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AI~ONG TIlE AUTHORS who have stadied bacterial contaminants of blood, 
~raude (1) reports'conta~minati0n by gramTositive and gram:negative microbes. 
' ~ e  former comprisepathogenic staphyioqocci and diphther0ids which do not 
cause serious reactions in man. The latte~ are much more dariger6us and:are 
known to be responsible for severe shocks o~ account of their erid0toxins (2, 8;4). 
As stated by Braude, Corey, and Siemie~skL (5) these gram-neg~itive germs 
can,be divided into two groups according ~o their physiology: 

1. A first group comprises saprophytic species belonging to the genera Pseu- 
domonas and Achromobacter. These bacilli are cryophillic: their optimum 

o C temperature being between 4 ~ and 8 ~ .; when incubated at 37 ~ C.,:!the growth 
is very, poor and slow to develop. 

i2. &second group contains microbes ~f the coli-aerogenes group: E. coli, 
E. freundii, E. intermedium. Pittman (~)reports other gram-posiOve dontaminants 
such as:;streptococci, sarcina, and B'cerehs .He also rites 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 strain~ of the genus.Pseudoraonas. However, 
Pseudomonas aeruginosa was not involvedlin these accidents. 

According to Braude (1), the rate of contamination in blood banks is between 
2 and 8 per cent. Reactions are rare and occur only. when blood is heavily con- 
taminated. In England, during the war, ~989 to 1945, blood contamination in 
blood bail'ks Was about 5per  cent according to Whilly (7), while in New York, 

.' . / ~ 
during the same period, Heath and Angrem (8) reported an 8,5 per cent con- 
tamination calculated on a quantity of ~,!51 L. blood. Walter, Kundsin, and 
Button (9) report 47 contaminations from 4,497 specimens (1.04 per cent) in 
which were found Staph. aureus, streptococ~ci, a flavobacterinm, yeasts, aspergilli: 
and penicillium. 

The reason why slfght contamination is not very dangerous is tha fresh blood 
has antibacterial properties apparently related to the presence of ar tibodies ~ and 
complement as pointed out by Geller, Chand!er and Janetz (i 0), also of 
properdin according to Wardlay and Pillemer (11). These properties seem to be 
enhanced by grdm-negative mmrobes foll0wang a short permd of Jneubation at 
87 ~ C., before the storage of the blood in the b~m~; this activity is not'so evident 
for cryophillic bacteria which later mhltiply in the refrigerator. Low temperatures 

antibacterial factors. This present paper deals with are believed to inhibit these I 
the search for bacterial contaminants in ia normally operated blood bank. Its 
aim was to control the sterility of the blood and to compare methods and results 

, ' ] 

with the data from the above-mentionned authors. 
1Bacteri61ogist, Hbtel-Dieu Hospital, Quebec, P.Q. 
2G-'hief Anesttietist , H6tel-Dieu ~Iospital, Qhebec, P.Q. 

Can. Anaes. Soc. J., vol. 7, no. 1, January, 1960 



rOTVn~ ~ nwo~:  Bs00a ZANX aACrm~0LOCIC~ CONTaOL 57 

M A ~  AND Tl~tmlYtm 

The, samples were taken from the blood bankL Of the Hbtel-':Dieu Hospttal~-in 
Quebec C '  " " �9 . �9 .I . lty during October 1958, the blood havm~ been kevt m the refriggrator 
at 60 .to 8 .0 C. for periods varying from'two.~o 311days. By pr'~ference, kdae~'oldest 
sueeimens were chosen so that even the slowest mrowin~t brgani~ms such as spores, 

I . . . .  . .  . j ,  . 
furt.gt, or cryophillic bacteria might be detected. ,Blood speennens were itaken 
from the containers (rubber caps well clemed with 70 ~ alcohol) in a most 
aseptic manner by the anaesthetist and the t 

J , ~  . �9 

three weanng masks. 2.5 ml. were withdrav 
a test  tube coritainilag 7.5 ml. thioglycolla' 
medium has long been recomme~ad~tl for sl 
with methylene .blue or even better Still wit 
man (12)), The last dr0p of-the blood in 
examination. In this way, 58 specimens wer~ 
from glass, containers, 4 the rem~/ining from 
incubated for one month: 15 days at 87 ~ C 
(2oo). 

~acteyt~logist assisted by a nur~ 
~n arid inoculated immediatel,~ 
:e liquid medium. ~ (Thioglyc 
erflit~, tests; ;it may be used 
h re~azuriu as_ an rh indieatoI 
the I syringe was used for a 
; collected; of these; '30 were 
pmstie bags. ~ All specim~n~ 
.and 15 days at room tem~ 

~e, all 
', into 
ollate 
done, 
Pitt- 
litect 
taken 
w e t @  

'ature 

Following this incubation period, a second difebt ~ examination was made for 
all tubes and a gram staining was done whenever necessary. May we  stress the 
necessity of makin'g--direct examinatiofi, ~because apparently one cannot r~ly on 
the clarity of the culfure media tO condludr that they are sterile; as a matter 
of fact, Wichelhausen, Clark, Grit~ng, and BObhason (13) .have shown that a 
sblution .of human serum-albumindiluted to 25per  cent. may be quitel con- 
tamingted without showing any turbidity. These authors have thuk isolated: from 

TABLE 1 

�9 Storage time~ (days) at 
Number of cases 6 to 8~C. 

