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Genomics Case Report
Comparison of Management and

Outcomes of Symptomatic Urolithiasis
During the COVID-19 Pandemic to a
Comparative Cohort
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OBJECTIVE To analyze the clinical presentation and outcomes for patients who presented with symptomatic
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urolithiasis during the initial months of the COVID-19 pandemic.

METHODS
 We retrospectively reviewed Emergency Department (ED) presentations from a Philadelphia

healthcare system for symptomatic urolithiasis between March and June 2020 and compared these
with presentations for the same time period from the year prior. Patient demographics, stone char-
acteristics, management, and clinical outcomes were compared between the 2 years.
RESULTS
 One hundred and thirty-nine patients presented during 2020 compared to 269 in 2019. There
were fewer patients who presented during the initial COVID-19 pandemic surge who had obesity
(37.41% vs 49.44%, P = .024), hyperlipidemia (18.71% vs 31.60, P = .006), and asthma (5.76%
vs 16.73%, P = .002). Although overall stone characteristics did not differ between the 2 groups, a
larger proportion of patients in 2020 presented with an obstructing stone (81.16% vs 64.1%,
P = .001). Patients who presented during the COVID-19 pandemic did not have higher rates of
infection, acute kidney injury, or complications. Rates of surgical modalities, emergent procedures,
and discharges from the ED were similar between the 2 years.
CONCLUSION
 The COVID-19 pandemic initial surge resulted in fewer ED presentations for symptomatic uro-
lithiasis; however, patients who did present were more likely to have obstructing stones, perhaps
due to delaying presentation to avoid COVID-19 exposure in the ED. Despite higher rates of
obstruction, clinical outcomes and morbidity were similar. UROLOGY 165: 178−183, 2022.
© 2022 Elsevier Inc.
Symptomatic renal colic due to urolithiasis is a com-
mon Emergency Department (ED) complaint,
accounting for 2 million yearly ED visits in the

United States and costing the healthcare system more
than $10 billion annually.1,2 The prevalence of urolithia-
sis has been increasing with 1 in 11 individuals experienc-
ing an event in their lifetime.3 Obstructive pyelonephritis
is a feared complication that may result in mortality if not
treated promptly with urinary decompression.4 The
urgency and method of treatment is nuanced, depending
on the acuity of presentation, the duration of symptoms,
and the likelihood of future healthcare utilization.
The novel coronavirus disease 2019 (COVID-19) was
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national emergency in the United States on March 13,
2020. During the initial months of the pandemic, there
was a dramatic reduction in patient presentations to the
ED.5,6 For patients, fears of contracting COVID-19 may
have led to a delayed and more severe presentation of the
disease when symptoms became intolerable.5 It is
unknown whether patients who presented with symptom-
atic urolithiasis during the early stages of the pandemic
suffered greater morbidity and mortality. In this study, we
aimed to analyze the clinical presentation and outcomes
for patients who presented with symptomatic urolithiasis
during the initial months of the COVID-19 pandemic.
METHODS
A retrospective chart review was performed to identify patients
who presented to the ED within the Einstein Healthcare Net-
work (EHN) between March 1, 2020 through June 30, 2020 and
were diagnosed with symptomatic urolithiasis. A comparative
cohort with symptomatic urolithiasis presentations during the
same time-period in 2019 was also reviewed. The EHN consists
of 3 hospitals, Albert Einstein Medical Center (AEMC) in
North Philadelphia, a large urban community hospital, and 2
© 2022 Elsevier Inc.
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smaller community hospitals located in suburban Philadelphia-
Einstein Elkins Park and Einstein Montgomery. The following
International Classification of Diseases codes were used to iden-
tify patients: N13.2, N20.0, N20.1, N20.2, N20.9, N21.0,
N21.8, N21.9, N22.

Data extracted from the electronic medical record included
patient demographics, insurance status, body-mass index, and
past medical history. Patient stone characteristics were evaluated
including the stone history, number of stones, maximum stone
size, and presence of an obstructing stone (a stone in the ureter
with resulting dilation). We identified whether patients pre-
sented with a temperature over 38 degrees Celsius, and evaluated
ED labs including the white blood cell (WBC) count, the urinal-
ysis, and presence of a positive urine culture.

