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Abstract
Purpose Obstructive pyelonephritis is a common urologic emergency that requires prompt decompression of the collecting 
system. The COVID-19 pandemic has changed patient flow and healthcare strategies at numerous emergency departments 
across Brazil with still unknown consequences for the population. This study sought to investigate the impact of the COVID-
19 outbreak on clinical outcomes in patients with acute obstructive pyelonephritis at a tertiary academic center.
Materials and methods After Institutional Review Board approval, a retrospective chart review of patients who required 
decompression of the collecting system due to acute obstructive pyelonephritis from June 2019 to July 2020 was conducted. 
Basic demographic information, pre-operative, and peri-operative data were recorded. Patients were assigned in “Pre-Covid” 
and “Post-Covid” groups based on the admission dates.
Results A total of 63 patients were included, with 40 patients in the Pre-Covid group and 23 in the Post-Covid group. Patients 
from the Post-Covid group presented at the ER later after symptoms onset (7.8 vs. 4.3 days; p = 0.012), had higher rates of 
SIRS (57% vs. 25%; p = 0.012), perirenal abscesses (13% vs. 0%; p = 0.019), overall complications (p = 0.047) and presented 
longer hospital length of stay (7.6 vs. 3.8; p = 0.007).
Conclusion During the COVID-19 pandemic, patients with acute obstructive pyelonephritis presented later for evaluation 
at the ER, had higher disease severity and longer hospital length of stay when compared to the pre-COVID group of patients 
with the same pathology.
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Abbreviations
OPN  Obstructive pyelonephritis
ICU  Intensive care unit
ER  Emergency room
COVID-19  Coronavirus disease
SIRS  Systemic inflammatory response syndrome
qSOFA  Quick sepsis-related organ failure 

assessment
DJ  Double-J stent

Introduction

Obstructive pyelonephritis (OPN) is a very common clinical 
condition in urological practice [1], with high rates of sepsis 
and Intensive Care Unit (ICU) admissions [2, 3], leading to 
prolonged hospital length of stay and an overall mortality 
of 2% [4, 5]. Obstructive pyelonephritis is an emergency, 
where targeted treatment [6, 7] and prompt decompression 
of the collecting system [8, 9] can potentially improve clini-
cal outcomes, with a high impact on patient morbidity and 
mortality [10, 11].

Concerns about the SARS-CoV-2 pandemic have been 
raised due to its high infectiousness, demanding radical 
changes in the basic structure of our present society [12]. 
Social distancing campaigns and a strict quarantine were 
implemented in numerous countries in an attempt to contain 
the COVID-19 dissemination [13, 14]. Brazil had the first 
confirmed case on February 26, 2020 and even before that, 
rumors about a potential pandemic were already impacting 
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people’s daily activities, as well as access to urgent health-
care. Even though it is difficult to assess the real impact of 
the COVID-19 on the healthcare system, several hospitals 
around the country have undergone radical changes to adapt 
to these new demands. Notably, there has been changes in 
patient flow at the emergency departments during the pan-
demic, and decreased hospital admissions due to cardiovas-
cular diseases where reported by Huet et al. [15] in France, 
and Ebinger et al. [16] in the United States. In addition, 
ER visits for evaluation of patients with respiratory diseases 
increased dramatically during this period and consequently 
played a major role defining strategies as well as on how 
resources should be allocated to meet these new demands 
[12, 13].

In view of the intense changes evidenced in the routine 
of hospital care, we raised the hypothesis that patients with 
obstructive pyelonephritis are presenting themselves with 
greater severity due to the delay in seeking medical care. 
Thus, we sought to investigate the time elapsed between 
symptoms onset and medical care in this group of patients, 
as well as symptom severity when compared to patients with 
the same pathology outside the context of the pandemic.

Materials and methods

After Institutional Review Board approval, a retrospec-
tive chart review of patients who required decompression 
of the collecting system due to acute obstructive pyelone-
phritis from June 2019 to July 2020 was conducted. Basic 
demographic information, pre-operative, and peri-operative 
data were recorded. Patients were assigned in two groups: 
“Pre-Covid” and “Post-Covid”. The latter was composed of 
patients admitted from February 26th, 2020 to July 2020. All 
patients admitted before February 26th, 2020 were included 
in the “Pre-Covid” group.

