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A b s t r a c t: Histological markers of chronic allograft nephropathy (CAN) in 
early protocol biopsies may ultimately result in deterioration of graft function. The aim 
of our study was to evaluate risk factors of early CAN histology and to determine 
whether treatment of borderline and subclinical acute rejections (BR/SAR) at 1-month 
postransplant, prevents development and/or progression of CAN at 6-month biopsy.  
 Thirty-five paired kidney allograft biopsies at 1 and 6 months after transplan-
tation were blindly reviewed using Banff'97 criteria. The mean CAN score (sum of 
histological markers for chronicity) increased significantly at 6-month biopsy (1.83 ± 
1.46 vs 4.66 ± 2.35; p < 0.01). No CAN was present in 27/70 biopsies (38.6%), 71.4% 
showed progression and 28.6% were with stable CAN at 6-month biopsy. When 
compared according to the progression, mean histological index (HI) score (sum of 
acute/chronic changes) in progressed CAN group (pCAN) increased significantly at 6-
month biopsy (5.0 ± 3.0 vs 9.5 ± 2.8; p < 0.001). At 1-month biopsy, BR/SAR were 
found in 68% and 70%, in the pCAN and stable (sCAN) groups, respectively. The 
percentage of treated BR/SAR in sCAN group was significantly higher (57.1 vs 23.5%; 
p < 0.05), and the score of acute histological lesions lower (1.08 ± 0.95 vs 0.35 ± 0.66; p 
< 0.01) at 6-month biopsy.  

In conclusion, 1-month protocol biopsy may be valuable to uncover BR/SAR 
and the presence of early CAN in stable renal allografts. Progression of CAN at 6-
month biopsy in our study was found to be associated with a greater number of 
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untreated BR/SAR at 1-month biopsy. This observation may have important implica-
tions in the design of clinical trials aimed to prevent the progression of CAN. 
 
Key words: kidney transplantation, protocol biopsy, borderline rejection, subclinical 
acute rejection, chronic allograft nephropathy. 
 
 

Introduction 
 

Chronic allograft nepropathy (CAN), clinically presented by progres-
sive renal dysfunction and often accompanied by proteinuria and hypertension 
is the main cause of kidney-transplant failure despite improvements in trans-
plant immunosuppression [1]. Despite well defined histological presentation by 
chronic interstitial fibrosis, tubular atrophy, vascular occlusive changes, and 
glomerulosclerosis, the pathophysiology of CAN remains poorly understood. 
Both, immunologic and nonimmunologic risk factors are associated with the 
late renal allograft loss in CAN. Nonimmunologic or clinical factors reported to 
be associated with CAN are: donor age and female sex, donor disease, recipient 
age and female sex, recipient primary cause of renal disease, body mass index 
(BMI), proteinuria, calcineurin-inhibitor nephrotoxity, hypertension, hyperlipi-
demia, hyperglycemia, infections, nephrocalcinosis and others. The immunolo-
gical mechanisms include: HLA missmatching, ischaemia-reperfusion injury, 
delayed graft function (DGF), acute rejection episodes, subcinical rejections, 
inadequate immunosupression, exacerbating pre-existing donor disease, and 
recurrent or de novo glomerulonephritis [2, 4].   

There is increasing evidence that CAN progresses rapidly during the 
first few months after transplantation and slowly thereafter. Several reports 
suggested that acute rejection episodes and CAN are often "subclinical" without 
causing a measurable decrease in renal function [5, 6]. A number of studies on 
protocol biopsies have revealed variable frequencies of subclinical acute reje-
ction (SAR) or borderline rejection (BR) and CAN already in early phases-
within the first months after transplantation, in stable allografts [7]. Shapiro et 
al. described a prevalence of BR in 21% and SAR in about 25% of protocol 
biopsies performed at 1 week after transplantation [8]. Similarly, Rush et al. [9] 
observed BR and SAR in 21 and 33% of stable allograft patients respectively, 
while in the recent report of Nankivell et al. the reported prevalence was 49% 
and 29%, at 3 months protocol biopsies, respectively. In addition, further analy-
sis of protocol biopsies at 3 months has revealed the prevalence of CAN in 
21.6% [10]. Seron et al. has reported an even higher prevalence of CAN in 
about 42% of protocol biopsies performed 3 months after transplantation [11].  

