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ABSTRACT

Introduction: It has been more than a year since the fi rst case of Covid-19 was diagnosed 
in Brazil, and its most problematic feature is the oversaturation of the healthcare system 
capacity. Urolithiasis is a disease that requires timely and appropriate management. The 
present study aimed to evaluate the impact of the pandemic in hospital admissions for 
urolithiasis in the Brazilian public healthcare system.
Materials and Methods: In this cross-sectional study, hospital admissions were obtained 
from the Brazilian Public Health Information system. All hospital admissions associated 
with urolithiasis diagnosis (ICD-10 N20) between March 2017 and February 2021 were 
analyzed.
Results: During the COVID-19 outbreak, there was a signifi cant decrease in hospital 
admissions (p<0.0001). More than 20.000 patients probably did not have the opportunity 
to undergo their surgeries. The impact of the COVID-19 outbreak on women’s admissions 
was signifi cantly more intense than for men, reducing from 48.91% to 48.36% of the 
total (p=0.0281). The extremes of age seemed to be more affected, with patients younger 
than 20 years and older than 60 years having a signifi cant reduction in access to hospital 
services (p=0.033).
Conclusions: In conclusion, we have noticed a considerable reduction in overall admissions 
for the treatment of urolithiasis in the Brazilian public healthcare system during the 
fi rst year of the Covid-19 pandemic. Women and individuals older than 60 years were 
especially affected. In contrast, we noted a rise in urgent procedures, comparing with the 
average of the corresponding period of the three previous years. Recovery plans will be 
needed while returning to activities to handle the impounded surgical volume.
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INTRODUCTION

The covid-19 outbreak has affected nearly 
every aspect of daily life worldwide, especially in 
hospitalized patients requiring rehabilitation (1, 2). 
This acute respiratory syndrome is caused by a newly 
identifi ed β-coronavirus, the SARS-COV-2, which 
started in December 2019 in Wuhan, China (3). It has 

been more than a year since the fi rst case of Covid-19 
was diagnosed in Brazil (February 25th, 2020), and 
that the World Health Organization has declared it a 
pandemic (March 11th, 2020). As this paper is writ-
ten, Brazil is considered one of the epicenters of the 
pandemic, and its most problematic feature is the 
oversaturation of the healthcare system capacity. Be-
sides the apparent direct effects of the outbreak in 
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healthcare, much has been investigated about its in-
direct influence over the care of other diseases. Many 
authors have reported a considerable reduction in the 
admission rates of non-communicable diseases after 
the onset of the pandemic (4). However, most of them 
focused on a short-term crisis (12-16 weeks), whereas 
Covid-19 has revealed itself more as a long-standing 
healthcare challenge.

Urolithiasis is a disease that requires timely 
and appropriate management. It can lead to emer-
gencies that adversely affect kidney function, mainly 
if associated with infection, potentially leading to de-
ath (5). While some authors have found a rise in the 
rates of complicated ureterolithiasis after the onset of 
the pandemic (6, 7) or the increase in urgent surge-
ries for urinary stones, (8) others did not, possibly be-
cause of the reduction of presentations to Emergency 
Departments due to renal colic (9). These observa-
tions highlight the patient’s fear of being infected as 
a critical flaw of the COVID-19 pandemic.

In Brazil, it seems that urinary lithiasis has 
been undertreated during the COVID pandemic, and 
dramatic consequences are expected within the follo-
wing years. It is important to quantify this impact, 
aiming to establish future health politics. The present 
study aimed to evaluate the adverse effects of the 
pandemic in hospital admissions due to urolithiasis 
in the Brazilian public healthcare system.

MATERIALS AND METHODS

This cross-sectional study reviewed hospital 
admissions from the Brazilian Public Health Infor-
mation system (DATASUS). It is a publicly available 
database that comprises information from the Bra-
zilian Public Health System (SUS). This database in-
cludes information from all public health hospitals 
throughout the country, guaranteeing health support 
to about 170 million Brazilians.

