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Abstract

reported to be improving.

endocarditis.

Background COVID-19, an emerging disease raised as a pandemic, urgently needed treatment choices. Some
options have been confirmed as lifesaving treatments, but long-term complications must be clearly illustrated. Bacte-
rial endocarditis is a less frequent disease among patients infected with SARS_COV_2 compared to other cardiac
comorbidities in these patients. This case report discusses bacterial endocarditis as a potential adverse effect after
administering tocilizumab, corticosteroids, and COVID-19 infection.

Case presentation In the first case, a 51-year-old Iranian female housewife was admitted to the hospital with fever,
weakness, and monoarthritis symptoms. The second case is a 63-year-old Iranian woman who is a housewife admit-
ted with weakness, shortness of breath, and extreme sweating. Both cases tested positive for Polymerase chain
reaction (PCR) less than one month ago and were treated with tocilizumab and corticosteroid. Both patients were
suspected of infective endocarditis. Methicillin-resistant Staphylococcus aureus (MRSA) was detected in the blood
cultures of both patients. The diagnosis of endocarditis is confirmed for both cases. Cases are subjected to open-heart
surgery, a mechanical valve is placed, and they are treated with medication. In subsequent visits, their condition was

Conclusion Adjacent to cardiovascular inclusion as COVID-19 disease complications, secondary infection taken after
the organisation of immunocompromising specialists can result in basic maladies and conditions counting infective
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Background

COVID-19 was identified in December 2019. The first
infection was detected in a patient complaining of flu-like
symptoms in Wuhan, China [1-3]. Respiratory involve-
ment is the dominant feature of COVID-19 infection.
It includes a broad spectrum of presentations, rang-
ing from mild upper airway symptoms to acute respira-
tory distress syndrome (ARDS). Nevertheless, due to
severe infection, multiorgan involvement is responsible
for mortality besides ARDS [4, 5]. The COVID-19 infec-
tion viral phase is followed by the inflammatory phase,
which results in multiorgan involvement. Macrophage
activating syndrome (MAS) and increased levels of inter-
leukin-6 (a pro-inflammatory cytokine) associated with

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line

to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13256-023-03970-6&domain=pdf
http://orcid.org/0000-0002-5601-5151
http://orcid.org/0000-0002-2468-4414
http://orcid.org/0000-0002-0155-2291
http://orcid.org/0000-0003-1207-1511
http://orcid.org/0000-0002-2345-8642
http://orcid.org/0000-0002-9747-504X

Barahimi et al. Journal of Medical Case Reports (2023) 17:274

cytokine storm in the inflammatory phase of COVID-19
infection are known to be involved in the pathogeneses
of multiorgan damage. According to the latest COVID-
19 treatment guidelines of the National Institutes of
Health (NIH), using tocilizumab (an interleukin-6 (IL-
6) receptor monoclonal blocking agent) combined with
corticosteroid is one of the treatment options in severe
COVID-19 infection. These agents also have approval
from Food and Drug Administration (FDA) [6-8].
Although tocilizumab administration in COVID-19 is
hypothesised that modulating IL-6 levels may reduce the
duration or/and severity of COVID-19, suppression of
the host immune response is considered a possible dis-
advantage of using this agent [9]. In addition, using cor-
ticosteroids as an immunomodulatory agent predisposes
the patient to secondary infection. Here we are about to
present two cases of bacterial endocarditis following toci-
lizumab administration and COVID-19 infection.