There is growing evidence in favour of treating biopsy-proven subcli-
nical acute rejection episodes. Rush et al. reported improved allograft outcome 
after treatment of early SAR (1–3 months) with high-dose steroids, with evi-
dence of a lower rate of early (months 2 and 3) and late (months 7–12) acute 
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rejection episodes, a reduced chronic tubulointerstitial score at 6 months, and an 
improved allograft function in treated patients when compared to untreated 
controls [12, 13]. Additionally, Nickerson et al. has reported that an increased 
baseline immunosuppression and corticosteroid treatment of early SAR was 
associated with a decrease in late clinical rejection episodes, considered as a 
marker for a poor graft outcome [14].  

Our study aimed to evaluate the risk factors of histological findings of 
CAN at 1-month biopsy and to determine whether the treatment of borderline 
and subclinical rejections (BR/SAR) at first month post-transplant, prevents 
development and/or progression of CAN at 6-month biopsy.  

 
 

Material and methods 

 Thirty-five consecutive living related (LR) transplant patients were 
studied. All patients received their first transplant. Methylprednisolone (500 
mg) and Daclizumab (Zenapax; 1 mg/kg BW at implantation and thereafter 
every 2 weeks x five doses) were administered as induction therapy. Mainte-
nance immunosuppression included: cyclosporine A (Neoral; 6 to 8 mg/kg/day) 
to reach target C2 levels (blood concentration 2 hours after administration of the 
drug), prednisolone (1 mg/kg/day tapered to 0.1 mg/kg/day after 4 weeks) and 
mycophenolate mofetil (Cellcept 1.5–2 g/day).  

During the first postoperative month patients with DGF who underwent 
post-transplant acute tubular necrosis or experienced a clinical episode of acute 
rejection (AR) were treated with haemodialysis or pulse corticosteroids, respe-
ctively, whenever an increase in serum creatinine >20% or decrease in urine 
output for 2 consecutive days was observed. These cases were included for 
biopsy if their graft function was stable (no change in serum creatinine > 20%) 
for at least 2 weeks before the first biopsy. Patients with histology at 1-month 
biopsy of BR or SAR (i.e. AR type I or IIA) and an increase in serum creatinine 
between 10 and 20 % from baseline (serum creatinine 2 weeks prior to the biop-
sy) were consequently treated with pulse corticosteroid therapy. The patients 
with a histology of BR or SAR followed by an increase in serum creatinine < 
10% from baseline were not treated. 

Protocol biopsies were performed using an ultrasound-guided automa-
ted biopsy "gun". The formalin fixed biopsies were embedded in paraffin, seria-
lly sectioned at 3 to 5 µm thickness and stained with haematoxylin-eosin (HE), 
periodic acid-Schiff (PAS), Masson's trichrome as well as methenamine silver. 
Biopsies were considered adequate when they contained > 7 glomeruli and at 
least one artery. Renal lesions were blindly reviewed for evidence of acute and 
chronic changes by the same pathologist. Descriptive morphologic criteria acco-
rding to the Banff 97 scoring schema using a scale from 0 to 3 were employed 
[15]. CAN score was calculated as a sum of scores for the individual histo-
logical markers for chronicity: interstitial fibrosis, tubular atrophy, vascular fib-
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rous intimal thickening, arterial hyalinosis and chronic glomerulopathy. The 
histological index (HI) was calculated as a total sum of scores for acute and 
chronic changes. Patients were classified according to the progression or non-
progression of CAN. The progression was defined as an increase in the grade of 
CAN between the first and second biopsy (pCAN), while no progression or 
stable CAN (sCAN) was defined when a decrease or maintained CAN grade 
was found between the first and second biopsy. 
 The clinical and biochemical data were recorded at the time of trans-
plantation and at 1 and 6 months post-transplant. Results were expressed as 
mean values ± SD. An unpaired two-tailed Student t test was used to examine 
differences in mean values between the groups. Chi square analysis was used to 
compare the categorical variables. 