All hospital admissions associated with uro-
lithiasis diagnosis (ICD-10 N20) between March 
2017 and February 2021 were analyzed. Since the 
COVID-19 outbreak in Brazil was initiated in Mar-
ch 2020, we have considered this month as the be-
ginning of each year, completing one year on the 
following February. The database was searched for 
hospital admissions and surgical procedures associa-
ted with the treatment with urinary stone disease, un-

der the terms: extracorporeal shock wave lithotripsy 
(“LITOTRIPSIA EXTRACORPÓREA”), cistolithotripsy 
(“CISTOLITOTRIPSIA”), lithotripsy (“LITOTRIPSIA”), 
nephrolithotomy (“NEFROLITOTOMIA”), pyeloli-
thotomy (“PIELOLITOTOMIA”), ureterolithotomy 
(“URETEROLITOTOMIA”), percutaneous nephrolitho-
tripsy (“NEFROLITOTRIPSIA PERCUTÂNEA”), tran-
sureteroscopic ureterolithotripsy(“URETEROLITOTRIP
SIA TRANSURETEROSCÓPICA”). Elective and urgent 
procedures are differentiated in admission statistics. 
Even though one could expect it as a complication of 
stone disease, it would not be possible to distinguish 
those associated with other conditions. Also, patients 
hospitalized under a different ICD-10 code, such as 
urinary tract infection or abdominal pain, could not 
be considered.

As the DATASUS database uses secondary 
data, ethical approval and informed consent were not 
required according to resolution 510 of the Brazilian 
National Health Council. The present study followed 
the STROBE guidelines for reporting observational 
studies (10).

Linear regression was used to describe the 
changes in hospital admissions throughout the years. 
Statistical analysis was performed using SPSS 13.0 
(SPSS for Mac OS X, SPSS, Inc., Chicago, Illinois). 
Groups were compared with the  χ2, T-test and ANO-
VA. Statistical significance was determined at two-
-tailed p <0.05.

RESULTS

The number of hospital admissions due to a 
diagnosis of urinary stone disease has increased du-
ring the last years in the SUS system (11). From 2017 
to 2019, a mean increment of 6.4% hospital admis-
sions was observed, reaching 90.170 events. These 
data reinforce previous surveys demonstrating a pro-
gressive increase in urolithiasis admissions over the 
years in Brazil (12). Conversely, during the COVID-19 
outbreak, there was a significant decrease in hospital 
admissions with urolithiasis diagnosis compared to 
preceding years (p <0.0001, Figure-1). From March 
2020 to February 2021, there have been 75.461 ad-
missions. More than 14.000 patients probably did not 
have the opportunity to undergo their surgeries if we 
consider 2019’s numbers (and more than 20.000 for a 
net growth of 6.0%).
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Figure 1 - Hospital admissions for urolithiasis from March 2017 to February 2021. A. In blue, projection of admissions 
growth without the COVID-19 pandemic. B. Monthly comparison between the average number of cases between 2017-2019 
and from March 2020 to February 2021.

Monthly comparisons demonstrated that 
case reduction occurred throughout the year af-
ter the onset of the COVID-19 outbreak, except 
during October and November (Figure-2).

The impact of the COVID-19 outbreak 
on women’s admissions was significantly more 
intense than for men. While the 36.496 female 
admissions represented 48.36% (a reduction of 
1.0% compared to previous years), male admis-
sions increased 1.0% instead during the pande-
mic. Women’s admissions reduced from 48.91% 
to 48.36% of the total (p=0.0281, Table-1).

The effect of the pandemic on hospital ad-
missions was also unequal according to age groups. 
The extremes of age seemed to be more affected. 
Patients younger than 20 years and older than 60 
years significantly reduced hospital services access 
than patients aged 20-59 years (Table-1).

Brazil is very rich in miscegenation, and 
individual race relies on self-report. Hereupon, 
statistics reveal more patients without proper 
self-report definition during the pandemic.

Elective surgical procedures undertaken 
during 2020 have been significantly reduced 
compared to the average yearly operations du-
ring 2017-2019 (9.720 vs. 14.290, p <0001). On 
the other hand, urgent procedures have signi-

ficantly increased when comparing 2020 vs. 
2017-2019 (9.379 vs. 8.947, p=033).

All surgical procedures performed to tre-
at urinary stone disease were significantly less 
performed during 2020 (Figure-3), despite a his-
torical trend of increasing procedure numbers 
(13). This includes surgeries to remove ureteral 
(p <0001), or bladder stones (p <0001), percuta-
neous nephrolithotomy (PCNL, p=043), nephro-
lithotomy (p <0001), pyelolithotomy (p <0001), 
and extracorporeal shock wave lithotripsy 
(ESWL) (p <0001).

