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Case Report
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Daptomycin has been used with success for the treatment of right-sided methicillin-resistant Staphylococcus aureus (MRSA)
endocarditis. However, its ecacy has not been completely assessed for the treatment of MRSA endocarditis when it is associated
with pulmonary septic emboli. Hereby, we present a case of MRSA mitral and tricuspid native valve endocarditis with pulmonary
septic emboli, whichwas treatedwith daptomycin as a sole agent, resulting inworsening pulmonary in�ltrates and treatment failure.

1. Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) endo-
carditis has high morbidity and mortality especially when
septic emboli are present [1]. Di�erent treatment regimens
have been endorsed for the treatment of endocarditis [1].
Daptomycin has been proven to be ecacious for the treat-
ment of right-sided MRSA endocarditis [2], but there is
no evidence to support its ecacy when septic emboli are
present. Daptomycin is usually inactivated in the presence of
surfactant.

2. Case Presentation

A 24-year-old female with active intravenous drug use (IDU)
presented to the hospital with fever, shortness of breath, chills,
generalized weakness, productive cough, back pain, and
bilateral �ank pain. She had a recent history of Escherichia
coli pyelonephritis two weeks prior to admission, for which
she was being treated with Cipro�oxacin 500mg orally twice
a day.�e patient was a current smoker and used intravenous
heroin daily in addition to smoking marijuana.

Physical exam revealed thin-built chronically ill-appear-
ing lady. Oral temperature was 36.5∘C, heart rate was 87/min,

blood pressure was 117/59, respiratory rate was 17/min, and
oxygen saturation was 99% on 2 L of oxygen. She had le�
shoulder tenderness and limited range of motion, tenderness
on the cervical and lumbar spine, weakness in the lower
extremities, and bilateral �ank pain. No bruits were detected
on cardiac exam. Lungs were clear bilaterally. Lesions were
noted on palms and soles (Figure 1). �e rest of the examina-
tion was normal.

Laboratory studies showed white blood cell count:
16.5 K/�L [3.8–10.6], hemoglobin: 8.8mg/dL [12–15], plate-
lets: 260K/�L [150–450], and creatinine: 1.78mg/dL [<1.03].

Blood cultures showed methicillin-resistant Staphylococ-
cus aureus (6 days of sustained bacteremia).

Transesophageal echocardiogram showed mitral and tri-
cuspid valve vegetation and severe tricuspid regurgitation.
Chest X-ray (Figure 2) and tomography (Figure 3) showed
multiple lung nodules compatible with septic emboli. Mag-
netic resonance imaging (MRI) of the brain showed cerebral
and cerebellar emboli. Spinal MRI was negative for spinal
infection. Ultrasound of the le� shoulder was negative for
joint e�usion.

�e patient was started on daptomycin (6mg/kg IV daily)
since vancomycin was avoided due to the presence of acute
renal injury. On day 4, chest tomography showed progression
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Figure 1: Skin lesion on the le� foot.

Figure 2: Chest X-ray showing pulmonary septic emboli.

in the number and size of cavitary lesions (Figure 4). She
remained hemodynamically stable with overall improved
respiratory status including decreasing oxygen requirements
of 2 liters and was transferred to a general medical �oor
on day number 7; daptomycin was continued as the sole
antimicrobial. On day 11, the patient became febrile and chest
X-ray showed di�use airspace disease and cavitary lesions
(Figure 5). Daptomycin was switched to ce�aroline (600mg
IV twice daily). On day 17, repeat tomography showed
decrease in size of multiple cavitary and noncavitary nodules
with patchy airspace disease. �e patient was discharged to
rehabilitation center; there was resolution of infection at 6
weeks.

3. Discussion

MRSA infections could be acquired either in the healthcare
setting or in the community [3]. MRSA endocarditis is com-
mon in intravenous drug users [4]; this association was �rst
recognized in 1950. �e incidence is higher in younger
patients when associated with IDU [5]. MRSA endocarditis
has less-favorable outcome and higher rate of complications

 

Figure 3: Chest CT scan showing pulmonary nodules.

Figure 4: Chest tomography showing development of pulmonary
in�ltrates.

Figure 5: Chest X-ray showing progression of di�use pulmonary
in�ltrates.
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in intravenous drug users [6]. Larger vegetations carry higher
mortality and poor prognosis [6].

