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Introduction: The COVID-19 pandemic has ripped around the globe, stolen family members and forced
healthcare systems to operate under an unprecedented strain. As of December 2020, 74.7 million people
have contracted COVID-19 worldwide and although vaccine distribution has commenced, a recent rise in
cases suggest that the pandemic is far from over.

Methods: This piece explores how COVID-19 has explicitly impacted the field of pediatric urology and its
patients with a focus on vulnerable subpopulations.

Results: Various medical and surgical associations have published guidelines in reaction to the initial
onset of the pandemic in early 2020.

Discussion and Conclusion: As the number of patients with COVID-19 increases, long-term recovery and
future preparedness are imperative and should be cognizant of patient subpopulations that have been
subject to disproportionate morbidity and mortality burden. Development of a dedicated response team
would aid in achieving preparedness by drafting and implementing plans for resource allocation during
scarcity, including logistic and ethical considerations of vaccine distribution.

Level of evidence: 1II

© 2021 Elsevier Inc. All rights reserved.

1. Introduction

In December 2019, the people of Wuhan, China, were first to
face the outbreak of another severe acute respiratory syndrome
(SARS) caused by a type of coronavirus (SARS-CoV-2), whose RNA
genome is completely new to humans. A novel coronavirus disease

Abbreviations: AAP, American Academy of Pediatrics; ACIP, Advisory Commit-
tee on Immunization Practices; ACS, American College of Surgeons; AHA, Ameri-
can Hospital Association; AUA, American Urological Association; BAPU, British As-
sociation of Paediatric Urologists; CKD, chronic kidney disease; COVID-19, Coro-
navirus Disease; ESAS, Elective Surgery Acuity Scale; ESPU, European Society of
Paediatric Urology; EUA, Emergency Use Authorization; EUA, European Urologi-
cal Association; FDA, Food and Drug Administration; MeNTS, Medically-Necessary,
Time-Sensitive procedures; MIS, minimally invasive surgery; pMeNTS, Pediatric
Medically-Necessary, Time-Sensitive procedures; SARS, severe acute respiratory syn-
drome; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SRAT, Scarce
Resource Allocation Team.
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(COVID-19) rapidly developed into a global pandemic with over 74
million infections and 1.6 million deaths worldwide [1].

Data from the Chinese Center for Disease, Control and Preven-
tion indicated that as of August 2020, approximately 7.3% of to-
tal confirmed cases were between the age of 0-18 years [2,3]. The
disease burden is compounded when children have underlying co-
morbidities. A study by Lu et al. found that three (1.7%) out of 171
children with COVID-19 required intensive care support with inva-
sive mechanical ventilation [4]. All three patients had underlying
conditions--hydronephrosis, intussusception and leukemia. Other
comorbidities associated with worse clinical outcomes were dia-
betes, chronic renal failure and neurological disorders. These data
pose additional concerns about the health and well-being of chil-
dren with disabilities, who may experience heightened difficulty as
families navigate restrictions on physical distancing when seeking
and receiving care.

The opportunity presents itself to reflect on failures and suc-
cesses of our first response to a pandemic, and to review our
major responsibilities as a healthcare providers and as a teach-
ing institution. This article is written in an effort to provide guid-
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ance for long-term recovery and develop preparedness for future
resurgence of infections, focusing on scarce resources prioritiza-
tion, continuity of care for children with special needs, prosperity
of our communities and ethical vaccine distribution.

2. Resource prioritization and continuity of care
2.1. Triaging

As we adapt to a constantly evolving set of conditions, it is im-
portant to ensure that the needs of our patients are adequately be-
ing met. In response to the pandemic, many major governing pro-
fessional organizations, including the American Urological Associa-
tion (AUA), European Urological Association (EUA), British Associ-
ation of Paediatric Urologists (BAPU), American Academy of Pedi-
atrics Section of Urology (AAP), and European Society of Paediatric
Urology (ESPU) have released official statements offering guidance.
Overarchingly and across departments, these bodies were in agree-
ment that in front of an infection surge the first step is to sus-
pend elective activities, prioritizing clinical needs based on the
availability of limited resources and minimizing exposure of pa-
tients, families and healthcare personnel [5,6]. Under these circum-
stances, surgeons are required to triage patients and ascertain their
clinical diagnostic or surgical priorities (Tables 1 and 2). Based
on this, Table 1 is our suggested ambulatory triage of pediatric
urology maladies by organ system and Table 2 outlines triage of
pediatric urology surgical cases. To aid in triaging non-emergent
cases, the American College of Surgeons (ACS) released the Elec-
tive Surgery Acuity Scale (ESAS), a prioritization algorithm for pe-
diatric surgeons. This algorithm, though not specifically designed
for pediatric urologists, uses a tiered system to assess acuity, over-
all patient health and risks associated with delayed or ambulatory
surgery. Both ACS and the American Society of Anesthesiologists
recommended a daily acuity assessment within the context of re-
source availability in preparation for fluctuations in viral spread
and future challenges [7,8].

