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Abstract. Background and objective: The growing numbers of kidney transplantations in recent 
years mainly focus our attention on the possibilities to prolong kidney graft and recipient survival, 
searching for methods to minimize post-transplant complications, which may have an adverse effect 
on outcomes of kidney transplantation. Despite innovations in the field of immunology and modern 
diagnostic and therapeutic novelties in recent years, the main challenge remains the improvement 
of a long-term kidney transplant and recipient survival. The outpatient period is very important to 
long-term kidney transplant survival. The aim of our study was to analyze outpatient period com-
plications after kidney transplantation and identify factors during the outpatient period influencing 
kidney transplant and recipient survival.

Materials and methods: We analyzed the rate of outpatient period complications, their depen-
dence on the time after transplantation and influence of these complications on the graft and recipi-
ent survival in 249 renal transplant patients. 

Results: The causes of recipient death during the whole outpatient period were infection 31.8% 
(n = 7), cardiovascular events 31.8% (n = 7), sudden death 18.2% (n = 4), other 9.1% (n = 2) and 
unknown reasons 9.1% (n= 2). The reasons of graft loss during the whole outpatient period were 
chronic allograft nephropathy/glomerular diseases 42.8% (n = 13), infection 37.0% (n = 10), acute 
rejection 7.4% (n = 2) and other 7.4% (n = 2). Infectious complications were the most common 
complications of the outpatient period. Urinary tract infection was diagnosed in more than a half 
of our patients (57.5%) and more often during the first year after kidney transplantation (44.1%). 
Sepsis was diagnosed in 48 recipients (19.3%). Sepsis (log-rank P = 0.012), urinary tract infections 
(log-rank P = 0.024), acute rejection (log-rank P = 0.032) and pneumonia (log-rank P = 0.024) 
which occurred during the outpatient period were significantly associated with worse overall graft 
survival. The occurrence of sepsis during the whole outpatient period and during the first year after 
transplantation was significantly associated with worse recipient survival (log-rank P = 0.014 and 
log-rank P = 0.004, respectively).

Conclusions: Infectious complications were the most common complications of the outpatient 
period. Urinary tract infections were diagnosed in more than a half of our patients after kidney 
transplantation. During the first year after transplantation, sepsis was diagnosed in 11.6% of the 
recipients and the main gate of infection was urinary tract. Acute rejection was diagnosed in 12% of 
our recipients during the outpatient period. Outpatient post-transplant period complications, such 
as sepsis, acute rejection, pneumonia and urinary tract infections (first year after transplantation), 
were significantly negatively associated with graft survival. Recipient survival was negatively as-
sociated with sepsis. The main reasons for graft loss in our recipients were infectious complications, 
chronic allograft nephropathy, and glomerular diseases. The main reasons for mortality after kid-
ney transplantation were infectious complications and cardiovascular events.
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Introduction
The growing number of patients with chronic 

kidney disease and end-stage kidney failure leads 
to the rising interest of care, treatment, and out-
comes of these patients. Kidney transplantation is 
a choice method of renal replacement therapy. The 
number of kidney transplantations in Lithuania has 
increased by 60% since 2005 [1, 2] and in 2013 
reached 28 p.m.p. [2]. The growing numbers of kid-
ney transplantations in recent years mainly focus 
our attention on the possibilities to prolong kidney 
graft and recipient survival, searching for methods 
to minimize post-transplant complications, which 
may have an adverse effect on outcomes of kid-

ney transplantation. The clinical outcomes of renal 
transplant recipients have significantly improved in 
recent years [3] and the scientific achievements of 
the last two-three decades have made it possible to 
improve the short-term graft survival [4]. 

Despite innovations in the field of immunology 
and modern diagnostic and therapeutic novelties in 
recent years, the main challenge remains the im-
provement of a long-term kidney transplant and re-
cipient survival [5, 6]. The outpatient period is very 
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important for long-term kidney transplant survival. 
The aim of our study was to analyze outpatient pe-
riod complications after kidney transplantation and 
identify the factors during the outpatient period in-
fluencing kidney transplant and recipient survival.

Materials and Methods
This is a retrospective, observational study of 

cadaveric renal allograft recipients who were trans-
planted at our center between May 4, 2000, and De-
cember 31, 2013, and were followed until the end of 
May 2014. During this period, 277 transplantations 
were performed. The following groups of recipients 
were excluded from analysis: younger than 16 years 
(n = 8) and those whose data of late post-transplant 
period were missing (n = 5). There were 28 patients 
who lost their graft or died during the early post-
transplant period. The final study sample consisted 
of 249 recipients. The patients were followed up un-
til death, return to dialysis or until the end of the 
study (May 31, 2014).

Immunosuppressive therapy consisted of cyclo-
sporine or tacrolimus plus steroids and MMF in all 
recipients, and daclizumab or basiliximab (at medi-
um and high immunological risk groups) was used 
as induction therapy. Delayed graft function (DGF) 
was defined as a need for dialysis within the first 
week after kidney transplantation. 

