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ARTI CLE 
 

I nfect ious Com plicat ions in Kidney Transplant : A Le banese Perspect ive

Maroun M. Abou- Jaoude, 1 ,2 ,3  Naj i Naw fa l, 1  Joseph Shaheen, 1  Ziad Daoud, 3  W assim  Y. Alm aw i 4

Object ives: I nfect ions rem ain a  frequent , potent ia lly life- thr eatening com plicat ion 
of k idney t ransplant . 

Subjects and Methods: Betw een 1 9 9 8  and 2 0 0 6 , w e eva luated the incidence of 
infect ions in 1 1 4  k idney t ransplant  pat ients, w ith a  1 - year  follow - up. All pat ients 
received a post t ransplant  ant i- infect ious prophylax is regim en. I nduct ion therapy 
w as given to 9 4  pat ients ( 8 2 .4 % ) , and m aintenance i m m unosuppression consisted 
of ca lcineur in inhibitor  ( cyclospor in m icroem ulsion  or  tacrolim us) , together  w ith 
m ycophenolate m ofet il and prednisone. 

Results: I n tota l, 5 6  pat ients ( 4 9 .1 % )  developed a tota l of  9 5  infect ions up to 1 -
year  a fter  k idney t ransplant , including 4 6  in- hospi ta l infect ions in 3 8  pat ients. 
Bacter ia l infect ions w ere the m ost  frequent  ( 9 7 .8 % ) , and w ere m ainly ur inary, 
follow ed by dra in, cent ra l line catheter , and pulm o nary infect ions. The m ost -
frequent  isola ted bacter ia  w ere E. coli, follow ed by Klebsiella , Acinetobacter , and 
Pseudom onas. No vira l infect ions w ere detected. Up to 1  year  a fter  discharge from  
the hospita l, 4 9  infect ions occurred in 2 6  pat ients , of w hich 7 9 .5 %  w ere bacter ia l; 
m ainly ur inary t ract  infect ions due to E. coli, in addit ion to 7  cases of 
cytom egalovirus, 1  herpes, and 2  cases of fungal infect ions. 

Conclusions: This is the f irst  Lebanese study that  deals w ith p ost t ransplant  
infect ions in k idney t ransplant  pat ients and unders cores the im portance of close 
pat ient  m onitor ing and follow - up. Com par ison w ith i nternat ional data show s sim ilar  
pat terns.

Keyw ords: I m m unosuppression, I nfect ion 

I nt roduct ion

I nfect ion is a m ajor concern in kidney t ransplant  (1, 2)  and is associated with increased 
m orbidity and m ortality, coupled with higher chronic graft  dysfunct ion and graft  loss (3-7) . 
Despite progressive im provem ents in pat ient  and graft  survival (7, 8) , t ransplant  recipients 
rem ain at  r isk of cont ract ing infect ion. These infect ions reside in the im m unosuppressive 
m edicat ions associated with ant ireject ion m edicat ions (6) , together with the need for external 
devices (1) , exposure to pathogens, and in the disturbance of the bacter ial balance, which 
facilitates establishm ent  of potent ially ant ibiot ic- resistant  infect ions (9, 10) . 

The link between the need for im m uno-suppression and the potent ial for cont ract ing infect ion 
necessitates developm ent  of prevent ive st rategies, which depend on fam iliar ity with the site 
and t im ing of post t ransplant  infect ions (10, 11) . I nfect ions in the high- r isk kidney t ransplant  
recipient  are related to t im ing post t ransplant , state of im m unosuppression, and 
environm ental exposures (6, 12, 13) . While infect ions occurr ing in the first  m onth are sim ilar 
to those seen in the general surgical pat ient , unusual nosocom ial infect ion outbreaks of 
Aspergillus, Legionella,  vancom ycin- resistant  enterococcus,  and respiratory syncyt ial virus 
have been reported (2, 14-17) . Com m unity-acquired infect ions, including syndrom es related 
to chronic viral infect ions (cytom egalovirus,  Epstein-Barr virus)  are detected after the sixth 
m onth (18) . Owing to prophylaxis, newer im m unosuppressive regim ens, the em ergence of 
ant ibiot ic resistance, and newer pathogens (BK polyom avirus)  have altered the form  and 
t im ing of som e infect ions (19) . 

