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Abstract: Background: Gross Hematuria is a relevant cause of admission to the emergency depart-
ment in the general population and particularly in older adults (≥80 years). This specific urological
symptom is often underestimated and usually associated with benign conditions such as urinary
infections or poor hydration. Nevertheless, hematuria could lead to severe acute complications or be
the first symptom of urological cancers. Methods: We retrospectively analyzed clinical data from
1169 patients aged ≥ 80 years consecutively admitted to the emergency department for hematuria.
The primary endpoint of the study was to identify risk factors for major complications, and the
secondary endpoint was to analyze risk factors for urological cancer diagnosis. The median age
was 85 years (IQR 82–88 years), and 908 (77%) were males. Among them, 449 (38.4%) had a past
medical history of urological neoplasm (kidney, ureter, bladder, prostate, or urethral cancer). Results:
Overall, 87 patients (7.4%) had major complications (patient death, septic shock, and admission to
the intensive care unit). Worse vital signs at admission, fever, and confusion (p < 0.001, OR 18.0
IC 95% [5.5–58.7]; p = 0.015, OR 2.0 IC 95% [1.1–3.5]; p = <0.001, OR 4.2 IC 95% [1.9–3.5], respectively),
as well as lower hemoglobin values and higher Charlson comorbidity index (p < 0.001, OR 0.8
IC 95% [0.7–0.9]), p = 0.002, OR = 1.2 [1.1–1.3]) were independent predictive factors for major compli-
cations. The multivariate analysis identified as risk factors for diagnosis of urological cancer older age,
male sex and higher comorbidity (OR 1.05 IC 95% [1–1.09]; OR 2.19 IC 95% [1.42–3.39] and OR 1.11
IC 95% [1.2–1.2], respectively); interestingly the presence of indwelling vesical catheter (IVC) (OR 0.44
IC 95% [0.24–0.82]) resulted as an independent factor for absence of urological cancers. Conclusions:
Hematuria is a frequent symptom in older adults admitted to the emergency department. While this
is often associated with benign conditions, there are some risk factors for major complications and for
urological cancer that must be taken into account to identify the patients who need further evaluation
or prompt hospital admission.

Keywords: visible hematuria; emergency department; urological neoplasm; bladder cancer; sepsis;
urological urgency; older adults

1. Introduction

The elderly population (aged ≥ 80 years) has increased over the last decades at a
steady pace, having a major effect on the cost of healthcare services [1,2]. Projections show
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that by 2050, 22% of the worldwide population will be over 60 years old [3]. According
to the US Census Bureau middle-mortality series projections, people aged 85 years and
older are expected to exceed 12 million by 2040 in the United States [4]. In this setting,
emergency departments provide a fundamental service to older adults to access both acute
and long-term healthcare services [5]. Every day, many patients admitted to the emergency
department (ED) for urological issues suffer from visible hematuria (VH), accounting for
around 20% of urological consults [6]. Hematuria is defined as the presence of red blood
cells in the urine: microscopic hematuria when detected by the examination of urinary
sediment; gross hematuria when visible to the naked eye [6]. VH can result in a huge
concern for the patient, causing anxiety and distress [7], especially when presenting for the
first time.

There are many possible causes, both benign and life-threatening [8], and this symptom
could be the typical presenting sign of bladder cancer (BC), which accounts for the 10th
most commonly diagnosed tumor when both genders are considered and for the 6th most
commonly diagnosed tumor in males [9]. Nowadays, as a result of a delayed urological
consult, imaging, and cystoscopy, women usually get a diagnosis later than men, presenting
with more advanced-stage bladder cancer [10,11].

In patients presenting with VH, the ED evaluation should distinguish patients with
a risk for progression to life-threatening conditions such as hemorrhagic shock or sepsis
and should possibly rule out the presence of unknown urological malignancies. This is
particularly true in older patients since the presence of several comorbidities and overall
frailty reduces the risk/benefit ratio of invasive diagnostic procedures. At the same time,
the presence of coexistent comorbidity may lead to an overlook of VH.

Given these premises, this study aims to define what are the main risk factors for
urological cancer diagnosis and for the occurrence of major complications in older adults
(aged ≥ 80 years) presenting with VH at ED.

2. Materials and Methods
2.1. Study Design and Inclusion Criteria

This is a retrospective, single-center, cohort study conducted in the ED of a tertiary
care university hospital (Fondazione Policlinico Universitario “Agostino Gemelli” IRCCS
of Rome) with an average attendance of about 75,000 patients per year, of which more than
87% are adults. Study reporting was performed according to the “Enhancing the QUAlity
and Transparency Of health Research” (EQUATOR) guidelines using the “Strengthening
The Reporting of OBservational studies in Epidemiology” (STROBE) checklist.

We included all consecutive patients aged 80 years or more admitted to our ED
for gross hematuria from January 2018 to December 2024. Patients with incomplete or
inconsistent clinical records were excluded from the final analysis. We also excluded from
the analysis patients with gross hematuria secondary to major trauma.

2.2. Study Variables and Definitions

The clinical records of the eligible patients were retrospectively collected from a
prospectively maintained database and identified using the International Classification of
Disease, 9th Revision, Clinical Modification (ICD-9-CM) codes, as follows: 599.7 (Hema-
turia) either as a primary diagnosis or as a secondary diagnosis.

