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Rapid Identification of Microorganisms in Blood 
Cultures Using Peptide Nucleic Acid Fluorescence 
In Situ Hybridization  
Thomas Novicki, PhD, DABMM and Thomas Fritsche, MD, PhD

We would like to inform providers of a new, behind-the-scenes 
technology in our laboratory: peptide nucleic acid fluorescence in situ 
hybridization (PNA FISH). PNA FISH promises to routinely offer rapid 
identification of several important pathogens often recovered in blood 
cultures. By providing a more definitive identification than is possible 
with the Gram stain alone, the provider will be able to make targeted 
decisions on antimicrobial therapy at an earlier stage of the infection.

PNA FISH is a modification of the well-known fluorescence in situ 
hybridization technique. In this modification, the usual sugar-phosphate 
backbone of the DNA probe has been replaced with a proprietary 
peptide chain mimic. This modification adds a number of improvements 
over traditional DNA FISH including improved hybridization 
characteristics and better penetration of the microorganism’s cell 
wall. PNA-FISH has been found to be highly sensitive (93-100%) and 
specific (90-100%). PNA-FISH has demonstrated a positive impact 
on clinical outcomes in several published studies (see Suggested 
Readings). 

PNA FISH will initially be used to identify and differentiate several 
groups of microorganisms in blood cultures (Tables 1-2). When positive 
for one of these microorganisms, the time to reporting will be within 24 
hours or less of the blood culture turning positive, in contrast to the  
24-48 hours or more that are required for identification using 
conventional methods. 
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Table 1

Currently Available Probes
Staphylococcus aureus•	
Coagulase-negative staphylococcal species•	
Enterococcus faecalis•	
Other enterococcal species including •	 Enterococcus faecium
Escherichia coli•	
Pseudomonas aeruginosa•	
Candida albicans/Candida parapsilosis•	
Candida tropicalis•	
Candida glabrata/Candida krusei•	

 
Table 2   

Antimicrobial Susceptibilities
Enterococcus sp.

More likely to be Ampicillin/
Vancomycin Susceptible in Blood

E. faecalis

More likely to be Ampicillin/
Vancomycin Resistant in Blood

Other enterococcal species, 
including E. faecium

Yeasts
More likely to be Fluconazole 

Susceptible
C. albicans/C. parapsilosis

C. tropicalis1

Less likely to be Fluconazole 
Susceptible

C. glabrata/C. krusei

1While in vitro susceptibility of this organism to fluconazole remains high, 
patients with serious infections may require higher dosages of fluconazole, 
or alternative antifungal therapies.

Note: Table 2 is meant as a therapeutic guide only. The selection of an 
appropriate antimicrobial regimen depends on a number of factors including 
but not limited to patient co-morbidities and immune status, in vitro 
susceptibility profile of the microorganism, and clinical judgment. Consult an 
infectious diseases specialist for therapeutic recommendations if in doubt.

________________________________________________________
Identification of an individual organism by PNA FISH (e.g., E. coli) may 
be considered definitive.  When the PNA FISH result is an organism 
group (e.g., C. glabrata/C. krusei), definitive identification will always be 
performed. Antimicrobial susceptibility testing of all bacteria identified 
by PNA FISH will be routinely performed, with results generally 
being available within 24-48 hours of receiving the PNA FISH result. 
Antifungal susceptibility testing of yeasts is available upon request. 
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At this time, PNA FISH can not be used directly on clinical 
specimens nor on isolates from cultures of specimens other than 
blood. PNA FISH probes for other microorganisms are under 
development and will be introduced upon regulatory approval. PNA 
FISH is not an orderable test; it will be routinely performed on all 
positive blood cultures, guided by the initial Gram stain findings. An 
additional fee will be charged for each PNA FISH probe used (CPT 
87149 per probe). Contact Marshfield Labs Customer Service for 
details at 800-222-5835.

Changes in Laboratory Testing for Bacterial 
Pharyngitis
Thomas Novicki, PhD, DABMM

Marshfield Labs has traditionally offered a selection of tests for the 
diagnosis of bacterial pharyngitis. Effective around April 5, 2010, the 
following changes will be made to our test menu:

Culture, Throat1.	  (test code THR) will be eliminated. Culture, 
Aerobic, with Susceptibilities (AERS) will remain available for 
infectious processes other than pharyngitis.  

Culture, Throat for Group A Streptococci2.	  (STREP) will be 
expanded into the comprehensive Culture, Strep, Throat 
Only (STR). All groups of β hemolytic streptococci and 
Arcanobacterium haemolyticum will be routinely identified and 
reported on throat specimens. Antimicrobial susceptibility testing 
for the penicillin-allergic patient will be available upon request. 

