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Abstract

:

Objective: To discuss the impact of COVID-19 vaccines on the urological field and to review the available data in the literature. Material and Methods: All the related reports and original articles discussing COVID-19 vaccines and their impact on the urological field were searched in PubMed, Scopus, and Web of Science. Results: There are few published articles discussing the COVID-19 vaccine impact on urology. Vaccine safety was confirmed in this field as no major side effects were described. AKI (Acute Kidney Injury) was reported in selected populations. However, about 1% of the side effects was urological. Rare genital complications, low urinary tract symptoms, and occasional gross hematuria were reported. Fertility seems to be not impaired after vaccination. A potential misinterpretation of radiological findings in the oncological field has been reported. Conclusions: In the literature, there are few studies regarding COVID-19 vaccines and their impact on the urological and andrological fields. We need more studies and extended follow-ups after repeated vaccinations in order to have more corroborating data particularly in selected populations, such as kidney transplant recipients and oncological patients.
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1. Introduction


In March 2020, the World Health Organization (WHO) declared a pandemic. Currently, the SARS-CoV-2 virus has spread globally with several variants. The SARS-CoV-2 virus was arguably the greatest challenge in the modern era faced by healthcare systems all over the world. The COVID-19 pandemic has had a dramatic impact on urologists, urology residents, and urological patients [1]. Several hospitals in Spain collapsed due to the unbelievable numbers of patients with severe COVID-19 pneumonia causing the total cancellation of all activities in urology departments. In addition, a lot of resources and medical personnel were appointed to the care of COVID-19 patients, even urologists and urology residents. Whenever possible, outpatients visits were performed through online calls, and only cases considered urgent were attended, such as patients with high-risk cancers [2]. Moreover, residency training programs were also cancelled in several hospitals, including teaching activities resulting in a knowledge gap in terms of information and training [3]. Therefore, as pointed out by some studies in the literature, it was important for specialized medical schools to offer intelligent learning modalities for their residents to optimize virtual training in urology and other specialties [4,5]. During the COVID-19 pandemic, elective surgeries were suspended for many months, and only high-risk oncological cases were addressed, although an ambulatory follow-up and management of benign conditions, which can cause lower urinary tract symptoms (LUTS), were essential. In neurologic patients, for example, LUTS have a great impact on quality of life and social life, and their clinical conditions can seriously worsen if not properly addressed [6]. Frailty patients, such as oncological patients, patients with end-stage kidney disease, and kidney renal transplant recipients were at greater risk of developing severe COVID-19 symptoms and fatal complications, particularly in highly epidemic regions, and they were in need of special attention and precaution [7]. The higher risk of infection among the medical workforce facilitated healthcare worker burnout, and patients in some cases were left without proper care [8,9]. Because of the massive numbers of patients with COVID-19, many healthcare systems were on the brink of collapse. In this context, it is important to highlight again the usefulness of telemedicine and how certain clinical settings could be managed safely and effectively [10]. Greater use of telemedicine would have been of benefit, and such a system would have enabled continuity of care even at the most impactful times of COVID-19. Extreme measures were pursued in order to try to limit the virus diffusion and mortality, including extended periods of self-isolation and quarantine, use of personal protective equipment, travel limitations, and social distancing. In a critical situation like this, major efforts were undertaken globally to develop safe and effective vaccines quickly. In August 2021, the U.S. Food and Drug Administration finally approved the first COVID-19 vaccine [11].



