
Blood cultures – Chris Ashhurst-Smith, 2015 

Proper education of all staff involved with collection of blood cultures is vital if 

contamination is to be avoided. It cannot be over-stressed that contaminated blood 

cultures lead to significant patient mismanagement and also leads to unnecessary 

hospital costs and overuse of antibiotics. Contamination rates should be measured 

and kept to below 3% of sets. Contamination rates are reduced when a team of 

dedicated phlebotomists are employed. 

In the ward: 

 Know when to collect blood cultures 

 Timing : collect before antibiotics are started, as soon as possible following a 

pyrexial episode 

 Skin preparation:  adequate skin preparation is imperative. The most common 

error during blood collection is failing to allow the alcohol sufficient time  to 

neutralise skin flora.  The alcohol should be left on the skin for at least 60 

seconds before collection. Sterile gloves should be worn. 

 Collect 2 bottles per draw, and 2 sets per episode, i.e. 4 bottles (if resources allow). 

 Collection via venepuncture is more reliable than collection via intravascular catheters 

 Volume: This depends on the system in use (commercial or local); each system is 

designed to accept a maximum volume – exceeding that volume lowers the sensitivity 

of detection. In general, the commercial systems allow for a 5 to 1 broth to sample 

ratio whereas manual systems require 10 to 1.  For BACTEC approx 10 ml per bottle is 

ideal (40 ml total across 2 sets of 2 bottles) for adults, 3-5mLs for paeds , minimum 1 

ml for neonates.  

 Transport bottles at room temperature , ensure prompt delivery to laboratory 

In the lab: 

 Check all request form details and details on bottles are correct. 

 Place bottles in incubator or automated instrument as soon as possible. 

 Standard incubation time is 5 days for automated systems but  manual systems may 

require longer (Brucella spp. HACEK group bacteria , some anaerobes  and fungi) 

 Time to positive “detection” is typically 4-24 hrs for automated systems, some signal 

at  24-48 hrs, very few pathogens signal after 48 hrs (unless uncommon organisms 

and yeasts) 



 For manual methods, 24-72 hrs for most organisms, some species require longer          

incubation, up to 7 days or 20 days to exclude Brucella in basic broth media.  

When the instrument signals a new positive bottle, remove the bottle and perform a Gram stain as 

soon as possible. Clean top of bottle with alcohol wipe before transferring blood for the Gram.  

Examine film. The shape of the organism and the Gram reaction is now known and the likely 

organism (or group of organisms) can be predicted in most cases. 

If no organisms can be found, check graph in the instrument of incubation time versus absorbance 

units. A true positive shows a sharp rise in absorbance units, whereas a false positive shows a 

flatter gradual increase in absorbance units. Also perform a wet film. Some organisms stain poorly  

e.g. H. influenzae and Campylobacter spp. In bottles with a very low organism load, a wet film 

often reveals the organism when the Gram shows nothing. Over-filled bottles or patients with a 

very high white cell count can produce a false positive signal. 

The caring team should be contacted at this point; the interim Gram information and the likely 

organism (s) discussed with the medical officer. Note any relevant information such as current 

antibiotic therapy, presenting clinical features and current clinical status. Current antibiotic 

therapy will frequently require revision at this point, depending on the type of organism found in 

the blood cultures. Keep a record of the discussion (time and person taking information). 

Subculture positive bottles (using a venting device if available) to a set of choc/ BA agar plates , 

add MacConkey for medium to large GNR, add a CNA-blood agar for mixtures of GNRs and GPC. If 

the anaerobic bottle has signalled, set up a BA plate in anaerobic conditions for Bacteroides, 

Clostridia and anaerobic cocci. Streak out and incubate as soon as possible. Place a drop of the B/C 

broth onto a susceptibility plate, spread out, then apply appropriate discs for the organism 

involved. The laboratory SOP should contain details about which antibiotics to include for different 

types of organism.  

Manual methods require subbing all the blood culture broths after 24 and after 48, then a final 

subculture after 5-7 days to plain agar such as ¼ choc incubated aerobically, and ¼ BA plate 

incubated anaerobically. These plates are inspected for growth twice daily, and any growth 

identified in the usual way. 

Plate reading 

After 18-24 hrs, look at plates. All colony types must be identified. Usually only one organism is 

found unless there is true polymicrobial sepsis or mixed contaminants in the culture. Examine the 

direct susceptibility plates. This plate is a good indicator of mixed cultures. Measure zones sizes 

and record results. Any measurements which correspond to the cut-off (breakpoint) for that 



antibiotic is a dubious result and should be repeated using colonies following the exact method 

specified in the SOP (CLSI or EUCAST). 

Culture and susceptibility reports must be completed and issued as soon as possible. 

Deciding between true bacteraemia and contamination 

1. Many organisms are automatically considered clinically relevant (Enteric organisms, BHS, 

Meningococcus, Listeria, Pneumococcus, H.influenzae, Ps. aeruginosa, Brucella spp., 

Staphylococcus aureus, Candida spp.  are the commonest examples.  Note however that Staph. 

aureus can occasionally represent contamination as it is a skin flora organism.   

2. Contamination is likely with coagulase negative Staphylococci, alpha-haemolytic streptococci, 

Propionibacteria, Corynebacteria.  NOTE- sometimes any of these organisms can be important 

isolates (ahs in endocarditis  etc). If only one bottle is positive, this usually favours 

contamination; if 4/4 bottles are positive for the same organism and the 2 sets were collected 

at different times, this strongly favours significance. Coag. neg Stapylococci in low birth weight 

neonates may be significant.  Enterococci may often represent contamination but may also 

cause endocarditis- if in doubt , get the patient re-sampled .  

3. Use current clinical information, presentation and other laboratory results (fever present ?, low 

BP, CRP value, WBC ).  Does patient have an IV line in place ? Note that chronic renal failure 

and some elderly patients may remain afebrile even when bacteraemia is present. 

4. If doubt exists, suggest collection of another blood culture set. 

5. True mixed isolates from the same bottle (polymicrobial) is common following bowel surgery or 

trauma.  Mixed isolates is also an indicator of a contamination. 

6. Positive results after day 3-4 suggests contamination (except for unusual slow-growers).  

 

In some centres, patients with Candida or Staph. aureus from blood cultures have repeat 

collection after treatment has started to check clearance of the organisms.  Persistent Candida 

or Staph. aureus positive bottles during therapy indicates deep-seated or endovascular  


