BACTERIOLOGICAL CONTROL IN/A BLOOD BANK: A REPORT

Anpr#: Porviy, M.p., and FeRNanpo Hupow, M.D., FR.CP.(C)2

AmonG THE AuTHORS who have studied bacterial contaminants' of blood,

Braude (1) reports contamination by gramspositive and gram- negatnje microbes.

“The former comprise pathogemc staphylococci and diphtheroids ‘which do not
cause serious reactions in man. The lattej are much more dangerdus and ‘are
known to be responsible for severe shocks on account of their enidotoxins (2, 3; 4).

As stated by Braude, Corey, and Slemle:{slq_b (5) these gram-negitive germs
can-be divided into two groups according to their physiology:

- 1. A first group comprises saprophytic sfemes belonging to the genera Pseu-
domonas and Achromobacter. These bacilli are cryophillic: then' optimum
temperature being between 4° and 8°.C.; when incubated at 37° C., the growth
is very poor and slow to develop.

/2. A second group contains microbes %f the coli-aerogenes group: E. coli,
E. freundu E. intermedium. Pittman (6) reports other gram-posmve contaminants
such as:’streptococci, sarcina, and B. cereus. He also cites blood contamination
by Paracolon intermedium, Paracolon aerogenoides, Faecalis alcaligenes, and
other germs capable of utilizing citrate as the sole source of carbon. In eighteen’
fatal transfusions, he has found eight strains of the genus Pseudomonas. However,
Pseudomonas aeruginosa was not involved in these accidents.

According to Braude (1), the rate of contamination in blood banks is between
2 and 3 per cent. Reactions are rare and occur only- when blood is fheavxly con-
taminated. In England, during the war, 1939 to 1945, blood contamination in
blood banks was about 5 per cent according to Whilly (7), while in New York,
during the same period, Heath and Angrem (8) reported an 85 per cent con-
tamination calculated on a quantity of 6151 L. blood. Walter, Kundsin, and
Button (9) report 47 contaminations from 4,497 specimens (1.04 per cent) in
which were found Staph. aureus, streptococ01 a flavobacterium, yeasts, aspergilli,
and pemcﬂhum

The reason why slight contamination is not very dangerous is that fresh blood
has antibacterial properties apparently related to the presence of antibodies- and
complement as pointed out by Geller, Chandler and Janetz (10), also of
properdin according to Wardlay and Pillemer ( 11) These properties seem to be
enhanced by grain-negative microbes following 1short period of AEI ubation at
37° C., before the storage of the blood in the b this activity is not so evident
for cryophﬂhc bacteria which later multiply in the refrigerator. Low temperatures
are believed to inhibit these antibacterial ‘factors This present paper deals with
the search for bacterial contaminants in|a normally operated blood bank. Its
aim was to control the sterility of the bloqd and to compare methods and results
with the data from the above-mentionned authors.

1Bacteriologist, Hotel-Dieu Hospital, Quebec, P.Q.

2Chief Anesthetist, Hotel-Dieu Hospital, Quebec, P.Q.
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MATERIAL AND TECHNTOUE

The -samples were taken from the blood bank!.of the Hotel-Dxeu Hospital: in

Quebec City during October 1958, the blood having been kept i in the refrigerator
at 6° to 8° C. for periods varying from two to 31:days. By preference 'the oldest
speqmens were chosen so that even the slowest groTvmg orgamsms such as spores,
fungi, or cryophllhc bacteria might be detected. ‘Blood specimens were taken
from the containers (rubber caps well cleaned with 70° aloohol) in a Thost
aseptlc manner by the anaesthetist and the bacte‘)ologlst assisted by a nurse, all
three wearing masks. 2.5 ml. were withdrawn and inoculated immediately. into
a test tube containing 7.5 ml thioglycollate- liquid medmm. (T}uogly ollate
medium has long been recommended for sterili ' '
with methylene blue or even better still wit
man (12)). The last drop of -the blood in
examination. In this way, 58 specimens were
from glass containers,* the remaining from pl' tic bags 5 All specimenusere
incubated for one month: 15 days at 37° Cl ‘and 15 days at rom temperature
(20°).

Following this incubation period, a second direct examination' was mac‘l'e for
all tubes and a gram staining was done whenever necessary. May we stress the
necessity of makmg -direct examination, ‘because | apparently one cannot rely on
the clarity of the culture media to condlude that they are sterile; as a matter-
of fact, Wichelhausen, Clark, Griffing, and Robinson (13) ‘have ‘shown t,hat a
solution .of human serum-albumin’ diluted to 2;‘1 per cent may be quitel con-

‘taminated without showing any turbidity. These authors have thut isolated from

TABLE 1 L
_ Storage timeg (days) at esults obtained after 15 days
Number of cases - 6 to 8°C. t 37°C. and 15 days at 20°C."
B! 31 |

1 30

3 23

2 21 .

