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Abstract

Background: The aim was to determine the impact of COVID-19 pandemic on

urolithiasis presentation and management.

Methods: In this retrospective study we comparatively evaluated urgent and elective
procedures due to urolithiasis during the early eight months of the COVID-19 pandemic
(March 1, 2020 to October 31, 2020) compared to the same period a year before, and
between waves. The student’s t-test, chi-square test, Mann-Whitney U test and Fisher’s
exact test were used to compare the patients’ characteristics and outcomes between the

two periods and waves.

Results: 530 procedures were included. The overall number of surgical procedures due
to urolithiasis were similar between pre-pandemic and pandemic periods. Regarding
elective surgery, our data draw attention to the increased complication rate in the
pandemic times, but no statistically significant differences in terms of types of
procedures and need for complementary treatments were observed. We noted that
patterns of presentation of complicated renal colic were different during COVID-19
pandemic, with a higher number of days after the onset of symptoms and a higher
proportion of patients presenting acute kidney injury. Furthermore, a significant
increase of creatinine levels at presentation in 1% wave was detected. A growth in the
number of urgent procedures after the 1% wave was noted, owing to the delay in

urolithiasis treatment and diagnosis.
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Conclusion: The COVID-19 pandemic has negatively affected both urgent and elective
management of urolithiasis. Lessons about the management of urolithiasis in this

context should be learned to avoid fatal complications and improve standards of care.

Resumen

Introduccion: El objetivo del estudio fue analizar el impacto de la pandemia COVID-

19 en la presentacion y el manejo de la patologia litiasica.

Meétodos: Estudio retrospectivo comparativo de los procedimientos (urgentes y
electivos) por litiasis durante los primeros ocho meses de la pandemia (01/03/2020 al
31/10/2020), comparandose con el mismo periodo de 2019, y entre olas. Los tests
utilizados fueron la prueba exacta de Fisher, t de Student, chi-cuadrado y U de Mann-

Whitney.

Resultados: Se analizaron 530 procedimientos. EI nimero total de procedimientos
quirdrgicos por patologia litiasica fue similar entre los dos periodos. En cuanto a la
cirugia electiva, se identificd un aumento en la tasa de complicaciones en el periodo de
pandemia, pero no se observaron diferencias estadisticamente significativas en cuanto a
tipos de procedimientos realizados y necesidad de tratamientos complementarios. El
patron de presentacion del colico renoureteral complicado fue diferente durante la
pandemia, con mayor namero de dias desde del inicio de los sintomas hasta la consulta
y mayor proporcion de pacientes con fracaso renal agudo. Asimismo, se detecto un
aumento significativo de los niveles de creatinina en la 12 ola. Se observo un incremento
en el numero de procedimientos urgentes tras la 12 ola, debido al retraso en el

tratamiento y diagnostico de la patologia litidsica.
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Conclusiones: La pandemia COVID-19 ha impactado negativamente en el tratamiento
urgente y electivo de la litiasis. Se deben aprender lecciones sobre el manejo de la

litiasis en este contexto para evitar complicaciones graves y mejorar los estandares de

atencion.

Keywords: urolithiasis; management; COVID-19.

Palabras clave: urolitiasis; manejo; COVID-19.

Abbreviations

AKI: acute kidney injury

COVID-19: coronavirus disease 2019

Cr: creatinine

CRP: C-reactive protein

CT: computed tomography

eGFR: estimated glomerular filtration rate

ESWL.: extracorporeal shock wave lithotripsy

UTI: urinary tract infection

WABC: white blood cell

INTRODUCTION
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Since COVID-19 outbreak in Wuhan, China, in late 2019, this infectious disease has
experienced alarming levels of spread and severity. WHO declared COVID-19 a
pandemic on March 11, 2020 2. The COVID-19 pandemic has become global public
health crisis of considerable magnitude and has impacted on standard urology practice.
The availability of resources, severity of the disease, consequences of delayed treatment
and dynamics of the pandemic are factors that have influenced on the provision of

urology care®.

The capacity of healthcare systems to treat surgical patients have markedly decreased in
the time of COVID-19 and important efforts have been made to develop guidelines to
fairly allocate the scarce medical resources. COVID-19 pandemic in Europe has implied
that many elective surgical procedures have been postponed or cancelled. As a
consequence, many conditions have worsened by the delay in receiving appropriate

treatment®.

Oncological conditions were prioritised over benign conditions, such as urolithiasis,
during COVID-19 pandemic, and benign conditions were deferred when feasible and
safe. These findings have been confirmed through a multi-national survey promoted by

the Société Internationale d’Urologie (SIU)°.

Urolithiasis accounts for a considerable portion of the clinical workload for urologists
and consumes significant resources®. COVID-19 pandemic waves are putting a halt on
elective surgical management of kidney and ureteral stones. Obstructive uropathy
secondary to urolithiasis can result in potentially life-threatening urosepsis and
pyonephrosis, or can lead to severe acute kidney injury (AKI), hyperkalemia, or even

irreversible kidney damage. In the present article, we review how COVID-19 has
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impacted on urolithiasis care. We describe how this impacted both in elective and

urgent procedures and how it unfolds over 2 waves.

