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8.1 General discussion 

This thesis dealt with self-rated health (SRH), morbidity and mortality in kidney transplant 
recipients. Our findings have improved the understanding of these domains, which are 
connected to health perceptions after kidney transplantation (KT). We showed that a) self-
rated health in transplanted recipients is predicted by sociodemographic, psychological and 
medical determinants; b) post-transplant anemia is associated with mortality independently 
of kidney function; and c) self-rated health might be used as an independent predictor of 
graft loss and patient mortality. This chapter summarizes and discusses the main findings 
of our study, examines its strengths and limitations and finally indicates implications for 
practice as well as possibilities for further research.

8.2 Main findings

Research question 1

Chapter 3 focuses on the relationship between SRH in transplant recipients and their graft 
function. We compared the absolute level of glomerular function (GF) at baseline versus its 
change over time regarding its impact on SRH at follow-up, because we expected a more 
precise prediction of the change over time on SRH at follow-up during the observation 
period. We found that SRH at the 12th month after transplantation was influenced not by 
the success of the transplantation shortly after transplant surgery, but rather by the change 
in GF over time. The absolute level of kidney function did not contribute significantly to 
the explanation of the variance in SRH at follow-up. However, the change in graft function 
over time contributed significantly to the explanation of the variance in SRH at twelve 
months after transplantation.  

Research question 2 

Chapter 4 explored changes over time in the medical and non-medical factors associated 
with SRH and compared their associations with SRH at follow-up for early and late cohorts 
stratified by time since transplantation. Furthermore, this chapter also evaluated and 
discussed the differences between outcomes in varying periods since transplantation and 
their significant relationship to SRH. 

During the follow-up observation period in the early and late cohorts, SRH and 
glomerular filtration rate (GFR) increased, and transplantation-associated psychological 
distress decreased. The change in GFR over time consistently predicted SRH at follow-up 
in both cohorts. Furthermore, better SRH at follow-up was predicted by fewer late acute 
rejection episodes during the observation period in the late cohort after KT. Age was a 
predictor of SRH at follow-up in the early cohort only.

Research question 3 

Chapter 5 focused on the long-term impact of post-transplant anemia (PTA) on SRH 
at up to 8 years follow-up in kidney transplant recipients stratified according to chronic 
kidney disease (CKD) stages: CKD stages 1-2 versus CKD stages 3-5. Unexpectedly, SRH 
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at baseline was not found to be associated with SRH at follow-up in either CKD cohort, in 
those with well-functioning graft as well as in the advanced stages of CKD. As a result, male 
gender, a decrease in hemoglobin value and decreased graft function over time predicted 
poorer SRH at up to 8 years follow-up in patients after kidney transplantation with CKD 
stages 1-2, but not in patients with CKD stages 3-5; in the latter group, higher age, male 
gender and chronic renal allograft dysfunction predicted poorer SRH. Surprisingly, changes 
in the hemoglobin value in both CKD groups during the whole period after transplantation 
were minor and not statistically significant. This might be explained by an increase in the 
prevalence of antianemic therapy in those patients with a decreasing hemoglobin value. 
Furthermore, the prevalence of antianemic therapy significantly increased from baseline to 
follow-up in patients with CKD stages 3-5. 

Research question 4 

Chapter 6 explored whether PTA shortly after KT predicts mortality at up to 10 years 
follow-up. The study was based on stratification of the sample according to CKD stages: 
CKD stages 1-2 versus CKD stages 3-5. We found that PTA was a predictor of mortality 
independently of  kidney function. Mild and severe PTA in the first year after transplantation 
increased the higher risk of mortality independently of kidney function at up to 10 years 
follow-up. Mild PTA predicted a 6-fold higher risk of mortality and severe PTA a 10-fold 
higher risk of mortality compared with no PTA in CKD stages 1-2. However, patients with 
more advanced stages of CKD showed no association of mild PTA with mortality, probably 
as this only reflects their worse kidney function; however, severe PTA predicted a 10-fold 
higher risk of mortality. The other factor associated with increased risk of mortality was 
advanced age, and with decreased mortality female gender. 

