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Abstract: Hematuria occurring in patients with acute kidney injury caused by Corona Virus Disease 2019 (COVID-19) infection has
been reported. However, cases of macroscopic hematuria in COVID-19 patients leading to a severe decrease in hemoglobin have not
been reported heretofore. Herein, we describe the case of a 56-year-old male patient who suffered from spontaneous prostatic
hemorrhage caused by thrombocytopenia and coagulation dysfunction associated with COVID-19 infection, which manifested as
macroscopic hematuria, bladder blood clot tamponade and severe hemoglobin decline. Prostatic hemorrhage was diagnosed by
endoscopy. There was no recurrence of macroscopic hematuria after undergoing transurethral prostate electrocoagulation for hemos-
tasis, infusing plasma to supplement coagulation factors and taking finasteride. One month after the bleeding event, the patient’s blood
routine reexamination revealed that the platelet count returned to the normal value and coagulation was normal.
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Introduction

With the changes introduced in China’s prevention and control policy in December 2022, the infection rate of Corona
Virus Disease 2019 (COVID-19) in China has increased sharply. The majority of patients present with fever and sore
throat, and a considerable number of aged individuals and people with low immunity have developed pneumonia. Cases
of hematuria in COVID-19 patients have been reported,' mainly due to acute kidney injury caused by COVID-19
infection, which is manifested as microscopic hematuria.” In severe cases, it can cause macroscopic hematuria.* In
a study involving 400 COVID-19 cases, the total bleeding rate was 4.8% (21 bleeding events in 19 patients), including
3.1% in non-critical patients and 7.6% in critical patients. The rate of massive hemorrhage was 2.3%, of which only two
cases were of gastrointestinal bleeding without anticoagulant drugs.® Disseminated intravascular coagulation, clinically
relevant thrombocytopenia, and reduced fibrinogen were rare and were associated with significant bleeding manifesta-
tions. However, cases of macroscopic hematuria in COVID-19 patients leading to a severe decrease in hemoglobin have
not been reported heretofore. Herein, we describe the case of a 56-year-old male patient who presented with spontaneous
prostatic hemorrhage caused by thrombocytopenia and coagulation dysfunction associated with COVID-19 infection,
which manifested as macroscopic hematuria, bladder blood clot tamponade and a severe decline in hemoglobin.

Case Report

The above patient was a 56-year-old male patient with negative past medical and past surgical history. One week prior to his
admission, the patient presented with fever and was diagnosed with COVID-19 infection according to the positive COVID-
19 viral RNA test of throat swabs. After three days of antipyretic treatment, the febrile symptoms improved. One day before
admission, the patient had obvious macroscopic hematuria. Small blood clots were seen in urine, which were followed by
difficulty in urination and abdominal pain. His family sent him to the emergency department. A preliminary physical examination
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revealed that his vital signs were stable, and the lower abdomen was swollen and painful, especially in the bladder area. Blood
routine test revealed that the hemoglobin level was 133 g/L (normal range: above 130 g/L), the platelet level was 73x10° /L
(normal range: 125-350 x 10” /L), and platelet ocrit, that is, the product of mean platelet volume and platelet count was 0.09%
(normal range: 0.1%—0.5%). The coagulation function test revealed that the thrombin time (TT) was 17.90 seconds (normal range:
10.30-16.60 seconds), the prothrombin time (PT) was 12.60 seconds (normal range: 9.40—-12.50 seconds), the fibrinogen
concentration was 1.70 g/LL (normal range: 2.38-4.98 g/L). Finally, abdominal computer tomography (CT) revealed that a high-
density mass in the bladder, with blood clots, urinary retention, and hydronephrosis (Figure 1). After the patient was admitted to
hospital, a catheter was indwelt and retained, and the bladder was flushed. A large amount of blood clots, about 200 mL, were
flushed out. Then the bladder was continuously flushed to keep the catheter unobstructed. However, the bladder irrigation fluid
was bloody. On the second day of admission, we reexamined the blood routine test and found that hemoglobin dropped to 98 g/L,
platelets dropped to 62x10° /L, platelet ocrit dropped to 0.07%, and bladder irrigation fluid was still bloody. An endoscopic
examination was carried out, which revealed that the patient had dilated blood vessels in the prostate, congested prostate glands
(Figure 2a), and obvious bleeding in the prostate (Figure 2b), with no bleeding point in the bladder mucosa (Figure 2c), and
ureteric jets were for hematuria-free (Figure 2d). Therefore we performed transurethral prostate electrocoagulation hemostasis for
the patient and infused 480 mL of plasma to supplement coagulation factors as well as administered finasteride 5 mg once a day.
There was no recurrence of macroscopic hematuria after the above treatment. After one week, the catheter was removed, and the
patient returned to normal spontaneous urination. One month after the bleeding event, the patient’s blood routine reexamination
revealed that hemoglobin was 107 g/L, and platelet, platelet ocrit and coagulation function returned to normal.