The 3.	 Rapid Strep Antigen test with confirmatory culture (RAPST) 
will change from a single test to a two-part panel comprised of 
the rapid antigen test (always performed) and a reflex order to a 
group A strep-only culture on all rapid test-negative specimens. 
Each component, rapid test and confirmatory culture, will 
generate a discrete charge whenever they are performed, instead 
of the single charge now applied. The test name and code will 
remain unchanged. (i.e., the rapid strep A test need only be 
ordered; the confirmatory culture will be added by the lab when 
the rapid test is negative.) Antimicrobial susceptibility testing for 
the penicillin-allergic patient will be available upon request. 

Culture, Group A Strep Screen, Non-respiratory4.	  (GAS) will be 
changed to Culture, Group A Strep Only (GAS) to include the 
throat as an acceptable body site (as well as the rectum and 
other body sites). This test will offer a lower cost alternative to the 
rapid strep A test (RAPST). Antimicrobial susceptibility testing for 
the penicillin-allergic patient will be available upon request. 

continued on page 4

Specimen Collection for 
Bacterial Pharyngitis 
Testing

RAPST: collect two swabs and 1.	
transport in a CultureSwab 
(red cap) at room temperature. 
CultureSwab Plus (blue cap) is 
NOT acceptable. 

GAS, GBS, STR, AERS: collect 2.	
one swab and transport in a 
CultureSwab Plus (blue cap) at 
room temperature.

(See our reference manual for 
details.)

Suggested Reading

Bisno, AL and ML Alcaide. 
Pharyngitis and Epiglottitis. 2007. 
Infect Dis Clin N Am 21:449-469.
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Culture, Group B Strep Screen5.	  (GBS) for urogenital carriage in women will be renamed Culture, Group 
B Strep, Female. The test code will remain GBS. Antimicrobial susceptibility testing for the penicillin-
allergic patient will be available upon request.

Results of these cultures, rapid strep A test confirmatory culture included, will now be located in the 
Microbiology Lab Panel of CMR with other culture data. Results of the rapid Strep Antigen test will remain 
in the Miscellaneous Lab Panel. All of these results will also be viewable in the Infect Ds by Date filter. 

While most cases of acute pharyngitis are viral in nature, various bacteria also commonly cause 
pharyngitis. Group A β hemolytic streptococcus (a.k.a. Streptococcus pyogenes) is by far the leading 
cause of bacterial pharyngitis, as well as being an important agent of various other local and systemic 
infections. Group A streptococcal pharyngitis is of particular concern due to the close link with the non-
suppurative sequelae of rheumatic fever and glomerulonephritis that can follow Group A streptococcal 
infection. Groups C and G β hemolytic streptococci also cause bacterial pharyngitis.  While neither 
group has been linked with rheumatic fever, well-documented cases of glomerulonephritis have been 
associated with Group C β hemolytic streptococcus. Finally, the Gram positive bacillus Arcanobacterium 
haemolyticum is now known to cause acute pharyngitis, but has not been associated with non-suppurative 
sequelae. Fusobacterium necrophorum and Corynebacterium diphtheriae are also known to cause 
pharyngitis. 

Many providers have asked that we offer the Rapid Strep Antigen test without a confirmatory culture 
for use in their adult patients. While this approach does follow current professional medical society 
guidelines, we are unable to do so for regulatory reasons. We regret this inconvenience.

Recommended Testing for Pharyngitis
Condition Recommended Test Base CPT Coding

When Group A streptococcal 
pharyngitis is the main concern, 
and rapid results are desired.

Rapid Strep Antigen (RAPST) Rapid test: 87880
Culture: 87081 (when rapid test 
is negative)

When Group A streptococcal 
pharyngitis is the main concern, 
and affordability is a factor.

Culture, Group A Strep Only 
(GAS)

87081*

When pharyngitis due to 
non-Group A β hemolytic 
streptococci or A. haemolyticum 
is a consideration.

Culture, Strep, Throat Only (STR) 87070*

When a non-pharyngitis 
infection of the throat (e.g., 
tonsillar abscess) is suspected

Culture, Aerobic, with 
Susceptibilities (AERS) 
(Anaerobic bacterial culture, 
ANAE, should also be 
considered)

87070, 87186*

* Additional CPT coding may be added for bacterial typing or antimicrobial susceptibility. See our 
reference manual for details. 

continued on page 5



5

VOL. 33, NO. 2 - MARCH 15, 2010 L a b o r a t o r y N e w s

continued on page 6

Laboratory Changes In Celiac Disease Panel 

In order to provide the best choice of tests for physicians who need to perform a serological evaluation 
for patients with suspected celiac disease, Marshfield Labs is making some modifications to the Adult and 
Pediatric Celiac Panel.  The main feature of the new panel is additional testing in the patients with low 
serum IgA. 