Here, we evaluated, ret rospect ively, bacter ial, viral, and fungal infect ions up to 1 year 
post t ransplant  in 114 Lebanese kidney t ransplant  pat ients between 1998 and 2006. The 
study clearly dem onst rates changes in the pat tern of infect ion from  hospital discharge to 1 
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Table 1 .  I ndicat ions for kidney 
t ransplant .

 

 

Figure 1 .  HLAAB-DRm atching 
between donors and recipients;  
Abbreviat ions: MM,
m ism atching;  NS, not  
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year postoperat ively. 

Subjects and Methods

Pat ients and donors.  Between 1998 and 2006, 114 adult  pat ients (89 m en, 25 wom en;  
m ean age, 42.0 ±  13.8 years)  had kidney t ransplants at  St -Georges University Hospital and 
Sacre-Coeur Hospital (Beirut , Lebanon) . Of these, 105 were first  t ransplants;  the others had 
a second ret ransplant . Donor age (34.6 ±  9.9 years)  and sex dist r ibut ion (75 m en, 39 
wom en)  were com parable to those of pat ients, and donors com prised liv ing- related (n= 37) , 
em ot ionally related (n= 68) , and 9 from  brain-dead donors;  97 pat ients received a kidney 
from  an ident ical, and the rem aining 17 received a kidney from  com pat ible blood-group 
donors. 

Donor- recipient  HLA AB/ DR m atching is shown in Figure 1. Sensit ized pat ients were defined 
as those who had m ult iple pregnancies (>  4) , received m ult iple t ransfusions (>  4) , were 
having a ret ransplant , and those who had a panel- react ive ant ibody score (ant i-HLA class 1 
and 2 ant ibodies)  >  50% . According to this definit ion, sensit izat ion com prised 9 
ret ransplants, 7 m ult iple t ransfusions, 5 m ult iple pregnancies, 1 pret ransplant  panel- react ive 
ant ibody score >  50% , and 1 m ult iple pregnancies and t ransfusions. While chronic 
glom erulonephrit is and pyelonephrit is were the m ost -com m on, the cause of renal disease 
was not  clear because of a late diagnosis in 36 pat ients (Table 1) . The pret ransplant  dialysis 
durat ion ranged from  0-115 m onths (m ean 17.9 ±  19.6  m onths) . Twelve pat ients had a pre-
em pt ive kidney t ransplant .

I m m unosuppressive regim en.  I nduct ion therapy was inst ituted for 94 pat ients, and 
consisted of ant ithym ocyte globulin (Fresenius)  given as a single int raoperat ive bolus (6 m g/
kg)  to 38 pat ients, or as an extended protocol to 18 highly sensit ized pat ients (6 m g/ kg 
during surgery, followed by 4 doses of 4 m g/ kg every other day) , or daclizum ab (1 m g/ kg)  
given as single (n= 35)  or 2 (n= 3)  doses. Maintenance im m unosuppression consisted of 
int ravenous m ethylprednisolone (500 m g) , given during surgery, and then tapered 
progressively over the next  4 weeks to 0.2 m g/ kg/ day prednisone. Cyclosporine 
m icroem ulsion (CyA-m e)  was given after the t ransplant  (5 m g/ kg bid) , or was delayed in 
case of slow graft  funct ion or delayed graft  funct ion;  the dose adjusted to a C2 levels of 1700 
ng/ m L during the first  m onth. Tacrolim us was given at  a dosage of 0.1 m g/ kg bid, and 
m onitored for a t rough level of 12-15 ng/ m L during the first  m onth. Mycophenolate m ofet il 
was started 48 hours before kidney t ransplant  at  1 g twice a day ( in CyA-m e pat ients)  or 500 
m g twice a day ( in tacrolim us pat ients) .