Figure | (a) Left hydronephrosis (white arrow); (b) Right hydronephrosis (white arrow); (c) Bladder blood clot tamponade (white arrow); (d) Bladder blood clot
tamponade and median lobe of prostate was not protruded to the bladder (white arrow).
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Figure 2 (a) Dilated blood vessels in the prostate and congested prostate glands; (b) Obvious bleeding in the prostate; (c) No bleeding point in the bladder mucosa; (d) No
hematuresis spray at the ureteral orifice.

Discussion

Prostatic hemorrhage is often secondary to an operation such as puncture biopsy or prostate resection. Spontaneous
prostatic hemorrhage is an extremely rare emergency of the urinary system. It occurs in the elderly with severe prostatic
hyperplasia, and the amount of bleeding can be life-threatening.® In the course of disease development in COVID-19
patients, coagulation dysfunction and thrombocytopenia resulting in significant bleeding consequences beyond the
thromboembolic risk cannot be overlooked.” In the above case, it seems that prostatic hemorrhage was caused by
thrombocytopenia and coagulation dysfunction associated with COVID-19 infection.

COVID-19 is a viral respiratory disease caused by severe acute respiratory syndrome corona virus 2 (SARS-CoV-2).
Due to excessive inflammation, platelet activation, endothelial dysfunction, and stasis, patients are prone to thrombotic
disease in venous and arterial circulation.” The initial coagulation dysfunction of COVID-19 is characterized by
a significant increase in D-dimer and fibrinogen degradation products, while PT, activated partial thromboplastin time
(APTT), and platelet count abnormalities were relatively rare in the initial course of the disease.® Clinically, some
COVID-19 patients showed shortened PT, APTT, and increased fibrinogen,’ but a few patients also showed prolonged PT
and APTT,'? indicating that the consumption of coagulation factors led to subsequent progression to low coagulation.
A clinical characterization data of 1099 COVID-19 cases diagnosed from December 2019 to January 2020 in China
showed that the vast majority of patients (83.2%) had lymphocytopenia, while some of the patients (36.2%) had
thrombocytopenia.'" Thrombocytopenia aggravates the risk of bleeding in patients.

Thrombocytopenia is a common consequence of infectious diseases. The mechanisms of thrombocytopenia caused by SARS-
CoV-2 have not yet been fully elucidated (Figure 3). SARS-CoV-2 may directly attack hematopoietic stem cells (HSCs). CoV
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Figure 3 Possible mechanisms of thrombocytopenia caused by SARS-CoV-2.
Abbreviations: ACE2, angiotensin converting enzyme 2; HSCs, hematopoietic stem cells; MK, megakaryocyte; SARS-CoV-2, severe acute respiratory syndrome corona
virus 2.
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particles may cause thrombocytopenia by inducing the production of autoantibodies and immune complexes and reducing the
production of platelets. SARS-CoV-2 may bind to angiotensin-converting enzyme 2 (ACE2) protein and induce liver injury,
thereby blocking the production of thrombopoietin and ultimately inhibiting the differentiation and maturation of megakaryocyte
(MK) cells.'” An ultrastructural study demonstrated that interferon-o. (IFN-a) inhibited MK cell maturation.'* Extensive alveolar
injury tends to reduce the availability of effective capillary in the lung beds and affects MK cell fragmentation and the production
of platelets for pulmonary microcirculation, leading to thrombocytopenia.'*'> Virus attack and replication can cause lung cell
apoptosis, vascular leakage, and release of pro-inflammatory cytokines and chemokines.'® This damage to lung tissue and
pulmonary endothelial cells leads to the activation, aggregation, and encapsulation of platelets in the lung and increases platelet
consumption or thrombosis, leading to thrombocytopenia.'®

