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Purpose: We evaluated the hospitalization rate, length of stay, and management of patients with ureteric lithiasis admitted under
emergency conditions at a single institution during the COVID-19 pandemic.

Patients and Methods: A retrospective study was conducted on 219 patients with ureteral lithiasis, divided into pre-COVID-19
(1.10.2019-29.02.2020) and COVID-19 groups (1.10.2020-29.02.2021). The study examined patient and stone characteristics,
hospitalization duration, surgical interventions, creatinine levels, and associated urinary tract infections. It also evaluated the
complications related to delayed treatment during the pandemic.

Results: The study found a 73.41% reduction in admissions for obstructive ureteral lithiasis during the COVID-19 pandemic
compared to the pre-pandemic period. Notable differences were observed in age (61.5 vs 46 years, p=0.000), gender (p=0.046),
stone laterality (p=0.024), location (p=0.002), serum creatinine levels (1.59 vs 1.09 mg/dL, p=0.000), and urine cultures (45.65% vs
23.12%, p=0.002). During the pandemic period, the rate of primary stone extraction procedures decreased (32.6% vs 59%, p<0.001),
while operative time (52.89 vs 39.84 minutes, p<0.001) and hospital stay significantly increased (13.09 vs 3.76 days, p<0.001).
Conclusion: The pandemic resulted in fewer hospitalizations for ureteral lithiasis and an increase in complications, likely due to
reduced access to medical care and a greater tendency for upper urinary tract drainage.
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Introduction

The 2019 coronavirus disease (COVID-19) outbreak in China posed a significant threat to global health, which is by far the
most significant case of atypical pneumonia since the 2003 outbreak of severe acute respiratory syndrome (SARS) '. The
source of this acute respiratory syndrome is SARS-CoV-2, a recently discovered pB-coronavirus that first appeared in Wuhan, in
December 2019, linked to zoonotic transmission and responsible for a global pandemic affecting millions worldwide across
various sectors.”> On March 11, 2020, the World Health Organization (WHO) declared COVID-19 a global pandemic,
significantly impacting nearly every facet of daily life worldwide, particularly for hospitalized patients undergoing
recovery.>* This situation reshaped healthcare delivery globally, presenting unprecedented challenges across medical
specialties.

The index case of SARS-CoV-2 in Romania was identified on February 26, 2020, in an individual with a travel
history to Italy.” Amid the global challenges posed by the virus, healthcare systems swiftly adjusted to safeguard the
well-being of patients and healthcare workers. Urological emergencies emerged as a critical focus during this period,
highlighting the complex interplay between the pandemic and the field of urology.® During the pandemic, Romania’s
healthcare system had approximately 6.5 hospital beds per 1000 people, with intensive care units experiencing significant
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strain. These resources were unevenly distributed across regions, contributing to variability in patient outcomes during
the COVID-19 crisis.” The pandemic also placed substantial pressure on antimicrobial stewardship efforts, particularly in
hospital settings, where increased antibiotic use led to a rise in antimicrobial resistance. Recent data from urological
centers confirm this trend, highlighting a concerning prevalence of hospital-acquired infections and multidrug-resistant
organisms during the pandemic.®

Urolithiasis, or kidney stone disease, is a common and often painful condition affecting millions worldwide.’
Characterized by the formation of solid masses within the urinary tract, nephrolithiasis can lead to intense pain,
discomfort, and severe complications if left untreated.'® Studies indicate that urolithiasis affects an estimated 5-14%
of the European population, a prevalence higher than in many other parts of the world. Recent evidence suggests an
increasing prevalence, particularly in industrialized nations."' However, prevalence varies significantly by region: 1-5%
in Asia, 5-9% in Europe, 13% in North America, and 20% in Saudi Arabia.'? It impacts individuals of all ages, genders,
and ethnicities'*'* but is more common in men aged 20-49 than women.'> Recent research has shown that the
prevalence of nephrolithiasis has been on the rise in both industrialized and developing countries over the past few
decades, even though novel treatments for urinary stone therapy have made great strides.'® This trend has been attributed
to lifestyle changes, including reduced physical activity, dietary habits, and global climate change.'*'"-'®

