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Gram - Joint fluid: 4+ (>10/oif) neutrophils; 4+ (>50/oif) gram positive cocci (group C Streptococcus) 

CMPT QA/QC/STATISTICS 

The samples are assessed for homogeneity and 

stability using in-house quality control methods 

and random selection of samples before and 

during production, and post sample delivery.  

The number of random samples selected is 

based on selection tables within Military stand-

ard 105E.1 

The sample contained 4+ (>10/oif) neutrophils; 

4+ (>50/oif) gram positive cocci (Figure 1). A 

culture of group C Streptococcus was used to 

prepare the slides.  

Cells were prepared from whole peripheral 

blood. There were no epithelial cells added to 

the sample.  

The challenge sample lot was confirmed to be 

homogeneous and stable for 56 days. 

All challenge components have in-house as-

signed values based on the most clinically ap-

propriate result; the most clinically appropriate 

result is determined by expert committee evalu-

ation. No further statistical analysis is per-

formed on the results beyond that described 

under “Suitability for grading.” 
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Grading 

Maximum grade: 8 

Reporting the presence of 

neutrophils was graded 4. 

Reporting gram positive 

cocci was graded 4. 

 

HISTORY  

A simulated wound sample collected from 20 

year old male with sore elbow was sent to cate-

gory A and C1 laboratories. Participants were 

expected to report the presence of neutrophils 

and gram positive cocci. 

CMPT Clinical Bacteriology Program 
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SURVEY RESULTS 

MAIN EDUCATIONAL POINTS from G234 

1. Joint fluids are collected by aspiration and therefore are not ex-

pected to show epithelial contamination.  

2. Gram stains of joint fluids generally show a purulent picture but 

may not always show the causative organism due to lack of sen-

sitivity. They are positive in about 71% of cases of gram-positive 

septic arthritis, and are more likely to be negative in those cases 

caused by gram-negative organisms, with less than 25% sensitivity 

in gonococcal septic arthritis.  

3. Culture is much more sensitive and crucial for pathogen identifi-

cation. Blood cultures should always be obtained when septic 

arthritis is suspected as it generally results from the organism 

spreading to these sites via the bloodstream. 

Figure 1. Gram stain of G234; simulated joint 

fluid smear at 1000X magnification under oil 

immersion demonstrating gram positive cocci 

and neutrophils. 

Reference laboratories 

Cells: 13/13 (100%) labs reported >25/oif, 4+ 

neutrophils/white blood cells ± 1+ red blood 

cells 

Bacteria: 13/13 (100%) labs reported 3+, 4+ 

gram positive cocci, ± pairs, ± chains 

Participants 

Cells: 52/55 (95%) reporting laboratories re-

ported the presence of leucocytes/neutrophils; 

two laboratories reported low amounts of epi-

thelial cells in addition to the neutrophils (Table 

1). 

Bacteria: 55/55 (100%) reporting laboratories 

reported the presence of gram positive cocci 

(Table 2) 
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Table 1. Reported results—Cells 
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Table2. Reported results - Bacteria 

COMMENTS ON RESULTS 

CLINICAL SIGNIFICANCE  

All participants did very well in reporting this Gram smear on the 

joint fluid that was a companion to the M234-5 culture. Most 

labs reported a large number of neutrophils and a large number 

of gram-positive cocci in chains ± suggestive of Streptococcus/

Enterococcus species and were given full marks. A few labs did 

not report these expected findings and were given a grade of 0. 

Two labs reported the presence of scant epithelial cells (which 

would be unexpected in a joint fluid aspiration and were not pre-

sent in the smear) and was given a grade of 1 due to this report-

ing error. Those that do not process this type of specimen were 

not graded. 

Joint infection, also known as septic, suppurative, or pyogenic 

arthritis, is caused by a wide range of microorganisms with bac-

terial pathogens being the most common etiology. Several fac-

tors may affect the type of bacteria causing arthritis, e.g., age, 

immunization status, presence of prosthesis, and laboratory 

detection method. Staphylococcus aureus remains the most 

common cause of bacterial arthritis in children followed by 

Streptococcus pyogenes, 2,3 or Kingella kingae in some areas 

of the world.4  

Positive Gram stains of joint fluids are usually highly specific, 

but the sensitivity is as low as 17%.5 Gram stains are positive in 

71% of gram-positive septic arthritis, 40% to 50% of cases of 

gram-negative septic arthritis, and fewer than 25% of cases 

of gonococcal septic arthritis. 7 

Culture is more sensitive than direct Gram stain and is crucial 

for pathogen identification and antimicrobial susceptibility test-

ing, although it might be falsely negative with fastidious organ-

isms. Blood cultures should be obtained in all cases of septic 

arthritis since it might be a consequence of occult bacteremia. 

Blood cultures are positive in at least 14% of patients with sep-

tic arthritis and in some instances might be the only positive 

bacteriologic confirmation.6 

Suitability for Grading 

A challenge is considered suitable for grading if agreement is 

reached by 80 percent of selected reference group and at least 

50 percent of the participants. 

Identification of cell and bacteria components was correctly per-

formed by at least 80 percent of reference laboratories and 

greater than 50 percent of all laboratories thus, both compo-

nents were determined to be suitable for grading. 

Reported Cat A Cat C1 Total Grade 

>25/lpf, >25/oif, 2+, 3+, 4+ neutrophils/leukocytes/white blood cells ± 1+ red blood cells 47 4 51 4 

5-30/champs (fields) leucocytes 1   1 4 

>25/lpf, 4+ (>10/oif) neutrophils, <10/lpf, 1+ (<1/oif) epithelial cells 2   2 1 

none seen 1   1 0 

no report 2   2 0 

sample not normally processed 1   1 ungraded 

Total 54 4 58   

Reported Cat A Cat C1 Total Grade 

2+, 3+, 4+ gram positive cocci/cocci gram positif, ± pairs ± in chains/en 
chaine ± suggestive of Streptococcus/Enterococcus species 

50 4 54 4 

cocci gram positif en chaîne: présence 1   1 4 

no report 2   2 0 

sample not normally processed 1   1 ungraded 

Total 54 4 58   

https://www.sciencedirect.com/topics/medicine-and-dentistry/gonococcal-arthritis
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