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Abstract: Septic cardiomyopathy (SCM) is often associated with bacterial infections but also occurs with infections with viruses such
as influenza and spirochetes, including syphilis. However, there has been no systematic investigation into whether Aspergillus
infections can cause septic cardiomyopathy. We report on such a case for the first time in a patient without immunodeficiency.
Therefore, clinicians should be concerned with septic cardiomyopathy caused by some atypical or rare pathogens when admitting such
patients.
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Introduction

Septic cardiomyopathy (SCM) is a complication of sepsis-associated reversible myocardial dysfunction characterized by
a reduced ejection fraction (EF <50%) and ventricular dilatation. SCM is accompanied by elevated levels of several
cardiac markers, which can be reversed within seven to ten days.' Numerous pathogenic infections have been associated
with SCM.?"® To our knowledge, there are no published reports on Aspergillus as a cause of septic cardiomyopathy, so
we performed the first case report.

Case
A 19-year-old male patient was transferred to our hospital from a lower hospital with the aid of extracorporeal membrane
oxygenation (ECMO). This patient presented with a high fever, shortness of breath, and mental changes for approxi-
mately 12 hours after surgery for appendicitis. Appendicular perforation with peritonitis was detected on abdominal
computed tomography (CT) when the patient was admitted to a lower hospital with metastatic right lower quadrant pain,
high fever, nausea, and vomiting. An appendectomy was performed immediately. After surgery, the patient’s blood
pressure remained low (mean arterial pressure < 60 mmHg) under continuous norepinephrine and dopamine treatment,
fluid resuscitation, and antibiotic therapy. Laboratory test results revealed the following parameters: a white blood cell
count of 3.44 x 109/L, a neutrophil ratio of 80.4%, procalcitonin (PCT) > 100 ng/mL, creatine kinase (CK) at 2849 U/L,
high sensitivity troponin (hs-TnT) at 136 ng/L, and N-terminal pro-brain natriuretic peptide (NT-proBNP) at 8713 pg/
mL. Echocardiography showed cardiac insufficiency, left ventricular enlargement, weakened wall activity, an EF of 20%,
and normal valvular activity. Cardiogenic shock was considered. Veno-Arterial Extracorporeal Membrane Oxygenation
(VA-ECMO) was initiated immediately, and the patient was transferred to our hospital.

On admission, the patient’s blood pressure was 89/50 mmHg (norepinephrine was administered at 1 ug/kg/min), and
the heart rate was 138 beats per minute, the pulse oxygen saturation (SPO2) under invasive mechanical ventilation was
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99%. Confusion was observed in the patient, and moist rales were heard in both lungs. The patient expressed pain on
abdominal palpation, and the abdominal muscles were slightly tense. The abdominal drainage fluid was yellowish, and
his extremities were clammy. Laboratory tests showed that the white blood cell count was 1.44 x 109/L, the neutrophil
ratio was 85.4%, hemoglobin was 96 g/L, the platelet count was 29 x 109/L, interleukin-6 > 5000 pg/mL, procalcitonin >
100 ng/mL, a lactate level of 5.7 mmol/L, the creatine kinase (CK) was 2175 U/L, a creatine kinase isoenzyme value
(CK-MB) of 36 U/L, and the cardiac troponin T value (¢cTNT) was 170 ng/l. An electrocardiogram revealed the presence
of sinus tachycardia, and an echocardiogram suggested cardiac insufficiency with generalized weakening of the left
ventricular wall motion, left ventricular enlargement, and an EF of 17%. A chest CT showed solid compression changes
in both lower lungs (Figure 1). An abdominal CT demonstrated free air in the abdominal cavity, retroperitoneum, and
peritoneal effusion. A cardiology consultation was requested to rule out the possibility of other cardiac diseases, and the
final diagnosis was septic cardiomyopathy. To determine the pathogen as rapidly as possible, we collected blood,
bronchoalveolar lavage fluid, and peritoneal effusion samples for culture and metagenomic sequencing (mNGS)
immediately after admission. Considering the patient exhibited an abdominal infection with pneumonia, we initiated
intravenous infusion of imipenem (1 g q8 h) combined with tigecycline (50 mg q12 h, with an initial dose of 100 mg) as
empirical anti-infective therapy. Additional treatments included organ support, appropriate analgesia and sedation, and
continuous renal replacement therapy.

On the morning of the second day, the patient’s blood pressure was 99/67 mmHg, and the SPO2 was 99%. At that
time, the norepinephrine administration was 0.5 ug/kg/min, the ECMO rotation speed was 2800 rpm, and the flow rate
was 2.45 L/min. Echocardiography showed moderate mitral and tricuspid insufficiency, and the left ventricular wall
activity was generally weakened. The EF was 27%. On the same day, the NGS results of the blood and bronchoalveolar
lavage fluid revealed the presence of Aspergillus fumigatus. To treat the fungal infection, we utilized an intravenous drip
of Amphotericin B Cholesterol Sulfate Complex (3 mg/kg/d) and atomization inhalation (25 mg/ql12h) antifungal
therapy, starting on the same day. During this period, dynamic monitoring of laboratory parameters indicated
a progressive decreasing trend in white blood cell count, procalcitonin, CK, and CK-MB values (Figure 2).