The following demographic and clinical data were collected: age, gender, comor-
bidities (coronary artery disease, chronic heart failure, cerebrovascular disease, dementia,
cirrhosis, diabetes, chronic obstructive pulmonary disease, chronic kidney disease, malig-
nancy, known urological malignancy, presence of metastasis, presence of an indwelling
vesical catheter (IVC) or a percutaneous nephrostomy (PCN), HIV) including the Charl-
son Comorbidity Index (CCI), laboratory parameters (white blood cells (WBC) count,
hemoglobin, platelets, serum creatinine, serum glucose, red cell distribution width (RDW);
level of urgency (minor-urgent, urgent, emergency) according to the National Early Warn-
ing Score (NEWS2 [12,13]); clinical presentation at ED admission (fever, abdominal pain,
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chest pain, asthenia, syncope); type of treatment (non-surgical management, surgical treat-
ment either endoscopic procedure or percutaneous/open surgery); disease complications
at ED admission or appeared during ED staying (septic shock or admission to ICU) and
post-management outcomes (in-hospital death and length of hospital stay (LOS)). LOS was
calculated from the time of ED admission to discharge or death. Mortality was defined as
any death occurring within 30 days after ED admission.

2.3. Management of Visible Hematuria

According to the local protocol in the ED, all the VH patients had a clinical and
diagnostic work-up as follows:

• Comprehensive medical and surgical history and physical examination;
• Blood and urine tests;
• Radiological imaging. Kidney–ureter–bladder (KUB) ultrasound (US) was the first

line imaging investigation used to assess the patient. If the KUB was negative, and if
there was high clinical suspicion, a CT scan was obtained (with or without intravenous
contrast, based on the differential diagnosis and renal function);

• Placement of a three-way silicone catheter and, after manual bladder irrigation to
remove clots, continuous bladder irrigation.

When a clinical suspect of bladder cancer was present and/or radiological imaging
was inconclusive, a cystoscopy was requested and performed either during the ED stay or
delayed to an ambulatory setting.

Patients with solved VH were discharged to an outpatient follow-up. The patients with
persistent hematuria, those with signs of acute infection, those with severe hemorrhage,
and those with coexistent acute medical conditions were admitted to the hospital ward.

2.4. Study Endpoints

The primary endpoint of the study is to define predictive factors for major complica-
tions (MC) and urological oncological neo-diagnosis in patients admitted to ED with VH.

Major complications were defined as death, septic shock, or need for admission to the ICU.
As secondary endpoints, we evaluated:
Need for hospital admission.

2.5. Statistical Analysis

Categorical variables are presented as absolute numbers and percentages; continuous
variables are presented as median (interquartile range). Categorical variables were com-
pared using the Chi-square test or Fisher exact test as appropriate. Continuous variables
were compared using the Mann–Whitney U test. Significant factors at univariate analysis
were entered into a Logistic regression model to identify independent risk predictors for
the defined outcomes. A p-value of 0.05 was regarded as significant in all the analyses.

Data were analyzed using IBM SPSS statistics for Windows, Version 25 (IBM Corp.
Armonk, NY, USA) and MedCalc Statistical Software version 19.2.1 (MedCalc Software
Ltd., Ostend, Belgium).

2.6. Sample Size Post-Hoc Calculations

Considering the need for at least 10 events for each degree of liberty of the multivariate
model, the study cohort is adequate for the multivariate parameter estimation in the case
of prediction of major complications and the presence of urological malignancy in naïve pa-
tients. Since the reduced number of deaths in our cohort, the sample size is underpowered
for the multivariate estimation of the factors associated with in-hospital death.

3. Results
3.1. Baseline Characteristics

In the study period, 1169 patients aged ≥80 years were admitted to our ED with
visible hematuria and included in the study cohort.
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The median age was 85 years (IQR 82–88 years), and 908 (77%) were males. A past
medical history of urological neoplasm (kidney, ureter, bladder, prostate, or urethral cancer)
was found in 449 (38.4%), of which 401 (89.3%) were male (Table 1).

Table 1. Demographical and clinical characteristics of patients ≥80 years of age presenting with acute
visible hematuria in the Emergency Department. About half of the evaluated patients had no prior
history of urological disease.

All
Patients
N 1169

Patients with Known
Urological Malignancy

N 449

Controls
N 720 p Value

Age 85 (82–88) 85 (82–88) 85 (82–88) 0.421
Sex (male) 908 (77.7%) 401 (89.3%) 507 (70.4%) <0.001
ED Presentation
Fever 234 (20%) 72 (16.0%) 162 (22.5%) 0.007
Abdominal Pain 209 (17.9%) 77 (17.1%) 132 (18.3%) 0.607
Chest Pain 17 (1.5%) 5 (1.1%) 12 (1.7%) 0.442
Asthenia 56 (4.8%) 22 (4.9%) 34 (4.7%) 0.890
Syncope 20 (1.7%) 8 (1.8%) 12 (1.7%) 0.883
Triage code
Emergency 16 (1.4%) 3 (0.7%) 13 (1.8%)
Urgency 427 (36.5%) 188 (41.9%) 239 (33.2%) 0.004
Minor Urgency 726 (62.1%) 258 (57.5%) 468 (65.0%)
Laboratory Values

Hemoglobin 11.6 (10–13) 11.4 (9.5–12.9) 11.7
(10.2–13.1) 0.059

WBC 8.3 (6.6–10.7) 7.5 (5.7–9.1) 8.6 (6.9–11.2) 0.004
Platelets 218 (167–289) 192 (137–270) 231 (170–306) 0.021
RDW 15 (13.9–16.7) 14.9 (13.8–16.7) 15 (13.9–16.8) 0.865

