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were 527 (5.8 %). Age and comorbidity were independently associated with CVEs, IHM and the combined
outcome. Male gender was independently associated with IHM and combined outcome, but not with
CVEs. Evaluation of non-immunological comorbidity is important in KTRs and identification of high-risk
patients for major clinical events could improve outcome. Moreover, comorbidity could be even more
important in chronic kidney disease patients who are waiting for a kidney transplant.
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9 Abstract The aim of this study was to relate in-hospital

10 mortality (IHM), cardiovascular events (CVEs) and non-

11 immunologic comorbidity evaluated on the basis of Inter-

12 national Classification of Diseases, 9th Revision, Clinical

13 Modification (ICD-9-CM) codification, in Italian kidney

14 transplant recipients (KTRs). We evaluated IHM and

15 admissions due to CVEs between 2000 and 2013 recorded

16 in the database of the region Emilia Romagna. The Elix-

17 hauser score was calculated for evaluation of non-im-

18 munologic comorbidity. Three main outcomes (i.e. IHM,

19 admission due to major CVEs and combined outcome)

20 were the dependent variables of the multivariate models,

21 while age, gender and Elixhauser score were the indepen-

22 dent ones. During the examined period, a total of 9063

23 admissions in 3648 KTRs were recorded; 1945 patients

24 were males (53.3 %) and 1703 females (46.7 %) and the

25 mean age was 52.9 ± 13.1 years. The non-immunological

26impaired status of the KTRs, examined by the Elixhauser

27score, was 3.88 ± 4.29. During the 14-year follow-up

28period, IHM for any cause was 3.2 % (n = 117), and

29admissions due to CVEs were 527 (5.8 %). Age and

30comorbidity were independently associated with CVEs,

31IHM and the combined outcome. Male gender was inde-

32pendently associated with IHM and combined outcome, but

33not with CVEs. Evaluation of non-immunological comor-

34bidity is important in KTRs and identification of high-risk

35patients for major clinical events could improve outcome.

36Moreover, comorbidity could be even more important in

37chronic kidney disease patients who are waiting for a

38kidney transplant. 39

40Keywords Renal transplantation � In-hospital mortality �

41Cardiovascular events � Elixhauser score � Comorbidity �

42ICD-9-CM

43Introduction

44In spite of improvements in immunosuppressive therapy in

45the last 20 years, cardiovascular disease (CVD) mortality

46remains the first cause of death in kidney transplant

47recipients (KTRs) [1]. Decreased renal function, traditional

48and nontraditional risk factors, and immunosuppressive

49therapy act synergistically in increasing CVD risk in KTRs

50[2], between 35 and 50 % of all-cause mortality has been

51ascribed to CVD [3–6]. Nevertheless, CVD mortality is

52lower in KTRs than in dialysis patients, but higher than in

53the general population [5]. The unadjusted annual death

54rates per 100 patient-years at risk for patients on dialysis,

55patients on the waiting list and KTRs, have been calculated

56as 16.1, 6.3, and 3.8, respectively [7]. The explanation for a

57higher CVD morbidity in KTRs than in the general
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58 population has been explained by a high prevalence of

59 coronary artery disease [8] and left ventricular hypertrophy

60 [9–13]. KTRs are exposed to traditional, non-modifiable

61 and modifiable, CVD risk factors such as age, gender,

62 family history, diabetes mellitus (DM) and tobacco intake

63 [14]. Moreover, other CVD risk factors specifically related

64 to uremia and transplantation need also to be considered

65 [15], such as immunosuppressive drugs. Among these

66 drugs, calcineurin inhibitors and steroids [16] can influence

67 the development of hypertension [17], hyperlipidemia, [18]

68 and hyperglycemia [19].

