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Background: Septic pulmonary embolism (SPE) is an unusual condition characterized by the implantation of infected thrombi into
the pulmonary vasculature from a variety of infectious sources. This study aimed to illustrate the clinicoradiological features,
microbiological spectrum, and clinical course of patients with SPE, as well as to promote the early identification, diagnosis, and
prognosis of this unusual disease.

Methods: Nineteen patients with SPE collected from the electronic medical records of our hospital were retrospectively reviewed
during three years.

Results: The study included twelve men and seven women with a mean age of 49 (15-78). The most common presenting features
were fever (79%) and shortness of breath (73.7%). Chronic kidney disease (68.4%) and diabetes (36.8%) were the most common
comorbidities. The most common source of infection was venous catheters (58%). Staphylococcus aureus was the most predominant
pathogen in about 52.6% of the cases. According to the CT findings, bilateral opacities were detected in all cases, flowing by nodular
in 73.9% and cavitations in 57.9%. Central distributions were the most patterns regarding the location of the lesion seen in 47.4% of
the patients. All patients received antimicrobial treatment, while 13 cases administered systemic anticoagulant. Most of the patients
(73.7%) recovered from their illness, while 26.3% died. The median duration of hospitalization was 11.5 days. Oxygen saturation level
and altered mental status were significantly associated with the mortality rate of SPE patients.

Conclusion: The study’s findings presented that altered mental status and low oxygen saturation are associated with a high mortality
rate in SPE patients, especially those requiring critical care. Early diagnosis of an embolic phenomenon to other organ systems like the
central nervous system can greatly influence the patient’s outcome.
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Background
Septic pulmonary embolism (SPE) is an unusual condition described as the implantation of infected thrombi into the
pulmonary vasculature from primarily different infectious sites resulting in a parenchymal infection that generally presents
with an insidious onset of fever, respiratory symptoms such as cough, shortness of breath, pleuritic chest pain, and lung
infiltrates.'~

Commonly microorganisms originate from the primarily extra-pulmonary infectious loci such as bone, skin, and other
soft tissue infections, intravascular devices and catheters, peritonsillar abscesses, periodontal disease, infective endocar-
ditis, and liver abscesses.'>™®

The radiographic features of pulmonary SE have been described; in general, computer tomography (CT) seems to be
more sensitive than chest radiography early in the course of infection and may reveal different features included multiple
peripheral nodules, feeding vessel signs, pleural-butting, wedge-shaped peripheral lesions, cavity formation, and pleural
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effusion.” The treatment outcomes in patients with SPE depend on the insight of the illness on initial presentation, early
diagnosis of an embolic phenomenon to other organ systems like CNS, type of microorganism, level of antibiotic
resistance, and source of infection obtained.'

Regardless of its life-threatening nature, data on patients with SPE have not been reported in Somalia. Therefore, this
study aimed to illustrate the clinicoradiological features, microbiological spectrum, and outcome among patients with
SPE as well as treatment outcomes in 19 Somalian patients with SPE to promote the identification, diagnosis, and
prognosis of this unusual disease.

Method

The study population consisted of 19 patients admitted to the hospital from January 1, 2018, to December 22, 2020,
whose medical records were retrospectively evaluated to identify patients with SPE in hospital information system (HIS)
of Mogadishu Somali Turkey Education and Research Hospital, Mogadishu, Somalia.

The hospital employs about 1000 people, with over 600 of them working in the medical field. Internal medicine,
emergency medicine, dermatology, ophthalmology, maternity and child health, critical care, general surgery, urology,
thoracic surgery, cardiovascular surgery, orthopedics, neurosurgery, Otorhinolaryngology mental health, and dental
medical services are all operational. The program will begin in conjunction with the Somalia Ministry of Health and
the Turkish Ministry of Health. Every day, the hospital serves more than 50 acute ill patients.

The inclusion criteria included a chest computed tomography (CT) scan showing peripheral, central, or diffuse
lung infiltrates indicative of SPE and the presence of active extra-pulmonary infection as a septic embolic source.
Patients with other possible explanations for lung infiltrates, including corona virus-infected patients, patients who
died in the emergency department, and those whose ages were less than 18 years, were excluded from the study.

Patients with SPE were identified using a hospital information system (HIS). We included the clinical parameters
reviewed: age, sex, clinical course, clinical presentations, vital signs, laboratory results, microbiologic culture results,
source or origin of infection, radiological findings included chest CT and echocardiography, treatment (including
antibiotic regimens, anticoagulation, and other supportive treatment), co-morbid medical conditions, and outcomes.
SPE patients were confirmed according to the diagnostic criteria described by Cook et al.?