The impact of the COVID-19 pandemic on urolithiasis management is a critical issue that must be addressed
comprehensively, encompassing both urgent and elective treatments. During the pandemic, healthcare systems worldwide
faced delays in hospital admissions and increased complications, not only for ureteral lithiasis but also for other time-
sensitive urological emergencies such as testicular torsion. This has led to potentially devastating consequences, as
highlighted by a recent study showing a significant increase in orchiectomy rates and delayed emergency department
presentations for testicular torsion during the pandemic.'? It is crucial to investigate the broader impact of the pandemic
on urological care and to identify strategies to minimize delays and optimize patient outcomes. To prevent catastrophic
consequences, we must improve our comprehension of the presentation and treatment of urolithiasis during pandemics.?
Studies in the specialized literature have shown that ureteral stones smaller than 5 mm can be naturally expelled under
conservative care.”’ The use of medical expulsive therapy (MET) as a potential substitute for surgical therapies gained
significant importance. However, in the acute management of renal colic, renal decompression remains a critical
intervention for cases involving analgesic-resistant pain, concurrent uremia, anuria, or potentially life-threatening
urosepsis.*

Considering the COVID-19 pandemic, this study investigates the hospitalization rate, length of stay, and management
strategies for patients presenting with the urological emergency of ureteric lithiasis at a single institution. The study aims
to shed light on the impact of the pandemic on the management of this urgent condition and the potential complications
arising from delayed treatment. The findings of this study have important implications for healthcare system planning and
resource allocation during public health emergencies.

Materials and Methods

This study primarily aimed to evaluate the impact of the COVID-19 pandemic on emergency department admissions,
hospitalization rates, and management strategies for ureteral stones at a single institution in Bucharest, Romania.
Secondary objectives included assessing changes in patient demographics, stone characteristics, hospitalization duration,
surgical interventions, and serum creatinine levels between the pre-pandemic and pandemic periods. The study also
investigated shifts in treatment modalities, particularly the transition from primary stone extraction to upper urinary tract
drainage procedures.

Patients and Ethical Aspects

After obtaining approval from the hospital’s local ethics committee (No. 9420/ 19.04.2022), we conducted a unicentric
retrospective study on patients presenting with the urological emergency of ureteral lithiasis, who were admitted through
the emergency department. Consecutive patients aged 18 years or older with obstructive ureteral lithiasis pathology
admitted as emergencies to the Urology clinic of the “Saint John” University Emergency Clinic Hospital in Bucharest
were included in the study. Patients were assigned to two distinct groups based on the date of admission: a pre-COVID
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-19 group (October 1, 2019 — February 29, 2020) and a COVID-19 group (October 1, 2020 — February 28, 2021),
corresponding to the period when elective surgical procedures were suspended in our institution. During the COVID-
19 period, we included adult patients (aged 18 years or older) who presented with obstructive ureteral lithiasis and tested
positive for SARS-CoV-2 using RT-PCR upon admission. Patients were excluded from the study if they tested negative
for COVID-19 during the pandemic period, were pregnant, had severe comorbidities necessitating multidisciplinary
management, or had incomplete clinical or laboratory records that could compromise data integrity.

Study Design

We analyzed the characteristics of the two groups from the observation sheets, such as sex, age, Body Mass Index (BMI),
laterality, and duration of hospitalization. We also examined the characteristics of the stones, such as location and size,
the duration of hospitalization and surgical interventions, the type of intervention performed (ureteroscopy, insertion of
a double J ureteral stent, or percutaneous nephrostomy), creatinine level, and the presence of an associated urinary tract
infection.

