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Abstract
Purpose of Review The alarming number of confirmed COVID-19 cases put a strain on the healthcare systems, which had to
reallocate human and technical resources to respond to the emergency. Many urologists became integrated into multidisciplinary
teams, dealing with this respiratory illness and its unknown management.

It aims to summarize the epidemiological, clinical, diagnostical, and therapeutical characteristics of COVID-19, from a
practical perspective, to ease COVID-19 management to non-physician staff.
Recent Findings We performed a narrative review of the literature regarding COVID-19, updated to May 8th, 2020, at PubMed
and COVID resource platforms of the main scientific editorials.

COVID-19, characterized by fever, myalgias, dyspnea, and dry cough, varies widely from asymptomatic infection to death.
Arrhythmias and thrombotic events are prevalent.

Lymphopenia and inflammatory reactant elevation on laboratory, as well as bilateral and peripheral ground-glass opacities or
consolidations on X-Ray, are usually found in its assessment. Little is known about SARS-CoV-2 immunology.

To date, no therapy has demonstrated efficacy in COVID-19. Of-level or compassionate-use therapies are prescribed in the
context of clinical trials. We should become familiar with specific adverse events and pharmacological interactions.
Summary The COVID-19 pandemic has paralyzed the urological activity, and its long-term consequences are unpredictable.

Despite not being used to deal with respiratory diseases, the urologists become easily qualified to manage COVID-19 by
following protocols and being integrated into multidisciplinary teams, helping to overcome the pandemic.
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Introduction

Since its first description in December 2019, coronavirus dis-
ease 19 (COVID-19), caused by the new severe acute
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respiratory syndrome coronavirus 2 (SARS-CoV-2), has dra-
matically spread worldwide [1].

The alarming number of confirmed cases overcrowded
hospitals, increasing their occupancy to 120% [2]. It was nec-
essary to reallocate human and technical resources [3].

The infection and isolation of many physicians reduced its
availability to struggle against COVID-19, so it became es-
sential to recruit surgical staff to assist COVID-19 patients. In
this way, some urologists have been integrated into COVID-
19 multidisciplinary teams [3].

The remaining urologists continued screening and
treating patients, some of whom were asymptomatic
COVID-19’s infected patients or whose symptoms were
masked under the suspicion of urinary infection. Finally,
many patients got infected by SARS-CoV-2 during their
hospitalization [4].
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Most of the scientific associations, like the European
Association of Urology, have considered the importance of
urologists’ support in this challenging situation [5]. Some
guidelines were drafted concerning the prioritization of the
urological activity, helping clinical decision-making [6].
This great effort may avoid a harmful impact on both patients
and healthcare urological providers whenever it is possible.

COVID-19’s outbreak and its medium and long-term
course uncertainty force physicians to learn from real-life ex-
perience and changing emerging evidence [3]. This effort is
remarkable in urologists and other surgical staffs, who do not
use to deal with respiratory diseases and their medical
management.

This document aimed to synthesize the clinical, diagnosti-
cal, and therapeutical characteristics of COVID-19. It is made
from a practical perspective, adapted to non-physician staff.

Material and Methods

The manuscript is based on the limited scientific data regard-
ing SARS-Cov-2, updated to May 8th, 2020, and the authors’
personal-experience managing COVID-19 at their
institutions.

The authors reviewed the literature concerning COVID-19
at PudMed, but also at COVID-19 resource platforms pub-
lished by editorials like Elsevier, JAMA network, Springer
Nature, BioMed Central, The BMJ, Cochrane Library,
Wiley. The results were clustered in epidemiology, clinical
intercourse, assessment, and treatment of COVID-19.

The initial drafted version was discussed and agreed upon
by all authors via a telematics conference. On May 9th, 2020,
the final version was approved.

This document reflects an updated and practical perspec-
tive of the current evidence adapted to the urology staff.

Results
Epidemiology

With 3,759,967 confirmed cases on May 7th, including
259,474 deaths over 215 counties [7], several systematic re-
views have been published about SARS-CoV-2’s epidemiol-
ogy [8, 9, 10ee].

SARS-CoV-2 has high transmission efficiency, with a ba-
sic reproduction range (R0) estimated between 2 and 3 in most
studies [9, 10e°].

The incubation period was estimated to be 4—6 days, rang-
ing from 2 to 11 days after exposure in most cases [9]. In a
practical sense, 14 days are considered its upper limit [10e].
The transmission was estimated to start 1-3 days before symp-
toms onset [8] (Fig. 1).

