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ВС - определение 

Неожидаемая, не травматическая смерть, возникшая менее чем 

через час от возникновения симптомов 

 Включает смерть во сне 

 Включает смерть дома без свидетелей, если человека видели 

живым в течение 24 часов 

2 



Page  

ВС – диализ-специфичные 

факторы 

Электролитные сдвиги (K+, Ca
++

) 

Осмотические сдвиги 

Сдвиги КЩР (метаболический алкалоз) 

Большие объемные сдвиги: частая гипотензия 

Три раза в неделю 

 Синдром понедельника – 50% увеличение 

 Частота растет в первые 12 часов после ГД, потом падает через 

12-24, далее снова растет макс 60-72 часа 
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ИММлж (относительное значение) в 
зависимости от исхода 

Живые: n=139 
CC смерть: n=36 

ВСС: n=9 

5 Шило В.Ю., Гендлин Г.Е. и соавт 2009 
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Выводы 

•Определение ИММлж является ценным для прогнозирования риска 

внезапной смерти у больных на лечении ПГД.  

•Необходимо направлять усилия на уменьшение прогрессирования 

ГЛЖ у пациентов на ЗПТ с целью обеспечить лучший жизненный 

прогноз.  

•Показатели ФИ дополняют представление о функциональном 

состоянии сердца, позволяя построить адекватную стратегию для 

снижения риска общей кардиальной смертности при ПГД.  
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Триггеры аритмии и внезапной смерти на гемодиализе 
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N Engl J Med 2011;365:1099-107 
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Модифицируемые факторы риска ВОС на ГД 

Ostermann M . Cardiac arrests in hemodialysis patients: an ongoing challenge . Kidney Int 2008 ;73 : 907-8. 
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Стратегия предотвращения ВС на гемодиализе 
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Pun/Middleton Blood Purif 2012;33:183–189   
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Фармакологические интервенции 

1. Бета – блокаторы  
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Результаты исследования атенолола и лизиноприла 

Results. At baseline, 44-h ambulatory BP was similar in the atenolol (151.5/87.1 mmHg) 

and lisinopril groups, and improved similarly over time in both groups. However, monthly 

measured home BP was consistently higher in the lisinopril group despite the need for both 

a greater number of antihypertensive agents and a greater reduction in dry weight. An 

independent data safety monitoring board recommended termination because of 

cardiovascular safety. Serious cardiovascular events in the atenolol group occurred in 16 

subjects, who had 20 events, and in the lisinopril group in 28 subjects, who had 43 events 

{incidence rate ratio (IRR) 2.36 [95% confidence interval (95% CI) 1.36–4.23, P = 0.001]}. 

Combined serious adverse events of myocardial infarction, stroke and 

hospitalization for heart failure or cardiovascular death in the atenolol group 

occurred in 10 subjects, who had 11 events and in the lisinopril group in 17 subjects, 

who had 23 events (IRR 2.29, P = 0.021). Hospitalizations for heart failure were worse 

in the lisinopril group (IRR 3.13, P = 0.021). All-cause hospitalizations were higher in 

the lisinopril group [IRR 1.61 (95% CI 1.18–2.19, P = 0.002)]. LVMI improved with time; 

no difference between drugs was noted. 

Conclusions. Among maintenance dialysis patients with hypertension and left ventricular 

hypertrophy, atenolol-based antihypertensive therapy may be superior to lisinopril-based 

therapy in preventing cardiovascular morbidity and all-cause hospitalizations.  
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НОВЫЕ ФАРМАКОЛОГИЧЕСКИЕ ИНТЕРВЕНЦИИ 

АНТИОКСИДАНТЫ 

ОМЕГА 3 КИСЛОТЫ 

АЛЛОПУРИНОЛ 

РЕНАЛАЗА 
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Glucose: 

B. Braun 

Melsungen 

AG | Page 

20 

Description of Status and Changes: 

 

• for Glucose only one concentration will be offered: 1g/l 

 

 

General information Glucose: 

 

• high levels of glucose are correlated to increased proinflammatory 

processes and increases the risk of hyperglyemia in diabetic patients 

 

• low levels of glucose are correlated to hypoglycemia, no glucose in 

dialysate can lead to loss of 50 – 60g glucose during one dialysis 

session  

 

• use og 1g/dl glucose in dialysate leads to balanced glucose levels in 

dialysis patients and is recognized as safe 
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Nephrol Dial Transplant. 2012 Apr;27(4):1559-68 

Metabolic effects of dialyzate glucose in chronic hemodialysis: results from a prospective, randomized 

crossover trial. 

