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Several bacterial and parasite transfusion-transmitted diseases have been described in the medical literature. This review deals with
the main bacterial (Syphilis, Lyme disease, Gram positive and Gram negative agents), parasite (Chagas disease, malaria, leishmaniasis,
toxoplasmosis and babesiosis) and rickettsial diseases that are carried by blood products. Preventional aspects (e.g. storage, screening
tests, use of leukocyte-depleted components), diagnosis, geographical distribution and the incidence of these transfusional hazards
are also discussed.
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INTRODUCTION

Inthis era, when viruses are the main agents of
Transfusion-Transmitted Infections (TxI), one has
always to keep in mind that other non-viral organisms

can a~so play a role in many TxI, such as bacteria and
parasites.

Transmission of bacteria/parasites by blood products: some
common features

There are several approaches to prevent TxI: the first
one is related to an appropriate selection of blood donors
based on a careful history and interview, rejecting those
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with acute diseases (e.g. fever, presence of infection at
the site of venipuncture, recent dental manipulation, etc.)
or belonging to high risk groups (sexual behavior, paid
donors, etc.) (l,2,3,4,5). In addition, a detailed physical
examination may also disclose donors who might be
carrying an infectious disease. Unfortunately, such
measures (though effective to some degree) may not ensure
an adequate level of safety, since the majority of chronic
infected donors are asymptomatic, raising no doubts about
their health; this has led to the use of additional serological
screening (whenever possible). One has also to consider
that the risk of a specific TxI may change when different
geographic regions are concerned; one preventive policy
may be not effective when adopted in another region or
country. In summary, TxI can be prevented by an
combination of different procedures:

Adequate selection of blood donors.
Serological screening procedures aiming at detecting
the main agents from a specific region or ethnic
groups.
Proper storage and handling of blood components.
Use of inactivation methods (e.g. physical, chemical
or combined), whenever possible.
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Despite the continuous increase in safety procedures
in Blood Transfusion Medicine, TxI will still be present.
Its main cornerstones are:

The donor bears a viable organism in his/her
bloodstream at the time of donation.

• The agent remains active during the storage period
of the blood component.
The recipient is not infected by this same agent
contained in the infected unit.
The agent is able to induce infection once transfused
into a susceptible recipient, or its presence can be
detected either by direct isolation procedures or by
serological markers.

• The recipient is alive at the onset of the infection.
• Other routes of transmission have been discarded.

BACTERIAL CONTAMINATION

Bacterial contamination (other than spirochetes) is
still a major hazard in blood transfusion. The frequency
of contamination varies according to the product studied:
whole blood or packed red cells (0.31 %), random donor
platelet concentrates (0 to 10%), single donor apheresis
platelets (0 - 4.9%) and frozen deglycerolized cells (0 -
0.2%) (6,7). With the increasing use of platelet
concentrates, which are kept at room temperature, this
component is responsible for over 50% of Tx sepsis
reported in the USA (6,8). As the pre-freeze and the post-
thaw period for Fresh Frozen Plasma is quite short, the
chances of bacterial proliferation are less than in other
cellular components.

The real incidence is not known, as many cases may
have gone undetected. Since many contaminated units have
less than 10 microorganisms/ml, it is fundamental to rely
on very sensitive methods for culturing. There are several
factors that playa role in the incidence and detection of
Tx sepsis, such as the storage temperature ( below O°C,
4°C or 22°C), the volume of blood cultured, the temperature
and the culture media used for the detection, and the
sensitivity of the method. Nevertheless, the incidence of
contaminated products ranges from 1: 13,100 to I :330 for
red blood cells, from 1:20,000 to 1:3,600 for single donor
apheresis platelets, and from 1:10,000 to 1:250 for pooled
random platelet concentrates (6,7,8,9,10).

Despite the utilization of stringent aseptic procedures
and the use of closed systems for collection, manipulation
and storage of blood products, the ever-increasing use of

platelet concentrates (kept at room temperature, which
facilitates bacterial proliferation) and the prolonged storage
of red cells up to 42 days (ideal for the slow growth of
psychrophilic organisms), have contributed to the rising
incidence of Tx sepsis. Moreover, platelet concentrates
are usually transfused to pancytopenic immuno-
compromised recipients unable to handle a iatrogenic
infection, where up to 25% of deaths have been associated
to the use of contaminated products. On the other hand,
many cases may have not have been detected, as most
contamination is usually minor in recipients who are
receiving antibiotics for other reasons (see below).

Unfortunately, despite various efforts, no source of
contamination can be ascertained in most cases. In those
where a cause could be recognized, two ways of
contamination are described (1):
• Exogenous - Due to the inadequate use of aseptic

procedures. There are several saprophytic organisms
in the donors' skin (staphylococci, streptococci,
pseudomonas, diphteroids, bacilii, etc.) that may
enter into the primary blood bag container when the
donor's arm is not properly cleansed (11). After
antisepsis, the phlebotomist must not touch the
venipuncture site again. Repeated collection on
scarred or dimpled sites may also result in
contamination, even after antisepsis, since bacteria
have been found in the deeper layer of dermis (7),
and a skin plug may be formed during venipuncture,
this the collection bag.
The use of non-sterile external devices (vacuum tubes

for pilot samples), and solutions (e.g. saline), or the
inadequate manipulation during processing (equipment in
contact with blood units causing inconspicuous punctures
in the bag), or even thawing in contaminated water baths
are also ascribed to inducing exogenous contamination
(7,11).

Finally, the presence of minor cracks and leakage in
blood bags or the inadequate steri Ii zation° duri ng
manufacture - as happened in Brazil in the last decade
(12) and recently in Scandinavia (13) - may be responsible
for external contamination.

Endogenous - the presence of a persistent or transient
asymptomatic low grade parasitemia in donors at the
time of donation has also been appointed as
responsible for bacterial contamination. This case
may be the after dental manipulation (usually
associated with staphylococci), or a gastrointestinal
illness (Yersinia and Salmonella species) .
Whatever the mechanisms of bacterial penetration

in blood bags are, a series of factors may prevent or
enhance their growth. The first line of defense lies in the
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bactericidal properties of plasma (opsonins, complement
and antibodies) and white blood cells. Other factors, such
as source of nutrients in the storage medium and the
competence of the inoculated bacteria to develop in a
particular temperature, are also relevant issues affecting
bacterial growth.

Studies where deliberately infected units were used
have shown that after a lag resting phase, a log growth
stage ensues, reaching more than 105 to 106 colony
forming units (CFU/ml) within 3-4 days in platelet
concentrates stored at room temperature, or after 20-25
days in red cells refrigerated at 40°C.