The risk of transmission from patients with SARS-CoV-2
infection varies by the kind and duration of exposure, use of
preventive measures, and individual factors [8, 9, 15].

Infected symptomatic or asymptomatic patients are the
source of infection, being respiratory droplets and direct con-
tact with an infected person/surface the most frequent vehi-
cles. It also occurs by long-time exposure to high-virus con-
centration respiratory aerosols [10e¢]. SARS-CoV-2 has been
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Fig. 1 Diagram of COVID-1 clinical course spectrum and immunological response [11e, 12—-14]
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isolated on stool samples, but the feco-oral transmission is not
significant [8]. The SARS-CoV-2 yield in urine has not been
demonstrated [16]. Not vertical transmission has been demon-
strated, although impaired effects have been described in new-
borns from infected pregnants [9].

Exposure to higher virus concentrations and re-expositions
are related to a worse prognosis.

The duration of virus transmissibility is uncertain and
seems to be related to the severity of illness. Seven days after
the clinical onset, the risk of transmission decreases in mild-
symptomatic patients, but it may be extended over 24 days in
severe cases [11e, 15].

Clinical Course and Complications

The clinical spectrum of SARS-CoV-2 infection varies wide-
ly, including asymptomatic infection, mild upper respiratory
tract illness, severe viral pneumonia with respiratory failure,
and even death [9, 11¢] (Fig. 1).

Fever, fatigue, dry cough, anorexia, myalgias, dyspnea,
diarrhea, anosmia, and dysgeusia have been described com-
monly in COVID-19 since the first Chinese reports [8, 11,
12].

Hospitalization rates increased with age, ranging between
2.5 in those aged 1849 years and 12.2 or 17.2 in those aged
65—74 or > 85 years, respectively [17].

Some patients may progress from mild-symptomatic to se-
vere disease (oxygen saturation < 93%, shortness of breath,
PaO2/FiO2 <300 mmHg). Dyspnea development was com-
monly reported after a median of 5 days since symptoms on-
set, and admission occurred after a median of 7 days [12].
Acute respiratory distress syndrome (ARDS) is a significant
complication in patients with severe disease and can manifest
shortly after the onset of dyspnea, being age over 65 years,
diabetes mellitus, and hypertension risk factors. Septic shock,
thrombotic events (TE), and multiorganic failure are also com-
mon complications [11e, 12].

Complimentary Assessment

COVID-19 should be considered in every patient with fever
and typical symptoms. All of them should be screened about
contact with positive or suspicious cases or residence/travel to
CIVID-19’s community transmission areas in the previous
14 days. SARS-Cov-2 assessment should be performed by
nasopharyngeal (NP) swap real-time reverse transcription-
polymerase chain reaction (1tPCR).

On admission, hemogram, coagulation profile (including
D-Dimer), hepatic and renal profiles, and acute reactants (in-
cluding LDH, ferritin, C-reactive protein, creatine kinase, and
procalcitonin) should be performed when possible. Also,

arterial gasometry, thoracic X-ray, ECG, and SOFA score
should be assessed [11¢].

Microbiological studies (HIV, HBV, and HCV serologies,
blood culture, preumococci, and legionella urinary antigens),
myocardial enzymes and interleukin-6 determinations may be
recommended.

Laboratory Results

Lymphopenia is consistently present at 40% of patients [11e,
18¢°]. An abnormal coagulation function is commonly found
in cases of severe COVID-19 pneumonia [11e, 19]. Elevated
inflammatory markers, such as D-dimer, C-reactive protein,
LDH, fibrinogen, are commonly present. Other common lab-
oratory findings are shown in Table 1.

Critical/fatal illness should be suspected of older patients
and high SOFA score punctuations. Exuberant inflammatory
response findings, D-dimer over 1 pg/mL, and lymphopenia
are mortality markers [11e, 12].

According to the literature, we monitored laboratory results
every 48-72 h [12].

Electrocardiogram

QTc calculation based on the admission ECG and QTc pro-
longation score should be performed before the start of
COVID-19’s treatment (Table 1) [20-22, 23¢]. We should
control QTc at least 2—3 times a week, while on treatment with
QTec-prolongator drugs.

