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CASE REPORT

Challenges in managing a multifactorial 
eosinophilic pneumonia: daptomycin vs 
strongyloidiasis case report
Lynda G. J. Eckhardt1,2*  , Jordan L. Kelley1,2 and Dorothy Maes3 

Abstract 

Background: Eosinophilia is defined as a blood eosinophil count > 500/mcL with etiology usually an allergic reaction 
or parasitic infection which can lead to serious organ damage.

Case presentation: A patient being treated for hardware infection develops eosinophilia while on daptomycin in 
the setting of a positive strongyloides antibody. The patient was on chronic steroids prior to admission for epitheli-
opathy which complicated care. The daptomycin was discontinued, ivermectin initiated to treat strongyloidiasis, and 
high dose steroids initiated simultaneously. Eosinophilia resolved and patient discharged home after two months in 
the hospital.

Conclusion: Multifactorial eosinophilia poses question of steroid harm in the setting of parasitic infection. Patient 
was treated for both strongyloides and daptomycin induced eosinophilia with improvement and discharge from the 
hospital.
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Background
Eosinophilia should be investigated when moderate ele-
vation is present, especially with various etiologies [1]. 
Eosinophilia, defined as a blood eosinophil count > 500/
mcL and significant organ damage, can occur with mod-
erately elevated eosinophil counts > 1500/mcL due to 
the inflammatory reaction [2]. Daptomycin is a cyclic 
lipopeptide antimicrobial that provides coverage against 
gram positive bacteria [3]. Daptomycin has the poten-
tial for developing acute eosinophilic pneumonia from 
macrophages acting as eosinophilic chemoattractants 
[4]. Strongyloides is a nematode and a common cause 
of eosinophilia in immunocompromised patients [5]. 

Below we present a case report of a patient with multi-
factorial eosinophilia that was treated for strongyloidiasis 
and given steroids for daptomycin induced eosinophilia. 
Opportunistic infections and hypersensitivity reactions 
have conflicting treatments and could lead to clinical 
inertia. The patient achieved complete recovery within 
48 h of treatment with resolution of eosinophils.

Case presentation
A patient with cirrhosis, atrial fibrillation, and acute 
posterior multifocal placoid pigment epitheliopathy 
(APMPPE) presents with drainage from right lower 
extremity (RLE) splint following open reduction and 
internal fixation (ORIF) for an ankle fracture. Given 
the recent surgery, elevated inflammatory markers, and 
one week history of foul smelling drainage from surgi-
cal incisions, there was concern for right ankle surgical 
site infection (SSI) with probable implant infection given 
retained hardware. Patient was initiated on vancomycin, 
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cefepime and metronidazole for broad spectrum cover-
age pending culture results. Orthopedic surgery was con-
sulted to assess the need for surgical intervention. While 
standard of care is to remove the implant, removal would 
have been suboptimal from a surgical perspective. The 
decision was made to leave the device in place and treat 
with antimicrobials for six weeks. Intraoperative cultures 
were positive for pan-sensitive Enterococcus faecalis, 
Alcaligenes faecalis (variable resistance), Staphylococcus 
epidermidis, and Corynebacterium jeikeium. Antimicro-
bial therapy was switched to daptomycin for better cover-
age of E. faecalis, and meropenem for coverage of the A. 
faecalis. The patient was on chronic glucocorticoid treat-
ment (prednisone 60  mg daily) for APMPPE; therefore, 
after discussions with ophthalmology, it was decided to 
taper the steroids off due to improvement in vision in the 
setting of an acute SSI. Prednisone taper was initiated on 
hospital day 5 (decreasing by 10  mg every 4  days until 
off), with the last dose being administered on hospital 
day 26. On day 28 of admission, patient developed eosin-
ophilia with a rise in absolute eosinophilic count (AEC) 
from 0.3 k/µL (4%) on day 1 to an AEC of 2.42 k/µL (17%) 
on day 28. The patient began to clinically decompensate 
with worsening dyspnea and new oxygen requirements 
resulting in their transfer to the intensive care unit (ICU) 
for management of acute decompensated respiratory 
failure. The differential diagnosis included strongyloi-
diasis and daptomycin-induced eosinophilic pneumonia. 
Chest radiography showed patchy bilateral airspace dis-
ease, greatest on the right, and pulmonary vascular con-
gestion (Fig. 1). Computerized tomography (CT) scan of 
chest showed apical predominant bilateral patchy ground 
glass opacities with associated consolidation and septal 
thickening (Figs. 2 and 3). Out of concern for daptomy-
cin-induced pneumonitis, therapy was changed back to 

