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Introduction 

 Kidney transplantation is the treatment of choice for end-stage renal 

disease. 

 A successful kidney transplant improves the quality of life and 

reduces the mortality risk for most patients when compared with 

maintenance dialysis. 



 On average: 

 Over 3,000 new patients are added to the kidney waiting list each month. 

 Every 14 minutes someone is added to the kidney transplant list.  

 13 people die each day while waiting for a life-saving kidney transplant. 

 In 2014, 4,761 patients died while waiting for a kidney transplant. 

 Another, 3,668 people became too sick to receive a kidney transplant. 

 http://optn.transplant.hrsa.gov/ 

https://www.kidney.org/


2014 Donor Profile 
 
 Living Deceased 

Age 

All living donors in the United States must be 
at least 18 years old to consent to donation. 
There were 5,538 living donors in 2014. 
 <1:  0 
1-5: 0 
6-10: 0 
11-17: 0 
18-34: 1,627 
35-49: 2,258 
50-64: 1,492 
65+: 161 

The total number of deceased donors (7,761) does not add 
up to the total number of deceased donor transplants 
because many deceased donors are able to give both of 
their kidneys. 
<1:  100 
1-5: 212 
6-10: 103 
11-17: 387 
18-34: 2,328 
35-49: 2,099 
50-64: 2,110 
65+: 422 

Gender 
Male: 2,052 
Female: 3,486 

Male: 4,647 
Female: 3,114 

Ethnicity 

White/Caucasian: 3,895 
Black: 592 
Hispanic: 762 
Asian: 221 
American Indian/Alaska Native: 19 
Pacific Islander: 10 
Multiracial: 39 

White/Caucasian: 5,266 
Black: 1,101 
Hispanic: 1,033 
Asian: 196 
American Indian/Alaska Native: 46 
Pacific Islander: 28 
Multiracial: 91 
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Graft Survival: Short term 
 A major improvement in renal allograft survival in the past 20 years 

has been the relative elimination of the early risk period. 

 1-Delayed allograft function; The presence of delayed graft function has a major adverse 
impact upon both short- and long-term allograft survival. 
 In one single-center study of 518 patients, multivariate analysis found that delayed graft function was 

the principal factor underlying kidney survival at one year [Quiroga l. Nephrol Dial Transplant. 
2006;21(6):1689.] 

 2-Human leukocyte antigen antibodies; The risk of allograft failure at 1 year was significantly 
higher among those with HLA antibodies (6.6 vs. 3.3%), as well as among those who developed 
such antibodies de novo (8.6 vs. 3%). [Terasaki PI. Am J Transplant. 2004;4(3):438] 

 3-Type of kidney; Allograft survival rates for living-donor transplants and deceased, non-
expanded-criteria donors (ECDs) are 98 vs. 96 % at 3 months and 96 vs. 92 % at one year, 
respectively [US Transplant http://www.ustransplant.org] 

 4- Center effect, Donor age, Donor illness, Dialysis and preemptive transplantation 

HLA matching, 
degree of 
sensitization, and 
retransplantation 
did not 
significantly affect 
short-term survival 

http://www.ustransplant.org/
http://www.ustransplant.org/


Tissue Injury 

Brain death  

Brain death resulting from trauma or catastrophic intracranial 

hemorrhage is associated with a variety of adverse effects 

upon donor organs prior to transplantation. 

 

 



Watts RP. J Transplant. 2013; 2013: 

