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Abstract
Austrian syndrome is a rare triad of meningitis, pneumonia, and endocarditis caused
by Streptococcus pneumoniae. We present a case of the Austrian syndrome in the oldest patient
in the reviewed literature, with no other classically described risk factors. She had an unusual
initial presentation and microorganism portal of entry. Her hospital course was complicated by
the diagnosis of monoclonal gammopathy, septic knee joint, septic brain emboli and respiratory
failure. We also provide an extensive review of available literature of this commonly
unrecognized entity.
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Introduction
The rare triad of meningitis, pneumonia, and endocarditis caused by Streptococcus
pneumoniae (S. pneumoniae) is known as Austrian syndrome (Osler’s triad) and is associated
with high morbidity and mortality rates despite aggressive therapeutic management.

Case Presentation
A 76-year-old active and independent woman with a history of diabetes mellitus, hypertension
and chronic cervical and lumbar degenerative disease presented to our hospital with a three-
day history of headache and minimally altered mental state (AMS, rude and aggressive per
family). She was afebrile on presentation and initial laboratory and radiological workup was
negative for urinary tract infection (UTI) or pneumonia, but did reveal white blood cell count
(WBC) of 11.100/µl. She was observed without antibiotic therapy for two days. In the morning
of the day three of admission she had WBC of 7.200/µl with 15% bands and was still afebrile. On
physical exam three hours afterwards, she was completely disoriented with Glasgow Coma
Scale score of nine (E2M5V2) and significant photophobia, was febrile to 103.2F but otherwise
hemodynamically stable. Kernig’s and Brudzinski’s signs were equivocal. Computed
tomography (CT) and magnetic resonance imaging (MRI) head, urinalysis, and chest X-ray
showed no acute pathology. Image-guided lumbar puncture was unsuccessful due to diffuse
structural spine changes. Intravenous ceftriaxone, vancomycin, ampicillin, acyclovir and
dexamethasone were started for empiric meningitis treatment. Urine antigen and blood
cultures results were positive for Streptococcus pneumoniae and antibiotic therapy was
narrowed down to ceftriaxone on day three. A repeat chest X-ray revealed a new consolidation
visualized at the right lung base, consistent with pneumonia. Even though fever resolved and

1 2 3

 
Open Access Case
Report  DOI: 10.7759/cureus.4486

How to cite this article
Rakočević R, Shapouran S, Pergament K M (April 17, 2019) Austrian Syndrome – A Devastating Osler’s
Triad: Case Report and Literature Review. Cureus 11(4): e4486. DOI 10.7759/cureus.4486

https://www.cureus.com/users/116923-rastko-rako-evi-
https://www.cureus.com/users/116926-sara-shapouran
https://www.cureus.com/users/116925-kathleen-m-pergament


leukocytosis improved, due to minimal mental status improvement, and based on the S.
pneumoniae sensitivity from blood cultures, rifampicin was added to therapy from days 10 to
20 which correlated with limited but gradual clinical improvement. On day 17, follow-up MRI
brain showed multiple new foci of restricted diffusion in the frontal and parietal lobes,
consistent with septic emboli. Transthoracic echocardiogram revealed a new mobile mass on
the aortic valve consistent with infectious endocarditis, confirming the diagnosis of Austrian
syndrome. During hospitalization, the patient also developed septic knee arthritis, C1 spine
subluxation, monoclonal gammopathy, and acute hypoxic respiratory failure requiring a short
period of intubation. Ceftriaxone therapy was continued, and the patient’s mental status
improved. She was discharged on day 31 and completed a total of six weeks of ceftriaxone
treatment. One month later, she was admitted for AMS and UTI, treated with antibiotics with
mental status improvement. One month after that, she returned with AMS, muscle twitching,
and UTI, and was found to have a right frontal focal status epilepticus. MRI and CT head ruled
out new infectious or inflammatory lesions. The patient was discharged to home hospice where
she eventually died.

