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Clinical and Microbiological Characteristics of Six 
Staphylococcus pettenkoferi Isolates From Blood 
Samples
Sholhui Park, M.D., Hae-Sun Chung, M.D., and Miae Lee, M.D.
Department of Laboratory Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Coagulase-negative staphylococci (CoNS) are reported to be the leading cause of nosoco-
mial bloodstream infections. Staphylococcus pettenkoferi is a novel member of CoNS that 
was first isolated from the human blood and bursitis wound in 2002. We have reported 
cases of 6 S. pettenkoferi strains isolated from blood specimens, including one pathogen 
and 5 contaminants and catheter colonizers. Brucker Biotyper (Brucker Daltonics, Bre-
men, Germany) and molecular typing with 16S rRNA gene sequencing confirmed the 6 
isolates as S. pettenkoferi. The conventional phenotypic identification of these isolates is not 
reliable owing to their inconsistent biochemical characteristics. Five of the 6 isolates were 
found to be resistant to oxacillin, and all isolates showed susceptibility to vancomycin and 
linezolid. For accurate identification of this novel species, advanced methods by using 
Brucker Biotyper or molecular methods such as 16S rRNA gene sequencing are required.
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INTRODUCTION

Staphylococcus pettenkoferi is a novel member of coagulase-

negative staphylococci (CoNS) first isolated from a blood speci-

men and bursitis wound in Germany [1]. Three more S. petten-
koferi isolates from blood cultures were reported later [2]. Cases 

of osteomyelitis [3] and bloodstream infection [4, 5] were 

thought to be caused by S. pettenkoferi. Isolates resistant to 

methicillin and linezolid were also reported recently [6, 7].

 Although the characteristics of S. pettenkoferi were described 

in detail previously [1, 2], their identification by conventional 

methods was difficult in a routine microbiology laboratory. We 

identified six S. pettenkoferi isolates from human blood speci-

mens and confirmed their identity through 16S rRNA gene se-

quencing. Patients’ clinical data and microbiological character-

istics were retrospectively reviewed. 

CASE REPORTS

The clinical data of 6 patients with S. pettenkoferi strains are 

summarized in Table 1.

 Subculturing of all isolates onto blood agar plates leads to the 
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growth of 1-2-mm-sized, circular, opaque, glistening colonies 

with no hemolysis. The organisms were gram-positive cocci, cat-

alase positive, and coagulase negative. For phenotypic identifica-

tion, the Vitek 2 System (bioMérieux, Marcy l’Etoile, France) 

gram-positive identification card was used (Table 2). The isolates 

were further identified by using the Vitek MS IVD Database Ver-

sion 2 (bioMérieux) and the Microflex LT RUO with Biotyper 3.0 

Software (Brucker Daltonics, Bremen, Germany). We confirmed 

the identification of these isolates by 16S rRNA gene sequencing 

as per the methods described by a previous study [8]. DNA was 

extracted by boiling with the Chelex 100 Resin (Bio-Rad Labora-

tories, Hercules, CA, USA). The primer pair used for amplifica-

tion was 27F (5´-AGA GTT TGA TC[A/C] TGG CTC AG-3´) and 

1492R (5´-G[C/T]T ACC TTG TTA CGA CTT-3´). This primer pair 

can amplify approximately ~1,500-bp fragment of the 16S rRNA 

gene between positions 8 and 1,509 of the Escherichia coli 16S 

rRNA gene, and it is considered to be universal for the domain 

bacteria [9]. Direct sequencing was performed by using an auto-

matic DNA sequencer (ABI 3730XL; Life Technology Co., Grand 

Island, NY, USA). The 16S rRNA sequences were analyzed with 

the NCBI Genbank and EzTaxon (www.eztaxon.org, version 2.1) 

databases.

 Using the Vitek 2 System, all the isolates were susceptible to no-

vobiocin and negative for alkaline phosphatase and β-galactosidase. 

Except for the isolate 4, all organisms were positive for urease. 