Usually, the development of a vaccine is a lengthy process, taking seven to ten years, during which time research is conducted in successive stages that include quality testing, preclinical testing, and clinical trial phases in humans. In Europe, when a pharmaceutical company believes it can demonstrate the quality, safety, and efficacy of its product for a specific therapeutic indication, it submits a marketing authorization application to the European Medicine Agency (EMA). Only after approval by the EMA and authorization by the European Commission does the company start the large-scale production process. Vaccine studies against COVID-19 started in the spring of 2020, and in less than a year, the EMA recommended granting conditional marketing authorization to a first messenger RNA vaccine: mRNA (Comirnaty, BioNTech/Pfizer). Soon thereafter, on 6 January 2021, it granted a second one for the vaccine produced by Moderna. The development process has been accelerated at an unprecedented global level, yet no step in the process failed, thanks to the concurrence of several factors: earlier research on messenger RNA (mRNA) technology; studies on human coronaviruses related to SARS-CoV-2 (e.g., those that caused SARS—Severe acute respiratory syndrome—and MERS—Middle East respiratory syndrome); substantial human and economic resources made available within a tight timeframe, and parallel running of the various evaluation and study phases [12]. To contain the spread of COVID-19 and to reduce its severity, the WHO and governments from all around the world undertook unprecedented measures and promoted massive vaccination campaigns. As of 26 October 2022, a total of 12,830,378,906 vaccine doses had been administered [13]. COVID-19 vaccines were shown to be effective and to have few adverse events in the clinical trials [14,15]. Despite the strong data on the safety of the different types of COVID-19 vaccines, some people preferred not to be vaccinated fearing possible side effects, including among others, effects on fertility [16,17]. In the field of the Safety Platform for Emergency vACcines (SPEAC), the Brighton Collaboration Group developed a priority list of adverse events of special interest (AESI), with the aim of harmonizing vaccine safety evaluations for COVID-19. The SPEAC COVID-19 list of AESI was adopted by the WHO Global Advisory Committee on Vaccine Safety [18]. The main urological disorders included in the list are acute kidney injury, collapsed glomerulopathy, renal infarction, hypernatremia, ANCA-associated vasculitis with glomerulo-nephritis, and IgA vasculitis with nephritis; however, they refer to the COVID-19 disease and not to vaccination [18]. A tool for monitoring the safety of vaccines even after they have been approved and placed on the marketing market is pharmacovigilance and vaccinovigilance, which represent a complex set of activities aimed at continuously assessing all information on the safety of medicinal products and ensuring that the benefit/risk ratio remains favorable over time. The development of serious adverse events following the administration of the first dose of the vaccine is not an absolute contraindication to continuing the vaccination cycle. Each case is assessed by the vaccinating doctor, who decides on the patient’s suitability to receive the booster, based on the clinical, anamnestic, and pharmacological information available. No medicinal product can ever be considered risk-free. Each of us, when deciding to use a drug or receive a vaccination, should keep in mind that what he or she is doing is balancing the benefits with the risks. Verifying that the benefits of a vaccine outweigh the risks and minimizing these is the responsibility of the health authorities that regulate the marketing of medicinal products.



The continuous updating of the vaccine information sheets available and the redefinition of the indications of operability in the vaccination campaigns have contributed to fueling forms of unease and insecurity among healthcare workers during the COVID-19 vaccination campaign. In order to limit the medicolegal litigation on the matter, Law 76/2021 was enacted in Italy, which defines the exclusion of punishability for the vaccinating doctor, when, in the performance of correct vaccination procedures, the doctor has caused serious injury or death to the vaccinee as a result of the vaccination. It is assumed that the vaccinating physician, for the purposes of exclusion of punishability, followed the latest available guidelines, updated according to the vaccine datasheets, informed consent, and the guidelines published by the Ministry of Health (ministerial circulars) [19]. The law in question was created with the intention of protecting vaccinating doctors from possible medicolegal disputes due to possible vaccine-related side effects. Among the ten EU countries with the highest vaccination coverage against SARS-CoV-2, only Italy has adopted similar policies [20].



In the urological field, there is no clear and specific information on adverse effects from vaccination. This deficiency served as a motivation to perform a study, through a literature review, on the topic of vaccination safety in urology. Currently, few studies regarding vaccines and their impact on urological patients have been published, and reports on urological symptoms after COVID-19 vaccination are extremely rare. The aim of this study is to gather and resume the recommendations and data reported in the literature on the impact of COVID-19 vaccines on the urological field.




2. Materials and Methods


The present study, which was based on a review of the scientific literature and available documentation on vaccines found on the Web, was developed in two phases:



In the first phase, a review was attempted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statements [21] through three databases: PubMed, Scopus, and Web of Science. Primary studies, in the English language, published between January 2020 and September 2022, were screened by using the following search terms: “Urological neoplasms”; “Urogenital disease”; “Kidney transplants”; “Urological disease”; “Fertility”; and “COVID-19 vaccination”. All the retrieved items were screened with the purpose to identify papers reporting connections between COVID-19 vaccines and urological symptoms and diseases. After retrieving the articles from all the selected databases, duplicate removal and the initial screening by title and abstract were performed through the website tool Rayyan [22], which allowed article screening by the researchers independently, following the double-blind methodology, in order to reduce selection bias (Figure 1). Only 3 articles were considered eligible for the aim of the review, although, upon reading the full text and after discussion between the two researchers, the articles concerned the COVID-19 disease and not specifically COVID-19 vaccination and urological diseases.