 
 

Results 

 The mean age of the entire cohort of donors and recipients was 59.60 ± 
13.11 and 34.40 ± 9.32 years, respectively. Demographic characteristics of 
patients are summarized in Table 1. 
 
Table 1 – Tabela 1 
 

Patients demographic characteristics, matching data, and post-transplant 
events: frequency of DGF and acute rejection (AR) 

 

Demografski karakteristiki na pacientite, podatoci 
za histokompatibilnost i slu~uvawa po transplantacija: stapka 

na odlo`enata funkcija na graftot i akutnite otfrlawa 
 

Donor age (yr)       59.6 ± 13.1 
Recipient age (yr)  34.4 ±  9.3 
Female/male              15/20 
Cause of end-stage renal disease 

                        Glomerulonephritis               12 
                        Diabetes                                  0 
                        Hypertensive renal disease     5 
                        Polycystic renal disease         2 
                        Reflux nephropathy               6 
                        Other                                     10 

Time on dialysis (mo)          30.1 ± 37.8 
Total HLA mismatch score    2.0 ± 1.2 
Mean CIT (h)                         3.4 ± 1.3 
DGF (%)                              10/35  (26%) 
AR (%)                                  7/35  (20%) 
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  Among all the biopsies only 10% (7/70) showed no histopathological 
lesions. BR was found in 13/35 (37%) and 9/35 (25.7%), and SAR in 11/35 
(31.4%) and 17/35 (48.6%) of the patients, at 1 and 6 months biopsies, respecti-
vely. The mean histological index (HI), assessed as a total sum of scores for 
acute and chronic changes, increased from 5.14 ± 3.00 at 1 month to 7.94 ± 3.80 
at 6-month biopsy (p < 0.001). Similarly, the mean CAN score (sum of histolo-
gical markers for chronicity) increased significantly from 1 to 6-month biopsy 
(1.83 ± 1.46 vs. 4.66 ± 2.35; p < 0.001). The serum creatinine (sCr) and body 
weight (BW) increased significantly at 6 months after transplantation, while cal-
culated creatinine clearance (cCrcl) decreased significantly when compared to 
1-month values (Table 2). 
 Of the entire cohort, 24 patients presented with acute histopathological 
lesions (13 BR + 11 AR type I or II) at 1 month biopsy. Additionally, an 
increase in serum creatinine between 10 and 20% from baseline value (two 
weeks prior to the biopsy) was assessed in 3 and 5 patients, respectively. These 
patients were considered as SAR and therefore pulse corticosteroid therapy was 
administered (Table 2). 

In our study, at the first month biopsies no histological evidence of 
CAN was found in 62.8%, CAN grade I (according to the Banff classification) 
was found in 37.2%, while none of the patient had CAN grade II or III. At the 
6-month biopsy the proportion of these findings was 14.3%, 37%, 45.8% and 
CAN grade III in 2.9%, respectively (Table 2). 
 
Table 2 – Tabela 2 
 

Biochemical, clinical data and histological findings and scores at 1 and 6 
months post-transplantation of all transplant recipients (n=35) 

Biohemiski, klini~ki podatoci i histolo{ki naodi i skorovi 
na 1 i 6 meseci po transplantacija kaj site recipienti (n=35) 
          

 1 month 6 month  
parameter Mean St Dev Mean St Dev P value 
BW recip. 61.9 12.7 64.6 13.9 p < 0.01 

sCr 122.0 31.7 145.5 45.5 p < 0.01 
cCrcl 66.6 19.9 58.7 20.8 p < 0.05 
cg* 0.23 0.43 0.54 0.61 p < 0.05 
ci* 0.51 0.51 1.40 0.77 p < 0.01 
ct* 0.49 0.56 1.43 0.74 p < 0.01 
cv* 0.37 0.49 1.00 0.73 p < 0.01 



96 J. Masin-Spasovska, G. Spasovski, et al. 

 Contributions, Sec. Biol. Med. Sci XXVI/2 (2005) 91–103 

CAN score 1.83 1.46 4.66 2.35 p < 0.01 
  Total HI  5.14 3.00 7.94 3.80 p < 0.01 

 

 patients perc. (%) patients perc. (%)  
No lesions 4 16 3 8.6 n.s. 