vancomycin, which the patient continued for the remain-
der of the treatment course. The patient received a total 
of 29 doses of daptomycin, with the last dose adminis-
tered on day 35 of admission. No further daptomycin was 
administered to the patient. The patient underwent bron-
choscopy on day 37, which was grossly normal. Bron-
choalveolar lavage (BAL) showed 10% eosinophils and 
30% lymphocytes. A transbroncial lung biopsy (TBLB) 
was also performed, with pathology revealing eosino-
phils present but not increased, and no organisms were 
seen in the tissue. Total immunoglobulin E (IgE) was 633 
kU/L (< 214 kU/L), Aspergillus IgE was negative, and 

Fig. 1 Chest X-ray

Fig. 2 CT high resolution—chest

Fig. 3 CT high resolution—chest
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strongyloides antibody was significantly elevated at 1.5 
Index Value (< 0.9 IV). Ivermectin was initiated for treat-
ment of strongyloides at 200 µg/kg × 2 doses. The patient 
was started on prednisone (1 mg/kg/day) for 3 days after 
completing ivermectin, with plans to continue pred-
nisone 40 mg daily. Steroids were discontinued when the 
patient improved clinically and esosinophilia resolved 
(Table 1) given concern for impaired healing of RLE frac-
ture. No further imaging was performed due to futility in 
the setting of clinical improvement. Patient completed 
antimicrobial therapy inpatient without further compli-
cations and was subsequently discharged home.

Discussion and conclusions
Eosinophils are multifunctional leukocytes produced 
from the multipotent hematopoietic stem cells that syn-
thesize cytokines and growth factors responsible for 
homeostatic processes and inflammatory regulation [6]. 
Eosinophilia is usually defined by a blood eosinophil 
count > 500/µL commonly occurring in the presence of 
an allergic reaction. More severe presentations include 
drug reaction with eosinophilia and systemic symp-
toms (DRESS) or parasitic infection. Significant organ 
damage can occur with moderately elevated eosinophil 

counts > 1500/µL due to inflammatory reaction. Most 
commonly impacted organs are heart and lungs [2]. 
Eosinophilia should be investigated regardless of signs 
and symptoms of associated organ involvement when 
moderate elevation is present [1, 6]. Daptomycin induced 
eosinophilic pneumonia and strongyloides are commonly 
included in the differential workup for patients with 
eosinophilia. [7]

Daptomycin is a lipopeptide antimicrobial that gained 
drug approval in the United States (U.S.) in 2003. The 
activity of daptomycin is dependent on free calcium 
to insert and disrupt the integrity of the gram  positive 
plasma membranes leading to cell death [3, 8].  Onset 
of eosinophilic pneumonia associated with daptomy-
cin use is exposure dependent, documented to occur at 
2.8 ± 1.6  weeks [7]. Eosinophilic pneumonia is rare but 
is thought to be caused from macrophages leading to an 
inflammatory response with eotaxin, an eosinophil che-
moattractant. There is some speculation that since dap-
tomycin binds to human surfactant, it accumulates in 
the alveolar space leading to injury and inflammation [7]. 
In 2010, the U.S. Food and Drug Administration (FDA) 
released a safety warning for daptomycin induced eosino-
philic pneumonia leading to symptoms of fever, dyspnea, 
and new infiltrates on chest X-ray (Table  2) [4]. Case 
reports and series recommend a short course of steroids 
to decrease the inflammatory pathway and discontinua-
tion of the offending agent [9]. As patient had been on 
chronic steroid therapy prior to admission, the eosino-
phil response could have been blunted [10].