Given the possibility of the pandemic re-emerging or upcoming waves, we should learn
some lessons about the management of urolithiasis’. Drawing on these insights may aid
prioritizing elective procedures, facing emergent decompensations and morbidity, and
developing strategies for the prevention and treatment of urinary stones during this

COVID-19 pandemic period.
MATERIAL AND METHODS
Study design

A retrospective study was conducted. All procedures due to urolithiasis during the early
eight months of the COVID-19 pandemic (March 1, 2020 to October 31, 2020) and
during the same time in 2019 (March 1, 2019 to October 31, 2019) were reviewed and
analysed. We compared either urgent and non-urgent (or elective) procedures before

and during the pandemic.

We also evaluated the differences between the 1% and 2" waves of the virus. All
patients admitted between 1% March and 30" June were considered to be in the 1% wave

and those admitted from 1% July to 31 October in the 2" wave.

In the centre where this study was conducted, when the SARS-CoV-2 epidemiological
situation improved, an attempt was made to maintain or increase surgical activity, with
the prime goal of prioritizing oncological patients and potentially life-threatening

conditions like urolithiasis.
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Variables

The variables examined in both groups (elective and urgent procedures) included age,
gender, age-adjusted Charlson Comorbidity Index (ACCI), type of procedure (urgent or
elective), operative time, hospital stay, date of procedure, number of stones, stone size
(mm), radiodensity (Hounsfield units, HU) and complications according to the Clavien-
Dindo system. For the urgent surgery group, cause for urinary diversion and days from
the onset of symptoms were retrieved. For the elective surgery group, need for further
procedures, residual stone fragments (mm), estimated stone size during surgery and

days waiting to elective surgery were obtained.

Laboratory data were also collected, such as creatinine (Cr) level, estimated glomerular
filtration rate (eGFR), C-reactive protein level (CRP) and white blood cell (WBC) count

for patients who underwent urgent procedures.

Furthermore, COVID-19 infections during postoperative period (30 days after

procedure) or during waiting time to elective surgery were registered.

Statistical analysis

Categorical variables are expressed as frequencies and percentages, and continuous
variables are expressed as mean and standard deviation. After testing for normality of
distribution, continuous variables were compared using the Student unpaired t-test or
the Mann-Whitney U-test, and categorical variables were compared using the chi-
squared test or Fisher’s exact test. A p-value of <0.05 was considered to indicate
statistical significance. Statistical analysis was performed using Statistical Package for

the Social Sciences (SPSS Inc., Chicago, IL, USA) version 25.

RESULTS
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The number of surgical procedures was similar between the two periods. There were
140 and 162 elective surgeries in the pandemic and pre-pandemic eras, respectively.
Furthermore, there were 115 and 113 patients who underwent urgent procedures in
pandemic and pre-pandemic eras, respectively. Below, we present the results separately:
the differences in regard to elective procedures before and during the pandemic period,

and similarly regarding urgent procedures.

Regarding elective surgery (table 1), we found no differences in types of procedures,
duration of postoperative hospital stay, stone fragments and need for complementary
treatments. We identified an increased complication rate in the pandemic times and

waiting time to elective surgery.

With regard to urgent surgery (table 2), the overall number of Emergency Department
visits was equivalent between the two periods. We detected significant changes in
patterns of presentation of renal colic: patient profile (male:female ratio), number of

days after the onset of symptoms, stone characteristics and cause for urinary diversion.

The line charts display the evolution of number of procedures (Figure 1A: elective, 1B:
urgent) during the pandemic period. Table 3 shows laboratory findings in patients who

presented with complicated renal colic.

Table 4 contains data broken down into two periods according to pandemic dynamics:

15t and 2" wave.

The number of ESWL sessions has markedly decreased in April and May, as well as
July and August, because the growing number of admissions/hospital occupations due

to COVID-19 at our institution (Figure 1C).
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Regarding the rate of infection by COVID-19 in surgical patients, we detected a total of
2 cases (0.2%). This included 2 patients in the urgent surgery group who had the
infection in the moment of the surgery. None of the elective patients was infected in the
moment of surgery or within the 30 days after the procedure. Only one patient had a

delay in surgery because of intercurrent COVID-19 infection.

DISCUSSION

Spain was one of the most affected countries in Europe during the 1% wave of COVID-
19, and it was also hit hard again by a 2" wave of COVID-19 infections®. Our
institution is located in Madrid, one of the most affected cities. This city was heavily
affected by COVID-19 during March-June 2020 (1%t wave)®. This can explain the
dynamics of surgical activity and delay in surgeries at our institution and can be
extrapolated to countries and cities with similar COVID-19 incidence in current or

potential scenarios.

The influence of the pandemic in the urolithiasis management is a relevant issue that
must be addressed from an overall perspective, including all aspects of this prevalent
disease (urgent and elective management). We need to enhance our understanding of the
urolithiasis presentation and management during pandemic times to avoid fatal

consequences.

It has been recommended that urologists should closely follow up kidney stone patients
and prioritize those who need urgent care'®. Because elective surgeries were
temporarily suspended, many procedures had backlogged. In this scenario, urologists
had been advised to put the emphasis on the prioritization of patients, maximum
efficiency in treatments and the implementation of telemedicine!'. One remarkable

aspect in this context is the effort for the identification of high-priority patients. For
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example, Chen et al. developed a 28-item triage system and proposed a theoretical

framework based on obstruction, infection, kidney dysfunction, and other symptoms?*2,

