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1 HA-130 Hemoperfusion Cartridge in the Treatment of

Cast Nephropathy in a 58-year-old Male with Multiple

Myeloma: A Case Report

Joanna Margarita S. Santos, M.D., Maria Kristina L. Alolod M.D., 

Section of Nephrology, St. Luke’s Medical Center, Quezon City, Philippines

This report highlights the use of hemoperfusion using HA 130 cartridge in combination with

chemotherapy using Bortezomib in reducing free light chain levels in a 58-year-old male that

developed renal failure secondary to cast nephropathy. Patient was able to achieve reduction in

free light chain levels, improvement in renal function and eventually independence from

hemodialysis four weeks after the last hemoperfusion treatment.

CASE REPORT

In this case report we describe the use of HA 130 hemoperfusion cartridge in the treatment of cast

nephropathy in Multiple Myeloma. A 58-year-old male, diabetic, non-hypertensive came in for 5-day

history of generalized body weakness, associated with myalgia, lumbar pain and undocumented

fever, with 1-day history of loose stools and vomiting which prompted consult. After admission he

was diagnosed with Acute Renal Failure and Multiple Myeloma. Medical tests revealed that he

had multiple lytic bone lesions, high levels of serum B2-MG and free kappa light chains, and

monoclonal gammopathy. The patient received combined hemodialysis with hemoperfusion were

done using HA 130 filter and high flux dialyzer for 2.5 hours then hemodialysis for three times a

week. He was also started on chemotherapy using Bortezomib with Dexamethasone for 2 cycles.

Totally he received 14 sessions of combined hemoperfusion with hemodialysis, then free kappa and

lambda light chains remarkably. Patient was maintained on hemodialysis three times a week and

was discharged after 55 hospital days. With the outpatient hemodialysis, the patient showed renal

recovery and was eventually off hemodialysis four weeks after the last hemoperfusion treatment.
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BACKGROUND

Multiple myeloma is a plasma cell neoplasm that results in the production of monoclonal

immunoglobulin. Renal failure is a common complication of multiple myeloma, occurring in

approximately one-half of patients on initial presentation and is associated with increased mortality.

Among patients who develop renal failure, progression to end stage kidney disease is common

and is associated with decreased patient survival [1-3]. Cast nephropathy in particular, is

considered to be one of the major mechanisms of renal failure in multiple myeloma, and is

characterized by precipitation of free light chains in the distal nephron, leading to intratubular

obstruction, leading to inflammation and fibrosis [4].

Recent studies have demonstrated the use of extracorporeal methods such as plasmapheresis

and high-cutoff membrane dialysis[5] as an adjunctive therapy to chemotherapy in the

management of cast nephropathy, however currently there are no existing guidelines in the use of

extracorporeal therapies in the management of complications of multiple myeloma [6].

Hemoperfusion is an extracorporeal treatment technique which utilizes adsorption in the removal

of specific toxins. In a cohort study in 2017 and a case report in 2019, the use of adsorption

cartridges in patients with myeloma cast nephropathy showed higher rates of survival and renal

recovery [7-8]. The HA 130 cartridge in particular has a resin pore size distribution of 500-40 KDa

and is able to remove molecules at 5-30kDa [9-10].

CASE PRESENTATION

A 58-year-old male, diabetic, non-hypertensive came in for 5-day history of generalized body

weakness, associated with myalgia, lumbar pain and undocumented fever, with 1-day history of

loose stools and vomiting which prompted consult. Upon admission blood tests done revealed

anemia with a hemoglobin of 7.8g/dl, creatinine of 9.97mg/dL and potassium of 5.5mmol/L. He

was diagnosed with acute renal failure and underwent hemodialysis on the second hospital day.

On workup he had lytic bone lesions in the spine, pelvis and cranium on CT scan and X-ray. Serum

beta 2 macroglobulin and free kappa light chains were both elevated at 12,618ng/dl and

19,250mg/L, respectively, with Serum Protein Electrophoresis (SPEP) and Serum Free Light Chain

(sFLC) tests showing a monoclonal gammopathy. Bone marrow biopsy was done with findings of

markedly hypercellular marrow with 80% plasma cells confirming the diagnosis of Multiple

Myeloma. Combined hemodialysis with hemoperfusion were done using HA 130 filter and high flux

dialyzer for 2.5 hours then hemodialysis for three times a week. Patient was also started on

chemotherapy using Bortezomib with Dexamethasone for 2 cycles.

Patient had a total of 14 sessions of combined hemoperfusion with hemodialysis, and on repeat

free kappa and lambda light chains decreased to 212.5mg/L and 41.0mg/L, respectively. Patient

was maintained on hemodialysis three times a week and was discharged after 55 hospital days.