We determined whether the urology service evaluated the
patient, the disposition of the patient from the ED, and whether
a surgical procedure was performed during the admission and if it
was done emergently (within 6 hours of presentation). The fre-
quency of patients returning to the ED within 30 days was
recorded, as well as the subsequent disposition (discharge, admis-
sion, vs surgery). The complication rate and frequency of acute
kidney injury (AKI), defined as an increase of 0.3 mg/dL of the
serum creatinine in the last 48 hours or 1.5 times the patient’s
baseline value, were recorded.

Bivariate analysis using Fisher’s exact test (for binary varia-
bles) and unpaired t-tests (for continuous variables) were used
for statistical analysis. All analyses were performed using Stata
Version 15 (College Station, TX). A P <.05 was used to indicate
statistical significance. Approval from our institution review
board was obtained to perform this study.
RESULTS

Demographics and Patient Characteristics
139 patients presented with symptomatic urolithiasis between
March and June 2020 compared to 269 patients during the same
time in 2019 (Table 1, Fig. 1). There were no significant differ-
ences between the 2 groups with respect to the average age, gen-
der, insurance status, and primary language. There were fewer
patients who presented during the initial COVID-19 pandemic
surge who had obesity (37.41% vs 49.44%, 0 = 0.024), hyperlip-
idemia (18.71% vs 31.60%, P = .006), and asthma (5.76% vs
16.73%, P = .002).

Stone Characteristics
The stone burden and stone history were similar between the 2
groups (Table 2). There were fewer patients during the pan-
demic surge who had previously passed a stone, although this dif-
ference was not statistically significant (32.23% vs 43.06%,
P = .051). During the pandemic surge, a larger proportion of
patients presented with an obstructing stone (81.16% vs 64.1%,
P = .001), however there were fewer patients who presented
with a staghorn calculus (0.72% vs 4.35%, P = 0.047).

Clinical Outcomes
Labs at presentation were overall similar between the 2 years
(Table 3). There was a higher rate of patients during the pan-
demic surge who had bacteria present on their urinalysis (64.8%
vs 33.94%, P <.001), however the rate of positive urine cultures
was similar (9.42% vs 11.33%, P = .558). The proportion of
patients who presented with a fever, AKI, and whom were dis-
charged directly from the ED were similar in 2019 and 2020.
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There were no significant differences between patients in
2020 vs 2019 when comparing rates of surgery upon presenta-
tion: nonsurgical management (84.06% vs 85.50%), ureteral
stent placement (6.47% vs 7.06%), percutaneous nephrostomy
tube placement (2.16% vs 1.86%), and ureteroscopy (7.91% vs
5.58%). For patients who underwent initial decompression
(stent or nephrostomy tube), the time in days to definitive stone
management was non-significantly elevated for the COVID
group (32.45 § 25.79 vs 25.86 § 22.95, P = .46). Both groups
suffered from few complications. In 2020, the complications con-
sisted of gross hematuria (n = 1), hyperkalemia due to antibiotic
prescribing (n = 1), and one patient who re-presented with an
AKI and urinary tract infection (UTI) (n = 1). Whereas in
2019, the complications consisted of postoperative sepsis
(n = 1), UTI requiring home intravenous antibiotics (n = 1),
and stent colic prompting repeated ED admissions (n = 3).

When comparing ED stone presentations during 2020
between AEMC and the 2 other community hospitals, patients
who presented to AEMC had a higher WBC count in their uri-
nalysis (24.51 § 52.58 vs 9.96 § 23.68, P = .048), a higher pro-
portion of nitrite positive urinalyses (7.5% vs 0%, P = .006) and
fevers (5% vs 0%, P = .025). There were no significant differen-
ces with respect to the serumWBC, other urine parameters, rates
of AKI, surgical management, immediate surgery, disposition
from the ED, or complications.
DISCUSSION
By the conclusion of June 2020, the city of Philadelphia
had 26,133 confirmed cases and 1584 deaths due to
COVID-19.7 The COVID-19 pandemic disproportion-
ately affected racial and ethnic minority groups, which is
largely the patient population that AEMC serves.8 By
August 2020, the hospital had treated 1225 of 6682 hospi-
talized COVID-19 patients in Philadelphia, the most of
any hospital within the city. The high volume of
COVID-19 at AEMC is reflected by the findings that
patients who presented there during the pandemic had
more abnormalities in their urinalyses and fevers com-
pared to those who presented to the 2 other community
hospitals, suggesting delayed presentations.