Research question 5 

Chapter 7 established SRH as a general predictor of mortality and graft loss at up to 10 years 
follow-up. We found that average SRH was associated with a 4-fold higher and poor SRH 
with an 11-fold higher risk of patient mortality. Additional factors associated with mortality 
were higher age and decreased graft function. Average SRH was associated with a 3-fold 
higher risk of graft loss, and poor SRH with a 6-fold higher risk of graft loss. Additional 
factors associated with graft loss were chronic renal allograft dysfunction and new-onset 
diabetes mellitus after transplantation. 

8.3 Discussion of the main findings

Figure 8.1 presents information based on the associations between independent factors 
(such as sociodemographic data, individual perceptions regarding side-effects of 
immunosuppressants and medical factors) and dependent outcomes (SRH, graft loss and 
mortality) according to the research questions (R1-R5). (Figure 8.1) 

These research questions (R1-R5) might be combined when more variables are used 
to explain SRH or mortality. Therefore, the outcomes regarding SRH at follow-up as a 
dependent variable (R1-R3) are discussed in the first part of this chapter, namely “Self-
rated health in transplanted recipients is predicted by sociodemographic, psychological 
and medical determinants”. The second part, “Post-transplant anemia is associated with 
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mortality independently of kidney function”, describes and analyzes the importance of 
PTA connected to mortality in transplanted recipients with well-functioning graft, because 
anemia is still an underestimated problem in KT patients (R4). The last part of this 
chapter, “Self-rated health might be used as independent predictor of graft loss and patient 
mortality”, shows and discusses SRH as an independent predictor of patient’s mortality as 
well as that of a graft (R5).

Figure 8.1 Diagram describing the relationships between independent factors and dependent outcomes (SRH, 
graft loss and mortality) according to the research questions (R1-R5)

 

Self-rated health in transplanted recipients is predicted by 
sociodemographic, psychological and medical determinants

Prediction of worse SRH among elderly, females and those of lower socioeconomic status 
has been well described in previous studies.1-4 We partially found an association between 
age, gender and SRH at follow-up as mentioned above. In contrast, our results showed 
no associations between socioeconomic status and SRH; what might have played a role 
was that all patients were focused on their health perceptions during the regular interview. 
On the other hand, we incorporated socioeconomic status only as a confounder into the 
analyses of research question 1. Thus, we cannot exclude whether its impact on SRH might 
be possible in the stratified models and/or models based on mortality and graft loss. In this 
study, our main interest in the predictors of SRH was based on sociodemographic (age, 
gender), psychological and medical data.

Higher age was found to be an independent predictor of patients’ SRH in our findings 
for studies without stratification. When the sample was stratified and became more 
specialized (stratification according to time since KT and CKD stages), we found no impact 
of age on SRH in the late cohort or in the cohort with well-functioning graft, most likely 
because other factors became more significant. 

Female gender has been connected to poorer SRH generally;3,5 surprisingly, our 
outcomes showed no comparable results. Gender was only associated with worse SRH at 
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up to 8 years follow-up in cohorts stratified according to CKD stages. Previously, no such 
association between men and worse SRH has been found. Benjamins et al. described related 
findings as a stronger relationship between SRH and mortality risk among men.6

Several psychological aspects regarding the association between SRH and kidney 
transplant recipients have been studied as well.7-9 Our interest was to find the impact of 
individual adverse effects on SRH in accordance with a stratification related to time since 
transplantation. We found that a decrease in transplantation-associated psychological 
distress was linked to better SRH in the late cohort. Similar to our findings, Drent et al. 
(2008) divided their group of liver transplant patients into an early and a late cohort and 
showed differences between these groups in such a way that the late cohort reported more 
individual negative experiences than the early one.10 A result based on increasing individual 
adverse effects by time since transplantation and its association with poor well-being was 
shown by “the Patient Outcomes Registry for Transplant Effects on Life (PORTEL)” study 
as well.8 On the other hand, this study was based on the comparison between adverse effects 
of different immunosuppressive regimens (tacrolimus-based versus cyclosporine-based) and 
their impact on well-being.8 

SRH was shown as a possible measure in health care alongside traditional biomarkers.11 