Based on the Clinical and Laboratory Standards Institute (CLSI) system, we determined antimicrobial sensi-
tivity and resistance through the standard Kirby-Bauer disk diffusion and commercial disks. The identification of
the microorganisms was made using eosin methylene blue agar (EMB) and blood agar. Regarding the ESBL
identification, positive cultures were assessed using cefuroxime + ceftriaxone and amoxicillin-clavulanic acid as
the identifying disc to differentiate the growth patterns between antibiotics with and without lactamase inhibitor.
Antimicrobial sensitivity and resistance were assessed using Mueller-Hinton agar. The antibiotic susceptibility of
the pathogens was studied by using piperacillin/tazobactam 100/10 mcg, meropenem 10mcg, imipenem 10mcg,
amikacin 30 mcg, ceftriaxone 30ug, clindamycin 2mcg, penicillin G 1 U, trimethoprim/sulfamethoxazole 1.25/
23.75 mcg, vancomycin 30 mcg, tetracycline 30 mcg, and levofloxacin Smcg.®

The chest CT was evaluated by two expert chest radiologists, who were unaware of the clinical information and the
bacteriology to increase the reliability of the diagnosis, and the decisions concerning the CT findings reached by consensus.

The results were recorded and analyzed by SPSS software version 23.0, and outcomes were displayed as mean SD for
continuous variables and percentage for categorical variables.

This study was approved by the research ethics committee of Mogadishu Somali Turkish Education and
Research Hospital (Reference Number: MSTH/6385) and performed in accordance with the principles of the
Declaration of Helsinki. The requirement to obtain written informed consent from each patient was waived
because this was an observational retrospective study. The patients’ information were anonymous and non
identifiable.

5224  roes International Journal of General Medicine 2022:15

Dove!


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

Dove Yusuf Mohamud and Mukhtar

Results

Clinical and Socio-Demographic Characteristics

We extracted data from nineteen patients with clinicoradiological confirmed septic pulmonary embolism (SPE) admitted
to the hospital between 02.01.2016 and 08.02.2021. Due to a lack of demographic and baseline data from the hospital
information system (HIS), we excluded five of the 24 patients from the report.

There were 63.2% men and 36.8 women with a mean age of 49 (15-78). The potential source of infection was
identified as venous catheter-associated with bloodstream infection predominantly (57.9%), followed by Soft tissue and
bone sites (21%), Peritonsillar abscess (10.5%), and urine (5.3%). Table 1 lists the microorganisms detected.

The most common presenting features were fever (79%), Shortness of breath (73.7%), Cough (53.6%), Hemoptysis
(26.3%), Chest pain (47.4%), and altered level of conscious (36.8%) (Table 1). Most patients had 84.2%, had at least one
comorbidity, but chronic kidney injury (68.4%) was the most common comorbidity. Among all patients, 57.9% required
non-intensive care unit admission, while the remaining was admitted to the intensive care unit (ICU). More than two-
thirds of all patients were recovered, while 26.3% had died.

Laboratory Characteristics

A Complete blood count (CBC), liver function and Renal function tests was performed in all patients including those in
the ICU and the mean differential CBC showed WBC (14.3505) (p 0.589, 95% [CI] 0.701-1.475) with Neutrophils being
the most common, followed by ESR with a mean range of (97.2632) (p 0.885, 95% [CI] 0.957-1.157), ALT (38.5789) (p
0.866, 95% [CI] 0.957-1.025), AST (67.2632) (p 0.196, 95% [CI] 0.978-1.050), Creatinine (5.3474) (p 0.144, 95% [CI]
0.446-1.737), and UREA (141.7895) (p 0.081, 95% [CI] 0.970—1.047).

Microbiological Characteristics
Blood culture of both anaerobic and aerobic forms was performed for most patients in the study (57.9%), a culture of soft
tissue (15.8%), sputum (15.8%), and urine (10.5%) were also performed in some patients.

Seven microorganisms have shown growth in the culture, with staphylococcus aureus being the most pathogen
identified in the cultures (about 52.6% of the total cases), followed by Escherichia coli (15.8%). Only one patient was
isolated from extended-spectrum B-lactamases (ESBL)-producing Escherichia coli, and none of our patients were
founded multiple drug resistance (MDR).