Medical expulsive therapy (MET) and chemolysis became crucial as a potential way of
avoiding surgical interventions. Regarding acute treatment of renal colic, renal
decompression in case of analgesic refractory colic pain, concomitant uremia, anuria or

threatening urosepsis remains as an urgent procedure?2,

Proietti et al. advised to avoid percutaneous nephrostomy in case of need of urgent
urinary diversion because of the high risk of dislodgement and delay to subsequent
surgical lithotripsy, although there is no consensus. Furthermore, based on their
recommendations, whenever possible, the ureteral stent or nephrostomy tube should be
placed under local anesthesia to spare ventilators. On the other hand, stent indwelling
should be a factor considered in grading the patient priority, due to the fact that the
majority of ureteral stents can be left in place for up to 6-12 months. Currently, even
though the evidence is insufficient to support antibiotic prophylaxis for patients with
indwelling stents, given the likely delays in surgery in the pandemic context, some
pulse antibiotic therapy could be considered to reduce the risk of urosepsis**. These
recommendations match well with our real-world data. 11/140 (7.9%) patients
undergoing elective surgery during pandemic times had double J incrustation and 5/140
(3.6%) patients presented an intercurrent urinary sepsis during waiting time to surgery,
although there were no statistically significant differences between pre- and pandemic
periods. Indwelling double J stent removal or exchange was a controversial issue,
because some endo-urologists recommend removing, while others recommend

postponing®®.

0
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It has been proposed that the recent COVID-19 outbreak could lead to a further increase
in ESWL use as it avoids a general anesthetic and its potential complications in patients
with COVID-19 infection®®. However, the overall number of ESWL sessions in our
department decreased during the March-October 2020 period, compared to the same
period in 2019 (226 in 2019 vs 163 in 2020), because of the reduction of the number of
inpatient beds available. Moreover, anesthesia personnel were totally involved in
intensive care unit patients care. Nevertheless, this treatment option is a good alternative

that should be considered in pandemic context.

Since the COVID-19 outbreak in March, the numbers of cases dramatically grew and
hospital systems were collapsed leading to a delay in surgical treatment of many
patients. Nevertheless, we found similar stone characteristics in terms of radiodensity
(819.0 -SD 352.5- vs 793.4 -SD 344.8) and stone size by CT (11.5 -SD 6.7- in 2019 vs
12.4 -SD 9.5) with respect to 2019 in the elective surgery group. Mean duration in
waiting list was 46.5 (SD 34.6) days in the period of study in 2019 and 72.0 (SD 84.6)
days in the same period of 2020. Despite that, types of procedures, operation time,
duration of postoperative hospital stay, residual stone fragments and the need for
additional treatments were similar to the pre-pandemic period. These data confirmed
that there was no an increase of stone burden due to deferral of non-urgent urolithiasis
procedures. However, the rate of complications after elective procedures was higher and
more serious in the COVID-19 period, especially due to a growth of cases of febrile

UTI or urinary sepsis.

According to a non-systematic review of the published recommendations regarding
urolithiasis treatment conducted by Abdel et al., during COVID-19 pandemic most of
the endo-urologists changed their elective surgical treatment approaches®®. As shown in

Figure 1, after the drop of elective surgeries in April, a rebound was observed in May
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and June. In contrast to the decreasing number of emergency visits and admissions for
stone disease reported by other authors, in our centre the number of urgent procedures

for urolithiasis was similar to 2019.

The literature review of Abdel et al. revealed that patients tend to have higher creatinine
levels, leukocytosis, increased hydronephrosis grades (grades 3 and 4), and higher
incidence of complications compared to non-COVID-19 period®®. Our study
corroborates these previous data (see table 3), except for the differences in CRP and
WBC count. We identified a higher number of stage 5 complications in the
postoperative period of urgent procedures during COVID times. In particular, 3 (2.6%)

patients died due to urinary sepsis in 2020 (versus 1 patient in 2019).

Gul et al. investigated the ureteral stone presentations in a high-volume hospital during
the COVID-19 restriction order times. They collected data of 149 patients who were
hospitalized due to ureteral stone both during the COVID-19 pandemic restriction
period and the same period of the previous year were analysed retrospectively. The
mean age and the stone characteristics of the two groups did not differ significantly.
WBC counts (12.5 + 6.5 vs 8.2 £ 4.2) and serum creatinine levels (1.9 +1.9vs 1.2 +
0.6) were significantly higher in the COVID-19 group. According to the priority
classification recommendations of the European Urology Guidelines Office Rapid
Reaction Group for urolithiasis applicable during the COVID-19 pandemic, a
significant difference was observed between the two periods. In particular, the rate of
emergency cases was found more than threefold in the COVID-19 period. The rate of
complicated ureteral stone disease significantly increased during the COVID-19
restrictions period®’. Our results showed that the AKI was the main cause for urinary
diversion due to urolithiasis (48.1%) in the COVID-period group, meanwhile in the pre-

COVID group it was infection (36.0%). However, the number of UTI/urosepsis
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between the two groups was equal. Our findings share similarities with Metzler et al.

These authors pointed out that a higher proportion of COVID-era patients had evidence
of AKI based on RIFLE classification (4.7% vs 2.6%) potentially suggestive of a delay
in presentation’®. The increase of serum levels of creatinine in patients admitted due to

renal colic was also reported by Flammia et al.*®.

Liu et al. conducted a study including 376 patients with ureteral stones between 24
January to 24 March 2020 during the COVID-19 outbreak in Beijing and 343 patients
during the same period in 2019. Compared with the same period in 2019, the number of
patients with ureteral stones was less in Period 1, i.e. 24 January to 24 February, (137 vs
163) but had a rebound phenomenon in Period 2, i.e. 25 February to 24 March, (239 vs
180). The onset time increased in Period 1%°. Our results supported the latter; the mean
days to admission after the onset of symptoms was statistically significantly higher in
the COVID period (3.3 -SD 4.0- vs 6.1 -SD 11.5-). Liu et al. also noted that the
percentage of patients underwent endoscopy surgery in outbreak period showed no
significant difference compared with that in 2019. This is in good agreement with our

data.