The EHN experienced a 48.33% reduction in patient
presentations to the ED with symptomatic urolithiasis dur-
ing the surge of the COVID-19 pandemic compared to
the year before. This 48.33% reduction is much higher
than reported in the literature,9-12 demonstrating the
impact the COVID-19 pandemic had on our community.
Patients were likely hesitant to present to the ED due to
fears of contracting COVID-19, whereas hospital resour-
ces gravitated towards treating COVID-19 patients.13

Patients may have also utilized telephone triage services
prior to seeking medical attention; these services helped
guide symptom management at home and advised patients
to present only with uncontrolled symptoms or evidence
of infection.14

Although the overall patient demographics were similar
in both years, patients during the pandemic surge had
lower rates of obesity, hyperlipidemia, and asthma.
Patients with pre-existing medical conditions faced
greater morbidity and mortality when infected with
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Table 1. Patient Demographics of Patients Presenting With Symptomatic Urolithiasis

March-June 2019 March-June 2020 P-Value

Patients 269 139
Age (years) 48.04 § 15.64 48.31 § 15.24 .870
Body-mass index (BMI) 30.72 § 7.51 29.05 § 6.75 .029
Obesity (BMI>30) 49.44% (132/267) 37.41% (52/139) .024
Gender
Male 54.28% (146/269) 61.15% (85/139)
Female 45.72% (123/269) 38.85% (54/139) .184

Insurance
None 9.67% (26/269) 13.67% (19/139)
Medicaid 38.29% (103/269) 25.18% (35/139)
Private 36.43% (98/269) 42.45% (59/139)
Medicare 15.61% (42/269) 18.71% (26/139) .061

Race
White 47.21% (127/269) 54.68% (76/139)
AA 21.93% (59/269) 20.14% (28/139)
Hispanic 20.45% (55/269) 15.11% (21/139)
Asian/PI 2.23% (6/269) 6.47% (9/139)
Indian 0.74% (2/269) 0% (0/139)
ME 1.11% (3/269) 1.44% (2/139)
Other/Unknown 6.32% (17/269) 2.16% (3/139) .038

Language
English 85.87% (231/269) 86.33% (120/139)
Spanish 10.41% (28/269) 8.63% (12/139)
Chinese 0.37% (1/269) 1.44% (2/139)
Russian 0% (0/269) 0.72% (1/139)
Arabic 0.74% (2/269) 0% (0/139)
Other 2.60% (7/269) 2.88% (4/139) .452

Hypertension 31.97% (86/269) 28.06% (39/139) .416
Hyperlipidemia 31.60% (85/269) 18.71% (26/139) .006
Diabetes 13.38% (36/269) 11.51 (16/139) .591
Coronary artery disease 7.06% (19/269) 3.60% (5/139) .158
Non-alcoholic steatohepatitis 1.49% (4/269) 1.44% (2/139) .969
Asthma 16.73% (45/269) 5.76% (8/139) .002
Chronic obstructive pulmonary disease 3.72% (10/269) 1.44% (2/139) .197

AA, African American; ME, Middle Eastern; PI, Pacific Islander.
COVID-19, therefore these patients may have been hesi-
tant to seek ED evaluation and risk exposure.15 The pan-
demic cohort had significantly higher proportions of
whites (54.68% vs 47.21%) and Asians (6.47% vs
2.23%), and fewer Hispanic patients (15.11% vs
Figure 1. Comparison of ED symptomatic urolithiasis presenta
online.)
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20.45%). Evidence supports that minority groups such as
African-Americans and Hispanics suffered worse morbid-
ity and mortality from COVID-19 infections, potentially
due to access to care, and this may have also played a role
in our stone cohort.8,16
tions by month in 2019 and 2020. (Color version available
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Table 2. Stone Characteristics of Patients Presenting With Symptomatic Urolithiasis