Patient’s Management

RT-PCR testing for SARS-CoV-2 was performed on hospitalized patients during the COVID-19 pandemic upon
admission, using nasopharyngeal swabs as a sample. To mitigate the risk of COVID-19 transmission to medical
personnel who interact with these patients, personal protective equipment (PPE) was utilized following the treatment
guidelines for positive patients as established by the Ministry of Health. Additionally, the specific medications required
for managing COVID-19 were administered in collaboration with infectious disease specialists, adhering to established
treatment guidelines.

The initial imaging evaluation was done using ultrasonography, followed by a computed tomography examination to
confirm the diagnosis and determine the position and dimensions of the stones. When semi-rigid ureteroscopy (URS) was
performed, we used ballistic and laser lithotripsy to disintegrate the stones. In acute settings, percutaneous nephrostomy
was preferred for patients with severe infections or septic presentations, as it provides more effective and immediate
decompression of the urinary system. Double J stents were used in cases where infection was less severe or when local
anesthesia was the preferred approach.

Statistical Analysis

Continuous variables were assessed for normality using the Kolmogorov—Smirnov and Shapiro—Wilk tests. Normally
distributed continuous variables are presented as mean (+) standard deviation and were compared using the Student’s
t-test. Non-normally distributed continuous variables are presented as median (interquartile range) and were compared
using the Mann—Whitney U-test. Categorical variables are presented as frequencies and percentages and were compared
using the Chi-square or Fisher’s exact test, as appropriate. A p-value < 0.05 was considered statistically significant. All
data were analyzed using SPSS version 20 (IBM Corp, Armonk, NY, USA).

Results

This study analyzed 219 patients hospitalized in the Urology Clinic of the Saint John Emergency Hospital, Bucharest.
The key characteristics of the study participants are summarized in Table 1. Remarkably, 73.41% fewer patients were
admitted to the urology clinic in the emergency regime for obstructive ureteral lithiasis in the COVID-19 cohort than in
the pre-COVID-19 era (46 vs 173). The median age differed significantly between the pre-pandemic period and the
COVID-19 period, with values of 46 and 61.5 years, respectively (p=0.000).

Additionally, there were gender differences (p=0.046), laterality of the stones (p=0.024), the location at the ureteral
level (p=0.002), and the serum creatinine level (1.09 vs 1.59, p=0.000). Patients presenting during the COVID-19 period
exhibited higher rates of positive urine cultures (45.65% vs 23.12%, p=0.002), which correlated with increased septic
presentations and infectious complications. No significant differences were found regarding the body mass index between
the two cohorts (26.8 vs 26.75, p=0.340) and the diameter of the stones (9 vs 9, p=0.263).
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Table | Characteristics Between the Pre-Pandemic and the Pandemic Patient Cohort

ED Admissions Pre COVID-19 Period | COVID-19 Period | p-value
No 173 46

Sex

Male 72 (41.6%) 27 (58.7%) 0.046¢
Female 101 (58.4%) 19 (41.3%)

Age 46 61.5 0.000°
BMI (k/m2) 26.8 26.75 0.340°
Stone side

L 71 (41.05%) 29 (63.04%) 0.024°
R 84 (48.55%) 13 (28.26%)

Bilateral 18 (10.4%) 4 (8.69%)

Stone size 9 9 0.263°

Stone location

Upper ureter 70 (40.5%) 26 (56,52%) 0.002°
Midureter 38 (22%) 15 (32.61%)

Distal ureter 65 (37.5%) 5 (10.87%)

Creatinine (mg/dL) 1.09 1.59 0.000°
Positive urine culture >105 CFU | 40 (23.12%) 21 (45.65%) 0.002¢
Duration of hospital stay (days) 376 + 1.814 13.09 £ 9.203 <0.001°

Notes: *U-test; "T-test; “Chi-square test.
Abbreviations: ED, Emergency Department; BMI, Body Mass Index; No, Number; CFU, Colony-Forming Unit.