A retrospective study including 397 patients from 3 institutions from Spain and Italy
was performed by Carrion et al. Their results suggest that there were no statistically
significant differences between patients presenting after and prior to the national
lockdown date in delay in presentation, in serum creatinine level, CRP, WBC count,
fever, flank pain, oliguria, hydronephrosis grade and the length of the hospital stay?'.
We only found similarity with these authors in the mean hospital stay between the two

periods at our institution.
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Figures showed an increase of urgent procedures in the period June-August, after the 1%
wave, in our centre, maybe because of the delay in urolithiasis treatment and diagnosis
(such as imaging or metabolic studies). Furthermore, a resurgence of elective surgeries
was observed in May and June. These observations demonstrate the extraordinary
adaptation of urologists to the COVID-19 pandemic times. An Italian multicenter
analysis of emergency admissions and treatment of upper tract urolithiasis during the
lockdown and reopening phases of the COVID-19 pandemic included a total of 516
patients and demonstrated that the number of admissions decreased significantly, by
51% during lockdown compared to 2019 (78 vs 160 admissions). The number of
admissions in the reopening phase (May-June 2020) was in line with that in 2019 (n =
138). However, the frequency of hospitalizations, acute obstructive pyelonephritis and
complications was significantly higher during lockdown compared to 201922, In
contrast, our work revealed that the whole number of elective and urgent surgical

procedures were similar.

Numerous lessons (summarized in table 5) have been learned regarding urolithiasis
management in these hard times of COVID-19 pandemic. It is crucial to scan the post-
coronavirus horizon and analyse the possibilities to avoid complications of urolithiasis
in upcoming scenarios and improve the standards of care. Delayed evaluation or
treatment for urolithiasis during the COVID-19 pandemic provided a unique

opportunity to reassess many well-established stone management strategies?.

Many patients with urolithiasis could require management during the COVID-19
pandemic and this is likely to limit surgical procedures to those requiring urgent
decompression in the context of obstruction and/or infection?®. MET and chemolysis are
two useful management strategies for these patients who do not need for urgent and

non-delayable procedures. Additionally, telemedicine represents the cornerstone of
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urolithiasis management in pandemic times and can effectively reduce the need for

visits to outpatient department.

The aim of MET is to facilitate spontaneous passage of ureteral stones. Due to the high
likelihood of spontaneous passage of stones lower than 6 mm, MET is less likely to
increase the stone-free rate (SFR) but reduces pain episodes?®. Indeed, several trials
have established a stone size limit of 3-5 mm, with or without further restriction to
patients with distal ureteric stones at diagnosis, to start MET. This subgroup of patients
has a spontaneous passage rate of approximately 70% and can most likely benefit from

MET?'. This is a strategy to consider in patients during COVID-19 pandemic.

Some recommendations were promoted by different urological associations regarding
MET. For example, according the European Association of Urology (EAU), MET can
reduce frequency of colic episodes and increase stone expulsion rate after SWL.
Furthermore, it appears to be effective in the treatment of patients with ureteric stones
amenable to conservative management (mainly those with lower ureteric

stones <5 mm). NICE and American Urological Association (AUA) guidelines
recommended that MET should be considered in adults, children and young people with
distal ureteric stones <10 mm?°, On the other hand, chemolysis represents a good
management modality in patients with uric acid stones. The drawback of this approach

is the need of dipstick monitoring of urine pH by patients?®.

COVID-19 pandemic has caused increased interest in the application of telemedicine in
order to minimise the risk of contagion. Connor et al. evaluated the performance of a
virtual clinic to assess patients with uncomplicated acute ureteric colic. Thanks to this
service, 16% of patients were discharged and only 17% underwent an intervention?,

Regarding the early postoperative evaluation of surgically treated patients, according to
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Aydogdu et al., telemedicine was associated with high patient and surgeon
satisfaction®®. These data support the implementation of telehealth interventions as a
feasible and effective strategy in the field of urinary stone disease. In the outpatient
setting, in the peak of COVID-19, complementary studies should only be requested if
they really have a prognostic or therapeutic significance. Only patients who have to be
included in surgical waiting list, or when an assessment of their condition and physical

characteristics is necessary, would need in-person care'’.

These recommendations were widely implemented in several countries around the
world. Jiang et al. retrospectively analysed kidney stone-related discussions on a large
social media platform*°. Two remarkable findings of this study during COVID-19 were:
1) opioid-related discussions increased, and 2) MET proliferated beyond its guideline-
based indication. The AUA guideline advises urology consultation for procedural
intervention for ureteral stones >10 mm to avoid upper urinary tract damage that may
occur otherwise. Contrary to this recommendation, this study found that the percentage
of participants preferring noninvasive management for stones >10 mm more than
doubled. From pre-COVID-19 to COVID-19, a prominent increase of observation or

MET strategies was noted (25% pre vs. 60% during COVID-19).