A detailed analysis of outpatient period compli-
cations was performed, including infectious, surgi-
cal, oncological, immunosuppressive and cardio-
vascular complications during the whole outpatient 
period, also considering the time after transplanta-
tion (first, second or third and subsequent years). 
The analysis did not include recipients who had not 
completed their full 2 or 3 years of follow-up after 
transplantation. 

All analyses were performed using SPSS soft-
ware. The groups were compared using the inde-
pendent samples T-test and the chi-square test. The 
Z test was used to compare column proportions. 
Graft and recipient survival was estimated using the 
Kaplan-Meier survival method. The log-rank test 
was used to determine statistical differences in graft 
and patient survival between different variables. A 
two-sided P-value of 0.05 was considered to be sta-
tistically significant. 

Results
Recipient and donor characteristics, graft 
and patient survival rates
The mean donor age was 42.5 ± 16.0 years (range, 

7 to 75) with 64.3% of men. The main causes of do-
nor death (cerebrovascular disease and trauma) dis-
tributed equally. The median time of cold ischemia 
was 20.00 hours (range, 9 to 32). 

The average recipient age was 43.8 ± 11.8 years 
(range, 19 to 68) with 58.1% of men. DGF was ob-
served in 22.9% of the recipients. Detailed donor 
and recipient characteristics are shown in Table 1.

Graft and patient survival rates are presented in 
Table 2.

Graft loss and patient death
Outpatient monitoring was carried out in 249 

patients, of which 22 patients (8.8%) died and 27 
patients (10.8%) returned to dialysis. The causes 
of recipient death of the whole outpatient period 
were: infection 31.8% (n = 7), cardiovascular events 

Characteristic

Mean 
± SD/median 
(min – max) 

or %
Donors 
Age (years)
Gender (male/female)
Cause of death

cerebrovascular disease
trauma 
others

History of hypertension (yes/no)
Terminal serum creatinine (umol/L)

Cold ischemia time (hrs)

Expanded criteria donor type (yes/no)

42.5 ± 16.0 
64.3/35.7

47.5
49.4
3.1

30.3/69.7
90.50 

(45–300)
20.00  

(9 – 32)
22.7/77.3

Recipients 
Age (years)  
Gender (male/female)
History of diabetes (yes/no)
Delayed graft function (yes/no)
Body mass index (kg/m2)

Acute rejection in early postoperative 
period (yes/no)
Urinary tract infection in early post-
transplant period (yes/no)   
Human leucocyte antigen (HLA) mismatch

43.8 ± 11.8
59.8/40.2
13.7/86.3
22.9/77.1

24.22 
(16.42 – 41.97)

10.0/90.0

36.5/63.5

3.00 (0–6)

Table 1. Donor and Recipient Characteristics 

Years after transplantation Overall graft survival, % Death-censored garft survival, % Recipient survival, %
1 y 95.9 96.7 99.2
3 y 88.4 92.7 95.6
5 y 80.6 87.2 93.0
7 y 73.5 85.4 87.7
10 y 64.9 82.4 82.3

Table 2. Graft (overall and death-censored) and Recipient Survival Rates

Outpatient Period After Kidney Transplantation
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31.8% (n = 7), sudden death 18.2% (n = 4), other 
9.1% (n = 2) and unknown reasons 9.1% (n = 2). 
The reasons for graft loss of the whole outpatient 
period were: chronic allograft nephropathy/recur-
rent glomerular diseases 42.8% (n = 13), infection 
37.0% (n = 10), acute rejection 7.4% (n = 2) and 
others reasons 7.4% (n = 2). Until the end of the 
study, 200 recipients were followed with the func-
tioning transplant kidney. 

Outpatient period complications
Outpatient period complications were analyzed 

for total observation time (during the whole outpa-
tient period), also considering the time after trans-

plantation (first, second or third and subsequent 
years) (Table 3). 

The most severe complication – sepsis – was di-
agnosed in 48 recipients (19.3%). Urinary tract was 
the gate of infection even in 79.2% cases of sepsis. 
Meanwhile, other sepsis gates included: postopera-
tive wound (6.2%), central venous catheter (4.2%), 
and unknown gate (10.4%). Sepsis was statistically 
significantly more common during the first year af-
ter kidney transplantation compared with the sec-
ond and third and subsequent years (P < 0.05). 

The most frequent complications of the out-
patient period were urinary tract infections 
(57.5%). The rate of urinary tract infections was 

Outpatient period complication
Total observation 
period (n = 249)

First year after 
transplantation

(n = 249)

Second year after 
transplantation

(n = 216)

Third and subsequent 
years after transplanta-

tion (n= 179)
n (%) n (%) n (%) n (%)

Urinary tract infection 143 (57.5) 110 (44.1)* 50 (23.2)*/ ** 65 (36.3)**
Sepsis 48 (19.3) 29 (11.6)* 7 (3.2)*/** 19 (10.7)**
Pneumonia 38 (15.3) 12 (4.8)*** 10 (4.6)** 20 (11.2)**/***
Acute rejection 30 (12.0) 20 (8.0)*/*** 6 (2.8)* 5 (2.8)***
Oncological disease 15 (6.0) 4 (1.6)*** 3 (1.4)** 8 (4.5)**/***

skin 7 (2.8) 1 (0.4)*** 2 (0.9) 4 (2.2)***
prostate 2 (0.8) – – 2 (1.1)
lymphoproliferative system 1 (0.4) – 1 (0.5) –
other (testicles, kidney, iris) 4 (1.6) 3 (1.2) – 1 (0.6)
several 1 (0.4) – – 1 (0,6)