69 Previous studies from our group observe that in-hospital

70 mortality (IHM) for myocardial infarction and stroke is

71 higher in patients with renal dysfunction than in subjects

72 with normal renal function [20, 21], but not for pulmonary

73 embolism [22]. On the other hand, in KTRs, morbidity and

74 mortality may be related to non-immunologic factors;

75 therefore, co-morbid conditions have to be evaluated in

76 these patients. Terasaki, using the United Network of

77 Organ Sharing (UNOS) registry graft survival records,

78 reports that 43 % of graft failures are attributable to non-

79 immunological factors [23]. The relationship between renal

80 transplantation and comorbidity is still a matter of debate,

81 especially when considering IHM. Thus, the aim of this

82 retrospective study was to investigate the risk factors for

83 IHM and hospitalization attributable to CVD, taking into

84 consideration non-immunologic comorbidity evaluated on

85 the basis of International Classification of Diseases, 9th

86 Revision, Clinical Modification (ICD-9-CM) codification,

87 in a large sample of KTRs in Italy.

88 Methods

89 Patient selection and eligibility

90 This study, conducted with the approval of the local

91 institutional committee for human research, included all

92 hospital KTR admissions between January 1, 2000, and

93 December 31, 2013, recorded in the database of the region

94 Emilia Romagna (RER) of Italy, maintained by the Center

95 for Health Statistics. The RER is situated in north-eastern

96 Italy, and has a total population of 4,400,000 people (7 %

97 of the entire population of Italy). Since 1999, this region

98 began to use an electronic database to track all Discharge

99 Hospital Sheets (DHS) of patients admitted to all the

100 regional hospitals. The DHS lists the name, gender, date of

101 birth, date and department of hospital admission and dis-

102 charge, vital status at discharge, length of stay, charge

103 details, main and up to 15 accessory discharge diagnoses,

104 and the most important diagnostic procedures, based on the

105 ICD-9-CM. In agreement with national dispositions by law

106 in terms of privacy, the RER Health authorities removed

107patient names, exact addresses, and other potential identi-

108fiers from the database provided for this study. A consec-

109utive identification number for each patient was the only

110identification data allowed, to categorize admissions by age

111group and to identify multiple admissions of a single

112patient. Thus, the study included all KTRs, considering all

113cases of admission because of any complications recorded

114from 2001 to 2013. The inclusion criterion was the pres-

115ence, as a main discharge diagnosis, of any cardiovascular

116event (CVE) cerebral, cardiac and peripheral such as

117myocardial infarction, stroke, congestive heart failure, and

118any intervention for aortic abdominal aneurysm and for

119peripheral re-vascularization, according to ICD-9-CM. The

120Elixhauser index was calculated taking into account ICD-

1219-CM codes, and IHM was also recorded. Finally, in the

122case of patients admitted to one hospital and then trans-

123ferred to another, one only admission was considered (with

124date of hospitalization referring to the admission hospital

125and final diagnosis made by the discharging hospital). The

126ICD-9-CM codes used to define KTRs was V420. The

127ICD-9-CM classifies chronic kidney disease (CKD) based

128on severity. The severity of CKD is designated by stages

129I-V. The code V420 defines the diagnosis of kidney

130transplant status or kidney replaced by transplant.

131Data collection

132As the administrative regional database does not provide

133clinical information, we considered as main outcomes:

134(a) IHM, considering fatal cases (death during hospital-

135ization) and non-fatal cases (patient discharged alive);

136(b) admission due to major cardiovascular events (ICD-9-

137CM 014, 015, 016, 078, 121, 122, 123, 124, 125, 127, 129,

138130, 140, 524, 559); (c) both a ? b. The Elixhauser index

139was calculated for evaluation of non-immunologic

140comorbidity [24]. The Elixhauser score is able to identify

141the following most important limitations to individual

142wellness, such as paralysis, drug abuse, metastatic cancer,

143peptic ulcer disease excluding bleeding, obesity, alcohol

144abuse, peripheral vascular disorders, valvular disease, other

145neurological disorders and rheumatoid arthritis/collagen

146disorders. For ICD-9-CM codes for calculating the Elix-

147hauser score we referred to Quan et al. [25].

148Statistical analysis

149All admissions of different KTRs were analyzed as a single

150record, so that one patient could have had different

151admissions. Readmissions are a frequent event in solid

152organ transplant patients [26]. The data are expressed as

153absolute numbers, percentages, and mean ± SD. The

154analysis of the variables was conducted using Chi squared,

155Student t tests or Mann–Whitney U test, as appropriate. To
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156 evaluate the risk of IHM, major CVEs and the combined

157 outcome, logistic analysis regression was carried out

158 determining the odds ratios with their 95 % confidence

159 interval (CI). The three outcomes i.e. IHM, admission due

160 to major cardiovascular events and the combined outcome

161 were the dependent variables of the multivariate models,

162 while age, gender and Elixhauser score were the indepen-

163 dent ones.