We performed an antimicrobial susceptibility profile of 12 varying antibiotic categories. Trimethoprim/sulfamethox-
azole (TMP/SMX), Ampicillin, and Ceftriaxone expressed the highest resistance level, about a 100% resistance pattern
against SPE pathogens disregarding a specific pathogen. On the other hand, Clindamycin, Tigecycline, Vancomycin, and
amikacin revealed the overhead sensitivity rate among all microbes in about 100% of the cases. Comprehensive details
about antimicrobial resistance against bacterial pathogens are shown in Table 2.

Radiological Characteristics

Chest computed tomography (CT) scans were performed for all 19 patients, and typical characteristics for images of the
pathological findings in SPE cases are presented in Figure 1. According to the location of the lesion, central distributions
were the most patterns in all the patients (47.4%), followed by peripheral distribution (26.3%), while diffuse distributions
were represent 26.3%.

On the other hand, as stated by the type of lesions on the chest CT, bilateral opacities were the most common
radiographic type of lesions finding and were presented in all the patients (100%), followed by nodular (73.9%),
cavitation (57.9%), consolidation (47.4%), non-nodular (26.3%), pleural effusion (26.3%) and Feeding vessel
sign (15.8%).

Echocardiography
Transthoracic echocardiography was performed in 15 patients, and we detected significant abnormalities only in one
patient, which demonstrated a large, echogenic mobile focus attached to the tricuspid valve and severe tricuspid
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Table | Baseline Characteristics, Laboratory Findings and Outcomes of 19 Patients
Diagnosed and Treated with Septic Pulmonary Emboli Between Years 2017 and 2020

Variables Frequency | Percentage
Age - Mean (Range) Years 49 (15-78)
Sex Male 12 63.2%
Female 7 36.8%
Site of admission Normal service I 57.9%
ICU 8 42.1%
Site of culture Blood culture I 57.9%
icroorganism Urine culture 3 15.8%
Soft tissue culture 3 15.8%
Sputum culture 2 10.5%
Source of infection Venous catheter associated blood I 57.9%
stream infection
Soft tissue and bone 4 21%
Pretonsilarabcess 2 10.5%
Urine | 5.3%
Infective endocarditis | 5.3%
Outcome Recovery 14 73.7%
Death 5 26.3%
Comorbids
Chronic renal failure 13 68.4%
Diabetes 7 36.8%
Hypertension 5 26.3%
Heart failure 3 15.8%
Chronic liver disease 2 10.5%
Cerebrovascular disease 2 10.5%
Venous thromboembolism | 5.3%
Malignant | 5.3%
Predisposing factors
Venous catheter 12 63.2%
Immunocompromised 10 53.6%
Nosocomial infection 12 63.2%
Trauma 4 21%
IV drug users | 5.3%
Others 3 15.8%
(Continued)
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Table | (Continued).

Variables Frequency | Percentage
Clinical features

Fever 15 79%
Shortness of breath 14 73.7%
Cough 10 53.6%
Hemoptysis 5 26.3%
Chest pain 9 47.4%
Altered level of conscious 7 36.8%
Hypotension 5 26.3%
Others 3 15.8%
Vital signs Mean Range
SBP- mean (range) mmHg 121 66-207
DBP- mean (range) mmHg 70.9 33-114
SPo2- mean (range) % 88.9 65-99
RR- mean (range) Breath per minute 19.4 14-28
HR- mean (range) beats per minute 98.9 69-139
Laboratory investigation

WBC 14.3 2.7-237
Neutrophils 71.7 10.5-95.5
HB 98.9 69-139
Platelets 98.9 69-139
ESR 97.3 45217
CRP 125.6 24.2-316.9
AST 67.6 10-275
ALT 38.6 3-272
UREA 141.8 31-358
Creatinine 5.3 0.61-15.68
INR 1.5 0.8-3

regurgitation. Figure 2 (A&B) depicts the patient’s echocardiogram picture. None of our patients underwent transeso-

phageal echocardiography.