Acute obstructive pyelonephritis was defined as the pres-
ence of more than 5 white blood cells (WBC’s)/high power 
field (hpf) in a centrifuged urinary specimen, an isolated 
bacterial count of  104 colony-forming units (CFU)/mL in 
the urine specimen, high-grade fever of more than 38 °C in 
a patient with flank/lumbar pain and an obstructive ureteral 
stone confirmed by non-contrast CT scan. After diagnosis, 
patients were admitted in the ER for fluid resuscitation, 
broad-spectrum antibiotic therapy and emergent decom-
pression of the collecting system using. According to the 
institutional protocol, an initial attempt of placing a double-
J stent was performed due to the lower patient morbidity 
and because it is readily available in the institution. After a 
failed attempt, a nephrostomy tube would be placed under 
ultrasound guidance.

In those cases where a renal abscess was present, a cut-
off of size of 3 cm was used as a criterion when choosing 

between percutaneous drainage and conservative treatment. 
Refractory cases would be subject to further puncture or sur-
gical drainage at the discretion of the assistant team. Patients 
with clinical or radiological findings of pulmonary involve-
ment were systematically screened for COVID-19 utilizing 
a RT-PCR test from respiratory samples (e.g., nasopharynx), 
according to the Institutional Infection Control Commission.

Pre-operative data such as basic demographic informa-
tion, comorbidities, time of initial symptoms onset, prior 
antibiotic usage, basic metabolic panel and C-reactive pro-
tein levels, radiological findings such as stone location, 
stone size, presence of hydronephrosis or perirenal abscess 
were collected. Information regarding postoperative com-
plications, ICU admissions, time between admission and 
kidney decompression, hospital length of stay, as well as 
respiratory symptoms were assessed. SIRS was defined 
as the presence of at least two of the following criteria: 
body temperature < 36 °C or > 38 °C, respiratory rate > 20 
breaths per minute or arterial  CO2 tension < 32 mmHg, heart 
rate > 90 beats per minute, white blood cell count > 12,000/
mm3 or < 4000/mm3. The qSOFA score (respiratory rate > 22 
breaths per minute, Glasgow Coma Scale < 15 and systolic 
arterial pressure ≤ 100 mmHg) was applied to all patients 
during the admission. Sepsis was defined as the presence of 
OPN and a qSOFA score ≥ 2 [17]. Postoperative complica-
tions were graded according to the Clavien–Dindo classifi-
cation [18].

The decision of admitting patients to the ICU was based 
on the diagnosis of OPN associated with hemodynamic 
instability or the presence of multiple comorbidities. After 
ICU discharge, patients presenting clinical stability and two 
consecutive drops in WBC’s count and C-reactive protein 
levels were discharged with appropriate antibiotic regimen. 
Statistical analysis was performed using SPSS (V.9, SPSS 
Inc., Chicago, Illinois, USA). The Kolmogorov–Smirnov 
test and the histogram analysis were applied to assess the 
normal distribution of variables. Descriptive analyses were 
performed using Student’s t test or Mann–Whitney test for 
numerical variables and Chi-square to compare categorical 
variables. Significance was defined at p ≤ 0.05.

Results

A total of 63 patients were included in our analysis, with 23 
(36.5%) patients in the Post-COVID group and 40 (63.5%) 
in the Pre-COVID group. All patients were successfully 
managed with a double-J stent. Mean age and time since 
symptom onset were 46.8 ± 13.4 years and 5.5 ± 4.1 days, 
respectively. Mean length of stay was 5.2 ± 4.8 days. SIRS 
and sepsis were present in 23 (36.5%) and 6 (9.5%) patients, 
respectively, with an overall mortality rate of 1.5%.
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Post‑COVID