Outpatient hemodialysis was continued three times a week, and after 2 weeks, patient showed

signs of renal recovery with a repeat creatinine of 2.1. Four weeks after discharge patient was

independent of hemodialysis with a repeat creatinine of 1.3mg/dL and had completed cycle three

of chemotherapy.
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DISCUSSION

In this report we describe a case of multiple myeloma initially presenting with symptoms of

weakness, fever and bone pain. Severe acute kidney injury was evident in the onset of presentation,

as the patient had a creatinine of 9.97mg/dl on admission with symptoms of uremia. The

mechanisms of renal injury in multiple myeloma in this case may have been a combination of factors,

which include light chain cast nephropathy, intravascular volume depletion and exposure to

nephrotoxic agent. The patient had a history of intake of nonsteroidal anti-inflammatory drugs

(Mefenamic acid) 5 days prior to admission, which may have aggravated renal vasoconstriction, in

the setting of a volume depleted state from gastrointestinal losses. Indications for hemodialysis for

this patient was increasing azotemia with hyperkalemia and beginning signs of uremia.

Early identification and treatment of cast nephropathy was vital for this patient in improving renal

function and achieving independence from dialysis. The mechanism of cast nephropathy involves

tubular obstruction from the precipitation of monoclonal serum free light chains. Rapid reduction of

circulating free light chains was important in order to decrease further inflammation and tubular

damage and fibrosis and based on several studies, is associated with renal recovery [11].

At present, there are no existing guidelines regarding extracorporeal methods in the management of

multiple myeloma. In this case, we utilized hemoperfusion using HA 130 cartridge, that can remove

molecules at 5-30kDa in order to rapidly remove free light chains. Serum kappa free light chains

measure approximately 25kDa and is within the range that can be effectively removed by this filter.

A total of 14 sessions of hemoperfusion with hemodialysis was done for this patient during the

admission prior to being discharged. This case is significant, that it demonstrated hemoperfusion

using HA 130 filter with chemotherapy using bortezomib resulted in reduction in free light chain

concentrations, and in this case resulted in improvement in renal function. This patient continued to

show signs of renal recovery and was able to achieve independence from hemodialysis 4 weeks

after discharge.

CONCLUSIONS

This report highlights the use of hemoperfusion using HA 130 cartridge in combination with

chemotherapy using Bortezomib in reducing free light chain levels in a 58-year-old male that

developed renal failure secondary to cast nephropathy. Patient was able to achieve reduction in free

light chain levels, improvement in renal function and eventually independence from hemodialysis

four weeks after the last hemoperfusion treatment.

RECOMMENDATIONS

Further studies using a randomized control trial on the use of hemoperfusion in directly reducing

serum free light chain levels is recommended. The value of hemoperfusion on the rate of

independence from hemodialysis as well as survival rates among patients with renal failure

secondary to multiple myeloma may also be worth investigating using larger studies.
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2 EFFECTIVENESS OF HEMOPERFUSION BY RESIN

HA330 IN SUPPORTIVE TREATMENT OF SEVERE

ACUTE PANCREATITIC PATIENTS

Nguyen Thanh Tu*, Nguyen Huu Quan**, Nguyen Van Chi**

* Hanoi Medical University, ** Bach Mai Hospital

ABSTRACT

Objectives

The aim of this study is to describe the results of HA330 resin - directed hemoperfusion therapy in

treatment of patients with severe acute pancreatitis in the early stage of the disease.

Methods

HA330 resin directed hemoperfusion therapy was applied in 22 patients diagnosed with acute

pancreatitis (according to Alanta 2012 criteria) and severe acute pancreatitis (according to

American Society of Pancreas 2007 criteria) within the first 5 day of disease at Emergency

Department – Bach Mai Hospital and who accepted the therapy from April 2019 to August 2019.

These patients were treated with hemoadsorbtion once a day in 3 consecutive days and in 4 hours

session. We evaluated clinical and paraclinical variables over time: at admission (T0), 24 hours (T1),

48 hours (T2) and 72 hours after hospitalization (T3).

Results

The results showed that, intra-abdominal pressure in patients with hemoperfusion at T3 decreased

compared to that at T0 and 24-hour urine output at T3 increased compared with that at T1, the

difference was statistical significant. For inflammatory biomarkers, serum interleukin-6 concentration

was not a standard variable (p <0.05). This concentration at T3 decreased than that at time T0, the

difference was statistically significant (p <0.05).

Conclusions

This study showed that HA330 resin hemoperfusion was effective in the treatment of patients with

severe acute pancreatitis in the early stages of the disease.

Figure 1. Changes in intra-abdominal pressure Figure 2. Changes in serum interleukin-6 level
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INTRODUCTION

Acute pancreatitis is an acute pancreatic damage caused by activation of pancreatic enzymes right

inside the gland causing pancreatic organ necrosis, complicated progression from a mild local

manifestation to a severe degree with multi-organ failure with high mortality rates. Regarding the

pathogenesis of acute pancreatitis, the central role was due to inflammatory mediators. When

pancreatic necrotizes of any cause, the damaged tissue will release inflammatory mediators into the

blood including many cytokines such as IL-1, IL-6, IL-8, TNFα ... This substance continues to

enhance the inflammatory response not only in the pancreas but also in other organs such as the

heart, lungs, liver, kidneys. In severe acute pancreatitis, cytokines will be produced very quickly and

abundantly within the first week of onset of illness causing a "cytokine storm" [1-2]. The disease

progression will be through three stages: local lesions, systemic inflammatory response and multiple

organ failure [3].