Management and Prognostic Factors for the Outcome Among Patients of SPE
After an empirical antibiotic regimen, all patients received parenteral antimicrobial therapy correlated to the culture

results with duration of 5 to 10 weeks. Aside from antimicrobial treatment, the management of these patients included
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Table 2 Microbiologic Features, Chest Computed Tomographic Findings, and Management of 19 Patients Diagnosed with Septic
Pulmonary Emboli Between Years 2017 and 2020

Variables Frequency Percentage
Type of microorganism S. aureus 10 52.6%
E. coli 3 15.8
E. coli (ESBL) 2 10.5
Klebsiella | 5.3%
Enterobacter aerogenes | 5.3%
Acinetobacter baumannii | 5.3%
Citrobacter freundii | 53%
Pathogens Antibiotic Resistant level
STX PG PT GM CTX LF CL VM MP IP TC AK
S. aureus 100 and | 100 and 90% 70% 90% 40% 0% 0% 10% 0% 0% 0%
E. coli 100 and | 100 and 50% 50% 100 and | 50% 0 and 0 and Oand | 0and 0 and 0 and
E. coli (ESBL) 100 and | 100% 50% 50% 100% 50% 0% 0% 50% 50% 0% 0%
Klebsiella 100 and | 100 and 100 and 100 and 100 and | 0% 0% 0% 0% 0% 0% 0%
Enterobacter aerogenes 100 and | 100 and 100 and 100% 0% 100% 0% 100% 0% 100% 0% 0%
Acinetobacter baumannii 100% 100% 100% 0% 100% 0% 0% 0% 100% | 100% 0% 0%
Citrobacter freundii 100% 100% 100% 0% 100% 0% 0% 0% 0% 0% 0% 0%
RADIOLOGICAL FINDINGS
Location of the lesion Central 9 47.4%
Peripheral 5 26.3%
Diffuse 5 26.3%
Type of lesion Bilateral opacities 19 100%
Nodular 14 73.9%
Cavitation I 57.9%
Consolidation 9 47.4%
Non nodular 5 26.3%
Pleural effusion 5 26.3%
Feeding vessel sign 3 15.8%
Lymphoadenopathy | 5.3%
Echocardiography Yes 15 79%
No 4 21%
MANAGEMENT
Antibiotics 19 100%
Systemic anticoagulant 13 68.4%
Extrapulmonary fasicotomy +or abscess drainage or debridement 5 26.3%

Abbreviations: STX, trimethoprim/sulfamethoxazole; PG, penicillin G; PT, piperacillin/tazobactam; GM, gentomycine; CTX, ceftriaxone; LF, levofloxacin; CL, clindamycin;
VM, vancomycin; MP, meropenem; IP, imipenem; TC, tetracycline; AK, amikacin.
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Figure | (A and B). Panel (A): An axial enhanced chest CT scan demonstrating Multiple predominantly solid pulmonary nodules randomly distributed throughout both
lungs, some of which with central cavitations in the right side. Panel (B): An axial enhanced chest CT scan showing with multiple small peripheral cavitating pulmonary
nodules with bilateral pleural effusion.

systemic anticoagulant (13 cases), extra-pulmonary fasciotomy and abscess drainage (three cases), and debridement (two
cases).

Most of the patients (73.7%) recovered from their illness. The median duration of hospitalization was 11. 5 days
(range, 3 to 69 days). A Follow-up CT scan manifested improvement following antimicrobial therapy, except for two
patients who were unavailable for follow-up after discharge from the hospital. No identifiable long-term complications
were resulting from SPE.

The total mortality rate for SPE patients in this study was 26% (5 patients). Logistic regression and a univariate study
of clinical, predisposing, vital, and laboratory parameters were used to evaluate prognostic factors for the outcome of
SPE patients. The patient’s oxygen saturation level and altered mental state were associated with a high SPE mortality
rate (Table 3).

Discussion
Septic pulmonary embolism (SPE) is an unusual condition characterized by the implantation of infected thrombi into the
pulmonary vasculature from a variety of infectious sources, resulting in a parenchymal infection with high morbidity and
death.' In this study, we point up the clinicoradiological features, microbiological spectrum, and clinical course of
patients with SPE, as well as to promote the identification, diagnosis, and prognosis of this unusual disease.

Similar to previous SPE studies, the manifestations of fever, shortness of breath, cough, hemoptysis, and chest pain
were the most common clinical presentations of patients with SPE in our study.>>*'°
One of the most extensive and early studies from china regarding SPE reported by Jiang J et al presented that 21.4%

of cases of SPE were seen in the setting of Skin and other soft tissue infections secondary to nosocomial infection, in
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Figure 2 (A and B). Panel (A): A transthoracic echocardiography study of a 33 years old male revealed with a large, echogenic mobile focus attached to the tricuspid valve.
Panel (B) : A transthoracic echocardiography finding demonstrated with severe tricuspid regurgitation.

contrast to the western countries where IV drug abuse had been a common predisposing factor for SPE.'"'> GOODWIN
NJ and associates reported that Infection-related to catheters inserted for diagnostic or therapeutic interventions,
including hemodialysis catheter, has appeared as a common cause of SPE, along with increasing numbers of immuno-
compromised patients."'®> The present study describes the importance of venous catheter-associated bloodstream infec-
tions as a fundamental source. At the same time, only one of our patients was IV drug abuse, and none of the patients
were isolated septic abortion.

