E.; Mayorga-Carlin, M.; Turner, D.J.; Siddiqui, T.; Sorkin, J.D.; Lal, B.K. Impact of the
COVID-19 pandemic on diagnosis of new cancers: A national multicenter study of the Veterans Affairs Healthcare System. Cancer
2022, 128, 1048–1056. [CrossRef]

19. Sud, A.; Torr, B.; Jones, M.E.; Broggio, J.; Scott, S.; Loveday, C.; Garrett, A.; Gronthoud, F.; Nicol, D.L.; Jhanji, S.; et al. Effect of
delays in the 2-week-wait cancer referral pathway during the COVID-19 pandemic on cancer survival in the UK: A modelling
study. Lancet Oncol. 2020, 21, 1035–1044. [CrossRef]

20. Taghizadeh-Hesary, F.; Akbari, H.; Bahadori, M.; Behnam, B. Targeted Anti-Mitochondrial Therapy: The Future of Oncology.
Genes 2022, 13, 1728. [CrossRef]

21. Ganji, R.; Reddy, P.H. Impact of COVID-19 on Mitochondrial-Based Immunity in Aging and Age-Related Diseases. Front. Aging.
Neurosci. 2021, 12, 614650. [CrossRef] [PubMed]

22. Akbari, H.; Taghizadeh-Hesary, F.; Bahadori, M. Mitochondria determine response to anti-programmed cell death protein-1
(anti-PD-1) immunotherapy: An evidence-based hypothesis. Mitochondrion 2022, 62, 151–158. [CrossRef] [PubMed]

http://doi.org/10.1002/cncr.34011
http://doi.org/10.1016/S1470-2045(20)30392-2
http://doi.org/10.3390/genes13101728
http://doi.org/10.3389/fnagi.2020.614650
http://www.ncbi.nlm.nih.gov/pubmed/33510633
http://doi.org/10.1016/j.mito.2021.12.001
http://www.ncbi.nlm.nih.gov/pubmed/34890822

	Introduction 
	Materials and Methods 
	Statistical Analysis 
	Results 
	Discussion 
	Conclusions 
	References

