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Unresolved problems in RRT (EcTr) 
before COVID-19

• Is it possible to improve survival of  dialysis  
dependent patients using technical invention by
increasing of removal specific molecules?

– In CKD…

– In AKI…

– In AKI on CKD……  we still believe, but?

• Diagnostic challenge due to AKI: 

– serum creatinine as diagnostic destiny or

– entity such as non creatininie AKI exists
(nonCrAKI) ?



Unresolved problems in RRT (EcTr) 
 before COVID 19

• Old and new cytokine story – is it still unspoken jet
to the end in RRT ? 

OR

• Could adsorbtion be better than filtration in
cytokines removal?

OR

• What intensive care nephrology may offer during the 
cytokine storm (in “good old” sepsis or new nasty 
COVID-19 )?



Our local problems in RRT (EcTr) 
during COVID-19

• Lack of stuff due to moving non-covid HD patients to
non-covid HD facilities

• IHD as a metod of choice, ie. difficulties with 
providing  SLEDD or CRRT/hemoperfusion

• Competition for ICU space between RRT and MV 
(respiratory unit was established in ourHD center) …. 
MV win that “war” of machines



Selected LITERATURE DATA focused on 
hospitalization and mortality in dialysis 
dependent COVID-19 positive patients



5715 community-dwelling adults (≥18 years of age) from 70 counties in 12 states participating in COVID-NET

Conclusion: Hospitalization rates were higher among those with: 
a. ≥3 underlying conditions (vs without) (5.0 [3.9–6.3]), 
b. severe obesity (4.4 [3.4–5.7]), 
c. chronic kidney disease (4.0 [3.0–5.2]), 
d. diabetes (3.2 [2.5–4.1]), 
e. obesity (2.9 [2.3–3.5]), 
f. hypertension (2.8 [2.3–3.4]), 
g and asthma (1.4 [1.1–1.7]), 



•OpenSAFELY project analysed factors associated with COVID-19 
death in 17 million patients. 
•The picture that arose differs significantly from initial reports. 
•Hypertension is not an independent risk factor for COVID-19 death 
[adjusted hazard ratio (aHR) 0.89], but renal disease very much is. 
•Dialysis (aHR 3.69), organ transplantation (aHR 3.53)  and CKD (aHR 
2.52 for pts with eGFR<30mL/min/1.73m2) represent three of the 
four comorbidities associated with the highest mortality risk from 
COVID-19.  

The risk of death associated with CKD st 4 and 5 is higher than the risk associated 
with DM (aHR range 1.31–1.95, depending upon glycaemic control) or CHD (aHR 

1.17).





Tx pts:305 (28%) 60±13 years old 

D pts:768 (72%) 67±14 years old
1073 pts

Mortality was primarily associated with advanced age in kidney 
Tx pts, and with age and frailty in dialysis pts. 

Relationship between age, clinical frailty score and 28-day case-fatality rate 

Kidney transplant pts with COVID-19. Dialysis patients with COVID-19



Figure: Kaplan-Meier curves presenting cumulative three month survival probability (in days)

among hemodialysis patients with COVID-19



7 countries ,  4298 pts

Mortality risk was 1.28 (1.02–1.60) times higher in transplant recipients compared 
with matched dialysis patients

COVID-19– attributable mortality was 20.0%  in 3285 HD pts  and 19.9%  in 1013 Tx pts
In Tx pts ‡75 years of age, 44.3%  did not survive COVID-19. . 

3825  Dpts

1013  Txpts



4,264 critically ill pts with COVID-19 

143 pts on maintenance dialysis; 
521 pts with pre-existing CKD CKD; 
 3,600 pts without pre-existing CKD







Dialysis status AKI HD aCKD p-value

Patients number 

(N)

28 129 19

Age  

(X±SD)

70 ± 15 66±12 67±12 0.407

Gender
(N, %)

Men 14 (50 %) 84 (65.1 %) 16 (84.2 %) 0.046

Women 14 (50 %) 45 (34.9 %) 3 (15.8 %)

Hospitalisation duration
(average days, N)

12 ± 7 14 ± 8 11± 7 0.260

Comorbidities 

(N, %)