In the Post-COVID group, 56% of patients were females 
with a mean age of 47 ± 15 years and a mean time since 
symptoms onset of 7.8 ± 5.5 days. During the initial eval-
uation, 57% of patients had SIRS and 13% had sepsis. 
Mean time from initial evaluation until stent placement 
was 22.6 ± 8.7 h, with 48% of patients presenting pyuria 
immediately after kidney drainage. Basic demographic 
data, laboratorial and CT scan findings are described in 
Table 1. In the same group, three (13%) patients were 
admitted at the intensive care unit postoperatively. 
Clavien ≥ 2 complications were present in 26%, with 
one patient requiring dialysis, one patient underwent 
nephrostomy tube placement due to persistent fever even 
after stent placement and one patient died after 24 days 
of admission. Mean length of stay in this group was 
7.6 ± 7 days.

During the COVID-19 pandemic, two (8.6%) patients 
presented at the ER with respiratory symptoms and one 
(4.3%) had typical pulmonary findings on CT scan imag-
ing. This patient required ICU admission, where he pre-
sented clinical worsening due to persistent obstruction 
of the collecting system even after the placement of the 
double-J stent, with the need of additional drainage utiliz-
ing a percutaneous nephrostomy tube. The patient showed 
progressive clinical improvement and was discharged 
after 25 days. No patient in this group was readmitted or 
had respiratory complications after 2 weeks of the initial 
evaluation.

Pre‑COVID

The Pre-COVID group had 55% of women, with a mean 
age of 46 ± 12 years. Mean time since symptoms onset 
was 4.3 ± 2.4 days and 52% of patients presented fever 
at the initial evaluation. SIRS and sepsis were present in 
25% and 7% of patients, respectively. Mean time since 
the initial evaluation and kidney decompression was 
23.7 ± 10 h, with the presence of pyuria in 37% of the 
cases after double-J placement. Basic demographic and 
complementary data are shown in Table 1. In this group, 4 
(10%) of patients required ICU admission postoperatively 
due to hemodynamic instability after kidney decompres-
sion. Despite that, all patients showed progressive clinical 
improvement and were discharged within a week of hospi-
talization. Furthermore, four (10%) patients presented Cla-
vien ≥ 2 complications, with the need of broad-spectrum 
antibiotics in three patients and hemodialysis in one case. 
Mean length of stay for this group was 3.8 ± 2 days and 
no patient required a new hospitalization within 2 weeks 
of discharge.

Outcomes

Among the 23 patients who underwent surgery during 
the pandemic, only 1 (4.3%) had a confirmed diagnose of 
COVID-19 concomitantly with obstructive pyelonephritis, 
and no correlation between the COVID-19 and symptom 
severity (p = 0.334) was established. Patients from the Post-
COVID group sought medical care with a longer history of 
symptoms (7.8 vs. 4.3 days; p = 0.012), had a higher inci-
dence of SIRS on admission (57 vs. 25%; p = 0.012) and a 
higher incidence of perirenal abscesses on CT scan (13 vs. 
0%; p = 0.019). Only one of the three cases presenting renal 
abscesses required percutaneous drainage. All patients in 
this group had a good clinical outcome, with a mean hospital 
stay of 4.6 days. The Post-COVID group also had higher 
overall complication rates (p = 0.047; Fig. 1) and longer 
length of stay (7.6 vs. 3.8 days; p = 0.007). Comparative data 
are summarized in Table 2.

Discussion

The COVID-19 pandemic significantly impacted the health-
care system in Brazil, not only because of the escalating 
demand from patients infected by the virus, but also due 
to a sudden decrease in the availability of resources for 
diagnosis and treatment of numerous other diseases. Emer-
gency departments across the country were also affected and 
deserve a closer look, as a significant portion of patients 
presenting at the ER demand a faster course of action from 
the medical team to improve clinical outcomes and reduce 
inpatient mortality [19]. Obstructive pyelonephritis is a 
common and potentially fatal condition that requires prompt 
intervention with antibiotics and decompression of the col-
lecting system. To date, the real impact of the COVID-19 on 
the urinary tract is still not clear, but recent reports showed 
kidney dysfunction in 0.1–29% of cases and increased mor-
tality rates within this group of patients (60–90%) [20].

