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COVID-19, the infectious disease caused by SARS-CoV-2, has claimed the lives of over 4.5 million people world-
wide as of 18 September 2021 [1]. Besides having a multitude of social, economic and sanitary consequences [2-4],
which have aggravated pre-existing threats to public health, such as those related to pollution (5], the global pan-
demic has profoundly affected several aspects of cancer care, including doctor—patient relationships, (6], access to
therapy and physicians’ therapeutic choices [7]. This has ultimately negatively influenced cancer-specific mortal-
ity (81. Conversely, COVID-19 is associated with higher mortality rates in cancer versus non-cancer patients [9].

In the particular case of prostate cancer, the second most frequently diagnosed cancer in men, the COVID-19
pandemic has had a negative impact both on early diagnosis by reducing participation to screening programs [10]
and on time from diagnosis to surgery/radiotherapy [11], which may translate in a worse prostate-cancer-specific
mortality in the next years [12]. In spite of the hurdles associated with diagnosis of prostate cancer [13], population-
based prostate-specific antigen (PSA) screening has proven to reduce prostate-cancer-specific mortality, although
over 1000 men have to be screened to prevent a single death from prostate cancer [14]. A retrospective study
conducted at the University Hospitals of Verona was designed to identify all test requests for total PSA and vitamin
D for outpatients from 10 December 2016 to 10 December 2020 and compare the weekly requests for these tests
between 25 February and 9 December 2020, to those sent during the same period of the past 4 years (2016-2019).
Of note, the weekly rate of test requests was consistent across the years, but a sharp decline was recorded during the
lockdown period (between 10 March and 17 May 2020), with median decrease of 76% for vitamin D and 62% for
total PSA, respectively [10]. Another retrospective observational study conducted in 2020 at a high-volume center
was designed to assess the impact of COVID-19 on time to surgery of patients on the urology surgical waiting list. In
the overall cohort of 350 patients (including 20 patients with prostate cancer), the mean time of 97.33 days on the
waiting list was reported, which was significantly longer compared with that reported in 2019 [11). In a population-
based study exploring patterns of radiotherapy use, mean weekly radiotherapy courses decreased by 19.9% in April,
6.2% in May and 11.6% in June 2020 compared with corresponding months in 2019, with the largest reduction
reported for prostate cancer (77.0% in April) (15]. The delayed diagnosis caused by the COVID-19 pandemic has
been estimated to result in a 17.2% increase in prostate cancer deaths in the years 2022—24 using a novel modeling
approach [12]. While a meta-analysis of six retrospective studies including a total of 50,220 patients suggested that
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androgen deprivation therapy may not be associated with an increased risk of being infected with SARS-CoV-
2 [16], the number of previous systemic lines of treatment may influence prognosis. In a retrospective multicenter
study including 34 patients with metastatic castration-resistant prostate cancer who were observed at the time of
COVID-19 diagnosis, 17 patients (50.0%) had recovered, 13 patients (38.2%) had died and four (11.7%) were
still positive for SARS-CoV-2, after a median follow-up time of 21 days. Importantly, the multivariate analysis
of this retrospective cohort showed that the number of previously administered antineoplastic treatments for
metastatic castration-resistant prostate cancer was significantly associated with COVID-19 mortality. Although one
COVID-19 case was reported in a patient receiving the hormonal treatment enzalutamide [17] with no apparent
enzalutamide-related detrimental effects on COVID-19 prognosis, there are no data suggesting that patients on
novel oral androgen-receptor targeting agents (such as enzalutamide or abiraterone [18]) may be safer compared with
chemotherapy agents such as cabazitaxel [19] in the case of SARS-CoV-2 infection. The lack of clinically significant
bone marrow toxicity and their oral route of administration have made androgen-receptor axis targeting agents a
more attractive therapeutic option compared with intravenous taxanes during the COVID-19 pandemic. Finally,
it must be considered how COVID-19 can affect accuracy of imaging techniques. In a retrospective multicenter
study including nine men with COVID-19 who underwent ®*Ga-PSMA-11-PET/CT for prostate cancer [20], all
of them showed different grades of abnormal ®*Ga-PSMA-11 uptake in the lungs, but only a single patient actually
had lung metastasis. This finding highlights the potential confounding effect of COVID-19 on prostate cancer
staging using nuclear medicine techniques.

Opverall, the findings discussed here show how COVID-19 has deeply affected all aspects of prostate cancer
care, including early diagnosis, treatment and staging, with negative consequences that are not fully predictable
and understandable at the present time. On the other hand, it is foreseen that SARS-CoV-2 will continue to
circulate despite mass vaccination programs, so a continued effort to analyze its effects on prostate cancer care is
mandatory. Physicians treating prostate cancer should consider preferring oral compared with intravenous agents
and performing remote visits, if feasible. Also, they should be aware that COVID-19 may affect accuracy of some
imaging techniques such as PSMA (prostate specific membrane antigen) PET. On the other hand, research should
focus on the potential interaction of COVID-19 with available treatments against prostate cancer, which remains
largely ignored. As an example, patients with localized prostate cancer recovering from COVID-19 may represent
a clinically significant population requiring a specific treatment algorithm regarding the use of surgery versus
radiotherapy. Also, patients with metastatic prostate cancer with a history of symptomatic COVID-19 might suffer
from more severe adverse events associated with chemotherapy. Observational prospective and retrospective studies
designed to assess the impact of COVID-19 on treatment efficacy and toxicity remain a compelling need regardless
of the success of vaccination campaigns in SARS-CoV-2 eradication in the complex scenario caused by this vicious
and unprecedented pandemic.

