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Abstract 

With the increasing use of real time PCR techniques, Leptospira isolation has mostly been abandoned 

for the diagnosis of human leptospirosis. However, there is a great value of collecting Leptospira 

isolates to better understand the epidemiology of this complex zoonosis and to provide the 

researchers with different isolates. In this study, we have successfully isolated different Leptospira 

strains from BacT/Alert aerobic blood culture bottles and suggest that this privileged biological 

material offers an opportunity to isolate leptospires. 

 

Highlights 

 Leptospira isolation is rare, yet isolates are needed for epidemiology and research 

 Blood culture bottles provide a useful source for Leptospira isolation and culture 

 BacT/Alert bottles allowed isolation of Leptospira over than 2 days from collection 

 

Note 

Leptospirosis is a bacterial zoonosis increasingly recognized as emerging or re-emerging. Because of 

its multiple and non-specific clinical presentation, its medical diagnosis is especially challenging and 
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clinical suspicions warrant systematic biological confirmation (Goarant, 2016; World Health 

Organization & International Leptospirosis Society, 2003). This biological confirmation in the acute 

stage involves the evidence of pathogenic leptospires (or their products, most frequently DNA) in 

biological fluids like blood, cerebrospinal fluid or urine or the rise of a specific immune response at 

the convalescent (immune) stage (Levett, 2001). In acute specimens, Leptospira isolation from 

biological fluids has been considered the gold standard for decades. However, leptospires are 

fastidious and slow-growing organisms and cultures must be kept and checked for up to 14 weeks 

(Faine, Adler, Bolin, & Perolat, 1999) , resulting in low sensitivity (Limmathurotsakul, et al., 2012) so 

that isolation is of limited use for medical diagnosis and treatment. Direct observation of spirochetes 

using dark field microscopy was used but is insensitive and possibly poorly specific, because of false 

positive results, so that this technique is not recommended (World Health Organization & 

International Leptospirosis Society, 2003). In contrast, the advent of molecular amplification 

techniques has revolutionized the biological diagnosis of acute leptospirosis; the use of conventional 

PCR (Merien, Amouriaux, Perolat, Baranton, & Saint Girons, 1992), then more recently real time PCR 

notably allows evidencing minute amounts of leptospiral DNA in a matter of hours. As a result, most 

clinicians do not request isolation anymore and most medical laboratories have more or less 

abandoned Leptospira culture and isolation. And yet, there is a great value of gaining access to 

bacterial isolates: they provide biological material for epidemiology (serological and/or molecular) as 

well as research (e.g. virulence, comparative genomics). As a paradigm example, they are currently 

the only biological material allowing serological typing at the serovar level. 

Many severe leptospirosis cases present as septic shock and the differential diagnosis often includes 

bacterial septicemia, leading clinicians to collect blood cultures bottles. These bottles are sampled as 

early as possible, before the onset of antibiotics when possible, and special attention is paid to 

disinfection at the collection site. These culture bottles are then rapidly sent without refrigeration to 

the microbiology lab. In leptospirosis cases, they may provide a unique high quality biological sample. 

In New Caledonia, leptospirosis is endemic with a high incidence; the medical community has a high 

level of awareness and leptospirosis is usually considered early in the differential diagnosis of acute 

fevers (Goarant, et al., 2009). In this study, we attempted to isolate pathogenic leptospires from 

blood culture bottles incubated at 37°C in a BacT/Alert® Microbial detection system, targeting 

aerobic bottles from patients with leptospirosis confirmed by a positive specific real time PCR. From 

39 patients with a positive Leptospira real time PCR (Stoddard, Gee, Wilkins, McCaustland, & 

Hoffmaster, 2009), we collected 500µL from an aerobic blood culture bottle (BacT/Alert®SA for 

adults or BacT/Alert®PF with activated charcoal for children, BioMérieux, France) to inoculate a 5-mL 

R1 dilution EMJH supplemented with 5% decomplemented Fetal Bovine Serum (FBS); an additional 

ten-fold R2 dilution was made in a second tube. Both were incubated at 30°C with constant shaking. 

The blood bottles had been collected from less than one to almost 2.5 days (mean 1.4 days) before 

sub-sampling for Leptospira isolation. For 3 patients, whole blood from a total blood count was also 

used in parallel to attempt Leptospira isolation. We obtained 13 isolates after 4 to 30 days culture 

(mean 17.4 days) belonging to the two species (Leptospira interrogans and Leptospira borgpetersenii) 

involved in human cases in New Caledonia (Perez & Goarant, 2010). These isolates represented at 

least three different strains based on the identification of serogroups Icterohaemorrhagiae and 

Pyrogenes in L. interrogans isolates and Ballum in the L. borgpetersenii isolate. The results are 

summarized in Table 1. 

We successfully isolated pathogenic Leptospira from aerobic blood culture bottles in one third of the 

patients investigated. Leptospira isolation is recognized to be insensitive when compared to 

molecular and other diagnostic methods (Balassiano, Vital-Brazil, & Pereira, 2012; de Abreu Fonseca, 



et al., 2006; Limmathurotsakul, et al., 2012; Truccolo, Serais, Merien, & Perolat, 2001), with 

sensitivity as low as 3% being reported in some studies (Merien, Baranton, & Perolat, 1995). With our 

small study sample, we had a 33% isolation rate from blood culture bottles, in agreement with more 

traditional blood samples. The selection of samples from leptospirosis cases confirmed by real-time 

PCR as well as the rapid turnaround time probably account for this relatively high isolation success. 