Raimann JG1, Kruse A, Thijssen S, Kuntsevich V, Dabel P, Bachar M, Diaz-Buxo JA, Levin NW, Kotanko P. 
 

 

Abstract 

BACKGROUND:  

There is no agreement concerning dialyzate glucose concentration in hemodialysis (HD) and 100 and 200 mg/dL (G100 and 

G200) are frequently used. G200 may result in diffusive glucose flux into the patient, with consequent hyperglycemia and 

hyperinsulinism, and electrolyte alterations, in particular potassium (K) and phosphorus (P). This trial compared metabolic effects 

of G100 versus G200. 

 

RESULTS:  

Fourteen diabetic and 15 non-diabetic subjects were studied. SG was significantly higher with G200 as compared to G100, both in 

diabetic {G200: 192.8±48.1 mg/dL; G100: 154.0±27.3 mg/dL; difference 38.8 [95% confidence interval (CI): 21.2-56.4] mg/dL; 

P<0.001} and non-diabetic subjects [G200: 127.0±11.2 mg/dL; G100 106.5±10.8 mg/dL; difference 20.6 (95% CI: 15.3-25.9) 

mg/dL; P<0.001]. SI was significantly higher with G200 in non-diabetic subjects. Frequency of hypoglycemia, P and K serum 

levels, interdialytic weight gain and adverse intradialytic events did not differ significantly between G100 and G200. 

 

CONCLUSION:  

G200 may exert unfavorable metabolic effects in chronic HD patients, in particular hyperglycemia and hyperinsulinism, the latter 

in non-diabetic subjects.  

 

 

free web access! http://ndt.oxfordjournals.org/content/27/4/1559.full.pdf+html 
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Nephrol Dial Transplant. 2007 Apr;22(4):1184-9. Epub 2007 Feb 1. 

Glucose-added dialysis fluid prevents asymptomatic hypoglycaemia in regular haemodialysis. 

Burmeister JE1, Scapini A, da Rosa Miltersteiner D, da Costa MG, Campos BM. 

 

BACKGROUND:  

Hypoglycaemia (HG) has been demonstrated during chronic haemodialysis (HD). These events may become more frequent with the 

current use of glucose-free bicarbonate dialysis solution, the standard formula in most dialysis facilities in the last decade. On the 

other hand, HG-related symptoms are unusual among patients during or just after dialysis sessions. The aim of this study was to 

evaluate the occurrence of HG in diabetic (DM) and non-diabetic (NDM) end-stage renal failure patients during HD using dialytic 

solution without and with glucose. 

METHODS:  

Forty-two chronic renal failure patients-21 DM and 21 NDM-randomly selected among the 97 in our dialysis unit were submitted to an 

HD session with glucose-free bicarbonate solution (phase 1). Serum glucose was measured at 30, 60, 150 and 240 min. In eight 

patients (four DM and four NDM) glucose was also measured in fluid leaving the dialyser at 30, 60 and 150 min. After a week, all 

procedures were repeated in the same patients, this time with a 90 mg/dl glucose-added bicarbonate solution (phase 2). We 

compared the glucose levels and the number of symptomatic and asymptomatic HG events in each group in phases 1 and 2, using 

bivariate analysis methods with confidence limit of 0.95%. 