Case report

Case 1

The first case is a 51-year-old Iranian woman who is a
housewife who presented with fever and pain in the left
knee, which started about ten days ago, with oedema
and warmth, limitation of active and passive movements,
and no history of trauma. She complained about being
febrile for the past week. She reported other symptoms,
including cough, malaise, and dizziness. Her medical his-
tory included an episode of severe COVID-19 infection
4 weeks ago, confirmed by a positive positive Polymerase
chain reaction (PCR) test and treated with tocilizumab,
corticosteroid, and Remdesivir according to the latest
COVID-19 treatment guidelines of NIH without any
underlying disease. On examination, her conjunctiva was
pale. The lung’s auscultation was clear. Her heart’s aus-
cultation manifested a third-grade holosystolic murmur
which could be heard better alongside the lower left bor-
der of the sternum. The left knee is warm and edema-
tous, and active and passive movements are limited. She
was febrile with a temperature of 38.5 degrees Celsius,
a blood pressure of 100/60 mm of mercury (mmHg), a
respiratory rate of 16 breaths per minute, and an oxygen
saturation of 97%. She had tachycardia, and her heart
rate was 108 beats per minute (BPM). Her important
lab data is in Table 1. Due to fever and monoarthritis,
and suspicion of septic arthritis, arthrocentesis was per-
formed for the patient. Then she was admitted to the
ward and was started on meropenem 1 g via intravenous
line every 8 hour and vancomycin 1 g via intravenous
line every 12 hour. Methicillin-resistant Staphylococ-
cus aureus (MRSA) was detected in blood cultures, and
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Table 1 Laboratory data of cases
Lab data Case 1 Case 2
WBC (109/1) 16.2 122
Hb (g/dL) 99 85
MCV (fL) 714 80.4
PLT (10%/uL) 195 160
Creatinine (mg/dL) 1 12
Urea (mg/dL) 29 40
LDH (U/L) 548 606
SGOT (U/L) 44 41
SGPT (U/L) 49 40
Alp (U/L) 448 271
CRP (mg/dL) 65 787
Na (mg/dL) 135 138
K (mg/dL) 36 42

WBC: White Blood Cell Count, Hb: Hemoglobin, MCV: Mean Corpuscular Volume,
PLT: Platelet Count, LDH: Lactate Dehydrogenase, SGOT: Serum Glutamic-
Oxaloacetic Transaminase, SGPT: Serum Glutamic-Pyruvic Transaminase, Alp:
Alkaline Phosphatase, CRP: C-Reactive Protein, Na*: Sodium lon, K*: Potassium
lon

WBC=35,000 and PMN =92% were reported according
to knee arthrocentesis.

According to MRSA positive blood culture, with a
probability of endocarditis considering the murmur,
the case was consulted with a cardiologist who found
highly mobile echogenicity on the anterior and septal
leaflet with protruding to the right ventricle (RV) cav-
ity in favour of vegetation, induced severe tricuspid
regurgitation (TR) with tricuspid regurgitation gradi-
ent (TRG) of 17 mmbhg, in addition to mild to moderate
pulmonary insufficiency (PI) and mild pericardial effu-
sion especially in the left posterior ventricle (LV) with
systolic pulmonary pressure (SPAP) of 20-22 mmHg,
via trans thoracic echocardiography Cardiologist
decided to do an angiography on coronary arteries,
which was expected and suggested abdominopelvic
sonography and carotid arteries doppler sonography.
There was no emboly nor flow decrease in carotid arter-
ies detected by Doppler sonography and no significant
abnormal finding in abdominopelvic sonography other
than an accessory spleen measured 17.4 mm in diam-
eter (Fig. 1). Based on the COVID-19 infection history
and prolonged cough and fever, a respiratory con-
sult and spiral chest computed tomography (CT) scan
were done. In the Chest (CT) scan Tree in bud pattern,
multi-lobar cavitation, nodule, and air bronchogram
consolidation were seen (Figs. 2 and 3). To hypermo-
bility of vegetation and prolonged fever (tricuspid valve
replacement (TVR) indication), the patient’s condition
was consulted with a cardio surgeon who decided on
doing a TVR during open-heart surgery. The valve was
placed with a 31-size saint Jude mechanical valve. The
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Fig. 1 Highly mobile echogenicity on the anterior and septal leaflet
tricuspid valve replacement with protruding to right ventricle cavity
in favour of vegetation

Fig. 2 There are several nodules in both lower lobes; two cavitated
nodule is also seen in the right lower lobe; one of them is subpleural
with a feeding vessel sign

result of the surgery and recovery period was excel-
lent. After recovering from the surgery and significantly
improving her clinical condition, she was discharged.
Alarm signs and follow-up refer date was notified. Two
weeks after discharge, the patient’s cough, shortness
of breath, and limitations of active and passive move-
ments were utterly improved.