Discussion
Austrian syndrome was first described in 19th century as the triad (Osler’s triad) of pneumonia,
meningitis and endocarditis following pneumococcal infection, with a 75% mortality rate. This
syndrome is more common in the setting of alcohol use disorder (historically, alcoholism
completed the tetrad of associated conditions) and in men. Before the 1940s, when the
introduction of the penicillin changed the epidemiology of susceptible infections,
pneumococcus was responsible of 15-20% of all endocarditis cases. Currently, S. pneumoniae is
the cause of fewer than 3% of endocardial infection [1,2] especially community-acquired cases
[3]. S pneumoniae endocarditis confers a high risk of mortality without surgical treatment
(greater than 60%) [3], with native aortic valve being the most frequent site of vegetation [3,4].
Vegetations are usually extensive and lead to frequent septic embolization [5] as in this case.
Fewer than 1% of patients with pneumococcal endocarditis present with the classic Austrian
triad [4]. Similarly, even though S. pneumoniae remains the most prevalent bacteria causing
community acquired meningitis in adults, with high mortality (25%) and morbidity rates
despite adequate antibiotic or corticosteroid treatment [6,7], endocarditis is rare. In a
retrospective study with 80 cases of pneumococcal meningitis in the intensive care unit (ICU),
only six patients developed endocarditis [6].

The most common microbial portal of entry leading to development of Austrian syndrome is
proposed to be lungs, followed by endocarditis and meningitis [8,9], respectively. Regardless of
the route of entry, the most common predisposing factors are alcohol use, male sex, and
advanced age [4-11]. Moreover, the majority of patients have other systemic illnesses [10]. On
presentation, our patient's only major risk factor for Austrian syndrome was advanced age; in
fact, to our knowledge, she is the oldest patient with Austrian syndrome on literature review.
Although the condition was diagnosed during this hospitalization, our patient’s monoclonal
gammopathy likely put her at increased risk for developing the triad. However, since the
patient’s family declined bone marrow biopsy, the true diagnosis remains a mystery. We found
a single case report of patient being diagnosed with multiple myeloma during the
hospitalization for Austrian syndrome, who died soon after the diagnosis [11]. It is proposed
that gammopathies cause impairments in complement activation, leading to an
immunocompromised state [12]. Interestingly, our patient was vaccinated with pneumococcal
polysaccharide vaccine (PPSV-23) but had never received pneumococcal conjugate vaccine
(PCV-13). In addition to the incomplete immune protection conferred by PPSV-23, it is possible
that monoclonal gammopathy, diabetes, or other undiagnosed systemic disease led to an
impaired immunity response to vaccine, which resulted in insufficient protection [13].

Even though penicillin has been the preferred therapy for S. pneumoniae meningitis and
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endocarditis for decades, many strains of S. pneumoniae have developed significant penicillin
resistance, resulting in the current standard of using third-generation cephalosporins
(ceftriaxone or cefotaxime) in combination with vancomycin as initial first-line therapy for
pneumococcal infection. Expert opinions also suggest treatment with rifampicin if the bacterial
isolate shows resistance to the aforementioned cephalosporins [14,15]. Although there are
mixed opinions about the role of corticosteroids in the treatment of meningitis, it has been
shown [7,16] that early treatment with dexamethasone improves the clinical outcome in adults
with pneumococcal meningitis, likely via reduction of the inflammatory response and
restoration of hemodynamic stability in cases of disseminated pneumococcal infection,
particularly in cases of septic shock. In pneumococcal endocarditis, valve replacement should
be performed as soon as possible to avoid the development of cardiogenic shock [17] as only
17% of cardiac vegetations disappeared after appropriate antibiotic therapy [17,18].