Regarding Pediatric Urology, the BAPU has recommended that
in-person outpatient clinic encounters be limited to urgent needs
only. Routine clinic visits, instead, should be performed via phone
or video conferencing. With regard to surgical care, BAPU sug-
gests using a numeric classification system on a scale of 1-5, with
5 representing a threat to life or limb and 1 representing elec-
tive surgery that can be delayed for at least two months with-
out clinical repercussions. Prachand et al. proposed the Medically-
Necessary, Time-Sensitive (MeNTS) scoring system, which gener-
ates a cumulative score based on procedure type, disease pro-
cess and patient characteristics, with higher scores associated with
poorer outcomes [9]. The MeNTS model considers resource scarcity
and provider risk to ethically and efficiently determine which pro-
cedures should proceed. A similar model called pMeNTS has been
developed at the University of Chicago for use in pediatric surgical
patients [10].

When it is determined that a case should proceed with surgery,
specific precautions should be taken to minimize aerosolization
and risk of transmission during minimally invasive surgery (MIS),
including conventional laparoscopy and robotic-assisted technique,
which is widely used in pediatric urology. For instance, Mottrie
et al. suggested reducing insufflation pressures, use of a smoke
evacuator to prevent gas leakage, and carbon dioxide deflation
should be performed via a closed system at the conclusion of the
case [11]. Additionally, surgeons should lower the electrocautery
power setting and avoid ultrasonic sealing devices to reduce
aerosolization. Intuitive Surgical® has also recommended that all
components of the robotic console should be cleaned with agents
effective against coronavirus. Because of the risk of airborne spread
during anesthesia and for the safety of patients and providers, all

patients are tested, and results are reviewed prior to surgery. Test
results should be reviewed with caution as it has been discovered
that children can shed SARS-CoV-2 in their stool for up to 35-51
days, a longer period of time when compared to adults [12]. Ling
et al. reported limited SARS-CoV-2 nucleic acid in urine, though no
clear association between urine spillage and viral transmission has
been reported [13]. Special screening and considerations should be
made when a pediatric urologist is operating outside of the gen-
itourinary tract, including, but not limited to, obtaining a buccal
graft or performing augmentation cystoplasty and catheterizable
channel.

2.2. Outpatient telemedicine

The current pandemic has altered the usual approach to patient
care, presented new challenges and accelerated adaptation for both
patients and providers. New technologies have been adopted in-
cluding HIPAA compliant, EPIC-integrated video calls and phone
calls. Although new technology inevitably presents a learning
curve, the value of telemedicine in the pediatric urology realm
has been well-studied and was instituted at some centers prior
to COVID-19 [14-16]. Estrada et al. compared remote patient en-
counters via a live video system with conventional in-person visits
in over 200 patients who did not require physical examination or
radiological investigation. No difference was identified in appoint-
ment compliance or clinical outcomes; however, patients engag-
ing in virtual visits encountered shorter wait times and decreased
absences from school and work [16]. Additionally, for populations
who face barriers to care, including transportation and interference
with work, telemedicine may lessen those burdens and decrease
incidence of late or missed appointments. Preliminary results of an
ongoing quality review of patients receiving pediatric surgical spe-
cialty care at the University of Chicago Medical Center indicate that
parents and caregivers are satisfied with the care they received via
telehealth [17].

2.3. Ethical considerations during COVID-19

Undoubtedly, the shift from in-person visits to telehealth and
other changes made in response to COVID-19 will have consider-
able impact on vulnerable sub-populations of children with pre-
existing co-morbidities and those requiring regular care. For in-
stance, a meta-analysis by Henry et al. found a significant asso-
ciation between children with chronic kidney disease (CKD) and
severe COVID-19 infection [OR=3.03 (95% CI 1.09-8.47)] [18]. Simi-
larly, it is likely that parents of children with disabilities may have
trouble bridging the gap in health care needs, including access to
health care providers and medical supplies (e.g. catheters for neu-
rogenic bladder patients). Without in-person guidance for parents
and caretakers, children with neurogenic bladder may be prone to
developing urinary tract infections, worsening of urinary inconti-
nence, and other complications as a result of improper bladder
management. We would be remiss not to acknowledge the impact
of structural health and social injustices pertaining to COVID-19 in-
fection rates and deaths and the disproportionate burden borne by
minority groups. Between March 21 and July 25, 2020, Hispanic or
Latino and non-Hispanic black children (less than 18 years old) had
higher cumulative rates of COVID-19-associated hospitalizations
(16.4 and 10.5 per 100,000, respectively) than did non-Hispanic
white children (2.1) [19]. These data are striking and should be
at the core of discussions to develop plans for better allocation
of resources, which have historically given preference to white or
affluent patients [20]. Recently, in The Lancet, a team from Johns
Hopkins discussed considerations for a plan to fairly distribute re-
sources without perpetuating existing inequalities by periodically
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Table 1
Suggested ambulatory triage in pediatric urology by organ system.