164 Receiver operating characteristic (ROC) curves were

165 generated to determine the discriminative ability of dif-

166 ferent cut-off, such as age[50 years and Elixhauser index

167 equal or greater than 10 in predicting outcomes. The two

168 cut-off levels were arbitrarily selected. However, non-im-

169 munological factors, such as age and comorbidity impact

170 survival of CKD patients before kidney transplantation,

171 and age older than 50 years and the Charlson comorbidity

172 index were independently associated with mortality [27].

173 Statistical analysis was performed using SPSS 13.0 for

174 Windows, SPSS Inc., Chicago, IL, 2004, for statistical

175 analysis of the demographic data.

176 Results

177 During the examined period, a total of 9063 admissions in

178 3648 KTRs were recorded, i.e. about 2.5 admissions per

179 patient. Table 1 shows the characteristics of the analyzed

180 population: 1945 patients were males (53.3 %) and 1703

181 females (46.7 %), and the mean age was

182 52.9 ± 13.1 years. The non-immunological impaired sta-

183 tus of the KTRs, examined by the Elixhauser score, was

184 3.88 ± 4.29 (median value 5). Elixhauser index C10 was

185 calculated in 926 subjects (10.2 %). During the 14-year

186 follow-up period, IHM for any cause was 3.2 % (n = 117),

187 and admissions due to CVEs were 527 (5.8 %). IHM and

188 CVEs were recorded in 626 of the admissions analyzed

189 (6.9 %), and were ascribed to older patients with higher

190 comorbidity. Age, gender and Elixhauser score in subjects

191with and without CVEs, in survivors and deceased patients,

192and in those with or without combined outcome, are

193reported in Table 2. Duration of hospitalization was longer

194in deceased patients than in survivors (20.8 ± 20.1 vs

1959.5 ± 11.9 days, p\ 0.001). Thirty-three out of 117

196deceased KTRs underwent major surgical procedures (8

197gastrointestinal, 8 orthopedic, 6 cardiovascular, 6 other

198interventions), and 35 out of 117 deceased KTRs under-

199went dialysis treatment, the latter being performed in a

200higher percentage of patients in the deceased grout than in

201survivors (29.9 vs. 9 %, p\ 0.001).

202Results of logistic regression analysis are shown in

203Table 3. Age and comorbidity are independently associated

204with CVEs, IHM and the combined outcome. Moreover,

205male gender is independently associated with IHM and

206combined outcome, but not with CVEs.

207ROC analysis showing areas under the curve (AUC)

208considering the cut-off of 50 years for age and 10 for

209Elixhauser score related to the 3 outcomes as shown in

210Figs. 1, 2 and 3.

211Discussion

212This was a retrospective cohort study considering a large

213number of KTRs, even though the number of events over a

21414 years of follow-up was limited. However, in this study

215we investigated the impact of clinical non-immunologic

216factors on KTRs outcome, without considering the very

217complicated relationship between graft, recipient and

218immunosuppressive therapy. Results show that non-im-

219munological comorbidity and age[50 years are related to

220the development of major CVEs and IHM, especially in

221male patients. Although we could not exclude the influence

222of immunologic factors, including immunosuppression, on

223development of different risk factors, comorbidity

224appeared to impact the outcome of KTRs. These results are

225in agreement with previous data on [1000 KTRs in

226Washington State, USA, showing that risk for hospital-

227ization and fatal hospitalization are higher in KTRs than in

228the reference population; circulatory diseases are the top

229primary diagnostic category [28].

230The impact of comorbidity on outcomes after kidney

231transplantation is still a matter of debate, since the pro-

232gressive aging of the transplant recipient population might

233increase comorbidity [29]. Wu et al. studied the Charlson

234comorbidity index in patients who underwent kidney

235transplantation between January 1998 and January 2003.