Financial & competing interests disclosure
The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-
cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,
stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Ethical conduct of research

C Buonerba is a member of the Future Science OA Editorial Board. They were not involved in any editorial decisions related to the
publication of this article, and all author details were blinded to the article’s peer reviewers as per the journal’s double-blind peer
review policy.

Open access
This work is licensed under the Creative Commons Attribution 4.0 License. To view a copy of this license, visit http:/creativecomm
ons.org/licenses/by/4.0/

References
1. World Health Organization (2021). https://covid19.who.int/

2. Napolitano L, Barone B, Crocetto F, Capece M, La Rocca R. The COVID-19 pandemic: is it a wolf consuming fertility? /nz. J. Fertil.
Steril. 14, 159-160 (2020).

10.2144/fs0a-2021-0113 Future Sci. OA (2021) FSO760 future science group .

fsg


http://creativecommons.org/licenses/by/4.0/
https://www.worldometers.info/coronavirus/

COVID-19 & prostate cancer: a complex scenario with multiple facets  Editorial

3. Ferndndez-Méndez C, Pathan S. Environmental stocks, CEO health risk and COVID-19. Res. Int. Bus. Finance 59, 101509 (2022).

4. Bojanowska A, Kaczmarek ED, Koscielniak M, Urbaniska B. Changes in values and well-being amidst the COVID-19 pandemic in
Poland. PLoS ONE 16, 0255491 (2021).

5. DiLorenzo G, Federico P, De Placido S, Buonerba C Increased risk of bladder cancer in critical areas at high pressure of pollution of the

Campania region in Italy: a systematic review. Crit Rev Oncol Hematol. 96, 534541 (2015).

6. Esposito C, Masieri L, Castagnetti M, Crocetto F, Escolino M .Letter to the editor: robot-assisted and minimally invasive pediatric

surgery and urology during the COVID-19 pandemic: a short literature review. /. laparoendosc. Adv. Surg. Tech. A 30, 915-918 (2020).

7.  Pratapa SK, Acharya S, Mamidipalli SS, Andhale A. Caring for cancer patients during corona pandemic-(COVID-19)-a narrative review.
South Asian ]. Cancer 10, 19-22 (2021).

8. Maringe C, Spicer ], Morris M et al. The impact of the COVID-19 pandemic on cancer deaths due to delays in diagnosis in England,
UK: a national, population-based, modelling study. Lancer Oncol. 21, 1023-1034 (2020).

9. Bertuzzi AF, Ciccarelli M, Marrari A, ez al. Impact of active cancer on COVID-19 survival: a matched-analysis on 557 consecutive
patients at an academic hospital in Lombardy, Italy. Br. /. Cancer 125, 358 -366 (2021).

10. Ferrari A, Sanchis-Gomar F, Mattiuzzi C, Henry BM, Lippi G. Is COVID-19 impacting prostate cancer screening? A survey of
prostate-specific antigen test requests during a local outbreak. E//FCC 32, 69-77 (2021).

11. Garcia-Rojo E, Manfredi C, Santos-Pérez-de-la-Blanca R ez al. Impact of COVID-19 outbreak on urology surgical waiting lists and
waiting lists prioritization strategies in the post-COVID-19 era. Actas Urol. Esp. 45, 207-214 (2021).

12. Ward Z], Walbaum M, Walbaum B ¢ a/. Estimating the impact of the COVID-19 pandemic on diagnosis and survival of five cancers in
Chile from 2020 to 2030: a simulation-based analysis. Lancet Oncol. doi:10.1016/S1470-2045(21)00426-5 (2021) (Epub ahead of
print).

13. De Luca L, Crocetto F, Barone B ¢z 2/. Granulomatous prostatitis mimicking prostate cancer in a patient with psoriatic arthritis: a case
report. Future Sci. OA 6(7), FSO591 (2020).

14. Schroder FH, Hugosson J, Roobol M] et al. Prostate-cancer mortality at 11 years of follow-up. V. Engl. J. Med. 366, 981-990 (2012).

15. Spencer K, Jones CM, Girdler R ez al. The impact of the COVID-19 pandemic on radiotherapy services in England, UK: a
population-based study. Lancer Oncol. 22, 309-320 (2021).

16. Sari Motlagh R, Abufaraj M, Karakiewicz PI ez al. Association between SARS-CoV-2 infection and disease severity among prostate
cancer patients on androgen deprivation therapy: a systematic review and meta-analysis. World J. Urol. (2021) (Epub ahead of print).

17.  Di Lorenzo G, Buonerba L, Ingenito C ez a/. Clinical characteristics of metastatic prostate cancer patients infected with COVID-19 in
South Italy. Oncology doi:10.1159/000509434 (2020) (Epub ahead of print).

18. Ferro M, Lucarelli G, Crocetto F et al. First-line systemic therapy for metastatic castration-sensitive prostate cancer: an updated
systematic review with novel findings. Crit. Rev. Oncol. Hematol. 157, 103198 (2021).

19. Buonerba C, Pond GR, Sonpavde G et 4l. Potential value of Gleason score in predicting the benefit of cabazitaxel in metastatic
castration-resistant prostate cancer. Future Oncol. 9, 889-897 (2013).

20. Farolfi A, Telo S, Castellucci P ez al. Lung uptake detected by (68)Ga-PSMA-11 PET/CT in prostate cancer patients with SARS-CoV-2:
a case series. Am. J. Nucl. Med. Mol. Imaging 11, 300-306 (2021).

future science group 10.2144/fs0a-2021-0113




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


