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ABSTRACT 
Background: Currently, there is no standardized approach to 
managing critically ill COVID-19 patients with acute kidney injury 
and ST-elevation myocardial infarction. Continuous renal 
replacement therapy is a routinely used technique in managing critical 
patients in the intensive care unit. This procedure is applicable in 
patients with unstable hemodynamic, renal, or non-renal indications, 
such as removing the excess urea and creatinine from patients with 
acute kidney injury or clearing the tumor necrosis factor from patients 
with systemic inflammations.  
Method: This was a retrospective case report, after analysis of patient 
clinical data. The patient provided written informed consent to publish 
their case details and any accompanying images. The study protocol 
complies with the requirements of the institute’s committee of Haji 
Adam Malik Hospital, Medan, Indonesia. 
Results: This report presents a case of ST-Elevation myocardial 
infarction with COVID-19 infection and acute kidney injury who 
successfully managed by percutaneous coronary intervention and 
continuous renal replacement therapy. This patient was prepared for 
percutaneous coronary intervention and intubated with consideration 
of strict infection control. To improve the outcomes, we performed 
continuous renal replacement therapy with continuous venovenous 
hemodiafiltration mode. The patient improved with a stable 
hemodynamic and better renal function after 24 hours of continuous 
renal replacement therapy. 
Conclusion: Early continuous renal replacement therapy might be 
beneficial in treating COVID-19 patients with AKI, who previously 
underwent percutaneous coronary intervention for ST-elevation 
myocardial infarction. 
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INTRODUCTION  
Up to December 2020, Covid-19 has infected almost 80 million people globally, with 1.75 

million related death. This disease is often accompanied by comorbidities. (1) In China, a study 
analyzing 44,672 confirmed cases showed that 4.2% of them had cardiovascular diseases. (2) 
Meanwhile, a study from the USA indicated that coronary artery diseases were among the most 
common comorbidities in COVID-19 patients, accounting for 11.1% of cases. (3) 

Recent studies suggested that acute kidney injury (AKI) might be associated with COVID-19 
severity and outcomes. (4) From a meta-analysis, the prevalence of AKI in Covid-19 patients was 
17%. 77% of patients with AKI had a severe infection, 52% died. (5) 

ST-Elevation Myocardial infarction (STEMI) is an emergency condition with a high incidence 
of sudden death. Revascularization of the occluded artery is required in STEMI management to 
reduce morbidity and mortality rate successfully. Acute kidney injury (AKI) is a renal complication 
that is frequently found in STEMI patients. STEMI might cause hemodynamic changes and increase 
endogenous vasoconstrictors’ release, resulting in renal arteriolar vasoconstriction and kidney under 
perfusion. (6) The development of AKI in STEMI patients is associated with poor prognosis and 
higher morbidity and mortality rate. The incidence of AKI in STEMI patients ranges from 5-30%. (7) 
A cohort study in 3,210 acute myocardial infarction patients reported that 13% developed AKI, and 
renal replacement therapy (RRT) was required in 20% of those AKI patients. (8) Continuous renal 
replacement therapy (CRRT) has been used widely to treat critically ill patients with AKI. To this 
date, there is no standardized management of STEMI patients with AKI and COVID-19 infection.  

This article discusses the case of an elderly patient with STEMI and COVID-19 who developed 
AKI during hospitalization and successfully treated with PCI and CRRT. 

 
METHOD 

This was a retrospective case report, after analysis of patient clinical data. The patient provided 
written informed consent to publish their case details and any accompanying images. The study 
protocol complies with the requirements of the institute’s committee of Haji Adam Malik Hospital, 
Medan, Indonesia. 
 
CASE DESCRIPTION 

A 58 years old male was referred to our center with shortness of breath and chest pain. The patient 
was diagnosed with COVID-19 and myocardial infarction in the previous hospital before referred to 
our center for percutaneous coronary intervention (PCI). He also had a history of hypertension, type 
2 diabetes mellitus, and smoking for approximately ten years.  

Based on initial examination, we found that the vital signs were blood pressure: 164/90 mmHg, 
heart rate: 90 beats per minute, respiratory rate: 36 breaths per minute, and oxygen saturation: 99% 
on 15 liters O2 via a non-rebreathing mask. The patient’s consciousness was assessed with the 
Glasgow Coma Scale (GCS), and we found that he was vigilant (GCS 15). 