Septic pulmonary emboli are usually seen in right-sided
endocarditis and to a lesser degree in deep tissue infections
as described by Lin et al. [7].

Our patient had community-acquired MRSA bacteremia
and subsequently both right-and le�-sided endocarditis due
to IDU. �e disease was complicated with pulmonary septic
emboli as a result.

Daptomycin has been shown to be e�ective in the
treatment of MRSA endocarditis both in endocarditis exper-
imental models [8] and in clinical studies [9]. Furthermore,
it was found to be noninferior to vancomycin for MRSA
endocarditis treatment [2]. It has been suggested that it can be
used in patients with endocarditis with septic emboli; how-
ever, it has not been completely evaluated for this purpose.
It is known to be inactivated by alveolar surfactant, which
eliminates its use in pneumonia; that has been shown in
vitro as the �rst organ-speci�c inhibition of an antibiotic [10].
�ere are limited data on the use of daptomycin for therapy of
endocarditis with septic pulmonary emboli. In the Fowler Jr.
et al. study, there were only 10 patients with septic emboli in
the daptomycin arm, but they were not analyzed separately in
comparison with vancomycin [2]. �us, daptomycin should
be used with caution for the treatment of MRSA endocarditis
with pulmonary septic emboli.

On the other hand, vancomycin’s ecacy in the treatment
of pulmonary disease has been established; it is considered
the drug of choice for MRSA pneumonia [11, 12]. Ce�aroline
has also been proven e�ective in the treatment of community-
acquired pneumonia [13–15]. Additionally, it was used in
the treatment of MRSA bacteremia and even endocarditis
as revealed in a recent case series of 31 patients with MRSA
bacteremia including 9 patients with endocarditis with a high
success rate [16].

Our patient was initially started on daptomycin instead of
standard therapy with vancomycin due to acute renal injury,
the septic emboli were initially small, and daptomycin was
a plausible option. Daptomycin was continued despite the
initial worsening of the pulmonary in�ltrates due to stable
clinical status and oxygen requirements. �e patient subse-
quently became febrile and worsening pulmonary in�ltrates
developed despite daptomycin treatment. Daptomycin was
changed to ce�aroline; the patient improved and was dis-
charged a�er completion of therapy and resolution of infec-
tion.

�is case report emphasizes caution when daptomycin
is used for the treatment of endocarditis complicated with
pulmonary septic emboli as ecacy is diminished in the
lungs due to surfactant inactivation. Respiratory status of
patients should be carefully monitored and, if there is clinical
deterioration, consideration should be given to a change in
antimicrobial cover. More information is needed for the use
of this agent in this setting.

Conflict of Interests

Hadeel Zainah, Sara Chamas Alhelo, Wassim Stephane,
Ghattas Alkhoury, and Allison Weinmann have no con�ict

of interests to declare. Marcus Zervos received a grant from
P�zer andCubist. He is a consultant toOptimer and a speaker
honorarium to Sunovion.

References

[1] L. M. Baddour, W. R. Wilson, A. S. Bayer et al., “Infective endo-
carditis: diagnosis, antimicrobial therapy and management of
complications: a statement from health care professionals from
the committee of rheumatic fever, endocarditis, and Kawasaki
Disease, council on the cardiovascular disease in the young,
and councils on clinical cardiology, stroke, and cardiovascular
surgery and anesthesia, American Heart Association: endorsed
by the Infectious Diseases Society of America,” Circulation, vol.
111, pp. e394–e434, 2005.

[2] V. G. Fowler Jr., H. W. Boucher, G. R. Corey et al., “Daptomycin
versus standard therapy for bacteremia and endocarditis caused
by Staphylococcus aureus,”	eNewEngland Journal ofMedicine,
vol. 355, no. 7, pp. 653–665, 2006.

[3] F. J. Cooke, E. Gkrania-Klotsas, J. C. Howard et al., “Clin-
ical, molecular and epidemiological description of a cluster
of community-associated methicillin-resistant Staphylococcus
aureus isolates from injecting drug users with bacteraemia,”
Clinical Microbiology and Infection, vol. 16, no. 7, pp. 921–926,
2010.