AR  4 11.4 2 5.7 n.s. 
BR 13 37 9 25.7 n.s. 

SAR 11 31 17 48.6    n.s. 
 

 Percentage (%) Percentage (%)  
no CAN 62.8 14.3 p < 0.01 
CAN gr. I 37.2 37 n.s. 
CAN gr. II 0 45.8 p < 0.01 
CAN gr. III 0 2.9 p < 0.01 
 
*cg, ci, ct, cv – Banff classification of CAN: chronic glomerulopathy, interstitiopathy, 
tubulopathy, vasculopathy 
 

  On the other hand, CAN was absent in 27/70 (38.6%) at 1 and 6-month 
biopsies. Further analysis showed progression of CAN in 25/35 (71.4%), while 
10/35 (28.6%) of the patients had not progressed from 1 to 6-month biopsy. 
Thereby, the entire cohort was stratified to progressed CAN (pCAN) group (n = 
25; 71.4%) and stable CAN (sCAN) group (n = 10; 28.6%) patients. The groups 
showed no difference in: donor age and sex, recipient age and sex, number of 
HLA mismatches, cold ischemia time (CIT), DGF, acute rejection episodes, 
sCr, cCrcl and proteinuria either at 1 or at 6 months after transplantation (Table 3).  
 The mean HI score in sCAN group did not increase from 1 to 6-month 
biopsy (5.5 ± 3.1 vs 4.10 ± 3.2). In contrast, HI in pCAN group increased 
significantly at 6-month biopsy (5.0 ± 3.0 vs 9.5 ± 2.8; p < 0.01). Additionally, 
there was an increase in BW (63.11 ± 14.27 vs 66.39 ± 15.26; p < 0.03) and a 
decrease in cCrcl (67.45 ± 19.43 vs 58.78 ± 19.81; p < 0.03) at 6 months in 
pCAN group (Table 3).  
 The percentage of BR and SAR between the groups at 1-month biopsy 
was not different [17/25 (68%) vs 7/10 (70%)] in pCAN and sCAN, respe-
ctively. However, there was a significant difference in the proportion of treated 
BR and SAR at 1-month biopsy (23.5 % vs 57.1%; p < 0.05), as well as in the 
total score of acute histological lesions (1.08 ± 0.95 vs 0.35 ± 0.66; p < 0.001) 
in pCAN and sCAN group at 6-month biopsy, respectively (Table 3).  
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Table 3 – Tabela 3 
 

Biochemical, clinical data and histological findings and scores at 1 and 6 
months post-transplantation according to the CAN progression 

Biohemiski, klini~ki podatoci i histolo{ki naodi i skorovi  
na 1 i 6 meseci po transplantacija soglasno so progresijata na HAN 

 
 pCAN group (n= 25) sCAN group (n=10)  