Creatinine 1.17 (0.86–1.69) 1.18 (0.84–1.89) 1.17
(0.90–1.65) 0.928

Glucose 119 (101–133) 127 (106–139) 114 (101–128) 0.093
Urological History
Cancer 449 (38.4%) 449 (38.4%) 0 <0.001
PCN 68 (5.8%) 39 (8.7%) 29 (4.0%) <0.001
IVC 145 (12.4%) 49 (10.9%) 96 (13.3%) 0.222
Comorbidities
Charlson Index 6 (5–8) 6 (5–8) 6 (4–8) 0.002
IM 328 (28.0%) 132 (29.4%) 196 (27.2%) 0.420
HF 292 (25.0%) 111 (24.7%) 181 (25.1%) 0.873
TIA 60 (5.1%) 15 (3.3%) 45 (6.3%) 0.028
Dementia 95 (8.1%) 21 (4.7%) 74 (10.3%) 0.001
COPD 103 (8.8%) 44 (9.8%) 59 (8.2%) 0.346
Diabetes 161 (13.8%) 71 (15.8%) 90 (12.5%) 0.110
CRF 313 (26.8%) 120 (26.7%) 193 (26.8%) 0.976
HIV 2 (0.2%) 1 (0.2%) 1 (0.2%) 0.736
Outcomes
Admission from ED 439 (37.5%) 210 (46.8%) 229 (31.8%) <0.001
Open Surgery 42 (3.6%) 24 (5.3%) 18 (2.5%) 0.011
Endoscopic Surgery 91 (7.8%) 50 (11.1%) 41 (5.7%) 0.001
Death 38 (3.2%) 15 (3.3%) 23 (3.2%) 0.888
CMC 87 (7.4%) 32 (7.1%) 55 (7.6%) 0.751
LoS 0.9 (0.3–3.1) 0.8 (0.3–2.7) 1.0 (0.3–4.1) 0.005

Abbreviations: CCI—Charlson Comorbidity Index; COPD—Chronic Pulmonary Disease; CRF—Chronic Renal
Failure; DM—Diabetes Mellitus; ED—Emergency Department; HF—Heart Failure; IVC—Indwelling Vesical
Catheter; LoS—Length of Stay; MI—Myocardial Infarction; PCN—Percutaneous Nephrostomy; RDW—Red Cell
Distribution Width; TIA—Transient Ischemic Attack; UTI—Urinary Tract Infection; WBC White Blood Cells.
CMC—cumulative major complications.

Patients with known urological malignancy were more frequently male, generally
with a higher derangement of vital parameters evaluated with the NEWS2 score, and were
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often admitted to the ED for fever (Table 1). These patients also had significantly lower
WBC (white blood cell) and platelet count (p = 0.004 and p = 0.021, respectively). Not
unexpectedly, these patients had a higher number of comorbidities (Table 1).

3.2. Clinical Outcomes

A total of 348 (34.8%) patients presented with VH due to a urological neoplasm;
87 (7.4%) had major complications, of which 2 (0.17%) were admitted to the ICU.

Overall, 439 (37.5%) patients were admitted to the hospital from the Emergency
Department (ED). Hospital admission was significantly higher in patients who had a
known urological tumor rather than those who did not (46.8% vs. 31.8%, respectively,
p < 0.001), and, as expected, even the need for surgery was significantly higher in patients
with previously known urological cancers.

3.3. Predictors of Major Complications

Factors associated with MC in univariate and multivariate analyses are shown
in Table 2.

Table 2. Factors associated with the occurrence of major complications (septic shock, admission to
intensive care unit, and death) in the study cohort.

Patients with
Major
Complications
N 87

Controls
N 1082 p Value

Odds Ratio
(95%
Confidence
Interval)

Multiv.
p Value

Age 85 (82–88) 85 (82–88) 0.934
Sex (male) 73 (83.9%) 836 (77.2%) 0.148
ED Presentation
Triage Code

Emergency 9 (10.3%) 7 (0.6%) 18.0 [5.5–58.7] <0.001
Urgency 52 (59.8%) 376 (34.7%) <0.001 2.7 [1.6–4.7] <0.001
Minor Urgency 26 (29.9%) 700 (64.6%) Reference <0.001

Fever 25 (28.7%) 209 (19.3%) 0.034 2.0 [1.1–3.5] 0.015
Abdominal Pain 20 (23.0%) 189 (17.5%) 0.195
Asthenia 10 (11.5%) 46 (4.2%) 0.002 1.1 [0.4–2.5] 0.883
Syncope 1 (1.1%) 19 (1.8%) 0.675
Thoracic Pain 2 (2.3%) 15 (1.4%) 0.493
Confusion 15 (17.2%) 26 (2.4%) <0.001 4.2 [1.9–3.5] <0.001
Urological history 44 (50.6%) 523 (48.3%) 0.682
Known Urological Tumor 32 (36.8%) 417 (38.5%) 0.751
Percutaneous
Nephrostomy 3 (3.4%) 65 (6.0%) 0.327

IVC 8 (9.2%) 137 (12.7%) 0.347
Use of anticoagulants 11 (12.6%) 73 (6.7%) 0.040 2.0 [0.9–4.5] 0.077
Use of Aspirin 34 (39.1%) 431 (39.8%) 0.895
Laboratory Values
Hemoglobin 9.8 (8.7–12.2) 11.7 (10.2–13.1) <0.001 0.8 [0.7–0.9] <0.001
WBC 8.86 (6.9–19) 8.2 (6.58–11.8) 0.300
Platelets 254 (207–278) 215 (164–296) 0.332
RDW 14.7 (13.4–17.1) 15 (13.9–16.7) 0.555
Cr 1.2 (0.85–1.91) 1.17 (0.88–1.66) 0.864
Glucose 114 (99–162) 120 (101–133) 0.838
Comorbidities
CCI 7 (6–9) 6 (4–8) <0.001 1.2 [1.1–1.3] 0.002
MI 19 (21.8%) 309 (28.5%) 0.181
HF 24 (27.6%) 268%) 0.556
DVT 18 (20.7%) 40 (3.7%) <0.001
TIA 9 (10.3%) 51 (4.7%) 0.022
Dementia 13 (14.9%) 82 (7.6%) 0.015
COPD 14 (16.1%) 89 (8.2%) 0.013
Hepatopathy 0 (0.0%) 12 (1.1%) 0.324
Cirrhosis 1 (1.1%) 9 (0.8%) 0.756
DM 17 (19.5%) 144 (13.3%) 0.104
CRF 39 (44.8%) 274 (25.3%) <0.001
Other Neoplasm 32 (36.8%) 395 (36.5%) 0.954
Metastasis 7 (8.0%) 11 (1%) <0.001
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Table 2. Cont.

