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CASE REPORT

Endocarditis caused by unusual Streptococcus species (Streptococcus pluranimalium)
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Abstract
Background: Infective endocarditis in intravenous drug abusers is caused mainly by Staphylococcus species and usu-
ally affects the right heart valves. 
Case Description: We report the case of a 37-years-old intravenous drug abuser, who was diagnosed with infective endocarditis 
of the mitral and aortic valve. An unusual Streptococcus species (Streptococcus pluranimalium) was isolated from surgical speci-
mens (peripheral arterial emboli, valves’ vegetations) which, according to the literature, is related to animals’ diseases such as 
infective endocarditis in adult broiler parents, with no references existing regarding causing such disease in humans. This unusual 
coccus infection caused specific clinical features (sizable vegetation on mitral valve >2cm, smaller vegetations on aortic valve, 
systemic emboli), resistance to antimicrobial therapy, rapid progression of the disease (despite of medical therapy and surgical re-
placement of both valves), and finally the death of the patient two months after the initial presentation of infective endocarditis.
Conclusion: Unusual cases of infective endocarditis in intravenous drug abusers are emerging and are characterized 
by changing microbiological profile and varying clinical characteristics. Clinical doctors must be aware of these cases, 
especially when their patients present an atypical clinical course, and reappraise their medical management.
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Introduction
Infective endocarditis (IE), despite contemporary ad-

vances in diagnostic modalities, remains a usual cause 
of hospitalization, which is associated with high morbid-
ity and mortality1,2. Its prevalence, among intravenous 
drug abusers (IVDAs), is reported to be 2-5% per year3,4. 
IVDA endocarditis is even more frequent in human im-
munodeficiency virus (HIV) positive IVDAs, notably 
those with severe immunosupression5,6.

Staphylococcus aureus had been considered the most 
common culprit in IVDA endocarditis2 but the etiology 
of the disease is progressively changing, including other 
staphylococci, beta-hemolytic streptococci, and patho-
genic fungi4,7. Non-pathogenic microbes (such as oral 
flora bacteria) are also part of the IE causative spectrum. 
Polymicrobial infections occur in 2-5% of cases.

IVDA endocarditis affects mainly the right-sided 
valves, with tricuspid being the most frequent site of 
the infection8. High frequency of relapses, severe sepsis, 
congestive heart failure, embolic events (into the lungs) 
and multiple organ failure, leading to intensive care unit 
admission and/or surgery, are common features of the dis-
ease. Nevertheless, the involvement of left-sided valves 
in IVDA endocarditis is gradually increasing9; being also 
characterized by severe clinical course and major compli-
cations. Endocarditis of left-sided valves, in comparison 

to the right-sided valves and polymicrobial infections, 
constitute risk factors for high morbidity and mortality 
among the IVDAs.

We present the case of a 37-years-old IVDA, who was 
admitted to the cardiology department due to endocardi-
tis. The main characteristics of this case, highlighting its 
uniqueness, are: i) its atypical presentation of multiple 
recurrent systemic embolic events and low fever, ii) un-
usual Streptococcus species isolated and iii) the severe 
course.

Case presentation
A 37-years-old male IVDA, with clear past medical 

history, presented at the emergency department com-
plaining of having tingling pain in his left leg for at least 
15 days, which deteriorated 6 hours before his admission, 
and low-grade fever for about 10 days. On admission, he 
was afebrile, while clinical examination revealed acute 
left lower limb ischemia signs (painful, pale, cold and 
pulseless leg) and a loud pansystolic murmur, best heard 
at the mitral valve area, radiating to the left axilla. Arte-
rial embolism was diagnosed, using emergency Doppler 
ultrasonography of the left lower limb vasculature, which 
revealed emboli in the left common femoral artery. The 
patient underwent emergency Fogarty catheter (Edwards 
Lifesciences, Irvine, USA) embolectomy of the left com-
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mon femoral artery under local anesthesia in the vascular 
surgery department. Laboratory investigations showed 
increased neutrophils (white blood count: 16.4 x 109/L, 
with neutrophils: 87%) and inflammatory marker [C-re-
active protein (CRP): 146 mg/L] while serological testing 
for hepatitis viruses (HBsAg, anti-HCV) and HIV (HIV 
Ag-Ab) were negative. Transthoracic echocardiography 
(Figure 1) revealed a sizable, oscillating, echodense mass 
with vegetation features (max diameter 2 cm), located on 
the anterior leaflet of the mitral valve and smaller vegeta-
tions located on the posterior leaflet of the mitral valve 
and the aortic valve cusps, setting the diagnosis of infec-
tive endocarditis.             