This study represents a descriptive analysis from a global perspective of the influence of
the pandemic on presentations patterns of urolithiasis and outcomes of elective
procedures in this context and between waves. Our study highlighted the detrimental

effect of COVID-19 pandemic on the urolithiasis disease.
CONCLUSIONS

The COVID-19 pandemic has impacted on urgent and elective management of

urolithiasis, even though an important effort was made to preserve the surgical activity.
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COVID-19 pandemic represents a challenge for urologists and therefore, lessons should

be learned in order to avoid fatal complications.
Conflict of interest statement

All authors declare that they have no conflict of interest.
Funding information

This study did not receive any specific funding.

7
Page 17 of 32



REFERENCES

1.

A Timeline of COVID-19 Developments in 2020. AJMC.
https://www.ajmc.com/view/a-timeline-of-covid19-developments-in-2020.

Accessed February 4, 2021.

Xu S, Li Y. Beware of the second wave of COVID-19. Lancet.

2020;395(10233):1321-1322. doi:10.1016/S0140-6736(20)30845-X

Thapa BB, Shrestha D, Bista S, Thapa S, Niranjan V. Urology during COVID-19
Pandemic Crisis: A Systematic Review. Surg J. 2021;07(01):e3-e10.

doi:10.1055/s-0040-1722341

Mayol J, Fernandez Pérez C. Elective surgery after the pandemic: waves beyond

the horizon. Br J Surg. 2020;107(9):1091-1093. doi:10.1002/bjs.11688

Gravas S, Fournier G, Oya M, et al. Prioritising Urological Surgery in the
COVID-19 Era: A Global Reflection on Guidelines. Eur Urol Focus.

2020;6(5):1104-1110. doi:10.1016/j.euf.2020.06.006

Hiller SC, Dauw CA, Ghani KR. Kidney Stone Care and the COVID-19
Pandemic: Challenges and Opportunities. J Urol. 2020;204(6):1122-1124.

doi:10.1097/JU.0000000000001303

Sanchez-Borrego R, Garcia-Giménez JV, Gonzélez-1saza P, et al. Gyn-Aesthetic:

the ‘new normal’ after COVID-19. Clin Obstet Gynecol Reprod Med 6. 2020.

The Lancet Public Health. COVID-19 in Spain: a predictable storm? Lancet

Public Heal. 2020;5(11):e568. doi:10.1016/S2468-2667(20)30239-5

8
Page 18 of 32



10.

11.

12.

13.

14.

15.

Linillos-Pradillo B, Rancan L, Ramiro ED, Vara E, Artifiano B, Arias J.
Determination of SARS-CoV-2 RNA in different particulate matter size fractions
of outdoor air samples in Madrid during the lockdown. Environ Res.

2021;195:110863. doi:10.1016/j.envres.2021.110863

Romantini F, Saldutto P, Maselli G, et al. Patient’s fear of being infected, another
complication of COVID-19 outbreak: A lesson learned from a case of life-
threatening urolithiasis. J Endourol Case Reports. 2020;6(4):402-404.

doi:10.1089/cren.2020.0120

Cepeda M, Budia A, Pérez-Fentes D, et al. Estrategias y recomendaciones para el
tratamiento y seguimiento de la patologia litiasica en el periodo de la pandemia

COVID-19. Arch Esp Urol. 2020;73(5):438-446.

Chen G, Ren H. The development and application of a triage system for
urolithiasis during COVID-19. World J Urol. 2021:1-7. doi:10.1007/S00345-

021-03871-7

Recommendations from the EAU Urolithiasis Guidelines Panel Applicable
during the COVID-19 Pandemic Diagnosis. https://uroweb.org/wp-
content/uploads/Covid-19-EAU-Urolithiasis-recommendations.pdf [Accessed

February 4, 2021].

Proietti S, Gaboardi F, Giusti G. Endourological Stone Management in the Era of

the COVID-19. Eur Urol. 2020;78(2):131-133. doi:10.1016/j.eururo.2020.03.042

Abdel Raheem A, Alowidah I, Soliman M, et al. Urolithiasis treatment options
during COVID-19 pandemic: review of current recommendations and triage

systems. African J Urol. 2020;26(1). doi:10.1186/s12301-020-00085-y

9
Page 19 of 32



16.

17.

18.

19.

20.

21.

22.

Petrides N, Ismail S, Anjum F, Sriprasad S. How to maximize the efficacy of
shockwave lithotripsy. Tirk Uroloji Dergisi/Turkish J Urol.

2020;46(Supp.1):S19-S26. doi:10.5152/tud.2020.20441

Gul M, Kaynar M, Yildiz M, et al. The Increased Risk of Complicated Ureteral
Stones in the Era of COVID-19 Pandemic. J Endourol. 2020;34(8):882-886.

doi:10.1089/end.2020.0658

Kachroo N, Wright HC, Sivalingam S. A Tale of Two Eras: The Effect of the
COVID-19 Pandemic on Stone Disease Presentations. Urology. 2020;144:270-

272. doi:10.1016/j.urology.2020.06.042

Flammia S, Salciccia S, Tufano A, Busetto GM, Ricciuti GP, Sciarra A. How
urinary stone emergencies changed in the time of COVID-19? Urolithiasis.

2020;48(5):467-469. d0i:10.1007/s00240-020-01198-3

Liu Z, Man L. Impacts of the COVID-19 outbreak on visits and treatments for
patients with ureteral stones in a general hospital emergency department. Urol J.

2020:039156032098565. doi:10.1177/0391560320985659

Carrion DM, Mantica G, Anton-Juanilla M M, et al. Assessment of trends and
clinical presentation in the emergency department of patients with renal colic
during the COVID-19 pandemic era. Actas Urol Esp. 2020;44(10).

doi:10.1016/j.acuro.2020.08.006

Castellani D, Ragonese M, Di Rosa M, et al. An Italian multicenter analysis of
emergency admissions and treatment of upper tract urolithiasis during the
lockdown and reopening phases of the COVID-19 pandemic: Are we ready for a

second wave of the outbreak? Int J Urol. 2021;28(9):950-954.