Several microorganisms have been implicated in
blood product contamination. Psychrophilic Gram-
negative bacteria, capable of growing at 40 C (e.g.
Salmonella, Escherichia, Pseudomonas, Yersinia species)
are the main responsible agents for red cell product
contamination (7, 8,11,14) whereas both Gram-positive
and Gram-negative organisms (mainly those derived from
the skin flora) have been associated with platelet
contamination (6,7,14).

A microorganism isolation in blood components does
not necessarily mean a clinical consequence for the
reci pients. Many bacteri a are considered as non-
pathogenic (e.g. diphteroids), or show a too low
concentration at the time of the infection « 10 CFU/ml)
to induce signs or symptoms. Moreover, many recipients
are concomitantly receiving effective antibiotics and clear
this iatrogenic contamination. Clinically recognized Tx
sepsis is recognized by the onset of high fever, rigors,
chilling, nausea, vomiting, wheezing, dyspnea and
tachycardia. Septic shock with hypotension, peripheral
vasodilatation, hemoglobinuria, acute renal failure and
disseminated intra-vascular coagulation are related to the
direct infusion of endotoxin rather than the amount of
transfused bacteria. In the most dramatic cases, a high
rate of fatality is observed (up to 25-30%), occurring
mainly within 24-48 hours after the episode, even with
the use of adequate therapeutic measures.

Prevention ofTx sepsis must be performed, at several
levels:

Collection facilities - donors must be asked about
dental manipulation or gastrointestinal illness in the
previous month, though this last measure is of low
sensitivity and specificity. A thorough skin antisepsis
and stringent aseptic venipuncture procedures must
be performed, avoiding the collection in scarred areas
or in repeatedly used punctures, where antisepsis may
not be achieved.
Processing units - Blood units collected in a closed
system should not be violated and turned into an
open system. If a unit has to be split into several

aliquots, this must be done with the help of a sterile
connecting device. Once the seal is broken, blood
units must be used within 24 hours and discarded
after this period.
Thawing of frozen products must be performed in a

clean water bath, using a plastic wrapping to prevent direct
contact of the units with water.

Minor defects in centrifuges, benches, baskets and
any other external devices in contact with blood units may
cause small undetected punctures and must be carefully
controlled (II). All external solutions used for
manipulation must also be sterile.

Visual inspection - All units must undergo visual
inspection before being released for transfusion, with
special attention to the presence of clots (14) (the
amount of citrate decreases due to its use in bacterial
metabolism as a carbon source), hemolysis (15)
(especially when it is present only in the blood bag
and not in the attached segment), or a "pearlescent
swirl" in platelet units (16).
Inactivating agents - Antibiotics have been proposed
as components of storage preservati ve medium;
however, this measure is no longer used.
Photochemical inactivation using 8-Methb-
xypsoralen (8 MOP) and long wavelength ultraviolet
light (UVA) has been proved to inacti vate at least
105 CFU/ml of several bacteria, and is perhaps a
promising alternative for the future (17).
Storage period decrease - Since massi ve bacterial
growth is usually observed after 3-4 days for platelets
and 3 weeks for red blood cells, it was thought that
a reduction in the storage time, e.g. 4 and 25 days
respectively for these components, might diminish
the likelihood of Tx sepsis. However, this measure
has proved neither effective nor cost-effective (8, 18).
Holding units before processing - Evidence have
shown that the natural bactericidal effect present in
whole blood should be greatly beneficial when
collected whole blood units are stored at room
temperature for 6-24 hours before being processed
into components (19,20).
Pre-storage white blood cells reduction - White
blood cells (WBC) playa major role in the
bactericidal effect over whole blood units.
Notwithstanding, some bacteria phagocytized by
WBe may still survive in the cytoplasm and be
released, once WBC disintegration occurs after 24
hours in refrigerated units, allowing for new bacterial
growth (20,21). Therefore, some authors suggested
the removal of WBe by using leukodepletion filters
after a "holding period". Whether WBe should be
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removed immediately before, or after processing into
components is an issue under investigation (16,21).
It is also not quite understood whether bacterial
removal occurs by reducing WBC, or by a direct
bacteria filtration effect, or both (18).
Bacterial surveillance - Since bacterial contamination
will still be present (despite all preventive measures),
screening of contaminated units will decrease the
possibility of transfusing a massively bacterial
infected component. Several approaches have been
tested and they include:

Microscopic examination: the Gram method or
a cytospin smear, with acridine orange staining,
has been proposed to become part of the
bacterial screening for random donor platelets
(pooled) or single donor platelet units older than
2-3 days (9,10). Its sensitivity is of 10fibacteria/
ml. However, false positive and false negative
results are encountered. The method is
laborious, expensive and its efficiency is still
debatable (9), though a prospective study
showed evidence that it might be suitable for
routine screening (10).
Bacterial cultures: different results have been
reported since there is no standardization as to
the volume to be inoculated, the culture medium,
temperature, atmosphere, time of incubation and
microorganism quantification. Further more,
some species require a long cultivation period,
making the method useless when dealing with
units that have a short storage period (e.g.
platelets). Recently, the use of automated pre-
transfused cultures with a reduced incubation
period has been introduced in many blood banks
(22). It is very important to discard external
contamination by confirming the initial results,
whatever the method is. These preventi ve
measures have been adopted as part of the
national surveillance in some countries (7).
Blood gas analysis - with bacterial growth, pC02
increases and P02 decreases, both related to the
size of contamination and to the gas exchange
properties of the plastic used in the collection
system. A study using a P02 cut-off of 120 torr
showed high sensitivity and specificity,
especially for 5-day platelet units, indicating that
its use may extend the storage period (23). In
addition, it is possible that adhesive gas labels
used as a color indicator may be developed in
the near future to routinely monitor gas
concentration in blood units (24).

DNA and RNA probes - A method using a
chemiluminescent acridinium-ester labeled
universal bacterial ribosomal RNA (rRNA)
probe, which hybridizes with bacterial nucleic
acids and is revealed by a luminometer, has
recently been published (23). This method is
easy, fast and may be used for mass screening;
its cost is anticipated to be similar to ELISA
tests. Sensitivity of as low as I to 2x 103 CFU/
ml in some and Ix 104 CFU/ml in all deliberately
infected units has been claimed, regardless of
inoculum size or the collection system employed
(24, 25, 26, 27, 28).
PCR - This is still a very expensive method
which, although very efficient, has not been
developed for routine bacteriologic screening
in blood banks yet, as it is sti II under
investigation.

