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Abstract
A variety of gram-positive infections can be treated with daptomycin. Daptomycin-induced acute
eosinophilic pneumonia (DEP) is a rare adverse drug reaction with nonspecific clinical findings of dyspnea,
dry cough, and fever. Although diagnostic criteria exist, prompt recognition is important to prevent rapid
progression and respiratory failure. In this case, a 69-year-old female was initially admitted due to a
prosthetic joint infection; however, her case was complicated by DEP.
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Introduction
Daptomycin is a cyclic lipopeptide bactericidal antibiotic initially approved for its activity against gram-
positive organisms including methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant
Enterococci (VRE) [1]. It can be used for infections of the skin, soft tissue, and bone, as well as bacteremia
and infective endocarditis. It has a variety of off-label applications such as prosthetic joint infections caused
by MRSA or VRE, epidural abscesses, diabetic foot infections, and vertebral osteomyelitis [2]. With the
increased use of daptomycin against resistant gram-positive organisms comes the risk of developing acute
eosinophilic pneumonia, a rare, yet potentially, fatal adverse drug reaction [3].

Daptomycin-induced acute eosinophilic pneumonia (DEP) is the result of macrophage presentation of the
drug or drug-hapten combination to helper T-cells, resulting in interleukin-5 release and subsequent
eosinophil chemotaxis to the lungs. Although the exact mechanism of DEP is not known, it is thought to be
related to the drug molecules binding to pulmonary surfactant and causing epithelial cell injury [4,5].
Clinically, acute eosinophilic pneumonia is characterized by fever, dyspnea, non-productive cough, and
diffuse pulmonary infiltrates with crackles on auscultation, frequently progressing to acute hypoxic
respiratory failure. Diagnostic criteria for DEP include recent daptomycin exposure, new infiltrates on
computed tomography (CT), bronchoalveolar lavage (BAL) with greater than 25% eosinophils, and clinical
improvement following withdrawal of the drug [5]. Prompt recognition and intervention in this acute
inflammatory process can prevent further destruction of the lung parenchyma, lead to the reversal of
damage, and allow for the resolution of symptoms.

Case Presentation
A 69-year-old female with a history of Hashimoto thyroiditis, right knee total knee arthroplasty, chronic
obstructive pulmonary disease (COPD), and a recent diagnosis of mitral valve MRSA endocarditis on
daptomycin presented to the emergency department (ED) with a history of right knee swelling for a few days.
Three weeks prior, she was admitted to an outside hospital for confusion and was found to have mitral valve
MRSA endocarditis and possible septic emboli to the brain. She was discharged with a plan to continue
daptomycin treatment for a total of six weeks. Right knee pain, swelling, and warmth developed during this
admission and persisted after discharge. Magnetic resonance imaging (MRI) of the right knee ordered by her
primary care physician (PCP) showed a large joint effusion.

In the ED, vital signs and physical examination were notable for hypotension, tachycardia, right knee
swelling, and bilateral rales. She was afebrile and breathing comfortably on room air. Initial labs revealed an
elevated white blood cell count (WBC), eosinophilia, anemia, and thrombocytosis. C-reactive protein (CRP)
was also elevated; however, lactic acid was normal. Initial lab values as well as their trends are presented in
Table 1. Diagnostic arthrocentesis showed turbid fluid and was remarkable for the following elevated
findings: 51,000 WBC/mm³, 9,000 red blood cells (RBCs)/mm³, and 97% neutrophils. Her chest X-ray showed
basilar atelectasis and patchy infiltration in the lateral aspect of the right upper lobe. She was promptly
treated with intravenous (IV) vancomycin, ceftriaxone, and fluids. With the concern of a right prosthetic
joint infection in the setting of MRSA endocarditis, the patient underwent debridement and retention of the

1 1 2 1 1

3

 
Open Access Case
Report  DOI: 10.7759/cureus.42121

How to cite this article
Arcalas C, Artola R, Hanna M E, et al. (July 19, 2023) An Unexpected Turn of Events in a Patient With Mitral Valve Endocarditis. Cureus 15(7):
e42121. DOI 10.7759/cureus.42121

https://www.cureus.com/users/457956-chelsea-jane-arcalas
https://www.cureus.com/users/506789-richard-m-artola
https://www.cureus.com/users/429306-megan-e-hanna
https://www.cureus.com/users/506791-han-li
https://www.cureus.com/users/506790-sydney-levy
https://www.cureus.com/users/242834-gautam-s-kalyatanda
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


prosthesis, and intraoperative tissue was cultured for bacteria, fungi, and acid-fast bacilli.