Ureteral stenosis 18 (7.2) 15 (6.0)*/*** 1 (0.5)* 2 (1.1)***
Lymphocele 20 (8,0) 20 (8,0) – –
Renal artery stenosis 3 (1,2) 2 (0,8) 1 (0,5) –
Immunosupressive complications 116 (46.5) 73 (29.2)* 36 (16.1)*/** 43 (24.0)**

CyA toxicity 15 (6) 14 (5.6)*** 7 (3.2)** 1 (0.6)**/***
CMV infection 36 (14.5) 22 (8.8)*/*** 8 (3.7)* 8 (4.5)***
Polioma virus infection 4 (1.6) 2 (0.8) 2 (0.9) –
Herpes virus infection 11 (4.4) 5 (2.0) 7 (3.2) 8 (4.5)
other virus infection 1 (0.4) 1 (0.4) – –
myelosuppression 10 (4.0) 10 (4.0) – –
diarrhea 5 (2.0) 3 (1.2) 2 (0.9) 2 (1.1)
post–transplant diabetes 2 (0.8) – – 2 (1.1)
gingival hyperplasia 6 (2.4) – 4 (1.9) 7 (3.9)
hypertrichosis 2 (0.8) 1 (0.4) 2 (0.9) –
hypertension 1 (0.4) – – 1 (0.6)
other 4 (1.6) 3 (1.2) 1 (0.5) 4 (2.2)
several 36 (14.5) 12(4.8)* 2 (0.9)*/** 10 (5.6)**

Cardiovascular complications 46 (18.4) 15 (6.0)*/*** 6 (2.8)*/** 31 (17.4)**/***
myocardial infarction 10 (4.0) 1 (0.4)*** 2 (0.9)** 7 (3.9)**/***
hypertensive crisis 4 (1.6) 1 (0.4) – 3 (1.7)
heart rhythm disorders 8 (3.2) 4 (1.6) 2 (0.9) 5 (2.8)
stroke 7 (2.8) 3 (1.2) 1 (0.5)** 6 (3.4)**
other (heart failure exacer-
bation, angina pectoris and 
other)

17 (6.8) 6 (2.4)*/*** 1 (0.5)*/** 10 (5.6)**/***

*P < 0.05, comparison of complications of the first and the second post-transplant year; 
**P < 0.05, comparison of complications of the second and the third and subsequent post-transplant years, 
*** P < 0.05, comparison of complications of the first and the third and subsequent post-transplant years. 

Table 3. Outpatient Period Complications and Comparison by the Year after Transplantation

Eglė Dalinkevičienė, Rūta Auglienė, Vytautas Kuzminskis, et al.
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higher in the first year after transplantation com-
pared with the second and subsequent years.

Another severe complication was acute rejec-
tion. Two patients had 3 episodes of acute rejection, 
3 recipients had 2 episodes and 25 recipients had 1 
episode of acute rejection. Acute rejection was sig-
nificantly more common during the first year after 
transplantation compared with subsequent years. 
Acute rejection was treated with methylpredniso-
lone pulse therapy in 22 patients (73.3%), meth-
ylprednisolone pulse therapy, plasmapheresis, in-
travenous immunoglobulin in 3 patients (10.0%), 
strengthened or modified immunosuppression in 3 
patients (10.0%), methylprednisolone pulse therapy 
and ATG in 1 patient (3.3%), and allograft nephrec-
tomy due to life-threatening infectious complica-
tions in 1 patient (3.3%).  The outcomes after acute 
rejection treatment were as follows: kidney function 
remained abnormal although deterioration has been 
stopped in 19 recipients (63.3%), deteriorated graft 
function in 2 recipients (6.7%), good treatment ef-
fect in 8 recipients (26.7%), and allograft nephrec-
tomy in 1 recipient (3.3 %).  

Oncological complications were significant-
ly more common during the third and subsequent 
years after kidney transplantation compared with 
earlier years. 

CMV infection was more common during the 
first post-transplant year comparing with the sec-
ond and subsequent years. The number of CMV in-
fection episodes per recipient ranged from 1 to 21. 
CMV disease (CMV virus detection and clinical 
symptoms) was diagnosed in 7 patients (2.8%). One 
CMV infection episode was identified in 4 recipi-
ents (1.6%), 2 episodes were identified in 2 recipi-
ents (0.8%), and 3 episodes in 1 recipient (0.4%).

 
Impact of outpatient period complications 
on graft and recipient survival 
Graft survival. Sepsis diagnosed during the 

whole outpatient period was associated with worse 
overall graft survival (log-rank P = 0.012). In ad-
dition, sepsis diagnosed during the first post-trans-
plant year was significantly associated with worse 
overall (log-rank P < 0.001) and death-censored 
graft survival (log-rank P = 0.001).