Radiology

COVID-19 shows non-specific imaging features. Bilateral
lung involvement is found in 75% of X-rays. It is character-
ized by multiple peripheral ground-glass opacities with a
subpleural distribution (Table 1; image A) and subsegmental
consolidations (Table 1; image B) [12, 24]. In more severe

Table 1 Summary of most frequent findings in the complimentary
assessment [10ee, 15, 17, 18ee, 19]

Qe Calculator: https://www.my-ekg.com/formulas-
calculos-ekg/calculadora-qt-corregido.php
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cases, extensive subpleural and peripheral multifocal areas of
consolidation, predominantly in lower lobes (Table 1; image
C) [24]. Lung involvement increases throughout the illness
course, with a peak in severity at 10 to 12 days after symptom
onset. No pleural effusions or cavitations have been reported.

The American College of Radiology recommends not
using chest CT for its screening or diagnosis [8, 24].

Immunology

The rt PCR is the preferred SARS-CoV-2’s diagnostic test.
Viral load is demonstrated in the respiratory tract within 5—
6 days of'the onset of symptoms [13] (Fig. 1). The pick of viral
load is correlated with COVID-19 severity. An NP swap is
preferred over oropharyngeal one, due to sensitivity differ-
ences (63% vs. 32%) [13]. At the ICU, bronchoalveolar la-
vage can be performed.

Little evidence exists about the serological course in
COVID-19’s patients. Preliminary evidence suggests that
some of these antibodies protect, but this, as well as how long
any protective effect lasts, must be definitively established [8].
Uncertain correlation between their plasmatic level and clini-
cal severity exists.

After 10 days from symptom onset, most patients increase
IgG or IgM level. Seroconversion occurs after 7 days of clinic
onset in 50% of them, and in 100% after 14 days [16].

Plasmatic IgM/IgG determination will be useful to study
immunological status in healthcare workers [14]. (Fig. 1).

Treatment

To date, no therapy has demonstrated efficacy in COVID-19.
Current management consists of supportive care and oxygen
support if necessary [10ee, 12, 25]. Also, many patients have
received off-level or compassionate-use therapies in the con-
text of ethically approved clinical trials or the Monitored
Emergency Use of Unregistered Interventions Framework
(MEURI) [23e].

Two main aspects should be considered: we may be unfamil-
iar to specific adverse events that are potentiated with
polimedication, and concomitant medication should be reviewed
due to multiple pharmacological interactions (Fig. 2).

Table 2 describes the clinical features of the main drugs
proposed in COVID-19’s management. Evidence that sup-
ports their indication is exposed below.

Chloroquine/Hydroxychloroquine
Chloroquine is a well-known and economic antimalarial drug.

An in vitro study demonstrated that chloroquine was highly
effective in reducing viral replication [21].

@ Springer

Results from 100 chloroquine-treated patients resulted in
improved radiologic findings, enhanced viral clearance, and
reduced disease progression. A study based on 36
hydroxychloroquine-treated patients reported 70% of virolog-
ic clearance at 6th day, measured by nasopharyngeal swabs
[23ee].

A harmful increase in cardiac conduction alterations is de-
scribed in combination therapy with QTc-prolonger drugs.

Lopinavir/Ritonavir

The current evidence suggests a limited role for lopinavir/
ritonavir in COVID-19 [22]. A 199 patient-based study (99
receiving lopinavir/ritonavir) was published [20]. No differ-
ences were found against the standard of care group in terms
of mortality, virus clearance, or time to hospital discharge.
Only in the intention to treat analysis, a 1-day difference in
the median time to clinical improvement was found (15 days
vs. 16 days).

It should start at the early peak of viral replication (initial 7—
10 days) to be effective [23¢¢].

We should perform a careful review of concomitant med-
ication due to frequent pharmacological interactions and po-
tential AEs (https://www.covid19-druginteractions.org/).

Azithromycin

Azithromycin has in vitro activity against Zika and Ebola
viruses and is commonly prescribed to prevent severe respira-
tory tract infections when administrated to patients suffering
from viral infection [22].

A 100% 6-day virus clearance was described when
hydroxychloroquine is combined with azithromycin, but a
harmful increase in arrhythmias is described [23¢¢].

Corticosteroids

Low evidence exists about its indication [22]. In a recent series
of 201 patients who developed ARDS, methylprednisolone
was associated with a decreased mortality risk (46% vs.
62%) [1].

Corticosteroids have an immunomodulatory effect, de-
creasing inflammatory response that may lead to ARDS and
lung fibrosis. Nevertheless, they may increase the risk of sec-
ondary infections and delay viral clearance [23¢¢].