In line with this, our findings regarding SRH showed a strong association between kidney 
function and SRH in transplanted recipients during varying times since KT as well as in 
varying CKD stages. Kidney function was associated with SRH in patients with worse stages 
of CKD, probably as their partial reconciliation with a worsening transplanted kidney. 
Moreover, it seemed as if the existing chronic renal allograft dysfunction (CRAD), as a fact 
of kidney failure, played a role in the SRH of these recipients. Late acute rejection episodes 
had a significant relationship with SRH in the late cohort at 2 years of follow-up and CRAD 
at up to 8 years follow-up in worse CKD stages. Both of these rejections were shown as 
markers of graft failure in association with worsening of individual well-being.10,12 In this 
thesis, post-transplant anemia (PTA) was the last medical factor to be studied as a possible 
predictor of worsening SRH. A decrease in the hemoglobin value over time predicted a 
poorer SRH at up to 8 years follow-up in patients with a very well-functioning transplanted 
kidney, but not in those with CKD stages 3-5. This might be interpreted as meaning that 
patients in CKD stages 3-5 have a well-known comorbidity of chronic kidney failure and 
this is therefore usually diagnosed and corrected in these patients. According to our findings 
no similar study has yet been published.

Post-transplant anemia is associated with mortality 
independently of kidney function

Anemia is a known predictor of mortality independently of kidney function.13-15 Conversely, 
management practices, including therapy of PTA overall, have remained largely unchanged 
over the last 5 to 7 years.16 A study performed by Amaral et al. in a dialyzed population 
showed that patients with mild and severe anemia of renal origin had an increased risk for 
mortality independently of their CKD stage and discovered that a hemoglobin value of 
11.0 g/dl and higher led to a 60-70% reduction risk of mortality.14 In our sample 31.1% 
of respondents had various grades of anemia; moreover, 8.5% of them did not reach even a 
hemoglobin value of 10.0 g/dl.  

In line with these outcomes, “The National Kidney Foundation Disease Outcomes 
Quality Initiative“ (NKF/KDOQI), the “Kidney Disease Improving Global Outcomes” 
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(KDIGO) and the “European Best Practice Guidelines” (EBPG) for diagnosis and 
treatment of renal anemia recommend a global assessment of the patient, which should 
consist of an inventory of complications of the dialyzed, or the perioperative and post-
transplantation period, including inflammatory diseases, rejections, angiotensin-converting 
enzyme inhibitor/angiotensin receptor blocker (ACEi/ARB), immunosuppressants and 
comorbidities as well as an using an adequate combination and dose of anti-anemia 
drugs.13,15,17-20 In 2009, Spiegel and Chertow showed the benefit of renal anemia treatment 
by Erythropoiesis Stimulating Agents (ESA) and iron therapy in CKD patients, mainly in 
a dialyzed population.21 In our sample more than two-thirds of the patients were treated 
by a combination of two antianemic drugs. As a contrast, outcomes from the last three to 
five years on the relative adequate-serum hemoglobin value showed a higher risk of stroke, 
thrombosis and progression of cancer;22,23 thus, recent recommendations favor targeting 
treatment on the lower hemoglobin level than was practiced in the previous period.24 

However, the optimal strategy in treating anemia in a kidney transplant recipient has not 
yet been prescribed by guidelines, as anemia management studies in this group of patients 
have not sufficiently described. Furthermore, anemia management separately for patients 
with well-functioning graft is still an underestimated problem. These assumptions bring 
up new questions about the initial hemoglobin value to treat: dosing algorithms aimed at 
achieving and maintaining optimal target hemoglobin levels always along with taking care 
of the survival the transplant patient. 

Self-rated health might be used as independent predictor of graft loss and patient 
mortality
Poor SRH is well known as a valid risk of mortality in the general population.6,11,25,26 

Surprisingly, studies separately based on the association between mortality, graft loss and 
SRH in kidney transplant recipients were lacking prior to our study.27 Tanikella et al. (2010) 
studied the impact of SRH on mortality in liver transplanted patients and showed poor 
SRH to be an increased mortality predictor at up to 3 years follow-up.28 

On the other hand, an excellent SRH as a survival and/or poor SRH as a mortality 
predictor were found in CKD populations, including dialyzed patients.29-31 Previously, the 
impact of pre-transplant SRH on higher risk of mortality after KT had only supposed.32 

These findings, together with ours, establish SRH as a valid and a reliable indicator which 
can be used for a first impression of risk and might provide additional information on a 
patient’s risk, independently of demographic, socioeconomic and clinical risk factors for 
mortality and graft loss.27

