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BLOOD CULTURES

Introduction.

Bacteria may be found sporadically or persistently in the blood of a
patient. The bacteremia may be due to aerobic or anaerobic organisms
and may be prolific or very fastidious. Covering such a broad spectrum
of bacteria with the least complicated substrate and the easiest and
most practical collection procedure is a challenge to the system which
the bacteriologist has available.

The problem of clotting of the specimen in the medium has been reduced
substantially with the use of sodium polyanethol sulfonate (SPS). This
substance appears to increase the yield of organisms isolated from blood
by preventing clotting and inactivating leucocytes, lement, and
certain aminoglycoside and polypeptide antibiotics.l'zf It inhibits

a species of anaerabic cocci4 and there is a report indicating a sensi-
tivity of N. meningitidis to SPS.5 SPS is superior to the use of
oxalate, citrate and ethylenediaminetetracetic acid because of their
inhibitory action. A large volume of specimen, usually 10 ml of blood,
increases the possibility of isolating the bacterial agent. The blood
should be diluted at least one part blood in nine parts broth to insure
the best yield.

Atmosphere and selection of medium is very important for certain
organisms. Pseudomonas is isolated more often if the atmosphere contains
adequate oxygen.6 Thioglycollate broth has been widely used as an all
purpose broth but it is becoming apparent that it is not the best
selection for organisms such as Streptococcus pneumoniae, Haemophilus
influenzae, Pseudomonas aeruginosa and others, both aercbic and
anaerobic.

Most commercial bottles come under vacuum with an atmosphere of 5-10% CO,.
They may be vented or not, according to their use for aerobes or anaerobes.
There are a variety of commercial media and several companies will prepare
media using the directions of the particular laboratory. The following
procedure is presented as a method which will yield most agents of
bacteremia. It will not allow the growth of Leptospira and probably not
Brucella or Francisella. For these, special procedures and media should
be followed. An excellent review of blood culture procedures is pre-
sented in the first paper of the Cumitech series published by the

American Society for Microbioloqy.7

Blood culture media.

The method described uses commercially available blood culture bottles
under vacuum. Due to the vacuum, the bottles are best used with a
commercial blood collecting unit rather than a syringe and hypodermic
needle for wvenipuncture. For collecting from an infant, a needle and
syringe may be necessary.
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One aerobic and one anaerobic blood culture bottle are used with each
blood specimen. Each bottle has 50 ml of broth media with 0.025% sodium
polyanethol sulfonate as an anticoagulent and 10% CO2 in the atmosphere.
Each bottle receives 5 ml of patient's blood to give a dilution of 1 ml
of blood to 9 ml of broth. Penicillinase may be added to either bottle
immediately upon collection of the specimen.

The aerobic blood culture bottle should contain a broth medium which
will support the growth of essentially all aerobic and facultative
bacteria. Suitable media include tryptic or trypticase soy broth,
Columbia broth, brain heart infusion broth, and Brucella broth.
Filtered air is allowed to enter this bottle and it is subcultured
routinely on the first, second, and fifth day of incubation.

Suitable media for the anaerobic blood culture bottle include Columbia
broth with 0.05% cysteine, Schaedler broth, pre-reduced brain heart
infusion broth, and tryptic or trypticase soy broth. This bottle is
not vented and is subcultured routinely on the second and fifth day
of incubation.

Collection of specimen.
l. Preparatory steps.

a. Label both bottles with patient's identification. Label the
bottle to be vented "aerobic" and the other bottle "anaerobic."

b. Wash the site for venipuncture with a swab saturated in 70%
alcohol and swab the surface with an applicator of 2% tincture
of iodine. Allow iodine to dry and remove the residue with
another alcohol sponge. The vein should not be touched after
cleaning.

2. Venipuncture and inoculation of bottles.

a. Remove cotton-filtered shield (save) from needle and perform
venipuncture. Unclamp hemostat and allow blood to flow into
needle. Reclamp the hemostat and uncover the anaerobic bottle.
Insert the free needle into this bottle, unclamp the tubing
allowing the blood to reach the mark that indicates the
addition of 5 ml. Reclamp.

b. Remove needle from anaerobic bottle and insert into aerobic
bottle. Allow to flow to mark. Clamp.