parameter Mean St Dev Mean St Dev P value 
Donor age 60.2 13.8 58.1 11.7 n.s. 
Recipent age 35.6 8.8 31.3 10.4 n.s. 
Donor GFR 50.3 16.6 54.1 18.8 n.s. 
CIT (h) 3.5 1.5 3.4 0.7 n.s. 
HLA mismatch 1.8 1.3 2.4 0.9 n.s. 
recip.BW / 1mo 63.1 14.3 58.9 7.3 n.s. 
recip.BW / 6mo 66.4 15.3 59.1 6.7 0.07 
sCr 1 month 122.6 36.2 120.3 17.3 n.s. 
sCr 6 months 147.4 48.8 140.6 38.1 n.s. 
cCrcl / 1 mo 67.5 19.4 64.3 21.9 n.s. 
cCrcl / 6 mo 58.8 19.8 58.6 24.5 n.s. 
proteinuria/1mo 0.77 0.4 0.65 0.4 n.s. 
proteinuria/6mo 0.65 0.7 0.45 0.3 n.s. 
Ac. lesion core/6mo 1.08 0.95 0.35 0.66 p < 0.01 
CAN score /1mo 1.6 1.4 2.5 1.6 n.s. 
CAN score/6 mo 5.4 1.8 2.7 2.5 p < 0.01 
HI / 1mo 5.0 3.0 5.5 3.1 n.s. 
HI / 6 mo 9.5 2.8 4.1 3.2 p < 0.01 

 
 patients perc. 

(%) 
patients perc. 

(%) 
 

DGF 7  28 3  30 n.s. 
AR (early Tx) 5  20 2  20 n.s. 
AR /1 mo 4   16 2  20 n.s. 
BR+SAR/ 1 mo 17  68 7  70 n.s. 
Th/BR+SAR/1mo  4  23.5 4  57.1 p < 0.01 
AR /6 mo 2 pts 8% / / p < 0.05 
  
 Following the evolution of histological lesions at 1 and 6-month biop-
sies, no significant modification in the intensity of acute and chronic lesions 
was observed in the sCAN group. In contrast, the severity of chronic lesions in 
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the pCAN group increased in all renal compartments, while the intensity of 
acute lesions was observed only in the tubulo-interstitial compartment at 6-
month biopsies (Table 4).   
 
Table 4 – Tabela 4 
 

Evolution of the histological lesions in progressed CAN group 

Evolucija na histolo{kite lezii kaj grupata so progresija na HAN 
 

 
 

Discussion 
 

 Chronic allograft nephropathy is the most common cause of late allog-
raft failure. Early protocol biopsies revealed that CAN starts early after 
transplantation [16], clinically presented as a slow decline of renal function. 
There is increasing evidence that protocol biopsies performed in stable 
allografts may be a valuable tool for uncovering early clinically unapparent 
acute histopathological lesions (borderline and subclinical acute rejections), 
which have been suggested as causes of CAN, leading to deterioration of graft 
function and ultimately to allograft loss.  
 The principal finding of this study is the histological evidence of high 
percentage of clinically silent acute rejections (BR/SAR) in 37 and 31.4%, at 1-
month, and in 25.7 and 48.6% at 6-month biopsy, respectively. Comparably, 
other working groups have also described a high prevalence of BR and SAR. 
Rush et al. noted a 20–50% prevalence of SAR [12, 13], while Schweitzer et al. 
reported prevalence of BR in about 23% and SAR in 33% of the biopsies 

