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Conflitos de interesse



Doença renal crônica (DRC)

 Prevalência mundial: 8 a 16%1

 Mortalidade:2

 1990: 27.a causa (15,7 óbitos/100.000/ano)

 2010: 18.a causa (16,3 óbitos/100.000/ano)

 Impacto econômico:

 EUA, 2011: 30 bilhões/ano3

1. Jha V, et al., Lancet 2013. 2. Lozano R, et al., Lancet 2013. 3. Collins AJ et al., Am J Kidney Dis 2014.



DRC em HD no Brasil

www.sbn.org.br/censos - Acessado em 26/7/2014.

2018:
133.000 em TRS

> 90% em HD



KDIGO Guidelines CKD. Kidney Int 2013;(Suppl 3):5–14.

Estádios da DRC

 Disfunção renal: TFG <60 mL/min/1,73 m2

*eTFG: ettimativa do clearance de creatinina a partir da idade, gênero, raça e creatinina sérica.

†Com evidência de injúria renal.
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Causas de DRC (DRC)

Jha V, et al., Lancet 2013. 
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Fígado e Rim: ligações perigosas...
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Hepatopatia e transplante renal

Mathurin P, et al. Hepatology 1999.
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Hepatopatia e transplante renal

 n = 11.715

Emori CT, et al. EJGH 2019.
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Hepatopatia e transplante renal

 n = 11.715

Emori CT, et al. EJGH 2019.

Descompensação hepática

p = 0,007



Hepatopatia e transplante renal

 n = 11.715

Emori CT, et al. EJGH 2019.

Descompensação hepática



FibroScan® em HD

 n = 659, há > 6 meses.

Cheng B-C, et al. Sci Rep 2017.

Distribuição da rigidez hepática (kPa)

F>2 (8,0 kPa) = 22,6%
Esteatose (232,5 d/m-1)= 50%



FibroScan® em HD

 n = 284, HCV+, 14% F3/F4

Liu C-H, et al. CJASN 2011.



FibroScan® em HD

 n = 284, HCV+, 14% F3/F4

Liu C-H, et al. CJASN 2011.

AUROC EHT APRI p

F>2 0,96 0,84 <0,001

F>3 0,98 0,93 0,04

F4 0,99 0,92 0,13



FibroScan® em HD

 n = 284, HCV+, 14% F3/F4

Liu C-H, et al. CJASN 2011.

Fibrose F>2 F>3 F4

Cut-off (kPa) 7,1 9,5 12,5

Sen 55% 45% 36%

Esp 96% 99% 100%

VPP 89% 95% 100%

VPN 80% 92% 97%

LR+ 14,50 109,80 -

LR- 0,46 0,55 0,64

Acu 82% 92% 97%



Fatores confundidores na EH

Modificado de Patel K, Bedossa P & Castera L. Semin Liver Dis 2015.
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FibroScan® em HD

 n = 36

Khunpakdeea N, et al. Blood Purif 2015.
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In ESRD on regular HD, LSM is not affected by 
HD. TE can be done before or after HD with 
similar results. However, fluid excess at pre-

HD can cause inaccurately high LSM.



FibroScan® em HD

 n = 34, HD crônica, anti-HCV +.

Caragea DC, et al. Curr Health Sci J 2018.

Rigidez hepática e diagnóstico de DRC

Daniel Cosmin Caragea et al. - Noninvasive Fibrosis Assessment in HCV with ESRD 

208 10.12865/CHSJ.44.03.02 

fibrosis score and 6 patients with F2 fibrosis 

score.  
There was a lower number of patients with a 

high level of fibrosis with 4 patients found with 

F3 and 5 patients with F4. 
We observed that the 34 patients had a 

fibrosis with a mean value of 11.53kPa, 

regardless the fibrosis stage and after the 

dialysis session we observed a minimal decrease 
to 10.21kPa. 

There was also a change in body weight with 

a decrease of nearly 1.43kg after hemodialysis. 

The patients where we have encountered 

significant changes were especially within the 
F0 and F1 stage with a decrease of fibrosis after 

hemodialysis. 

Thus, 7 patients which had no fibrosis (F0) 
went from 4,14±0,98kPa to 3,54±0,84 (p<0,05) 

and 12 patients from the F1 stage went from 

6,22±0,39kPa to 5,47±0,58kPa. 