SYPHILIS

Syphilis is transmitted by Treponema pallidum, a
cylindrical corkscrew shaped spirochete that is easily
destroyed by several factors such as: heating, low
temperatures, pH changes, contact with water and soap;
it also requires an anaerobic atmosphere for an optimal
growth (29).

Since its first linkage to blood transfusion (1915),
more than 200 cases have been published (many more
may have been undetected or unnoticed, mainly in
developing countries). However, less than 10 cases are
known to have occurred in the last 30 years (30,31,32).

The prevalence among blood donors, as evidenced
by positive serological tests for syphilis (STS), ranges
from as low as 0.004% in industrialized countries to as
high as 13% in some African countries (32).

The routine use of STS in blood donors, the storage
of blood components at 4UC or the so-called fresh
components (e.g. platelets) at room temperature under
aerobic conditions, usually with the concomitant
application of antibiotics to recipients of these latter
components, have all contributed to the dramatic decline
of Tx syphilis in the last three decades. Treponema
pallidum is highly sensiti ve to cold temperatures and
storage of units at 4°C up to 120 hours completely destroys
this spirochete. There is a direct relationship between the
amount of organisms present in the blood and the time
necessary to kill them (33,34,35). Furthermore, a study
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using 98 units from STS positive donors in 90 recipients,
which were quarantined for a minimum of 7 days at 4°C,
demonstrated the lack of disease transmission or
seroconversion in all tested recipients (36); in this same
study the presence of passively transfused reagins was
not detected when the original titer was <1 :8, and in
those recipients from units with a titer ranging from 1:8 to
1:64, the passively transferred antibodies were no longer
detected after 10 days.

The risk of acquiring syphilis seems to be rather low.
Although T. pallidum remains viable for several weeks in
plasma components when stored at temperatures lower
than -20nC , no cases have been recently described with
the use of frozen components or plasma derivatives, but
only with platelets or whole blood for exchange
transfusion (30,31).

Transmission of Tx syphilis has been seen from
seronegative infected donors in the incubation period,
before the onset of positive serological tests, or less likely,
from those with active primary syphilis; and has not been
reported from donors-presenting the secondary or tertiary
phase, since they usually are symptomatic and refrain from
donation. The incubation period ranges from 4 to 14 weeks
(average 6-8 weeks) and is inversely proportional to the
number of transfused viable organisms. There is no
primary stage, with no local inflammatory lesions as
observed in sexual transmission (chancre); the disease
proceeds directly to the secondary stage, with general rash,
fever and lymphadenopathy, thereafter following its
natural course, if not treated (37).

Prevention is carried out by STS, with detection of
non-specific (non-treponemal, anticardiolipin or reagins)
or specific (treponemal) antibodies (38,39). The former
comprises: Complement Fixation Test (Wasserman),
VDRL (Venereal Disease Research Laboratories) or RPR
(Rapid Plasma Reagins) and the latter: FTA-Abs
(Fluorescent Treponemal Antibodies absorbed with
Reiter's treponema), TPHA (Treponema pallidum
hemagglutination assay) or ELISA tests. Other tests are
available but not used as routine procedures in serological
screening. The risk of infection from seronegative donors
is inversely proportional to the interval between infection
and blood donation (window period), when tests are still
non-reacti ve, regardless of the method used. On average,
treponemic tests become reactive 2 weeks after infection,
with a lag phase ranging from a few days to 2-3 weeks for
the appearance of reagins. Sensitivity in cases with less
than 30 days, from 30 to 40 days and over 40 days of
infection, is respectively 63%, 87% and 100% for FfA-
Abs, 72%, 80% and 100% for TPHA and 40%, 68% and
96% for VDRL (38). After treatment, VDRL titers usually

decline, even becoming non-reactive, whereas treponemic
tests will remain positive forever (serological scar).

A major problem when using non-treponemic tests
is the possibility of biologically false positive results (BFP),
due to cross-reaction with other diseases such as infectious
mononucleosis, malaria or collagenosis. Data on BFP in
developing countries range from 7% to 50% of positive
STS donors, reaching 80% in industrialized regions.
Although it may pose problems to blood banks, leading to
the use of confirmatory tests (mainly FfA-Abs), the overall
number of BFP is relatively small when compared to the
absolute number of rejections by STS or to surrogate
markers currently in use in blood banks (e.g. Anti-HBc or
ALT). In addition, a possible association between syphilis
and other diseases, mainly AIDS and hepatitis, is observed,
being a possible surrogate marker (40).

With the continuing decline ofTx syphilis in the last
decades, even with the increasing use of fresh components,
some centers have supported the discontinuation of STS
among blood donors (32). The arguments against this
suggestion are: the low cost of tests even for developi ng
countries, the identification of donors truly infected who
are subsequently referred to and also investigated for other
sexual contacts, or those from high risk groups for other
sexually transmitted diseases (AIDS and hepatitis), which
may have an additional impact on the public health system,
especially in poor areas without a developed system for
blood donor screening; the increase of syphilis prevalence
and incidence in populations from many countries
worldwide; and finally, because it is still a legal
requirement in several countries (29,34). Thus, despite the
low risk of syphilis in blood banks, the maintenance of
STS should still be regarded as a preventive measure with
a major impact on the health system.

Blood units with positive STS but negative
confirmatory tests are usually discarded, though the United
States Food and Drug Administration Agency (FDA)
accepts its use if properly labeled (41). In addition, donors
with diagnosis and treatment for syphilis or gonorrhea in
the last 12 months must also be deferred, since they also
carry the potential risk of HIV infection.

There is a worldwide controversy about accepting
recently treated donors with persistence of confirmatory
tests. Blood units with positive STS for autologous
purposes should be used regardless of the confirmatory
results, if properly labeled; in such cases no crossing-
over should be accepted. Fresh units that are to be used in
remote areas where tests cannot be applied must be
followed by a prophylactic injection of penicillin G to the
recipient.

:~
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OTHER TREPONEMATOSIS

Other tropical, non-syphilitic treponematosis such as
yaws (T. pertenue) and pinta (T. carateum), although
usually asymptomatic and exhibiting a spirochetemic
phase, have not been related to blood transfusion in tropical
countries (1,39).

LYME DISEASE

This recently described spirochete disease presents
a worldwide distribution, but the majority of cases have
been seen in the USA (42, 43). It is caused by Borrelia
burgdoiferi, transmitted by the biting of several tick
species, mainly of the genus Ixodes.

