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This chapter considers aspects of infection unique to patients receiv-
ing transplanted tissue. The evaluation of infections in transplant 
recipients involves consideration of both the donor and the recipient 
of the transplanted cells or organ. Two central issues are of paramount 
importance: (1) infectious agents (particularly viruses, but also bacte-
ria, fungi, and parasites) can be introduced into the recipient by the 
donor; and (2) treatment of the recipient with medicine to prevent 
rejection can suppress normal immune responses, greatly increas-
ing susceptibility to infection. Thus, what might have been a latent 
or asymptomatic infection in an immunocompetent donor or in the 
recipient prior to therapy can become a life-threatening problem when 
the recipient becomes immunosuppressed. The pretransplantation 
evaluation of each patient should be guided by an analysis of both 
(1) what infections the recipient is currently harboring, since organ-
isms that exist in a state of latency or dormancy before the procedure 
may cause fatal disease when the patient receives immunosuppressive 
treatment; and (2) what organisms are likely to be transmitted by the 
donor, particularly those to which the recipient may be naïve.

PRETRANSPLANTATION EVALUATION
The Donor  A variety of organisms have been transmitted by organ 
transplantation. Transmission of infections that may have been latent 
or not clinically apparent in the donor has resulted in the development 
of specific donor-screening protocols. Results from routine blood bank 
studies, including those for antibodies to Treponema pallidum (syphilis), 
Trypanosoma cruzi, hepatitis B and C viruses, HIV-1 and -2, human 
T-lymphotropic virus types 1 and 2 (HTLV-1 and -2), and West Nile virus 
(WNV), should be documented. Serologic studies should be ordered to 
identify latent infection with viruses such as herpes simplex virus types 
1 and 2 (HSV-1, HSV-2), varicella-zoster virus (VZV), cytomegalovirus 
(CMV), Epstein-Barr virus (EBV), Kaposi’s sarcoma–associated herpes-
virus (KSHV); acute infection with hepatitis A virus; and infection with 
the common parasite Toxoplasma gondii. Donors should be screened, 
when relevant, for viruses such as rabies virus and lymphocytic chorio-
meningitis virus as well as for parasites such as Strongyloides stercoralis 
and Schistosoma species. Clinicians caring for prospective organ donors 
should examine chest radiographs for evidence of granulomatous disease 
(e.g., caused by mycobacteria or fungi) and should perform skin testing 
or obtain blood for immune cell–based assays that detect active or latent 
Mycobacterium tuberculosis infection. An investigation of the donor’s 
dietary habits (e.g., consumption of raw meat or fish or of unpasteurized 
dairy products), occupations or avocations (e.g., gardening or spelunk-
ing), and travel history (e.g., travel to areas with endemic fungi) also is 
indicated and may mandate additional testing. Creutzfeldt-Jakob disease 
has been transmitted through corneal transplants. Whether it can be 
transmitted by transfused blood is not known. Variant Creutzfeldt-Jakob 
disease can be transmitted with transfused non-leukodepleted blood, 
posing a theoretical risk to transplant recipients.

The Recipient  It is expected that the recipient will have been even 
more comprehensively assessed than the donor. Additional studies 
recommended for the recipient include evaluation for acute respiratory 
viruses and gastrointestinal pathogens in the immediate pretransplan-
tation period. An important caveat is that, because of immune dys-
function resulting from chemotherapy or underlying chronic disease, 
serologic testing of the recipient may prove less reliable than usual.

The Donor Cells/Organ  Careful attention to the sterility of the medium 
used to process the donor organ, combined with meticulous microbio-
logic evaluation, reduces rates of transmission of bacteria (or, rarely, 
yeasts) that may be present or grow in the organ culture medium. 
From 2% to >20% of donor kidneys are estimated to be contaminated 
with bacteria—in most cases, with the organisms that colonize the skin 

or grow in the tissue culture medium used to bathe the donor organ 
while it awaits implantation. The reported rate of bacterial contamina-
tion of transplanted stem cells (bone marrow, peripheral blood, cord 
blood) is as high as 17% but most commonly is ∼1%. The use of enrich-
ment columns and monoclonal antibody depletion procedures results 
in a higher incidence of contamination. In one series of patients receiv-
ing contaminated stem cells, 14% had fever or bacteremia, but none 
died. Results of cultures performed at the time of cryopreservation and 
at the time of thawing were helpful in guiding therapy for the recipient.