The other stages had no significant changes 
with F2 changing after hemodialysis from 

8.03±0,62kPa to 7,76±0,6kPa, F3 from 

10,9±1,08 to 10,82±1,02kPa and F4 from 
28,36±4,07 to 28,48±4,02kPa (Fig.1, Table 2). 

 

 

Fig.1. F0 fibrosis showing the difference encountered stage before (1) and after dialysis (2) 

Table 2. Fibrosis assessment results using TE in patients just before hemodialysis and after dialysis 

Fibrosis 
Stage 

Fibroscan before hemodialysis 
(kPa) 

Fibroscan after hemodialysis 
(kPa) 

p 
value 

F0 4,14±0,98 3,54±0,84 0,005 

F1 6,22±0,39 5,47±0,58 0,001 

F2 8.03±0,62 7,76±0,6 0,046 

F3 10,9±1,08 10,82±1,02 0,259 

F4 28,36±4,07 28,48±4,02 0,141 

 

Discussions 

Hepatitis C infection in patients following 
dialysis is a well-known problem that still 

requires extensive attention. Several conditions 

have proven to affect liver fibrosis assessment 

such as cholestatic disease, acute hepatitis, the 

presence of ascites, heart failure and dialysis 

[11-15]. 

Our study highlighted that patients with 
ESRD had different values of fibrosis measured 

through a non-invasive technique, with changes 

before and after the procedure. Our study proves 
that hemodialysis may influence the fibrosis that 

we encounter after TE especially in low fibrosis 

scores of F0-F2. 

Chronic liver injury leads to fibrosis and 
further on to cirrhosis and hepatocellular 

carcinoma. Preventing this continuous process 

by eliminating the aggressive factors during the 
fibrosis stages may help interrupt the disease 

evolution. Thus a rapid assessment provides a 

better reflection on what therapy should be more 

indicated in patients with chronic liver disease. 
Hepatitis C infection assessment on liver fibrosis 

with TE has successfully replaced the need of 

liver biopsy and proved to be a reliable tool due 

to easy handling and precise results. However, 
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FibroScan® em HD

 n = 68, há > 3 meses, com suspeita de hepatopatia.

Taneja S, et al. Dig Dis Sci Rep 2017.

Distribuição da rigidez hepática (kPa)

ΔkPa associado a
Retirada de volume > 2,5 L

FS 1
(< 2h da HD)

FS 2
(até 12h pós-HD)



FibroScan® em TxR

 n = 73, há > 1 ano

Mikolasevic I, et al. Transplant Proc 2014.

Correlação com a rigidez hepática



FibroScan® em TxR

 n = 73, há > 1 ano

Correlação CAP x TFG

r = - 0,692
p 0,0001

CAP > 238 dB/m-1

em 57%

Mikolasevic I, et al. Transplant Proc 2014.



FibroScan® e DRC em NAFLD

 n = 1415, USG com esteatose.

Qin S, et al. J Clin Lab Anal. 2018.



FibroScan® e DRC em NAFLD

 n = 1415, USG com esteatose.

Qin S, et al. J Clin Lab Anal. 2018.

Rigidez hepática e diagnóstico de DRC



FibroScan® e DRC em NAFLD

 n = 1415, USG com esteatose.

Qin S, et al. J Clin Lab Anal. 2018.

Rigidez hepática e diagnóstico de DRC



TNIFs em DRC (HD ou TxR)

 Sobrecarga de volume

 Congestão por IC

 Sobrecarga de ferro

 Esteatose

 ALT e AST 

APRI & FIB-4



APRI em HCV com DRC em HD



APRI em HCV com DRC em HD

n = 203

0,801 ± 0,038

F ≥ 2< 0,40 ≥ 0,95 F ≥ 3

0,844 ± 0,034

< 0,55 ≥ 1,0

Schiavon LL, Narciso-Schiavon JL, Carvalho-Filho RJ, et al. Hepatology 2007.