der local anesthesia. Despite the embolectomy of the right 
common femoral artery, dry gangrene developed gradually 
on the right foot (Figure 2). Microbiological culture of the 
surgical specimen from the right brachial embolectomy 
confirmed the presence of Streptococcus pluraminalium, 
while the microbiological culture of the surgical specimen 
from the right common femoral artery was negative. Dur-
ing the initial diagnostic evaluation of the patient, comput-
ed tomography revealed incidental splenic infarcts (Figure 
3). Due to vegetation size (2 cm), revealed by echocardiog-
raphy and the recurrent embolic episodes (left common 
femoral artery, right brachial artery, right common femoral 
artery, splenic infarcts), the patient was referred for cardio-
vascular  surgery, in order to resect the infected valves and 
replace them with prosthetics. 

Figure 1: Parasternal short axis transthoracic echocar-
diography image at the lever of the aortic valve. The left 
atrium is delineated by the small white arrows, while the 
big slide arrow points an echogenic mass (vegetation) 
with a maximum diameter (line with crosses) of 2 cm, al-
most filling the left atrium. Vegetation is originated from 
the mitral valve, not displayed in this cross section. Ao: 
aortic valve, RVOT: right ventricular outflow tract, LA: 
left atrium, PV: pulmonic valve.

Microscopic examination of the excised, during arte-
rial embolectomy, emboli showed a fibrin network and 
colonies of cocci, while Periodic acid-Schiff (PAS) and 
methamine silver stain were negative for fungi. The cul-
ture of the surgical specimen in common culture media 
(chocolate agar, blood agar, MacConkey agar, mannitol 
salt agar, and Schaedler anaerobic agar) and use of the 
automated analyzer Vitek 2 (bioMérieux Inc., Durham, 
USA) identified an unusual Streptococcus species (Strep-
tococcus pluranimalium). The isolated bacterium was 
sensitive to vancomycin [30mgr/kgr/day intravenous (iv) 
in 2 doses] and gentamycin (3mgr/kgr/day iv in 3 doses) 
which had been initiated as soon as the diagnosis of IE 
was made.

The third day after the admission, the patient com-
plained of pain in the right arm and right leg. Emergency 
Doppler ultrasonography revealed emboli in the right bra-
chial artery and the right common femoral artery. The pa-
tient underwent Fogarty catheter embolectomy of the right 
brachial artery and the right common femoral artery un-

Figure 2: Patient’s right foot showing dry gangrene on 
the distal phalanges of the toes, due to peripheral arterial 
embolism, evidence of rapid progression of the infective 
endocarditis.

On the 5th day after admission, cardiac surgery was 
performed under general anesthesia. During the opera-
tion, a sizable vegetation (>2cm) was found on mitral 
valve and smaller vegetations on the aortic valve cusps. 
Surgical replacement of mitral and aortic valves was per-
formed (Medtronic Open Pivot bileaflet mechanical heart 
valves 27mm and 19mm respectively; Medronic, Inc., 
Minneapolis, USA). Microbiological culture of the surgi-
cal specimen confirmed the known presence of Strepto-
coccus pluraminalium.
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The initial postoperative days were uncomplicated. 
On the fifteenth postoperative day, gentamycin was re-
placed, due to impaired renal function [creatinine clear-
ance (CrCl): 37 ml/min, Cockcroft-Gault equation], to 
meropenem (1gr iv every 12 hours), to which was also 
sensitive the Streptococcus species. In the following days, 
the patient remained afebrile and hemodynamically sta-
ble with a progressive improvement of his renal function. 
Inflammatory marker levels were improved but remained 
above the upper normal limit (CRP: 85 mg/L), a fact that 
denoted continuing infection10. The patient remained 
hospitalized, receiving intravenous antibiotic treatment. 
During the postoperative period, repeated blood cultures 
were all negative, while serial echocardiography studies 
(last on the 26th postoperative day) showed normal func-
tioning prosthetic valves. 

One month after the cardiac surgery, while the patient 
was stable, afebrile, receiving intravenous antibiotics, 
he developed rapid deterioration of his clinical condi-
tion and signs of acute pulmonary edema. Emergency 
echocardiography study revealed severe mitral and aortic 
paravalvular leaks (Figure 4). Emergency repeated valve 
surgery was undertaken, which revealed dehiscence 
of both aortic and mitral valve and sizable vegetations 
(<2cm) on both prosthetic valves. During the operation 
both prosthetic valves were replaced with new ones, but 
the patient remained hemodynamically unstable with 
continuing signs of acute pulmonary edema. Asystole oc-
curred postoperatively causing patient’s death, one hour 
after surgery, despite advanced cardiopulmonary resus-
citation.
                                                                  
Discussion

Although the right-sided valvular infections are the 
usual localization of IE in IVDA patients, left-sided valve 
involvement is gradually increasing. The reason for this 
epidemiological change is rather unclear11.