Conclusions
Our case highlights several valuable teaching points. Firstly, the diagnosis of meningitis must
be considered even with minimal alteration of mental status with or without leukocytosis,
especially if bandemia is present. This was initially unrecognized in our patient, leading to a
delay in the diagnosis and treatment of meningitis. Secondly, since our patient exhibited
mostly neurological symptoms without any concomitant major cardiopulmonary symptoms, at
least during the first week of her hospitalization, and did not have most of the classic risk
factors, Austrian syndrome was not considered as a diagnosis until endocarditis and pneumonia
became apparent; fortunately, this delay did not change clinical management of the patient, as
her family declined aggressive management such as aortic valve replacement. Of note, to our
knowledge, our patient is the oldest case of Austrian syndrome in the current literature. Even
though our patient was on appropriate antimicrobial therapy based on bacterial blood culture
susceptibility, her clinical mental status only significantly improved when rifampicin was added
to the regimen. Through this case, we wish to emphasize the importance of having a high
degree of clinical suspicion for Austrian syndrome in patients with S. pneumoniae infection,
and certainly a higher degree of clinical suspicion in those with any of the known predisposing
risk factors.

Additional Information
Disclosures
Human subjects: Consent was obtained 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.

References
1. Bruyn GAW, Thompson J, Van Der Meer JWM: Pneumococcal endocarditis in adult patients. A

report of five cases and review of the literature. Q J Med. 1990, 74:33-40.
10.1093/oxfordjournals.qjmed.a068412

2. Bayliss R, Clarke C, Oakley CM, Somerville W, Whitfield AGW, Young SEJ: The microbiology
and pathogenesis of infective endocarditis. Heart. 1983, 50:513-519. 10.1136/hrt.50.6.513

3. Aronin SI, Mukherjee SK, West JC, Cooney EL: Review of pneumococcal endocarditis in adults
in the penicillin era. Clin Infect Dis. 1998, 26:165-171. 10.1086/516279

4. Gransden WR, Eykyn SJ, Phillips I: Pneumococcal bacteraemia: 325 episodes diagnosed at St
Thomas’s Hospital. BMJ (Clin Res Ed). 1985, 290:505-508. 10.1136/bmj.290.6467.505

2019 Rakočević et al. Cureus 11(4): e4486. DOI 10.7759/cureus.4486 3 of 4

https://dx.doi.org/10.1093/oxfordjournals.qjmed.a068412
https://dx.doi.org/10.1093/oxfordjournals.qjmed.a068412
https://dx.doi.org/10.1136/hrt.50.6.513
https://dx.doi.org/10.1136/hrt.50.6.513
https://dx.doi.org/10.1086/516279
https://dx.doi.org/10.1086/516279
https://dx.doi.org/10.1136/bmj.290.6467.505
https://dx.doi.org/10.1136/bmj.290.6467.505


5. Ugolini V, Pacifico A, Smitherman TC, Mackowiak PA: Pneumococcal endocarditis update:
analysis of 10 cases diagnosed between 1974 and 1984. Am Heart J. 1986, 112:813-819.
10.1016/0002-8703(86)90479-5

6. Auburtin M, Porcher R, Bruneel F, et al.: Pneumococcal meningitis in the intensive care unit:
prognostic factors of clinical outcome in a series of 80 cases. Am J Respir Crit Care Med. 2002,
165:713-717. 10.1164/ajrccm.165.5.2105110

7. De Gans J, van de Beek D: Dexamethasone in adults with bacterial meningitis . N Engl J Med.
2002, 347:1549-1556. 10.1056/NEJMoa021334

8. Siles Rubio JR, Anguita Sanchez M, Castillo Dominguez JC, Ramírez Moreno DA, Pavlovic D,
Berjillos Cortés F, Vallés Belsué F: Austrian’s syndrome (endocarditis, meningitis and
pneumonia caused by Streptococcus pneumoniae). Apropos of a rare case. (Article in Spanish)
. Rev Esp Cardiol. 1998, 51:1006-1008. 10.1016/S0300-8932(98)74855-9

9. Munoz P, Sainz J, Rodriguez-Creixems M, Santos J, Alcalá L, Bouza E: Austrian syndrome
caused by highly penicillin-resistant Streptococcus pneumoniae. Clin Infect Dis. 1999,
29:1591-1592. 10.1086/313542

10. Kanakadandi V, Annapureddy N, Agarwal SK, et al.: The Austrian syndrome: a case report and
review of the literature. Infection. 2013, 41:695-700. 10.1007/s15010-012-0361-3

11. Baig A, Moskovits M, Herrold EM, Borra S: Austrian syndrome and multiple myeloma: a fatal
combination. N Am J Med Sci. 2012, 4:516-519. 10.4103/1947-2714.102014

12. Cheson BD, Walker HS, Heath ME, Gobel RJ, Janatova J: Defective binding of the third
component of complement (C3) to Streptococcus pneumoniae in multiple myeloma. Blood.
1984, 63:949-957.

