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Post transfusion septicaemia 1980-1989:
Importance of donor arm cleansing

A Puckett, G Davison, C C Entwistle, J A J Barbara

Abstract

Aims: To determine the prevalence of
Pseudomonas fluorescens on the arms of
blood donors, and to elucidate one possi-
ble cause for its predominance (60% of
cases during 1980-89) in exogenous post
transfusion septicaemia (PTS).

Methods: Skin swabs were taken from
the arms of 782 blood donors and cultured
on to heated blood agar. After incubation,
Oxidase reagent and the Gram stain were
used to select non-fermentative Gram
negative rods, which were then subcul-
tured and identified using the Analytical
Profile System (API) 20 NE system.
Results: Non-fermentative Gram nega-
tive rods were found on the arms of 11:7%
of donors, Pseudomonas spp on 1:0%, and
Ps fluorescens on the arms of 0:3% of
donors.

Conclusion: This evidence emphasises
the absolute requirement for efficient
skin cleansing of blood donors’ arms to
minimise the risk of exogenous PTS.

Post transfusion septicaemia (PTS), once a well
recognised hazard of blood transfusion,
became less common when glass containers
were replaced with a closed plastic pack system
for taking blood donations.! Although the
incidence of PTS has decreased, it has not
disappeared entirely'; there seems to have been
aresurgence of interest in it and reports about it
over the past few years, in both the United
Kingdom and the United States of America.?>
In 1987 there were five reported cases in this
country of which four were fatal. This is likely
to reflect a greater mortality than from the total
of hepatitis B, human immune deficiency virus
and syphilis transmitted by transfusion of
cellular blood products.*”’

Logically, the most likely bacteria to cause

Table 1 Cases of exogenous post transfusion septicaemia in United Kingdom

(1980-89)

Year Presentation Organism Reference

1981 Death Pseudomonas fluorescens Hewitt (personal communication)
1982 Death Pseudomonas fluorescens Murray ez al

1982 Death Pseudomonas fluorescens (Personal communication)

1984 Severeillness  Pseudomonas fluorescens Murray ez al

1986 Death Pseudomonas fluorescens Scott ez al ¢

1987 Death Pseudomonas fluorescens The Times’

1987 Death Pseudomonas fluorescens Napier (personal communication)
1987 Isolation Pseudomonas fluorescens Mitchell (personal communication)
1987 Death Pseudomonas sp Hewitt (personal communication)
1987 Death Pseudomonas sp (Personal communication)

1987 Illness Staphylococcus epidermidis Fraser (personal communication)
1988 Illness Serratia marcescens Mitchell (personal communication)
1988 Death Erwinia herbicola Robinson (personal communication)
1989 Illness Staphylococcus saprophyticus  Napier (personal communication)

PTS would be skin flora (Staphylococcus
epidermidis, Micrococcus spp, and, in the deeper
layers of the skin, “diphtheroids’’), and yet a
survey of known cases 198089 (table 1) shows
that 70% of them were caused by Pseudomonas
spp, 60% by Ps fluorescens. Whether this is
because of the organism’s demonstrated
propensity for growing in donor blood,' or
because of its ubiquity, or both, is not known.
To shed light on this, 782 donor arms were
swabbed to determine the prevalence of non-
fermentative Gram negative rods, especially Ps
fluorescens.

Methods

Skin swabs were taken from the arms of 782
blood donors at blood collection sessions
around the Oxford region. Sterile cotton wool
swabs were soaked in physiological saline
before use and then rubbed firmly on the
venepuncture site on the donor arm before
disinfection. They were cultured on to heated
blood agar one to two hours after collection and
incubated at 30°C in air for 48 hours. After this,
they were flooded with 1-0% NNN‘“N”
Tetramethyl-p-phenylene- diamine-dihydro-
chloride (Oxidase reagent). After 10 seconds
those colonies turning purple were picked and
subcultured on to heated blood agar.

Subcultures were incubated at 30°C in air for
48 hours. Once in pure culture, the colonies
were Gram stained and the oxidase reaction
rechecked.

Those still oxidase positive and Gram
negative were set aside for identification with
the Analytical Profile Index (API) 20 NE
system (La Balme des Grotte, 38390 Montalieu
Vercieu, France) for non-fermentative bacteria
(table 2).

Only alimited number of API identifications
were available, so distinctive, easily recognisa-
ble colony types that had been identified on
several occasions were assumed to be the same
type of organism. This level of identification
was considered sufficient within the
requirements of this study (table 3).

OXFORD CENTRE ARM CLEANSING METHOD

The venepuncture site is vigorously wiped with
a swab containing 0-2% chlorhexidine acetate
and 2% cetrimide (Mediprep, Smith and
Nephew, Hull, England), and then a gauze pad,
well soaked with Hibitane in spirit (0-5%
chlorhexidine gluconate in 70% industrial
methylated spirit), is applied for 30 seconds.