On the 6th day of ECMO treatment, the patient’s blood pressure was 105/57 mmHg without vasoactive drugs, the
ECMO rotation speed was 1500 rpm, and the flow rate was 2.0 L/min. Echocardiography indicated that the left
ventricular systolic function recovered after ECMO flow reduction, the EF was 46%, and the patient’s vital signs were
stable. ECMO was terminated on the same day. Echocardiography on the second day after cessation of ECMO showed no
abnormalities in ventricular wall motion and valvular structure, the EF was 66%, and the cardiac parameters decreased to
the normal range. NGS examination of blood and bronchoalveolar lavage fluid showed no positive results. The patient
was transferred from the ICU to a general ward for rehabilitation on day 23 and was discharged on day 42 after
improvement was observed.

Figure | Chest CT showed compression atelectasis and consolidation in bilateral lower lung.
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Figure 2 Dynamic evolution of inflammatory markers, cardiogenic markers, and echocardiographic EF values during the first 10 days in intensive care unit.

Discussion

Septic cardiomyopathy (SCM) is considered a potential complication of septic shock. Although there is no broad consensus
on the definition of SCM, most scholars believe that septic cardiomyopathy has the following three clinical features: 1)
decreased ejection fraction, with most clinical studies using a left ventricular ejection fraction (LVEF) that is <= 50% or an
EF value that is reduced by more than 10% compared with the baseline level. 2) The presence of left ventricular dilatation,
and 3) an EF and cardiac function recovery time of seven to ten days.' In previous studies, septic shock with SCM is
associated with a poor prognosis because it significantly increases patient mortality.”® Also, due to the lack of uniform
diagnostic criteria and large-scale studies, the reported incidence of SCM in sepsis/septic shock varies from 13.8 to 40%.%’

Although the specific pathogenesis of SCM is unknown, existing studies have shown that SCM is due to multiple
factors, including mediation of inflammatory mediators, effects of exosomes, and mitochondrial dysfunction in
cardiomyocytes.”'” Septic cardiomyopathy has been repeatedly observed in sepsis and septic shock, but there have
been no case reports of septic cardiomyopathy due to Aspergillus infection. Therefore, this is the first report of a case of
septic cardiomyopathy associated with Aspergillus infection, in which a patient with suppurative appendicitis and
perforation without underlying diseases rapidly progressed into cardiogenic shock. The primary clinical signs observed
in this patient were a decreased ejection fraction and left ventricular dilatation accompanied by elevated cardiac markers.
Normal cardiac function was restored within ten days by VA ECMO treatment. Other cardiac diseases were excluded,
and the only positive etiological result in the blood analysis was A. fumigatus, which confirmed the diagnosis of SCM
associated with Aspergillus infection.

Aspergillus fumigatus is a ubiquitous fungus in nature, and it is primary transmission route is airborne, first involving
the lungs and, in severe cases, additional organs via hematogenous routes.'’ When immunocompetent people inhale the
conidia, they are rapidly eliminated by the immune system. However, immunocompromised or immunodeficient
individuals are particularly susceptible to developing Aspergillus infections and invasive aspergillosis (IA), with
a mortality rate of 50% — 95%.'? However, it has been reported to occurs in non-immunocompromised individuals. In
fact, foreign studies have shown that 60% of patients who develop IA in the ICU have no traditional IA risk factors.'?
Specifically, ICU patients with Aspergillus infections often lack obvious clinical manifestations in the early stage, which
can delay early diagnosis and treatment, increasing the risk of death. We described a patient in this case with a history of
smoking but had no underlying disease, immunodeficiency, or other predisposing factors. Although the specific route of
A. fumigatus infection remains unclear, we speculate that the likely route in this patient was inhalation of airborne fungal
spores. Then, an impaired immune function due to perforation and gangrene associated with appendicitis increases the
risk of infection. Furthermore, the possible epithelial cell damage caused by smoking could have increased this patient’s
susceptibility to 4. fumigatus, which progressed into aspergillosis.

The patient presented with rapidly progressive heart failure at the onset, and his circulation remained difficult to stabilize even
with high doses of vasoactive drugs. We initiated VA ECMO when the patient was seen initially, which provided valuable time
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for patient treatment. Currently, there are no recommended guidelines or treatment strategies for SCM due to multiple factors
associated with the disease and its unclear pathogenesis. Similar to septic shock, septic cardiomyopathy treatment primarily
includes infection control, fluid therapy, the use of pressor drugs, the application of inotropic drugs and others, as well as other
ancillary treatments, including ECMO and Intra-Aortic Balloon Pump (IABP). VA ECMO is typically utilized as an alternative
treatment.'* A retrospective study by Vogel et al concluded that the survival rate of SCM patients treated with venous
extracorporeal membrane oxygenation was 75%.'> Additional reports have discussed the application of aortic balloon counter-
pulsation in SCM.'® However, due to the limited data associated with this study, a larger cohort study is needed to evaluate its
efficacy and feasibility.

Conclusions

Septic cardiomyopathy is commonly encountered in clinical practice. Clinicians should consider the presence of little-
known or atypical pathogens in SCM. Finally, VA ECMO might be an effective treatment modality for rapidly
progressing SCM.
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