Our observations revealed a significant shift in managing hospitalized patients presenting with urological emergencies dur-
ing the pandemic. Notably, there was a substantial decrease in the number of cases receiving primary stone extraction
treatment (102 vs 15, p=0.001) (Table 2), this coincided with a rise in the use of upper urinary tract drainage techniques like
double-J stents and percutaneous nephrostomy (Figure 1). Additionally, an increase in operating time (39.84 + 13.689 minutes
pre-pandemic versus 52.89 £ 9,664 in pandemic, p<0.001) and length of stay in days (3.76 £ 1,814 vs 13.09 + 9.203, p<0.001)
was noted (Figure 2).

Table 2 Management of Ureteral Stones

Type of Intervention Pre COVID-19 Period | COVID-19 Period | p-value
Double | insertion 67 (38.7%) 26 (56.5%) 0.001°
URS 102 (59%) 15 (32.6%)

Nephrostomy 4 (2.3%) 5 (10.9%)

Surgery time (min) 39.84 + 13.689 52.89 + 9.664 <0.001*
Duration of hospital stay (days) | 3.76 + 1.814 13.09 £ 9.203 <0.001°

Notes: “T-test. *Chi-square test.
Abbreviation: URS, Ureteroscopy.
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Figure | Management of hospitalized patients during the pre-pandemic and the pandemic periods.
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Figure 2 Management characteristics during the pre-pandemic and the pandemic periods.

Discussion

The COVID-19 pandemic posed significant challenges to urology, as well as to other medical specialties. This led to
a substantial reduction in elective surgeries and ambulatory care, as hospital resources were frequently redirected to
critical COVID-19 services. Although numerous urological associations issued guidelines for managing such conditions,
few studies in our country have evaluated the practical implications of these recommendations during the pandemic.*>**
This study aimed to assess the impact of the COVID-19 pandemic on emergency department (ED) admissions,

hospitalizations, and treatment strategies for patients presenting with obstructive ureteral lithiasis at our institution. We
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aimed to understand how the pandemic affected the management of this urgent condition and the potential complica-
tions that arose due to treatment delays. The COVID-19 pandemic significantly affected patient recruitment, resulting in
a notably smaller sample size in the COVID-19 period group. This disparity in group sizes may limit the statistical power
and generalizability of the findings for this group. However, to mitigate these concerns, we focus on the effect sizes
observed, as a large effect size can still be clinically meaningful even with a smaller sample.

When the COVID-19 pandemic was in its early stages, the EAU Urolithiasis Guidelines panel issued a sheet of
evidence-based recommendations for treating urinary stone disorders. This recommendation sheet identifies several
conditions as critical or emergencies requiring immediate attention, including renal failure, acute flank pain, obstructing
or symptomatic ureteral stones that are not amenable to MET, renal stones with recurring infections and obstructions,
sepsis and anuria caused by obstructing stones.”*> In response to the COVID-19 epidemic, methods have been
developed to prioritize and triage people with urological diseases. Conservative therapy was part of the plan, as was
the use of local anesthesia to reduce the need for ventilators and the likelihood of contracting COVID-19. Based on
individual variables such as symptomatology, comorbidities, and stone-related complications such as degree of obstruc-
tion, coexistence of a urinary tract infection, and failure of conservative care, surgical priority was determined when
recommended operational management. Our approach aligns with the recommendations of Yasseri and Aghamir, who
advocate for the use of medical expulsive therapy (MET) in appropriate cases to manage urolithiasis during the COVID-
19 pandemic. This strategy aims to minimize the demand for surgical interventions and reduce patient exposure to
healthcare settings, thereby conserving medical resources and lowering the risk of COVID-19 transmission.”® Outpatient
procedures, such as stent placement under local anesthesia (LA) and shockwave lithotripsy (SWL), played a vital role in
managing select cases during the pandemic. These approaches helped reduce the strain on inpatient services while
ensuring timely intervention for non-emergency cases. According to several publications, the first intention to drain an
infected and blocked system is the placement of a double J ureteral stent under local anesthesia, and nephrostomy is
the second line of treatment.”>*’* The delay in definitive treatment likely contributed to the observed increase in
complications, such as elevated serum creatinine levels (indicative of potential kidney injury) and a higher incidence of
urinary tract infections. During the COVID-19 period, the substitution of JJ stents was frequently delayed due to resource
constraints. Prolonged stent use increased the risk of encrustation and infection, underscoring the challenges faced in
ensuring timely definitive treatment.