Blood cultures are found to be positive in 2 to 6% of
patients, indicating a possibility of transfusional
transmission, but all cases happened in the presence of
symptoms (skin lesions, cardiac or neurologic disturbances
and arthritis and musculoskeletal pains), which would
defer these donors should they want to donate blood.

Deliberately inoculated blood units show a survival
of B. burgdoiferi up to 6 days in platelet concentrates,
and 45 to 60 days in packed red cells and frozen plasma,
though the inoculum seemed to be higher than that
naturally found in the bloodstream of infected patients.
In addition, 5 to 10% of patients are asymptomatic,
increasing the likelihood of accepting infected donors.
However, despite the theoretical risk of transfusional
transmission, no cases of Lyme disease by this route have
been reported so far. To further elucidate the low risk of
transmission, a report from Denmark studied an infected
woman who had donated blood 4 times during the
remission phase ofthe disease and none of the 4 recipients
of whole blood, plasma and packed red cells became
infected or seroconverted within 6 months of follow-up
(44). Therefore, it is recommended that no routine
screening procedures should be adopted at the moment,
but all blood bank staff should become more acquainted
with this new disease. Donors who have received
appropriate therapy and remained asymptomatic should
also be accepted (45).

RICKETTSIAL INFECTIONS

The main human infections by Rickettsia include
epidemic typhus (Rickettsia prowazekii), Q. fever (Coxiella

burnetii), Rocky Mountain spotted fever (R. ricketsii) and
Mediterranean spotted fever (R. conarii), which are
transmitted through insect or tick bites, ingestion or
inhalation of infected material, or, rarely, by blood
transfusion, since rickettsemia precedes the onset of
symptoms (headache, rash and neurologic disturbances)
(1,4, 39) .

The prevalence of antibodies against some Rickettsia
amongst blood donors is much higher could be expected
from the prevalence of the disease among the general
population, or among recipients of blood products (46),
since only two cases have been reported in the literature
(47, 48) and, in both of them, the donors became
symptomatic shortly after donation (1 to 2 weeks).

Since the risk is extremely low, no routine screening
procedures are recommended.

CHAGAS' DISEASE (AMERICAN
TRYPANOSOMIASIS)

Chagas' Disease (CD) is a chronic multisystemic
disease caused by the flagellate Trypanosoma cruzi (49),
whose natural vector is a reduviid bug (kissing bug).
Distributed from Utah (USA) to Patagonia (Argentine),
this disease affects 24 million people in Latin America
(50).

After a blood meal, the bug defecates, leaving many
infective trypomastigotes in the feces, which enter the
bloodstream by local scratching or direct contact with the
mucosae. After an acute phase (usuall in children but 20%
of cases may be asymptomatic), the disease subsides into
an indeterminate phase (asymptomatic) which can last a
lifetime, or durlops into a chronic phase after several
decades affecting mainly the cardiac and gastrointestinal
systems (49, 51).

Besides transmission by insects, it can also be
conveyed by transfusion of contaminated blood, organ
donation, transplacentally, by breast feeding or accidentally
during laboratory manipulation.

After the first Tx Chagas' Disease in 1952 (52),
several cases have been described in all Latin American
countries; however, less than 300 cases have been
reported, clearly denoting an underreporting in these
countries (49, 53, 54). Until recently, Chagas' Disease
was limited to poor rural areas or to major cities where
immigration is an important occurrence in Latin America.
With political turmoil and economical crisis, intense
immigration movements towards developed countries
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(North America, Europe, Australia and Japan) have taken
place. Currently, an estimated 3 million Latin American
immigrants are now living in the USA, and 100,000 to
150,000 of them may be infected (55, 65).

Since acute cases are mainly seen in childhood, one
could expect infected immigrants to be in the indeterminate
phase without any suggestive symptoms. Furthermore, as
physicians from developed countries are unaware of the
clinical symptoms, it to be expected that some infected
donors have been donating their blood in non-endemic
areas (56). This is corroborated by the fact that three cases
have been found in the USA (4, 57, 58), one in Canada
(59) and another one in Spain (60).

The prevalence of infected donors varies in Latin
America countries, ranging from as low as 0.01 %
(49,51,53,54), to as high as 60% (in certain Bolivian cities)
(61). In the USA, one report from South California, where
40% of donors were of Latin American origin, found a
prevalence of 0.1 % to 1.1% (62), and a multicenter study
with more than 7,000 donors revealed an infection rate of
0.166% among Hispanic donors (63).

The risk of becoming infected from a whole blood
unit ranges from 12 to 25%. T.cruzi is viable in refrigerated
whole blood for over 18 days, and resists freezing
conditions for at least 24 hours. Thus, all blood
components are considered infectious, except blood
derivatives (e.g. albumin, immunoglobulins and
coagulation factors concentrates).

Regarding TxCD, about 20% of such cases are
asymptomatic and fever (the main symptom during the
acute phase) can be easily attributed to other causes. Only
in a few patients, usually in immunosuppressed ones, are
overt symptoms fully present. Thus, it is also expected
that many cases may be occuring in developed countries
without correct diagnosis.

Prevention of TxCD can be acheived ne by three
main approaches (53, 64):

. Donor history and interview - Paid donors should
not be allowed. A Brazilian study carried out in the
1980's estimated that the mere change from paid to
volunteer donors led to a 70% decrease in the rate of
infected blood donors. In non-endemic areas, those
who have been living in infested dwellings or have
been bitten by the bug must also be deferred. Specific
pre-donation questionnaires have been introduced in
California in order to achieve a certain safety level
(65A).
Serological screening - Several methods are available
for antibody detection. Complement fixation has
been gradually replaced by IHA, IIF or ELISA, of
which many are available in Latin America and also
recently in the USA. With the wide antigenic profile

of different T.cruzi strains and the host's variable
immune response, none of these methods can be
regarded as 100% safe. This had led WHO to propose
that at least two distinct methods should be used for
blood donor screening. False positive results are due'
to cross-reactions with other agents as Leishmania
sp, T. rang eli and fungi. Unfortunately, there is not
a good confirmatory method, and with some donors
it is highly difficult to achieve a final diagnosis
based solely on serological tests. Serological markers
currently in use in blood banks, even in non-endemic
or industrialized countries, cannot be used as
surrogate tests, no association has been found with
Chagas disease (66).
Chemoprophylaxis - Since some areas present a high
prevalence of infected donors, one cannot rely on
serological screening only. Furthermore, in remote
areas where standard procedures are not available,
chemoprophylaxis may be the sole method of
preventing Tx CD.
Though more than 1,000 chemical compounds have

been tested so far, only crystal violet (gentian violet) a
phenyl methane dye is effective, in a standard concentration
of 1:4000 or 125 mg/500 ml whole blood (200 ug/ml 0.6
mmol/L) after 24 hours of treatment (49, 67). The
association of ascorbate (10 mM) and light exposure (130
w1M2) reduced to 0.4 mmollL the trypanocydal effect after
only 20 minutes of treatment (68, 69). Unfortunately, this
drug has side effects on platelets, and it is toxic when more
than 2,500 ml of whole blood or components are
transfused into an adult recipient. Nevertheless, it is highly
effective when this limitation is followed.