RESULTS:  

Data were expressed as mean+/-SD. No patient presented any clinical evidence of HG. For all patients, the mean plasma glucose 

level (mg/dl) was significantly higher in phase 2 than in phase 1 (138.2+/-96.3 vs 120.7+/-75.9; P=0.0392). This occurred in DM 

(171.1+/-104.5 vs 132.5+/-71.0; P=0.0067), but not in NDM (101.3+/-19.4 vs 95.2+/-21.2; P=0.06). With glucose-free HD solution, 10 

patients (five DM, five NDM) presented 18 measures of glycaemia under 70 mg/dl, and with glucose-added solution, only one (DM) 

presented two measures under 70 mg/dl-P=0.0045 (number of patients); P=0.0003 (number of HG measures). Among DM patients, 

values for HG measures in phase 1 (49.1+/-16.2 mg/dl) were significantly lower than in phase 2 (65.0+/-1.4 mg/dl)-P=0.0139. For all 

patients, glucose was lost in HD fluid leaving the dialyser at lower values in phase 2 (5.2+/-2.9 g/h) than in phase 1 (16.7+/-10.9 g/h)-

P<0.0001. 

CONCLUSIONS:  

Asymptomatic HG was frequent during HD when glucose-free dialysis solution was used. Glucose was lost in dialytic fluid leaving 

the dialyser in significantly lower amounts when using glucose-added solution than glucose-free solution. Glucose-added dialysis 

solution at 90 mg/dl significantly reduced the number and severity of HG episodes and although it caused higher mean glycaemia in 

DM patients during HD, its use seems advisable in all patients. 

 

free web access! http://ndt.oxfordjournals.org/content/22/4/1184.full.pdf+html 
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Потери глюкозы в диализат (г/час) в зависимости от наличия 

глюкозы в диализате 
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Yevzlin AS, et al "Six-month results of the RESCUE trial: Fluency 

Plus endovascular stent graft versus PTA for in-stent restenosis" 

Kidney Week 2014; Late-Breaking Trials.  

The graft is made of a flexible metal and lined with expanded polytetrafluoroethylene 

(ePTFE) plastic, and the goal is to reduce the risk of restenosis. 

Yevzlin noted that an earlier study published in the New England Journal of Medicine in 

2010 looked at this device, but only in arteriovenous grafts -- not fistulas -- and only at the 

location of the graft. The stent graft did show improved outcomes compared with 

angioplasty alone, Yevzlin said, but he and his team wanted to investigate these grafts in 

fistulas as well. 

They enrolled 265 patients from 23 U.S. sites who had in-stent restenotic lesions in the 

venous outflow of their vascular access, and randomized them to angioplasty alone, or 

angioplasty plus the stent graft. 

The primary endpoints were superiority of access circuit primary patency through 6 months 

and safety through 30 days, and a secondary endpoint was post-intervention lesion 

patency. 
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RESCUE trial 

Ultimately 244 patients were evaluated for 30-day safety, and 220 patients were evaluated 

for 6-month effectiveness. 

Yevzlin and colleagues found that patency of vascular access at 6 months was significantly 

higher in the stent graft group than in the angioplasty alone group (16.7% versus 3%, 

P<0.001). 

Safety was similar: the percentage of patients free from safety events through 30 days was 

comparable between groups (96.6% for the stent graft group and 96.8% for the angioplasty 

alone group, P=0.007). 

Post-intervention lesion patency was higher in stent graft group, they found (65.2% versus 

10.4%, P<0.001) -- and this was true for patients whether they had a graft or a fistula: 

Graft: 57.7% versus 5.2%, P<0.001 

Fistula: 72% versus 14.7%, P<0.001 

They also found that freedom from binary restenosis at 90 days was markedly higher in the 

stent graft group (81% versus 25%). 

"This should change the first-line therapy for this disease state," Yevzlin told "It will reduce 

the frequency with which patients need to be treated for in-stent restenosis." 
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Jardine MJ, et al "Impact of extended weekly hemodialysis hours 

on quality of life and clinical outcomes: The ACTIVE dialysis 

multinational trial" Kidney Week 2014; Late-Breaking Trial.  

To assess the impact of extended weekly dialysis hours on quality of life and 

clinical outcomes, Jardine and colleagues randomized 200 patients, mean age 

52, to extended or standard dialysis for 1 year. Extended dialysis involved a 

target of 24 hours per week, while standard dialysis was targeted to 12 to 15 

hours per week. 

The primary outcome was the difference in change in quality of life betweeen 

baseline and 1 year using the EQ-5D questionnaire. 

The mean hours achieved each week were 22.1 for the extended dialysis group 

compared with 14.2 hours per week in the standard care group. 