Emergent/Life threatening:ER Visit

Semi urgent:Office visit within 2- 4 weeks

Non-urgent new patient and follow up visit:
Telehealth visit

Renal
e Renal Trauma e Renal Tumors (e.g. Wilms’ tumor) e UPJO
e Pyelonephritis e “Hematuria, ongoing e Duplex kidney
e Life threatening hematuria e “Bilateral hydronephrosis, pre- or post-natal e Nonfunctioning kidney
e Multicystic dysplastic kidney
e Stones
e Postnatal Hydronephrosis
e (Provided imaging available for above, if not
triaging on phone and plan to see 4-6
weeks with imaging)
e Follow up of above condition for established
patients if no surgical intervention required
Ureter
e Trauma e Ureterocele, obstructing e VUR/UVJ [Treated VUR Follow up after
e Obstruction e “VUR with recurrent pyelonephritis initial established diagnosis
e *VU] (Obstruction with UTI) e (Wait until imaging available for 4-6
weeks)
Bladder/
Urethra
e Foreign body e “Persistent hematuria e Follow up Neurogenic Bladder
e Trauma e “Neurogenic bladder UTI e Recurrent UTI
e Urinary retention of various causes (i.e. e “Rhabdomyosarcoma bladder/Prostate e Urinary Incontinence
posterior urethral valve) e “Exstrophy complex e Urachal remnant
e Cloacal Exstrophy e Bladder diverticulum
e Urogenital sinus with hydrometrocolpos e Urethral stricture voiding
e Meatal stenosis
e Urogenital sinus without complications
e (Wait until imaging available for 4-6
weeks)
Penis
e Trauma to Penis ® Lesions over penis e Hypospadias
e Paraphimosis e Chordee
e Neonatal circumcision injury e Epispadias
e Priapism e Foreskin issues
e Other penile disorders
e (12-24 weeks)
Scrotum/
Testis
e Testicular torsion e “Tumor e Varicocele
e Rupture e “Intra-abdominal undescended testis e Palpable undescended testis
¢ Epididiymoorchitis with abscess e Epididymal cyst
e Obstructed hernia e Reducible hernia
® (4-12 weeks based on symptoms)
Vagina

e Trauma .

Malignancy (embryonal
rhabdomyosarcoma)

* Urethral prolapse

Disorder of sexual differentiation
(Wait until imaging available for 4-12
weeks based on symptoms)

* Imaging Required for evaluation and further management (Exception, based on induvial patient and complexity).
+ Telehealth visit is appropriate following presentation to the Emergency Department and/or topical treatment.

assessing their survival numbers by income, race and other socioe-
conomic factors and integrating feedback from community mem-
bers to address deficiencies [21,22].

2.4. Resource allocation and financial impact

Due to the cessation of elective surgeries and procedures, hos-
pital revenues have been severely impacted, threatening closure
of safety-net hospitals, which often operate on razor-thin financial
margins [23]. The American Hospital Association (AHA) estimates
total projected losses to hospitals and health systems in 2020 of at