Strongyloides (Strongyloides stercoralis) induced eosin-
ophilia is thought to be caused by the immunomodula-
tory process induced by parasites. In fact, most parasites 
present with some form of eosinophilia. Nematodes are 
microscopic plant feeding roundworms with a six stage 
life cycle [11]. Around 50% of the human population 
worldwide have gastrointestinal (GI) nematode infections 
attributed to poor sanitation practices. Strongyloidiasis 

Table 1 Eosinophilia trend

Hospital day Eosinophils

1 0.3 k/µL (4%)

21 0.18 k/µL (1%)

28 2.42 k/µL (17%)

32 2.34 k/µL (17%)

35 2.48 k/µL (15%)

37 1.81 k/µL (12%)

39 0.97 k/µL (10%)

41 0.84 k/µL (9%)

49 0.34 k/µL (4%)

Table 2 Diagnostic criteria for daptomycin or drug induced eosinophilia

FDA guidance for attributing eosinophilic pneumonia to daptomycin Solomon and Schwartz criteria for drug or toxin induced eosinophilic 
pneumonia

Exposure to daptomycin Presence of eosinophilic pneumonia on lung biopsy or BAL (> 25%) in the 
setting of parenchymal infiltrates

Fever Presence of a potential candidate drug or toxin in an appropriate time 
frame

Dyspnea with increased oxygen requirement (or mechanical ventilation 
requirement)

No other cause of eosinophilic pneumonia such as fungal or parasitic infec-
tion

New infiltrates on chest X-ray or computed tomography (CT) scan Clinical improvement after cessation of the drug or toxin

Bronchoalveolar lavage (BAL) with > 25% eosinophils Recurrence of eosinophilic pneumonia with rechallenge to the drug or 
toxin

Clinical improvement following daptomycin withdrawal
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is caused by an intestinal nematode acquired by walking 
barefoot in the soil. Hyperinfection can occur in immu-
nocompromised patients or those on chronic steroids 
[12]. Strongyloides can be diagnosed via blood test or the 
larvae can be seen in the stool when examined under a 
microscope [13]. Strongyloides is usually a chronic para-
sitic infection due to a phenomenon known as autoinfec-
tion, where a complete parasitic life cycle occurs within a 
single organism without the involvement of another host, 
which can be treated with ivermectin or albendazole [5].

Eosinophilia can be correlated with significant allergic 
reactions or parasitic infections. Above we describe a 
patient with eosinophilia of unknown origin in the set-
ting of daptomycin and strongyloides. The patient was 
treated with ivermectin for strongyloides and steroids 
for the daptomycin induced eosinophilia. The patient 
began to improve immediately and was subsequently dis-
charged home. The patient was immunocompromised 
due to chronic steroid use which could have explained 
the pathogenicity of strongyloides. It is difficult to deci-
pher the true cause of eosinophilia in this case which led 
to a multifactorial approach. Patient comorbidities and 
symptoms often obscure the differential diagnosis, com-
pelling clinicians to prioritize treatment based on the 
most urgent need. In this case, removing the offending 
agent by discontinuing daptomycin, treating the stron-
gyloidiasis, and adjusting steroids for the treatment of 
eosinophilia was the course of action selected.

An additional confounder in this case was that the 
patient was being treated for APMPPE with oral pred-
nisone 60 mg daily (~ 0.6 mg/kg/day), which was initiated 
35  days prior to hospital admission. Steroids are com-
monly used for ocular diseases due to their multimodal 
approach as an anti-inflammatory and angiostatic prop-
erties. Local steroids may also be used to reduce systemic 
effects and prevent toxicities [14]. There is not current 
consensus on how to treat APMPPE, however steroids, 
specifically glucocorticoids, are postulated to help with 
vasculitis and foveal involvement. Systemic steroids 
(1 mg/kg/day oral prednisolone) are generally initiated in 
the acute phase of APMPPE and continued until vision 
improvement. Glucocorticoids are suggested to cause 
retinal cell death through various pathways, which is why 
long term steroid use is not ideal and the steroids are 
typically tapered off over several weeks [15]. Eosinophil 
reduction with steroids is an inverse, dose-dependent 
relationship. Time to reduction of eosinophils can range 
from days to weeks depending on dose response. Ster-
oids can be given concomitantly with antimicrobials with 
appropriate monitoring and low risk of septicemia [16].