Jardine reported that by the end of the trial, quality of life scores were similar 

between groups, and there were no differences in systolic blood pressure 

between groups. 

Patients in the extended-hours group were, however, taking fewer blood 

pressure-lowering drugs than those on standard dialysis (mean difference -0.35 

agents, P=0.01). 
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ACTIVE dialysis multinational trial 

Doing longer dialysis was also associated with higher hemoglobin, lower potassium, and 

lower phosphate levels compared with standard care during follow-up (expressed as the 

mean difference from the standard dialysis group): 

Hemoglobin: 3.51 g/L, P=0.037 

Potassium: -0.28 mmol/L, P=0.0001 

Phosphate: -0.17 mmol/L, P=0.002 

Jardine said these may turn into longer-term improvements, but further research is 

required. 

She and her team also found that the number of patients with vascular access events was 

similar in both groups -- a difference from previous trials, Jardine said: "We did not find 

evidence of excess harm. We didn't see extra infections or clotting." 

They concluded that extending weekly dialysis hours for a year doesn't appear to improve 

quality of life, but may be a boon to some laboratory parameters and reduced blood 

pressure medication requriements. 
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Исследование OPAL-HK  Funded by Relypsa  
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Drugmaker Keryx biopharmaceuticals has filed a new drug  

application for Zerenex with the FDA. 
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Abstract: [TH-PO829] Vitamin B6 Supplementation Increases 

Resistance to Erythropoiesis-Stimulating Agents in Prevalent 

Hemodialysis Patients: A Bicenter, Open-Label, Randomized 

Controlled Trial 
Background: Resistance to erythropoiesis-stimulating agents (ESA) is a risk factor of 

cardiovascular events and death in hemodialysis patients. Vitamin B6 deficiency, which 

may cause sideroblastic anemia, is common in this population. We conducted this open-

label, randomized controlled trial to determine whether vitamin B6 supplementation could 

reduce ESA resistance index (ERI). Methods: We screened 231 prevalent hemodialysis 

patients from 2 dialysis facilities in Japan. ERIs were calculated for all patients in July 

2013. After excluding patients with iron deficiency, 60 prevalent patients with ERI above 

the median were recruited. Participants were randomly assigned to a vitamin B6 group (60 

mg of intravenous pyridoxal after each thrice-weekly hemodialysis session) or a control 

group. The primary outcome was change in ERI between baseline and the 12th week. We 

employed intention-to-treat approach and last observation carried forward imputation for 

missing values at 12th week.This trial is registered with the University Hospital Medical 

Information Network Clinical Trials Registry (UMIN-CTR), number UMIN000011786. 

Results: The mean baseline ERI was 9.5 (SD, 5.3) and 10.1 (SD, 5.6) IU/kg per g/dL in 

the control group and the vitamin B6 group, respectively. None was lost to follow-up and 53 

patients completed the study. Contrary to our hypothesis, the vitamin B6 group showed 

significantly increased ERI at 12th week compared with the control group by 2.4 (95% CI 

0.3–4.5) IU/kg per g/dL after adjustment for baseline ERI and type of ESA (p=0.028). There 

were no severe or moderate adverse events associated with vitamin B6 supplementation. 

Conclusions: Vitamin B6 supplementation with 60 mg of intravenous pyridoxal phosphate 

thrice-weekly does not improve the response to ESA in hemodialysis patients. Rather, it 

does increase resistance to ESA. 

Funding:     Private Foundation Support 
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Abstract: [FR-PO809] Iron Administration to Non-Dialysis CKD 

Patients for One Year Does not Cause Worsening of Renal 

Function: Results From the FIND-CKD Trial 

Iain C. Macdougall, MD, Andreas H. Bock, MD, Fernando Carrera, MD, Kai-Uwe 

Eckardt, MD, Carlo A. Gaillard, MD, PhD, David B. Van Wyck, MD, Bernard Roubert, 

MD, Jacqueline G. Nolen, PharmD, Simon D. Roger, MD. King's College Hospital, UK; 

Kantonsspital, Switzerland; Eurodial, Portugal; Erlangen-Nuremberg, Germany; 

Groningen, Netherlands; Davita, US; Vifor Pharma, Switzerland; Gosford, Australia.  

