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Summary
	 Background:	 Post kidney transplantation Re-admissions are focused because they are costly 

and cause morbidity, or may end with unsatisfactory endpoints namely graft loss 
or death. We compared the pattern, outcome and cost of re-admissions in differ-
ent post-kidney transplantation periods.

	Material/Methods:	 In a retrospective study, 562 consecutive re-admissions of kidney recipients cat-
egorized to early (during first 6 months; n=278); intermediate (6–24 months; 
n=115); and late (24 months and afterwards, n=169) hospitalizations. Primary 
outcome measures included hospitalization pattern (cause and length of hospi-
tal stay), and secondary outcome measure were assessed (mortality and graft loss dur-
ing hospitalization) and costs.

	 Results:	 The causes of rehospitalization were surgical complication (84 percent), infec-
tion (51 percent), graft rejection (45 percent), and malignancy (0.6 percent), 
in early phase, graft rejection (44 percent), infection (42 percent), surgical com-
plication (13 percent), and malignancy (5 percent), in intermediate phase, and 
graft rejection (45 percent), infection (39 percent), surgical complication (3 
percent), and malignancy (0.06 percent), in late phase. So, infections and sur-
gical complications showed a decreasing trend from early to late post transplant 
phase, while malignancies showed a peak in intermediate phase. The length of 
hospital stay (12±11, 10±10, 9±7, p=0.001) and hospitalization charges (708±36, 
468±333, 413±262 united states Dollars, p=0.035) were significantly higher in the 
early post transplant phase. Mortality (p=0.755) and graft loss during hospitali-
zation (p=0.246) remained the same in all time intervals.

	 Conclusions:	 Early post-kidney transplantation phase, with a higher risk of infections and 
surgical complications, health care system experience longer and more costly 
hospitalizations.
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Background

In order to decrease the costs, morbidity and 
mortality as the major concerns of any health sys-
tem, transplantation systems try to better under-
stand the post transplantation re-hospitalization 
[1], because they are costly, fatal [2], and may 
causes graft loss [3]. Newly, study of re-hospital-
izations has been named as a tool for transplan-
tation monitoring [4].

As a result, there is a wide interest toward epi-
demiologic studies assessing different causes of 
post renal transplantation rehospitalization [5–7]. 
From the large body of these studies, most have 
focused on a single cause [8,9], length of stay 
[10], or recipient characteristics [11–13].

There are few evidence regarding that post trans-
plantation hospitalization causes more likely to oc-
cur at different time periods [14]. For example, 
for the case of lymphoma among transplanted pa-
tients, one study reported the highest rate in the 
first 12 months [15]. As well, one study demonstrat-
ed that length of post transplantation hospitaliza-
tion stay is affected by the time interval between 
transplantation and admission [16]. However, most 
studies in the field of post renal transplantation 
rehospitalizations have neglected the time inter-
val between transplantation and hospitalization.

It has been suggested that comparison of post-
transplant complications over time may help guide 
the timing and intensity of posttransplant moni-
toring [15]. Due to this different pattern of hospi-
talization, investigating what factors play the main 
role in hospitalization in different time interval 
post renal transplantation was aim of our study.

Material and Methods

This is a retrospective study of 562 consecutive 
readmissions of renal transplanted patients at 
Baqiyatallah Hospital from January 1994 to April 
2006. We conducted a retrospective study of 562 
consecutive re-hospitalizations of kidney recipi-
ents in Baqiyatallah Hospital, Tehran, Iran, from 
2000 to 2006.

Re-hospitalization was defined as a hospital admis-
sion that occurred for any reason after discharge 
from the initial transplantation hospitalization. In 
the 3 peiods, rehopitalization were defined same. 
Addmissions were decided by all transplantation 
team including 3 nephrologists and 1 urologist. 
According to time interval after transplantation, 

re-hospitalizations were divided into early (within 
the first six month; n=278), intermediate (between 
six and 24 months; n=115), and late (beyond 24 
months, n=169). The 6 and 24 months were se-
lected because of the importance of these time in-
tervals according to the previous studies especial-
ly by means of infection and graft rejection [17].