The isolates 4 and 6 differed from others by being pyrrolidonyl-

arylamidase positive and being positive for acid production from 

D-mannitol. Five isolates were identified as Staphylococcus au-
ricularis and one isolate as Staphylococcus warneri. 
 Isolates 1 and 2 showed the same results on both Vitek 2 and 

Vitek MS. Four isolates showed different results between Vitek 2 

and the Vitek MS. We tested the isolates by Brucker Biotyper 

(Brucker Daltonics) to compare the accuracy of the Vitek MS 

systems and identified all 6 isolates as S. pettenkoferi.
 Since Vitek 2, Vitek MS, and Biotyper showed contradicting 

results, 16S rRNA gene sequencing of these isolates was con-

ducted. All 6 strains were identified as S. pettenkoferi (100%) on 

the basis of the NCBI Genbank databases. Second possible 

identification was Staphylococcus cohnii (98%). According to 

the EzTaxon databases, the sequences of all 6 isolates were 

identical to those of S. pettenkoferi strain B3117 (accession no. 

AF322002) (100%), as reported by Trülzsch et al. [1] The sec-

ond possible identification was of S. cohnii subsp. cohnii (97.8-

98.1%). According to the CLSI molecular method 18-A [10], we 

concluded that all 6 isolates were S. pettenkoferi.
 With the VITEK 2 antimicrobial susceptibility testing cards 

Table 1.The clinical characteristics of six patients with S. pettenkoferi isolates

Case No. (strain No.) 1 (EW98) 2 (EW182) 3 (EW147) 4 (EW238) 5 (EW285) 6 (EW288)

Age (yr)/sex 72/M 83/F 48/M 81/M 68/F 67/F

Underlying disease Chronic alcoholic,  
Hypertension, 
Diabetes mellitus

Cerebral vascular 
   accident, 
Pulmonary 
   tuberculosis

Acute 
   myelomonocytic 
   leukemia

Major depressive 
   disorder, 
Benign prostate 
   hyperplasia

Peripheral T-cell 
   lymphoma

Intracerebral and 
   intraventricular 
   hemorrhage

Diagnosis Septic shock ,
Aspiration 
   pneumonia

Acute cholecystitis Subarachnoid 
   hemorrhage

Septic shock, 
Acute renal failure, 
Pericardical 
   effusion

Pneumonia Pneumonia

Blood cultures 
   (positivity N /test N)

Peripheral blood 2/3 1/3 0/2 0/2 0/2 1/3

Catheter blood NT NT 1/2 2/2 1/2 NT

Treatment Ceftriaxone Cefpiran, 
Metronidazole

Teicoplanin, 
Voriconazole, 
Vancomycin

Ceftriaxone, 
Vancomycin,
Metronidazole

Cefepime, 
Teicoplanin

Colistimethate

Outcome at 
   discharge

Transferred Stable Expired Stable Recovered Stable 

Clinical 
   significance

Pathogen Contaminant Contaminant Catheter colonizer Contaminant Contaminant

Abbreviations: M, male; F, female; NT, not tested; PTBD, percutaneous transbiliary drainage.
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(Table 3), five of the six organisms showed susceptability to gen-

tamicin, vancomycin, teicoplanin, and linezolid and resistance 

to oxacillin, penicillin, ciprofloxacin, and erythromycin.

DISCUSSION

S. pettenkoferi was newly introduced as a member of CoNS in 

2002 [1]. Its clinical importance and epidemiology are therefore 

not completely elucidated. We identified six  strains of S. petten-
koferi isolated from six hospitalized patients in different wards. 

All strains were isolated from the human blood. In case 1, S. 
pettenkoferi was determined to be the pathogen of septic shock 

on the basis of the clinical signs and culture positivity (2/3 pe-

ripheral blood cultures). In the remaining patients, the isolates 

were considered to be skin contaminants or catheter colonizers.