236They find that high comorbidity i is associated with an

237increased risk for patient death, both in the perioperative

238period and[3 months after transplantation. They conclude

239that the Charlson comorbidity index is a practical tool for

240the evaluation of comorbidity in the transplant population,

Table 1 Data regarding the kidney transplant recipient admissions

evaluated from January 1, 1999, and December 31, 2013, recorded in

the database of the region Emilia Romagna of Italy, and maintained

by the Center for Health Statistics (n = number)

Total admissions 9063

Total patients 3648

Age (years) 52.9 ± 13.1

Elixhauser score 3.88 ± 4.29

Deceased [n (%)]a 117 (3.2)

Cardiovascular events [n (%)]b 527 (5.8)

Total events [n (%)] 626 (6.9)

a Related to total number of patients
b Related to total number of admissions
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241 which has an increasing burden of comorbid disease [30].

242 Baskin-Bey et al. studied a recipient risk score, retrospec-

243 tively reviewing 47,535 adult recipients of deceased donor

244 renal transplants between 1995 and 2002. They find that the

245 strongest predictors of recipient survival after transplanta-

246 tion used in the recipient risk score are recipient age, his-

247 tory of DM, history of angina and time on dialysis therapy

248 [31]. Karim et al. analyzed data of more than 19,103 KTRs,

249 with 2085 deaths (10.9 %) during a median follow-up of

250 4.4 years [32]. Cardiac death is the most frequent event in

251subjects aged C70 years, together with infection and

252malignancy deaths; increasing age is a strong independent

253risk factor for death in KTRs.

254Comorbidity should be taken into consideration inde-

255pendently from immunological parameters in KTRs,

256increasing Charlson comorbidity index scores are signifi-

257cantly related to graft and patient survival, especially when

258the Charlson comorbidity index is[1 [33].

259Congestive heart failure, hypertension, venous throm-

260boembolism, atrial fibrillation, cerebrovascular accidents

261and myocardial infarction are the main primary diagnoses

Table 2 Univariate analysis comparing age, sex and Elixhauser score in subjects with and without CVEs, in survivors and deceased patients and

in those with or without combined outcome

No-CVEs CVEs p Survivors Deceased p No outcome With outcome p

Number of admissions 8536 527 8946 117 8437 626

Age 52.6 ± 13.2 58.8 ± 11.3 \0.001 52.8 ± 13.1 61.6 ± 10.2 \0.001 52.5 ± 13.2 59.2 ± 11.2 \0.001

Male sex 5345 358 0.014 5615 88 0.005 5270 433 0.001

Female sex 3191 169 3331 29 3167 193

Elixhauser score 3.76 ± 4.18 5.85 ± 5.40 \0.001 3.81 ± 4.2 9.27 ± 6.93 \0.001 3.69 ± 4.09 6.44 ± 5.81 \0.001

CVEs cardiovascular events

Table 3 Logistic analysis regression results expressed as odds and 95 % confidence interval (CI) for determining the risk of CVEs (cardio-

vascular events), IHM (in-hospital mortality) and combined outcome

CVEs IHM Total outcome

OR (95 % CI) p OR (95 % CI) p OR (95 % CI) p

Age 1.034 (1.026–1.042) \0.001 1.045 (1.027–1.064) \0.001 1.036 (1.028–1.043) \0.001

Male sex _ NS 1.544 (1.005–2.371) 0.047 1.218 (1.018–1.456) \0.001

Elixhauser score 1.075 (1.056–1.093) \0.001 1.1.65 (1.132–1.198) \0.001 1.101 (1.084–1.119) 0.031

The three outcomes were the dependent variables of the multivariate models whilst age, gender, and Elixhauser score the independent ones

Fig. 1 ROC analysis showing areas under the curve (AUC) consid-

ering the cut-off of 50 years for age (0.590, 95 % CI 0.566–0.613;

p\ 0.001) and the cut-off of 10 for Elixhauser score (0.579, 95 % CI

0.551–0.606; p\ 0.001) related to cardiovascular events

Fig. 2 ROC analysis showing areas under the curve (AUC) consid-

ering the cut-off of 50 years for age (0.637, 95 % CI 0.594–0.680;

p\ 0.001) and the cut-off of 10 for Elixhauser score (0.682, 95 % CI

0.625–0.739; p\ 0.001) related to in-hospital mortality
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262 of cardiac hospitalization in the first and second years post-

263 transplant according to USRDS data [34]. The same data

264 was cited to report that causes of death with functioning

265 graft are ascribed to cardiovascular diseases in 29.7 %,

266 infection in 20.9 %, malignancy in 9.3 %, different and

267 unknown in 22.3 and 17.8 %, respectively [34].