Charts of readmission were reviewed in terms of 
patients’ age at rehospitalizations, gender, cause 
of end stage renal disease (ESRD), causes of ad-
mission, length of hospital stay and hospitaliza-
tion charges. For mortality and graft los, we de-
termined mortality and function of kidney at the 
time of discharge. Primary diagnoses recorded 
in patients’ hospital discharge records included 
broad categories. We categorized them to infec-
tion, graft rejection, surgical complication, and ma-
lignancies. Miscellaneous etiologies included post 
transplant diabetes melitus (PTDM), benign pros-
tatic hyperplasia (BPH), post-transplant hyperten-
sion, anemia, intestinal necrosis, transient throm-
botic purpura, and cholestasis. Such categorization 
has been previously used for post renal transplan-
tation rehospitalizaion. As the admissions are pos-
sible for more than one cause, this makes that the 
sum of the frequencies of hospitalization causes to 
be more than 100%, in each time period [11,18].

The hospitalization cost was defined as the total 
costs patients were charged by the hospital for 
rehospitalization including the costs of hospital 
stay, medications, surgical procedures, laboratory 
and imaging tests, as well as miscellaneous costs. 
The costs included direct medical costs but not 
the indirect costs, such as those related to pro-
ductivity loss due to days off work owing to the 
disease. Since the costs of hospitalizations were 
recorded in different years, it was necessary to 
adjust them for the inflation rates so that com-
paring costs across different years would make 
sense. Considering year 2006 as our adjustment 
reference, the costs recorded across years 1994 to 
2005 were inflated to those of year 2006 assum-
ing an annual inflation rate of ten percent [18]. 
To make the final costs internationally compara-
ble, the costs in Iranian Rial were converted to $ 
US (10,000 Rials = one US $).

Statistical analysis

All analyses were performed using SPSS 11.5 (SPSS 
for. Windows, SPSS Inc., Chicago, U.S.A.). Our 
analysis was performed with chi square testing for 
categorical variables and one way ANOVA for con-
tinuous variables. P<0.05 considered as significant.
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Results

Among 562 rehospitalizations with a mean age at 
rehospitalizations of 40±14 (range: 16–73 years), 
378 (67%) were due to male patients. The pa-
tients received grafts from living related donors 
(58; 10%), living unrelated (455; 81%) and ca-
daveric (49, 9%). Cause of ESRD were hyperten-
sion (20%), diabetic nephropathy (19%), urolog-
ic disorders (7%), autosomal-dominant polycystic 
kidney disease (6%), glomerulonephritis (5%), 
others (0.5%), and unknown (42%).

The readmissions in different post transplanta-
tion periods were not significantly different by 
means of age at transplantation (0.201), age at 
admission (0.588), gender (0.673), and cause of 
ESRD (p=0.117) (Table 1).

The causes of re-hospitalization in early phase 
were surgical complication (84%), infection 
(51%), graft rejection (45%), and malignancy 
(1%). These causes were graft rejection (44%), 
infection (42%), surgical complication (13%), 
and malignancy (5%) in intermediate phase. The 
causes of readmissions in late phase were graft re-
jection (45%), infection (39%), surgical compli-
cation (3%), and malignancy (0.06%). Infections 
(51%, 42% and 39% p=0.016) and surgical com-
plications (84%, 13% and 3%, p=0.03) were sig-
nificantly more common in early phase, but ma-
lignancies were more common (0.4%, 5% and 
0.06%, p=0.05) in intermedia phase in compari-
son with the other two time intervals (Figure 1).

Length of hospital stay was longer in early phase 
in comparison to other time periods (12±11, 
10±10, 9±7 group I, II, III, respectively, p=0.001). 
Hospitalization charges (709±366, 469±333, 

414±263 US $, p=0.035) were significantly high-
er in the early post transplant phase.

Mortality (p=0.755) and graft loss during hos-
pitalization (p=0.246) remained the same in all 
time intervals (Table 1).

Discussion

This study showed a time dependent pattern of 
post kidney transplantation re-hospitalization, 
by means of cause, as seen a decreasing trend of 
infections and surgical complications from ear-
ly to late phase, and by means of the same pat-
tern in hospitalization length of stay and costs.