In conclusion, this patient had a multifactorial eosino-
philia in the setting of chronic steroids which complicates 
all aspects of medical care. The associated findings on CT 

are also non-specific and not diagnostic of either differ-
ential diagnosis. This is a complicated patient population 
where we have to question how to treat strongyloidiasis 
in an immunocompromised patient who would other-
wise benefit from a higher dose of steroids. Disseminated 
strongyloidiasis carries a high mortality rate especially 
in those who are immunocompromised [13]. Ideally, the 
standard of care is removal of the offending agent which 
would grant clinicians time to treat the strongyloidiasis 
before initiating corticosteroids. In the patient presented 
above, it is more likely that strongyloidiasis was the 
offending agent as it is unlikely the patient had a negative 
strongyloides antibody on admission that converted over 
given the geological environment of the patient popula-
tion. However, the acute increase of eosinophils in the 
setting of daptomycin matches the documented time of 
onset and exposure. Daptomycin was discontinued, the 
patient was treated for strongyloidiasis, and steroids were 
reinitiated simultaneously. The patient’s AEC decreased 
back to baseline and the patient was discharged home 
after a 2 month inpatient hospitalization.

Abbreviations
AEC: Absolute eosinophilic count; APMPPE: Acute posterior multifocal placoid 
pigment epitheliopathy; BAL: Bronchoalveolar lavage; CT: Computerized 
tomography; DRESS: Drug reaction with eosinophilia and systemic symptoms; 
FDA: Food and Drug Administration; GI: Gastrointestinal; IgE: Immunoglobulin 
E; IV: Index value; ICU: Intensive care unit; kg: Kilogram; mg: Milligram; ORIF: 
Open reduction and internal fixation; RLE: Right lower extremity; SSI: Surgical 
site infection; TBLB: Transbroncial lung biopsy; U.S.: United States.

Acknowledgements
Not applicable.

Author contributions
LE and JK contributed to the writing of the article. DM, LE, and JK assisted with 
data collection. All authors have read and approved the manuscript.

Funding
No financial support was received for this project.

Availability of data and materials
Not Applicable. Data sources included Sunrise Clinical Manager Electronic 
Medical Record. Authors choose not to distribute data to protect the patient’s 
identity in the setting of a single case report.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor of this journal.

Competing interests
The authors do not have any current or potential conflicts of interest.

Author details
1 Department of Pharmacy Services, University of Kentucky HealthCare Good 
Samaritan Hospital, 310 South Limestone, B003, Lexington, KY 40536, USA. 



Page 5 of 5Eckhardt et al. BMC Infectious Diseases          (2022) 22:873  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

2 University of Kentucky College of Pharmacy, 789 South Limestone, Lexington, 
KY 40536, USA. 3 Department of Pulmonary, Critical Care and Sleep Medicine, 
University of Kentucky Medical Center, Kentucky Clinic, Room K504, 740 South 
Limestone Street, Lexington, KY 40536, USA. 

Received: 18 March 2022   Accepted: 8 November 2022

References
 1. Guo C, Bochner BS. Workup for eosinophilia. Allergy Asthma Proc. 

2019;40(6):429–32. https:// doi. org/ 10. 2500/ aap. 2019. 40. 4264.
 2. Blanchard C, Rothenberg ME. Biology of the eosinophil. Adv Immunol. 

2009;101:81–121. https:// doi. org/ 10. 1016/ S0065- 2776(08) 01003-1.
 3. Cubicin (daptomycin for injection) [package insert], 2003. Lexington, 

MACubist Pharaceuticals
 4. Eosinophilic pneumonia associated with the use of Cubicin. U.S. Food 

and Drug Administration. https:// www. fda. gov/ drugs/ postm arket- drug- 
safety- infor mation- patie nts- and- provi ders/ fda- drug- safety- commu nicat 
ion- eosin ophil ic- pneum onia- assoc iated- use- cubic in- dapto mycin (2021). 
accessed 11 Oct 2021.

 5. Bennett J, Dolin R, Douglas R, Mandell G. Mandell, douglas, and bennett’s 
principles and practice of infectious diseases. Philadelphia: Churchill 
Livingstone Elsevier; 2010.

 6. Eosinophilic Disorders - MSD Manual Professional Edition. MSD Manual 
Professional Edition. https:// www. merck manua ls. com/ profe ssion al/ 
hemat ology- and- oncol ogy/ eosin ophil ic- disor ders (2021). accessed 11 
Oct 2021.

 7. Uppal P, LaPlante KL, Gaitanis MM, et al. Daptomycin-induced eosino-
philic pneumonia—a systematic review. Antimicrob Resist Infect Control. 
2016;5:55. https:// doi. org/ 10. 1186/ s13756- 016- 0158-8.