least $323.1 billion [24]. For instance, in the wake of the 2019 clo-
sure of Hahnemann Hospital, a century-old, safety-net hospital in
Philadelphia, thousands of patients lost access to their established
care teams and were subject to subsequent increased morbidity
and mortality [23]. Hospital bankruptcy and subsequent closures,
especially of safety-net hospitals, will further exacerbate morbid-
ity and mortality associated with the COVID-19 pandemic, espe-
cially among low-income populations who rely on these hospitals
for care. Worldwide, the direct and indirect repercussions of hospi-
tal closures and patients’ loss of health insurance or employment
is difficult to assess considering variations in healthcare systems
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Table 2
Suggested surgical triage in pediatric urology by organ system.
Emergent/Life-threatening Urgent/Semi-Urgent Elective
Renal
e Grade IV [ V renal trauma with e UPJO in solitary kidney, decreased renal e ~UPJO with normal renal function
hemodynamic instability function, or symptomatic e ~Duplex kidney with nonfunctioning
e Ureteropelvic junction (UPJ) e Bilateral high-grade obstruction upper pole
disruption with urinoma e Tumors e ~Nonfunctioning kidney with
hydronephrosis
Ureter
e Symptomatic stone disease with e * Obstructing Ureterocele e ~VUR, persistent, high grade, with renal
obstruction, infection, sepsis e * High grade VUR with multiple scarring
e Trauma breakthrough UTIs or pyelonephritis, e ~VUR into duplicated system with
reduced renal function preserved upper pole function with UTI
e * Symptomatic ureterovesical junction
obstruction with decreased renal
function
Bladder
Urethra e Forei N ; . ; N .
oreign body e * Persistent hematuria not responding e -Bladder augmentation
e Trauma to conservative management e ~Continence procedures
e Urinary retention with inability to e * Hematuria related to mass lesion, clot e ~Urachal remnant procedures
pass catheter (e.g. posterior retention e -Urogenital sinus
urethral valve) e * Neurogenic bladder with failure to e —~Exstrophy complex
empty and unable to catheterize
e " Rhabdomyosarcoma bladder/Prostate
e “Bladder diverticulum with UTI
e “Urethral stricture
) e “Meatoplasty
Penis
e Trauma e " Non-reducible paraphimosis e -~Hypospadias /Chordae repair
e " Urethral stenosis with urinary e ~Epispadias
retention e “Routine circumcision
e " Neonatal circumcision injury e ~Other reconstructive procedures
e " Abscess, not responding to antibiotics
e " Balanitis/balanoposthitis with
retention
e " Trauma
Scrotum/Testis
e Testicular torsion e Testicular rupture e =Varicocele repair with testicular
e Abscess with pyrexia e Tumor asymmetry
e Obstructed hernia e = [ntra-abdominal undescended testis e ~Testicular prosthesis
e ~Epididymal cyst excision
Vagina

e Injury

# Malignancy (e.g. embryonal
rhabdomyosarcoma) £ urinary retention

e ~Urethral prolapse
“Disorder of sexual differentiation

* Diversion with Stent.

+ Endoscopic procedure to reduce the morbidity and length of hospitalization.

# Alternative to surgery if possible, and equivocal results for patient.

" Simple procedure (minimal risk and morbidity) to alleviate the current problem.
= Discuss risk of surgery Vs Observation, while waiting for period of 3 months.

- Elective can wait for more than 3 - 6 months(Exception based on individual patient symptoms and complexity).

and is beyond the scope of this piece but will undoubtedly cause
increased suffering, especially among marginalized peoples.
Without intervention, our most vulnerable patients will suffer,
and all patients will be impacted by the effects of a healthcare
system operating under unprecedented strain. The opportunity has
now presented itself to be more prepared for increasing infection
rates than we were for the initial onset of cases in early 2020.
To be thoroughly prepared, further recommendations specifically
tailored to pediatric patients will be required to preserve essen-
tial resources and deliver proper treatment to children in need
of urological care. Preparation for future pandemics or increasing
COVID-19 infections should include allocation of both human and
infrastructure resources, case prioritization by medical necessity,
wellness programming for healthcare providers and families and

budgeting. Penn School of Arts and Sciences political scientist and
Leonard Davis Institute (LDI) of Health Economics Senior Fellow,
Julia Lynch, PhD, pioneered a guide for establishment of a “Scarce
Resource Allocation Team,” or SRAT, which is committee dedicated
to such decision-making [25]. Fig. 1 relies on the “Plan-Do-Study-
Act” model of Quality Improvement [26] to integrate establishment
of a SRAT or other structured emergency response team with the
various, often competing interests of an ever-evolving pandemic.

2.5. Vaccine distribution

Omission of commentary regarding the ethical considerations
and status of a COVID-19 vaccine, its distribution and the infras-
tructure required for widespread inoculation would render this
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Define SRAT membership and
leadership structure

¥

Explicitly define the scope of decision-
making

9

Outline processes for referral of an issue
and dissemination of decisions

\

+ Adjust plan, budget,
resources accordingly
« Consult experts in the

field of interest

* Establish how success
will be measured

+ Determine needs,

budget and resources

STUDY DO

Implementation of
Resource Allocation
Plan

« Consideration of
future scenarios

* Analysis of survival
demographics

+ Feedback from
healthcare providers,
community members

Fig. 1. Development and implementation of a “scarce resource allocation team”
(SRAT) using the quality improvement plan-do-study-Act model.