In our study, a decreasing trend of surgical com-
plication was seen, but a proportion of these hos-
pitalizations presented late, even after two years 
post transplantation. According to the literature, 
although most surgical complications present 

Frequency (%) Mean ±Std. 
Deviation

Gender ESRD cause Graft loss Mortality Age in 
tx

Age at 
admissionFemale Male DM HTN other Loss Active Live Death

Tx_admission_cat Early 92 
(33%)

189 
(67%)

46 
(22%)

45 
(21%)

123 
(57%) 14 (6%) 206 

(94%)
213 

(94%)
14 

(6%) 41±14 41±15

Intermediate 34 
(29%)

83 
(71%)

11 
(14%)

21 
(28%)

44 
(58%) 8 (11%) 64 

(89%)
74 

(96%)
3 

(4%) 39±15 40±14

Late 61 
(34%)

119 
(66%)

11 
(15%)

10 
(14%)

52 
(71%)

11 
(11%)

88 
(89%)

99 
(94%)

6 
(6%) 39±14 40±13

Sig. 0.673 0.117 0.246 0.755 0.201 0.588

Table 1. �Comparison of age at transplant and admission, ESRD cause, graft and patient status at discharge.
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Figure 1. �Relative frequency of post renal transplantation ad-
mission causes for early, intermediate and late phase.
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early, but some surgical complications, for ex-
ample obstruction or renal artery thrombosis, 
may present late, even after several years [19].

A great attention to decrease the surgical com-
plications is necessary. Comparing different caus-
es of post renal transplantation re-hospitaliza-
tions, admission due to surgical complications 
have been reported as predictor of renal recipi-
ent death and graft loss [3], and more than one 
of seven re-hopitalization of renal recipients for 
surgical complications are fatal [2]. Several sur-
gical complications such as renal vein thrombo-
sises, renal artery thrombosises, usually results in 
graft loss, and some others like arterial compli-
cations can be so fatal or devastating, by means 
of limb threatening [19,20].

Patients with old age at rehospitalizations, obesity, 
hypotension, multiple renal arteries, atheroscle-
rotic disease, peripheral vascular disease, deep 
infections, insulin-dependent diabetes, hyper-
coaguable state, receiving antiplatelet agent or 
anticoagulation, history of deep venous throm-
bosis should be monitored because are at high-
er risk of surgical complications. Patients who 
receive newer, and more powerful immunosup-
pressive medications [21,22] or those who un-
dergo kidney graft biopsy should be monitored 
as well. Technical problems, such as intimal dis-
section or kinking or torsion of the vessels, im-
proper suturing technique, and donor artery 
trauma, angulation or kinking of the vein, com-
pression by hematomas or lymphoceles, anas-
tomotic stenosis, extension of an underlying 
deep venous thrombosis seem preventable with 
a better experience. Special interventions may 
also be beneficial, for example, prophylaxis with 
low-dose heparin for patients with hypercoagu-
able state. To minimize the detrimental impact 
on the graft and on the recipient, early diagno-
sis and appropriate intervention are crucial. It 
is crucial that all persons involved in the post-
operative care of kidney transplant recipients 
be aware of the potential surgical complications 
that may occur, thus allowing for rapid diagno-
sis and treatment [19].

Similar to our results regarding the decreasing 
trend for infection, some have shown that in-
fections are most common during the first six 
months post-transplant [23–26]. A study demon-
strated that 50% of infectious episode occurred 
in first month [27], and two studies showed that 
one of the most common causes of death in ear-
ly stage after renal transplantation is infection 

[27,28]. The importance of infections in the first 
6 month post transplant has been emphasized, re-
peatedly [29,30]. These may be due to the high-
est early doses of immunosuppressant. The key 
factors in preventing and minimizing the impact 
of posttransplantation infection in these patients 
are early diagnosis, low-dose immunosuppression, 
the experience of the transplantation team, and 
careful attention to the risks posed by endemic 
problems [31,32].

Regarding the peak in the rate of malignancy be-
tween six month and two year, literature shows a 
controversy. One study demonstrated that malig-
nancy was one of the delayed causes of admission 
in kidney transplanted patients and in his study, 
late death (those after the first year) was caused 
predominantly by malignancy [17].