Patients with
Major
Complications
N 87

Controls
N 1082 p Value

Odds Ratio
(95%
Confidence
Interval)

Multiv.
p Value

HIV 0 (0%) 2 (0.2%) 0.688
Outcomes
Admission from ED 79 (90.8%) 360 (33.2%) <0.001
Open Surgery 5 (5.7%) 37 (3.4%) 0.261
Endoscopic Surgery 15 (17.2%) 76 (7.0%) 0.001
LoS 11.3 (5.1–20.2) 0.8 (0.2–2.2) <0.001

Abbreviations: CCI—Charlson Comorbidity Index; COPD—Chronic Pulmonary Disease; CRF—Chronic Renal
Failure; DM—Diabetes Mellitus; DVT—Deep Vein Thrombosis; ED—Emergency Department; HF—Heart Failure;
IVC—Indwelling Vesical Catheter; LOS—Length of Stay; MI—Myocardial Infarction; RDW—Red Cell Distribution
Width; TIA—Transient Ischemic Attack; WBC White Blood Cells.

In the univariate analysis, more than one factor was shown to be associated with
a higher risk of MC: a higher NEWS2 score, fever, asthenia, confusion, and the use of
anticoagulants (p < 0.001; p = 0.34; p = 0.002; p < 0.001; p = 0.04, respectively) as ED
presentation parameters; a lower hemoglobin level (p < 0.001) as laboratory finding; a
higher CCI, previous deep vein thrombosis, transient ischemic attack, dementia, chronic
pulmonary disease, chronic heart failure and the presence of metastasis at ED admission
time (p < 0.001; p < 0.001; p = 0.022; p = 0.015; p = 0.013; p < 0.001; p < 0.001) as relevant past
medical history factors.

The multivariate analysis confirmed a higher NEWS2 score, fever, and confusion to
be independent variables associated with higher odds of MC (p < 0.001, OR 18.0 CI 95%
[5.5–58.7]; p = 0.015, OR 2.0 CI 95% [1.1–3.5]; p < 0.001, OR 4.2 CI 95% [1.9–3.5], respectively).
A lower hemoglobin value resulted as a predictive factor for MC risk (p < 0.001, OR 0.8 CI
95% [0.7–0.9]). A higher CCI results as a negative predictive factor for major complications
(p = 0.002, 1.2 [1.1–1.3]). However, specific comorbidities such as deep vein thrombosis,
transient ischemic attack, dementia, chronic pulmonary disease, chronic renal failure, and
the presence of tumor metastasis were significant only in the univariate analysis.

3.4. Predictor of Urological Malignancies

Among 720 patients admitted to our ED for VH without a positive past medical history
of urological tumor, 168 (23%) were diagnosed with a urological neoplasm (Table 3). In
particular, bladder cancer 130 (77.4%); prostate cancer 11 (6.55%); kidney cancer 20 (11.9%);
ureteral cancer 6 (3.57%).

At the univariate analysis age, male sex, a lower hemoglobin value, higher creatinine
blood levels, higher CCI, cirrhosis, and the presence of another neoplasm (p = 0.018;
p = 0.001; p = 0.015; p < 0.001; p = 0.003; p = 0.003; p = 0.033; p < 0.001; p = 0.003; p < 0.001 and
p < 0.001, respectively) were associated with a higher risk of presenting urological cancer.

At the multivariate analysis, age, male sex, and higher CCI (OR 1.05 CI 95% ; OR 2.19
CI 95% [1.42–3.39] and OR 1.11 CI 95% [1.2–1.2], respectively) resulted as independent
factors associated with a higher risk of an underlying urological malignancy. On the other
hand, the presence of an indwelling vesical catheter (IVC) (OR 0.44 CI 95% [0.24–0.82]) is
an independent factor for reduced odds of urological cancer diagnosis.

Table 3. Factors associated with a diagnosis of urological malignancy in the 720 patients without a
previous neoplastic history and acute hematuria in the Emergency Department.

Urological
Malignancy
N 168

Other
Diagnoses
N 552

p Value

Odds Ratio
(95%
Confidence
Interval)

Multiv.
p Value

Age 86 (83.3–89) 85 (82–88) 0.018 1.05 [1.00–1.09] 0.033
Sex (male) 136 (81%) 372 (67.3%) 0.001 2.19 [1.42–3.39] <0.001
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Table 3. Cont.