 

Background: Laboratory data suggest that intravenous (IV) iron may exacerbate oxidative 

stress and renal tubular toxicity but robust scientific evidence that this translates into 

worsening renal function in non-dialysis CKD (ND-CKD) patients is lacking. One of the 

secondary endpoints in the FIND-CKD study was renal function measured by eGFR and 

this allowed further elucidation of this controversy. Methods: 626 ND-CKD patients with 

iron deficiency anaemia (Hb 9–11g/dl; ferritin<100µg/l or <200µg/l and TSAT<20%; 

eGFR≤60ml/min were randomized to 1 of 3 strategies of iron administration (IV ferric 

carboxymaltose [FCM] aiming for a ferritin of 400–600µg/l, vs IV FCM aiming for a ferritin 

of 100–200µg/l, vs oral ferrous sulphate 200mg iron daily). Renal function (eGFR, MDRD-

4) was measured every 3 months for 1 year. Results: Over the 1-year study patients 

received a mean total dose of 2685 and 1040mg in the high-ferritin FCM and low-ferritin 

FCM groups, respectively. Mean eGFR (ml/min/1.73m2) are shown for all 3 groups. 
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Conclusions: This study is the longest and largest to compare oral versus IV iron in ND-

CKD patients. The results demonstrate that the administration of IV FCM in doses that 

maintain ferritin levels of 100-200 or 400–600µg/l over 1 year do not negatively impact renal 

function as measured by eGFR (MDRD-4). While this study did not directly measure true 

GFR, assess proteinuria or tubular damage markers, it nevertheless provides reassuring 

data on the absence of any overt renal toxicity following IV iron administration in ND-CKD 

patients over the course of 1 year. 

Funding:     Commercial SupportVifor Pharma 
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Abstract: [TH-OR081] Low Predialysis Serum Sodium Modifies the 

Effect of Hemodialysis (HD) Frequency on Left Ventricular Mass: 

The Frequent Hemodialysis Network (FHN) Trial 

Jochen G. Raimann, MD, Christopher T. Chan, MD, John T. Daugirdas, MD, FASN, 

Thomas A. Depner, MD, Frank A. Gotch, MD, Tom Greene, PhD, George A. Kaysen, 

MD, PhD, FASN, Alan S. Kliger, MD, Peter Kotanko, MD, Robert M. Lindsay, MD, 

Michael V. Rocco, MD, Glenn M. Chertow, MD, FASN, Nathan W. Levin, MD, The FHN 

Trial Group. Renal Research Institute; University Health Network Toronto; University 

of Illinois College of Medicine; University of California Davis; University of Utah; UC 

Davis, Nephrology; Yale New Haven Health System; London Health Sciences Centre; 

Wake Forest School of Medicine; Stanford University School of Medicine; NIDDK, 

NIH. 

5:06 PM - 5:18 PM  

 

Background: The FHN Trials were designed to compare HD six versus three times per 

week . More frequent in-center HD significantly reduced left ventricular mass (LVM), an 

effect that was more pronounced in subjects with low baseline urine volumes. More 

frequent HD also reduced measures of interdialytic extracellular fluid volume and fluid 

overload. Patients receiving HD with low predialysis serum sodium concentrations (SNa) 

are at increased risk of mortality and cardiovascular events. We hypothesized that patients 

with lower SNa would have a more pronounced benefit of more frequent HD on LVM 

compared to patients with higher SNa. 
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FHN Trial 

Methods: The randomized treatment effect of frequency on LVM was compared in 

subgroups with baseline SNa≤138 vs. >138 mEq/L. The interaction of treatment effect with 

SNa was tested using a mixed model adjusted for age, diabetes, facility and baseline LVM. 

Data presented as mean and corresponding 95% CI. Results: In the in-center Daily Trial, 

the effect of frequent HD on LVM reduction was more pronounced in patients with lower 

baseline SNa (Table; Interaction P=0.03). In the at home Nocturnal Trial, change in LVM 

was nominally higher in patients with lower predialysis SNa, but the interaction was not 

statistically significant (Table; Interaction P=0.49). Conclusions: The effect of frequent HD 

on LVM is more pronounced in patients with lower pre-dialysis SNa. 
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