Tx3 em HCV com DRC pós-TxR

the calculation, we devised a new model including the three

variables (time since transplantation, AST levels and platelet

count), called TX-3:

TX 3 ¼ Time since transplantation (years)

AST (xULN)

Platelet countð 109Þ
100

As depicted in Fig. 3, no differences were observed

between the AUROCs of the regression model and the TX-3

for predicting METAVIR stages F2–F4 (0.869 ± 0.081 vs

0.867 ± 0.053, respectively, P = 0.952). The mean fibrosis

stage for the advanced liver fibrosisgroup was 2.5 METAVIR

fibrosis units and the mean fibrosis stage for the nonad-

vanced fibrosis group was 0.4 METAVIR fibrosis units,

resulting in a DANA of 2.1. The AUROCs of the regression

model and the TX-3, adjusted by using the DANA method,

were 0.911 and 0.909, respectively.

Predictive value of TX-3

The median TX-3 scores were significantly higher in the

F2–F4 group than in F0-F1 patients (10.1 vs 2.8, respec-

tively, P < 0.001). Based on the ROC, two cutoffs were

chosen to predict the absence or presence of significant

fibrosis: TX-3 £ 4.0 and >9.6, respectively. Table 3 shows

the diagnostic accuracies of the TX-3 model and of the

APRI model in discriminating significant liver fibrosis and

advanced fibrosis by applying the proposed cutoffs. Among

patients with TX-3 lower than 4.0, 57 of 59 (97%) exhibited

no or mild fibrosis (F0 or F1). Only two out of 20 patients

(10%) who had significant fibrosis would have TX-3 lower

than 4.0, and both showed a METAVIR score of F2. Twelve

out of 20 patients (60%) with significant fibrosis exhibited

TX-3 greater than 9.6, and only five out of 82 (6%) without

significant fibrosis would be classified inaccurately. By

comparison with liver biopsy, a TX-3 > 9.6 showed a PPV of

71% for the presence of significant fibrosis, and scores £4.0
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Fig. 1 Frequency distribution of histological stage accord-

ing to the METAVIR group scoring system in 102 KT

patients with HCV infection.

Table 2 Univariate analysis of variables associated with the presence of significant fibrosis

Variable

No significant fibrosis

METAVIR F0–F1 (n = 82)

Significant fibrosis

METAVIR F2–F4 (n = 20) P*

Age at biopsy (mean ± SD, years) 43.4 ± 9.8 46.9 ± 7.0 0.076

Age at infection (mean ± SD, years) 31.5 ± 9.8 33.4 ± 8.1 0.434

Duration of infection (mean ± SD, years) 11.9 ± 4.5 13.5 ± 4.6 0.158

Time since transplantation (mean ± SD, years) 5.9 ± 4.5 10.0 ± 4.8 <0.001

Male gender, n (%) 47 (57) 14 (70) 0.300

Diabetes, n (%) 12 (15) 7 (35) 0.053

Cadaveric donor, n (%) 44 (57) 6 (33) 0.069

Previous kidney transplant, n (%) 7 (9) 1 (5) 1.000

Prednisone, n (%) 77 (93) 18 (90) 0.621

Cyclosporine, n (%) 55 (67) 12 (60) 0.550

Azathioprine, n (%) 47 (57) 15 (75) 0.146

Mycophenolate mofetil, n (%) 18 (22) 1 (5) 0.111

Serum creatinine (median, mg/dL) 1.5 1.4 0.281

AST (median · ULN) 0.91 1.93 0.001

ALT (median · ULN) 0.99 2.16 0.001

Conjugated bilirubin (median, mg/dL) 0.40 0.60 0.013

GGT (median · ULN) 2.74 3.70 0.377

ALP (median · ULN) 0.77 0.85 0.865

Platelet count (median, 109/L) 186.0 163.5 0.065

Albumin (mean ± SD, g/dL) 4.0 ± 0.5 4.0 ± 0.6 0.823

Prothrombin activity (median, %) 100 100 0.851

*StudentÕs t-test, Mann–Whitney test, v2 test, and FisherÕs exact test as appropriate for comparisons of groups.

ULN, upper limit of normal.

Ó 2009 Blackwell Publishing Ltd

394 L. L. Schiavon et al.

0,869 ± 0,081

F ≥ 2



Elastografia na DRC

 Ferramenta promissora para rastrear hepatopatia na HD.

 Boa acurácia para estimar fibrose na hepatite C crônica.

 Potencial aplicabilidade para o CAP.

 Fazer EH com peso corporal próximo do peso seco.

 Outros fatores confundidores: jejum, Fe, ICC, etc.

 Associar EH + testes séricos pode ser útil.



Obrigado…