0
Page 20 of 32



23.

24.

25.

26.

217.

28.

29.

doi:10.1111/1JU.14612

Steinberg RL, Johnson BA, Antonelli J, Pearle MS. Urolithiasis in the COVID
Era: An Opportunity to Reassess Management Strategies. Eur Urol. 2020;78(6).

doi:10.1016/j.eururo.2020.07.019

Algahtani F, Alanazi M, Alassaf W, et al. Preventing SARS-CoV-2 transmission
in the emergency department by implementing a separate pathway for patients
with respiratory conditions. J Complement Integr Med. 2021. doi:10.1515/JCIM-

2020-0422/MACHINEREADABLECITATION/RIS

Heijkoop B, Galiabovitch E, York N, Webb D. Consensus of multiple national
guidelines: agreed strategies for initial stone management during COVID-109.

World J Urol. 2020:1-14. doi:10.1007/s00345-020-03491-7

Tiirk C, Pettik A, Sarica K, et al. EAU Guidelines on Diagnosis and
Conservative Management of Urolithiasis. Eur Urol. 2016;69(3):468-474.

doi:10.1016/J.EURURO.2015.07.040

Pickard R, Starr K, MacLennan G, et al. Medical expulsive therapy in adults with
ureteric colic: a multicentre, randomised, placebo-controlled trial. Lancet.

2015;386(9991):341-349. d0i:10.1016/S0140-6736(15)60933-3

Connor MJ, Miah S, Edison MA, et al. Clinical, fiscal and environmental
benefits of a specialist-led virtual ureteric colic clinic: a prospective study. BJU

Int. 2019;124(6):1034-1039. doi:10.1111/BJU.14847

Aydogdu O, Sen V, Yarimoglu S, Aydogdu C, Bozkurt IH, Yonguc T. The effect

of additional telerounding on postoperative outcomes, patient and surgeon

1
Page 21 of 32



30.

satisfaction rates in the patients who underwent percutaneous nephrolithotomy.

Arch Esp Urol. 2019;72(1):69-74.

Jiang T, Osadchiy V, Weinberger JM, et al. Impact of the COVID-19 Pandemic
on Patient Preferences and Decision Making for Symptomatic Urolithiasis. J

Endourol. 2021;35(8):1250. doi:10.1089/END.2020.1141

2
Page 22 of 32



Figure legends

Number of elective procedures

Number of urgent procedures

40—

30

20+

10—

Month

Sep.

Oct.

257

20

15+

10

Mar.

Apr.

May

Jun.

Month

Jul.

Aug.

Sep.

Oct.

___ preCOVID-19 period
—— COVID-19 period

— preCOVID-19 period
— COVID-19 period

3
Page 23 of 32



Number of ESWL sessions

MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER
—N 2018 34 34 41 32 39 3 20 23
——N 2020 31 3 10 38 17 16 23 25

Figure 1. The line graphs show number of elective (A) and urgent (B) procedures
during pre-COVID-19 and pandemic eras by months. C. The line graph illustrates

trends in ESWL sessions between 2019 (blue) and 2020 (red) by months.
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Table legends

Table 1: Characteristics of patients who underwent non-urgent procedures in both

pandemic and pre-pandemic periods.

Tabla 1: Caracteristicas de los pacientes que se sometieron a procedimientos no

urgentes durante los periodos de pandemia y pre-pandemia.

Variable Periodo pre-COVID- | Periodo COVID- 0
19 (n=162) 19 (n=140)
Edad 58.5 (DE 14.8) 59.0 (DE 14.3) 0.76
Género (hombres vs mujeres) | 92 (56.8%) vs 70 82 (58.6%) vs 58 0.82
(43.2%) (41.4%)
indice de Comorbilidad de 2.5 (DE 2.1) 2.3 (DE 2.0) 0.44
Charlson
(Tmam‘;‘”o de la litiasis por TC | 14 5 (pE 6.7 12.4 (DE 9.5) 0.35
Tamario de la litiasis estimado | 10.7 (DE 7.5) 11.7 (DE 10.3) 0.33
durante la cirugia (mm)
Numero de litiasis 3.6 (DE 1.0) 2.9 (DE 1.3) 0.00*
Radiodensidad (UH) 819.0 (DE 352.5) 793.4 (DE 344.8) | 0.43
Tipo de procedimiento
DJ 3 (1.9%) 3 (2.2%)
URS rigida 80 (49.4%) 76 (54.7%) 0.51
URS flexible 53 (32.7%) 43 (30.9%) '
NLPC 18 (11.1%) 15 (10.8%)
Otros 8 (4.9%) 2 (1.4%)
(T(;fa?)po de espera hasta cirugia | 4o = (e 34 6) 72.0 (DE 84.6) 0.00*
Eventos adversos durante
espera para cirugia electiva
Crecimiento de litiasis
>5mm 4 (2.5%) 7 (5.0%) 0.17
Incrustacion de DJ 9 (5.6%) 11 (7.9%)
Sepsis urinaria/ITU 0 5 (3.6%)
intercurrente
Tiempo quirurgico (min) 75.8 (DE 41.5) 69.0 (DE 51.9) 0.21
Duracion de la estancia
hospitalaria (dfas) 1.6 (DE 1.4) 2.0 (DE 2.6) 0.07
Fragmentos residuales (mm) 3.5 (DE 4.8) 4.1 (DE 7.0) 0.46
Complicaciones
postoperatorias 0.07
ITU febril/ sepsis urinaria 3 (1.9%) 18 (12.9%)
Sangrado 1 (0.6%) 1 (0.7%)
Otros 3 (1.9%) 2 (1.4%)
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Complicaciones
postoperatorias (Clavien-