' 1 31 
1 30 
3 23" 
2 21 
1 20 
4 19 
1 17 
3 16 

3 
2 11 
3 10 
5 9 

12 8 

2 ' "  

3 0 

4 5 
5 2 

58 

I 

Results obtained after 15 days" 
a t  370c. and 15 days at 20~ 
1 p m l  

Both direct examinations and 
cultures were negative. 

Three specimens gave a culture 
:of ~aecalis alcaligenes. 

�9 Bo.~h direct exaflainations and 
cultures were negauve. 

SNo 01-140, Baltimore Biological Laboratory Inc. 
4Transflm~vae., F. 83, Baxter Laboratories of Canada, !A~ton, Ont. 
sPliapak A.D.C. Solution, Abbott LaboratOries, Montr- 'e~l~ 
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clear sera the ~!lowing organisms: :C. aiblcans, Proteus mjlgaris, P.aeruginosa, 
and Sfreptococcus faecalis. 

Table I summarizes the procedures follpWed and also the results. 

1 ~  AND DISCUSSION 

Only three specimens of:; blood f~om glass containers gave ipositive cultures 
(Faecalis alcaltgenes) after 95 days of inc~ ~ation. It is most probable that these 
sp~imens were contaminated in th~ lal oratory, as: ( i ) t h e  cultures were 
exa.mlned macroscopically every day; and t~ 

day, after 15 days of incubation ~t 37' 
plasma haemoglobin content of the three 

rhidity appeared only on the twenty- 
C., and 10 days at 20 ~ C.; (ii) the 

specimens of blood was very low; 
presented no reaction whatever. -(lit) the patients who received the blood I 

These contaminations ha~e undoubtedly Jccurred through.the torten plugs of 
'.the culture tubes. In order to.prevent such 6asualties, it may.be advisable to seal 
the tubes or to use rubber caps. According tO Marfarlane, M~inwaring, Maesween, 
and Parish (14),'it' is most )difllcult to avol d contamination when cultures have 
been ~oeulated for a tong period of lime, a~ ~ in Order to overcome this dflBculty 
ithe~ described a method for Sealing ~e  ~t~bes. 

~s noted previously, only massive contaminations cause serious post-tran.~- 
i ~  . 

ifia~loa accidents. It may be of interest to regall briefly that reactions oeeur thirty 
!mi~ utes or more after the transfusions. The symptoms are :chills, temperature, 
mui~etflar algia, hypotension, and shock which may be'fatal (15--17)i. As stated 
by 'Braude (1), such accidents can be prevented by taking file following pre- 
cautions: (i) a direct examination of the blood immediately before the trans- 
has'i0n; (ii). a routhie use of 20 rag. of tetracycline, per litre of blood. Braude reeom- 
men~ts these pr ,eS'. autions when storage conditions are poor, ~r when difl[Icult 
manipulations are inevitable as in wartime or during a civil catastrophe. 
.,~In orcTer to prevent an eventual paultiplication of microbes, the time lapse 
between the collection of the blood and the transfusion should be as short as 
possible. According to Braude (1), ~e bacterial multiplication ma) reach im- 
portant proportions in a week or two, in such a ]manner as to give cor centrations 
of 109 to 10 u germs per millilitre. 

We believe" 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 starting made 
:immediately before the transfusion are advised, Stevens, Legg, Henry, Dille, 
Kerby, and Finch (4):recommend a~l stainilag jus! before transfusion. According 
to Walter et al. (9), a sterility test should be made before a transfusion, when- 
ever the blood has been refrigerated for more than 96 hours. These same authors 
also describe a new technique for the detection Of blood contaminants by the 
use of plastic equipment which seems to lessen the risks of' contamination, in 
cofiaparison to glass containers. 

,ONCLUSION 

After 25 days of incubation three bloo~t bank. specimens out of 58 were con- 
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taminated with Faecalis alcaligenes. These contami 
�9 tory, as the other 55 samples remained sterile even 
This was madd evident by a gram stain o[ the cull 

In a well-organized blood bank,, contanaln_atio~ 
blood specimensused for transfusions, by having 
the supervision of an anesthetist working in close e~ 
staff, 

nations occm'red in the labora- 
after ofie month of incubation. 
,Ul'e$. 

can.. be avoided, at least in 
this service conducted under 
-operation with the laboratory 

S ~ Y  

"Fifty-eight specimens of blood from a blood b ~ k  @ere inoculated in fluid 
thioglyeollate, and incubated 15 days at 37 ~ C., and '15 days a't 20 ~ C., for steriiity 
control; only three yielded a eult~e of Faecalis #lcaligenes 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 I with a discussion of the pro- 
phylaxis of blood bank contaminatiom. 

Cinquante-huit spd.cimens venant d'une banqu~ 
dans du thioglycollate liquide et incubds duxant 
15 autres jours '2t 20 ~ C., pour contrAle bactdriol 
donn6 une culture de Faecalis alcaligenes au vingti 
toute dvidence, il s'agissait d'une contamination s~ 

Une revue gdn6rale de la question est d .xposde, 
pour pr6venir la contamination du sang des banff 

de sang ont dt6 ensemencds 
15 jours ~ 37 ~ C., et durant 
~gique. Trois 6chantiUons ont 
brae jour de rexpdrience; selon 
trvenue au laboratoire. 
~S i que les moyens/L prendre 
les. 
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