Figure 1: Primary mediators of peri-transplant related inflammation. Al: aldosterone, APC: antigen presenting cell, APP: acute phase proteins, AT2: angiotensin II, BV: biliverdin, C: complement, CA: catecholamines, 
CAM: cellular adhesion molecule, Casp-1: caspase 1, CI: cellular inflammation, CO: carbon monoxide, Coag: coagulation, Endo: endothelial cells, Eo: eosinophils, EPO: erythropoietin, ET: endothelin, F2: factor II 
(Thrombin), Fe: iron, Fibro: fibrosis, FN: fibronectin, FR: free radicals, HI: humoral immunity, HIF: hypoxia inducible factor, HO1: heme oxygenase 1, IFN: interferon, Ig: immunoglobulin, IL: interleukin, IL1RA: 
interleukin 1 receptor antagonist, Infl: inflammation, IP: interferon-γ-induced protein, IRI: ischaemia reperfusion injury, MMP: matrixmetalloproteinases, MRD: margination/rolling/diapedesis, NE: new 
antigens/neoepitopes, Neut: neutrophils, O2: oxygen, Perox: peroxidation, Sel: selectin, SmMc: smooth muscle contraction, TF: tissue factor, TGF: transforming growth factor, TH1: type 1 helper T-cell, TH17: type 17 
helper T-cell, TH2: type 2 helper T-cell, TNF: tumour necrosis factor, Treg: regulatory T-cell, VC: vasoconstriction, VEGF: vascular endothelial growth factor. 



Ischemia and/or reperfusion injury  

Ischemia and/or reperfusion injury is critical risk 

factor for both early delayed graft function and late 

allograft dysfunction. 

It mainly depends on cold ischemia time.  



Each additional hour of cold ischemia time 

significantly increases the risk of graft failure 

and mortality following renal transplantation. 



3829 adult recipients of a first deceased-donor kidney 
They observed an increased risk of DGF with CIT (P<0.0001): 

from 22% for CIT between 6 and 16 h, to 40% for CIT above 24 h.  

Debout A. Kidney International (2015) 87, 343–349; 
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Cold Ischemia Time 

<16 hrs 1 yr 5 yr 10 yr 

Graft failure 4% 10% 20% 

Death 1% 6% 11% 

16-24 hrs/ 24-36 hrs 

Graft failure 5% 13% 24% 

Death 3% 7% 13% 

>36 hrs 

Graft failure 8% 13% 36% 

Death 5% 15% 22% 

Debout A. Kidney International (2015) 87, 343–349; 



Debout A. Kidney International (2015) 87, 343–349; 



How long is our CIT considering the local 
Tx programs? 

Usually less than 6-7 hours and definitely less than 16 

hours. 

This gives us a very good opportunity for achieving good 

results in deceased donor transplant if we imply 

appropriate harvesting techniques and organ care. 



Graft Survival: Short term 
 A major improvement in renal allograft survival in the past 20 years 

has been the relative elimination of the early risk period. 

 1-Delayed allograft function; The presence of delayed graft function has a major adverse 
impact upon both short- and long-term allograft survival. 
 In one single-center study of 518 patients, multivariate analysis found that delayed graft function was 

the principal factor underlying kidney survival at one year [Quiroga l. Nephrol Dial Transplant. 
2006;21(6):1689.] 

 2-Human leukocyte antigen antibodies; The risk of allograft failure at 1 year was significantly 
higher among those with HLA antibodies (6.6 vs. 3.3%), as well as among those who developed 
such antibodies de novo (8.6 vs. 3%). [Terasaki PI. Am J Transplant. 2004;4(3):438] 

 3-Type of kidney; Allograft survival rates for living-donor transplants and deceased, non-
expanded-criteria donors (ECDs) are 98 vs. 96 % at 3 months and 96 vs. 92 % at one year, 
respectively [US Transplant http://www.ustransplant.org] 

 4- Center effect, Donor age, Donor illness, Dialysis and preemptive transplantation 

HLA matching, 
degree of 
sensitization, and 
retransplantation 
did not 
significantly affect 
short-term survival 

http://www.ustransplant.org/
http://www.ustransplant.org/


Am J Transplant. 2018;18:1370–1379 



MP Fuentes. AJT. 2018 ;18: 1370 



 For pediatric patients with end stage renal disease who require a kidney 

transplant, selection of an optimal donor is particularly important 

because these patients are young and hope to live with a functioning 

transplant well into adulthood, and indeed for the remainder of their 

lives.  



Graft Survival: Short term 
 A major improvement in renal allograft survival in the past 20 years 

has been the relative elimination of the early risk period. 