piece incomprehensive. Though details continue to unfold, on De-
cember 11, 2020, the U.S Food and Drug Administration (FDA)
issued an Emergency Use Authorization (EUA) for the Pfizer-
BioNTech COVID-19 vaccine. On December 12, 2020, the Advisory
Committee on Immunization Practices (ACIP) issued an interim
recommendation for use of the Pfizer-BioNTech COVID-19 vaccine
in persons aged 16 years and older for the prevention of COVID-
19 [27]. On December 18, 2020 the U.S. FDA issued an EUA for the
Moderna COVID-19 Vaccine to be distributed for use in individu-
als 18 years of age and older [28]. Therefore, at the current time,
children under 16 years of age will not be eligible for vaccination
due to exclusion of children from vaccine clinical trials. Under such
circumstances, the field of pediatric urology may question how to
best advocate for the health and safety of their patient population
beyond the current precautionary measures and triaging of surgical
cases to reduce exposure risk. On the contrary, Scarce Resource Al-
location Teams (SRATs), healthcare providers and multidisciplinary
teams have the opportunity to prepare for the distribution of vac-
cines and think critically about how it may impact their pediatric
patients, both logistically and ethically.

Though no finalized plans have been made, it is expected that
hospitals and large pharmacy chains will be among those distribut-
ing the early vaccine, before local pharmacies and clinics [29].
More than ever, hospitals will have tremendous power and so-
cial responsibility. For instance, increased attention should be paid
to communities of color, where some of the highest rates of vac-
cine hesitancy in the country are rooted in deep history of exclu-
sion and unconsented experimentation [30]. Recognition of gener-
ational trauma and establishment of intentional, reciprocal com-
munity partnerships are integral to successful and widespread vac-
cination. Hospitals that engage with members of their catchment
areas may find the exchange of resources to be symbiotic. For in-
stance, community members or business owners can offer influ-
ence and marketing, volunteer manpower or provide space accom-
modating of a “drive thru” vaccination clinic (e.g., school audito-
rium, place of worship, covered car wash) [29]. This would in-
form planning and allocation of funding such that a mobile, refrig-

erated “Vaccination Van” may prove more cost-effective than the
renovation or construction of a hospital-associated space for pub-
lic inoculation. In partnering with communities, hospitals can be a
key player in the solution to the problem of vaccine documenta-
tion including which vaccine and how many doses were received.
Through use of the electronic medical record system, hospitals can
reap the benefits of a catchment area with easily accessible docu-
mentation to better understand exposure risk for healthcare work-
ers and prevent delays in future procedures for lack of documenta-
tion of inoculation. Even so, larger problems remain including lo-
gistic and ethical considerations of worldwide vaccine distribution,
which will necessitate an enormous humanitarian effort to ensure
a safe return to travel, a robust global market and protection of the
human race from COVID-19 and future pandemics.

Conclusion

The COVID-19 pandemic has uncovered existing inefficiencies
in our current mechanisms of healthcare delivery. Under immense
pressure imposed by the pandemic, Emergency Response Teams
and think tanks have been forced to innovate and act quickly. Per-
haps the quote “react, mitigate & prepare for future, in crisis” il-
lustrates how utilization of both hindsight and foresight can drive
adaptation and innovation amidst adversity and uncertainty. For
example, point of care devices and telehealth services may help
alleviate burdens currently faced by traditional healthcare deliv-
ery systems. Pertinent to pediatric urology, the creation of at-home
urinalysis kits and portable ultrasound machines with associated
smartphone applications have converted cell phones into diagnos-
tic tools to detect renal masses, kidney stones, hydronephrosis,
abdominal masses, and other pathology. It is feasible to imagine
how these devices may ultimately be used to reduce patient expo-
sure to hospital settings where infectious diseases may be trans-
mitted. In an exciting endeavor, the concept of telerobotic surgery
has been trialed in Canada, though its success has been limited
by delays in transmission of movement [31]. While development
of these systems will face high initial capital costs and training,
development and adoption of innovative technologies have the po-
tential to reduce the risk of viral transmission, alleviate healthcare
disparities in rural locations through expansion of catchment ar-
eas and equip hospitals with the resources to treat critically ill
patients inpatient while managing less acute problems from afar.
The COVID-19 public health emergency has uncovered many is-
sues and while many families, businesses and hospitals are still
actively fighting and recovering from the effects of the pandemic,
we have an opportunity and responsibility to address inequities in
healthcare and develop strategies for adaptation that will fortify
the healthcare system and strengthen our communities.
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