Urological
Malignancy
N 168

Other
Diagnoses
N 552

p Value

Odds Ratio
(95%
Confidence
Interval)

Multiv.
p Value

ED Presentation
Triage Code

Emergency 3 (1.8%) 10 (1.8%)
Urgency 50 (29.8%) 190 (34.4%) 0.538
Minor Urgency 168 (68.5%) 353 (63.8%)

Fever 30 (17.9%) 132 (23.9%) 0.102
Abdominal Pain 29 (17.3%) 103 (18.6%) 0.689
Hypotension 8 (4.8%) 29 (5.2%) 0.804
Syncope 3 (1.8%) 9 (1.6%) 0.888
Chest Pain 4 (2.4%) 8 (1.4%) 0.407
Confusion 4 (2.4%) 28 (5.1%) 0.139
Urological History (any) 23 (13.7%) 95 (17.2%) 0.284
Nephrostomy 9 (5.4%) 20 (3.6%) 0.315
IVC 13 (7.7%) 83 (15%) 0.015 0.44 [0.24–0.82] 0.009
Use of anticoagulants 7 (4.2%) 46 (8.3%) 0.071
Use of Aspirin 73 (43.5%) 234 (42.3%) 0.794
Laboratory Values
Hemoglobin 10.8 (9.6–12.3) 11.9 (10.3–13.2) <0.001 0.79 [0.57–1.09] 0.162

WBC 8.6 (6.2–11.8) 9.15
(7.17–11.15) 0.349

Platelets 252 (168–326) 225 (170–290) 0.710
RDW 14.9 (13.6–16.9) 15.3 (13.9–16.8) 0.714
Cr 1.38 (1.19–1.87) 1.04 (0.76–1.41) 0.003 1.23 [0.62–2.44] 0.116
Glucose 148 (102–128) 109 (97–130) 0.576
Comorbidities
CCI 6 (5–8) 6 (4–7) 0.003 1.11 [1.02–1.20] 0.015
MI 49 (29.2%) 147 (26.6%) 0.510
HF 37 (22%) 144 (26%) 0.293
TIA 6 (3.6%) 39 (7.1%) 0.102
Dementia 12 (7.1%) 62 (11.2%) 0.128
COPD 16 (9.5%) 43 (7.8%) 0.469
Cirrhosis 4 (2.4%) 3 (0.5%) 0.033
DM 23 (13.7%) 67 (12.1%) 0.589
CRF 41 (24.4%) 152 (27.3%) 0.429
Other Neoplasm 86 (51.2%) 114 (20.6%) <0.001
HIV 1 (0.6%) 0 (0%) 0.069
Outcomes
LoS 1.25 (0.30–5.41) 0.75 (0.25–2.25) 0.003
Sepsis 3 (1.8%) 19 (3.4%) 0.276
Open Surgery 12 (7.1%) 6 (1.1%) <0.001
Endoscopic Treatment 23 (13.7%) 18 (3.3%) <0.001
Major Complications 9 (5.4%) 46 (8.3%) 0.205
Hospital admission 64 (38.1%) 165 (29.8%) 0.044

Abbreviations: CCI—Charlson Comorbidity Index; COPD—Chronic Pulmonary Disease; CRF—Chronic Renal
Failure; DM—Diabetes Mellitus; ED—Emergency Department; HF—Heart Failure; IVC—Indwelling Vesical
Catheter; LOS—Length of Stay; MI—Myocardial Infarction; RDW—Red Cell Distribution Width; TIA—Transient
Ischemic Attack; WBC White Blood Cells.

4. Discussion

Major findings of the present study are several clinical factors that could be associ-
ated with a higher risk of major complications or with a previously unknown urological
malignancy in older adults (≥80 years) accessing the ED for gross hematuria. As previ-
ously shown, in the ED setting, the goal of treatment for gross hematuria is summarized
as “RESP” (Resuscitation, Ensuring adequate urinary drainage, Safe discharge, Prompt
follow-up) [14].

Resuscitation of the patient is the first step when cardiovascular failure is evident,
aiming for volume replacement and correction of any coagulopathy or anemia. Ensure
adequate urinary drainage is even mandatory when there is urinary retention and bladder
obstruction. The use of a silicone catheter with the possibility of bladder irrigation is,
therefore, essential. Safe discharge is the next step when there is no need for further
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immediate investigations, with Prompt follow-up of the patient and referral to the specialist
as subsequent steps in the management.

The first step is to evaluate hemodynamic stability and discern the need for sur-
gical intervention or the risk of major complications [8]. This evaluation is often only
based on physician experience, the patient’s past medical history, and physical examina-
tions [15]. Potential diagnoses may include infections, kidney stones, benign prostatic
hyperplasia, nephrological problems, trauma, anticoagulant drugs, recent procedures, and
tumors [14,16–22]. Not always red to brown color urine implies blood in the urine. Older
adults often take multiple medications, which may change urine color [23] (e.g., levodopa,
pyridium, riboflavin, doxorubicin, blackberries, paprika, nitrofurantoin, and sulfonamides).
This condition is defined as “pseudo hematuria” [24] and a negative urine dipstick test
can confirm the absence of hematuria. In agreement with the literature [6,7,16,17,23,24],
the workup for hematuria should always start with a comprehensive medical and surgical
history and physical examination.

Until proven otherwise, however, a tumor should be suspected in all cases of visible
hematuria [17]. Even in the case of non-visible hematuria, a urological tumor should be
excluded; therefore, further investigation is needed. An elective computed tomography
(CT) scan may help identify malignancies, having a 98% positive predictive value and a
76% negative predictive value in genitourinary tract cancer detection [25,26]. Urine tests,
blood tests, and radiological imaging (US, CT) are the milestones that should always be
run at ED presentations, especially when bladder cancer is suspected [27].

Cystoscopy (flexible or rigid) is the investigation of choice for the lower urinary tract
as it can be performed quickly, allowing diagnostic discernment if imaging investigation
shows equivocal or abnormal results [28,29].