 1-Delayed allograft function; The presence of delayed graft function has a major adverse 
impact upon both short- and long-term allograft survival. 
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the principal factor underlying kidney survival at one year [Quiroga l. Nephrol Dial Transplant. 
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 2-Human leukocyte antigen antibodies; The risk of allograft failure at 1 year was significantly 
higher among those with HLA antibodies (6.6 vs. 3.3%), as well as among those who developed 
such antibodies de novo (8.6 vs. 3%). [Terasaki PI. Am J Transplant. 2004;4(3):438] 

 3-Type of kidney; Allograft survival rates for living-donor transplants and deceased, non-
expanded-criteria donors (ECDs) are 98 vs. 96 % at 3 months and 96 vs. 92 % at one year, 
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HLA matching, 
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retransplantation 
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short-term survival 

http://www.ustransplant.org/
http://www.ustransplant.org/
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http://www.ustransplant.org/
http://www.ustransplant.org/


Graft Survival: Long-term 
1-Alloantigen-dependent factors 

 Episodes of acute rejection ; The risk of allograft failure at 1 year was significantly higher 
among those with HLA antibodies (6.6 vs. 3.3%), as well as among those who developed 
such antibodies de novo (8.6 vs. 3%). [PallardóMateu LM. NDT. 2004;19 Suppl 3:iii38.] 

HLA matching; An increased degree of HLA antigen mismatching is associated with a 
greater risk of chronic graft loss, presumably due to ongoing specific immunologic injury. 
[Opelz G. N Engl J Med. 1988;19:1289-92.] 
 Prior Sensitization  [Cecka JM, Cho L. Sensitization. In: Clinical Transplants 1988, Terasaki PI (Ed), 

UCLA Tissue Typing Laboratory, Los Angeles 1989. p.365.] 

2- Prior and ongoing tissue injury, cold ischemia time,  

3-Inadequate renal mass, post-transplant hypertension, hyperlipidemia, a more marginal 
kidney, and recurrent or de novo glomerular disease, Gene polymorphisms,.. 



 

Opelz G. N Engl J Med. 1988;19:1289-92. 









Early outcomes have steadily improved over the last 

10 years, with risk-adjusted and death-censored, 1-

year renal graft survival rates of 94% and 97% for 

deceased and living donor transplants, respectively. 

Am J Transplant. 2018;18:1370–1379 



Coemans M. Kidney International 2018; 94:964–973 



Since European data are lacking a cohort study was 

performed (1986-2015) that, based on the Collaborative 

Transplant Study, included 108,787 recipients of brain-

death kidney donors in 135 hospitals across 21 European 

countries (live donor and non heart beating excluded). 



Graft Survival 

Coemans M. Kidney International 2018; 94:964–973 

We noticed improvement from the first (1986–1995) to the second (1996–2005) decade, and to a somewhat 
lesser extent from the second to the last decade (2006–2015). The actual 1- and 5-year death-censored graft 
survival rates were, respectively, 86.8% and 74.6% in patients transplanted between 1986 and 1995, 91.1% and 
82.5% in patients transplanted between 1996 and 2005, and 92.0% and 84.4% in patients transplanted between 
2006 and 2015 (logrank test P < 0.001). 













Guirado L. Nefrolojia;2008; 28(20): 159-167 



Guirado L. Nefrolojia;2008; 28(20): 159-167 



Guirado L. Nefrolojia;2008; 28(20): 159-167 



Guirado L. Nefrolojia;2008; 28(20): 159-167 
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v 
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v 
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Time on dialysis before Tx 

Guirado L. Nefrolojia;2008; 28(20): 159-167 



They concluded that 
 Globally and without any kind of adjustment, the living-donor renal 

transplant presents better survival outcomes for the patient and 
the graft than cadaver donor transplant.  

 When studying the most relevant factors explaining the better 
results with LDRT, we obtained that the most determinant ones are 
the lower recipient’s age and the lower time on dialysis. 

 Both factors have shown in many publications to have a big 
influence on the survival of kidney transplant patients, 
conditioning the difference in the survival rates obtained. 

 



 

Transplantation Proceedings, 39, 2208–2209 (2007) 



Transplantation Proceedings, 39, 2208–2209 (2007) 

A) Patient survival according to type of 
transplantation. 

