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ABSTRACT 
Leuconostoc species, a gram -positive coccal bacterium that is classically moderately susceptible to ampicillin and penicillin and 
resistant to vancomycin is a potential pathogen in the ùununocornpromised host. Twenty-eight isolates were collected from patients' 
blood culture specimens in the year 1989-1990. The clinical history and course of nineteen of these patients were studied. Five of 
them recovered without any antimicrobial therapy and in eight patients Leuconostoc species was isolated with other organisms in the 
blood culture specimens. The question arises as to when Leuconostoc species is of clinical significance when isolated in the blood 
culture specimens of patients. 
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INTRODUCTION 
There has been a growing interest in the clinical significance 
of vancomycin resistance gram -positive pathogens recently"'. 
Leuconostoc species, a member of the Streptococcaceaet2', is 
one of these pathogens" -8). This organism is of primary impor- 
tance in the dairy, wine and sugar industries and has not been 
of clinical significance until recently. This is not surprising as 
vancomycin is now being commonly used in many hospitals 
with methicillin resistant Staphylococcus aureus infection. 

This article is a description of our laboratory experience 
with the isolation of Leuconostoc species in the bloodstream 
of nineteen patients in Singapore. 

MATERIALS AND METHODS 
All blood isolates in the year 1989-1990 in the Diagnostic 
Bacteriology Section of the Department of Pathology, Singa- 
pore General Hospital, which were gram -positive cocci organ- 
isms and resistant to vancomycin were further identified using 
the following tests to further differentiate them from 
Lactobacillus and Enterococcus speciesos.v.mr. 

- grain staining after 24 hour growth in deMann, Rogosa 
and Sharpe broth 

- gas production from glucose fermentation 

- growth at 45°C 

- aesculin hydrolysis 

- growth in 6.5% NaCl 

antibiotic susceptibility testing against ampicillin, peni- 
cillin and vancomycin using the Kirby -Bauer method 

The case records of patients from whom isolates have been 
identified as Leuconostoc species were then traced and their 
clinical history and course were studied. These patients were 
from two local hospitals, the Singapore General Hospital and 
Tan Tock Seng Hospital. 

RESUhpS 
Twenty-eight isolates were collected but the clinical informa- 
tion of only nineteen patients were available and are shown in 
Table I. All the Leuconostoc isolates were moderately suscep- 
tible to ampicillin and penicillin but resistant to vancotnycin. 
Eleven of the nineteen cases had Leuconostoc species as a 
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pure isolate in their blood cultures. Five of them did not re- 
ceive any antibiotic therapy but recovered uneventfully. Four 
of these five patients had Leuconostoc species as a pure isolate 
in their blood culture specimens. There was only one death 
and this occurred within two hours of admission in a man with 
glioma and bronchopneumonia. 

DISCUSSION 
There are four known Leuconostoc species - Leuconostoc 
mesenteroides, Leuconostoc paranesenteroides, Leuconostoc 
lactis and Leuconostoc oenos"). They must be distinguished 
from the Lactobacillus viridans streptococci and Enterococcus 
species as they share almost similar biochemical proper- 
ties" -59.101. Classically, it is moderately susceptible to ampicillin 
and penicillin with the minimum inhibitory concentration to 
penicillin ranging from 0.25 to l.0 ug/ml; and it is resistant to 
vancomycin. Hence, unusual antimicrobial susceptibility test- 
ing patterns of presumed viridans streptococci or enterococci 
should alert one to the possibility of Leuconostoc species. Re- 
sistance to vancotnycin is postulated to be due to replacement 
of the terminal D-alanyl-D-alanine moiety of the cell wall stem 
peptide with L -amino acids"). They are generally susceptible 
to cephalothin with intermediate or high level resistance to the 
second and third generation cephalosporins. It is also gener- 
ally susceptible to lincosamides and aminoglycosidest'). 

