
Gram: CSF with few WBCs, abundant red blood cells, and no bacteria seen   

CMPT QA  

CMPT review revealed 2+  neutrophils (1-5/oif), 

4+ RBC (>50/oif) and was negative for bacteria. 

(see Figure 1). The challenge was verified by 

internal quality control, which indicated 99% 

conifidence based on MIL-STD-105E1.  

Table –1: Reported results for GS094-2 smear – Cell component -  
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Challenge GS094-2 February 2010 

Grading 

Maximum grade:  

The reporting of this Gram 

stain without reference to the 

presence of RBCs is inaccu-

rate, potentially confusing 

and misleading, because the 

report will be discordant with 

the CSF cell count. 

The expectation for a report 

on this sample would be to 

include (1) the presence of 

many RBCs, (2) the presence 

of WBCs consistent with the 

presence of whole blood ra-

ther than inflammation and 

(3) the absence of bacteria. 

HISTORY  

The sample was sent to participating laborato-

ries as a CSF gram smear obtained from an 18 

year old male with a headache. The procedure 

was described as a bloody tap. 
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SURVEY RESULTS 

Occ: occasional; snnp: sample not normally processed  

Reference laboratories: Results were submitted 

by 11 reference laboratories participating in 

this challenge.  

For the cellular component, 9/11 laboratories 

reported the presence of 1+ to 2+ (<1/oif) or 

moderate neutrophils with 4  laboratories also 

reporting the presence of red blood cells. One 

laboratory reported 4+ RBCs only and one la-

boratory reported no cells seen. For the bacteri-

al component, 10/11 laboratories reported no 

organisms seen. One laboratory reported 1+ 

gram variable bacilli, chains, encapsulated, 

suggestive of Bacillus sp., possibly B. anthracis. 

Since there was consensus for both the cellular 

component (82%) and the bacterial component 

(91%) amongst the reference laboratories the 

sample was suitable for grading. 

Figure1: GS094-2 gram smear. The smear shows 

Participants: 

Cell component (see Table 1) 

Ninety-one percent of laboratories reported 

cells and received a grade of 4. Fifty percent of 

laboratories reported the presence of RBC in 

the sample. Six participants reported “no cells 

seen” and received a grade of zero. One labora-

tory did not report results and received a grade 

of zero. 

Bacterial component (see Table 2) 

Overall, 85% of the participants reported that 

the sample was negative for bacteria and re-

ceived a grade of four. Fourteen per cent 

(11/80) of participants reported organisms that 

ranged from gram variable bacilli to fungal ele-

ments (see Table 2) and received a grade of 

zero. One laboratory did not report results and 

Reported results Total Grade 

<1/oif neutrophils 4 4 

<1+ neutrophils, 4+ RBCs 1 4 

1+/2+, moderate neutrophils/leukocytes/WBCs 29 4 

1+/2+, occ neutrophils/WBCs, 3+/4+, occ RBCs 25 4 

2+ neutrophils/mononucleated WBCs, 4+ RBCs 1 4 

1+/2+ neutrophils, RBCs present 5 4 

occ, 4+ RBCs/many RBCs present 8 4 

no cells seen 6 0 

no report 1 0 

snnp 52 ungraded 

Total 80   

The Committee recom-

mends that all Proficiency 

Testing samples should be 

processed as routine sam-

ples even when there is a 

staff shortage or high work-

load. 
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Table-2: Reported results for GS094-2 smear – Bacterial component -  

received a grade of zero.  Laboratories that 

reported bacteria or fungal elements should 

review their slides and/or submit them to CMPT 

for review if there are any questions. 

CLINICAL SIGNIFICANCE  
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This challenge was designed to illustrate an 

example of a bloody CSF. The presence of blood 

may arise from cerebral bleeding or bleeding at 

the site of the lumbar puncture.  In many facili-

ties, bloody taps are seen with far greater fre-

quency than samples positive for meningitis 

(viral or bacterial).  The reporting of the gram 

stain without reference to the presence of RBCs 

is inaccurate, potentially confusing and mis-

leading because the report will be discordant 

with the CSF cell count. 

The expectation for a report on this challenge 

would be to include (1) the presence of many 

RBCs, (2) the presence of WBCs consistent with 

the presence of whole blood rather than inflam-

mation and (3) the absence of bacteria. 

Central nervous system infections are medical 

emergencies. Patients with suspect meningitis 

require emergency evaluation and initiation of 

treatment even prior to the completion of inves-

tigations. Gram smear interpretation is part of 

this critical initial evaluation, although the defin-

itive interpretation may require the complete 

CSF profile (formal WBC count, CSF protein, 

CSF glucose) and culture results. 

Normal CSF may have up to 5 WBC/mm3 with-

out RBC in both children and adults, although 

neonates may have up to 30 WBC/mm3 which 

will normalize within 1 month of age. Elevated 

WBCs may be seen in meningitis, encephalitis, 

Reported results A B C C1 Total % Grade 

no organisms seen 48 11 4 5 68 85 4 

1+ gram negative bacilli 1 1 1   3 4 0 

1+ gram variable bacilli 2       2 3 0 

1+ gram variable bacilli, chains, en-

capsulated, suggestive of Bacillus sp., 

possibly B. anthracis 

1       1 1 0 

2+ gram positive bacilli 1       1 1 0 

1+ gram positive cocci   2     2 3 0 

2+ gram positive cocci, 3+ gram neg-

ative bacilli 
      1 1 1 0 

fungal elements observed 1       1 1 0 

no report   1     1 1 0 

Total 54 15 5 6 80 100   

or para-meningeal foci of infection. Red blood 

cells (RBCs) may be present in the CSF as a 

result of infectious (such as Herpes Simplex 

encephalitis) or noninfectious processes (such 

as a sub-arachnoid hemorrhage) involving the 

brain or subarachnoid space2, or may be intro-

duced into the CSF as a result of the lumbar 

puncture, a so-called "traumatic tap." A trau-

matic tap is supported by a change in the 

amount of blood from the first tube collected at 

the start of the lumbar puncture compared with 

one collected later in the procedure. A constant 

amount of blood in all tubes indicates that the 

bleeding occurred before the procedure.  

 

Cell count interpretation  

 
When blood is present in the 

CSF, WBCs may also be pre-

sent and falsely interpreted as 

an inflammatory response. 

Formulas exist to calculate the 

true number of WBCs present 

in the presence of a bloody tap 

to determine if the WBCs are 

consistent with the presence 

of blood or if there is truly an 

elevation of the WBC. An ex-

ample follows 3: 
True WBC in CSF = 

WBC in CSF – WBC_ blood x RBC in CSF 

            RBC in blood 