[4] H. H. Hussey and S. Katz, “Infections resulting from nar-
cotic addiction: report of 102 cases,” 	e American Journal of
Medicine, vol. 9, no. 2, pp. 186–193, 1950.

[5] D. E. Welton, J. B. Young, and W. O. Gentry, “Recurrent
infective endocarditis: analysis of predisposing factors and
clinical features,”	e American Journal of Medicine, vol. 66, no.
6, pp. 932–938, 1979.

[6] P. Di Carlo, N. D. Alessandro, G. Guadagnino et al., “High
dose of trimethoprim-sulfamethoxazole and daptomycin as a
therapeutic option forMRSA endocarditis with large vegetation
complicated by embolic stroke: a case report and literature
review,” InfectiousDiseases Journal, vol. 21, no. 1, pp. 45–49, 2013.

[7] M. Y. Lin, K. Rezai, and D. N. Schwartz, “Septic pulmonary
emboli and bacteremia associated with deep tissue infections
caused by community-acquired methicillin-resistant Staphylo-
coccus aureus,” Journal of Clinical Microbiology, vol. 46, no. 4,
pp. 1553–1555, 2008.

[8] B. T. Tsuji and M. J. Rybak, “Short-course gentamicin in
combination with daptomycin or vancomycin against Staphy-
lococcus aureus in an in vitro pharmacodynamic model with
simulated endocardial vegetations,” Antimicrobial Agents and
Chemotherapy, vol. 49, no. 7, pp. 2735–2745, 2005.

[9] J. A. Segreti, C.W.Crank, andM. S. Finney, “Daptomycin for the
treatment of gram-positive bacteremia and infective endocardi-
tis: a retrospective case series of 31 patients,” Pharmacotherapy,
vol. 26, no. 3, pp. 347–352, 2006.

[10] J. A. Silverman, L. I.Mortin, A. D. VanPraagh, T. Li, and J. Alder,
“Inhibition of daptomycin by pulmonary surfactant: in vitro
modeling and clinical impact,” Journal of InfectiousDiseases, vol.
191, no. 12, pp. 2149–2152, 2005.

[11] M. Segarra-Newnham and T. J. Church, “Pharmacotherapy for
methicillin-resistant Staphylococcus aureus nosocomial pneu-
monia,” Annals of Pharmacotherapy, vol. 46, no. 12, pp. 1678–
1687, 2012.



4 Case Reports in Infectious Diseases

[12] D. O. Maclayton and R. G. Hall II, “Pharmacologic treat-
ment options for nosocomial pneumonia involvingmethicillin-
resistant Staphylococcus aureus,” Annals of Pharmacotherapy,
vol. 41, no. 2, pp. 235–244, 2007.

[13] T. M. File Jr., D. E. Low, P. B. Eckburg et al., “FOCUS 1:
a randomized, double-blinded, multicentre, phase III trial of
the ecacy and safety of ce�aroline fosamil versus ce�riaxone
in community-acquired pneumonia,” Journal of Antimicrobial
Chemotherapy, vol. 66, supplement 3, pp. iii19–iii32, 2011.

[14] D. E. Low, T. M. File Jr., P. B. Eckburg et al., “FOCUS 2:
a randomized, double-blinded, multicentre, Phase III trial of
the ecacy and safety of ce�aroline fosamil versus ce�riaxone
in community-acquired pneumonia,” Journal of Antimicrobial
Chemotherapy, vol. 66, 3, pp. iii33–iii44, 2011.

[15] T. M. File Jr., D. E. Low, P. B. Eckburg et al., “Integrated analysis
of FOCUS 1 and FOCUS 2: randomized, doubled-blinded,
multicenter phase 3 trials of the ecacy and safety of ce�aro-
line fosamil versus ce�riaxone in patients with community-
acquired pneumonia,”Clinical Infectious Diseases, vol. 51, no. 12,
pp. 1395–1405, 2010.

[16] H. M. Polenakovik and C. M. Pleiman, “Ce�aroline for
meticillin-resistant Staphylococcus aureus bacteraemia: case
series and review of the literature,” International Journal of
Antimicrobial Agents, vol. 42, no. 5, pp. 450–455, 2013.



Submit your manuscripts at

http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 

Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment

AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 

Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