These observations correspond closely with the findings reported by Carrion et al, who reported a significant
reduction in emergency department visits for renal colic during the COVID-19 pandemic. They attributed this decline
to patients’ fear of contracting COVID-19 in healthcare settings and the reallocation of medical resources to pandemic-
related care. This underscores the broader impact of the pandemic on patients’ healthcare-seeking behaviors and the
management of urological emergencies.?’

Our findings are consistent with the study by Kaczmarek et al, conducted in Poland, which reported a significant
reduction in hospitalizations for renal colic during the COVID-19 pandemic compared to the pre-pandemic period. That
study observed a decrease of up to 56.41% in hospital admissions for renal colic, attributed to the surge in COVID-19
cases and associated healthcare constraints.*”

Operative times in urology and other surgical specialties were prolonged throughout the COVID-19 pandemic due to
the utilization of PPE. The primary causes for this extension in operative time were the implementation of enhanced
infection control protocols and the additional steps required for donning and doffing PPE. Although essential for
safeguarding healthcare personnel and patients, these precautions unavoidably increased preoperative and postoperative
durations, consequently lengthening overall surgical times.*' Also, in our study, a significant increase in operating times
was observed due to using of PPE, stricter protocols, and potentially reduced team sizes. Also, the observed extended
hospital stay during the COVID-19 period can be attributed to the concurrent management of COVID-19 pathologies and
adherence to national isolation protocols.

The therapeutic management of the patients in our study was significantly different between the two groups,
comparable to Gul et al, where more patients (37.2% vs 0.9%) from a Turkish hospital between March and June 2020
who had ureteral stones received nephrostomy tubes.”> Compared to the non-COVID period, when ureteroscopy was the
main form of definitive treatment for ureteral stones in our center, the rate of minimally invasive procedures, which
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included percutaneous nephrostomy and double J stent placement, was significantly greater in the group of patients in the
COVID-19 period.

Other studies in the specialized literature have reported a decline in the number of urological patients presenting with
kidney stones.*** A recent large multicenter study by Mazzon et al involving over 4,000 patients further supports this
trend, documenting reduced access to definitive treatment and increased reliance on temporizing procedures during the
COVID-19 pandemic.’® Starting from these results, we assumed that the patients presented themselves later at the
hospital, enduring a more extended period of suffering caused by renal colic. The higher rates of positive urine cultures
and associated septic complications during the COVID-19 period can be attributed to delays in seeking care. These
findings underscore the critical importance of timely intervention in urological emergencies to prevent severe outcomes.
Spooner et al reported an increase in septic and febrile presentations of kidney stones during the COVID-19 pandemic.
They attributed this trend to reduced access to timely care due to pandemic restrictions, which likely led to delayed
treatment and worsened clinical outcomes. These findings underscore the broader implications of healthcare access
limitations during crises.>* The limited availability of intensive care unit (ICU) beds in Romania, coupled with regional
disparities in healthcare resources, likely exacerbated delays in the treatment of urological emergencies during the
pandemic. This aligns with studies highlighting the negative correlation between ICU capacity and health outcomes
during the COVID-19 period.>