Corticosteroids are recommended in the treatment of septic
shock, exacerbation of chronic obstructive respiratory disease
and these COVID-19’s patients with respiratory deterioration
and quick radiological progression associated with sings of cyto-
kine storm (cytopenia, maintained fever, an increase of inflam-
matory reactants: D-dimer > 1000 ng/mL, ferritin > 1000 ng/mL,
fibrinogen > 100 ng/mL, IL-6 >40 pg/mL) [6, 23+°].
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Analgesics: Gastrointestinal Antimicrobials:

Paracetamol Bupivacaine Metoclopramide Piperacillin-Tazobactam

Diclofenac Fentanyl Omeprazole Amoxicillin-Clavulanic

Ibuprofen Tramadol Pantoprazole Trimethoprim-Sulfamethoxazole

Pregabalin Diazepam Ranitidine Cephalosporin Fosfomycin
Pethidine Metamizole Lactulose Carbapenems Nitrofurantoin
AAS Dexketoprofen Ondansetron¥ Ampbhotericin Fluconazole ¥
Immunossuppresant Domperidone' Aminoglycoside Linezolid
Anti-Thymocite globulin Erectile Disfunction Metronidazole Quinolone ¥
Tacrolimus Ciclosporin Alprostadil Macrolides ¥ Ketoconazole
Prednisone Azathioprine Testosterone Urinary Tract Symptoms (STUI)
Mycophenolate Sirolimus Tadalafil Oxybutynin (TD) Oxybutynin (o)
Miscellanea Vardenafil Al-blockers Tolterodine ¥
Butilescapolamine Potassic citrate Avanafil Solifenacin® Fesoterodine ¥
Furosemide Insulin Sildenafil Mirabegron ¥ 5a reductase
Metformin Heparin

Levothyroxine Pravastatin

IECA Torsemide

Prasugrel Lorazepam

ARA-2 B-blockers Haloperidol Ivabradine ¥ Clopidogrel
Digoxin Levo/Carbidopa Simvastatin Ticagrelor Budesonide
Diltiazem Verapamil Amiodarone Colchicine

No clinically significant interaction expected. Interaction was described, but no specification about its severity was found.
These drugs should not be coadministered. Interaction expected: may require monitoring or drug dosage.

Y ar enlargement

Fig. 2 Interactions between urological drugs and hydroxychloroquine or lopinavir/ritonavir [26]

In this context, they should be used at low-moderate doses
(0.5-1 mg/kg/day up to 7 days) [6].

Tocilizumab

It is a humanized monoclonal antibody against the IL-6 receptor.
It decreases the damage caused by the cytokine storm and the
amplified immune response in the lung and other organs [23ee].

A first report based on 21 patients [17 (85.7%) received 1
dose] showed that the symptoms, hypoxemia, and CT opacity
changes were improved immediately after the treatment with
tocilizumab. Of them, 75% lowered their oxygen intake (1
patient was taken off the ventilator on the first day after toci-
lizumab). A total of 90.5% have been discharged within
2 weeks after tocilizumab initiation. Lymphocytes’ percentage
normalization in 52.6% and CRP normalization in 84.5% of
patients were observed on the fifth day. CT scans’ lesions
were absorbed in 19 patients (90.5%) and a little improvement
in the others. No AEs were reported [27].

It can be used in patients with extensive bilateral lung
opacities or in severe or critical patients who have an elevated
level of IL-6 (>40 pg/mL) [28].

Remdesivir
It is a nucleoside analog prodrug that inhibits viral RNA poly-

merases. Previously reported at the Ebola disease, it has dem-
onstrated in vitro activity against SARS-Cov-2 [23e°].

Despite the FDA approval for its urgent prescription in
confirmed patients with oxygen saturations under 94%, clini-
cal trial results are controversial.

The results from 53 patients (30 receiving mechanical ven-
tilation and 4 treated with ECMO) at 18-day median follow-
up reported 68% (36 patients) of oxygen-support class im-
provements (including 17/30 (57%) extubations) and 47%
(25/53) of patient discharges. Seven (13%) patients died (6
in those receiving invasive ventilation) [25].

Results from 237 patients, 158 assigned to remdesivir,
showed no differences in time to clinical improvement, 28-
day mortality, oxygen support, hospitalization, or viral load.
Also, described 66% of AEs and 12% of discontinuation [26].

Thromboprophylaxis

Several reports suggest a prothrombotic status with an in-
creased trend of TE [11¢].