In other published reviews, a common feature found with 
Leuconostoc bacteraemic patients is their immunocompromised 
state'. Our local experience however, showed that it could 
also be found in the immunocompetent hosts. The portal of 
entry is uncertain. It is known that the natural habitat is food- 
stuff of dairy, wine and vegetable products. Hence, the 
gastrointestinal tract is a potential reservoir from which infec- 
tion may arise. 

From our case studies, a similar susceptibility pattern was 
seen ie moderate susceptibility to ampicillin and penicillin and 
resistance to vancomycin. Not all the isolates appeared to be 
of clinical significance as five of the nineteen patients recov- 
ered without any administration of antibiotic. This seems to 
suggest that these isolates are not of any clinical significance 
at all. Yet, there were eleven patients with Leuconostoc spe- 
cies as a pure isolate in their blood cultures of whom seven 
responded to the appropriate antibiotic therapy given. For the 
eight patients in whom the Leuconostoc species were isolated 
with other organisms the question arises as to whether these 
were contaminated blood culture results. On comparing the 
clinical features in whom no antimicrobials were given with 
those whom the appropriate antimicrobials were given where 
Leuconostoc species were isolated as a pure isolate, the fol- 
lowing potential predisposing factors to Leuconostoc bacteremia 



Table I - Clinical Isolates of Leuconostoc species 

Case Sex/Age Underlying Disease Other Concomitant Treatment Outcome 
Bacterial Isolates 

F/unknown Endstage renal failure with Erythromycin Survived 
AV fistula abscess 

2 M/78 yr CRF, DM with broncho-pneumonia Ampicillin Survived 

3 F/66 yr DM, liver diseases with V.vulnìficus 
septicemia 

Ceftriaxone 
Amikacin 

Survived 

4 M/26 yr Right foot abcess and Staph. aureus 
septicemia 

Pseudornonas sp. 
Ps. maltophilia 

Penicillin 
Cloxacillin 

Survived 

Ceftriaxone 
Gentamicin 
Fusidic acid 

5 1773 yr DM with chronic OM Ampicillin Survived 
Cloxacillin 

6 M/61 yr Left hemiplegia with right UL 
pneumonia 

Pseudomonas sp. Pefloxacin Survived 

7 M/65 yr Right LL pneumonia Penicillin Survived 
Gentamicin 

8 M/I9 yr Right leg abscess Enterobacter sp. Ampicillin Survived 
Pseudornonas sp. 

9 F/46 yr MVP with endocarditis Enterococcus sp. Penicillin Survived 
Pseudornonas sp. Gentamicin 

10 M/45 yr Lefort II fracture Ampicillin Suryived 
Cloxacillin 

Il M/23 yr Asthma with right pneumonia Ampicillin Survived 

12 F/6 day Prematurity with PDA Survived 

l3 F/26 yr Steven Johnson's syndrome 
with unknown underlying cause 

Survived 

14 M/37 yr P113 with drug -induced hepatitis C. parapsilosis Ampicillin Survived 
C. krusei 

15 NI/3 mth Viral fever with cutaneous 
candidiasis 

Survived 

16 F/66 yr COLD* Survived 

17 F/38 yr Nil* Enterobacter sp. Ampicillin Survived 
E. coli 

18 M/30 yr Post -appendicectomy 
wound infection 

Group D non -entero - 
coccus sp. Ac. anitratus 

Survived 

Staph. aureus 

19 M/28 yr Glioma with broncho-pneumonia Klebsiella sp. Group D 

non-enterococus sp. 

Penicillin Died 

KEYS: 

* = These patients presented with pyrexia of unknown origin. 

AV = Arterio-venous 

CRF = Chronic renal failure 

DM = Diabetes mellitus 

OM = Osteomyelitis 

UL = Upper lobe 

LL = Lower lobe 

MVP = Mitml valve prolapse 

PDA = Patent ductus anteriosus 

PTB = Pulmonary tuberculosis 

COLD = Chronic obstructive lung disease 
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appeared likely: prolonged hospitalisation and the use of 
canulas. 