268 CKD being a risk factor for cardiovascular death, Meier-

269 Kriesche et al. investigated the relationship between renal

270 function and cardiovascular death in KTRs in nearly

271 60,000 adult patients registered in the United States Renal

272 Data System, who received a primary renal transplant

273 between 1988 and 1998, and had at least 1 year of graft

274 survival. The authors find that high serum creatinine values

275 at 1 year after transplantation are strongly associated with

276 the risk for cardiovascular death and death from infections,

277 but not for malignancy-related death [35].

278 Israni et al. [36] developed KTR risk-calculation

279 equations to predict coronary artery disease in everyday

280 clinical practice. They retrospectively assessed risk fac-

281 tors for coronary artery disease (acute myocardial

282 infarction, coronary artery revascularization or sudden

283 death) in[23,000 adult KTRs from 14 transplant centers

284 worldwide. Risk factors included pre-transplant DM,

285 new onset post-transplant DM, prior pre- and post-

286 transplant CVD events, estimated glomerular filtration

287 rate (eGFR), delayed graft function, acute rejection, age,

288 gender, race and duration of pre-transplant end-stage

289 kidney disease. Contrary to our results, traditional risk

290 factors, such as hypertension, dyslipidemia, and cigarette

291 smoking added only little additional predictive value

292 [36]. Based on the same data, Kasiske et al. show that

293 decreasing renal function of the graft is associated with

294 mortality [8].

295Weiner et al. performed a post hoc analysis of the Folic

296Acid for Vascular Outcome Reduction in Transplantation

297(FAVORIT) Trial to assess risk factors for CVD and

298mortality in KTRs. All-cause mortality and cardiovascular

299events that included cardiovascular death, myocardial

300infarction, resuscitated sudden death, stroke, coronary

301revascularization or peripheral, carotid, aortic or renal

302procedures, were evaluated in about 4000 participants,

303aged 52 years of whom 20 % had prior CVD and with

304mean eGFR of 49 ± 18 ml/min/1.73 m2 after a follow-up

305of 3.8 ± 1.6 years. They recorded nearly 600 cardiovas-

306cular events and nearly 500 deaths; decreasing eGFR, age,

307previous CVD, DM, blood pressure and body mass index

308are independently associated with cardiovascular events,

309while decreasing eGFR, age, previous CVD, DM, blood

310pressure, smoking and being transplanted by a living donor

311are independently associated with all-cause mortality [37].

312Jardine et al. analyzed the data in the placebo arm of

313Assessment of Lescol in Renal Transplantation (ALERT)

314to evaluate the relationship between cardiovascular risk

315factors and outcomes in 1052 KTRs aged 30–75 years,

316with stable graft function and receiving cyclosporine-based

317immunosuppression. They analyzed myocardial infarction,

318cardiac death, and non-cardiac death, and in multivariate

319analysis, preexisting coronary heart disease, total choles-

320terol level, and prior acute rejection are independent risk

321factors. On the other hand, independent risk factors for

322cardiac death are age, diabetes, ST-T changes on the ECG

323and serum creatinine level [38].

324Machnicki et al. investigated the predictive ability of

325multiple pre-transplant comorbidity, including Elixhauser

326ones, for graft and patient survival. They evaluated 25,270

327first-kidney transplant deceased donor recipients between

3281995 and 2002, and conclude that pre-transplant comor-

329bidity derived from administrative claims could not iden-

330tify factors that have a significant impact on graft outcome

331predictions [39]. All these data suggest that several factors

332are involved in KTR prognosis including graft function,

333immunosuppressive therapy, and renal disease history

334associated with different non-immunologic parameters,

335suggesting that the studies had different study design and

336patient selection. In our study design we did not take into

337consideration immunologic factors, we wanted to evaluate

338the impact of comorbidity on major clinical events through

339the calculation of a well validated index. Moreover, we

340found that male KTRs are exposed to a higher risk of

341negative outcome, a result that could be defined as quite

342new. Nevertheless, we could not exclude the influence of

343environmental factors such as diet or lifestyle.