TE, D-dimer’s elevation, prothrombin time lengthened,
and thrombocytopenia are predictors for 28-day mortality
and worse prognosis. Moreover, in patients with D-dimer >
6-fold of the standard upper limit or SIC score >4, the treat-
ment with heparin decreases the 28-day mortality rate [29].
Heparin has anti-inflammatory properties and a protective ef-
fect over endothelium and microcirculation [30].

The COVID-19’s treatment interacts with antiplatelets and
anticoagulants. The recommendations concerning the man-
agement of the coagulation emitted by The Spanish
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CHRONIC ANTICOAGULATION
OR ANTIPLATELET

NO AND SEVERE PNEUMONIA OR
THROMBOTIC RISK-FACTORS:**

|

|

NO HAEMORRhAGIC
RISK OR ACO’s
CONTRAINDICATION.

HAEMORRAGIC RISK
OR ACO’s
CONTRAINDICATION.

ANTIPLATELET ’ ANTICOAGULATION:
MONOTHERAPY: STOP ORAL
AAS 100MG/D ANTICOAGULATION
‘ LMWH

DUAL-THERAPY:

|

AAS 100MG/D + PRASUGREL 10MG/D
AAS100MG/D + LMWH

* Renal function adjustement.
** Recommendation DD and FIB monitorization every 48-72h.
Echo-doppler and echocardiography if TE is suspected.

Anti-haemorrhagic recommendations:

- Not to treat laboratory alterations unless significative hemorrhage.
If PT-ration >1,5 plasma transfusion 10-15 ml/kg should be the first
option.
Platelets should be over 30-109 /I being transfused if necessary.
Not to administer prothrombin complex concdntrate as a first option.
The tranexamec acid and antithrombin are not recommended.

DD > 1000mg/dl or INTERMITENT
FIB > 5g/I PNEUMATIC
COMPRESSION
YES NO
LMWH*: LMWH*:

6500- 7000 IU/d

3500- 4000 IU/d

Fig. 3 Proposal for the management of thrombotic and hemorrhagic events [30]

Association for Anesthesiology, Resuscitation, And Pain
Therapy (SEDAR) are shown in Fig. 3 [30].

Pulmonary thromboembolism should be suspected in case
of sudden respiratory deterioration associated with ARDS and
low arterial pressure [11¢].

Discharge Criteria

— Absence of fever for more than 3 days [11°].
—  Symptomatic improvement and more than 7-8 days from
clinical onset [11°].

Fig. 4 Evolution of surgical
scheduling during the COVID-19
pandemic

Percentage of
surgeries

— Radiologic response and rtPCR negativization before dis-
charge are controversial.

Post-COVID-19 Experience Learnings

COVID-19 is one of the most shocking worldwide events in
the last centuries. No reliable prevision on its personal or
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are unknown. The population has to adapt to looses that are so
far unpredictable.

Our hospital was quickly crowed by COVID-19 patients,
having to increase its inpatient capacity, especially in ICUs. It
reached 120% [2] of its occupancy (more than 1000 beds with
950 of them occupied by COVID-19 patients). From
March 13th to April 19th, 2020, 3024 Covid-19-confirmed
patients were admitted, 272 of them hospitalized at the
ICUs. A total of 487 of them dead and 2004 were discharged.

The urology department implemented urgent adaptive
measures. Scheduled inpatient clinics were screened and re-
solved by telephone. The surgical activity radically decreased,
non-urgent, or non-priority surgeries were canceled (Fig. 4).
Elective admissions were minimized.

It may be appropriate to consider whether the telematic
model can be integrated as part of the daily practice.

We highlight the collaborative and engaging character of
urologists. Three residents and nine consultants joined multi-
disciplinary teams (three of them got infected), led by internal
medicine, infectologists and pneumologists. We have evalu-
ated the patients’ medical status and complimentary assess-
ment, modified treatment prescriptions, and supported them
emotionally; we have also informed their families and other
bureaucratic tasks. The remaining ones attended the scheduled
activity.

Despite not having received specific training, as urologists,
we did not find difficulties in wearing the personal protective
equipments or adapting to protocols. The tremendous collab-
oration into multidisciplinary teams allowed proper clinical
management. It is essential to find emotional support and re-
lief since COVID-19’s wards are stressful and crowed.
Moreover, feelings of fear of contagion and threat to loved
ones are prevalent, and it can lead to emotional isolation that
must be avoided.

Conclusions

We are effectively improving how to properly manage
COVID, thanks to the experience shared by extraordinarily
engaged and unselfish healthcare professionals. Its collabora-
tive work in multidisciplinary teams allows overcoming the
COVID-19 pandemic.
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