Diagnosis of infect ions.  Act ive infect ions excluded kidney t ransplant . Urine, throat , nose, 
peritoneal fluid (peritoneal dialysis pat ients)  and blood (hem odialysis catheter)  cultures, 
together with cytom egalovirus,  herpes sim plex, herpes zoster, Epstein-Barr, and 
toxoplasm osis t iters were done before t ransplant . I n addit ion to serologic test ing, 
cytom egalovirus detect ion by polym erase chain react ion was performed on pat ient ’s blood 
and/ or ur ine specim ens, with an anatom ic pathology study of t issue biopsies (when 
applicable) . Cytom egalovirus test ing was perform ed only with posit ive sym ptom s 
(cytom egalovirus disease or suspicion of cytom egalovirus syndrom e) , and thus was not  
rout inely done for the asym ptom at ic pat ients. Detect ion of BK virus also was requested in 
case of occurrence of sym ptom s, or a r ise in serum  creat inine. I n this case, kidney graft  
biopsy and urine BK-PCR tests were perform ed. Specific im m unohistochem ist ry colorat ion 
was done system at ically in all k idney graft  biopsies. The t ips of indwelling arter ial and cent ral 
venous catheters, and hem odialysis int ravascular catheters were cultured. Bronchoscopy and 
bronchial lavage were perform ed when a pulm onary infilt rate was present  and sputum  
sam ples were inadequate. Chest  radiographs were taken daily unt il extubat ion, then when 
indicated. I nt ravascular catheters were assessed by the sem iquant itat ive culture m ethod 
(20) . Urine was considered infected if greater than 100 000 CFU/ m L were present , and 
infect ions were divided into in-hospital and out -of-hospital infect ions. 

Per ioperat ive ant ibiot ic prophylax is.  I nt raoperat ive ant ibiot ic prophylaxis with 
int ravenous first -generat ion cephalosporin (or others, in case of specific preoperat ive 
infect ions or drug allergies)  was inst ituted for all pat ients, and cont inued for 48 hours after 
surgery. I nt ravenous ganciclovir  was adm inistered during hospitalizat ion, and the dosage 
adjusted according to the renal status (glom erular filt rat ion rate) . Oral valacyclovir  was 
adm inistered for 3 m onths after hospital discharge, and for extended period in 
cytom egalovirus high- r isk pat ients (ATG-F extended protocol, m ult iple acute reject ion 
episodes needing higher dose of steroids, or cytom egalovirus-negat ive recipients receiving a 

significant .

 

 

Table 2 .  Dist r ibut ion of 
postoperat ive bacter ial 
infect ions.

 

 

Table 3 .  Pat ient  and graft  
outcom e.

 

 

Table 4 .  Serum  creat inine 
levels.
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kidney from  a cytom egalovirus-posit ive donor) . I n addit ion, t r im ethoprine/ sulfametoxazole 
was given for 1 year after the t ransplant  for Pneum ocyst is carinii prophylaxis.

Stat ist ica l analyses.  Stat ist ical analyses were perform ed with SPSS software for Windows 
(Stat ist ical Product  and Service Solut ions, version 13.0, SSPS I nc, Chicago, I L, USA) . Data 
are reported as the m ean ±  SD or percentage of the total. I ntergroup significance was 
determ ined by the t  test  (cont inuous variables)  and the Fisher exact  test  (categorical 
variables) . Stat ist ical significance set  at  P <  .05.

Results 

Of the pat ients invest igated, 56 (49.1% )  developed an infect ion during, or up to 1 year after 
hospitalizat ion, of whom  30 (53.5% )  developed the infect ion during hospitalizat ion, 18 
(32.2% )  after discharge, with the rem aining 8 (14.3% )  infected during and after 
hospitalizat ion. I n total, 95 infect ion episodes at  a rate of 1.69 infect ious episodes/ pat ient  
were recorded. These com prised 46 episodes, which occurred during the hospital stay (group 
1) , and 49 that  occurred up to 1 year later (group 2) . These episodes consisted of 84 
bacter ial (88.4% ) , 8 viral (8.4% ) , and 3 fungal infect ions (3.2% ) .

Most  infect ions in group 1 pat ients ( infect ions occurr ing during the hospital stay)  were 
bacter ial (45/ 46;  97.8% ) , of which ur inary t ract  infect ions were the m ost  frequent  (55.5% ) . 
This was followed by external drainage catheter (13.3% )  and int ravascular catheter- related 
infect ions (11.1% )  (Table 2) . E. coli and Klebsiella being the m ost -com m on infect ive 
organism  isolated from  urinary infect ions, while E. coli and Acinetobacter ,  and S. epiderm idis 
or S. aureus infect ions were seen in the external drainage catheter and int ravascular catheter-
related infect ions. While stat ist ically not  significant , fewer bacter ial infect ions (39 episodes, 
79.5% )  were recorded for group 2 pat ients ( infect ions occurr ing up to 1 year 
posthospitalizat ion)  com pared with group 1 pat ients;  with ur inary t ract  infect ions (87.1% )  
being the frequent  site of infect ion (Table 2) .