¢c. Remove needle from patient's arm and cover needle with the
sterile cotton-tipped filter that was saved when first removed.
Unclamp hemostat and allow air to flow through filter into
bottle until vacuum is filled. Remove needle, wash both
bottle tops with alcohol and replace caps for cleanliness.

d. Send to laboratory immediately.
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3. Frequency and number of specimens.
a. Collect three sets of specimens.

b. Three specimens should be taken in 24 hours, preferably at
one hour intervals.

c. Special situations.

(1) On patients admitted with life-threatening symptoms,
collect two sets of blood cultures immediately.

(2) On patients on therapy with poor response, collect a
maximum of six sets of blood cultures, each taken
immediately before antibiotic therapy is given.

4. Problems encountered collecting specimen.

a. If needle is inserted into the bottle before tubing is
clamped, the vacuum will be lost.

b. The use of a syringe or unfiltered needle for ventilation
with vacuum bottles can be a source of contamination if
surface air is pulled into the bottle.

c. The commercial collecting unit is more expensive than a
disposable syringe and needle; also, it requires more
education of personnel to the technique than does the
syringe method.

d. The blood must flow to the end of the tubing before
inserting the needle into the anaerobic bottle or air
will be introduced into the system.

e. The vacuum will create a problem when adding blood to
the bottle from a needle and syringe. Care must be taken,
not to introduce unsterile air into the bottle. Also,
there is a chance of allowing the entire 10 ml to be
pulled into one bottle.

f. The aerobe bottle must be entered last in order that it
be ventilated without reentry. There is a possibility
that high concentrations of CO; can slow or inhibit growth.

Initial handling of blood culture bottles in the laboratory.
1. Check bottles for proper labeling.

2., Identify with laboratory number.

3. Separate into aerobic and anaerobic sets.

4. Incubate both bottles at 35°C.
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Schedule for examination of cultures.

1. Observe all bottles macroscopically daily for seven days.
Gram stain and subculture any obviously positive bottles.
Report any positive results to physician.

2. Gram stain and do blind subcultures on all aerobic bottles
at 18-24 hours.

3. Gram stain and do blind subcultures on all aerobic and anaerobic
bottles at 48 hours. Send out tentative reports on all cultures.

4. Do blind subcultures on all aerobic and anaerobic bottles
at 5 days.

5. Do Gram stain and discard all bottles and subcultures at
7 days. Send out final reports.

Details for examination and subculturing of blood culture bottles.

1. Remove bottles from incubator without disturbing sedimented
blood layers and examine under a bright light for evidence of
turbidity, hemolysis, gas7production, or bacterial colonies
in or on the blood layer.

2. Swab the tops of bottles with iodine and alcohol and burn the
remaining alcohol from the top before entering the bottle with
a needle and syringe.

3. If growth is seen, remove at least 1 ml of blood broth and
inoculate a chocolate agar plate, two blood agar plates, and
a trypticase broth for sensitivity testing. Incubate the
chocolate plate and one BAP in CO, and one BAP in an anaerobic
atmosphere, all at 35°C.

a. Spread a drop of remaining culture fluid on a slide and
Gram stain immediately. Examine and call physician without
delay to report positives. In addition, make a notation
for the infectious disease staff.

b. Based on the bacterial morphology, do.appropriate biochemicals
from the blood culture broth to identify the isolate.

c. Perform sensitivity tests from the TSB after about 4 hours
incubation or from the original blood culture broth.

4. For blind subcultures from the aerobic bottles, place the inoculum
on 1/4 of a chocolate agar plate and incubate the plate at 35°C
in CO3. Examine in 24 hours. Reincubate negative plates up to
three days.

5. For blind subcultures from the anaerobic bottles, place the
inoculum on 1/4 of a prereduced blood agar plate and incubate at
35°C in a Gaspak jar or anaerobic chamber for 48 hours before opening.
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Special procedures and media.

1'

4.

Pour-plate method.
a. Melt 20 ml of blood agar base and cool to 45°C.

b. Add 1 ml of patient's blood to each of two sterile
Petri dishes.

c. Pour agar and rotate until blood ig mi;ed with agar.

d. Allow to solidify and incubate one plate anaerobically
and one in COp, both at 35°C.