1 20 Both direct examinations and

4 19 cultures were negative.

1 17

3

3 5

3 13

2 11

3 10

5 9

12 8 o

2 7 ‘Three specimens gave a culture

3 6 ‘of \Faecalis alcaligenes.

4 5 'Bokh direct - exafninations and

5 2 cul~tur‘es were negative.
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clear sera the following organisms: C. albicans, Proteus vylgaris, P.aeruginosa,
and Streptococcus faecalis.

Table I summarizes the procedures follped and also the results.

RESULTS AND DisCUSSION

Only three specimens of blood from glass containers gave rposmve cultures
(Faecalzs alcaligenes) after 25 days omecu ation. It is most probable that these
specimens were contamipated in the lab ratory, as: (i) the cultures were
examined macroscopically every day, and turbidity appeared only on’ the twenty-
fifth day, after 15 days of incubation%tjﬂ C., and 10 days at 20° C,; (ii) the
plasma haemoglobin content of thé three|specimens of blood was very low;
"(iif) the patients who received the blood presented no reaction whatever.

These contaminations have undou tédly ccurred through-the cotten plugs of
:the culture tubes. In order to prevent such casualties, it may be advisable to seal
the tubes or to use rubber caps. According to Marfarlane, Mainwaring, Maesween,
and Parish (14), it is most difficult to avmﬁ contamination when cultures have
been inoculated for a long period of time, a.... in order to overcome this difficulty
they described a method for sealing the bes
; As'noted previously, only massive contaminations cause serious post-trans-
fusnon accidents. It may be of interest to recall briefly that reactions oecur thirty
mmutes or more after the transfusions. The symptoms are chills, temperature,
muscular algia, hypotension, and shock which may be fatal (15-17). As stated
by ‘Braude (1), such accidents can be prevented by taking the following pre-
cautions: (i) a direct examination of the blood immediately before the trans-
fusion; (ii) a routine use of 20 mg. of tetracycline per litre of blood. Braude recom-
mends these’ precautions when storage conditions are poor, or when difficult

ampulatlons are inevitable as in wartime or during a civil catastrophe

+‘In order to prevent an eventual lenphcatlon of microbes, the time lapse
between the collection of the blood and the transfusion should be as short as
possible. According to. Braude ( @e bacterigl multiplication may reach im-
portant proportions in a week or two, in such a manner as to give co centrations
of 10° to 10" germs per millilitre.

We believ€ that whenever procedures of collecting blood have been long and
difficult, the laboratory should proceed to immediate cultures and that|such blood
Should be used within a week. A direct examination and a gram staining made
:unmedlately before the transfusion are advised. Stevens, Legg, Henry, Dille,
Kerby, and Finch (4):recommend a staining ]usd before transfusion, According
to Walter et al. (9), a stenhty test should be made before a transfusion, when-
ever the blood has been refrigerated for more than 96 hours. These same. authors
alsp describe a new technique. for the detection of blood contaminants by the
use of plastic equipment whick seems to lessen the risks of: contamination, in
comparison to glass containers.

‘ONCLUSION

After 25 days of incubation three blood bank specimens out of 58 were con-.
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taminated with Faecalis alcaligenes. These contaminations occurred in the labora-
-tory, as the other 55 samples remained sterile even after one month of incubation.
This was made evident by a gram stain of the cultures.

In a well-organized blood bank,centamination can be avoided, at least in
blood specimens used for transfusions, by having] this service conducted under

the supervision of an anesthetist working in close co-operation with the laboratory
staff.,

SumMMARY

" Fifty-eight specimens of blood from a blood bénk were inoculated in fluid
thioglycollate, and incubated 15 days at 37° C., and 15 days at 20° C., for stenhty
control; only three yielded a culture of Faecalis ligenes on the twenty-fifth
day of the experiment, and it is assumed that this was caused by a contamination
in the laboratory.

A general review of the subject is given, along| with a discussion of the pro-
phylaxis of blood bank contamination.

Rézsuact

Cinquante-huit spécimens venant d'une banque de sang ont été ensemencés
dans du thioglycollate liquide et incubés durant| 15 jours & 37° C., et durant
15 autres jours 4 20° C.; pour contr8le bactériologique. Trois echantxl]ons ont
donné une culture de Faccalis alcaligenes au vingtiéme jour de l'expérience; selon
toute évidence, il s'agissait d’'une contamination survenue au laboratoire.

Une revue générale de la question est éxposée, ainsi que les moyens a prendre
pour prévenir la contamination du sang des banques.
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