IVDAs have a poor quality of life and poor per-

sonal hygiene. Besides direct pathogenic mechanisms 
of infection (microorganisms, injectable material-drugs 
causing inflammation of endothelium) there are also 
indirect mechanisms (skin, urinary, and oral cavity in-
fections) which predispose IVDAs to IE. The more fre-
quent pathogen is Staphylococcus aureus, originating 
from patient’s skin [several drug abusers are carriers of 
methicillin-resistant Staphylococcus aureus (MRSA)], 
followed by streptococci, enterococci, gram negative 
cocci (Pseudomonas mainly) and fungi. Poor prognostic 
factors are advanced age, left-sided endocarditis, mul-
tiple valve infection, MRSA, large (>2cm) vegetations12 
and HIV seropositive13 with severe immunosuppression 
(CD4 cell count <200ml/microl or AIDS criteria). There 
are few data3,14 regarding the results of surgical treatment 
and long-term outcomes for these patients. It is broadly 
accepted that preoperative clinical status influences the 
perioperative mortality. Although IVDAs present a high-
risk profile on admission, their in-hospital mortality is 
similar (5.1%) to that of the non-IVDAs3. IVDAs have 
a significantly higher recurrence rate in comparison to 
non-IVDA patients, primarily because of early postoper-
ative outcomes. Moreover, it is believed that drug abuse 
doesn’t affect postoperative prognosis when aggressive 
surgical management is combined with prolonged post-
operative antimicrobial therapy3. Further studies in IVDA 
patients, regarding the optimal timing of surgery and the 
proper perioperative antimicrobial therapy, are required.

To the best of our knowledge, Streptococcus plur-
animalium is classified as an unusual streptococcus for 
provoking infections in humans. Streptococcus plur-
animalium was identified in 1999 and is confused phe-
notypically with other unusual streptococcus species15 
(S.acidominimis) and Streptococcus bovis group16. It was 

Figure 4: Parasternal long axis transthoracic echocar-
diography image at end systole, revealing two different 
turbulent jets, coming from mitral (big solid arrow) and 
aortic (small arrows) paravalvular leaks, due to prosthetic 
valves’ dehiscence, with a fatal outcome despite of emer-
gency repeated valve surgery.  LV: left ventricle, LA: left 
atrium, AO: ascending aorta.                                           

Figure 3: Computed tomography of the patient demon-
strating splenic infarcts (white arrows), due to arterial 
emboli, which constituted a major complication of the 
infective endocarditis in this patient.    
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isolated from variant species (bovine’s genetic system 
and breast glands, lungs and excreta of canaries, calf 
brain, giant panda’s anus17), causing, among others, in-
fective endocarditis in adult broiler parents16. There are 
clinical references7 of infective endocarditis related to 
contact with contaminated milk or infected farm animals 
(Brucella sp, Coxiella burnetii, Erysipelothrix sp) and 
exposure to domestic (dog, cat) animals (Bartonella sp, 
Pasteurella sp, Capnocytophaga sp). The use of non-ster-
ilized needles in outdoor areas is possibly the provoking 
factor of infection in the present case.

The contamination with this unusual streptococcus 
caused specific clinical characteristics: i) infection of 
left-sided valves (mitral, aortic), ii) sizable vegetation 
(2cm) on mitral valve and smaller vegetations (3-4mm) 
on aortic valve, iii) multiple peripheral arterial emboli 
(right arm, left leg, right leg, splenic infarcts), iv) anti-
microbial therapy (selected on the basis of antibiogram 
and European guidelines) resistance, v) rapid evolution 
of the disease on the prosthetic valves, with development 
of vegetations on both valves, mainly on mitral valve, 
during the first month after surgical replacement of the 
infected valves, and vi) as final outcome the death of the 
patient, two months after the initial emergence of the IE.

In conclusion, unusual cases of infective endocarditis 
in intravenous drug abusers are revealing, characterized 
by unusual microbiological findings and altered clinical 
characteristics. Clinical doctors must be aware of these 
cases, especially when their patients display an atypical 
clinical course and modulate their medical management 
accordingly.
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