There was a significant correlation between uri-
nary tract infections that occurred in the first post-
transplant year and overall (log-rank P = 0.024) and 
death-censored (log-rank P = 0.045) graft survival.

The occurrence of acute rejection during the 
whole outpatient period was associated with poorer 
overall (log-rank P = 0.032) and death-censored 
(log-rank P = 0.008) graft survival.

Acute rejection diagnosed during the second 
post-transplant year and later affected the worse 
overall and death-censored graft survival (log-rank 
P = 0.023 and P = 0.001), too.

However, acute rejection diagnosed in the first 
post-transplant year had no association with overall 
(log-rank P = 0.203) and death-censored graft sur-
vival (log-rank P = 0.161).

The occurrence of CMV infection during the 
whole outpatient period and during the first post-
transplant year had no association with worse over-
all (log-rank P = 0.996 and P = 0.233) and death-
censored (log-rank P = 0.293 and P = 0.395) graft 
survival. 

Pneumonia which occurred during the outpa-
tient period was also significantly associated with 
overall graft survival (log-rank P = 0.024). Mean-
while, death-censored graft survival was not asso-
ciated with pneumonia, oncological diseases, car-
diovascular complications, sepsis, or urinary tract 
infections, regardless of the time of complications 
during the outpatient period. 

Recipient survival. The occurrence of sepsis dur-
ing the whole outpatient period and during the first 
year after transplantation was significantly associated 
with worse recipient survival (log-rank P = 0.014 
and log-rank P = 0.004, respectively).

There was no significant correlation between 
acute rejection (log-rank P = 0.932), CMV infec-
tion (log-rank P = 0.266), pneumonia, oncological 
diseases, urinary tract infections and cardiovascular 
complications that occurred in the outpatient period 
and recipient survival.

Discussion
Outpatient period complications are assessed as 

factors that can affect both the recipient and the 
graft survival after kidney transplantation. Infec-
tious complications were the most common com-
plications of the outpatient period in our study. 
Urinary tract infections were diagnosed in more 
than a half of our patients and more often during 
the first year after kidney transplantation (44.1%). 
Urinary tract infections were significantly more 
frequent during the third and subsequent years 
after transplantation compared with the second 
post-transplant year. Yalci et al. analyzed first post-
transplant year complications and established that 
in more than 60% of kidneys recipients at least 1 
episode of infection was diagnosed [7].  Other au-
thors reported the rate of infectious complications 
to be 50% and more [8, 9]. Urinary tract infection 
was the most common infectious complication in 
our study, the same as in other publications [7–11]. 
Besides, our results agree with a published rate of 
urinary tract infection (31–70%) during the first 
post-transplant year [7–12]. In our study, urinary 
tract infection was associated with worse graft sur-
vival and outcomes after kidney transplantation, as 
in previous publications [13, 14]. 

The incidence of pneumonia during the first 
post-transplant year in our kidney transplant recipi-

Outpatient Period After Kidney Transplantation
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ents was low (only 4.8%). The rate of pneumonia, 
estimated by other authors, was in the rage of 5.2–
18% [7–9, 12]. 

The most serious complication – sepsis – was 
diagnosed in 4–35% of the recipients during the 
first post-transplant year [7, 8, 11, 15, 16]. In our 
study, sepsis during the first-year post-transplant 
was diagnosed in 11.6% of the recipients and the 
main gate of infection was urinary tract. Sepsis 
was significantly negatively associated with overall 
(log-rank P < 0.001) and death-censored (log-rank 
P = 0.001) graft survival. Other researchers also 
noted that sepsis after kidney transplantation de-
termined inferior allograft function [17]. Recipient 
survival was also negatively associated with sepsis 
(log-rank P = 0.004), as in other published papers 
[18, 19].   

CMV infection is the most common viral com-
plication after kidney transplantation. CMV infec-
tion affects the incidence of other infections [11], 
acute rejection [20], post-transplant graft function 
[11, 20] and graft survival [20, 21]. The rate of CMV 
infection is 10–46% [7, 11, 15, 20]. In our study, 
CMV infection was diagnosed in 14.5% and CMV 
disease in 2.8% of our recipients. There was no asso-
ciation with the recipient and graft survival (neither 
during the whole outpatient period nor in the first 
post-transplant year). 

Acute rejection (during early and late post-
transplant period) is negatively associated with graft 
survival compared with recipients without acute re-
jection [22]. Other authors reported that late acute 
rejection had an impact on inferior graft survival 
compared with early acute rejection [23, 24]; more-
over, early acute rejection had no impact on late 
graft survival [25, 26]. Dorje et al. identified that a 
negative effect of late acute rejection on graft sur-
vival was related to young age, frequent nonad-
herence, or suboptimal immunosuppression and 
development of de novo donor-specific antibodies 
[24]. This could be explained by the increased im-
munogenicity of the young organism. Meanwhile, 
the decrease in the frequency of acute rejection in 
the first year after transplantation (even up to 5.8%) 
during the past decades is more likely to be related 
to the changes in immunosuppressive regimens [3]. 
Acute rejection was diagnosed in 12% of our recipi-
ents during the whole outpatient period and in 8% 
during the first post-transplant year. There was no 
association with recipient survival, but acute rejec-
tion had a negative effect on graft survival. 

