
(Heston) for their support and help during set up and validation;
Dr David Daniels and staff at the GUM, WMUH for collecting the
oral fluid from HIV patients; Hannah de Gruchy and staff at Dr
Thom (UK-based online doctor service) who sent patient samples to
Quest Diagnostics; and Dr Ing-Wei Khor-Ferrer (Nicholls
Institute, Quest Diagnostics) for her invaluable advice and help in
preparing this manuscript.

References

1 Castagnola M, Piccotti PM, Messana I, Fanali C et al. Potential
applications of human oral fluid as diagnostic fluid. Acta
Otorhinolaryngol Ital 2011; 31 (6):  347–57.

2 Brinkmann O, Speilmann N, Wong DT. Oral fluidry diagnostics:
moving to the next level. Dent Today 2012; 31 (6): 54, 56–7, 58–9.

3 Liu J, Duan Y. Oral fluid: a potential media for disease
diagnostics and monitoring. Oral Oncol 2012; 48 (7): 569–77.

4 Coates R, Millson M, Myers T, Rankin J et al. The benefits of HIV
antibody testing of oral fluid in field research. Can J Public Health
1991; 82: 397–8.

5 Tamashiro H, Constantine NT. Serological diagnosis of HIV
infection using oral fluid samples. Bull World Health Organ 1994;
72 (1): 135–43.

6 Hunt AJ, Connell J, Christofinis G et al. The testing of saliva
samples for HIV-1 antibodies: reliability in a non-clinic setting.
Genitourin Med 1993; 69 (1): 29–30.

7 Lehner T, Hussain L, Wilson J, Chapman M. Mucosal
transmission of HIV. Nature 1991; 353 (6346): 709.

8 Pink R, Simek J, Vondrakova J et al. Oral fluid as a diagnostic
fluid. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub 2009;
153 (2): 103–10.

9 Barr CE, Miller LK, Loper MR et al. Recovery of infectious 
HIV-1 from whole oral fluid. J Am Dent Assoc 1992; 123: 39–48.

10 Deshpande AK, Jadhav SK, Bandivdekae AH. Possible
transmission of HIV infection due to human bite. AIDS Res Ther
2011; 8: 16.

11 Chamnanpunt J, Phanuphak P. Value of saliva collection device,
Omni-SAL in preserving the anti-HIV activities of stored saliva.
Int Conf AIDS 1993; 9: 539 (abstract no: PO-B40-2425).

12 Chohan BH, Lavryes L, Kishorchandra N et al. Validation of a
modified commercial enzyme-linked immunoassay for detection
of human immunodefiociency virus type 1 immunoglobulin G
antibodies in saliva. Clin Diag Lab Immunol 2001; 8 (2): 346–8.

13 Mortimer PP, Parry JV. Non-invasive virological diagnosis: are
saliva and urine specimens adequate substitutes for blood? Rev
Med Virol 1991; 1 (2): 73–8.

14 Louie B, Lei J, Liska S, Dowling T, Pandori MW. Assessment of
sensitivity and specificity of first, second and third generation
EIA for the detection of antibodies to HIV-1 in oral fluid. J Virol
Methods 2009; 159 (1): 119–21.

15 Parry JV, Connell JA, Reinbott P, Garcia AB, Avillez F, 
Mortimer PP. GACPAT HIV 1 +2: a simple, inexpensive assay to
screen for, and discriminate between, anti-HIV 1 and anti-HIV 2.
J Med Virol 1995; 45 (1): 10–6.

16 Morris DF. False positive salivary HIV test. BMJ 1992; 305 (6857):
834.

17 Centers for Disease Control and Prevention (CDC). False-
positive oral fluid rapid HIV tests–New York City, 2005–2008.
MMW Morb Mortal Wkly Rep 2008; 57 (24): 660–5.

18 Gaudette D, North L, Hindahl M, Griffin K, Klimkow N, 
Thieme T. Stability of clinically significant antibodies in saliva
and oral fluid. J Clin Immunol 1994; 17: 171–5.