 8. Silverman JA, Mortin LI, Vanpraagh AD, Li T, Alder J. Inhibition of dapto-
mycin by pulmonary surfactant: in vitro modeling and clinical impact. J 
Infect Dis. 2005;191(12):2149–52. https:// doi. org/ 10. 1086/ 430352.

 9. Kumar S, Acosta-Sanchez I, Rajagopalan N. Daptomycin-induced acute 
eosinophilic pneumonia. Cureus. 2018;10(6): e2899. https:// doi. org/ 10. 
7759/ cureus. 2899.

 10. Ortega H, Llanos JP, Lafeuille MH, et al. Effects of systemic corticoster-
oids on blood eosinophil counts in asthma: real-world data. J Asthma. 
2019;56(8):808–15. https:// doi. org/ 10. 1080/ 02770 903. 2018. 15023 01.

 11. Stepek G, Buttle DJ, Duce IR, Behnke JM. Human gastrointestinal nema-
tode infections: are new control methods required? Int J Exp Pathol. 
2006;87(5):325–41. https:// doi. org/ 10. 1111/j. 1365- 2613. 2006. 00495.x.

 12. Marcos LA, Terashima A, Canales M, Gotuzzo E. Update on strongyloidiasis 
in the immunocompromised host. Curr Infect Dis Rep. 2011;13(1):35–46. 
https:// doi. org/ 10. 1007/ s11908- 010- 0150-z.

 13. CDC - Strongyloides - Resources for Health Professionals. Cdc.gov. https:// 
www. cdc. gov/ paras ites/ stron gyloi des/ health_ profe ssion als/ (2021). 
accessed 11 Oct 2021.

 14. Behar-Cohen F. Towards an optimized use of ocular corticosteroids: 
euretina award lecture 2017. Ophthalmologica. 2018;240(2):111–9.

 15. Esti I, Vermeirsch S, Pavesio C. Acute posterior multifocal placoid pigment 
epitheliopathy (APMPPE). J Ophthal Inflamm Infect. 2021;11:31. https:// 
doi. org/ 10. 1186/ s12348- 021- 00263-1.

 16. Prazma CM, Bel EH, Price RG, et al. Oral corticosteroid dose changes and 
impact on peripheral blood eosinophil counts in patients with severe 
eosinophilic asthma: a post hoc analysis. Respir Res. 2019;20:83. https:// 
doi. org/ 10. 1186/ s12931- 019- 1056-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.2500/aap.2019.40.4264
https://doi.org/10.1016/S0065-2776(08)01003-1
https://www.fda.gov/drugs/postmarket-drug-safety-information-patients-and-providers/fda-drug-safety-communication-eosinophilic-pneumonia-associated-use-cubicin-daptomycin
https://www.fda.gov/drugs/postmarket-drug-safety-information-patients-and-providers/fda-drug-safety-communication-eosinophilic-pneumonia-associated-use-cubicin-daptomycin
https://www.fda.gov/drugs/postmarket-drug-safety-information-patients-and-providers/fda-drug-safety-communication-eosinophilic-pneumonia-associated-use-cubicin-daptomycin
https://www.merckmanuals.com/professional/hematology-and-oncology/eosinophilic-disorders
https://www.merckmanuals.com/professional/hematology-and-oncology/eosinophilic-disorders
https://doi.org/10.1186/s13756-016-0158-8
https://doi.org/10.1086/430352
https://doi.org/10.7759/cureus.2899
https://doi.org/10.7759/cureus.2899
https://doi.org/10.1080/02770903.2018.1502301
https://doi.org/10.1111/j.1365-2613.2006.00495.x
https://doi.org/10.1007/s11908-010-0150-z
https://www.cdc.gov/parasites/strongyloides/health_professionals/
https://www.cdc.gov/parasites/strongyloides/health_professionals/
https://doi.org/10.1186/s12348-021-00263-1
https://doi.org/10.1186/s12348-021-00263-1
https://doi.org/10.1186/s12931-019-1056-4
https://doi.org/10.1186/s12931-019-1056-4

	Challenges in managing a multifactorial eosinophilic pneumonia: daptomycin vs strongyloidiasis case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


