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Abstract 

Introduction: Extracorporeal membrane oxygenation (ECMO) is a therapy that ameliorate the oxygenation of 
hypoxemia refractory patient it could be associated to a kidney failure that necessity a Continuous Renal Replacement 
Therapy.  

Case Report: We report the case of a 68-year-old patient, who presents ARDS due to covid infection, during his 
hospitalisation the patient presented a refractory hypoxemia with the need to set up ECMO, the case worsened with 
kidney failure with need for CRRT. 

Conclusion: The association between ECMO and CRRT might be a safe and effective technique. A variety of ECMO and 
CRRT combination methods can be chosen, this remains an association that should be investigated in order to improve 
the prognosis of kidney failure on ECMO.  
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1 Introduction 

Extracorporeal membrane oxygenation (ECMO) is a therapy that improves oxygenation in patients with acute cardiac 
or pulmonary dysfunctions with a high risk of developing acute kidney injury and fluid overload. Continuous Renal 
Replacement Therapy (CRRT) can provide kidney replacement and fluid management. The association of the two 
therapies is still not well codified. We report the case of a Patient who has presented with a severe SDRA requiring an 
ECMO, complicated with acute kidney injury needed for a CRRT.  

2 Cases Report 

We report the case of a 68-year-old patient, having hypertension under treatment as an ATCD, admitted for 
management of respiratory distress following an infection with SARS COV 2, the clinical examination in the intensive 
unit care on admission found a conscious patient GCS 15/15, Saturation was 60% ambient air , hemodynamic stable, 
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febrile at 38.5C. biological balance finds lymphopenia with elevated LDH and Ferretinemie levels, blood gaz : PO2 to 
70mmhg under optiflow (oxygen flow at 70l/min and FIO2 at 100%), Chest CT with 75% CORADS 6 (Figure 1),put under 
hydroxychloroquine , azithromycin , dexamethasone 8mg/j , enoxaparin 0.6ui/12, 3erd generation cephalosporins  2g/j 
and ciprofloxacin 200 mg/12h  , Paracetamole , Vitamine C et Zinc , at 2end day of his admission the patient presented 
an aggravation of his state needed to be intubated, with a baby lung ventilation parametre ( vt a 420ml , Fr a 20, PEEP a 
10 , FiO2 a 100%) with a hemodynamique need support by the norépinéphrine (1mg/h ), the blood gaz  post intubation 
found ,a ratio of PaO2/Fio2 at 70 with metabolic acidosis , a chest X-ray made: white lung in bilateral (figure 2), 
subsequently, the patient did not present an improvement in his respiratory status, even though he placed it in 
Decubitus ventral with a PaO2/FiO2 ratio always less than 100 .the patient was put on ECMO VV ( femoral and right 
jugular )  on day 4 of his hospitalization and J2 of his intubation. Under ECMO the PaO2/FiO2 ratio improved to 180, at 
j6 the patient presented a septic shock requiring an increase in doses of noradrenaline arriving 5 mg/h complicated of 
an acute renal failure class Kadigo 3 (anuria of 15 hours with DFG at 30 ml/min/1.73m2) A blood gas shows a pH at 
6.89, PO2 at 150 mmhg; PCO2 at 35 mmhg, HCO3- 6.5mEq/l . the patient was dialysis by a continuous hemofiltration 
CVVH (figure 1) by inclusion of a CRRT device in the ECMO circuit as well as put on piperacillin tazobactam amikacin 
and fluconazol , At 28h of continuous hemofiltration the patient still presents a worsening of his hemodynamic state 
and died at 48h after his connection to hemofiltration. 

 

Figure 1 Patient dialysis by a continuous hemofiltration CVVH , by inclusion of a CRRT device in the ECMO circuit. 

3 Discussion  

The use of venous-venous extracorporeal membrane oxygenation (VV-ECMO) due to the virus SARS-CoV-2 and the 
clinical disease Covid-19 in the management of acute respiratory distress syndrome (ARDS) can improve gas exchange 
and may reduce Lung injury caused by ventilator [1] ,A  study made by the A.combes team showed that in a trial 
involving patients with very severe ARDS, an analysis of the primary endpoint (60-day mortality) showed that early 
ECMO had no obvious benefit compared with traditional mechanical ventilation strategies (including cross-use ECMO) 
(28% of patients in the control group used it) [2]. As the life support for patients with cardiopulmonary failure, ECMO 
is a long-term invasive respiratory and circulatory assistance system. During ECMO treatment, there are a variety of 
risk factors that may lead to adverse complications, such as long-term implantation of artificial devices, non-
physiological interventions on the respiratory and circulatory systems, and the patient’s pathophysiological 
condition[3].The mechanical-related complications of the ECMO system are caused by mechanical equipment 
dysfunction, including thrombosis, intubation problems, oxygenator dysfunction, and air embolism. We also found that 
bleeding, renal insufficiency, infection, hemolysis, hyperbilirubinemia, and certain circulatory, respiratory and 
neurological complications are non-mechanical complications. In addition, patients receiving ECMO treatment usually 
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suffer from drug-resistant bacterial infections [4]. There are many methods to perform CRRT during ECMO, which can 
be divided into three main methods: RRT is performed through venous access that has nothing to do with the ECMO 
circuit, introduction of a hemofiltration filter into the ECMO circuit using intravenous infusion pumps to control the 
ultrafiltrate volume and inclusion of a CRRT device in the ECMO circuit [5] (figure 2). 

 

Figure 2 Methods of combining ECMO and the CRRT circuit 

For our case , the staff chose ECMO-V V because the patient was on a Refractory hypoxemia due to damage of the 
respiratory system alone, the evolution was marked by a state of septic shock complicated renal failure (Kadigo 3) which 
needed a continuous renal replacement therapy ( CRRT) by inclusion of a CRRT device in the ECMO circuit .in letterature 
a higher mortality rate was observed after data analysis, which indicates that the requirement for renal placement 
therapy could be the risk factor for mortality, A recently published paper by Luo et al. [6] showed that AKI is associated 
with in hospital mortality in critically ill patients, no matter if it was defined by RIFLE, AKIN or KDIGO criteria. The 
adverse outcome is related to the increased severity of AKI. In populations needing ECMO, a similar situation was 
observed [6-7]. In a cohort study by Zwiers et al. [8] using RIFLE criteria, two thirds of neonates receiving ECMO had 
AKI, and the mortality risk in the Failure category was significantly increased. We tried to assess the difference in AKI 
between ECMO and ECMO plus CRRT groups.  

4 Conclusion 

The association between ECMO and CRRT might be a safe and effective technique that improves fluid balance and 
ameliorates electrolyte disturbances. A variety of ECMO and CRRT combination methods can be chosen depending on 
the experience of the teams, and despite the mortality rate during this combination, this remains an association that 
should be investigated in order to improve the prognosis of kidney failure on ECMO.  
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