HTA 20 (71.4 %) 100 (77.5 %) 12 (63.1 %) 0.380

DM 12 (42.8 %) 32 (24.8 %) 7 (36.8 %) 0.128

CVD 11 (39.2 %) 46 (35.7 %) 8 (47.0 %) 0.665

CVI 5 (17.8 %) 6 (4.6 %) 1 (5.3%) 0.085

Malignan

cy
4 (14.3 %) 22 (17.1 %) 1 (5.3 %) 0.369

COPD 1 (3.6 %) 7 (5.4 %) 1 (5.3 %) 0.912

Outcomes of dialysis dependant patients in CHC Zemun during
COVID-19 hospitalization: March 2020 – March 2021 



Outcomes of dialysis dependant patients in CHC Zemun during
COVID-19 hospitalization: March 2020 – March 2021 

Dialysis status AKI HD aCKD p-value

AVF thrombosis / 13 (10.1 %) 1 (5.3 %)

Sepsis 6 (21.4 %) 7 (5.4 %) 2 (10.5 %) 0.044

Clinical

status

(N, %)

Asymptoma

tic
0  (0 %) 8 (6.2 %) 2 (10.5 %)

0.000

2 (7.1 %) 50 (38.8 %) 1 (5.3 %)Mild

2 (7.1 %) 19 (14.7 %) 4 (21.1 %)Moderate

5 (17.9 %) 29 (22.5 %) 3  (15.8 %)Severe

Critical 19 (67.9 %) 23 (17.8 %) 9 (47.4 %)

Pneumoni
a 

(N, %)

No 2 (7.1 %) 16 (12.4 %) 1 (5.3 %)
0.464

Unilater
al

1 (3.6 %) 13 (10.1 %) 1 (5.3 %)

Bilateral 25 (89.3 %) 100  (77.5 %) 17 (89.5 %)

Respiratory 
insufficiency

(N, %)

22 (78.6 %) 23 (17.8 %) 9 (47.4 %) 0.000

Outcome
(N, %)

Hospital 
discharge

2 (7.1 %) 77(59.7 %) 6 (31.6 %)

0.000
Transfere

d

3 (10.7 %) 23 (17.8 %) 2 (10.5 %)

Death 23 (82.1 %) 29 (22.5%) 11 (57.9 %)



Outcomes of dialysis dependant patients in CHC Zemun during
COVID-19 hospitalization: March 2020 – March 2021

Factor OR Confidence interval 95% p

Lower limit Upper limit

Gender 1.204 0.642 2.258 0.563

Age 1.047 1.019 1.077 0.001

AKI 12.678 4.422 35.548 <0.001

HD 0.149 0.074 0.301 <0.001

aCKD 2.854 1.084 7.512 0.034

HTA 0.699 0.355 1.335 0.255

DM 2.060 1.068 3.976 0.031

KVD 2.490 1.319 4.700 0.005

CVI 2.333 0.749 7.271 0.144

Malignancy 0.486 0.185 1.276 0.143

COPD 0.222 0.027 1.815 0.160

Pneumonia 1.625 0.951 2.779 0.076

Respiratory insuficiency 85.292 28.858 252.090 <0.001

Hgb 1.020 0.994 1.020 0.304

Le 1.156 1.079 1.238 <0.001

Tr 1.002 0.999 1.005 0.160

CRP 1.007 1.003 1.011 <0.001

Feritin 1.000 1.000 1.000 0.451

LDH 1.002 1.001 1.003 0.001

D dimer 1.000 1.000 1.000 0.147

Fibrinogen 1.162 0.945 1.430 0.154

Univariate regression analysis of evaluated factors influence on mortality 
during hospitalization in Covid-19 positive patients;



Hospitalisation duration (days)

In-hospital survival in patients with acute kidney injury, 
receiving chronic haemodialysis and patients with acute on 

chronic kidney disease  



Survival outcomes during hospitalisation 
and after 12 months 
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Survival outcomes during hospitalisation and after 12 months in patients who received dialysis 
due to acute kidney injury, previous dialysis patients and patients who received dialysis due to 
acute on chronic kidney disease 



CONCLUSION

• We should harmonize the  limitations of blood
purification therapy with our expectation to 
heal the death

• What to do than?

• …the same as before…to purificate the blood
the best as we know
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