In our study, a great part of patients admitted to 
the hospital for more than one cause, mostly for 
surgical complications and infections. According 
to the literature, post transplantation admissions 
due to more than one cause is well known [19]. 
These include wound infections, aneurysms, lym-
phoceles, or urinary leaks [19,30,31].

Similar to our study, higher length of stay dur-
ing first 6 month has been reported [16].which 
may be due to higher rate of infections or sur-
gical complications, because both have been re-
ported to be accompanied with prolonged post 
renal transplantation hospitalizations [10,19].

It should be menteoined that readmissions espe-
cially late ones are underestimated as many pa-
tients can not admit in that hospital or they may 
prefer another hospitals. Hospital stay, the ex-
penses and causes of admission were presented 
elsewhere [10,11,13]. As well, we did not focus 
on differences by means of age, gender, cause of 
renal failure, ptdm. As we aimed to compare the 
causes of admissions in different post transplan-
tation periods, we did not describe any specific 
category of readmissions in detail in any time in-
terval. By other means, in this study, all infections 
(respectless of site of infection or the organism) 
were viewed as infections and all readmissions 
needing surgical interventions were viewed glo-
bally as surgical causes. So, we did not need to 
analysis the detailed type of each category

Conclusions

To conclude, in early post-kidney transplanta-
tion phase, kidney transplant recipients are at 
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a higher risk of re-hospitalization secondary to 
infections and surgical complications. This will 
provide a better understanding of the time de-
pendent pattern of post transplantation rehospi-
talizations which will be used for a better design 
of time-specific preventive programs.

References:

	 1.	Matas AJ, Gillingham KJ, Elick BA et al: Risk fac-
tors for prolonged hospitalization after kidney 
transplants Clin Transplant, 1997; 11(4): 259–64

	 2.	Khedmat H, Araghizadeh H, Assari S et al: Which 
primary diagnosis has the highest in-hospital mor-
tality rate for kidney recipients? Transplant Proc, 
2007; 39(4): 901–3

	 3.	Nemati E, Pourfarziani V, Jafari AM et al: Prediction 
of inpatient survival and graft loss in rehospitalized 
kidney recipients. Transplant Proc, 2007; 39(4): 
974–77

	 4.	Pourfarziani V, Rafati-Shaldehi H, Assari S 
et al: Hospitalization Databases: A Tool for 
Transplantation Monitoring. Transplant Proc, 
2007; 39(4): 981–83

	 5.	Abbott KC, Kimmel PL, Dharnidharka V et al: New-
onset gout after kidney transplantation: incidence, 
risk factors and implications. Transplantation, 
2005; 80(10): 1383–91

	 6.	Abbott KC, Agodoa LY, O’Malley PG: Hospitalized 
psychoses after renal transplantation in the United 
States: incidence, risk factors, and prognosis. J Am 
Soc Nephrol, 2003; 14(6): 1628–35

	 7.	Abbott KC, Oglesby RJ, Agodoa LY: Hospitalized 
avascular necrosis after renal transplantation in the 
United States. Kidney Int, 2002; 62(6): 2250–56

	 8.	Dharnidharka VR, Agodoa LY, Abbott KC: Risk fac-
tors for hospitalization for bacterial or viral infec-
tion in renal transplant recipients – an analysis of 
USRDS data. Am J Transplant, 2007; 7(3): 653–61

	 9.	Abbott KC, Bucci JR, Cruess D et al: Graft loss and 
acute coronary syndromes after renal transplanta-
tion in the United States. J Am Soc Nephrol, 2002; 
13(10): 2560–69

	10.	Naderi M, Aslani J, Hashemi M et al: Prolonged 
rehospitalizations following renal transplantation: 
causes, risk factors, and outcomes. Transplant Proc, 
2007; 39(4): 978–80

	11.	Nemati E, Saadat AR, Hashemi M et al: Causes of 
rehospitalization after renal transplantation; does 
age of recipient matter? Transplant Proc, 2007; 
39(4): 970–73

	12.	Dharnidharka VR, Caillard S, Agodoa LY, Abbott 
KC: Infection frequency and profile in differ-
ent age groups of kidney transplant recipients. 
Transplantation, 2006; 81(12): 1662–67