Ureteral stenosis is the most common (1.5–3%) 
surgical urological complication of the first post-
transplant year [27–29]. The incidence of ureteral 
stenosis was 7.2% during the whole post-transplant 
period in our study. This complication was the most 
common (6.0%) during the first post-transplant 
year. Frayek et al. announced that implantation of 

ureteral stents after kidney transplantation was re-
lated to a decrease in ureteral complications [30], 
but may increase the rate of infectious complica-
tions [31]. 

The rate of cardiovascular complications after 
kidney transplantation may reach as much as 20% 
[32, 33], and acute coronary syndrome may reach 
7–11% [34, 35]. Our results are similar to those of 
other authors. 

We found that the rate of outpatient period com-
plications was dependent on the time after trans-
plantation. We did not find data in the scientific 
literature comparing the rate of post-transplant 
complications every next year. We compared the 
frequency of complications during the first, second, 
third and subsequent years after kidney transplanta-
tion and identified significantly more common uri-
nary tract infections and sepsis (urinary tract being 
the infectious gate) during the first year compared 
with the second post-transplant year. We presume 
this difference could be determined by early urolog-
ical complications (ureteral stenosis was significant-
ly more frequent during the first year) and stronger 
immunosuppression during the first post-transplant 
year. However, we evaluated the rate of later uri-
nary tract infections and established more frequent 
urinary tract infections during the third and subse-
quent post-transplant years compared with the sec-
ond year. The same trends are observed in the eval-
uation of the rate of sepsis in the outpatient period. 
The frequency of pneumonia was significantly higher 
during the third and subsequent years, too. Possibly 
such an increase in infections during the third and 
subsequent post-transplant years is determined by a 
cumulation of more than one-year monitoring pe-
riod. Acute rejection was significantly more common 
during the first post-transplant year compared with 
subsequent years in our recipients. However, onco-
logical complications increase with time after trans-
plantation [36] due to the use of immunosuppression 
[37], aging of recipients [37, 38] and viral infections 
[37, 39]. The incidence of CMV infection was higher 
during the first post-transplant year compared with 
the second and subsequent years in our recipients. 
Our rate of CMV infection was the same or lower as 
observed in recently published series [7, 20]. 

The main reasons for graft loss in our recipients 
were infectious complications, chronic allograft ne-
phropathy, glomerular diseases and, in a few cases 
(7.4%), acute rejection. In El-Zoghby’s study, fi-
brosis/atrophy accounted for one-third of the rea-
sons for graft loss, glomerular disease for one-third, 
medical/surgical conditions (infection complica-
tions, non glomerular diseases) for 16%, acute re-
jection for 12%, and unknown reasons for 5% [40]. 
We observed a recurrence of primary kidney disease 
in only a few of our recipients, while graft loss due 
to this reason has been reported to reach as much 

Eglė Dalinkevičienė, Rūta Auglienė, Vytautas Kuzminskis, et al.
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as 22% by other authors [41]. This difference can 
be explained by a brief observation after transplan-
tation, considering that majority of the transplan-
tations in our hospital were performed in the last 
5–7 years. Transplanted kidney biopsies were not 
always performed due to the reason that end-stage 
graft failure and return to dialysis were determined 
by taking into account the history and the course of 
progression of graft failure. 

Over the last two decades, patient survival after 
renal transplantation has been improved (ERA-ED-
TA 2013) [42]. As reported in other studies, overall 
mortality of recipients after kidney transplantation 
was 3–7.7% [12, 43]. The main causes of death af-
ter renal transplantation are infectious, cardiovas-
cular complications and oncological diseases. De-
spite the fact that the incidence of infections due 
to improved surgical techniques, prophylaxis and 
immunosuppressive regimens tends to decrease 
[44], infection still remains one of the main factors 
influencing both the recipient and the graft sur-
vival and outcomes [12, 43], especially during the 
first post-transplantation year. Recipient mortality 
caused by infectious complications is in the range 
of 2–3.5% during the first year after kidney trans-
plantation [12, 45]. The second common cause of 
death is cardiovascular events [43, 46]. Farrugia with 
co-authors found that 38.8% of recipients who had a 
history of myocardial infarction in the past died due 
to cardiovascular events during the first year after 
transplantation [43]. Our results agree with those 

recently discussed as the main reasons for mortal-
ity were infectious complications and cardiovascular 
events. We found that mortality in the first year after 
transplantation was 3.3%. In our study, about one-
third of the causes of death with the functioning 
graft were cardiovascular events and one-third in-
fectious complications, as in the recently published 
study of McCaughan et al. [41]. 