Results
The results can be summarised as follows:
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Table 2 Organisms from donor arms identified by API

. Number of
Organism times isolated

Pseudomonas fluorescens
Pseudomonas spp
Flavobacterium spp
Bordetella bronchoseptica
Aeromonas salmoncida
Alcaligenes spp

CDC group IV C-2
Achromobacter spp
Moraxella| Pseudomonas
Moraxella| Pasturella
Flavobacterium/ll’asturella
Fl l.ul"[ I
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Table 3 Putative organisms from donor arms identified
by colonial morphology

Moraxella| Pseudomonas 21
Moraxella|Pasturella 16
Flavobacterium spp 11
Total 48
Grand total 93

Number of donors swabbed 782; plates with
oxidase reactive colonies 124 (15-9%); plates
with oxidase positive Gram negative rods 93
(11-7%); plates with Pseudomonas spp 8
(1-0%); plates with Ps fluorescens 2 (0-:3%).

Discussion
The recent incidence of PTS both in the
United Kingdom and the United States of
America would indicate that it remains a poten-
tial risk of blood transfusion that should never
be ignored.

Table 1, showing cases of PTS in the United
Kingdom from 1980-1989, is unavoidably
incomplete, because in some cases very few
details are available. PTS is certainly
underreported and the increase in the number
of cases in 1987 could represent an increase in
reporting as much as an increase in incidence.

During the 1980s, the USA experienced a
similar upsurge in reported cases of PTS, so
much so that in 1986 the American Association
of Blood Banks, acting on the advice of the
Food and Drug Administration, reduced the
expiry date of platelet concentrates (which are
stored at 22°C) from seven to five days in an
attempt to control this.?

PTS can be divided into two types: endogen-
ous and exogenous, according to likely source
of infection. In the former the organisms are
circulating in the donor blood and are taken
into the pack. Examples of this are cases
involving Yersinia enterocolitica®'® and Sal-
monella spp'* following gut infection. Also
theoretically possible is the contamination of
blood with Bacteroides spp and oral strep-
tococci following gut or dental surgery.

Exogenous PTS includes cases in which
contamination of the blood is from donor skin,
or in which organisms gain entry via pack
defects or contaminated equipment.

Endogenous PTS is difficult to avoid, other
than by only accepting as donors those who
conform to the general recommendations as
laid down in United Kingdom Donor Selection
Guidelines.'> However, inspection of packs for

Puckert, Davison, Entwistle, Barbara

haemolysis before transfusion, attention to
cleanliness of equipment such as centrifuges in
case of inconspicuous pinhole defects and,
most importantly, scrupulous arm cleansing of
donors could minimise the incidence of
exogenous PTS.

The bacterial types that comprise skin flora
are probably taken into blood packs more often
than is generally realised, but rarely cause fatal
PTS because they cannot overcome the bac-
teriocidal effect of blood.! Gram negative rods,
however, especially Pseudomonas spp, may be
transiently present on the donor skin. From
here they can be taken into the blood pack (if
the donor arm is inadequately cleaned) where
they then may proliferate.

Since 1980 all reported cases of exogenous
PTS have probably originated from donor skin
contamination (there were two cases in the
seventies that were shown to have other sour-
ces).! In two cases, particularly since 1980, skin
contamination was strongly suspected, alth-
ough not proved (A Murray, personal com-
munication).

Although little can be done about endogen-
ous PTS, exogenous PTS should be amenable
to prevention. In this study, nearly 12% of
donor arms tested yielded non-fermentative
Gram negative rods. Pseudomonas spp were
harboured by 1:0%, and Ps fluorescens by
0-3%. (table 2) Ps fluorescens, which has caused
more known cases of PTS in this country since
1980 (60% in this study), may be found on the
arms of about one donor in every 400. Use of a
skin cleansing procedure designed to eliminate
this organism especially (as well as others)
should therefore be mandatory."”

In the Oxford centre such a procedure has
been routinely used since 1982. It has been
shown to clear the arm of skin flora,'® and in
doing so, also removes any transient Gram
negative rods such as Pseudomonas and Serratia
spp. The procedure is monitored at weekly
intervals by swabbing the arms of donors at a
session before and immediately after cleansing
(just before the needle is inserted). These
swabs are then cultured on to heated blood agar
and incubated at 30°C for 48 hours. The
“after” plate should not yield any bacterial
growth.

The advent of legislation concerning product
liability has added renewed urgency to the
awareness of transfusion transmitted infec-
tions, among which bacterial contamination of
donations is an ever present risk. This study
implicates Ps fluorescens as a potent cause of
PTS and, although final proof is lacking, this
organism probably usually originates from
donor skin. It follows that universally applied
effective donor skin cleansing is an obligatory
requirement towards minimising the incidence
of post transfusion septicaemia.

We thank Drs R Mitchell and A Napier for their helpful
comments.
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