 1 month biopsy 6 months biopsy  
Lesion type Mean St Dev Mean St Dev P value 

g 0.44 0.71 0.32 0.56 n.s. 
i 1.28 0.79 1.72 0.68 0.013 
t 1.28 0.79 1.76 0.60 0.008 
v 0.44 0.71 0.24 0.60 n.s. 
ah 0.24 0.44 0.28 0.46 n.s. 
cg 0.20 0.41 0.52 0.59 0.043 
ci 0.44 0.51 1.72 0.54 0.000 
ct 0.40 0.58 1.76 0.52 0.000 
cv 0.28 0.46 1.16 0.69 0.000 
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performed at 1 month post-transplant [17]. Isoniemi et al. [18] demonstrated 
that chronic lesions were present, even in patients with well-functioning allo-
grafts, whether or not they had developed early acute rejection episodes. 
 Our study showed no histological evidence of CAN in 62.8%, and mild 
CAN changes (grade I) in the remaining 37.2% of 1-month biopsies. None of 
the patients was classified as CAN grade II or III. In contrast, at 6-month biopsy 
the proportion of these findings was 14.3%, 37%, 45.8% and CAN grade III in 
2.9%, respectively. These findings correlate with those reported by Seron et al. [5].  
 The progression of CAN at 6-month biopsy was observed in a substan-
tial proportion of 1-month biopsies (71.4%) and the remaining 21.6% of biop-
sies showed a regreassion of CAN. This finding is in line with the expected 
probability of histological and clinical deterioration of the graft function. Mo-
reover, about half of the patients who progressed displayed CAN grade II in the 
second biopsy, followed by CAN grade I. Approximately half of the patients 
with apparent regression displayed CAN grade I in both, 1 and 6-month biop-
sies. Hence, these results suggest that biopsies with apparent regression might 
reflect the difficulty of properly classifyng biopsies with mild interstitial 
fibrosis and tubular atrophy.  
 It is well documented in previous studies that subclinical inflammation, 
scored under the Banff schema as SAR and BR, leads to increased interstitial 
fibrosis and CAN within the first years [3–7]. Some investigators have expres-
sed concern that the Banff "borderline" finding is indicative of early rejection 
and that withholding treatment would allow progression of the rejection process 
[14, 15]. Our data support this view. The present immunological inflammation 
in a number of untreated borderline changes (n = 8) at 1-month biopsy, and an 
evolution towards SAR in a substantial proportion of these patients at 6-month 
biopsy [5/8], might be an additional explanation for progression of CAN in the 
pCAN group. Moreover, 4 patients in the pCAN group initially diagnosed as 
SAR (classified as type IIA), showed improvement in histology towards type I 
AR after pulse corticoid therapy, at 6-month biopsy. This finding is in line with 
the reports from recent studies that corticosteroid treatment of early subclinical 
rejection is associated with a better outcome in renal transplant patients [3, 9]. 
Our study results are in favour of anti-rejection treatment in borderline lesions 
(BR) that in fact represent a mild form of subclinical acute rejection. 

Furthermore, in order to see whether the treatment of BR or SAR 
detected in 1-month protocol biopsies prevents the development and/or prog-
ression of CAN at 6-month biopsy, we have documented that the substantial 
number of untreated subclinical acute histological lesions in the pCAN group 
has evolved towards a worsened pathohistological score of acute lesions and 
CAN grade at 6 months after transplantation. Similarly, and in line with afore-
mentioned observation, is the significant increase in HI and acute histological 
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lesion score from 1 to 6-month biopsy in the pCAN group of patients. However, 
despite the progression of renal scarring in the pCAN group, both groups 
presented with similar serum creatinine at the same time points, but long-term 
follow-up is awaited. This raises the issue that protocol biopsies of stable 
allografts may uncover histological signs of SAR/BR and CAN, and may help 
to establish an individually targeted immunosuppressive regimen, which may 
include antirejection treatment of subclinical rejection episodes, the use of new 
less toxic immunosupressants or even reduction or withdrawal of immunosup-
pressive drugs.  

Concerning the risk factors for CAN, the groups did not differ in the 
clinical data such as mean age, gender and glomerular filtration rate (GFR) of 
donors and recipients, CIT, number of HLA mismatches, experience of DGF, 
proteinuria and hyperlipidemia. The incidence of clinical acute rejections (AR) 
at first month post-transplant was similar in both groups (pCAN; sCAN). The 
only clinical modification between the groups was an increase of recipient BMI 
and a decrease in cCrcl in the pCAN group, at 6 months after transplantation.  

Our data confirm a frequent histological presence of chronic allograft 
nephropathy in early protocol biopsies in clinically silent renal transplants. 
Moreover, the presence of untreated borderline and grade I/IIA acute rejections 
at the first month protocol biopsies, were associated with an increased pro-
portion of acute rejections and an increased progression of acute and chronic 
lesions at the 6-month biopsy. Hence, our study showed that corticosteroid 
treatment of early subclinical acute and borderline rejections is associated with 
a lower progression of chronic allograft nephropathy. We hypothesize that the 
beneficial effect of corticosteroids is due to the interruption of early immune 
and nonimmune process of tissue injury. However, a definitive result from this 
study concerning the latter histological deterioration and impairment of allograft 
function could be expected from the 1 and 2 years follow–up results.  