The higher serum creatinine levels in the COVID-19 group suggest potential kidney injury due to prolonged
obstruction. Additionally, the increased incidence of urinary tract infections may be attributed to delayed treatment,
allowing bacterial colonization and ascending infection. Several factors likely contributed to the observed delay in
seeking medical attention. These include government-imposed restrictions, such as stay-at-home orders and limitations
on non-essential travel. Additionally, public fear of contracting COVID-19, potentially amplified by media coverage,
may have deterred individuals from presenting to healthcare facilities.*® This seems to be reflected in higher serum
creatinine levels in patients from the COVID-19 period compared to the pre-pandemic era, as shown by Flammia et al.*’
Our findings align with these observations, as well as regarding the statistically insignificant difference related to the
average size of the stones. In addition, we also observed a higher rate of percutaneous nephrostomies, like the results of
the study by Gul et al, where the rate was higher in the group of 35 patients from the Covid period compared to the 114
from the pre-Covid era.>* However, our data regarding urinary tract infection rates and serum creatinine levels differ

1,°® 1,>* who found no significant changes in these

from those reported by Byrne et al,”® Anderson et al,*® and Nourian et a
factors between Covid-19 group period and the pre-pandemic era.

The introduction of COVID-19 vaccination programs in 2021 played a pivotal role in restoring normal urological
activities at our center. As vaccination coverage increased, there was a noticeable improvement in patient confidence to
seek care, which had been significantly impacted during the earlier stages of the pandemic. This facilitated the
resumption of elective surgeries and other routine urological services that had been postponed due to the overwhelming
focus on pandemic management. Porreca et al (2021) highlighted how the vaccination campaign helped alleviate the
strain on healthcare systems, enabling the safe reinstatement of urological procedures. Their findings are consistent with
our observations, where vaccination programs not only reduced COVID-19 case numbers but also mitigated fears
surrounding hospital visits, thereby improving healthcare accessibility and efficiency.*® Moreover, the safety profile of
COVID-19 vaccines in patients with urological conditions, such as kidney stones and urinary tract infections, has been
extensively studied. Carr et al (2021) conducted a systematic review demonstrating that COVID-19 vaccines are both
safe and effective in individuals with kidney-related conditions, with no significant increase in adverse events.*' This
aligns with our findings, as no safety concerns related to vaccination were noted in our cohort. The absence of vaccine-
related complications in these patients underscores the importance of widespread vaccination to ensure the continuity of
routine medical care and elective surgical interventions.

It is important to note that this study has certain limitations. First, its retrospective design, which may introduce
inherent biases. Second, we must mention the study’s single-center nature with a relatively small sample size.
Furthermore, we acknowledge the potential limitations of the smaller group’s findings and encourage cautious inter-
pretation due to the reduced sample size. It is conceivable that the outcomes may vary when using larger datasets from
multiple centers. Our study was carried out in Bucharest, the capital of Romania, a city that has always been among the
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first in terms of infection rate and the data could reflect the impact that COVID-19 had within this city and our institution
and may not be consistent with other regions. Despite these limitations, we anticipate that our findings provide valuable
insights into the potential impact of the pandemic on urolithiasis management. Therefore, future healthcare system
reorganizations can benefit from our findings, enhancing patient safety and lowering healthcare costs.

While our findings align with similar studies conducted in other regions, our study offers valuable insights into the
unique impact of the COVID-19 pandemic on ureteral lithiasis management specifically within the Romanian healthcare
context. This research fills a gap in the literature by providing region-specific data and highlighting the need for adaptable
healthcare strategies during public health crises in resource-limited settings.

Conclusion

Our study highlights a significant reduction in hospitalizations for ureteral lithiasis during the COVID-19 pandemic,
accompanied by changes in presentation severity and treatment approach. Elevated serum creatinine levels at admission
may reflect delays in seeking care. These findings suggest that reduced access to urological services — likely influenced
by healthcare system restructuring during the pandemic — contributed to altered clinical management. Additionally, there
was a notable shift in treatment strategies, with increased reliance on upper urinary tract drainage procedures instead of
definitive stone removal.
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