19 Granade TC, Phillips SK, Parekh B, Pau CP, George JR. Oral fluid
as a specimen for detection and confirmation of antibodies to
HIV type 1. Clin Diagn Lab Immunol 1995; 2 (4): 395–9.

20 Soto-Ramírez LE, Hernández-Gómez L, Sifuentes-Osornio J et al.
Detection of specific antibodies in gingival crevicular transudate
by ELISA for diagnosis of HIV type 1 infection. J Clin Microbiol
1992; 30 (11): 2780–3.

Misidentification of Providencia stuartii 
as Serratia fonticola by Vitek 2 
J. T. LAM and T. K. NG
Department of Microbiology, Princess Margaret Hospital, Hong Kong Special

Administrative Region, China

A 58-year-old male patient suffering from hypertension and
receiving angiotensin-converting enzyme inhibitor (ACEI)
submitted a midstream urine sample for culture. A non-
lactose fermenter (NLF) exceeding 105 colony-forming units
(cfu)/mL grew on cysteine lactose electrolyte deficient
(CLED) agar. It grew as diffuse brown colonies (presence of
tryptophan deaminase) on UriSelect 4 medium (Bio-Rad
Laboratories). It was also positive for indole production,
lysine deamination, and oxidation-fermentation test, but
negative for hydrogen sulphide production, motility,
ornithine decarboxylation, and lysine decarboxylation. The
presumptive identification of this NLF was Providencia
species. The Vitek 2 Gram-negative (GN) identification card
(bioMérieux) was used to identify the NLF. Surprisingly, the
Vitek 2 system identified this NLF as Serratia fonticola with an
excellent confidence level (99% probability). The same result
was obtained when the GN card was repeated.

To resolve the discrepancy, the NLF was identified using
the API 20E system (bioMérieux) and the Vitek MS system
(bioMérieux). Both methods confirmed this NLF as
Providencia stuartii rather than S. fonticola. Confidence levels
of the API 20E and the Vitek MS were 97.5% and 99.9%
probability, respectively. 

In the GN card, only three biochemical test results (i.e.,
adonitol fermentation, Ellman reaction and urease activity)
varied between the current P. stuartii strain and previously
identified P. stuartii strains. Unlike the variable Ellman and
urease results among P. stuartii strains, the adonitol
fermentation is usually negative for P. stuartii strains. It was
demonstrated that 5% of P. stuartii is positive for the adonitol
fermentation, whereas 100% of S. fonticola is positive for the
adonitol fermentation.1 The infrequent positive result for
adonitol fermentation may mislead the GN card to
misidentify P. stuartii as S. fonticola, as in this case.

Although the number of biochemical tests in the API 20E
is less than that in the GN card, the API 20E includes key
tests that are absent from the GN card, but which are capable
of discriminating P. stuartii and S. fonticola (e.g., fermentation
of arabinose, melibiose and rhamnose). It was shown that for
P. stuartii and S. fonticola positive rates were 1% and 100%,
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respectively, for arabinose fermentation; 0% and 98%,
respectively, for melibiose fermentation; and 0% and 76%,
respectively, for rhamnose fermentation.1 These tests may
help API 20E arrive at a more accurate identification. 

In contrast to the GN card and the API 20E, which identify
bacteria based on their biochemical reactions, the Vitek MS
uses matrix-assisted laser desorption/ionization-time of
flight (MALDI-TOF) mass spectrometry to analyse the mass-
to-charge ratio of 16S ribosomal proteins. The problem of
uncommon biochemical phenotypes is therefore unlikely to
affect identification by Vitek MS.

Although misidentification by the Vitek 2 system has been
reported,2–4 misidentification of P. stuartii as S. fonticola by the
Vitek 2 has not been documented previously.5–7 To improve
the identification of P. stuartii and S. fonticola, the
manufacturer may consider refining the biochemical test
panel of its GN card in a later version. A relatively low
confidence level (e.g., <90% probability) may alarm users
and they should interpret identification with caution,
especially when only a single identification platform is used.
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