Considering the high prevalence of hematuria in older patients and the wide spectrum
of benign conditions that could be associated with this symptom, it could be of great
relevance to identify in the ED setting the clinical factors associated with poor prognosis.
The present study revealed that a higher risk of major complications (sepsis, admission
to ICU, or death) is associated with confusion, fever, a higher CCI score, and a lower
hemoglobin level. The latter both reflects the severity of the bleeding or the worsening
of a prior anemic condition (which affects almost 17% of older adults [30]). Similarly,
the augmented frailty of these patients, as reflected by their higher number of comor-
bidities, is most likely the cause of their poorer outcomes, in agreement with previous
research [5,31,32]. Among these studies, Samaras et al. particularly stress the fact older
adults are admitted to ED more frequently and for longer than younger patients, having a
2.5 to 4.6 times higher risk for hospitalization and a fivefold higher admission rate to an
ICU [31].

Contrary to common sense and previous findings, we found no statistical association
in the multivariate analysis between the use of anticoagulants or aspirin and the occurrence
of MC in our cohort. This is in contrast with Wallis et al. [33], who found the use of
antithrombotic medications to be significantly associated with higher rates of hematuria-
related complications compared with the non-use of these medications. However, in this
latter study, MC was defined as ICU admission, hospitalization, and the need for urological
procedures to control the bleeding.

Among the 1169 patients admitted, as expected, males were prevalent due to the
high incidence of prostate-related VH and the well-known higher prevalence of urological
malignancies in male patients.

Among the 720 patients without previous history of urological malignancy, 168 (23.3%)
were diagnosed with malignancies in the study cohort. Older age, higher CCI, and male
sex were identified as predictive factors for the diagnosis. It is, therefore, mandatory to
focus the attention on these patients who might have a late diagnosis of urological cancers
due to their comorbidities and their fragility. The results in this study population ≥80 years
matched the epidemiologic data of Burger et al. in the general population [34], confirming
both male gender and age as risk factors for urothelial cancer diagnosis. Furthermore, our
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results highlight the importance of urological consult when VH is present in both genders:
even if bladder cancer is less prevalent in females, the underestimation of hematuria in
women, due to the differential diagnosis with benign conditions such as urinary infections,
entails a higher risk of a late diagnosis, resulting in more advanced-stage bladder cancer.

As expected, there was a statistically significant difference in terms of need for surgery
and length of stay (p < 0.001 and p = 0.003, respectively) between patients diagnosed with
cancer rather than those with other diagnoses.

Interestingly, IVC resulted as a negative predictive factor, as expected, considering the
higher odds of benign conditions for hematuria in these patients, such as urinary infections.

To the best of our knowledge, this study is the first to evaluate VH in patients ≥80 years,
and further research is needed to help define the best work-up for these patients, as it
would possibly help reduce complication rates and make faster diagnoses. Also, it would
be of great interest to identify a VH stratification method able to stratify the population into
risk categories, analogous to the one made by the American Urology Association (AUA)
for microhematuria [6].

Study Limitations

It must be noted that this study has several limitations that should be acknowledged.
Firstly, as this study is confined to patients of a single center, our findings may not be

generalizable to the wider community. Secondly, as this is a referral center for urological
neoplasms in Italy, the number of patients diagnosed with a urological tumor may not
reflect the prevalence in the general population.

5. Conclusions

Gross hematuria is a common presenting condition at ED in patients ≥80 years old
and should be investigated as it is often associated with a urological malignancy and the
risk for major complications.

Taking into account these risk factors could allow better risk stratification of these
patients in the ED, to identify those who need close clinical monitoring, prompt further
investigations, and hospital admission. A higher NEWS2 score, fever, confusion and a
higher CCI score are the red flags clinicians should be aware of when treating VH.

To our knowledge, this is the first study that identifies risk factors for oncological
diagnosis in patients ≥80 years old admitted for hematuria to the ED. Future research
should aim to develop a clinical risk score that could be applied to facilitate the management
of these patients.

Author Contributions: Conceptualization, M.C. and M.R. (Mauro Ragonese); methodology, M.C. and
D.F.; data curation, D.F., M.M., F.G. and P.R.; writing—original draft preparation, D.F., M.C. and M.R.
(Mauro Ragonese); writing—review and editing, E.S. (Emilio Sacco); supervision, L.C., D.M.S., E.S.
(Eros Scarciglia), F.M., N.F., F.P., F.F. and M.R. (Marco Racioppi). All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki. Due to the retrospective nature of the work, no ethical committee was required.

Informed Consent Statement: Patient consent was waived due to the retrospective nature of
this work.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Conflicts of Interest: The authors declare no conflicts of interest.



J. Clin. Med. 2024, 13, 2874 10 of 11

References
1. Lowenstein, S.R.; Crescenzi, C.A.; Kern, D.C.; Steel, K. Care of the Elderly in the Emergency Department. Ann. Emerg. Med. 1986,

15, 528–535. [CrossRef] [PubMed]
2. Wofford, J.L.; Schwartz, E.; Timerding, B.L.; Folmar, S.; Ellis, S.D.; Messick, C.H. Emergency Department Utilization by the

Elderly: Analysis of the National Hospital Ambulatory Medical Care Survey. Acad. Emerg. Med. 1996, 3, 694–699. [CrossRef]
[PubMed]

3. Kanasi, E.; Ayilavarapu, S.; Jones, J. The Aging Population: Demographics and the Biology of Aging. Periodontol. 2000 2016,
72, 13–18. [CrossRef] [PubMed]

4. Strange, G.R.; Chen, E.H. Use of Emergency Departments by Elder Patients: A Five -Year Follow-up Study. Acad. Emerg. Med.
1998, 5, 1157–1163. [CrossRef] [PubMed]

5. Aminzadeh, F.; Dalziel, W.B. Older Adults in the Emergency Department: A Systematic Review of Patterns of Use, Adverse
Outcomes, and Effectiveness of Interventions. Ann. Emerg. Med. 2002, 39, 238–247. [CrossRef] [PubMed]

6. Clifton, M.M.; Johnston, A.W.; Takacs, E.B.; Kreshover, J.; Ranjith, R.; Singla, N. HEMATURIA; American Urological Society:
Linthicum, MD, USA, 2020; Available online: https://www.auanet.org/documents/education/Hematuria.pdf (accessed on
6 May 2024).