Conclusions
Infectious complications were the most com-

mon complications of the outpatient period. Uri-
nary tract infections were diagnosed in more than 
a half of our patients after kidney transplantation. 
During the first year after transplantation, sepsis was 
diagnosed in 11.6% of the recipients and the main 
gate of infection was urinary tract. Acute rejection 
was diagnosed in 12% of our recipients during the 
outpatient period. Outpatient post-transplant pe-
riod complications, such as sepsis, acute rejection, 
pneumonia and urinary tract infections (first year 
after transplantation), were significantly negatively 
associated with graft survival. Recipient survival was 
negatively associated with sepsis. The main reasons 
for graft loss in our recipients were infectious com-
plications, chronic allograft nephropathy, and glo-
merular diseases. The main reasons for mortality 
after kidney transplantation were infectious compli-
cations and cardiovascular events.

Conflicts of interest: none

References
1. Ziginskiene E, Kuzminskis V, Bumblyte IA, Santockiene 

L, Dalinkeviciene E, Kardauskaite Z, Uogintaite J, Motieju-
naite A, Butautas E, Vainauskas V, Macius K, Sakalauskiene 
M, Steckis R, Gaupsiene E, Urbanaviciene J, Labutiene V: 
Parallels in development of hemodialysis service and kidney 
transplantations in Lithuania during 1996-2005. Medicina 
(Kaunas) 2007, 43 Suppl 1:114-120.

2. Kramer A, Pippias M, Stel V, Bonthuis M, Diez J, Afentakis 
N, et al: Renal replacement therapy in Europe: a summary 
of the 2013 ERA-EDTA Registry Annual Report with a 
focus on diabetes mellitus. Clinical Kidney Journal 2016, 
9:1-13.

3. Serur D, Saal S, Wang J, Sullivan J, Bologa R, Hartono 
C, Dadhania D, Lee J, Gerber LM, Goldstein M, Kapur 
S, Stubenbord W, Belenkaya R, Marin M, Seshan S, Ni 
Q, Levine D, Parker T, Stenzel K, Smith B, Riggio R, 
Cheigh J: Deceased-donor kidney transplantation: improve-
ment in long-term survival. Nephrol Dial Transplant 2011, 
26(1):317-324.

4. Hariharan S, Johnson CP, Bresnahan BA, Taranto SE, McI-
ntosh MJ, Stablein D: Improved graft survival after renal 
transplantation in the United States, 1988 to 1996. N Engl 
J Med 2000, 342(9):605-612.

5. Gondos A, Dohler B, Brenner H, Opelz G: Kidney graft 
survival in Europe and the United States: strikingly differ-
ent long-term outcomes. Transplantation 2013, 95(2):267-
274.

6. Wang W, Li XB, Yin H, Yang XY, Liu H, Ren L, Hu XP, 
Wang Y, Zhang XD: Factors affecting the long-term renal 
allograft survival. Chin Med J (Engl) 2011, 124(8):1181-
1184.

7. Yalci A, Celebi ZK, Ozbas B, Sengezer OL, Unal H, Me-
mikoglu KO, Sengul S, Tuzuner A, Keven K: Evaluation 
of Infectious Complications in the First Year After Kidney 
Transplantation. Transplant Proc 2015, 47(5):1429-1432.

8. Sousa SR, Galante NZ, Barbosa DA, Pestana JO: Incidence 
of infectious complications and their risk factors in the 
first year after renal transplantation. J Bras Nefrol 2010, 
32(1):75-82.

9. Kosmadakis G, Daikos GL, Pavlopoulou ID, Gobou A, 
Kostakis A, Tzanatou-Exarchou H, Boletis JN: Infectious 
complications in the first year post renal transplantation. 
Transplant Proc 2013, 45(4):1579-1583.

10. Golebiewska JE, Debska-Slizien A, Rutkowski B: Urinary 
tract infections during the first year after renal transplanta-
tion: one center’s experience and a review of the literature. 
Clin Transplant 2014, 28(11):1263-1270.

11. Galindo Sacristan P, Perez Marfil A, Osorio Moratalla JM, 
de Gracia Guindo C, Ruiz Fuentes C, Castilla Barbosa YA, 
Garcia Jimenez B, de Teresa Alguacil J, Barroso Martin FJ, 
Osuna Ortega A: Predictive factors of infection in the first 
year after kidney transplantation. Transplant Proc 2013, 
45(10):3620-3623.

12. Pourmand G, Salem S, Mehrsai A, Taherimahmoudi M, 
Ebrahimi R, Pourmand MR: Infectious complications after 
kidney transplantation: a single-center experience. Transpl 
Infect Dis 2007, 9(4):302-309.

13. Bodro M, Sanclemente G, Lipperheide I, Allali M, Marco 
F, Bosch J, Cofan F, Ricart MJ, Esforzado N, Oppenheimer 
F, Moreno A, Cervera C: Impact of antibiotic resistance on 
the development of recurrent and relapsing symptomatic 
urinary tract infection in kidney recipients. Am J Transplant 

Outpatient Period After Kidney Transplantation



40

Medicina (Kaunas) 2017;53(Supplement)

2015, 15(4):1021-1027.
14. Britt N, Hagopian J, Brennan D, Pottebaum A, Santos C, 

Gharabagi A, Horwedel T: Effects of recurrent urinary 
tract infections on graft and patient outcomes after kidney 
transplantation. Nephro logy Dialysis Transplantation 2017, 
gfx237.