INFECTIONS IN HEMATOPOIETIC STEM CELL  
TRANSPLANT RECIPIENTS

Transplantation of hematopoietic stem cells (HSCs) from bone mar-
row or from peripheral or cord blood for cancer, immunodeficiency, 
or autoimmune disease most often results in a transient state of 
complete immunologic incompetence. Immediately after myeloabla-
tive chemotherapy and transplantation, both innate immune cells 
(phagocytes, dendritic cells, natural killer cells) and adaptive immune 
cells (T and B cells) are absent, and the host is extremely susceptible 
to infection. The reconstitution that follows transplantation has been 
likened to maturation of the immune system in neonates. The analogy 
does not entirely predict infections seen in HSC transplant recipients, 
however, because the stem cells mature in an old host who has several 
latent infections already. The choice among the current variety of 
methods for obtaining stem cells is determined by availability and by 
the need to optimize the chances of a cure for an individual recipi-
ent. One strategy is autologous HSC transplantation, in which the 
donor and the recipient are the same. After chemotherapy, stem cells 
are collected and are purged (ex vivo) of residual neoplastic popula-
tions. Allogeneic HSC transplantation has the advantage of providing 
a graft-versus-tumor effect. In this case, the recipient is matched to 
varying degrees for human leukocyte antigens (HLAs) with a donor 
who may be related or unrelated. In some individuals, nonmyeloabla-
tive therapy (mini-allo transplantation) is used and permits recipient 
cells to persist for some time after transplantation while preserving 
the graft-versus-tumor effect and sparing the recipient myeloablative 
therapy. Cord-blood transplantation is increasingly utilized in adults; 
two independent cord-blood units are typically required for suitable 
neutrophil engraftment early after transplantation, even though only 
one of the units is likely to provide long-term engraftment. In each 
circumstance, a different balance is struck among the toxicity of con-
ditioning therapy, the need for a maximal graft-versus-target effect, 
short-term and long-term infectious complications, and the risk of 
graft-versus-host disease (GVHD; acute versus chronic). The various 
approaches differ in terms of reconstitution speed, cell lineages intro-
duced, and likelihood of GVHD—all factors that can produce distinct 
effects on the risk of infection after transplantation (Table 169-1). 
Despite these caveats, most infections occur in a predictable time 
frame after transplantation (Table 169-2).

BACTERIAL INFECTIONS
In the first month after HSC transplantation, infectious complications 
are similar to those in granulocytopenic patients receiving chemo-
therapy for acute leukemia (Chap. 104). Because of the anticipated 
1- to 4-week duration of neutropenia and the high rate of bacterial 
infection in this population, many centers give prophylactic antibiot-
ics to patients upon initiation of myeloablative therapy. Quinolones 
decrease the incidence of gram-negative bacteremia among these 
patients. Bacterial infections are common in the first few days after 
HSC transplantation. The organisms involved are predominantly 
those found on skin, mucosa, or IV catheters (Staphylococcus aureus, 
coagulase-negative staphylococci, streptococci) or aerobic bacteria that 
colonize the bowel (Escherichia coli, Klebsiella, Pseudomonas). Bacillus 
cereus, although rare, has emerged as a pathogen early after transplan-
tation and can cause meningitis, which is unusual in these patients. 
Chemotherapy, use of broad-spectrum antibiotics, and delayed recon-
stitution of humoral immunity place HSC transplant patients at risk 
for diarrhea and colitis caused by Clostridium difficile overgrowth and 
toxin production.
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