(B) Graft survival according to type of 
transplantation. 



They concluded that 

Knowing that prior renal replacement treatment influences 

transplantation results the only benefit of performing a 

transplantation from a living donor is the possibility of 

performing the procedure before treatment with dialysis. 



Marlais M. Transplantation. 2016 100:2717-2722  



Marlais M. Transplantation. 2016 100:2717-2722  



Marlais M. Transplantation. 2016 100:2717-2722  



They concluded that 

 In children, poorly HLA-matched LD renal transplant outcomes 

are not inferior when compared with well HLA-matched DBD 

renal transplants.  

 It is difficult to justify preferentially waiting for an improved 

HLA-matched DBD kidney when a poorer HLA-matched LD 

kidney transplant is available. 

 

Marlais M. Transplantation. 2016 100:2717-2722  



Oplez G. Transplantation. 2017;101:2789-2792. 



The important question whether HLA poorly 
matched living donor transplants do as well as 

HLA well matched grafts from deceased 
donors was analyzed  

Oplez G. Transplantation. 2017;101:2789-2792. 



Oplez G. Transplantation. 2017;101:2789-2792. 



Of the 364 LD transplants with 4 to 6 HLA MMs, 149 were from blood-related donors, whereas 215 were from blood-unrelated donors 

Oplez G. Transplantation. 2017;101:2789-2792. 

v 

v 



Oplez G. Transplantation. 2017;101:2789-2792. 



Oplez G. Transplantation. 2017;101:2789-2792. 

v 



Analysis of the data contained in the CTS database yielded results 
that disagreed with the conclusion reached by Marlais et al. 

We found a strong and statistically significant impact of HLA-

A+B+DR MMs on the survival of pediatric transplants from LDs 

and, furthermore, a significantly better transplant outcome with 

kidneys from DDs with 0 to 1 HLA MMs as compared to 

transplants from LDs with 4 to 6 MMs. 
Oplez G. Transplantation. 2017;101:2789-2792. 



LD transplants with more than 3 HLA-A + B + DR MMs should be 

performed only under certain circumstances, for example, when the 

potential recipient possesses such a rare HLA phenotype that the 

likelihood of finding a well-matched (0-1 HLA MM) DD kidney is so 

small that the relatively low survival rate of a poor LD match is 

deemed acceptable. 



Economic burden of deceased and living Tx on 
the community and recipients 



Included all costs (outpatient care, diagnostic imaging, inpatient care, physician claims, 
laboratory tests and transplant medications) for 2 years after transplant for recipients 

and transplant-related costs prior to transplant (donor workup and management) 

 Recipients of a deceased donor had a mean of 0.35 living donors 

evaluated, whereas  recipients of a living donor had a mean of 1.8 

donors evaluated. 

 Excluding the cost of transplant surgery, the mean workup cost for living 

donors (including both potential and actual living donors) was $2261 and 

$209 for recipients who ultimately received a kidney from a living or 

deceased donor, respectively 

Barnieh L. AJT. 2011; 11: 478–488 



 For living donors proceeding to surgery, the mean cost of care for the 
donor, including physician and surgery costs, was $18 129.  

 The mean cost of care for deceased donors was $36 989, and 95 (96.0%) 
had two kidneys recovered and transplanted. 

 If the cost of care of the deceased donor was shared over four organs 
[the average number of organs recovered nationally], the total cost of 
transplantation for recipients of a deceased donor would decrease to 
$112 752.  

 Deceased donor kidney transplantation would then be significantly less 
expensive than living donation (p = 0.03). 

Barnieh L. AJT. 2011; 11: 478–488 



 If comparing the cost of managing transplant eligible ESRD patients with a 

living donor transplant option, and transplant eligible ESRD patients who must 

wait on the deceased donor transplant wait list, while assuming an annual 

cost of dialysis of $73 618.82 (see Appendix A for details), the mean cost from 

the time of dialysis initiation to the end of the second year of follow-up 

posttransplant for recipients of living and deceased donor kidneys would 

increase to $189 412 and $306 216, respectively (p = 0.0000). 