March-June 2019 March-June 2020 P-Value

First stone event 45.53% (117/257) 47.83% (66/138) .662
Previous passed stone 43.06% (93/216) 32.23% (39/121) .051
Previous stone surgery 28.99% (69/238) 22.96% (31/135) .159
Maximum stone size (mm) 6.04 § 4.48 5.76 § 2.57 .501
Number of stones 2.97 § 3.20 2.96 § 2.67 .969
Staghorn calculus 4.35% (11/253) 0.72% (1/138) .047
Obstructing stone 64.71% (165/255) 81.16% (112/138) .001
Imaging Modality
None 3.71% (10/269) 2.16% (3/139)
CT scan 88.10% (237/269) 93.53% (130/139)
Ultrasound 7.43% (20/269) 4.32% (6/139)
KUB 0.74% (2/269) 0.00% (0/139) .367
Patients presenting with symptomatic urolithiasis dur-
ing the pandemic were more likely to have an obstructing
stone compared to the previous year (81.16% vs 64.1%).
This suggests that patients during the pandemic required a
higher threshold of symptoms to ultimately present to the
ED, and that their presentation may have been delayed.
We observed fewer frequencies of patients with staghorn
calculi during the pandemic surge (0.72% vs 4.35%). This
finding may reflect the chronic, insidious nature of such
calculi which may have been associated with less acute
pain. There was a higher proportion of patients with bac-
teria on the initial urinalysis during the pandemic (64.8%
vs 33.94%), however no difference with respect to posi-
tive urine cultures. We hypothesize that the higher rates
of bacteriuria may be due to laboratory error. Despite this
higher proportion of patients with bacteriuria on the uri-
nalysis, there was likely not a significant difference in
patients who underwent decompression as the 2 cohorts
Table 3. Management and Clinical Outcomes of Patients Prese

White blood cell count
WBC in UA
Nitrite positive UA
Leukocyte esterase
positive UA

Bacteria present UA
Positive urine culture
Temperature >38 C at presentation
Acute kidney injury
Urology consult
Surgery
None
Stent
PCN
Ureteroscopy

Time to stone management after initial decompression (days)
Emergent stent/PCN
Discharged from ED
Re-presented to ED within 30 days
Disposition after representation to ED
Discharge
Medical admit
Procedure

Average days returned to ED
Complication rate
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had no differences in fevers, WBC count, and other uri-
nalysis parameters.

Flammia et al. showed a significant increase in serum
creatinine in patients presenting with stones during the
pandemic (2.87 vs 1.20, P = .026), which they attrib-
uted to a delay in presentation.17 Another retrospec-
tive review showed that the time to presentation from
symptom onset was significantly delayed in patients
presenting to the ED with symptomatic urolithiasis.18

Despite these findings, there was no difference in
patient outcomes related to the management of uro-
lithiasis in either study. Similarly, our study showed no
significant differences between the 2 years with respect
to multiple clinical outcomes and management includ-
ing fevers, AKI’s, labs, disposition, surgical manage-
ment, and emergent procedures. As these outcomes
were preserved, this suggests that while patients may
have been willing to manage their pain at home, they
nting With Symptomatic Urolithiasis

March-June 2019 March-June 2020 P-Value

9.61 § 3.27 10.27 § 3.54 .076
20.41 § 48.03 14.85 § 36.48 .284
4.55% (12/264) 2.19% (3/137) .238
27.65% (73/264) 27.01% (37/137) .891

33.94% (75/221) 64.8% (57/88) .000
11.33% (29/256) 9.42% (13/138) .558
1.40% (4/269) 1.44% (2/139) .970

14.29% (33/231) 10.08% (13/129) .251
27.88% (75/269) 34.53% (48/139) .165

85.50% (230/269) 84.06% (116/139)
7.06% (19/269) 6.47% (9/139)
1.86% (5/269) 2.16% (3/139)
5.58% (15/269) 7.91% (11/139) .812
25.86 § 22.95 32.45§25.79 .46
1.86% (6/269) 0.72% (1/139) .365

82.53% (222/269) 78.42% (109/139) .315
13.38% (36/269) 14.39% (20/139) .758

61.11% (22/36) 35.00% (7/20)
5.56% (2/36) 10.00% (2/20)

33.33% (12/36) 55.00% (11/20) .172
8.03 § 7.01 6.9 § 7.99 .586

1.86% (5/269) 2.16% (3/139) .836
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ultimately presented when complications of ureteral
stones occurred such as fevers and infections.
We found no significant difference with how patients

during the pandemic surge were managed surgically. During
the pandemic, our department came to the consensus that
urolithiasis patients should be managed nonoperatively if
possible, and if necessary, a percutaneous nephrostomy
tube or ureteral stent should be placed. Although our insti-
tution checked the COVID-19 status of patients undergo-
ing surgery, there were concerns that patients with
COVID-19 who undergo general anesthesia could suffer
from mortality and other pulmonary complications.19