In the second phase of the research, due to the lack of original papers, the authors decided to include in this study data reported in case reports, systematic reviews, reviews, abstracts, and institutional sources.




3. Results


In the first phase of the study, the review resulted in 465 relevant articles across the three databases (PubMed, ISI Web of Knowledge, and Scopus). After removing duplicates, the initial search resulted in 366 eligible articles. Two researchers screened the articles blindly by title and abstract: 161 were excluded based on the wrong outcome; 49 articles were excluded according to the type of publication, and the remining 156 articles were screened by full text, and of these, only 3 articles were initially included in the revision and subsequently excluded, after discussion between the two researchers, as being not specifically relevant to the topic of vaccination (Figure 1). Any conflict about the inclusion or exclusion of the articles was resolved by internal discussion between the researchers.



In the second phase of the study, the authors consequently decided to extend the research to case reports, systematic reviews, reviews, abstracts, and institutional sources, which were divided in four major topics (andrology, oncology, kidney transplantation, and miscellaneous).



3.1. Andrology


The combination of COVID-19 vaccination and fertility was one of the major areas of research of great interest to the general population. Gonzalez et al. [17] conducted a study published in JAMA regarding the possible effects of the COVID-19 vaccines on fertility. Patients were prescreened in order to exclude possible fertility issues prior to vaccination. The exclusion criteria included a positive test result within 90 days. A semen sample was provided 2 to 7 days prior to receiving the first vaccine dose and approximately 2 months after the second dose. A sperm analysis before and after the two doses showed no significant decreases. This small cohort of 45 patients showed higher sperm parameters that can be considered as physiological and within normal ranges. The small number of patients, the short follow-up, and the lack of a control group were the limitations of this study. No differences in sperm motility, volume, or concentration were observed. It is essential to remember that a sperm analysis is an imperfect predictor of fertility potential. Overall, these preliminary results suggest no negative effects on the male reproductive system.



Winston et al. [23] wrote of a rare case of penile Mondor’s disease (PMD) 7 days after the first dose of a COVID-19 vaccine. A one-week treatment of acetaminophen and ibuprofen was sufficient to achieve a complete cure. PMD is an uncommon disease characterized by thrombosis of the superficial veins of the penis [24]. Several cases of PMD have been reported in patients infected with the SARS-CoV-2 virus [25,26]. It is important to mention that the AstraZeneca ChAdOx1-S vaccine can cause in rare cases a hypercoagulable state, and for that reason, in some countries, no further administration of this vaccine was provided [27,28].




3.2. Oncology


Hatakeyama S. et al. [29] presented a study at the Annual European Association of Urology Congress of 2022 in Amsterdam that evaluated the rates of an antispike antibody response to a BNT162b2 vaccine in patients with urological cancers. Data from 195 patients with prostate cancer (PC), 57 patients with urothelial cancer (UC), 28 patients with renal cell carcinoma (RCC), and 93 patients with kidney transplantation (KT) were retrospectively analyzed. Their results suggested that age (HR 0.95, p = 0.002), metastasis (HR0.25, p = 0.021), and immunosuppression (HR 0.003, p < 0.01) were significantly associated with seropositivity. Almost all the patients (90%) showed an adequate immunological response to the COVID-19 vaccine, although further research is needed to highlight the clinical implications of a lower antispike antibody response and their protective activity on a SARS-CoV-2 virus infection.



Recently, several cases of cancer patients with 18FDG PET CT evidence of metabolically active lymph nodes after COVID-19 vaccination have been reported [30,31]. PET CT is an important tool in the initial staging and follow-up of oncological patients and can dramatically change a patient’s treatment options and strategy. In a test such as PET CT, accuracy is essential [32]. Andresciani et al. [33] reported on a case of a male patient diagnosed with prostate cancer who underwent a PET CT after the COVID-19 vaccine. The PET CT scan showed a slight 18FDG uptake and enlargement of the left axillary lymph and paratracheal nodes. Because of the previous imaging reports, the patient’s clinical history, and the absence of a PSA increase, the patient underwent a new 18FDG PET-CT scan 14 weeks later showing an important decrease in the FCH uptake in all the previously involved regions. This case report highlights the importance on considering the vaccination history to evaluate imaging findings and to avoid false-positive reports and further unnecessary examinations.