Multiple irregular cystic lesions exist in both long
fields; some show cavitation. Also, some subpleural nod-
ules with cavitation show feeding vessel signs.
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Fig. 3 There are several nodules in both lower lobes; two cavitated
nodule is also seen in the right lower lobe; one of them is subpleural
with a feeding vessel sign

Case 2

The second case is a 63-year-old Iranian housewife
who presented with weakness, headache, dyspnea, and
extreme sweating. In her past medical history, she was
a known case of Diabetes mellitus (DM) type II and
hypertension (HTN). She reported her previous hos-
pitalisation about 3 weeks ago due to severe COVID-
19 infection, confirmed with PCR positive test, which
was treated according to NIH’s latest COVID-19 treat-
ment guidelines. Her drug history included taking met-
formin 500 mg 1 tablet Bd and valsartan 80 mg 1 tablet
every night. On examination, she had dyspnea but no
respiratory distress. Her vital signs were typical: a tem-
perature of 37.8 degrees Celsius, a heart rate of 95 bpm,
normal blood pressure of 120/80, a respiratory rate of
25 breaths per minute, and oxygen saturation of 94%.
Her conjunctiva was pale. No acanthosis nigricans was
seen. Her lung’s auscultation manifested fine rale at the
bottom on both sides. Her abdominal examination was
normal, without any tenderness or abnormal findings.
She had no abnormal findings in her extremities. Her
nails had normal colour without clubbing. Her pulses
were full and symmetric. Her Body Mass Index (BMI)
was counted at about 33 kg per mitre to the second
power (kg/m X m). Her important lab data is in Table 1.
She was admitted to the ward with a COVID-19 infec-
tion complicated with hyperglycemia. After receiving
conservative treatment and insulin administration, her
blood sugar elevation was controlled. Her sweating and
malaise were handled, and all symptoms were relieved
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Fig. 4 Shaggy appearance echogenicity with multiple highly mobile
particles in favour vegetation on the posterior mitral leaflet

L

Fig. 5 There are multiple patchy consolidations and ground-glass
opacities in both lower lobes with peribronchial thickening)

after a week. However, the patient’s fever started again.
We reevaluated the patient and detected a third-grade
holosystolic murmur. According to auscultation find-
ings and prolonged fever, endocarditis was suspected,
and a cardiology consult was done. A spiral chest CT
scan and echocardiography were ordered. Trans tho-
racic echocardiography was done, and vegetation or
clot measured 17 mm X 8 mm on the anterior leaflet
of the mitral valve accompanied by mild mitral regur-
gitation (MR) was depicted (Fig. 4). The chest CT scan
showed multiple patchy consolidation and ground-glass
opacities in the lower lobes with peribronchial thicken-
ing (Fig. 5).
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Two blood cultures have been obtained. She was
started on empiric antibiotic therapy, including mero-
penem 1 g via intravenous line every 8 hour and vanco-
mycin 1 g via intravenous line every 12 hour. Based on
MRSA detection in blood culture, the initial regimen
was de-escalated. Second, follow-up echocardiography
depicted 15.9 mm X 10.2 mm shaggy appearance echo-
genicity with multiple highly mobile particles in favour
of vegetation. Moderate MR was detected, which had
an eccentric jet toward the interatrial septum (IAS)
seems to be a systolic flow reversal in two pulmonary
veins. The cardiologist sentenced that although the
vegetation density was increased. It was not likely to
send embolies, according to degeneration of the mitral
valve that was illustrated and moderate MR, which led
to severe heart failure. The patient was a candidate for
mitral valve replacement (MVR) surgery. After finish-
ing an entire course of antibiotic therapy, the patient
left the hospital against medical advice (PLHAMA). A
week later, she came back with exacerbated symptoms.
New echocardiography was done, illustrating more
mitral valve degeneration than the former echocardi-
ography and stronger MR. The cardiac surgeon con-
sulted the case, and MVR via open-heart surgery was
done. After recovering from the surgery, her clinical
condition improved. She was discharged with notify-
ing alarm signs and a follow-up refer date. Three weeks
after discharge, the patient’s shortness of breath and
weakness improved entirely.