Other agents are currently under investigation, such
as phenolic antioxidants (70), gamma irradiation (7 I) and
filtration by leukocyte filters, but they are still considered
experi mental.

AFRICAN TRYPANOSOMIASIS

African trypanosomiasis occurs only on the African
continent and is caused by two species of trypanosomes,
T. gambiensis and T. rhodesiensis, both transmitted by the
bite oftse-tse flies (Glossina palpalis). Transfusional risk
seems to be low, and there are few reports on the role of
transfusional-transmitted African trypanosomiasis.
Infection occurs mainly by T. gambiensis, which causes a
chronic form of illness with asymptomatic periods; on
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the other hand, T. rhodesiensis causes a more severe and
symptomatic disease which will defer donation (1,9).

LEISHMANIASIS

Visceral leishmaniasis (Kala-azar) is caused by
Leishmania donovani through the bite of sandflies, leading
to a chronic infection with fever, anemia, lymphadenopathy
and hepatosplenomegaly, and affects approximately 12
million people in tropical and sub-tropical areas. The
parasite is found in the reticuloendothelial cells and in
leukocytes, which can be transmitted to recipients from
asymptomatic donors.

There are five cases reported in the literature,
affecting mainly newborns and immunosuppressed patients
(72,73,74). Though very rare, donors with a history of
visceral leishmaniasis must not be accepted (45).

Since Kala-azar was diagnosed in American soldiers
serving in international military units, and a viscerotropic
form of L. tropica was found among the military personnel
who served during the Gulf War, a temporary deferral was
applied in the USA until January 1993 on those returning
from the Persian Gulf area, followed by the introduction
of a restriction on donors who claimed to have had
leishmaniasis; however, an extensive investigation carried
out by the US Department of Defense failed to confirm
any threat to the American supply by this viscerotropic
form of L. tropica and these new guidelines were recently
canceled (75).

TOXOPLASMOSIS

Toxoplasmosis is a zoonosis caused by Toxoplasma
gondii, where felines are the definitive hosts, and birds
and other mammals (including humans) are the
intermediary hosts. The three forms of toxoplasmosis
(trophozoites, cysts and oocysts) are found in felines,
whereas only trophozoites and cysts are found in the latter.
It is estimated that about 500 million people worldwide
are infected by T. gondii with an annual incidence of new
cases ranging from I% to 5%.

Infection in humans may occur by one of the
following ways (39):

Ingestion of cysts from raw or undercooked infected
livestock (e.g. pork, lamb or beef).
Accidental ingestion of oocysts after contact ,with
infected feces from household cats, usually present
in garbage or in the soi I.
Congenitally, from infected mothers to their babies.
Direct contamination of open wounds, organ
transplantation, blood transfusion or arthropod bites.
There is varied evidence to support the possibility of

toxoplasmosis acquired by transfusion of blood
components. Fourteen months to four years after the onset
of infection, the organism may be recovered from
asymptomatic donors or from infected persons (76, 77,
78,79,80), and is able to survive at 4°C for up to 50 days
in citrated blood (8 I); furthermore, a study in thalassemia
major patients who had had multiple transfusions showed
a 6-time higher prevalence of toxoplasma antibodies than
the age-matched controls, despite the absence of symptoms
in infected recipients. SinceT. gondii is a mandatory intra-
cellular organism, the possibility of transmission by
acellular products is remote.

The majority of infected recipients are asymptomatic;
occasionally lymphadenopathy, malaise, fever, headache,
cutaneous rashes and sore throat may be found, resembling
a mononucleosis-like syndrome and usually unrelated to
toxoplasmosis by the assistant physician. Severe cases have
only been found in immunosuppressed recipients who
usually received large amounts of leukocytes from chronic
myelogenous leukemia donors (78,79), though in one
case a platelet recipient was described (82). Some patients
may develop severe symptoms such as meningoence-
phalitis, miocarditis, hepatitis, retinochoroiditis or posterior
uveitis, causing permanent injury or death.

The prevalence of infected donors varies widely
ranging from 8% to 60%, according to the geographical
region. Approximately 18% of those with T. gondii
antibodies have detectable IgM, indicating recent infection
and 30-40% are highly titered sera (39). There is a general
trend towards an increasing prevalence with age (older
groups> younger groups) or sex (female> male in younger
donors) (83).

Diagnosis - Although direct identification methods
of parasites have been described, they are unsuitable for
routine use in a blood bank, where as serological tests (T.
gondii antibodies) are more appropriate. There are several
methods of detecting T. gondii antibodies (e.g. Dye
exclusion test or Sabin-Feldman reaction, Complement
Fixation, IHA, IIF, agglutination tests or ELISA). Since
there is a high prevalence of antibodies in the general
population, a seroconversion, a rising titer or the presence
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of IgM antibodies must be clearly demonstrated to show
an acute infection.

Prevention - Due to the relatively low risk for
recipients, except for those immunosuppressed who
received large amounts of leukocytes, and perhaps negative
pregnant women (though no congenital cases have been
described where blood components were the only possible
cause), it seems in necessary to establish routine screening
procedures for all blood donations. When there is a chance
of transfusing blood components to those high-risk group
recipients, especially leukocytes, it seems rather prudent
to establish a panel of Anti-Toxoplasma negative blood
.donors (83). Despite the possibility of reintroducing
granulocyte transfusions with G-CSF or GM-CSF
stimulation to donors in bone marrow transplants, the
above measures and preventive chemoprophylaxis with
sulphametoxasol/trimetroprim could be rather effective.

The role of leukocyte-depleted blood may also be
considered effective, as well as blood inactivating agents
(e.g. crystal violet) (84).

MALARIA

The first case of transfusional malaria (TxM ) was
reported in 191 I, and more than 3,000 cases have been
described since worldwide (85).

. Human malaria is caused by four different species,
Plasmodiumjalciparum, P. vivax, P. ovale and P.malariae,
all of them requiring two different hosts to complete their
evolutive cycle: a mosquito (Anopheles), where the sexual
stage takes place, and humans, where the asexual stage
occurs.