Because of the sample used (blood culture bottles), it can be assumed that the clinical presentation 

suggested a possible bacterial septicemia and/or sepsis. Whether a similarly high isolation rate could 

be obtained from other clinical presentations remains to be determined. 

Beside anecdotal evidence (Gelman, et al., 2002), there have been studies considering the use of 

blood culture bottles for the isolation or diagnostic of leptospirosis. Palmer et al. (Palmer & 

Zochowski, 2000) used in vitro cultures to evaluate the survival of various leptospires in different 

blood culture bottles and demonstrated viability up to 48 hours at 37°C. In another study, Griffith et 

al. (Griffith, et al., 2006) demonstrated the viability of leptospires in specialized mycobacterial blood 

culture bottles for as long as 14 days. This very interesting finding hardly applies to clinical settings, 

because mycobacterial infections are not a frequent differential diagnosis of leptospirosis. However, 

these studies used quite large inocula with 105 (Palmer & Zochowski, 2000) or 103 to 107 (Griffith, et 

al., 2006) in vitro-cultured leptospires / mL, which hardly reflects the in vivo condition in patients. In 

contrast in our study, the bacterial load estimated by quantitative PCR suggests that the blood 

culture bottles allowing Leptospira isolation contained 10 – 105 leptospires / mL. More recently, 

Dittrich and colleagues evaluated the use of blood cultures bottles for the molecular diagnosis of 

leptospirosis and concluded to a limited utility, mostly because of low sensitivity (Dittrich, et al., 

2016). In our study, a limited number of patients could be evaluated but isolation was successful in 

some patients in spite of a low leptospiraemia.  

Our series extended over more than 18 months, so that different batches of the culture bottles were 

used and supported Leptospira survival. However, there might be batch to batch differences in 

efficiencies. In addition, we have not been able to test other brands of blood culture systems, which 

might give different results, so that our results would not apply to all blood culture bottles from 

different brands.  

We advocate that Leptospira isolation might be attempted from blood culture bottles at least until 

2.5 days after collection. The specific attention paid to blood cultures (most frequently collected 

before antibiotic therapy, with a good disinfection at the collection site, sent at ambient temperature 

and as rapidly as possible to the microbiology laboratory) make these biological specimens a unique 

opportunity to successfully gain access to live leptospires for isolation. The use of this technique in 

other settings with a wider diversity of Leptospira strains would help evaluate this strategy for 

different Leptospira strains and serovars. 
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Table 1: Successful Leptospira isolation from blood culture bottles 

Leptospiraemia 
from blood qPCR 
(day since symptom 
onset) 

Blood bottle (time since 
blood collection) 

Days to 
positive EMJH 
culture 

Leptospira isolate 

5490 / mL (day 1) BacT/Alert®SA (2.1 days) 16 (R1 first) L. interrogans serogroup 
Icterohaemorrhagiae 

601 / mL (day 1) BacT/Alert®SA (2.3 days) 22 (R1 first) 
(60 days from 
whole blood) 

L. interrogans serogroup 
Pyrogenes 

965 / mL (day 3) BacT/Alert®SA (2.1 days) 18 (R1 first) 
(negative from 
whole blood) 

L. interrogans serogroup 
Icterohaemorrhagiae 

613 / mL (day 3) BacT/Alert®SA (2 days) 28 (R1 first) L. interrogans serogroup 
Icterohaemorrhagiae 

1360 / mL (day 3) BacT/Alert®SA (0.7 day) 30 (R1 first) L. borgpetersenii serogroup 
Ballum 

2880 / mL (day 3) BacT/Alert®SA (1.9 days) 10 (R1 & R2) L. interrogans serogroup 
Icterohaemorrhagiae 

9520  / mL (day 2) BacT/Alert®SA (0.8 day) 9 (R1 first) L. interrogans serogroup 
Pyrogenes 

14 / mL (day 4) BacT/Alert®PF (0.9 day) 18 (R1 & R2) L. interrogans serogroup 
Pyrogenes 

1133 / mL (day 2) BacT/Alert®PF (1.6 days) 10 (R2 first) L. interrogans serogroup 
Icterohaemorrhagiae 

49100 / mL (day 3) BacT/Alert®SA (1.2 day) 4 (R1 & R2) L. interrogans serogroup 
Icterohaemorrhagiae 

472 / mL (unknown) BacT/Alert®SA (0.3 day) 21 (R1 & R2) L. interrogans serogroup 
Icterohaemorrhagiae 

51900 / mL 
(unknown) 

BacT/Alert®SA (0.7 day) 28 (R2 only) L. interrogans serogroup 
Icterohaemorrhagiae 

243 / mL (day 5) BacT/Alert®SA (1.6 days) 12 (R1 & R2) L. interrogans serogroup 
Icterohaemorrhagiae 
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