Previously to the pandemic, studies reported a mean time 
between symptom onset and hospital admission of 2–3 days, 
with a positive correlation between this variable and the inci-
dence of septic shock [21, 22]. In this study, patients from 
the Post-COVID group had a longer interval of time since 
symptom onset and hospital admission (7.8 vs. 4.3 days; 
p = 0.012). We estimate that this delay is probably a con-
sequence of the strict social distancing measures imposed 
during the pandemic and the fear from a potential infection 
by the virus during the medical evaluation at the ER.

In a recent study by Fukushima et al. [23] prior to the 
COVID-19 pandemic, the authors reported a SIRS rate of 
72% in patients with obstructive pyelonephritis. Our results 
showed a greater severity in patients who presented OPN 
during the pandemic, with higher incidence of SIRS (57 
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Table 1  Demographic and 
clinical data

Significant results are indicated in bold
WBC white blood cells, CRP C-reactive protein

COVID era (n = 23) Non-COVID era (n = 40) p

Sex
 Male 10 (44%) 18 (45%) 0.907
 Female 13 (56%) 22 (55%)

Age (years) 47 ± 15 46 ± 12 0.862
Charlson score
 0 16 (70%) 30 (75%) 0.687
 1 4 (17%) 4 (10%)
 2 2 (9%) 6 (15%)

3 1 (4%)
Time since symptoms onset (days) 7.8 ± 5.5 4.3 ± 2.4 0.012
Fever
 Yes 11 (47.8%) 21 (52%) 0.721
 No 12 (52.2%) 19 (48%)

WBC’s  (103/µL) 17.3 ± 7.7 16.1 ± 5.1 0.567
WBC’s left shift
 Yes 13 (56.5%) 22(55%) 0.907
 No 10 (43.5%) 18 (45%)

CRP (mg/dL) 142 ± 119 200 ± 151 0.125
Serum creatinine (mg/dL) 1.58 (1.2–2.43) 1.5 (1.02–2.3) 0.822
Previous antibiotic usage
 Yes 6 (26%) 6 (15%) 0.281
 No 17 (74%) 34 (85%)

Previous uroculture
 Positive 6 (26%) 12 (30%) 0.741
 Negative 17 (74%) 28 (70%)

Nitrite
 Positive 9 (39%) 9 (23%) 0.159
 Negative 14 (61%) 31 (77%)

Urine WBC’s
 Present 20 (87%) 32 (80%) 0.484
 Absent 3 (13%) 8 (20%)

SIRS
 Present 13 (57%) 10 (25%) 0.012
 Absent 10 (43%) 30 (75%)

qSOFA
 0 9 (39%) 27 (68%) 0.137
 1 11 (48%) 10 (25%)
 2 1 (4%) 2 (5%)
 3 2 (9%) 1 (2%)

Hydronephrosis
 Absent 2 (9%) 14 (35%) 0.289
 Mild 8 (35%) 23 (58%)
 Moderate 11 (47%) 3 (7%)
 Severe 2 (9%)

Perirenal fat stranding
 Present 16 (70%) 28 (70%) 0.971
 Absent 7 (30%) 12 (30%)

Abscess
 Present 3 (13%) 0 (0%) 0.019
 Absent 20 (87%) 40 (100%)

Stone size (mm) 8 (7–10) 8 (6–11) 0.592
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vs. 25%; p = 0.012) and perirenal abscesses (13 vs. 0%; 
p = 0.019) at admission when compared to the control group. 
Renal or perirenal abscesses are uncommon conditions with 
an incidence from 1 to 10 per 10,000 hospitalizations in the 
United States [24], but are usually associated chronic dis-
eases [25] and therefore it could explain the higher incidence 
of these findings in the Post-COVID group. White blood 
cells count and CRP were previously associated with higher 
patient severity, as described by Flukes and Yamamoto [21, 
23, 26]. However, our analysis did not find any correlation 
between these two parameters and worse clinical outcomes 
(WBC 17.3 vs. 16.1 × 103/µL; p = 0.567 and CRP 142 vs. 
200 mg/dL; p = 0.125).