When infected female Anopheles mosquitoes bite
humans, they release asexual sporozoites that circulate for
a short time in the bloodstream, until they invade
hepatocytes (exo-erythrocytic stage) and undergo an
evoluti ve step that ends with the rupture of mature
schizonts and release of merozoites in the bloodstream,
which will invade red blood cells (erythrocytic stage).
Another evolutive step occurs in red cells, where other
merozoites are released into the bloodstream and invade
other red cells, repeating this asexual phase. This process
is rather regular, lasting from 48 hours for P.jalciparum,
P. vivax and P. ovale (Tertian fever) to 72 hours for P.
malariae (Quartan fever).

Some erythrocytic parasites undergo another
evolutive step and become sexual gametocytes; when

released, instead of invading red cells they are ingested
by a mosquito and begin a sexual reproduction in the
Anopheles's stomach, forming an oocyst, which
subsequently ruptures, releasing sporozoites that migrate
towards the salivary gland to complete their evolutive cycle
(39, 85, 86).

In the past 40 years, malaria has been eradicated in
most European countries, the United States, Japan and
Australia; however, it still affects many countries
worldwide, where more than 100 million individuals are
infected every year, with more than I million deaths (87).
TxM is more a consequence of the sanitary conditions of
a country, when it occurs in regions where complete
eradication has not been achieved, or is due to imported
cases, by immigrants from endemic areas or travelers
returning to non-endemic regions.

The incidence of TxM ranges from as low as 0.25
cases/million units transfused (USA, UK), to more than
50 cases/million in some endemic areas (87,88). Even in
non-endemic countries, where eradication is complete, it
varies according to the migratory flow that took place in
the last three decades; this is particular true in France,
where more than 100 cases were detected during the 1980's
(89).

Infected blood donors may harbor parasites for many
years, especially when' they are from endemic regions
where immunity renders a somewhat absence of symptoms.
Different periods of infection are seen for each species; it
is widely known that P.jalciparum can be cleared within
one year, although longer periods (8-13 years) have been
described. P. vivax and P. ovale usually do not persist for
more that 3-4 years, but infections after 6-8 years or even
longer have also been described. However, longer periods
of longevity ranging from 10 to 50 years were seen for P.
malariae, as reported in the former USSR and in the USA
(87,88,90). Although exceptions exist, P. jalciparum, P.
ovale and P. vivax, it seems unlikely that a donor will
remain infective after five years of infection, which is the
basic element for questioning blood donors (see below).

TxM is transmitted through asexual forms that are
limited to red blood cells, usually from asymptomatic
donors who carry a low parasytemic level, and rarely in
the period between the subclinical parasitemia and the
onset of symptoms (usually associated to previous
chemoprophylaxis). Transmission from symptomatic
donors is very unlikely, and when present it usually occurs
in endemic regions.

The minimum amount of parasites that leads to
infection is not known; for P. vivax, a total of 10 parasites/
ml was successful in inducing experimental transmi~sion
(87).
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Though transmission occurs mainly through the use
of red cells products (whole blood or packed red cells),
all components with contaminating cells are infectious
(fresh plasma, platelets and granulocyte concentrates).
They remain infective even in glycerolized post- thaw units
preserved at -70°C. No infection has been associated with
freeze-dried plasma or industrialized derivatives (albumin,
immunoglobulin, etc.).

Though viability at 4-6°C storage is less than five
days for P. malariae and up to 10 days for P.jalciparum,
holding units for 7-10 days in order to achieve a relative
protection is not justified.

A survey covering the 1950-72 period showed that
P. I1wlariae was responsible for 48% of cases, P. vivax
for 19%, P.jaleiparum for 5%, P. ovale for very few cases
and in 30% the species could not be determined. However,
during the 1973-80 period, the distribution was 38% for
P. lnalariae, 42% for P. vivax and P. ovale, and 20% for P.
jaleiparum (87).

The incubation period depends on several factors:
the number of viable transfused parasites; the species and
the strain, the host immunity, and the previous use of
malarial chemoprophylaxis. On the average, TxM has a
longer incubation period than that observed in natural
transmission, with a 16-day mean period (8-29 days) for
P.jalciparum, a 19.6-day mean period (8-30 days) for the
P. vivax and the P. ovale, and a 57.2-day mean period (6-
106 days) for the P. malariae (85).

In the beginning, the symptoms are usually non-
specific, mainly fever that only turns into its peculiar
periodicity within 2 weeks. Since most physicians in non-
endemic areas are unaware of this possibility, a period is
observed between the onset of the symptoms and the
diagnosis, ranging from 12 to 43 days, but periods of 160
daY$or even one year have been reported. Even in endemic
countries, a long delay can be observed (91). Symptoms
are more severe in splenectomized, organ transplants or
immunodefficient recipients.

The rate of lethal cases is highly related to delay in
diagnosis (especially in non-immune recipients) and plays
an important role when infection is due to P.jalciparum
(with cerebral, renal and pulmonary lesions). What was
particularly striking in the USA after the Vietnam war,
when a 24 times higher mortality was seen in patients
diagnosed in civilian hospitals, compared to that from
military hospitals (39). Fatalities are still high, with some
reports of up to 20% of cases, higher than the imported
cases « 1%), maybe because TxM in developed countries
affects non-immune recipients. Thus, we must always bear
in mind this possibility when fever ensues after a
transfusional episode. Since no exo-erythrocytic stage is

observed in TxM, no relapse is found (irrespective of the
causative species) after appropriate treatment. Diagnosis
is supported by clinical findings and by the presence of
circulating parasites. Thick smears are to be done every 8
hours during 2-3 days by an experienced technician,
followed by serological tests (which are usually positive
when symptoms are present). Adequate identification of
the species and immediate treatment are important; when
identification is not possible, it is advisable to treat the
patient as having a P.jalciparum infection.

A dramatic decrease in TxM should be expected after
malaria eradication in the USA. However, due to
successive wars, American troops, when returning from
Korea, Vietnam (and lately from Somalia), brought back
a remarkable number of infected personnel, although
preventive measures were adequately taken, responsible
for TxM in USA. On the other hand, migratory movements,
particularly from Africa and India into Europe, and from
Southeastern Asia and South America into North America
(92), are also responsible for TxM. Therefore, specific
measures should be taken in order to prevent it.