Discussion

Here we presented two cases of bacterial endocarditis in
patients with a history of COVID-19 infection treated by
tocilizumab combined with corticosteroid and Remde-
sivi. COVID-19 infection’s main symptoms are related
to respiratory system involvement, including a broad
spectrum of presentations, ranging from mild upper
airway symptoms to ARDS [4, 5]. However, multiorgan
involvement is a consequence of severe infection, which
is responsible for mortality besides ARDS. one of the ris-
ing considerable organ involvements, which was found in
12% of patients, are cardiovascular complications, includ-
ing the rise of troponin, myocarditis, blocks, arrhythmia,
cardiac ischemia, heart failure, endocarditis, pericardi-
tis and rarely reported tamponade. Compared to other
cardiac complications, Myocardial injury prevalence
is statistically dominant [5, 10, 11]. On the other hand,
endocarditis has a tiny share. It has been rarely reported
among several cardiac involvements of COVID-19 infec-
tion with different pathogeneses and prevalence [10, 12].
Direct action of the COVID-19 virus, the inflammatory
phase of disease and cytokine storm, neurohumoral
damage in the cardiovascular system, severe hypoxia,
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electrolyte abnormalities, increased shear stress and
hypercoagulable state caused by COVID-19 infection are
some of the hypothesised pathogenesis of cardiac compli-
cations following COVID-19 illness [3, 11, 13]. However,
reported cases of infective endocarditis do not support
direct impaction of the COVID-19 virus or inflamma-
tory phase [14]. Previously reported cases raise differ-
ent scenarios to explain the occurrence of endocarditis
after COVID-19 infection. The first scenario is the pri-
mary presence of endocarditis, which is underdiagnosed
because of the massive prevalence of COVID-19 infection
and the pandemic. In this scenario, preexisting endocar-
ditis can progress and even get worse because needed not
only antibiotic administration delayed, but also immuno-
compromising agents are administered to treat COVID-
19 infection, which can exacerbate the underlying disease
[12, 15]. In these cases, the COVID-19 PCR test can be
positive or not. Although in those patients with positive
PCR tests and typical clinical findings and symptoms,
COVID-19 infection cannot be ruled out; therefore, pre-
existing endocarditis is the actual cause of illness [16, 17].
In our cases, patients experienced an episode of symp-
tom-free time, indicating that the main pathology was
cleared and patients were cured. Then another episode of
illness and somehow different signs and symptoms could
be induced by relapsing the main pathogenesis or a new
one. Therefore, our presented cases are not in favour of
this hypothesis enough. The other scenario, supported
by the presented cases in this article, is the probability of
secondary infection after receiving immunocompromis-
ing agents to treat COVID-19 infection [18]. Corticoster-
oids as an anti-inflammatory agent are extensively used
for an inflammatory phase of COVID-19 infection, which
inhibits the immune system and will raise the possibility
of secondary infection or deteriorating existing infec-
tion [19]: Tocilizumab, an interleukin 6 (IL6) receptor
blocker. IL6 is a cytokine that is an essential component
of the innate immune response, so blocking its action will
compromise immune system function [8]. This can pre-
dispose secondary bacterial, viral, and fungal infections
in patients theoretically, which is illustrated clinically in
a few studies [8, 20—24]. However, primarily we should
consider that several of these articles mentioned a short
period of follow-up and challenging diagnosis due to
mimicable symptoms and signs of COVID-19 infection
as a limiting factor in the detection of secondary infec-
tions [21, 25-29]. Another hypothesis mentions critical
illness and intensive unit care (ICU) admission contribut-
ing to secondary infection, pushing tocilizumab admin-
istration out of the spotlight [6]. Summing up the whole
data, given that both cases presented in this article had
corticosteroid and tocilizumab administration in their
past medical history, the second hypothesis is highly
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supported in our patients of the published studies do not
support this hypothesis clinically.

Conclusion

Besides other mortal complications of COVID-19
infection, secondary infections following the admin-
istration of immunocompromising agents can result
in acute diseases and conditions. We should be aware
of these complications, including infective endocar-
ditis, because early diagnosis and treatment can pre-
vent morbidities and even mortality. However, further
research is needed to prove the impact of tocilizumab
administration on secondary infections after COVID-
19 infection.
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