Various gram-negative, gram-positive bacteria and fungi are related to SPE, and the distribution of the pathogens is
separate according to the studies reported. In the present study, staphylococcus aureus was the most common causative
microorganism isolated from different sources of culture that are similar to the previously reported studies.>'* !¢ A study
from South Korea by Lee SJ et al revealed that Klebsiella pneumoniae was the most common isolated pathogen detected
in culture.’

Decisions regarding selection specific antimicrobial use and duration of treatment were responsible for the pathogen
detected from the culture and its antibiotic susceptibility. In the present study, Trimethoprim/sulfamethoxazole (TMP/
SMX), Ampicillin, and Ceftriaxone expressed the highest resistance level, about a 100% resistance pattern against SPE
pathogens, while Clindamycin, Tigecycline, Vancomycin, and amikacin revealed the overhead sensitivity rate among all
microbes in about 100% of the cases.

In this study, almost one-third of the patients had Chronic renal failure (68.4%), followed by diabetic 36.8%) and
hypertension (26.3%).

As suggested by Kuhlman and cook, the diagnosis of SPE can be made based on the chest CT findings, although the
findings are not pathognomonic.>® All patients who enrolled in this study underwent chest CT during their hospitaliza-
tion. Bilateral parenchymal opacities (100%), nodules (73.9%), and cavitations (57.9%) were the most common
radiological manifestations in our study. In contrast to our research, pulmonary nodules were the most common chest
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Table 3 Baseline Characteristics, Univariate Analysis and Logistic Regression Analysis of Outcome Factors for 19 Patients with SPE
Between Years 2017 and 2020

Variables Frequency (%) Outcome of the Patients Logistic Regression Analysis
Vital Signs Mean Range Recovered Died P value Cl Interval
Upper Lower

Systolic BP 123.6mmHg 14 5 0.257 0.942 1.211
Diastolic BP 70.90mmHg 14 5 0.090 0.560 1.103
Heart Rate 98.90bpm 14 5 0.080 0814 1.404
SPO2 88.90% 14 5 0.035 0.706 2.130
Respiratory Rate 19.47bpm 14 5 0.120 0.934 1.469

Clinical characteristics

Fever 15 (79%) 14 5 0.160
Dyspnea 14 (73.7%) 14 5 0.160
Cough 10 (52.6%) 14 5 0.814
Chest pain 9 (47.4%) 14 5 0.648
Altered mental status 8 (42.1%) 14 5 0.026
Hemoptysis 5 (26.3%) 14 5 0.599
Hypotension and shock 4 (21%) 14 5 0.261
Other symptoms 3 (15.8%) 14 5 0.814s

Predisposing factors

Venous Catheter Insertion 12 (63.2%) 14 5 0.363
Nosocomial infection 12 (63.2%) 14 5 0.865
Immunosuppressed state 10 (52.6%) 14 5 0.701
Trauma 4 (21.05%) 14 5 0.226
Other factors 3 (15.8%) 14 5 0.764
IV Drug use I (5.3%) 14 5 0.086

Comorbidities

Chronic renal failure 14 (73.7%) 14 5 0.709
Diabetes Mellitus 7 (36.8%) 14 5 0.363
Hypertension 5 (26.3%) 14 5 0418
Heart failure 3 (15.8%) 14 5 0.764
Liver failure 2 (10.5%) 14 5 0.372
Cerebrovascular disease 2 (10.5%) 14 5 0.372
Venous thromboembolism I (5.3%) 14 5 0.086
Malignancy I (5.3%) 14 5 0.539

(Continued)
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Table 3 (Continued).