Dindo)
1 2 (1.2%) 2 (1.4%)
2 3 (1.9%) 15 (10.7%) 0.02*
3a 2 (1.2%) 1 (0.7%)
3b 0 0
4 0 1 (0.7%)
5 0 1 (0.7%)
Necesidad de procedimientos 34 (21.0%) 31 (22.3%) 0.44

auxiliares
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Tabla 2: Comparacion de las caracteristicas de los procedimientos urgentes entre los

dos periodos.

Variable Periodo pre-COVID- | Periodo COVID- 0
19 (n=113) 19 (n=115)
Edad 59.9 (DE 15.5) 63.0 (DE 15.7) 0.12
Geénero (hombres vs mujeres) | 61 (54.0%) vs 52 81 (70.4%) vs 34 0.01*
(46.0%) (29.6%)
indice de Comorbilidad de 2.5 (DE 2.3) 2.8 (DE 2.1) 0.31
Charlson
Dias desde el inicio de los 3.3(DE4.0) 6.1 (DE 11.5) 0.04*
sintomas
Grado de hidronefrosis 2.0 (DE 0.8) 2.9 (DE 0.8) 0.01*
Tamaro de la litiasis (mm) 9.3 (DE 6.2) 9.1 (DE5.3) 0.87
Numero de litiasis 2.4 (DE 1.4) 3.1 (DE0.5) 0.00*
Radiodensidad (UH) 659.0 (DE 304.6) 804.6 (DE 308.1) | 0.02*
Tipo de procedimiento 0.38
urgente
DJ 103 (91.2%) 97 (85.1%)
NPC 7 (6.2%) 12 (10.5%)
Otros 3 (2.7%) 5 (4.4%)
Causa de la derivacion 0.01*
urinaria
FRA 33 (29.7%) 50 (48.1%)
Sepsis urinaria/ ITU febril 40 (36.0%) 35 (33.7%)
Mal control del dolor 10 (9.0%) 7 (6.7%)
Otros 28 (25.2%) 12 (11.5%)
Urinoma 8 3
Litiasis obstructive de 20 9
gran tamafio
Tiempo quirurgico (min) 24.6 (DE 17.4) 30.9 (DE 28.6) 0.11
Duracion de la estancia 3.9 (DE 6.7) 3.2 (DE 3.2) 0.35
hospitalaria (dias)
Complicaciones 0.00*
postoperatorias
ITU febril/ sepsis urinaria 21 (18.6%) 3 (2.6%)
Sangrado 0 2 (1.7%)
Otros 5 (4.4%) 8 (7.0%)
Complicaciones 0.01*
postoperatorias (Clavien-
Dindo)
1 0 1 (0.9%)
2 15 (13.3%) 3(2.6%)
3a 3 (2.7%) 0
3b 1 (0.9%) 1 (0.9%)
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o1

6 (5.3%)
1 (0.9%)

1(0.9%)
3 (2.6%)

Tabla 3: Hallazgos de laboratorio en pacientes con célico renoureteral complicado

durante las etapas COVID y pre-COVID.

4 IDMS (mL/min)

Variable Periodo pre-COVID- | Periodo COVID- p
19 19
Leucocitos (/mm?) 11273.0 (DE 4839.3) | 12600.9 (DE 0.08
6569.8)
PCR (mg/L) 73.2 (DE 86.0) 85.9 (DE 94.8) 0.31
Creatinina (mg/dL) 1.5 (DE 1.0) 1.7 (DE 0.7) 0.07
TFGe segin MDRD- 56.7 (DE 26.1) 45.4 (DE 20.0) 0.00*
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Tabla 4: Caracteristicas de los pacientes sometidos a procedimientos por urolitiasis

durante el periodo de pandemia (por olas) y pre-pandemia.

Periodo de la primera ola Periodo de la segunda ola
Variable 2019 2020 2019 2020
(n=133) (n=121) P (n=142) | (n=134) |P
Global
Tipo de cirugia
Electiva 76 (57.1%) | 67 (55.4%) |0.80 |86 (60.6%) |73 (54.5%) | 0.33
Urgente 57 (42.9%) | 54 (44.6%) 56 (39.4%) | 61 (45.5%)
Tipo de
proced'gj'e”m 53 (39.8%) | 47 (39.5%) 53 (37.3%) | 53 (39.6%)
NPC 5 (3.8%) 5 (4.2%) 2 (1.4%) 7 (5.2%)
URS rigida 33 (24.8%) | 39 (32.8%) 0.43 49 (34.5%) | 41 (30.6%) 0.36
URS g 26 (19.5%) | 19 (16.0%) ' 27 (19.0%) | 25 (18.7%) |
T\'IEI_XF',%'E 13(9.8%) | 9 (7.6%) 5(35%) |6 (4.5%)
Otros 3 (2.3%) 0 6 (4.2%) 2 (1.5%)
Edad 58.5(14.6) |614(147) |0.11 |59.6(156) |60.3(15.5) | 0.71
ﬁiﬁ‘eerrgs)(hombres VS | 77 (57.9%) | 81 (66.9%) 76 (53.5%) | 82 (61.2%)
! Vs 56 vs 40 0.09 |vs66 vs 52 0.20
(42.1%) (33.1%) (46.5%) (38.8%)
indice de
Comorbilidad de 2.5 (2.2) 2.7 (2.2) 0.65 |2.4(2.2) 2.4(1.9) |0.83
Charlson
Tamafio de la
litiasis por TC 10.7 (6.8) 11.0 (9.0) 0.79 |10.5(6.4) 10.8 (7.0) | 0.66
(mm)
Tiempo de espera 62.9 (SD 70.9 (SD 0.09 192.4 (SD | 180.9 (SD 0.01*
hasta cirugia (dias) | 37.5) 38.5) ' 35.4) 37.4) '
Duracion de la
estancia hospitalaria | 3.2 (6.1) 2.7 (2.9) 038 | 1.9(2.1) 2.4 (3.0) 0.08
(dias)