There are several explanations for the nonsignificant
differences in surgical management. There were similar
frequencies of patients presenting with AKI or who were
critically ill and required urgent decompression between
the 2 years. Additionally, the similarities in surgical man-
agement between the 2 years despite the higher frequen-
cies of obstructing stones in 2020 reflects that we may
have had a higher threshold to surgically treat obstructing
ureteral stones during the pandemic. Patients who under-
went initial decompression during the pandemic did not
have a significant delay for the time to stone management
(32.45 vs 25.86 days). At our institution, we began per-
forming elective surgeries again in June 2020 which may
have affected this outcome.
While our results are similar to a study from 3 centers in

Spain and Italy which found no significant differences in
the type of therapy,12 a few other studies have found dif-
ferences in the management of urolithiasis patients during
the COVID-19 pandemic. A study by Gul et al. which
evaluated 149 patients with ureteral stones between
March and June 2020 in a Turkish hospital found a higher
rate of patients who received nephrostomy tubes (37.2%
vs 0.9%) and lower rates of ureteral stent placement
(34.3% vs 43.9%) during the pandemic.11 A study by
Antonucci et al. that compared stone patients who pre-
sented to 3 centers in Rome between March and April
2020 to the previous year found that patients were more
likely to undergo a stone removal procedure vs a drainage
procedure (60% vs 33.3%).9 These studies are indicative
of the different strategies which institutions used to man-
age urolithiasis during the pandemic.
Although our institution opted for a more conservative

approach in managing urolithiasis patients during the
pandemic, we found no significant differences in the rates
of bounce backs to the ED, and found a low complication
rate of 2.16%. This contrasts with Antonucci et al., who
found a higher rate of complications (20.4% vs 10.9%) for
patients who presented during the pandemic.9 However,
our study is similar to those by Carrion et al. and Flammia
et al. which also demonstrated no significant differences
in the rate of complications.12,16

As a result of the COVID-19 pandemic, there has been
much discussion on how to triage and prioritize urolithia-
sis patients. One model categorized patients into 5 groups
with different recommended time frames of interven-
tion.20 Category 0 patients included those with an
182
obstructing stone with infection, unilateral kidney with
obstruction, or bilateral ureteral obstruction, and recom-
mended intervention within 24 hours. Categories 1 and 2
incorporated ureteral stones of different morbidities, how-
ever recommended less urgent intervention, <2-4 weeks
and <4-8 weeks, respectively. An article by Proietti et al.
also recommended a similar triage of such patients.21

From our experiences with managing urolithiasis patients
during the pandemic, we have learned to prioritize the
immediate triage of certain patients with warning symp-
toms (fevers, UTI symptoms), whereas lower acuity
patients can be managed symptomatically and effectively
counseled in a less time sensitive manner.

In addition to evaluating patients at a hospital which
was impacted greatly by COVID-19, another strength of
this study is that includes a total of 408 patients including
139 that presented during the pandemic, which makes
this one of the larger cohorts of symptomatic urolithiasis
patients studied during the pandemic. Additionally, we
decided to incorporate 4 months of data as we believed
that this would provide us with a more accurate analysis
of how these patients fared compared to previous studies
that looked at 1-to-2-month time periods.9,10,12

Our study has several limitations including the inherent
biases that exist within its retrospective design. We relied
on coding data to identify patient presentations, which at
times can be inaccurate possibly leading to our chart
review missing patients who presented with urinary tract
stones to the ED. Our study was conducted within one
healthcare system in the city of Philadelphia, 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. And finally, while we saw no difference
with respect to morbidity, this may have been in part due
to a lower-risk cohort presenting during the pandemic as
these patients were found to have less medical comorbid-
ities. These findings must therefore be extrapolated with
caution for other hospital systems that may experience dif-
ferent presenting patient demographics during the next
surge of the pandemic.
CONCLUSION
The COVID-19 pandemic initial surge resulted in fewer
ED presentations for symptomatic urolithiasis; however,
patients who did present were more likely to have
obstructing stones, perhaps due to delaying presentation
to avoid COVID-19 exposure in the ED. Despite higher
rates of obstruction, clinical outcomes, and morbidity
were similar.
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