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ABSTRACT

This study described an analysis of severe sepsis among heart transplantation recipients
who were treated by sparing all immunosuppressants. Sepsis leading to multiple organ
failure (MOF) in heart transplantation has a high mortality. This retrospective study of 190
patients who underwent heart transplantation from 1993 to 2004 included 12 who had
severe sepsis with MOF who were treated by sparing all immunosuppressants. Half of
them survived after sparing all immunosuppressants with intensive endomyocardial biopsy.
Only one case needed pulse therapy for an acute rejection episode. The most common
bacterial infectious episodes were caused by methicillin-resistant Staphylococcus aureus
(n � 3). All sepsis episodes occurred in the first month after heart transplantation except
in one case, which occurred 6 years after heart transplantation. There was a 50% survival
rate of heart transplantation recipients who experienced MOF due to severe sepsis and
were treated by sparing all immunosuppressants under a program of intensive endomyo-

cardial biopsy.
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NFECTION AND REJECTION are the two primary
barriers to successful organ transplantation.1 After a

ouple of days, bacterial, fungal, and viral infections may
ccur. The level of immunosuppression must be adapted to
revent rejection. Optimal treatment of an organ transplant
ecipient with severe sepsis is demands careful attention to the
mmunosuppressive regimen and the antimicrobial strategy.

f organ transplant patients with documented infections,
1.7% develop severe sepsis, which is the most common
eason for intensive care unit utilization.2 In particular, signs
f infectious disease may be subtle, because of the diminished

nflammatory response to infection. Inadequate immunosup-
ression may lead to rejection, whereas excessive immuno-
uppression increases the risk of infection. Therefore, thor-
ugh surveillance for infectious processes is imperative.3

epsis leading to multiorgan failure (MOF) in heart transplan-
ation (HTx) has a high mortality. None of the previous studies
n the field of HTx patients with severe sepsis have been
erformed with sparing immunosuppression. This study pro-
ided a descriptive analysis of severe sepsis in HTx recipients
reated with this strategy.

ATIENTS AND METHODS

ne hundred and ninety patients who underwent HTx from 1993 to
004 experienced infections, which were listed according to the

ype of organism, the location of the infection, the time of onset of m
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nfection after transplantation, and the clinical outcome. All pa-
ients received immunosuppressive therapy according to our HTx
rotocol.4 Perioperative prophylactic antimicrobials included 1 g of
efazolin given intravenously to HTx recipients every 8 hours until
emoval of the endotracheal and drain tubes. In an attempt to
revent oropharyngeal candidasis, mycostatin suspension (5 mL)
as given orally four times a day for 1 month after HTx. No
rophylactic agents were used to prevent Pneumocystis jirovec or
ycobacterium tuberculosis. Infections were diagnosed by routine
ethods, after positive culture of the infective agent from an

ppropriate source, such as blood, wound, sputum, or open lung
iopsy. Viral infections were not included in this study, because of
he lack of the use of sensitive virological tests. Patient data were
nalyzed for the presence of severe sepsis plus MOF; ventilator
ependence; acute renal failure; hepatic dysfunction; hypoperfu-
ion; or hypotension using the consensus conference definition.5
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ESULTS

here were 12 cases (5.12%) with severe sepsis with MOF
reated temporally without any immunosuppression. Half of
hem survived after sparing all immunosuppressants with
ntensive endomyocardial biopsy. Only one case needed
ulse steroid therapy for an acute rejection episode. The
ost common infectious episodes were caused by methicillin-

esistant Staphylococcus aureus (n � 3), Candida sp (n � 3),
orcardia sp (n � 2), Pseudomonas aeruginosa (n � 2),
olydrug-resistant Acinobacter baumannii (n � 2). All sep-
is episodes occurred in the first month after HTx except in
ne case that was evident at 6 years after heart transplan-
ation. All patients needed a ventilator for respiratory
upport. Eleven patients were hyperbilirubinemia (total
ilirubin � 3 mg/dL) with hepatic dysfunction. Nine pa-
ients needed continuous venovenous hemofiltration for
cute renal failure. Four patients displayed blood stream
nfections with a poor prognosis and nonsurvival. The
uration of sparing of all immunosuppressants was 8.8 �
.3 days among the nonsurvival versus 3.8 � 2.5 days among
he survival cohort. The clinical characteristics of the pa-
ients are shown in Table 1.

ISCUSSION

ore than 90% of infections occurring in the first month
re nosocomial bacterial or candidal infections in the
ound, respiratory tract, urinary tract, or vascular-access
evices in HTx recipients.1–3 Infection and rejection, the
wo primary barriers to successful HTx, are inextricably
inked. The specific immunosuppressive program of sparing
ll immunosuppressants with administration of antimicro-
ials is a strategy for optimal treatment of HTx with severe
epsis-induced MOF. The concept of tailored or “individu-

Table 1. Patient C

ase Days After HTx T-Bil. CVVH Ventilator Infec

1 7 10.6 � � Cand
2 1800 29.9 � � MRSA
3 17 28.6 � � Cand
4 34 3.7 � � PDRA
5 7 5.7 � � Pseu
6 7 29 � � Pseu
7 6 14 � � MRSA
8 7 1.7 � � Cand
9 11 28.2 � � MRSA

10 15 3.5 � � Norca
11 18 3.0 � � Norca
12 7 11.1 � � PDRA

HTx, heart transplantation; Bil, bilirubin (mg/dL); CVVH, continous venove
olydrug-resistant Acinobacter baumannii.
lized” immunosuppression has been introduced by clini- s
ians not by basic scientists. Besides an antimicrobial or
ntifungal program, the level of immunosuppression must
e adapted to this challenge while monitoring the risk for
ejection.6 As new immunosuppressive programs are de-
ned, antimicrobial programs will be necessary. This study
as limited to showing the safety of sparing all immuno-

uppressants. Although cytomegalovirus infection is a ma-
or cause of mortality and morbidity after HTx,1–3 among
ur patients its incidence was low (4.7%).5 We need

mproved diagnostic tests to detect infection early and to
onitor immune function, as well as new therapies to

vercome antimicrobial resistance.
In conclusion, there was a 50% survival rate of the HTx

ecipients who developed MOF due to severe sepsis treated
y sparing all immunosuppressants while using an intensive
outine of endomyocardial biopsy. In severe sepsis with

OF, the single acute rejection episode did not seem
evere after sparing all immunosuppressants.
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