We then performed electrocardiography, and the record showed an inferolateral infarction. The 
chest x-ray indicated pneumonia and hypertrophy of the left ventricle. We suspected an acute kidney 
injury from the laboratory results as there was a significant elevation in blood ureum and creatinine 
levels. The baseline ureum level was 140 mg/dL, and the creatinine was 43 mg/dL. The arterial blood 
gas analysis suggested respiratory acidosis. We also found an elevated lactic acid concentration, with 
1.8 mmol/L.  
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The patient was scheduled for PCI the following day. Before conducting the procedure, we 
performed intubation and inserted central vascular access to minimize the contamination. After the 
catheterization, we performed CRRT with continuous venovenous hemodiafiltration (CVVHDF) 
mode with dose setting shown in figure 1 to treat renal and non-renal indications in this patient.  

Before the CRRT, the patient was initially put on a mechanical ventilator with a BiPAP setting, 
PEEP 5 cmH20, FiO2 80%, and oxygen saturation was 99%. After 24 hours of receiving CRRT, we 
saw an improvement of the hemostasis function, oxygenation, and perfusion with inotropic and 
vasopressor. The patient showed stable hemodynamic, better renal function (improvement in serum 
creatinine and ureum level), and lower lactic acid level, as shown in figure 2.  

Over the next few days, we performed ventilator weaning, and the patient was successfully 
extubated after three days. On the 8th day, the polymerase chain reaction (PCR) swab result was 
negative, and the patient was moved to the regular ward after recuperating from COVID-19. 
 

 

Figure 1. Dose settings of CVVHDF 

DISCUSSION 
The COVID-19 pandemic has contributed to changes in medical procedures, including PCI in 

STEMI patients. This situation often causes delays in patients’ assessment at the emergency 
department. Subsequently, strict infection control affects the working mechanism in our 
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catheterization laboratory. In this case, we decided to apply a central venous catheter and early 
intubation to minimalize contamination. 

RRT has been widely used in ICU settings, although the evidence to support the current practice 
is still limited. RRT plays a vital role in supporting renal dysfunction with multiple organ failure. (9) 

The major difference between CRRT and IRRT is the speed of removing water and waste. CRRT has 
become a preferable choice of RRT to treat AKI in ICU settings because of the advantage, such as 
the tolerance in unstable hemodynamic patients, as it removes water and waste at a slower rate. A 
systematic review by Rabindranath et al. reported no difference between the group treated with CRRT 
and IRRT in ICU mortality. Although many studies in this review showed that IRRT increases 
bleeding risk, it concluded no significant difference between these two groups. (10) 

The mechanism of kidney injury associated with COVID-19 infection is unclear. Various 
hypotheses such as virus-induced cytopathy of renal tissue and sepsis due to cytokine storm might 
answer this. (11) In this case, we decided to treat the patient with CVVHDF due to COVID-19 
infection. CVVHDF has been reported useful in eliminating inflammatory cytokines (TNF-alpha, IL-
1 beta, IL-6, and IL-8) and endotoxin in patients with sepsis. (12) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Improvement in the parameter of creatinine serum, ureum, and lactic acid after 24 hours 
of receiving CRRT. 

 

The initiation time and period use of CRRT also play a vital role in the survival of AKI patients. 
Patients initiated on CRRT >6 days after the first diagnosis of AKI have higher mortality than patients 
who started earlier. The mortality rate also increases in patients exposed to CRRT treatment for >10 
days (71.3% vs. 45.5%). (13) In this patient, we found that the treatment of CVVHDF for only 24 
hours resulted in AKI resolution (decrease of serum creatinine and ureum level). We did not observe 
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any hemodynamic instability and elevated lactate levels during and after the treatment. Another 
reason for this successful treatment is probably because of the initiation time of CRRT treatment. We 
conducted this treatment for <6 days since the patient was first diagnosed with AKI. 

The optimal dose of CRRT in treating AKI has not been established. The largest trial suggested 
no additional benefit when using the effluent flow rate of more than 20 mL/kg/hr. (14) To our 
knowledge, there is no published guideline about the dosing of CRRT in the treatment of AKI, 
whether it is caused by COVID-19 or other etiology. Therefore, the use of CRRT should be carefully 
assessed not only in terms of dosing but also in duration and initiation time. 
 

CONCLUSION 
Early continuous renal replacement therapy might be beneficial in treating COVID-19 patients 

with AKI, who previously underwent percutaneous coronary intervention for ST-elevation 
myocardial infarction. 
 
 
ABBREVIATIONS 
AKI, Acute Kidney Injury; PCI, percutaneous coronary intervention; GCS, Glasgow Coma Scale; 
CRRT, Continuous renal replacement therapy. 
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