8.4 Strengths and limitations of the study

The strength of this thesis is its longitudinal design, varying from one to 10 years of follow-up, 
which enabled us to explore the impact of change over time in medical as well as psychological 
factors on SRH at follow-up and the impact of the mentioned factors together with SRH 
on mortality and graft loss. Thus far, the impact of our findings has a greater informative 
value in Chapter 4, because of the sample stratification by time since transplantation (early 
versus late cohort), and in Chapter 5 and 6 because of the sample stratification according to 
CKD stages (CKD stages 1-2 versus CKD stages 3-5). These stratifications of the sample in 
the mentioned chapters were performed to compare the possible influence of the impact of 



104 Part 4: Chapter 8

independent factors on SRH by time since transplantation (Chapter 4) and to prevent bias 
due to the known impact of the kidney function on hemoglobin value (Chapter 5 and 6). 
Last but not least, all patients originating from one major transplant center in Slovakia over 
a number of years were asked to participate in the study to prevent selection bias as well as 
a biased approach specific to SRH.

The total number of the patients (n=76) who dropped out are a limitation of this 
study; on the other hand, there were no differences in age and gender between participants 
and non-participants or between those who provided complete or incomplete data at 
baseline (Chapter 3-7) or at follow-up examination (Chapter 3-5). Regarding the follow-
up examinations, the varying time since transplantation, such as from 1 through 8 years 
in Chapter 5 and from 1 through 10 years in Chapter 6 and Chapter 7, might have a 
potential impact on the study findings. However, when compared with other studies10,33 

which were oriented on the transplant population the possibilities for this interpretation was 
shown. Therefore, more relevant studies, such as randomized control trials, are necessary 
to further explore this aspect. The SRH question and testing of clinical data were not 
conducted immediately after transplantation to prevent false findings due to perioperative 
stress, complications and subjective anticipation or suspense. Therefore, patients who died 
or lost their transplanted kidney before the first 3 months after KT were not incorporated 
into the study.  

An additional limitation of our study is the fact that these findings such as post-
transplant anemia, rejection episodes, chronic renal allograft dysfunction as well as other 
comorbidities, might be partially due to their potential lack of generalizability, as we used 
data from a single center sample; however we used consecutive patients without selection.

8.5 Practice implications

First of all, to increase patients’ SRH and the probability of their survival, we suggest 
diagnosing and treating post-transplant anemia, a decrease in graft functions together with 
rejections episodes and chronic renal allograft dysfunction. Patients with a well-functioning 
transplanted kidney but with a post-transplant anemia might benefit from clinical evaluation 
as well as treatment (e.g. ESA, iron therapy, etc.) to reduce their otherwise higher risk of 
mortality and increase their SRH.

Second, SRH might be used as an inexpensive and swift predictor of risky kidney 
transplant recipients. Patients with poor SRH could undergo relevant clinical as well as 
laboratory assessment and/or treatment to reduce their high risk of mortality and graft loss. 
Furthermore, the pathways between other medical determinants associated with poor SRH, 
decreased quality of life and survival, such as comorbidities, impact of drugs and so on, 
should be unraveled as well.

Third, findings from comparing the prevalence of the dialysis modality as well as the 
overall score of performed transplantations and patients still on the waiting list between 
2010 and 2011 in Slovakia are alarming. The prevalence of dialysis increased, while the 
prevalence of patients on waiting list decreased. In addition, transplantations performed 
from 2010 to 2011 decreased as well. At these points, there might be other factors, such as 
the aging population (the mean age was more than 60 years34), an increase in the number 
of comorbidities, and so on. On the other hand, the cooperation between the coordinating 
centers has increased, along with slight increase in the number of living donors, while the 
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number of deceased donors has stabilized, and the number of pre-empty transplantations 
has drawn attention to the complex problem of the necessary health care resources. This 
must be solved in order to increase the possibilities for dialyzed patients to have a chance for 
“a new transplanted kidney”, which improve their SRH and extends their survival. 