The first one is an accurate history including place
of birth, previous residence places during lifetime,
immigration, and a complete account of prior traveling
during the past three years. The use of specific
questionnaires aims at excluding three types of infected
donors:
• non-immune travelers who acquired malaria abroad,

preventing relapses after specific treatment (P. vivax
and P. ovale), or asymptomatic parasitemia following
inadequate chemoprophylaxis.
military personnel returning from endemic areas.
foreign visitors or immigrants from endemic regions
,who are usually immune and asymptomatic.
Though legislation in different countries varies (45,

93), blood donors should not be accepted until six months
after chemoprophylaxis has been finished, in the absence
of symptoms. Those with alleged infection in the past, or
who had taken chemoprophylaxis in the presence of
symptoms, should not accepted during a 3-year period.
This measure is highly effective for P.jaleiparum, P. vivax
and P. ovale, but not for P. malariae, for which longer
periods of infectivity have been recorded. The
questionnaires are valid only for products where viable
red cells are present, but may be disregarded for donations
intended exclusively as sources for plasma fractionation.
Since the world malarial zone is too vast, an alphabetical
list of countries reporting malaria transmission and a
geographical malarial map (provided by WHO) should be
present in every collection faci Iity. Unfortunately,
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preventing infected donors only by questionnaires brings
two additional problems (94):

Low specificity, thus rejecting a somewhat high
. number of healthy donors. A recent study in the USA
(95), where the incidence of TxM is 0.25 cases/
million units, claims that by reducing the interval to
6 months after travel, irrespective of prophylaxis,
some 70,000 to 315,000 additional blood units could
be collected a year with an additional calculated risk
of 0.03 cases/million units in the annual incidence.
The authors stated that the 6-month deferral was
accurate for 88% of cases, and the 3-year deferral
period used for preventing P. vivax and P. ovale
(which accounted for only 33% of cases) would have
prevented only one case in 17 years.
Low sensitivity - After a careful examination of all
cases of TxM in the USA, it was stated that at least
50% of them could be avoided if the aforementioned
questionnaire were correctly filled out (95). The
interviewer has also to rely upon the accuracy of the
donors' history, which may be fallible in most cases.
This same study reported that a positive history could
be ascertained in only 20-30% of the implicated
donors, since many of them had been infected in
childhood, or did not even remember the episode .
. Because of these problems, some countries have

introduced a specific serological screening (see below),
which is applicable only to selected suspected donors, such
as immigrants or individuals born in endemic areas, or
those who have had malaria at least three years before
donation (89,93). With this strategy, about 10% of those
tested were confirmed as infected, saving many units that
would have been otherwise rejected.

Other more radical positions, such as the permanent
exclusion of all persons born or also having lived in
endemic areas have been proposed, but they should be
carefully analyzed, especially in places with a shortage
of blood units (96).

In countries where malaria is endemic, the exclusion
of donors previously infected for three years may be
unsuitable; in addition, the use of some screening tests,
such as the thick smear or the detection of malarial
antibodies may also be inadequate, since most cases show
only a previous infection and not the presence of circulating
parasites. In such cases, it seems that testing for malarial
antigens with monoclonal antibodies may be satisfactory
(97)~

On the other hand, in remote areas where it is virtually
impossible to rely solely upon uninfected donors, where
neither screening tests are available or adequate blood
collection facilities are present, the following procedures
are recommended:

Exclude candidates with a febrile episode in the last
30 days. This procedure has been used with partial
success in the Amazon's highly endemic areas in
Brazil.
Introduce the use of chloroquine by donors, 48 hours
before donation or a single shot immediately before,
and then accept donation. This measure usually goes
together with preventive chemoprophylaxis for the
recipient, who must be continuously treated for a
month. Unfortunately, preventive chemoprophylaxis
for recipients is not advisable for pregnant or breast-
feeding women or for infants, and is ineffective for
drug-resistant P. jalciparum strains, which are
responsible for the worst cases (39,87). Furthermore,
such measures should not be taken into account when
recipients are from non-endemic regions (non-
immune).
The use of inactivating agents such as merocyanine

540 (with photoirradiation) (98), or crystal violet (99) are
under current investigation.

Screening tests aimed at the detection of circulating
antibodies or antigens (87, 89, 100), are:

Detection of antibodies - Based mainly on lIF, IHA
or ELISA, using P.jalciparum, non-human parasites
(that show some cross-reacti vi ty wi th hu man
antibodies), purified or recombinant antigens. These
tests are useful to interpret high titered or negative
sera, denoting respectively the presence or absence
of infection. However, in patients with low titered
sera, in most cases, the test must be supplemented
by a thorough interview with the donor (92).
However, the presence of antibodies does not
necessarily mean that circulating parasites are
present. Antibodies usually appear one week after
the onset of the infection for P. jalciparum (with
longer periods for other species), and are positive in
> 96% of infected donors, being highly effective for
P. malariae, where a long latency period and high
titers are found. They disappear within 6 months
after a successful treatment.
Detection of antigens - The easiest one is the thick
smear test, however it lacks sensitivity, with a limit
of 100 parasites/l, which is more than the minimum
necessary for transmission; it is also highly
subjective and cannot be used as a mass screening
method. One study showed prevention by thick
smear in only 10% of TxM, and positivity in 31%
(8/26) of donors implicated in TxM in the USA (95).
The detection of parasites within erythrocytes, or of

soluble antigens, has been achieved by RIA, ELISA or
IIF, the latter mainly in endemic countries (86). Sensitivity
reaches 5-30 parasites/l; however lower levels of
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parasitemia may reach up to 2.5x 106 parasites in one unit
of blood (87). Recently, the detection of parasites in the
bloodstream using the automatic acridine o'range dye test
(QBC system) has gained use in the Amazon region. Other
tests, such as DNA probes or PCR, are not adequate for
blood donation yet.

A great deal of concern still exists related to the rising
possibi lity of TxM, and the reasons can be summarized as
follows (92): asymptomatic individuals from endemic
areas are increasingly traveling to non-en'demic regions
(e.g. immune donors to a group of non-immune recipients);
the atypical incubation period (from 6 to > 60 days) is
easily misdiagnosed; the unawareness of attending
physicians in most non-endemic countries, who may
additionally be unable to arrive of an accurate diagnostic
when inadequate malarial chemoprophylaxis is taken (that
may change TxM natural evolution); the ever increasing
appearance of drug-resistant strains, particularly of P.
jalciparum, which cause the most severe cases; the
resurgence of malaria in areas where it had already been
previously eradicated from, and finally, the settlement of
individuals in prior uninhabited and virgin areas, mainly
in South America, with a dramatic increase of vector
transmitted malaria.