CONCLUSION 
The Leuconostoc species has been considered as a poten- 

tial pathogen especially in the immunocompromised host. Its 

clinical significance in other patients may be questionable. Fur- 
ther work needs to be done to determine if the Leuconostoc 
species are part of the skin flora and thus give rise to contami- 
nated blood culture results when the skin is not adequately 
cleansed prior to blood sampling. It would be also necessary 
to determine the conditions in which these isolates would be 
of clinical significance. 

ACKNOWLEDGEMENTS 
I wish to thank Dr Mavis Yeo for reading through the original 
manuscript and for her useful comments. 

REFERENCES 

I. Racklam R, Hollis D. Collins MD: Identification of gram -positive coccal and coccobacillary 
vancomycin-resistant bacteria. J Clin Microbiol 1989: 27:72430. 

2. Garvic Et. Genus Leccmmsroc. In: Steads PIIA, Mair NS, Sharpe ME. et al sels. 
tiergey's manual of systematic bacteriology. Baltimore: Williams & Wilkins Co. 
1986:1071-5. 

3. Coovadia YM, solwa Z, van den Endo J: Meningitis caused by vancomycin-reslstani 
Leuronoºoc sp..' Clin Microbiol 1987: 25:1784-5. 

4. Horowitz 11W, tlandwcrger S, van Horn KG, Wortneet GP: Letsonosroc, an emerging 
vancomycin-resistant pathogen. Lancet 1987; ii:1329-10. 

5. Isenberg 11D. Vellozzi EM, Shapiro J. Rubin LC: Clinical laboratory challenges in the 

mcognitiov of I<urnnosruc slip. I Clin Microbiol 1988; 26:479-83. 

6. Allen KB, Metchock B, Rem. B. Sherman R: Ieuconosmc: A vancomycin-resistant gram - 

positive pathogen of clinical significance. In( in Surg 1990: 9:36-40. 

7. Handwerger S, Horowitz H, Coburn K, Kolokaihis A, Wormscf GP: Infection due to 

Leuconostoc species. Six cases and review. Rev Infect Dis 1990; 12:602-10. 

8. Friedland tR, Snipelsky M, Khoosal M: Meningitis in a neonate caused by Lcuconosier 
sp. J Clin Microbiol 1990; 28:2125-6. 

9. Ricbel WI, Washington JA: Clinical and microbiologie characteristics of Pediococoi. 1 

Clin Microbial 1990; 28:134855. 

10. Barreau C, Wegener G: Characterization of Lescmmsroc lards strains from human sources. 

1 Clin Microbiol 1990; 28: 1728-33. 

7TH WORLD CONGRESS ON MEDICAL INFORMATICS 

(MEDINFO 92) 

6-10 September 1992 
Venue: Palexpo Congress Centre 

Geneva, Switzerland 

Sponsors: 
International Medical Informatics Association (IMIA) 
Swiss Society for Medical Informatics (SSMI) 
Swiss Federal Government 
State Council of the Republic and Canon of Geneva 

Co -Sponsors: 
World Health Organisation (WHO) 
University and Medical Faculty of Geneva 
Swiss Academy for Technical Sciences (SATW) 
Swiss IFIF Committee 
European organisation for Nuclear Research (CERN) 
General Agreement on Tariffs and Trade (GATT) 
International Labour Office 

Congress Programme: 
The Scientific and Technical Programme will include: 
Tutorials 
Plenary Sessions 
Commercial Exhibits 
Poster Sessions 
User Demonstrations 
Film and Video Presentations 
Workshops 
Panels 
Excursions to Universities, Governmental Agencies, and International Organisations 

For more details: 
Medinfo 92 
Administrative Office 
Symporg SA 
108 route de Frontenex 
CH -1208 Geneva 
Switzerland 