The concluded 

 Over a 2-year period, the cost of kidney transplantation did not differ for 

recipients of living and deceased donor transplant.  

 The results of this study can inform health care programs how best to allocate 

finite resources for funding strategies and initiatives to increase kidney donation 

rates. 



Recipient costs: There was no difference in the mean cost, including donor costs, for recipients of living and deceased 
donors ($118 347 and $121 121, respectively, p = 0.7) (Table 3). Excluding donor costs, there was still no difference in 
the mean cost for recipients of living and deceased donors (p = 0.5). 

Patients included adult recipients of a first kidney-only  transplant between April 
1, 1998, and March 31, 2006, as well as theirdonor information. 



The differences with our country 

 Donors are paid here (increases the costs) 

 Donors are not followed here (In short-term reduces the costs). In 

long term? 

 We have a cadaveric and  love donor waiting list of about 1 year so 

approximately the same amount of waiting on dialysis for both types 

of donors 



Influences of living and deceased donors 
on the recipient Immunology 



Coo DD. Kidney Int. 1999 Oct;56(4):1551-9. 





Jassem W. Transplantation.2003 ;27:2001-7 



Jassem W. Transplantation.2003 ;27:2001-7 

Although no significant associations with clinical outcome 
were found in this study, the inflammatory damage that 
occurs in cadaveric livers may contribute to a poor long-

term prognosis. 



What factors affect the Cadaveric Kidney 
Tx Outcome? 



Postalcioglu M. Transplantation. 2018;102:1188-1194.  

In summary, we report the largest study on the association between CIT and 
ARTR among renal transplant recipients in the United States and found that 
longer CIT is associated with increased ARTR and death-censored graft loss.  
Older recipient age was associated with a decreased risk of ARTR. 











Effect of HLA  matching 

 The latest European Renal Best Practice Transplantation Guidelines 

still recommended that matching of HLA-A, -B, and -DR whenever 

possible, while gave more weight to HLA-DR locus. 

Abramowicz D,. Nephrol Dial Transplant. 2015;30(11):1790–7. 



Xinmiao Shi.BMC Nephrology201819:116 



Each incremental increase of HLA mismatches was significant associated with a higher risk of overall graft  failure, 
both in univariable-unadjusted summary estimates (HR: 1.14; 95% CI: 1.04–1.26; P = 0.008; Fig. 2) and 

multivariable-adjusted summary estimates (HR: 1.06; 95% CI: 1.05–1.07; P < 0.001.) 



HLA-B mismatches was not associated with higher risk of overall graft failure. 
Only 3 studies (40,000 recipients) reported data on the association of HLA-A epitope and overall graft failure. 

1 or 2 HLA-DR mismatches were significantly associated with a 12% and 15% higher risk of overall graft failure. 



 The pooled results were in favor of the kidney allocation guideline 

recommendations in almost all countries, such as the current US kidney 

allocation system, the revised United Kingdom kidney allocation 

scheme, and the latest European Renal Best Practice Transplantation 

Guidelines, which all highlighted the importance of HLA-DR testing. 

-Ashby VB. Am J Transplant. 2011;11:1712–8.            -Leffell MS, Zachary AA. (UNOS).1999;13:287–95. 
-Johnson RJ. Transplantation. 2010;89:379–86 (UK)                -Abramowicz D, (ERBP). Nephrol Dial Transplant. 2015;30:1790-7 



Pros and cons for a living donor 

 Donating can be selfless and rewarding and studies have shown that 

living donors live just as long as people who never donated. 

 However, living kidney donors face some medical, financial, and 

emotional risks. There is no way to know who will have a specific 

problem. 

 
https://transplantliving.org/kidney/pros-and-cons-for-a-living-donor/ 



Medical pros 
 General health is as good as the general population 

 If you ever need a transplant, you will have a shorter wait 
on the UNOS transplant waitlist. People who have been 
kidney donors get priority. 