15. Veroux M, Giuffrida G, Corona D, Gagliano M, Scriffigna-
no V, Vizcarra D, Tallarita T, Zerbo D, Virgilio C, Sciacca 
A, Cappello D, Stefani S, Veroux P: Infective complications 
in renal allograft recipients: epidemiology and outcome. 
Transplant Proc 2008, 40(6):1873-1876.

16. Golebiewska JE, Debska-Slizien A, Rutkowski B: Treated 
asymptomatic bacteriuria during first year after renal trans-
plantation. Transpl Infect Dis 2014, 16(4):605-615.

17. Schachtner T, Stein M, Reinke P: Sepsis after renal trans-
plantation: Clinical, immunological, and microbiological 
risk factors. Transpl Infect Dis 2017, 19(3).

18. Prakash J, Ghosh B, Singh S, Soni A, Rathore SS: Causes 
of death in renal transplant recipients with functioning al-
lograft. Indian J Nephrol 2012, 22(4):264-268.

19. Abbott KC, Oliver JD, 3rd, Hypolite I, Lepler LL, Kirk AD, 
Ko CW, Hawkes CA, Jones CA, Agodoa LY: Hospitaliza-
tions for bacterial septicemia after renal transplantation in 
the united states. Am J Nephrol 2001, 21(2):120-127.

20. Bal Z, Uyar ME, Tutal E, Erdogan E, Colak T, Sezer S, 
Haberal M: Cytomegalovirus infection in renal transplant 
recipients: one center’s experience. Transplant Proc 2013, 
45(10):3520-3523.

21. Meije Y, Fortun J, Len O, Aguado JM, Moreno A, Cisneros 
JM, Gurgui M, Carratala J, Munoz P, Montejo M, Blanes 
M, Bou G, Perez JL, Torre-Cisneros J, Ramos A, Pahissa 
A, Gavalda J, Spanish Network for Research on Infection in 
Transplantation (RESITRA) and the Spanish Network for 
Research on Infectious Diseases (REIPI): Prevention strate-
gies for cytomegalovirus disease and long-term outcomes 
in the high-risk transplant patient (D+/R-): experience 
from the RESITRA-REIPI cohort. Transpl Infect Dis 2014, 
16(3):387-396.

22. Koo EH, Jang HR, Lee JE, Park JB, Kim SJ, Kim DJ, Kim 
YG, Oh HY, Huh W: The impact of early and late acute 
rejection on graft survival in renal transplantation. Kidney 
Res Clin Pract 2015, 34(3):160-164.

23. Jalalzadeh M, Mousavinasab N, Peyrovi S, Ghadiani MH: 
The impact of acute rejection in kidney transplantation on 
long-term allograft and patient outcome. Nephrourol Mon 
2015, 7(1):e24439.

24. Dorje C, Midtvedt K, Holdaas H, Naper C, Strom EH, 
Oyen O, Leivestad T, Aronsen T, Jenssen T, Flaa-Johnsen 
L, Lindahl JP, Hartmann A, Reisaeter AV: Early versus late 
acute antibody-mediated rejection in renal transplant re-
cipients. Transplantation 2013, 96(1):79-84.

25. Famulski KS, Einecke G, Sis B, Mengel M, Hidalgo LG, 
Kaplan B, Halloran PF: Defining the canonical form of T-
cell-mediated rejection in human kidney transplants. Am J 
Transplant 2010, 10(4):810-820.

26. Sellares J, de Freitas DG, Mengel M, Reeve J, Einecke 
G, Sis B, Hidalgo LG, Famulski K, Matas A, Halloran PF: 
Understanding the causes of kidney transplant failure: the 
dominant role of antibody-mediated rejection and nonad-
herence. Am J Transplant 2012, 12(2):388-399.

27. Harza M, Baston C, Preda A, Olaru V, Ismail G, Dom-
nisor L, Daia D, Mitroi I, Baston MO, Sinescu I: Impact of 
ureteral stenting on urological complications after kidney 
transplantation surgery: a single-center experience. Trans-
plant Proc 2014, 46(10):3459-3462.

28. Ali-Asgari M, Dadkhah F, Ghadian A, Nourbala MH: Im-
pact of ureteral length on urological complications and pa-
tient survival after kidney transplantation. Nephrourol Mon 
2013, 5(4):878-883.

29. Vaccarisi S, Cannistra M, Pellegrino V, Cavallari G, Nardo 
B: Urologic complications in kidney transplantation: a sin-
gle-center experience. Transplant Proc 2011, 43(4):1074-
1075.

30. Fayek SA, Keenan J, Haririan A, Cooper M, Barth RN, 
Schweitzer E, Bromberg JS, Bartlett ST, Philosophe B: Ure-

teral stents are associated with reduced risk of ureteral com-
plications after kidney transplantation: a large single center 
experience. Transplantation 2012, 93(3):304-308.