344In our population, more than 10 % of patients had an

345Elixhauser index C10. This represents a significant finding

346since in a large population of more than 120,000 patients, a

347score C10 is associated with the highest mortality [40]. In

Fig. 3 ROC analysis showing areas under the curve (AUC) consid-

ering the cut-off of 50 years for age (0.598, 95 % CI 0.577–0.620;

p\ 0.001) and the cut-off of 10 for Elixhauser score (0.598, 95 % CI

0.572–0.623; p\ 0.001) related to combined outcome
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348 another important study conducted in the United States

349 (1992–2005), nearly 102,000 adult kidney-only transplant

350 cases were analyzed. Among deceased-donor recipients, 10

351 out of 31 comorbid conditions were predictors of graft

352 failure. Among these, the prevalence of some conditions,

353 such as congestive heart, failure, cardiac dysrhythmias,

354 hypertension, diabetes, renal failure, liver disease, fluid and

355 electrolyte disorders, and deficiency anemia exceed 10 %.

356 Moreover, the prevalence of most conditions increased sig-

357 nificantly from 1992 to 2005, with increases in cardiovas-

358 cular comorbidity, hypertension, chronic pulmonary disease,

359 diabetes, and iron deficiency anemia [41]. Rehospitalization

360 is a frequent event in RTRs, and may also predict future

361 adverse outcomes. In a single-center study conducted on 753

362 adults aged 51 years, a total of 237 (32 %) experienced

363 rehospitalization within 30 days, and, more specifically, 180

364 (24 %) KTRs experienced one early rehospitalization, 43

365 (5.7 %) had two rehospitalizations, and 14 (1.9 %) had three

366 rehospitalizations [42]. In our study we calculated a mean

367 number of about 2.5 hospitalization per patient. Unfortu-

368 nately, due to our study design, it was not possible to relate

369 different records to patients. Therefore, we could not relate

370 the number of hospitalizations to Elixhauser index. Possible

371 strategies for reducing comorbidities, rehospitalizations, and

372 especially IHM in KTRs are still a matter of debate.

373 Physicians should consider how to perform follow-up, fac-

374 tors modification, optimization of immunosuppressive ther-

375 apy, as well as to give greater attention to in-hospital

376 management, by means of even more careful patients eval-

377 uation and utilization of invasive procedures, always per-

378 formed by highly trained experts.

379 Limitations

380 This study has several limitations. It is a retrospective

381 study analyzing an administrative dataset. Potentially

382 important parameters such as disease severity, including

383 the degree of renal dysfunction, were not available. We did

384 not analyze single patients but all records, and the number

385 of patients was lower than the number of admissions. On

386 the other hand, our aim was to investigate the impact of

387 comorbidity on in-hospital death. Moreover, we cannot

388 exclude that diagnoses might be biased by hospital codi-

389 fying procedures, however the number of cases considered

390 was high, and the large size could mitigate this error.

391 Furthermore, details for specific clinical outcome were

392 lacking in administrative data, and deaths outside of the

393 hospital were not considered. Several variables could

394 impact on IHM, and they include hospital status (teaching,

395 location and profit status), staff (i.e. percentage of board-

396 certified physicians, number of nurses), volume of cases,

397 technical resource availability and operating expenses [43].

398Moreover, the severity of illness also affects the mortality

399rate of the hospitalizations [44]. We also analyzed data

400from a single Italian region, where inhabitants were mainly

401Caucasian, therefore our results may not be generalizable.

402Finally, we did not take into account variables describ-

403ing recipient, donor and transplant factors, including, race,

404body mass index (BMI), cause of uremia, dialysis duration,

405peak panel reactive antibodies, donor type, donor age, race,

406human leukocyte antigen mismatches, donor-recipient

407cyto-megalovirus sero-pairing, cold ischemia time,

408immunosuppressant therapy, induction therapy, year of

409transplant, and clinical factors such as delayed graft func-

410tion or rejection episodes. Due to the study design we were

411not able to measure these characteristics, but our aim was

412merely to evaluate the impact of a clinical score of non-

413immunologic parameters on in-hospital outcomes. As a

414final consideration, however, there is convincing evidence

415that use of administrative data enables a prediction of

416hospital admissions and complications [45].