DISCUSSION

Brazil faced a COVID-19 outbreak with two 
significant waves and a collapse in the health system 
throughout the country. Even though there has been 
an effort to maintain specific treatments, such as on-
cologic and emergency conditions, many diseases 
were left untreated. The main findings of the present 
cross-sectional study were a reduction of 16.3% in 
hospital admissions for urolithiasis treatment, espe-
cially among women when compared to men (wo-
men admissions reduced from 48.91% to 48.36%) 
and a shift to a 5% higher need of urgent procedures 
compared to the preceding year.
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The signifi cant reduction in hospital admis-
sions due to urinary stone disease in Brazil during 
the fi rst year of the COVID-19 outbreak indicates that 
more than 20.000 Brazilians could not have their 
stones treated during this fi rst year of the pandemic. 
The months of October and November were the le-
ast affected, probably due to the decline in pandemic 
burden as infection rates gradually decreased before 
they started to rise again - and healthcare facilities 
could resume their activities for a brief period. Many 
factors infl uenced the heterogeneous response to the 
pandemic all over the continental dimensions of the 
country. The diversity of the resources and the con-
tainment measures taken have affected its burden 
differently in each region of Brazil. A recent study 

before the COVID-19 era (14) had shown that patients 
living in low human development index (HDI) are-
as are more prone to develop struvite stones, pos-
sibly due to more inadequate access to healthcare. 
Nevertheless, a reduction in admissions for uroli-
thiasis depicted in the current series was persisten-
tly observed, and all modalities of surgical proce-
dures have been affected.

Of note, women seemed to be even more 
affected than men in their urinary stone treatments 
(p=0.0281). Women’s admissions reduced from 
48.91% to 48.36% of the total (p=0.0281). Other 
investigators did not report such fi ndings (6, 7). 
Although the reasons for our results are still un-
clear, one can speculate that the pandemic might 

Figure 2 - Effect of the COVID-19 outbreak in hospital admissions for urolithiasis according to gender (A), ethnicity (B), 
and age (C).
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Table 1 - Hospital admissions for urolithiasis according to age groups, gender and ethnicity (Brazil, 2019 vs. 2020)

2019 2020

Age group N % N % ꭓ² p value

< 20 years 4924 5.46% 3719 4.93% 23.44 <0.0001

20-39 32223 35.74% 27700 36.71% 16.76 <0.0001

40-59 37028 41.06% 31197 41.34% 1.29 0.256

> 60 15995 17.74% 12845 17.02% 14.62 0.0001

Gender

Female 44099 48.91% 36496 48.36%

Male 46071 51.09% 38965 51.64% 4.82 0.0281

Ethnicity

White 41286 45.79% 34581 45.83% 0.02 0.8875

Black 2293 2.54% 1953 2.59% 0.32 0.5716

Brown 27249 30.22% 23655 31.35% 24.49 <0.0001

Asian 2438 2.70% 1924 2.55% 3.75 0.0528

Indian 68 0.08% 57 0.08% 0.01 0.9203

Unknown 16836 18.67% 13291 17.61% 30.98 <0.0001

have hit harder in women than men. The parts of 
the economy that suffered the most were the ones 
women predominate.

Other groups that were also affected were the 
extremes of ages. Individuals younger than 20 years 
and older than 60 years signifi cantly reduced access 
to hospital services compared to patients with 20-59 
years. Concerning the elderly, they were more vulne-
rable and isolated during the last year and probably 
might have taken less care of their health as a whole.

Extensive studies have reported that hospi-
tals in many countries have suspended or defer-
red all elective surgeries to maintain critical care 
capacity (15-18). It was estimated that more than 
28 million procedures were canceled or postpo-
ned worldwide due to Covid-19 in its three worst 
months of 2020 (19). This study also observed a 
considerable reduction in elective admissions for 
urolithiasis in Brazil when comparing 2020 and 
the average of the preceding three years (9.720 
vs. 14.290, respectively, p <0001). In the context 
of an oversaturated and heterogeneous public 
healthcare system, as Brazil’s example, it refl ects 
the need for better allocation of the already limi-
ted resources (20). Hospital beds and entire wards 
were redesigned, and material and human resour-

ces were reallocated, leading to the underdiagno-
sis of many conditions by postponing non-urgent 
cases (21). Many clinics were closed or have seen 
a signifi cant reduction in their volume of outpa-
tient care, increasing the diffi culty in accessing 
the system (22).

Reduction in admission rates for all causes 
has been reported. Physical and social distancing (4, 
6, 23) and fear of contamination (24, 25) have led 
people to avoid medical care. This overall reduction 
might be due to less hospitalization of mild to mo-
derate cases (21), lower demand by patients, or the 
medical attempt to relieve the system (5). The latter 
might even be a leading reason for reducing hospita-
lization by urolithiasis in this period (6). These same 
reasons could explain the relative rise we observed in 
urgent procedure rates since more complex cases mi-
ght have arisen from patients with delayed diagnosis 
and suboptimal treatments (16). The 5% increment 
in urgent procedures to treat urolithiasis during 2020 
(p=033) might become even higher during the mon-
ths or years to come since there might be a massive 
volume of accumulated cases.