A laboratory examination of the patient showed thrombocytopenia and coagulation dysfunction, and the abdominal
CT showed blood clots in the bladder. Furthermore, an endoscopic examination showed prostatic hemorrhage. The size of
the patient’s prostate was about 45x40 x 33 mm’® measured by B-mode ultrasonography, and it was not significantly
larger than normal. According to previous studies, approximately 2.5% of men with benign prostatic hyperplasia
(BPH) have macroscopic hematuria.'” While the precise etiology of bleeding in men with BPH is unclear, it may be
attributable to increased microvessel density level'® and vascular endothelial growth factor (VEGF) over-expression.'’
This is consistent with our endoscopic examination results, including dilated blood vessels in the prostate and congested
prostate glands. Additionally, hypertension has been identified as a risk factor for hematuria in these patients.”’ The
patient had no difficulty in urination as well as no history of macroscopic hematuria and the use of anticoagulant drugs in
the past. It was reported that the COVID-19 genome was successfully identified in the prostate specimen of a single
patient, and SARS-CoV-2 particles can still be found in the prostate tissue four months after infection with COVID-19,
but no symptoms of prostate bleeding have occurred.?'** Therefore, we believe that there exists no significant correlation
between prostatic hemorrhage and BPH.

There are many literature reports of hematuria caused by kidney damage caused by COVID-19 infection.' > There are
also cases of hematuria after COVID-19 vaccine inoculation, in which a considerable part of the vaccinated population
suffer from immunoglobulin A nephropathy. The main mechanism of hematuria is to aggravate the kidney injury.”>* In
clinical practice, macroscopic hematuria originating from the kidneys can be detected under endoscopy to have hematuria
spurting from the ureter, while in the patient we reported, the endoscopic examination did not show hematuria spurting
from the ureter. Therefore, we believe that it is related to thrombocytopenia and coagulation dysfunction caused by
COVID-19 infection.

The patient underwent transurethral prostate electrocoagulation for hemostasis and infused plasma to supplement
coagulation factors and was administered finasteride 5 mg once a day. Finasteride seems to be an effective drug to control
macroscopic hematuria secondary to prostatic hemorrhage.?® It decreased the expression of VEGF, inhibited the
angiogenesis of prostatic suburethral tissue, and significantly decreased the microvessel density.?’ There was no
recurrence of macroscopic hematuria after the above treatment. One month after the bleeding event, the patient’s
laboratory reexamination showed that platelet, platelet ocrit, and coagulation function returned to normal. This case
report is of clinical significance, reminding urologists and infectious disease physicians that hematuria caused by
COVID-19 infection may originate from prostatic hemorrhage.

Conclusion

Although most patients with COVID-19 have a hypercoagulable state, the bleeding risk associated with COVID-19
infection cannot be ignored. There are many causes of hematuria, and it is vital to find the cause. If necessary, endoscopy
can be performed to look for the cause of hematuria. For severe hematuria from spontaneous prostatic hemorrhage
caused by COVID-19 infection, emergency intervention is necessary.

Abbreviations
ACE2, angiotensin converting enzyme 2; APTT, activated partial thromboplastin time; BPH, benign prostatic hyperpla-
sia; COVID-19, Corona Virus Disease 2019; CT, Computer Tomography; HSCs, hematopoietic stem cells; IFN-a,

3038 e Infection and Drug Resistance 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Huang et al

Interferon-a; IgAN, immunoglobulin A nephropathy; MK, megakaryocyte; PT, prothrombin time; SARS-CoV-2, severe
acute respiratory syndrome corona virus 2; TT, thrombin time; VEGF, vasoactive endothelial growth factor.
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