417Conclusions

418Evaluation of non-immunological comorbidity is important

419in KTRs, and the identification of high-risk patients for

420major clinical events might improve outcome. Moreover,

421comorbidity could be even more important in CKD patients

422who are waiting for a kidney transplant. Current evidence

423suggests the need to correct CVD risk factors such as

424dyslipidemia in patients with CKD, before worsening in

425kidney function occurs. This may prevent CVD and delay

426progression of renal dysfunction [46].

427Acknowledgments We thank Franco Guerzoni and Nicola Napoli,
428Center for Health Statistics, Hospital of Ferrara, for their precious and
429valuable collaboration. This work has been supported, in part, by a
430research grant from the University of Ferrara (Fondo Ateneo
431Ricerca—FAR).

432Compliance with ethical standards

433Conflict of interest F. Fabbian, A. De Giorgi, F. Manfredini, N.
434Lamberti, S. Forcellini, A. Storari, P. Todeschini, M. Gallerani, G. La
435Manna, R. Manfredini, had no conflict of interest; D. P. Mikhailidis
436has given talks, attended conferences and participated in advisory
437boards and trials sponsored by Merck, Sharp & Dohme, AstraZeneca
438and Libytec. Authors declare that there are not any potential conflicts
439of interests that are directly or indirectly related to the data presented
440in the paper.

441References

4421. Alonso A, Oliver J (2004) Chronic allograft nephropathy: causes
443of death and mortality risk factors-a review of the last decade in
444Spain. Transplant Proc 36:765–767

AQ4

AQ5

Intern Emerg Med

123
Journal : Large 11739 Dispatch : 14-3-2016 Pages : 8

Article No. : 1438
h LE h TYPESET

MS Code : IAEM-D-15-00478 h CP h DISK4 4

A
u

th
o

r
 P

r
o

o
f



U
N
C
O
R
R
E
C
T
E
D
P
R
O
O
F

445 2. Liefeldt L, Budde K (2010) Risk factors for cardiovascular dis-
446 ease in renal transplant recipients and strategies to minimize risk.
447 Transpl Int 23:1191–1204
448 3. Dimeny EM (2002) Cardiovascular disease after renal trans-
449 plantation. Kidney Int 61:S78–S84
450 4. Kasiske BL, Chakkera HA, Roel J (2000) Explained and unex-
451 plained ischemic heart disease risk after renal transplantation.
452 J Am Soc Nephrol 11:1735–1743
453 5. Lindholm A, Albrechtsen D, Frodin L et al (1995) Ischemic heart
454 disease—major cause of death and graft loss after renal trans-
455 plantation in Scandinavia. Transplantation 60:451–457
456 6. Ojo AO, Hanson JA, Wolfe RA et al (2000) Long-term survival
457 in renal transplant recipients with graft function. Kidney Int
458 57:307–313
459 7. Wolfe RA, Ashby VB, Milford EL et al (1999) Comparison of
460 mortality in all patients on dialysis, patients on dialysis awaiting
461 transplantation, and recipients of a first cadaveric transplant.
462 N Engl J Med 341:1725–1730
463 8. Kasiske BL, Israni AK, Snyder JJ, Skeans MA (2011) Patient
464 Outcomes in Renal Transplantation (PORT) Investigators. The
465 relationship between kidney function and long-term graft survival
466 after kidney transplant. Am J Kidney Dis 57:466–475
467 9. Parfrey PS, Harnett JD, Foley RN et al (1995) Impact of renal
468 transplantation on uremic cardiomyopathy. Transplantation
469 60:908–914
470 10. Hernandez D, Lacalzada J, Rufino M et al (1997) Prediction of
471 left ventricular mass changes after renal transplantation by
472 polymorphism of the angiotensin-converting enzyme gene. Kid-
473 ney Int 51:1205–1211
474 11. Peteiro J, Alvarez N, Calvino R et al (1994) Changes in left
475 ventricular mass and filling after renal transplantation are related
476 to changes in blood pressure: an echocardiographic and pulsed
477 Doppler study. Cardiology 85:273–283
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