Examination of pour-plates.

a. Examine plates at 24 hours from the CO, atmosphere.
Look for subsurface colonies.

b. Count colonies and record number of organisms per ml.
c. Gram stain, subculture and identify isolates.

d. Reincubate negative plates for three days before
discarding as negative.

Membrane filter for yeast. See Mycology Manual.®
Hypertonic culture medium for cell wall-deficient bacteria.

Even though the role of cell wall-deficient bacteria is not
established, there is some evidence that cells damaged by
antimicrobial agents may be induced to grow in a hypertonic
medium. There are conflicting reports for the use of this
medium for blood cultures. A hypertonic medium can be made
by adding 10% sucrose to one of the acceptable blood culture
broths.
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SPINAL FLUID

Introduction.

It is advantageous for the cerebro-spinal fluid specimen to arrive
in the laboratory in a sterile, flat-bottomed, screw-cap centrifuge
tube. These tubes are commercially available and keep contamination
to a minimum for both carrier and specimen.

Spinal fluids should always get emergency handling and should never
wait for other cultures to be processed. The carrier should place
the specimen in the hands of the person in charge of processing the
culture and not in the refrigerator or on the bench.

Procedure.

1. In presence of carrier, check specimen for identification.

2. Label specimen.

3. If specimen is cloudy with white cells, remove a drop with a
sterile pipette and spread on clean slide to Adry.

4. If it is not cloudy, centrifuge 10 minutes at 1500 rpm.

5. With a pipette, plant either the cloudy fluid, or the sediment
after centrifuging, to a chocolate agar plate, 2 sheep blood
plates and a TSB. Add one drop to each of the plates and 1 ml
to the broth. Add a drop to a clean slide but do not spread as
is done on a cloudy specimen for staining.

6. Incubate the chocolate and one BAP in a candle jar at 35°C.

7. Incubate one BAP anaercbically.

8. The slide should be dry at this time. Gram stain and read
immediately. Do a methylene blue stain if there is doubt
about morphology.

9. Report positives by telephone to physician.

10. If negative do an India ink and acid fast stain if there
were cells present in the CSF.

24 hour reading.
1. Examine plates and return negatives to incubator.
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2. Gram stain positive cultures and report findings to a
physician by telephone.

3. Gram stain broth and sub-culture appropriately if there
is evidence of growth. '

Report plates as negative after 48 hours incubation.
Description of organisms most frequently isolated from CSF.

1. Haemophilus influenzae: 6 months through childhood.

Morphology: tiny pleomorphic gram negative rods, usually
smaller and more fragmentary or less rod-like than enteric
rods which are found in CSF. Least discernible of any
orgamisms found in CSF especially if few in number. This
organism grows well on chocolate agar containing heme and
yeast extract or a synthetic NAD, and does not grow on sheep
blood agar without these additives. This distinguishes it
from other organisms found in CSF. Typing sera for group b
is available and satisfactory. This is the type most often
found in CSF. Quellung test is often unsatisfactory for
identification. Can be oxidase positive; therefore, a Gram
stain must be done. Ampicillin resistant H. influenzae
have been found.

2. Streptococcus pneumoniae: Adults and children, primarily
in older adults.

Morphology: Gram positive cocci in pairs. The free ends
of the diplococci are pointed instead of spherical in most
cases and referred to as lancet shaped. They can occur in
chains and be coccoid but usually not until grown in broth.
Capsule is distinct enough to give positive Quellung with
omniserum and with individual groups. Flourescent conjugate
available and satisfactory for spinal fluids. Grows on
blood or chocolate plates producing green colonies that are
often mucoid. Can be identified as pneumococcus by bile
solubility or optochin disc. Sensitivity testing not
required.

3. Neisseria meningitidis: School age children through adulthood,
greatest in young adults.

Morphology: Gram negative diplococci, easily distinguished
if adequately stained and decolorized. Adjacent sides of

the cocci are slightly flattened. Not pleomorphic and growths
on both blood and chocolate agar as a round, smooth, trans-
parent and butyrous colony becoming rubbery with age. These
are oxidase positive.
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