All 8 viral infect ions (7 cytom egalovirus,  and 1 herpes)  occurred after pat ients’ discharge 
(group 2) . I n addit ion to the 7 cytom egalovirus infect ions (87.5% ) , there was 1 case of oral 
herpes, which occurred on day 210 after kidney t ransplant , which responded well to acyclovir  
t reatm ent . All cytom egalovirus infect ions were diagnosed by posit ive cytom egalovirus-PCR 
test ing or t issue biopsy, and in general, all pat ients responded well to int ravenous ganciclovir  
for 2 weeks, followed by oral ganciclovir  for a 3-month period. There were 3 cases of fungal 
infect ions:  1 case (esophageal m ycot ic infect ion)  diagnosed in group 1, and 2 cases (ungueal 
candidiasis)  seen in group 2 pat ients. All fungal infect ion cases were t reated with oral 
fluconazole.

Acute reject ion episodes occurred in 30 pat ients (26.3% )  between day 2 and day 11 after 
kidney t ransplant . All acute reject ion cases responded well to t reatm ent . These included 9 
cases (30% )  of steroid- resistant  acute reject ion, which required ATG-F therapy. 

Excellent  actuarial 1-year pat ient  and graft  survival rates were obtained. While the pat ient ’s 
hospital stay durat ion was longer in the infect ion than in the noninfect ion group (14 ±  7 vs 
11.9 ±  3.5 days) , the rates of slow graft  funct ion (5.2%  vs 7.1% )  and delayed graft  funct ion 
(5.2%  vs 8.9% )  were com parable between the 2 groups (Table 3) . Slow graft  funct ion cases 
com prised 2 cases of drug- induced acute tubular necrosis, and 1 case of early acute reject ion 
in the noninfect ion group, and 4 cases related to drug toxicity, and 1 case owing to acute 
tubular necrosis in the infect ion group. The delayed graft  funct ion cases consisted of 2 cases 
of drug- induced acute tubular necrosis, and 1 case of early acute reject ion in the noninfected 
group, com pared to 3 cases of drug- induced acute tubular necrosis, 1 case of double-J 
ureter ic stent  obst ruct ion, and 1 case related to early acute reject ion in the infected pat ients 
(day 3 after kidney t ransplant ) . 

There was a steady decline in serum  creat inine levels from  136.1 ±  70.7 µm ol/ L upon 
discharge, to 127.3 ±  48.6 µm ol/ L and 115.8 ±  42.4 µm ol/ L at  1 m onth and 12 m onths after 
discharge (Table 4) . I n general, serum  creat inine levels were com parable between the 
infect ion and noninfect ion pat ient  groups (Table 4) .

Discussion

Despite progressive im provem ents in kidney t ransplant  outcom es, infect ion rem ains a 
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frequent  cause of allograft  failure, and pat ient  m orbidity and m ortality in early and late 
stages after t ransplant  (13, 21) , with postoperat ive infect ions reportedly occurr ing in 10%  to 
50%  of recipients depending on the definit ion of infect ion and the type of im m unosuppressive 
regim en em ployed (1, 22, 23) . This necessitated the need for effect ive t reatm ent  regim en, 
which cont rols reject ion episodes, while m inim izing m orbidity and m ortality from  infect ion. 
Moreover, the definit ion of infect ion varies from  the clinically significant  and laboratory-
proven episode, to the asym ptom at ic posit ive culture. 

The im m unosuppressive protocol inst ituted was based on the extent  of im m unosensit izat ion, 
with extended ATG-F given to highly sensit ized but  not  im m unologically low- r isk pat ients, and 
in post t ransplant  slow graft  funct ion or delayed graft  funct ion ( to m inim ize toxicity of 
calcineurin inhibitors) . This t ranslated to acceptable an acute reject ion rate (26.3.% ) , and the 
steroid- resistant  acute reject ion needing ATG-F as rescue therapy (30% ) , in a populat ion 
where 20%  of pat ients are highly sensit ized. 