Celiac Panel, Adult (Testcode: ACELPAN)
An initial serological assessment for celiac disease in a low risk patient without a family history of celiac 
disease includes tissue transglutaminase antibody (tTG-IgA) and a serum IgA level. The modification to 
the panel will now include additional testing if serum IgA levels are low. The laboratory will perform tTG-
IgG antibody and deamidated gliadin peptide (IgG and IgA) in the IgA-low group only.

Celiac Panel, Pediatric (Testcode: PCELPAN)
The initial testing includes tissue transglutaminase antibody (tTG-IgA), endomysial antibody, and a serum 
IgA level. If serum IgA levels are low, the laboratory will perform tTG-IgG antibody, and deamidated gliadin 
peptide (IgG and IgA). Again, this testing in the low-IgA group will provide additional information about the 
patient’s serological activity.
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Celiac Disease, also called gluten-sensitive enteropathy or non-
tropical sprue, is caused by a T-cell mediated immune response to 
gluten, resulting in inflammation of the intestinal mucosa.  There is an 
association with other autoimmune disorders, including type 1 diabetes, 
autoimmune thyroid and liver disease, and Sjogren’s syndrome. 
Selective IgA deficiency is more common in these individuals. 
Symptoms may mimic other disorders such as irritable bowel, lactose 
intolerance or food allergy.  An atypical form may include dermatitis 
herpetiformis, with IgA immune complexes deposited in the skin, 
causing an itchy rash.

If you have any questions, please call Mary Baldauf, MD at 1-6313 or 
Adam Lobner at 1-6187.

Blood Types In CMR 

Beginning March 11, 2010, when physicians order type and screen, 
type and cross, ABO and Rh, and cord blood studies, the patient’s 
blood type will appear in CMR under the LAB tab (LAB by Panel-
Transfusion Service).  Also, the patient’s blood type will display in the 
Dashboard in the Vitals pane. This applies to blood typing performed 
after March 11, 2010. If you want to know if there is a blood type on file 
from a past medical visit, please call Transfusion Service    (1-6262) for 
serological test results completed prior to the implementation date.

2009 Annual Cumulative Antibiogram

The 2009 annual cumulative antibiogram is now available at http://
srdweb1/proxy/LAB_TestRefMan-AnnualCumulativeAntibiogram.1.pd
f. You may also navigate to it from the Clinic intranet homepage --> Lab 
Test Manual button --> Annual Cumulative Antibiogram.

The printed version is now in press. One copy will be mailed to each 
patient provider. Others may receive copies upon request (contact 
Jason Campbell at 1-6131).
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Brief Test Description 
of Celiac Disease Panel 
Components:

Tissue transglutaminase (tTG)-IgA 
and IgG enzyme immunoassay 
(EIA).  Test for antibodies to the 
endomysial antigen which contains a 
protein cross-linking enzyme, tissue 
transglutaminase (tTG).

Test codes: TTG-IGA (IgA only) and 
TTGAB (IgA and IgG).  Note that the 
tTG-IgG is not orderable as a stand 
alone test.

Reference Ranges:
tTG-IgA: 
< 4.0 U/mL: Negative
4.0-10.0 U/mL: Weak Positive 
> 10.0 U/mL: Positive

tTG-IgG:
< 6.0 U/mL: Negative
6.0 - 9.0 U/mL: Weak Positive 
> 9.0 U/mL: Positive

Deamidated gliadin peptide (DGP) 
(IgG and IgA) enzyme immunoassay 
(EIA). An improved method for 
measuring gliadin antibodies, found 
in a high percentage of patients with 
celiac disease.

Test code: GLIADIN (includes both IgG 
and IgA testing)

Reference Range (for both Gliadin IgA 
and IgG Antibodies):

< 20 Units: Negative
20.0 - 30.0 Units: Weak Positive
> 30 Units: Mod - Strong Positive

Endomysial antibody 
immunofluorescent assay (IFA). 
IgA endomysial antibodies react 
with smooth muscle layers of 
monkey esophagus. Endomysium 
is the connective tissue surrounding 
individual muscle fibers. Patients with 
celiac disease demonstrate reactivity 
to endomysium.

Test code: ENDOMYS

Reference Range:
<1:10: Negative