8.6 Possibilities for further research

In kidney transplant recipients

Firstly, according to our findings based on SRH in a prospective observation design from a 
single centre cohort study, we suggest continuing in this research in transplanted recipients 
covering national data from all four transplant centers in the Slovak Republic. Moreover, 
there would be the possibility to keep moving forward through international cooperation, 
such as the previous thesis managed by Rosenberger35 in a cross-section study design. Our 
project as a first step studied SRH after KT and the causal pathway between SRH and 
mortality and graft loss and parts of the determinants of SRH. Thus, as a next step, other 
medical and non-medical factors in the transplant population regarding SRH should be 
studied. Furthermore, an additional study based on the association between sufficient 
antianemic therapy and SRH from a longitudinal perspective is necessary, because the 
current findings show that when a patient with anemia is treated and the Hb-value is kept 
in the normal range, no association between the change in the Hb-value over time and SRH 
at follow-up is evident. 

Secondly, a further study into a sufficient hemoglobin value in transplant recipients 
has to be performed. This specific group of CKD does not yet have a confirmed definitive 
target hemoglobin level. The early initiation of treatment and maintaining of an adequate 
hemoglobin value might be enough to prolong the survival of patients after KT and their 
SRH. Therefore, a randomized controlled trial in ESA treatment of post-transplant anemia 
with a target hemoglobin value above 10.0 g/dl would be appropriate. It could then be 
verified whether treatment of anemia after KT decreases mortality as well as improves 
SRH in kidney transplant recipients and thus fills a gap in the guidelines for ESA in post-
transplant anemia regarding hemoglobin value.

In pre-dialyzed and dialyzed patients

A previous cross-sectional research project carried out by Rosenberger35 showed relationships 
between immunosuppressants, their adverse effects, compliance, kidney function and 
perceived health status in transplanted patients and compared quality of life after 
transplantation in KT recipients with that of dialyzed patients. In this longitudinal project 
we used SRH as an important indicator of health in transplanted recipients. Therefore, 
these findings enable us to elaborate a similar longitudinal prospective observational (non-
intervention) study in the Slovak dialyzed population, because SRH is related to mortality 
and morbidity and finally also to resource utilization in the general population and in 
patients with chronic kidney disease as well. Such a project should study the associations 
between sociodemographic, psychological and medical factors as well as mortality in 
patients with chronic kidney disease. 

The fact that SRH is easy to administer could enable the proposing of an additional 
international study. Currently dialysis clinics which are members of NephroCare use the 
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European Clinical Database (EuClid5)36 for data management of their dialysis and pre-
dialysis patients. A dialysis record also contains patients’ self-evaluations of their problems 
between dialyses, if any occurred. Therefore, we would propose to NephroCare Coordination 
to add this very short, easy and significant question to the pre-dialysis nurse assessment in 
EuClid536 with a possible choice of answers: “In general, would you say your health is: 
a) excellent, b) very good, c) good, d) fair and e) poor.” Patients all over the world would 
provide answers three times per week and therefore validation of the SRH concept would 
be multicenter and would include not only a large number of patients but also multiple 
measurements.  

8.7 Conclusion

We found that the absolute level of kidney function shortly after successful transplantation 
was a very difficult measure to estimate a patient’s SRH at follow-up because of the lack 
of a significant association with SRH one year after successful KT. On the other hand, 
a change in graft function over time showed a significant impact on SRH at follow-up; 
this means at one, two and up to 8 years follow-up after successful KT. At different times 
since transplantation, depending on CKD stages, different medical factors, such as late 
acute rejection episodes, chronic renal allograft dysfunction and post-transplant anemia, 
were found to be independent predictors of worsening SRH. Transplantation-associated 
psychological distress was the lone factor associated with SRH at a longer period after KT. 
Thus far, mild and severe anemia during the first year after KT have been found to be a 
patient’s mortality predictor independently of kidney function in patients with CKD stages 
1-2; on the other hand, severe anemia only increased the mortality risk in transplanted 
patients with CKD stages 3-5. Moreover, SRH at an early time since transplantation was 
approved as an independent predictor of a patient’s and a graft’s mortality. We confirmed 
that average SRH was associated with a 4-fold higher and poor SRH with an 11-fold higher 
risk of patient mortality at up to 10 years follow-up. Previously, average SRH had been 
associated with a 3-fold higher risk of graft loss, and poor SRH with a 6-fold higher risk of 
graft loss at up to 10 years follow-up. 