Renal t ransplant  pat ients are suscept ible to infect ion, part ly for the im m unosuppressive 
t reatm ent  they receive, and also for urem ia, anem ia, and coagulat ion defects with delayed 
wound healing (24, 25) . I n addit ion, vascular and urologic m anipulat ions (ur inary catheters, 
int ravenous cannulae, and peritoneal dialysis catheters)  increase the suscept ibilit y to 
cont ract ing infect ions by nonspecifically lowering their  im m unity (26) . I n view of the 
cont r ibut ion of these and other factors to the developm ent  of infect ious episodes, we 
analyzed both im m unologic and nonim m unologic cont r ibut ing factors, and except  for the 
degree of sensit izat ion, did not  ident ify any addit ional predisposing factor linked to the rate of 
post t ransplant  infect ions, or to the need for ATG-F as a rescue (steroid- resistant  acute 
reject ion)  or hospital stay. 

I n this ret rospect ive study, the rate of infect ious episodes was stable during the 1-year follow-
up, and was lower than that  reported by others studies (3, 5, 26) . Com pared with other 
studies (4) , excellent  graft  and pat ient  survival were seen, which is due to effect ive infect ion 
cont rol policy adopted at  our inst itut ions. This includes early rem oval of cent ral venous line, 
drainage and urinary catheters, as suggested elsewhere (12, 13, 26) . As the rout ine use of 
ant ibiot ic prophylaxis in kidney t ransplant  recipients is st ill debatable (4, 27) , coupled with 
the possibilit y of em ergence of ant ibiot ic- resistant  infect ions (1, 9) , together with pat ient ’s 
factors (pr im ary kidney disease and im m unosuppression protocol)  (4, 17) , care was 
exercised in adm inister ing ant ibiot ic therapy, unless just ified by developm ent  of clear signs 
and sym ptom s of infect ion. I nsofar as m inor infect ions have the potent ial to progress to 
m ajor invasive sepsis in high- r isk pat ients, this supports the need for detailed diagnosis and 
m onitor ing of infect ion, before precipitat ion of m orbidity and m ortality.

Despite close m onitor ing and progressive reduct ion of the dosage of im m unosuppressive 
m edicat ion, episodes that  are m ore infect ious were noted to occur outside than inside the 
hospital (51.5%  vs 48.5% ) , of which cytom egalovirus infect ions were the m ost  prom inent . 
Most  cytom egalovirus infect ions occurred 3 to 4 m onths after cytom egalovirus prophylaxis, 
and did not  com prom ise graft  or pat ient  survival, and generally responded well to ganciclovir  
therapy. This was in agreem ent  with a recent  Turkish study docum ent ing increased 
cytom egalovirus infect ion following hospital discharge (17) . 

I nsofar as cytom egalovirus test ing was done only on sym ptom at ic pat ients, and hence m ay 
have underest im ated the num ber of infected pat ients, it  is likely that  this num ber would 
increase if rout ine tests were also adopted for asym ptom at ic pat ients, as shown elsewhere 
(28) . While ur inary t ract  infect ions rem ain the m ost -com m on type of bacter ial infect ion 
cont racted by kidney t ransplant  recipients (1, 12) , the relat ively high rate of ur inary 
infect ions seen here (62% )  and elsewhere recom m ends adopt ing effect ive prevent ive 
m easures, including using closed-bladder drainage, with less m anipulat ion and its early 
rem oval (13) , as well as regular ur ine analysis and culture to detect  ur inary infect ions, which 
are frequent  but  often asym ptom at ic (1, 12) . 

The incidence of (bacter ial and viral)  infect ious com plicat ions rem ains high, and a m ajor 
cause of m orbidity and m ortality in kidney t ransplant  recipients. However, they m ay be 
cont rolled by adopt ion of st r ict  infect ion cont rol m easures, appropriate use of prophylact ic 
ant ibiot ic therapy, careful m onitor ing for allograft  funct ion, and rout ine, but  sensit ive, 
laboratory m onitor ing.
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