7. Barrie, K.; Khurshid, K.G.; Vinod, N. Haematuria 1&2: Imaging Investigations, Management and Follow Up. Br. J. Hosp. Med.
2007, 68, 27171.

8. Avellino, G.J.; Bose, S.; Wang, D.S. Diagnosis and Management of Hematuria. Surg. Clin. N. Am. 2016, 96, 503–515. [CrossRef]
[PubMed]

9. Cancer Today. Available online: http://gco.iarc.fr/today/home (accessed on 2 November 2023).
10. Ngo, B.; Papa, N.; Perera, M.; Bolton, D.; Sengupta, S. Predictors of Delay to Cystoscopy and Adequacy of Investigations in

Patients with Haematuria. BJU Int. 2017, 119, 19–25. [CrossRef] [PubMed]
11. Mungan, N.A.; Kiemeney, L.A.; van Dijck, J.A.; van der Poel, H.G.; Witjes, J.A. Gender Differences in Stage Distribution of Bladder

Cancer. Urology 2000, 55, 368–371. [CrossRef] [PubMed]
12. Royal College of Physicians of London. National Early Warning Score (NEWS): Standardizing the Assessment of Acute-Illness Severity

in the NHS—Report of a Working Party; RCP: London, UK, 2012.
13. National Early Warning Score (NEWS) 2. Available online: https://www.rcplondon.ac.uk/projects/outputs/national-early-

warning-score-news-2 (accessed on 23 January 2024).
14. Hicks, D.; Li, C.-Y. Management of Macroscopic Haematuria in the Emergency Department. Emerg. Med. J. 2007, 24, 385–390.

[CrossRef] [PubMed]
15. Willis, G.C.; Tewelde, S.Z. The Approach to the Patient with Hematuria. Emerg. Med. Clin. N. Am. 2019, 37, 755–769. [CrossRef]
16. An Evidence-Based Approach to the Management of Hematuria in Children in the Emergency Department. Available online:

https://www.ebmedicine.net/topics/hepatic-renal-genitourinary/pediatric-hematuria (accessed on 17 October 2023).
17. King, K.; Steggall, M. Haematuria: From Identification to Treatment. Br. J. Nurs. 2014, 23, S28–S32. [CrossRef] [PubMed]
18. Gottlieb, M.; Long, B.; Koyfman, A. The Evaluation and Management of Urolithiasis in the ED: A Review of the Literature. Am. J.

Emerg. Med. 2018, 36, 699–706. [CrossRef] [PubMed]
19. Ingimarsson, J.P.; Krambeck, A.E.; Pais, V.M. Diagnosis and Management of Nephrolithiasis. Surg. Clin. N. Am. 2016, 96, 517–532.

[CrossRef] [PubMed]
20. Sanli, O.; Dobruch, J.; Knowles, M.A.; Burger, M.; Alemozaffar, M.; Nielsen, M.E.; Lotan, Y. Bladder Cancer. Nat. Rev. Dis. Primer

2017, 3, 17022. [CrossRef] [PubMed]
21. Pereira, K.; Halpern, J.A.; McClure, T.D.; Lewis, N.A.; Kably, I.; Bhatia, S.; Hu, J.C. Role of Prostate Artery Embolization in the

Management of Refractory Haematuria of Prostatic Origin. BJU Int. 2016, 118, 359–365. [CrossRef] [PubMed]
22. Johnstone, C.; Rich, S.E. Bleeding in Cancer Patients and Its Treatment: A Review. Ann. Palliat. Med. 2018, 7, 265–273. [CrossRef]

[PubMed]
23. Shen, X. Diagnostic Algorithm for the Evaluation of Hematuria. J. Am. Acad. Nurse Pract. 2010, 22, 186–191. [CrossRef] [PubMed]
24. Keeler, B.; Ghani, K.R.; Nargund, V. Haematuria 1: Risk Factors, Clinical Evaluation and Laboratory Investigations. Br. J. Hosp.

Med. Lond. Engl. 2007, 68, 418–422. [CrossRef] [PubMed]
25. Sountoulides, P.; Mykoniatis, I.; Metaxa, L. Non-Visible Asymptomatic Haematuria: A Review of the Guidelines from the

Urologist’s Perspective. Expert. Rev. Anticancer. Ther. 2017, 17, 203–216. [CrossRef] [PubMed]
26. Mishriki, S.F.; Nabi, G.; Cohen, N.P. Diagnosis of Urologic Malignancies in Patients with Asymptomatic Dipstick Hematuria:

Prospective Study with 13 Years’ Follow-Up. Urology 2008, 71, 13–16. [CrossRef]
27. Totaro, A.; Pinto, F.; Brescia, A.; Racioppi, M.; Cappa, E.; D’Agostino, D.; Volpe, A.; Sacco, E.; Palermo, G.; Valentini, A.; et al.

Imaging in Bladder Cancer: Present Role and Future Perspectives. Urol. Int. 2010, 85, 373–380. [CrossRef] [PubMed]
28. Ghani, K.R.; Keeler, B.; Nargund, V. Haematuria 2: Imaging Investigations, Management and Follow Up. Br. J. Hosp. Med. Lond.