Improving long-term post-transplantation medical and non-medical outcomes should 
be a priority in the management of transplant recipients to reduce the risk of morbidity and 
mortality. According to our findings from a single centre, further research based on SRH 
after KT, which as suggested will cover national and international data, would be essential 
to approve SRH as an independent predictor of the mortality risk. Similar research in a 
dialyzed population would also be interesting to study. These investigations might start 
with a very short, easy and significant question: “In general, would you say your health is: 
a) excellent, b) very good, c) good, d) fair, e) poor.” The answer the patient provides to this 
question at the beginning of a consultation would provide a rather precise idea of the risk 
the patient is running. 
 



107

Self-rated health and mortality after kidney transplantation

Discussion

References
1. Karam VH, Gasquet I, Delvart V, et al. Quality of life in adult survivors beyond 10 

years after liver, kidney, and heart transplantation. Transplantation. 2003;76(0041-
1337; 12):1699-1704. 

2. Rosenberger J, van Dijk JP, Prihodova L, et al. Differences in perceived health status 
between kidney transplant recipients and dialyzed patients are based mainly on the 
selection process. Clin Transplant. 2010;24(3):358-365. 

3. Rebollo P, Ortega F, Baltar JM, et al. Health-related quality of life (HRQOL) in end 
stage renal disease (ESRD) patients over 65 years. Geriatr Nephrol Urol. 1998;8(0924-
8455; 2):85-94. 

4. Saracino A, Gollo I, Di Noia I, et al. Loss of renal function is associated with 
deterioration of health-related quality of life in kidney transplant patients. Transplant 
Proc. 2008;40(0041-1345; 10):3460-3465. 

5. Asfar T, Ahmad B, Rastam S, Mulloli TP, Ward KD, Maziak W. Self-rated health and 
its determinants among adults in Syria: A model from the Middle East. BMC Public 
Health. 2007;7(1471-2458):177. 

6. Benjamins MR, Hummer RA, Eberstein IW, Nam CB. Self-reported health and adult 
mortality risk: An analysis of cause-specific mortality. Soc Sci Med. 2004;59(0277-
9536; 6):1297-1306. 

7. Franke GH, Reimer J, Philipp T, Heemann U. Aspects of quality of life through end-
stage renal disease. Qual Life Res. 2003;12(0962-9343; 2):103-115. 

8. Hathaway D, R W, M P, I S. The first report from the patient outcomes registry for 
transplant effects on life (PORTEL): Differences in side-effects and quality of life by 
organ type, time since transplant and immunosuppressive regimens. Clin Transplant. 
2003;17(3):183-194. 

9. Novak M. Depressive symptoms and mortality in patients after kidney transplantation: 
A prospective prevalent cohort study. Psychosom Med. 2010;72(6):527-534. 

10. Drent G, Moon P, De Geest S, Kleibeuker JH, Haagsma EB. Symptom experience 
associated with immunosuppressive drugs after liver transplantation in adults: Possible 
relationship with medication non-compliance? Clin Transplant. 2008;22(6):700-709. 

11. Spiegel BMR, Melmed G, Robbins S, Esrailian E. Biomarkers and health-related 
quality of life in end-stage renal disease: A systematic review. Clin J Am Soc Nephrol. 
2008;3(6):1759-1768. 

12. Djamali A, Samaniego M, Torrealba J, Pirsch J, Muth BL. Increase in proteinuria 
>200 mg/g after late rejection is associated with poor graft survival. Nephrol Dial 
Transplant. 2010;25(4):1300-1306. 

13. KDIGO Clinical Practice Guideline for anemia in chronic kidney disease. Kidney Int 
Suppl. 2012;2(4):August(2) 2012-64. 

14. Amaral,S.,Hwang,W.,Fivush,B.,Neu,A.,Frankenfield,D.,Furth,S. Association of 
mortality and hospitalization with achievement of adult hemoglobin targets in 
adolescents maintained on hemodialysis. J Am Soc Nephrol. 2006;17:2878-2885. 

15. Locatelli F, Bárány P, Covic A, et al. Kidney disease: Improving Global Outcomes 
Guidelines on anaemia management in chronic kidney disease: A European Renal Best 
Practice Position Statement. Nephrol Dial Transplant. 2013;28(6):1346-1359. 

16. Molnar MZ, Mucsi I, Macdougall IC, et al. Prevalence and management of anaemia 
in renal transplant recipients: Data from ten European centres. Nephron Clin Pract. 
2011;117(2):C127-C134. 