 Day of admission Day 3 Day 10 Day 15 Day 19 Day 22 Reference range

WBC 25.2 24.7 25.7 17.2 11.2 11.5 4–10 × 10³/µL

Hemoglobin 10.3 9.3 7.7 9 8.1 8.1 12–16 g/dL

AEC 1.26 0.94 1.8 0.17 0.34 0.56 0.03–0.46 × 10³/µL

Platelet count 536 562 756 880 653 574 150–450 × 10³/µL

Lactic acid 2  1.3    0.3–1.5 mmol/L

CRP 389  247 69   0–5 mg/L

TABLE 1: Trends in laboratory values.
WBC: white blood cell count; AEC: absolute eosinophil count; CRP: C-reactive protein

On admission, Infectious Disease (ID) recommended restarting IV daptomycin and discontinuing
vancomycin and ceftriaxone. Because she was not a surgical candidate for mitral valve repair, the plan was
to continue her previous regimen and treat her with daptomycin for six weeks. During her hospitalization,
she became hypoxic, requiring 2 L of oxygen via a nasal cannula, and endorsed acute-on-chronic neck pain
attributed to chronic cervical stenosis. She developed fevers on the third day of admission, necessitating the
broadening of her antibiotic regimen to include IV piperacillin/tazobactam. A CT scan of the chest was
ordered and showed interstitial thickening with upper lobe predominance and ground-glass changes (Figure
1), likely reflecting interstitial lung disease (ILD) without any consolidation. WBC and absolute eosinophil
count continued to uptrend, as shown in Table 1. Piperacillin/tazobactam was discontinued after five days.
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FIGURE 1: (A-D): Four panels of a CT scan of the chest on day five of
admission showing upper lobe predominant interstitial thickening with
ground-glass changes.
CT: computed tomography

Due to increasing leukocytosis and persistent fevers, there was a concern for a brain abscess, especially given
the previous septic emboli in the brain seen at the outside hospital. Other possible causes were considered,
including vertebral osteomyelitis and persistent septic joint. The latter was considered low probability due to
an unremarkable physical examination and lack of knee pain and swelling. Her history of COVID-19 and
COPD was thought to be the cause of her hypoxia and non-productive cough, but upon review of her records
from her PCP’s office from a few weeks prior, X-ray findings showed hyperinflation with no interstitial
changes or other signs of ILD.

With persistent leukocytosis despite antibiotics, persistent peripheral eosinophilia, worsening interstitial
lung infiltrates, and new oxygen requirement, there was a concern for daptomycin-induced eosinophilic
pneumonia. Repeat CT chest showed worsening ground-glass opacities and septal thickening with a crazy-
paving appearance (Figure 2).
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FIGURE 2: (A-D): CT scan of the chest on day 10 of admission showing
interval increase in interstitial findings.
CT: computed tomography

Daptomycin was discontinued, IV vancomycin was started, and a bronchoscopy was requested. A CT of the
head showed new ring-enhancing lesions in the same areas as the previously noted septic emboli (Figure 3,
Panels A-C). An MRI of the brain confirmed the CT findings. Neurosurgery was consulted; medical
management and serial brain MRIs were recommended as the abscesses were too small for neurosurgical
intervention. On day 14, the patient underwent a bronchoscopy, and BAL was remarkable for the following
elevated findings: 12% eosinophils, 31% neutrophils, and 11% mono/macrophages. Initial cultures were
negative for Aspergillus and acid-fast bacilli but positive for Candida albicans, which was thought to be a
colonizing organism.
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FIGURE 3: (A-C): MRI of the brain on day 12 of admission showing a 1.1
× 1.1 × 1.0 cm lesion in the right lentiform nucleus, a 1.9 × 1.3 × 1.7 cm
lesion in the right occipital lobe, and a 2.5 × 1.4 × 1.6 cm lesion in the
right cerebellum. (D-F): MRI of the brain on day 14 of admission
showing a slight decrease in the size and no new lesions: a 9 × 7 mm
lesion in the right lentiform nucleus, a 1.4 × 1.2 cm lesion in the right
occipital lobe, and a 2.2 × 1.2 cm lesion in the right cerebellum.
MRI: magnetic resonance imaging