	13.	Ramezani M, Ghoddousi K, Hashemi M et al: 
Diabetes as the cause of end-stage renal disease af-
fects the pattern of post kidney transplant rehospi-
talizations. Transplant Proc, 2007; 39(4): 966–69

	14.	Rubin RH, Wolfson JS, Cosimi AB, Tolkoff Rubin 
NE: Infection in the renal transplant recipients 
Am J Med, 1981; 70(2): 405–11

	15.	Smith JM, Rudser K, Gillen D et al: Risk of lympho-
ma after renal transplantation varies with time: an 
analysis of the United States Renal Data System. 
Transplantation, 2006; 81(2): 175–80

	16.	Djamali A, Samaniego M, Muth B et al: Medical 
care of kidney transplant recipients after the first 
posttransplant year. Clin J Am Soc Nephrol, 2006; 
1(4): 623–40

	17.	Hagenmeyer EG, Häussler B, Hempel E et al: 
Resource use and treatment costs after kidney 
transplantation: impact of demographic factors, 
comorbidities, and complications. Transplantation, 
2004; 77(10): 1545–50

	18.	Ghoddousi K, Ramezani MK, Assari S et al: Primary 
kidney disease and post-renal transplantation hos-
pitalization costs. Transplant Proc, 2007; 39(4): 
962–65

	19.	Humar A, Matas AJ: Surgical Complications After 
Kidney Transplantation. Semin Dial, 2005; 18(6): 
505–10

	20.	Osman Y, Shokeir A, Ali-el-Dein B et al: Vascular 
complications after liver donor renal transplanta-
tion. J Urol, 2003; 169(3): 859–62

	21.	Troppmann C, Pierce JL, Gandhi MM et al: Higher 
surgical wound complication rates with sirolimus 
immunosuppression after kidney transplantation: 
a matched-pair pilot study. Transplantation, 2003; 
76: 426–29

	22.	Humar A, Ramcharan T, Denny R et al: Are wound 
complications after a kidney transplant more 
common with modern immunosuppression? 
Transplantation, 2001: 72: 1920–23

	23.	Fishman JA, Rubin RH: Infection in organ trans-
plant recipients. N Eng J Med, 1998; 338(24): 
1741–51

	24.	Sia IG, Paya CV: Infectious complications follow	
ing renal transplantation. Surg Clin North Am, 
1998; 78(1): 95–113

	25.	Mendoza MT, Liquette RR, Ona ET, Alano FA: 
Infections in renal allograft patients: A review of 
the Philippine experience. Int J Infect Dis, 1997; 
1(4): 222–25

	26.	Dumo CC, Pena AC, Chua JA et al: Infections in re-
nal transplant recipients at the St. Luke’s Medical 
Center. Phil J Intern Med, 1999; 37(2): 87–91

	27.	Charfeddine K, Zaghden S, Kharrat M et al: 
Infectious Complications in kidney transplant re-
ceipts: A single center experience Transplant Proc, 
2005; 37(6): 2823–25

Original Paper Ann Transplant, 2009; 14(4): 14-29

18



	28.	Arend SM, Mallat MJK, Westendorp RJW et al: 
Patient survival after renal transplantation; more 
than 25 years follow-up. Nephrol Dial Transplant, 
1997; 12: 1672–79

	29.	Locnen S-A R, Pena AC, Abrihan-Arce Y, Cerezo 
MCU: Infectious Disease Complications of Renal 
Transplantation at the University of the East 
Ramon Magsaysay Memorial Medical Center 
(UERMMMC). Phil J Microbiol Infect Dis, 2000; 
29(3): 119–22

	30.	Robin Patel, Carlos V: Paya Infections in Solid-
Organ Transplant Recipients. Clin Microbiology, 
1997; 86–124

	31.	Karakayali H, Emiroglu R, Arslan G et al: 
Major Infectious Complications After Kidney 
Transplantation. Transplant Proc, 2001; 33(1–2): 
1816–17

	32.	Franz M, Horl WH: Common errors in diagno-
sis and management of urinary tract infection. II: 
Clinical management. Nephrol Dial Transplant, 
1999; 14: 2754–62

Ann Transplant, 2009; 14(4): 14-19 Moghani Lankarani M et al – Causes of re-hospitalization in different post kidney…

19