17. Kidney disease: Improving Global Outcomes (KDIGO) Transplant Work Group. 
KDIGO Clinical Practice Guideline for the care of kidney transplant recipients. Am J 
Transplant. 2009;9(Suppl 3):S1-S157. 

18. Kidney disease: Improving Global Outcomes (KDIGO) CKD Work Group 2012 
Clinical Practice Guideline for the evaluation and management of chronic kidney 
disease. Kidney Int Suppl. 2013;3:1-150. 

19. Drueeke TB, Parfrey PS. Summary of the KDIGO guideline on anemia and comment: 



108

Reading between the (guide)line(s). Kidney Int. 2012;82(9):952-960. 
20. Abecassis M, Bartlett ST, Collins AJ, et al. Kidney transplantation as primary therapy 

for end-stage renal disease: A National Kidney Foundation/Kidney Disease Outcomes 
Quality Initiative (NKF/KDOQITM) Conference. Clin J Am Soc Nephrol. 
2008;3(2):471-480. 

21. Spiegel DM, Chertow GM. Lost without directions: Lessons from the anemia debate 
and the drive study. Clin J Am Soc Nephrol. May 2009;4(5):1009-1010. 

22. Kestenbaum B. Reevaluating erythropoiesis-stimulating agents. N Engl J Med. 
2010;362(18):1742-1744. 

23. Goldsmith D. 2009: A requiem for rHuEPOs--but should we nail down the coffin in 
2010? Clin J Am Soc Nephrol. 2010;5(5):929-935. 

24. Iseki K, Kohagura K. Anemia as a risk factor for chronic kidney disease. Kidney Int. 
2007;72(1):4-9. 

25. DeSalvo KB, Fan VS, McDonell MB, Fihn SD. Predicting mortality and healthcare 
utilization with a single question. Health Serv Res. 2005;40(0017-9124; 4):1234-
1246. 

26. DeSalvo KB, Bloser N, Reynolds K, He J, Muntner P. Mortality prediction with a single 
general self-rated health question. A meta-analysis. J Gen Intern Med. 2006;21(1525-
1497; 3):267-275. 

27. Majernikova M, Rosenberger J, Prihodova L, Nagyova I, Roland R, Groothoff JW, van 
Dijk JP. Self-rated health predicts mortality and graft loss after kidney transplantation: 
A 10-year follow-up study. Am J Nephrol. 2012;36(5):459-465. 

28. Tanikella R, Kawut SM, Brown RS, et al. Health-related quality of life and survival in 
liver transplant candidates. Liver Transplantation. 2010;16(2):238-245. 

29. Mapes DL, Lopes AA, Satayathum S, et al. Health-related quality of life as a predictor 
of mortality and hospitalization: The dialysis outcomes and practice patterns study 
(DOPPS). Kidney Int. 2003;64(0085-2538; 1):339-349. 

30. Thong MSY, Kaptein AA, Benyamini Y, Krediet RT, Boeschoten EW, Dekker FW. 
Association between a self-rated health question and mortality in young and old 
dialysis patients: A cohort study. Am J Kidney Dis. 2008;52(1):111-117. 

31. Tsai YC. Quality of life predicts risks of end-stage renal disease and mortality in patients 
with chronic kidney disease. Nephrol Dial Transplant. 2010;25(5):1621-1626. 

32. Zhang R, Bowles T, Painter P, Kutner N. Pretransplant physical functioning and 
kidney patients' risk for posttransplantation hospitalization/death: Evidence from a 
national cohort. Clin J Am Soc Nephrol. 2006;1(4):837-843. 

33. Laupacis A, Keown P, Pus N, et al. A study of the quality of life and cost-utility of renal 
transplantation. Kidney Int. 1996;50(0085-2538; 1):235-242. 

34. Health statistics yearbook of the Slovak Republic 2011. Bratislava: Národné centrum 
zdravotníckych informácií; 2012:257. http://www.nczisk.sk/Documents/rocenky/
rocenka_2011.pdf. 

35. Rosenberger J. Perceived health status after kidney transplantation. Kosice: Equilibria; 
2006:121.ISBN 9077113517. (PhD thesis University Groningen; http://irs.ub.rug.
nl/ppn/297874527) 

36. Kirchgessner J, Amato C, Steil H, et al. EuCliD (European Clinical Database): A 
database comparing different realities. J Nephrol. 2001;14 Suppl 4:S94-100. 

 