9
Page 29 of 32



Necesidad de
procedimientos 54 (40.9%) | 49 (41.5%) 0.92 |47 (33.3%) | 65 (48.5%) | 0.01*
auxiliares
Complicaciones
postoperatorias
(Clavien-Dindo)
1 1 (0.7%) 2 (1.6%) 1 (0.7%) 1 (0.7%)
2 10 (7.5%) 10 (8.3%) 0.72 | 8(5.6%) 8 (5.9%) 0.45
3a 0 0 0 0
3b 0 0 0 0
4 0 1 (0.8%) 0 1 (0.7%)
5 1 (0.7%) 2 (1.6%) 0 2 (1.5%)
Cirugia urgente
Dias desde el inicio
de los sintomas 3.3(4.2) 5.8 (7.5) 0.04* | 3.2 (3.7) 6.2 (14.6) | 0.22
Causa para la
derivacion
urinaria
FRA 14 (24.6%) | 26 (51.0%) 19 (35.2%) | 24 (43.6%)
Sepsis urinaria/ 25 (43.9%) |21 (41.2%) |0.01* | 15(27.8%) | 15(27.3%) | 0.20
ITU febril
Mal control del 4 (7.0%) 1 (2.0%) 6 (11.1%) | 6 (10.9%)
dolor
Otros 14 (24.6%) | 3 (5.9%) 14 (25.9%) | 10 (18.2%)
Grado de 2.1 (SD 2.4 (SD *
hidronefrosis 1.9(SD0.8) |22 (SD1.0) |0.13 0.7) 0.6) 0.04
Creatinina (g/dL) | 1 3 spg6) | 1.8(SD0.7) | 0.00% - (SB[ 16GD g
2) 0.8)
TFGe
segtin MDRD- gg.g)(SD ‘1‘613'411)(5[) 0.00* gi'g)(SD ‘2‘2"2‘)(3[) 0.43
4 IDMS (mL/min) ' ' ' '
Leucocitos (/mm?3) 11747 0 12764.8 (SD 10790.5 12448.3
(SD 5327.4) | 5728.2) 033 | (SD (SD 0.14
' ' 4280.5) 7313.9)
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Tabla 5: Lecciones aprendidas sobre el manejo de la urolitiasis de la pandemia COVID-

19, y recomendaciones.

Leccién

| Recomendacion

Cirugia urgente

Se ha observado un aumento
significativo de los niveles de
creatinina en la presentacion durante
la 1% ola.

Se observé un aumento en el numero
de procedimientos urgentes después
de la 12 ola

1) Realizar derivacion urinaria en caso de
dolor célico refractario a analgésicos y
cuando se espera un retraso importante en el
tratamiento de la urolitiasis*®

Se ha detectado un mayor nimero de
dias desde el inicio de los sintomas
hasta la consulta

2) Establecer vias clinicas separadas en
urgencias para el manejo del célico renal con
el fin de evitar el retraso en la consulta®

El personal de anestesia estuvo
totalmente involucrado en las
unidades de cuidados intensivos

3) En ausencia de anestesistas, realizar la
colocacion de un catéter ureteral o tubo de
nefrostomia bajo anestesia local'*

Cirugia electiva

Se ha informado un retraso en el
tratamiento endoscopico de
urolitiasis

4) Aumentar el uso de LEOC?®

Se identificod una disminucién en el
numero de tratamientos de urolitiasis

5) Promover el tratamiento médico expulsivo
y la quimidlisis®®, asi como la telemedicinal!

Se ha descrito un aumento de la tasa
de complicaciones en tiempos de
pandemia

6) Diferir procedimientos no prioritarios en
caso de estar ante un pico de la ola de
COVID-19 (carga litiasica baja, pacientes no
obstruidos y asintomaticos)®3

La tasa de complicaciones después
de procedimientos electivos fue
mayor y méas grave en el periodo
COVID-19, especialmente debido al
crecimiento de casos de ITU febril o
sepsis urinaria

7) Priorizar pacientes con riesgo de sepsis
urinaria®® y dar prioridad alta a este tipo de
procedimientos no oncoldgicos
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Table 2: Comparison of features of urgent procedures between the two periods.

Table 3: Laboratory findings in patients who presented with complicated renal colic in

pandemic and pre-pandemic eras.

Table 4: Characteristics of patients who underwent urolithiasis procedures in both

pandemic and pre-pandemic periods.

Table 5: Lessons learned from COVID-19 outbreak regarding urolithiasis management

and recommendations
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