3.3. Kidney Transplant


COVID-19 represents a great burden on kidney transplant recipients (KTRs). Daan et al. published a systematic review and meta-analysis [34] where they estimated that the risk of mortality is around 23% in KTRs regardless of comorbidities, sex, and age, highlighting the call to accelerate vaccination programs for KTRs. Some studies reported the serological response to COVID-19 in KTRs. Haskin et al. [35] reported a higher positive antibody response in adolescent and young adult KTRs than in adult KTRs. The antibody levels were lower in this group of patients than in patients with a previous COVID-19 infection. The majority of seronegative KTRs were previously treated with rituximab, and the time from the second vaccine dose to serologic testing was longer in seropositive than in seronegative patients [35]. During the follow-up, no vaccinated patients developed symptomatic COVID-19 disease.



KTRs are usually under immunosuppressive therapies for graft function. The American Society of Transplantation stated that the vaccine administration usually does not induce autoimmune reactions nor graft rejection rates [36,37].



COVID-19 vaccines have been administered in solid organ transplant recipients, and in their study, Ou et al. described a graft rejection only in 1 of 741 participants. Adverse symptoms were in line with expected vaccine reactogenicity, and severe side effects were rare [38]. Indeed, COVID-19 vaccination in these patients should be safe. KTRs should consider COVID-19 vaccination because they are at a high risk of suffering from severe COVID-19 symptoms. It is interesting that only 38% of KTRs had a humoral response after the COVID-19 vaccination; therefore, the dose of the SARS-CoV-2 vaccine needs to be augmented to maintain a sufficient humoral response [39].




3.4. Miscellaneous


Several cases of macroscopic hematuria were reported in patients with a history of biopsy-proven IgA nephropathy after the administration the COVID-19 vaccines [40,41,42]. Patients developed gross hematuria hours or days after the vaccine administration, and it generally resolved with supportive therapy only. Patients who developed AKI resolved it with steroid therapy. The authors suggested that a cell-mediated immune response was the cause of such a clinical presentation, but no further studies were performed. It is important to highlight that patients with kidney diseases are at an increased risk of mortality from severe COVID-19, and several studies have demonstrated the importance of COVID-19 vaccination in these patients, which is safe and effective [43,44]. Macroscopic hematuria can be the first symptoms of cancer in the kidney, urinary tract, or prostate.



Zhao et al. [45] queried the FDA Vaccine Adverse Event Reporting System (VAERS) for all the reported symptoms following the Pfizer-BioNTech and Moderna vaccines until February 2021. Out of 15,785 adverse events, about 1% included urologic symptoms. A total of 34 patients reported lower urinary tract symptoms, 14 patients reported hematuria; 41 patients reported urinary infection; 16 patients reported skin and or soft tissue issues; and 43 patients reported other non-specified urologic issues.



A case of genital necrosis with cutaneous thrombosis 26 days after the administration of the COVID-19 vaccine in an 84-year-old woman in Japan was reported. No further studies were perpetrated nor were other similar cases reported in the literature [46]. Acute genital ulceration was reported in women with COVID-19. It is a rare, nonsexually acquired condition characterized by the sudden onset of ulcerations of the vulva in young girls and women. Popatia et al. [47] reported acute genital ulcerations in a 12-year-old three days after receiving the second dose of the COVID-19 vaccine. Therapy consisted of local treatment with lidocaine and triamcinolone and symptomatic treatment. The genital ulcerations and her symptoms resolved in 10 days.





4. Conclusions


According to the literature review performed, there are few studies that examine the issue of COVID-19 vaccine-related urological damage or disorders directly; therefore, there is no current evidence to suggest that COVID-19 vaccines are associated with adverse urological outcomes. The SPEC (Safety Platform for Emergency vACcines) list of AESI (Adverse Event of Special Interest) also shows no specific urological complications caused by the vaccine. Therefore, considering the limited postauthorization evidence on urological outcomes, studies including these results are warranted in order to maintain confidence in the vaccine among urologists and their patients. We need more studies and extend follow-ups after repeated vaccinations in order to have more corroborating data particularly in selected populations, such as kidney transplant recipients and oncological patients.
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Figure 1. PRISMA flowchart. Symbols: n = number. 
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