BABESIOSIS

Babesiosis occurs in animals and humans, caused
by parasites of the genus Babesia. There are 71 species in
nature, but only two affect humans: Babesia bovis in
Europe and Babesia microfi in North America. Like Lyme
disease, it is transmitted by the tick vector Ixodes dammini
(USA) or Ixodes ricinus (Europe). It is widely distributed
in Europe and North America, mainly in the northeastern
USA. All transfusion-transmitted cases have been
described in the USA so far (43,101,102).

Babesia micrOfi is a pear-shaped, ovaloI' round
parasite, 1-5 wn in length, that only reproduces in the red
cells, being easily misdiagnosed as Plasmodium
jalciparum. The life cycle of Ixodes is quite complex and
involves a larval and a nymphal stage, both feeding mainly
upon the white-footed mouse (the main natural reservoir)
, and an adult phase that feeds upon the white-tailed deer,
which does not become infected, serving only as a blood
meal source.

Infection to humans occurs only by biting during the
infected nymphal stage, and the risk of infection is related

to the infestation degree of animals parasitized by the tick,
which in turn, depends on the white-tailed deer population.
Clinical symptoms begin 1-4 weeks after exposure to B.
microti, with fever, chills, headache, hemolytic anemia and
hemoglobinuria, in many cases resembling malarial
infection. However, most infections are asymptomatic or
sub-clinical and self-limited in 60-65% of cases.

Infected donors may remain asymptomatic for as long
as one year. In addition, the parasite can resist at 4°C for
up to 35 days or to freezing conditions for years. The
prevalence of B. microti antibodies among blood donors
ranges from 3.5 to 4.7% in the northeast of the USA. There
are at least eight cases described in the literature, most of
them in immunocompromised patients and one of them
fatal. Previous splenectomy plays a major role in the
development of the illness, since it was present in four
cases. In these cases, the incubation period varied from
four to eight weeks, apparently longer than in the naturally
acquired disease.

Diagnosis is based on: identification of intra-
erythrocyte parasites in the bloodstream (more often found
in hemolytic episodes); by infecting hamsters intra-
peritoneally with blood, or by identification of B. microfi
antibodies, mainly by lIE Titers higher than 1:64 denote
recent infection.

Prevention can be carried out by indirect and direct
measures. The former includes evaluation of the donor's
health, temperature or hemoglobin level that will detect
symptomatic donors and have little predictive value, since
60-65% of infected donors are asymptomatic, while the
latter is performed by specific screening tests in suspected
donors. However, routine screening procedures for all
blood donors are not recommended at present.

Unfortunately, other measures such as additional
questionnaires focusing on tick bites, or blood collection
avoidance in endemic areas are of limited value. Clinicians
must be aware that the disease can be easi Iy mistaken for
malaria and informed that, once a case is identified, the
patient must be thoroughly investigated, including previous
donations. Recipients must be recalled and accurately
studied. Donors who have to an history of previous
infection must be permanently deferred (45).

Several facts evidence the possibility of a babesiosis
increase in the USA: a broadening range of 1. daml11ini
infestation due to the increasing population of its hosts
(mice and deer), associated with a metropolitan area
expansion, since suburban dwellers have greater chances
of being exposed to infected ticks, certainly leading to an
increase in asymptomatic infected donors; the progressive
increase in transfusions given to immunocompromised
recipients, and finally, the awareness of this disease among
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the attending physicians, allowing for more diagnosed
cases.

FilARIASIS

Filariasis is caused by eight different nematodes, with
a worldwide distribution. However, only five of them
produce microfilaremia (4, 39), with the ability of being
transmi tted from infected donors: B rug ia malayi
(Southeast Asia), Loa loa (Africa), Wurchereria bancrofti
(Africa, Asia and Latin America), Mansonella ozzardi
(Central and South America, West Indies) and Mansonella
perstans (Acanthocheilonema perstans - Africa, Guyana
and New Guinea).

When infected patients are bitten by a susceptible
arthropod vector (e.g. mosquitoes and flies), microfilaria
undergo their evolutive cycle. When they reach the
infective larva stage, they will be transmitted to a non-
infected human during a blood meal. Since vectors playa
fundamental role in the infective cycle, transfusion of
microfilaria by blood products will not lead to a permanent
infective status in the host.

The prevalence of infected donors is far from being
well-known, but one study with 408 donors in Zambia
(103) found a rate of 5.1 % and 0.2% respectively for A.

perstans and W bancrofti. Though infected blood donors
are found mainly in endemic regions, it is also possible to
find them in non-endemic countries due to immigration
or casual infection during travel (104,105).

Survival of microfilaria in stored blood at 4-6°C
ranges from 12-14 days (W bancrofti) to >21 days (Loa
loa). Once transfused into a recipient they show different
endurance periods in the bloodstream, namely: Loa loa (4
days) (105); W bancrofti «5 weeks) (106); M. ozzardi (2
years) (107) and A. perstans (3 years) (39). Transmission
occurs by infusion of liquid products (e.g. red blood cells)
with no data about frozen components (FFP or
cryoprecipitate ).

The majority of recipients are asymptomatic when
transfused with microfilaria, but experimental infections
caused fever or allergic symptoms, though there are doubts
whether they derived from infusion of living parasites.
Nonetheless, symptoms are self-limited and vanish shortly
after.

Diagnosis is made by the presence of microfilaria in
the bloodstream, either by direct staining of a blood smear
through concentration methods (Knott technique) or by
serological tests (IHA, IIF or Flocculation).

Since transmission of microfilaria from blood
components is quite rare and there is no permanent risk to
the infected, recipients screening procedures are not
recommended, though one should not accept an infected
blood donor. In addition, the current measures to prevent
Tx malaria are also effective to prevent TxM Filariasis.

RESUMO

Introdw;ao: Embora as infecQoes virais (Hepatite B e C, retroviroses - como 0 HIVe HTLV - e citomegaloviroses) sejam as
infecQoesmais comumente transmitidas por intermedio de produtos e componentes hemoterapicos, varias infecQoes bacterianas
e parasitarias tambem podem ser adquiridas por estavia. Material e Metodos: Esta revisao inclui as principais entidades
bacterianas (Sffilis, DoenQa de Lyme e bacterias Gram-positivas e Gram-negativas), parasitarias (DoenQa de Chagas,
leishmaniose, toxoplasmose, malaria e babesiose) e riquetsioses capazes de transmissao transfusional. Os principais meios
de prevenQao (conservaQao dos diversos componentes hemoterapicos. testes laboratoriais de triagem e detecQao, filtraQao
de leuc6citos), diagn?stico, assim como a distribuiQao geografica e incidencia transfusional sao discutidos neste artigo.
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