13. Karlsson J, Roalfe L, Hogevik H, Zancolli M, Andréasson B, Goldblatt D, Wennerås C: Poor
correlation between pneumococcal IgG and IgM titers and opsonophagocytic activity in
vaccinated patients with multiple myeloma and Waldenstrom's macroglobulinemia. Clin
Vaccine Immunol. 2016, 23:379-385. 10.1128/CVI.00654-15

14. Begg N, Cartwright KA, Cohen J, et al.: Consensus statement on diagnosis, investigation,
treatment and prevention of acute bacterial meningitis in immunocompetent adults. J
Infection. 1999, 39:1-15. 10.1016/S0163-4453(99)90095-6

15. Martinez E, Miro JM, Almirante B, et al.: Effect of penicillin resistance of Streptococcus
pneumoniae on the presentation, prognosis, and treatment of pneumococcal endocarditis in
adults. Clin Infect Dis. 2002, 35:130-139. 10.1086/341024

16. du Cheyron D, Lesage A, Le Page O, Flais F, Leclercq R, Charbonneau P: Corticosteroids as
adjunctive treatment in Austrian's syndrome (pneumococcal endocarditis, meningitis, and
pneumonia): report of two cases and review of the literature. J Clin Pathol. 2003, 56:879-881.
10.1136/jcp.56.11.879

17. Velazquez C, Araji O, Barquero JM, Perez-Duarte E, Garcia-Borbolla M: Austrian syndrome: a
clinical rarity. Int J Cardiol. 2008, 127:36-38. 10.1016/j.ijcard.2007.01.085

18. Vuille C, Nidorf M, Weyman AE, Picard MH: Natural history of vegetations during successful
medical treatment of endocarditis. Am Heart J. 1994, 128:1200-1209. 10.1016/0002-
8703(94)90752-8

2019 Rakočević et al. Cureus 11(4): e4486. DOI 10.7759/cureus.4486 4 of 4

https://dx.doi.org/10.1016/0002-8703(86)90479-5
https://dx.doi.org/10.1016/0002-8703(86)90479-5
https://dx.doi.org/10.1164/ajrccm.165.5.2105110
https://dx.doi.org/10.1164/ajrccm.165.5.2105110
https://dx.doi.org/10.1056/NEJMoa021334
https://dx.doi.org/10.1056/NEJMoa021334
https://dx.doi.org/10.1016/S0300-8932(98)74855-9
https://dx.doi.org/10.1016/S0300-8932(98)74855-9
https://dx.doi.org/10.1086/313542
https://dx.doi.org/10.1086/313542
https://dx.doi.org/10.1007/s15010-012-0361-3
https://dx.doi.org/10.1007/s15010-012-0361-3
https://dx.doi.org/10.4103/1947-2714.102014
https://dx.doi.org/10.4103/1947-2714.102014
http://www.bloodjournal.org/content/63/4/949.short?sso-checked=true
https://dx.doi.org/10.1128/CVI.00654-15
https://dx.doi.org/10.1128/CVI.00654-15
https://dx.doi.org/10.1016/S0163-4453(99)90095-6
https://dx.doi.org/10.1016/S0163-4453(99)90095-6
https://dx.doi.org/10.1086/341024
https://dx.doi.org/10.1086/341024
https://dx.doi.org/10.1136/jcp.56.11.879
https://dx.doi.org/10.1136/jcp.56.11.879
https://dx.doi.org/10.1016/j.ijcard.2007.01.085
https://dx.doi.org/10.1016/j.ijcard.2007.01.085
https://dx.doi.org/10.1016/0002-8703(94)90752-8
https://dx.doi.org/10.1016/0002-8703(94)90752-8

	Austrian Syndrome – A Devastating Osler’s Triad: Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