In summary, as the Impact of Covid-19 es-
calates, the progressive postponement of elective 
procedures is widely adopted. The term “elective” is 
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Figure 3 - Frequency of surgical procedures performed (March-February, 2017-2021). The procedures with respectives 
p-value: Surgeries to remove ureteral (p<.0001), or bladder stones (p<.0001), percutaneous nephrolithotomy (PCNL, 
p=.043), nephrolithotomy (p<.0001), pyelolithotomy (p<.0001), andextracorporeal shock wave lithotripsy (ESWL) (p<.0001).
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often vague and open to interpretation. Some “elec-
tive” procedures must not be deferred for long time 
at the expense of a signifi cant increase in morbidity 
and mortality. For many interventions, the line be-
tween urgent and elective can only be traced retros-
pectively (24). It will continue to challenge urology 
and nephrology departments to manage cases that 
lie somewhere between these two categories (26). As 
an attempt to fi ll this gap, there have been attempts 
to group tier-based priorities better to guide the time 
of intervention in a way to minimize patient risk (5, 
27-29), including recommendations from the Euro-
pean Association of Urology dividing patients into 
categories of either emergency, high, intermediate or 
low priority (30). They aim to prioritize patient safety, 
weighing the benefi ts and risks of postponing diag-
nosis and treatment with Covid-19 exposure (31). It 
is diffi cult to develop recommendations that fi t all 
centers due to each one’s particularity regarding the 
number of patients, the number of surgical staff and 
anesthesiologists, availability of hospital beds, ope-
rating rooms, mechanical ventilators, and medica-
tion supplies, as well as the severity and burden of 
Covid-19 in each region at any given period (5, 31). 
Most recommendations do not recon a more prolon-
ged crisis.

The defi nitive stone treatment is still a matter 
of debate during the Covid-19 pandemic. Some uro-
logists prefer active stone treatment over temporary 
drainage to reduce the number of emergency room 
visits, except if an infection is present or staged tre-
atment is expected (5, 7). Others prefer to defer all 
procedures to treat urinary stones until the end of the 
Covid-19 pandemic, with temporary drainage only 
if indicated (8, 17). If aerosolization and risk of viral 
transmission is a concern, endoscopic procedures are 
less hazardous than open or laparoscopic approaches 
(32). A fair surgical judgment may help reduce the 
load on healthcare systems and optimize the care to-
wards fi ghting this crisis.

There should be initiatives towards heal-
th education for the general population concerning 
preventing Covid-19 and managing all other health 
care, especially in reducing collateral damage caused 
by delayed urgent diagnosis due to fear. This emer-
gency public health crisis could be recognized as an 

opportunity to develop and better integrate teleme-
dicine care such as telemonitoring as a standard in 
healthcare (33), as almost 40% of Brazilian urologists 
have experienced (34, 35). It also may be a method to 
boost effi ciency and guide the prioritization of sur-
gical lines (26). As a long-standing healthcare chal-
lenge, all urologists should be confronted with the 
need to organize the schedule of a long waiting list 
of patients (16, 36) and manage more complicated 
cases (5, 26).

Our study has some limitations. The inability 
to check data accuracy and the lack of clinical data 
of the patients limits further analysis. Additionally, 
the cross-section retrospective design does not allow 
us to follow these patients. Moreover, present data is 
restricted to hospitalization. According to Kachroo et 
al. (37), based on presentations to emergency depart-
ments in the US, there has been an even higher re-
duction (36%) in urinary stone disease cases compa-
red to a pre-COVID era. However, the strength of the 
present study relies on the high number of patients 
analyzed. Moreover, it brings important information 
to help understand the effects of the COVID-19 out-
break in patients with urolithiasis and might be valu-
able in predicting the best health politics in the years 
to come. The present study can help us understand 
the outbreak’s impact on patients with urinary stone 
disease and possibly help predict what is about to 
come during the ensuing years.

In conclusion, we have noticed a conside-
rable reduction in overall admissions for the treat-
ment of urolithiasis in the Brazilian public health-
care system during the fi rst year of the Covid-19 
pandemic, mainly due to suspension and deferral 
of elective surgeries. In contrast, we noted a rise 
in urgent procedures, comparing with the average 
of the corresponding period of the three previous 
years. Women and individuals older than 60 years 
were especially affected. Recovery plans will be 
needed while returning to activities to handle the 
impounded surgical volume.
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