Earlier studies reported ICU admission rates of 7–17% 
for patients with APN [24–27]. This study presented an 
overall ICU admission rate of 13%, with no differences 
between groups. However, the lack of a sufficient number 

of ICU beds in the Brazilian public health system is a pos-
sible confounding factor, aggravated by the redistribution 
of a large percentage of ICU beds to patients with compli-
cations of the COVID-19 infection. This could justify the 
similar rates regarding ICU admission between the two 
groups, despite the greater severity of patients from the 
Post-COVID group. These patients presented higher rates 
of clinically significant complications (Clavien ≥ 2), with a 
total of 6 (26%) cases. Historically, hospital lengths of stay 
of patients with OPN vary from 4.25 to 12 days [22, 27, 1]. 
This study demonstrated that patients from the Post-Covid 
group had a significantly higher length of stay when com-
pared to the Pre-Covid group (7.6 vs. 3.8 days; p = 0.007), 
possibly due to the higher Clavien ≥ 2 complication rates 
in the first group.

A positive correlation between COVID-19 and OPN still 
lacks evidence, and the limited availability of tests to detect 
infected patients in this study precludes any causality analy-
sis. Nonetheless, public health measures created to mitigate 
the impact of the pandemic ultimately resulted in delayed 
hospital admissions and possibly contributed to the higher 
severity of the Post-Covid group of patients. The novel coro-
navirus is a serious public health issue, which requires a 
coordinated course of action to optimize resource allocation 
without compromising patient care. Efforts should be made 
to improve patient inflow at the ER to identify patients with 
suspected OPN and avoid any treatment delay, which could 
impact patient outcomes and increase mortality.

This study has some limitations. First, the limited num-
ber of patients and a retrospective design preclude more 
accurate conclusions and limit the generalizability of the 
results. However, we presented the first report on patients 
with obstructive pyelonephritis at a high volume tertiary 
academic center located at the largest city in Brazil. In an 
era of ever-growing medical knowledge concerning COVID-
19, we provided preliminary information that can contribute 
to the development of protocols for patients with suspected 
OPN. Second, only three patients in the study were tested 
for COVID-19, mainly due to established governmental 
protocols that did not recommend mandatory screening for 
COVID in asymptomatic patients presenting at the ER in 
an attempt to avoid test shortage. Thus, it is impossible to 
determine whether there were asymptomatic carriers of the 
virus and if this had influenced the severity of cases of OPN 
in the Post-COVID group.

COVID-19 is a serious public health problem, which 
deserves all the care inherent to tragedies of this magni-
tude. However, it should not delay or postpone the treat-
ment of potentially serious conditions such as Obstructive 
Pyelonephritis. Studies like ours serve as a warning to health 
professionals and public managers, who must be alert and 
implement measures that minimize the side effects of the 
pandemic.
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Fig. 1  Clavien–Dindo classification

Table 2  Results

Significant results are indicated in bold
a DJ time: time from admission until surgery

COVID era (n = 23) Non-COVID 
era (n = 40)

p

DJ  timea (h) 22.6 ± 8.7 23.7 ± 10 0.594
ICU
 Yes 3 (13%) 4 (10%) 0.711
 No 20 (87%) 36 (90%)

Pyuria after drainage
 Yes 11 (48%) 15 (37%) 0.423
 No 2 (52%) 25 (63%)

Clavien–Dindo
 < 2 17 (74%) 36 (90%) 0.093
 ≥ 2 6 (26%) 4 (10%)

Hospital stay (days) 7.6 ± 7 3.8 ± 2 0.007
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In conclusion, during the COVID-19 pandemic, patients 
with acute obstructive pyelonephritis presented themselves 
at the emergency room with a longer interval of time since 
symptoms onset and with greater disease severity. In addi-
tion, length of hospitalization was longer for this group of 
patients when compared to patients with OPN prior to the 
pandemic.
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