31. Bonkat G, Rieken M, Siegel FP, Frei R, Steiger J, Groschl 
I, Gasser TC, Dell-Kuster S, Rosenthal R, Gurke L, Wyler 
S, Bachmann A, Widmer AF: Microbial ureteral stent colo-
nization in renal transplant recipients: frequency and influ-
ence on the short-time functional outcome. Transpl Infect 
Dis 2012, 14(1):57-63.

32. Valdes-Canedo F, Pita-Fernandez S, Seijo-Bestilleiro R, 
Pertega-Diaz S, Alonso-Hernandez A, Cillero-Rego S, 
Fernandez-Rivera C, Oliver-Garcia J: Incidence of cardio-
vascular events in renal transplant recipients and clinical 
relevance of modifiable variables. Transplant Proc 2007, 
39(7):2239-2241.

33. Delville M, Sabbah L, Girard D, Elie C, Manceau S, Piketty 
M, Martinez F, Mejean A, Legendre C, Sberro-Soussan R: 
Prevalence and predictors of early cardiovascular events af-
ter kidney transplantation: evaluation of pre-transplant car-
diovascular work-up. PLoS One 2015, 10(6):e0131237.

34. Hoftman N, Prunean A, Dhillon A, Danovitch GM, Lee 
MS, Gritsch HA: Revised Cardiac Risk Index (RCRI) is a 
useful tool for evaluation of perioperative cardiac morbid-
ity in kidney transplant recipients. Transplantation 2013, 
96(7):639-643.

35. Lentine KL, Brennan DC, Schnitzler MA: Incidence and 
predictors of myocardial infarction after kidney transplanta-
tion. J Am Soc Nephrol 2005, 16(2):496-506.

36. Helmy S, Marschalek J, Bader Y, Koch M, Schmidt A, Kan-
zler M, Gyoeri G, Polterauer S, Reinthaller A, Grimm C: 
Risk Factors for De Novo Malignancies in Women After 
Kidney Transplantation: A Multicenter Transversal Study. 
Int J Gynecol Cancer 2016, 26(5):967-970.

37. Caillard S, Lamy FX, Quelen C, Dantal J, Lebranchu Y, 
Lang P, Velten M, Moulin B, French Transplant Centers: 
Epidemiology of posttransplant lymphoproliferative disor-
ders in adult kidney and kidney pancreas recipients: report 
of the French registry and analysis of subgroups of lympho-
mas. Am J Transplant 2012, 12(3):682-693.

38. Engels EA, Pfeiffer RM, Fraumeni JF,Jr, Kasiske BL, Is-
rani AK, Snyder JJ, Wolfe RA, Goodrich NP, Bayakly AR, 
Clarke CA, Copeland G, Finch JL, Fleissner ML, Goodman 
MT, Kahn A, Koch L, Lynch CF, Madeleine MM, Pawlish 
K, Rao C, Williams MA, Castenson D, Curry M, Parsons R, 
Fant G, Lin M: Spectrum of cancer risk among US solid or-
gan transplant recipients. JAMA 2011, 306(17):1891-1901.

39. 39. Kasiske BL, Kukla A, Thomas D, Wood Ives J, Snyder JJ, 
Qiu Y, Peng Y, Dharnidharka VR, Israni AK: Lymphopro-
liferative disorders after adult kidney transplant: epidemiol-
ogy and comparison of registry report with claims-based 
diagnoses. Am J Kidney Dis 2011, 58(6):971-980.

40. El-Zoghby ZM, Stegall MD, Lager DJ, Kremers WK, Amer 
H, Gloor JM, Cosio FG: Identifying specific causes of kid-
ney allograft loss. Am J Transplant 2009, 9(3):527-535.

41. McCaughan JA, Patterson CC, Maxwell AP, Courtney AE: 
Factors influencing survival after kidney transplant failure. 
Transplant Res 2014, 3:18-1440-3-18. eCollection 2014.

42. [https://www.era-edta-reg.org/index.jsp?p=14]
43. Farrugia D, Cheshire J, Begaj I, Khosla S, Ray D, Sharif A: 

Death within the first year after kidney transplantation--an 
observational cohort study. Transpl Int 2014, 27(3):262-
270.

44. Alangaden GJ, Thyagarajan R, Gruber SA, Morawski K, 
Garnick J, El-Amm JM, West MS, Sillix DH, Chandrasekar 
PH, Haririan A: Infectious complications after kidney trans-
plantation: current epidemiology and associated risk factors. 
Clin Transplant 2006, 20(4):401-409.

45. Hayer MK, Farrugia D, Begaj I, Ray D, Sharif A: Infection-
related mortality is higher for kidney allograft recipients 
with pretransplant diabetes mellitus. Diabetologia 2014, 
57(3):554-561.

46. Karim A, Farrugia D, Cheshire J, Mahboob S, Begaj I, 
Ray D, Sharif A: Recipient age and risk for mortality after 
kidney transplantation in England. Transplantation 2014, 
97(8):832-838.

Eglė Dalinkevičienė, Rūta Auglienė, Vytautas Kuzminskis, et al.