 We confirmed the presence of these novel strains in the pa-

Table 2. The biochemical characteristics and microbiological identification of the six S. pettenkoferi isolates

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 B3117

Biochemical characteristics

   Alkaline phosphatase - - - - - - +

   β-Galactosidase - - - - - - -

   Pyrrolidonylarylamidase - - - + - + +

   Urease + + + - + + +

   Novobiocin resistance - - - - - - -

   Aerobic acid production from:

      D-Galactose - - - - - - -

      D-Maltose - - - - - - -

      D-Mannitol - - - (+) - + -

      D-Mannose - - - - - - -

      D-Ribose - - - - - - -

      D-Trehalose - - - - - - -

      D-Xylose - - - - - - -

      Lactose - - - - - - -

      Sucrose - - - (-) - + +

Method of identification

   Vitek 2   S. auricularis 
(93%)*

S. auricularis 
(95%)*

S. auricularis S. auricularis 
(95%)*

S. auricularis 
(95%)*

S. warneri 
(95%)*

   Vitek MS S. auricularis 
(99.9%)†

S. auricularis 
(99.9%)†

S. capitis 
(99.9%)†

no ID S. capitis 
(96.3%)†

no ID

   Bruker Biotyper S. pettenkoferi 
(2.034)‡

S. pettenkoferi 
(2.041)‡

S. pettenkoferi 
(2.238)‡

S. pettenkoferi 
(2.008)‡

S. pettenkoferi 
(2.252)‡

S. pettenkoferi 
(1.957)‡

   16S rRNA gene sequencing S. pettenkoferi S. pettenkoferi S. pettenkoferi S. pettenkoferi S. pettenkoferi S. pettenkoferi

*% probability by Vitek 2; †% probability by Vitek MS; ‡the score for Brucker Biotyper. 
Abbreviation: ID, identification.

Table 3. Antimicrobial susceptibility profiles of the six S. petten-
koferi isolates 

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 

Ciprofloxacin S R R R R R

Clindamycin S R S S S R

Erythromycin S R R R R R

Gentamicin S S S S S S

Oxacillin S R R R R R

Penicillin G S R R R R R

Trimethoprim/
   Sulfamethoxazole

S S R S R S

Vancomycin S S S S S S

Teicoplanin S S S S S S

Linezolid S S S S S S

Abbreviations: S, susceptible; R, resistant.
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tients, although they were not identified by the conventional 

methods (Vitek 2 System) and Vitek MS. Since not all laborato-

ries used the same microbiological identification system, these 

novel strains are probably underestimated in clinical microbiol-

ogy. One of the first known strains of S. pettenkoferi, B3117, has 

distinct biochemical characteristics such as susceptibility to no-

vobiocin, and positivity for alkaline phosphatase, urease activity, 

nitrate reduction, and pyrrolidonylarylamidase. This strain is also 

positive for aerobic production of acid from β-D-fructose, glu-

cose, and sucrose [1, 2]. In this study, the phenotypic character-

istics were variable and not consistent for all six isolates. For 

more accurate identification of S. pettenkoferi, an approach 

other than the conventional methods is needed. Between the 

two MALDI-TOF MS systems, Biotyper was superior to Vitek MS 

with regards to identification of S. pettenkoferi. 
 16S rRNA gene sequencing is a useful tool to identify bacte-

rial isolates [11]. For analysis of the sequence data of these iso-

lates, we found that both the NCBI Genbank and EzTaxon are 

useful for identification of S. pettenkoferi. Although 16S rRNA 

gene sequences are highly similar between closely related spe-

cies [12], 16S rRNA gene sequencing allows for identification of 

S. pettenkoferi.
 There is an increase in the incidences of methicillin-resistant 

staphylococcal infections due to acquisition of resistance to sev-

eral antimicrobial agents [13], and the number of methicillin-re-

sistant CoNS have also dramatically increased to 60-70% [14, 

15]. In this study, all the isolates, except for isolate 1, were oxa-

cillin-resistant and multidrug resistant. Recently, linezolid-resis-

tant S. pettenkoferi isolates were also reported [7]. In our cases, 

all isolates were susceptible to linezolid.

 In conclusion, S. pettenkoferi isolated from blood was found to 

be the causative agent, catheter colonizer, and skin contami-

nants. For accurate identification of this novel species, advanced 

approaches such as Biotyper or molecular methods such as 16S 

rRNA gene sequencing are needed.
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