Variables Frequency (%) Outcome of the Patients Logistic Regression Analysis

Vital Signs Mean Range Recovered Died P value Cl Interval
Upper Lower

Lab results

WBC 14.3505 14 5 0.589 0.701 1.475

Neutrophils 71.6705 14 5 0.155 0.928 1.312

ESR 97.2632 14 5 0.885 0.957 1.157

CRP 125.5637 14 5 0.706 0.954 1.028

AST 67.2632 14 5 0.196 0.978 1.050

ALT 38.5789 14 5 0.866 0.959 1.025

INR 8.9953 14 5 0.552 0.792 1.325

Creatinine 5.3474 14 5 0.144 0.446 1.737

UREA 141.7895 14 5 0.081 0.970 1.047ss

Radiological findings

Non nodular 5 (26.3%) 14 5 0.120

Cavitation 11 (57.9%) 14 5 0.912

Consolidations 9 (47.4%) 14 5 0.701

Feeding vessel ring 3 (15.8%) 14 5 0.084

Lymphadenopathy 1 (5.3%) 14 5 0.539

Pleural effusion 5 (26.3%) 14 5 0.120

Central lesion 5 (26.3%) 14 5 0.418

Peripheral lesion 9 (47.4%) 14 5 0.701

Diffuse lesion 4 (21.05%) 14 5 0.380

CT feature reported by the previous studies.>> According to the research by Goswami and Liu et al, All patients had
peripheral nodular lesions on chest CT scan, and therefore probably caused by septic occlusion of the small peripheral
pulmonary arterial branches.'”” In the studies of KWON, the detailed CT characteristics of peripheral nodules in
pulmonary septic emboli may be able to differentiate the causative microorganisms and to provide additional information
regarding treatment plans in patients with SPE.'”"'®

In the absence of adequacy of echocardiographic findings or other signs of infective endocarditis were needed for
further evaluation to identify the infectious source as reported by VOS et al.'” In this study, echocardiography was
performed for 15 patients. We detected significant abnormalities for only one patient found to have tricuspid valve
vegetations with mitral and tricuspid regurgitation. Transesophageal echocardiography is known to provide greater
spatial resolution compared to the transthoracic approach, and it is a superior method for detecting small vegetation.*”

The mortality rate for SPE in the current study was 26.3% (5 patients), while the recovery rate was 73.7%.'* The
probable reasons for mortality include refractory shock with resultant renal failure or grave pulmonary complications,
including hemorrhage and hemoptysis. In 2013, Goswami et al described 40 patients with SPE; eight (20%) patients did
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not survive during hospitalization.! Another data from MacMillan et al reported that eight patients have died from SPE
with a mortality rate of 13.3%."?

Early diagnosis of an embolic phenomenon to other organ systems like the central nervous system can significantly
influence a patient’s outcome, as NISHIMURA and his associates reported.”’

Oz A et al demonstrated that elevated levels of plasma osmolality may have a predictive value for in-hospital
mortality in acute pulmonary embolism patients.*?

In the current study, the prognostic factors associated with the outcome of SPE patients included low-level oxygen
saturation and altered mental status and significantly associated with a high mortality rate of SPE patients. This study
suggests that microbiological and radiological findings, comorbidities, and laboratory characteristics do not affect
prevalence and impact on mortality in patients with SPE. Hypotension, fungal infection, infections caused by MDRPs,
severe coagulation abnormalities, and septic shock accompanied by multiple organ failure were all identified as risk

factors for SPE mortality by Jiang and Ye et al, which are incompatible with the current study findings.'"*

Limitations
The retrospective aspect of this research and the selection bias involved in a single-centre study are the main limitations
of our research.

Another limitation of the study is that several cases of infective endocarditis may have been missed since transthor-
acic echocardiography was not performed on all patients. None of them underwent transesophageal echocardiography.

Finally, due to the limited patient sample, we were unable to classify significant predictors of mortality.

Despite these limitations, our research offers the clinicoradiological features, microbiological spectrum, and clinical
course on patients with SPE who do not or require critical care, as well as treatment outcomes in patients with SPE to
promote the identification, diagnosis, and prognosis of this unusual disease.

Conclusion
Combining clinical suspicion with a strong knowledge of fundamental chest CT scan may allow emergency physicians to
rule in and promote the identification, diagnosis, and treatment of this unusual disease.

Early diagnosis of an embolic phenomenon to other organ systems like CNS can significantly impact a patient’s
outcome.

The findings of this study presented that altered mental status and low oxygen saturation are associated with a high
mortality rate in patients with SPE, especially those requiring critical care.

There are a number of gaps in our knowledge around public involvement in SPE that follow from our findings, and
would benefit from further research,including some of the risk factors of SPE were not mentioned in this research like
HIV, aspergillosis, fungal ball and to measure the association between risk factors and SPE. Also, it is needed population
based studies to evaluate the incidence and long-term outcome of SPE.
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