 



Medical possible short-term cons 
 Allergic reactions to anesthesia 

 Heavy bleeding 

 Pain 

 Bloating from the air put into your belly for 
surgery 

 Infection 

 Bulging of stitches (hernia) 

 Pneumonia 

 Blood clots 

 

 Less than 2% of donors need more surgery 
from problems such as: 
 Bleeding 

 Blocked bowel 

 Bowel injury 

 Less than 2% of donors need to go back to 
the hospital because they have: 
 Feeling sick 

 Throwing up 

 Diarrhea (loose stool) 

 Infections 

 Only 3 in 10,000 donors die in surgery. 

 



Medical possible long-term cons 
 Loss of 25-35% of kidney function 

 Long term pain 

 Adhesions (internal scars that connect 
tissues not usually connected) 

 Scars, usually two small cuts and one longer 
one 

 Blocked bowel, which may need surgery to 
correct 

 Protein in urine, which may be a sign of 
diabetes 

 

 Kidney problems or a need for a kidney 
transplant 

 For women, higher chance of high blood 
pressure or preeclampsia if you become 
pregnant after donating 

 Hernia 

 People can get certain health problems 
after donating: 
 About 18% of donors (about 1 in 5) get high 

blood pressure 

 About 5% (1 in 20) get chronic kidney disease 

 4% (less than 1 in 20) get diabetes within 5 
years of donating 

 



Emotional and social pros 
 
Feeling a sense of happiness, reward, satisfaction and 

relief because most transplant patients have much better 
health after their transplant 

Higher self-esteem than you had before donating 

 In most cases, living donors report a better relationship 
with the transplant patient 

 



Emotional and social 
possible short-term cons 
 Worrying about the surgery 

before it happens 

 Stress from recovery 

 

 Sadness over loss of kidney 

 Anger if the transplant patient’s 
body rejects the donated kidney 

 Feelings of guilt or regret 

 Your mood may depend on your 
relationship with the transplant 
patient and what happens to them 
post-donation, such as if their body 
rejects the kidney or the transplant 
works well 

 

Emotional and social 
possible long-term cons 



Financial possible short-term cons 

Costs of travel to and from transplant center and hospital 

for testing and surgery, lodging, and child care if needed 

Money lost from time out of work for testing, surgery, 

and recovery 

 



Conclusion 
 Cadaveric Tx does not generally have an inferior outcome compared to living 

donor Tx, esp if CIT is minimized and a good HLA matching is considered. 

 Costs of Cadaveric kidney Tx is comparable to live kidney Tx and may be much 
less in our country. 

 Short CIT is an opportunity for getting very favorable results, if we treat the 
organ well. 

 Emotional impact of live donation may not be as positive as mentioned in 
western countries considering the kidney for sale. 

 Tx waiting list is almost the same for both methods in our country. 

 We need well designed local researches to elucidate the many aspects of live 
donor and cadaveric idney Tx in our country. 









They found 
 A limited effect of pretransplant SAB assay–defined DSAs on graft failure in living donor 

transplants. 

 In contrast, pretransplant SAB assay–defined DSAs are a clear risk factor for graft loss in 
deceased donor transplantations with a negative CDC-XM. 

 DSAs against either class I or II did constitute a significant risk factor for graft loss and 
pretransplant DSAs against both HLA class I and class II resulted in the poorest death-censored 
graft survival. 

 In living donor transplants, the combination of class I and II DSAs seem to be associated with 
an increased risk for graft failure, but this could not be assessed due to their low prevalence. 





Coo DD. Kidney Int. 1999 Oct;56(4):1551-9. 



Kamburova EG. Am J Transplant. 2018 Sep;18(9):2274-2284 



 This multicenter study included all 6097 kidney transplants performed 
between January 1995 and December 2005 in all Dutch transplant centers.  

 Patients were primarily white. In all cases, the T cell CDC‐XM with current and 
historic highest sera was negative. 

 Historic cytotoxic HLA antibodies were assigned as unacceptable for allocation 
in the Eurotransplant region.  

 Bead assay–defined DSAs were not considered as risk factors in the matching 
procedure at that time and therefore had no influence in immunosuppressive 
treatment.  

 The presence of HLA antibodies (HLA‐Abs) in the pretransplant sera, used for 
pretransplant crossmatch, was assessed retrospectively in a central laboratory 
as described previously 
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