The patient’s respiratory status improved three to four days after discontinuing daptomycin. Steroids were
considered but not added to the treatment regimen due to her concurrent infection and risk of
immunosuppression. Her dry cough resolved, she no longer had dyspnea on exertion, and she no longer
required supplemental oxygen. On day 17, the patient reported feeling at baseline. Her second brain MRI
noted no new ring-enhancing lesions and a slight decrease in the size of the abscesses compared to her
previous study (Figure 3, Panels D-F). Her labs improved and her eosinophils normalized, as shown by the
day 19 values in Table 1. The patient continued to improve clinically and was discharged after 22 days on IV
vancomycin treatment for a total of eight weeks. A repeat MRI of the brain showed a continued decrease in
lesion size (Figure 4A). A repeat chest CT after one month showed a decrease in ground-glass opacities
(Figure 4B).
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FIGURE 4: MRI of the brain (A) and CT scan of the chest (B) one month
after discharge showing an overall decrease in lesion size and ground-
glass opacities.
MRI: magnetic resonance imaging; CT: computed tomography

Discussion
The following criteria characterize DEP: (1) >25% eosinophils on BAL, (2) fever, (3) clinical and radiographic
evidence of pneumonia, and (4) disease onset and withdrawal immediately following drug initiation and
cessation, respectively [5-7]. Our patient had 12% eosinophils on BAL, which may be explained by the fact
that the sample was obtained three to four days after stopping daptomycin. Although the patient did not
meet all the criteria, the diagnosis is still probable [8], with her pneumonia rapidly resolving following
daptomycin withdrawal. The diagnosis is likely more difficult in the setting of the COVID-19 pandemic,
given the prevalence of long-term sequelae and structural lung disease. To our knowledge, there are only
two other case reports discussing DEP in the setting of COVID-19 [9,10]. Given our patient’s recent COVID-
19 pneumonia and the complexity of her medical conditions, this diagnosis was challenging to identify
among other confounding factors.

Long COVID-19 infection was considered given her history and persistent dry cough, but this was ruled out
due to the absence of interstitial changes on chest X-ray four months prior and a negative COVID-19 nucleic
acid amplification test. Likewise, Aspergillus, Mycobacteria, Coccidioides, and Strongyloides were eliminated
by negative serologies and BAL culture. The prior chest X-ray, coupled with the absence of multisystemic
involvement, made eosinophilic pneumonia with polyangiitis unlikely.

Hayes et al. first described DEP in a patient treated for endocarditis following a week of daptomycin therapy,
and the phenomenon has since been increasingly reported [11]. Out of 196 patients with drug-induced
eosinophilic pneumonia, daptomycin accounted for 32 cases [12]. Risk factors for DEP include male sex,
older age, and prolonged daptomycin therapy [7]. Renal dysfunction is also common. Although our patient
was older, she was female and did not have renal impairment.

Furthermore, the mean duration of daptomycin therapy before the onset of symptoms is three weeks [13];
our patient experienced DEP as early as 10 days after daptomycin treatment. Typical clinical findings
include fever, dyspnea, malaise, and elevated CRP. Radiographic findings include patchy bilateral
consolidations and ground-glass opacities, but these can vary [14]. Most cases received daptomycin for
severe infection, most commonly endocarditis, prosthetic joint infection, osteomyelitis, or abscess.
Withdrawal of daptomycin invariably leads to recovery, often within 72 hours. Our patient demonstrated a
remarkable clinical course complicated by MRSA endocarditis, septic arthritis of a prosthesis, and septic
brain emboli, making the prompt diagnosis and withdrawal of DEP critical in her recovery. Although DEP is
increasingly reported, it remains a poorly understood phenomenon, and, to our knowledge, the current
literature comprises only case reports or series. Given daptomycin’s primary indication for Staphylococcus
aureus bacteremia or endocarditis, it is particularly pertinent for clinicians to identify iatrogenic DEP in a
critically ill patient.

Conclusions
When considering pneumonia as a diagnosis, it is important to have a low threshold of drug-induced
etiologies. This was especially true in the case of this patient, as she was already on an antibiotic regimen at
the initial presentation. Additionally, with a generous overlap in clinical presentation, this case adds to the
limited body of literature surrounding acute eosinophilic pneumonia in the setting of COVID-19. Most
importantly, due to the significant morbidity and mortality that this adverse drug reaction is associated
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with, this case highlights the importance of early recognition of DEP as well as early intervention.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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