While many trials aimed to prevent acute rejection have been done in 
the last decade, no trials aimed to prevent CAN have been performed. Our 
finding suggests the need for protocol or surveillance biopsies, to improve the 
monitoring of immunosuppressive therapy before renal function is irreversibly 
altered. 
 

Conclusion 
 
 In conclusion, 1-month protocol biopsy may be valuable to uncover BR, 
SAR and the presence of early CAN in stable renal allografts. Progression of 
CAN at 6-month biopsy was associated with a greater number of untreated BR 
and SAR at 1-month biopsy. Untreated BR and SAR at 1-month biopsy showed 
greater susceptibility to acute histological deterioration at the 6-month biopsy, 
accelerating the progression of chronic allograft nephropathy. This observation 
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may have important implications for the design of clinical trials aimed to 
prevent the progression of CAN.  
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 Apstrakt: Histolo{kite markeri za hroni~na alograft nefropa-
tija (HAN) vo ranite protokol biopsii, mo`at da rezultiraat so propa-
|awe na funkcijata na graftot. Celta na studijata be{e da se evaluiraat 
faktorite na rizik vo ranite histolo{ki naodi za HAN i da se proceni 
dali tretmanot na borderlajn (grani~nite) i subklini~kite akutni otfr-
lawa (BO/SAO) na 1 mesec po transplantacijata, go prevenira razvojot 
i/ili progresijata na HAN na 6 meseci. 
 Napravenite trieset i pet dvojni alograft biopsii vo prviot i 
{estiot mesec po transplantacija bea proceneti spored kriteriumite na 
klasifikacijata Banf 97. Prose~niot HAN skor (zbir na histolo{kite 
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markeri za hronicitet) bele`e{e signifikanten porast kaj biopsiite 
napraveni {estiot mesec po transplantacijata (1.83 ± 1.46 vs 4.66 ± 2.35; r < 
0.01). 27/70 (38.6%) od biopsiite ne poka`aa prisustvo na HAN, 71.4% 
poka`aa progresija i 28.6% bea so nepromenet HAN na biopsijata na 6 
meseci. Pri podelbata sprema progresija, indeksot na hronicitet (zbir na 
akutnite i hroni~ni histolo{ki promeni) vo grupata so progresija na 
HAN (pHAN), be{e zna~ajno povisok pri biopsijata na 6 meseci (5.0 ± 3.0 
vs 9.5 ± 2.8; r < 0.01). Na biopsijata od prviot mesec, BO/SAO bea najdeni 
kaj 68% i 70%, od pHAN i grupata bez progresija t.e. stabilna HAN 
(sHAN), soodvetno. Procentot na tretirani BO/SAO vo sHAN grupata 
be{e zna~ajno povisok (57.1 vs 23.5%; r < 0.05), a skorot na akutnite histo-
lo{ki promeni ponizok (1.08 ± 0.95 vs 0.35 ± 0.66; r < 0.01) na biopsijata na 6 
meseci.  

 Vo zaklu~ok, protokol bubre`nata biopsija vo prviot mesec po 
transplantacija mo`e da ja otkrie visokata prevalenca na borderlajn i 
subklini~kite otfrlawa kaj pacientite so uredna funkcija na graftot. 
Progresijata na HAN, poka`ana vo biopsijata na 6 meseci od na{ata stu-
dija, be{e asocirana so pogolem broj na netretirani BO/SAO od biopsi-
jata vo prviot mesec. Vakvata opservacija mo`e da ima osobena va`nost za 
dizajnot na klini~kite studii koi imaat za cel da ja preveniraat progre-
sijata na HAN. 
 
Klu~ni zborovi:  transplantacija, alograft biopsija, borderlajn, subkli-
ni~ki otfrlawa, (HAN) hroni~na alograft nefropatija,  (HI) indeks na 
hronicitet. 
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