Engl. 2007, 68, 489–493. [CrossRef] [PubMed]
29. Yeoh, M.; Lai, N.K.; Anderson, D.; Appadurai, V. Macroscopic Haematuria—A Urological Approach. Aust. Fam. Physician 2013,

42, 123–126. [PubMed]
30. Lanier, J.B.; Park, J.J.; Callahan, R.C. Anemia in Older Adults. Am. Fam. Physician 2018, 98, 437–442.

https://doi.org/10.1016/S0196-0644(86)80987-8
https://www.ncbi.nlm.nih.gov/pubmed/3963531
https://doi.org/10.1111/j.1553-2712.1996.tb03493.x
https://www.ncbi.nlm.nih.gov/pubmed/8816186
https://doi.org/10.1111/prd.12126
https://www.ncbi.nlm.nih.gov/pubmed/27501488
https://doi.org/10.1111/j.1553-2712.1998.tb02688.x
https://www.ncbi.nlm.nih.gov/pubmed/9864128
https://doi.org/10.1067/mem.2002.121523
https://www.ncbi.nlm.nih.gov/pubmed/11867975
https://www.auanet.org/documents/education/Hematuria.pdf
https://doi.org/10.1016/j.suc.2016.02.007
https://www.ncbi.nlm.nih.gov/pubmed/27261791
http://gco.iarc.fr/today/home
https://doi.org/10.1111/bju.13809
https://www.ncbi.nlm.nih.gov/pubmed/28544302
https://doi.org/10.1016/s0090-4295(99)00481-1
https://www.ncbi.nlm.nih.gov/pubmed/10699612
https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
https://doi.org/10.1136/emj.2006.042457
https://www.ncbi.nlm.nih.gov/pubmed/19017839
https://doi.org/10.1016/j.emc.2019.07.011
https://www.ebmedicine.net/topics/hepatic-renal-genitourinary/pediatric-hematuria
https://doi.org/10.12968/bjon.2014.23.Sup9.S28
https://www.ncbi.nlm.nih.gov/pubmed/24820511
https://doi.org/10.1016/j.ajem.2018.01.003
https://www.ncbi.nlm.nih.gov/pubmed/29321112
https://doi.org/10.1016/j.suc.2016.02.008
https://www.ncbi.nlm.nih.gov/pubmed/27261792
https://doi.org/10.1038/nrdp.2017.22
https://www.ncbi.nlm.nih.gov/pubmed/28406148
https://doi.org/10.1111/bju.13524
https://www.ncbi.nlm.nih.gov/pubmed/27153766
https://doi.org/10.21037/apm.2017.11.01
https://www.ncbi.nlm.nih.gov/pubmed/29307210
https://doi.org/10.1111/j.1745-7599.2010.00491.x
https://www.ncbi.nlm.nih.gov/pubmed/20409255
https://doi.org/10.12968/hmed.2007.68.8.24493
https://www.ncbi.nlm.nih.gov/pubmed/17847684
https://doi.org/10.1080/14737140.2017.1284589
https://www.ncbi.nlm.nih.gov/pubmed/28116915
https://doi.org/10.1016/j.urology.2007.08.031
https://doi.org/10.1159/000321279
https://www.ncbi.nlm.nih.gov/pubmed/20962513
https://doi.org/10.12968/hmed.2007.68.9.27171
https://www.ncbi.nlm.nih.gov/pubmed/17953307
https://www.ncbi.nlm.nih.gov/pubmed/23529521


J. Clin. Med. 2024, 13, 2874 11 of 11

31. Samaras, N.; Chevalley, T.; Samaras, D.; Gold, G. Older Patients in the Emergency Department: A Review. Ann. Emerg. Med. 2010,
56, 261–269. [CrossRef] [PubMed]

32. Mariani, A.J.; Mariani, M.C.; Macchioni, C.; Stams, U.K.; Hariharan, A.; Moriera, A. The Significance of Adult Hematuria: 1000
Hematuria Evaluations Including a Risk-Benefit and Cost-Effectiveness Analysis. J. Urol. 1989, 141, 350–355. [CrossRef]

33. Wallis, C.J.D.; Juvet, T.; Lee, Y.; Matta, R.; Herschorn, S.; Kodama, R.; Kulkarni, G.S.; Satkunasivam, R.; Geerts, W.;
McLeod, A.; et al. Association Between Use of Antithrombotic Medication and Hematuria-Related Complications. JAMA 2017,
318, 1260–1271. [CrossRef]

34. Burger, M.; Catto, J.W.F.; Dalbagni, G.; Grossman, H.B.; Herr, H.; Karakiewicz, P.; Kassouf, W.; Kiemeney, L.A.; La Vecchia, C.;
Shariat, S.; et al. Epidemiology and Risk Factors of Urothelial Bladder Cancer. Eur. Urol. 2013, 63, 234–241. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.annemergmed.2010.04.015
https://www.ncbi.nlm.nih.gov/pubmed/20619500
https://doi.org/10.1016/s0022-5347(17)40763-4
https://doi.org/10.1001/jama.2017.13890
https://doi.org/10.1016/j.eururo.2012.07.033

	Introduction 
	Materials and Methods 
	Study Design and Inclusion Criteria 
	Study Variables and Definitions 
	Management of Visible Hematuria 
	Study Endpoints 
	Statistical Analysis 
	Sample Size Post-Hoc Calculations 

	Results 
	Baseline Characteristics 
	Clinical Outcomes 
	Predictors of Major Complications 
	Predictor of Urological Malignancies 

	Discussion 
	Conclusions 
	References