The treatment of acute pancreatitis is basically the treatment of the cause (if any: gallstones,

pancreatic stones); symptomatic treatment and treatment of complications if any. A number of

supportive treatments in recent years aimed at reducing cytokine levels in patients with severe acute

pancreatitis have been shown to be effective. Intravenous-venous dialysis (CVVH) has been shown

to remove cytokines, stopped the vicious cycle causing multiple organ failure, and significantly reduce

SOFA scores and mortality [4]. Recently, in one study in China in 2012, Lu-yi Liu et al., demonstrated

that in the context of multi-organ failure, hemoperfusion by resin based adsorbent in combination with

CVVH has significantly reduced cytokine levels compared to CVVH filtration alone [5]. However, in

Vietnam, there has not been any research on the application of this adsorption therapy in patients

with severe acute pancreatitis as well as the complications during the implementation of this

technique. Therefore, we conducted this study to describe the results of adsorption therapy by HA330

resin column in combination therapy for severe acute pancreatitis.

METHODS

1. Patient selection

1) Inclusion criteria

(1) Patients with diagnosis of acute pancreatitis based on revised 2012 ALANTA criteria

(2) Onset ≤ 5 days

(3) Patients with diagnosis of severe acute pancreatitis within 1 week based on the American

Pancreatitis Association 2007: at least 1 organ failure (SOFA score for individual organ ≥ 2) without

prior underlying diseases and/or inflammatory diseases

(4) Patients and/or family agreed study consent

2) Exclusion criteria

(1) From patients side

• Acute pancreatitis due to mechanical obstruction in which surgery was indicated

• Immunocompromise or under immunotherapy

• Secondary pancreatitis due to septic shock and multiple organ failure

(2) For indication for hemoperfusion

Mean arterial pressure could not obtain 65 mmHg even with aggressive fluid resuscitation and

vasopressor
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2. Methods

(1) A prospective, observatory study which had been carried out at the Emergency Department of

Bach Mai hospital from April 2019 to August 2019.

(2) Sample size: all patients met inclusion criteria

3. Study protocol

Patients recruited in this study should be hemodynamic stable or under control, airway under control,

central venous catheter placement, circulatory fluid supplemented, femoral venous catheter

placement. Blood test had been carried out on admission (T0), then hemoperfusion was performed

on JK machine with blood pumping speed of 80-160 ml / min, treatment duration of 4 hours. After 24

hours from admission (T1), clinical evaluation and blood test had been done. Conducting 2nd

session 24 hours after 1st session, clinical assessment and blood collection after 48 hours of

admission (T2) and 3rd session had been carried out 24 hours after 2nd session, clinical evaluation

and blood test collected after 72 hours of admission (T3). After the end of hemoperfusion, additional

follow-up tests will be taken daily (Ttd1, Ttd2). Data collection had been done at time intervals

including variables and indicators.

4. Data analysis

The data was processed statistically by SPSS 16.0 software. Calibration of standard variables by
Kolmogorov test. Standard variables are described as mean ± standard deviation, variables that do

not follow the standard rule described by Box-plot graphs. For pairing comparison, if it is a standard

variable using Paired - Sample T Test, if it is a non-standard variable using Wilcoxon test. The

difference was statistically significant when p <0.05.

5. Ethical issues

Family members of patients agreed to participate in the study. Medical records and photos are

confidential. The research topic has been approved by the Science and Medical Ethical Committee

of Bach Mai Hospital and Hanoi Medical University.

RESULTS

1. Changes in organ function

1) Changes in 24 hours urine output

The 24-hour amount of urine was the standard variable (p> 0.05). The number of 24-hour urine at
the time of T1 was 852 ± 553 ml, at the time of T3 was 1507 ± 1095 ml. Compared to admission,

the 24-hour urine output increased after 3 sessions of hemoperfusion, the difference is statistically

significant (p <0.05).

2) Changes in intraabdominal pressure

Intra-abdominal pressure was not the standard variable (p <0.05). Intra-abdominal pressure at T3

decreased compared to that at T0, the difference was statistically significant (p <0.05).

2. Changes in serum interleukin – 6 level

Serum interleukin - 6 concentration was not a standard variable (p <0.05). This concentration at T3

decreased than that at time T0, the difference was statistically significant (p <0.05).
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Figure 1. Changes in intra-abdominal pressure

CONCLUSIONS

In patients with severe acute pancreatitis in the early stages, HA330 resin filter adsorption technology

helps to significantly reduce the concentration of Interleukin-6 in serum and can reduce the

complication of multi-organ failure.
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3 Severe Leptospirosis with Multiple Organ Failure

Treated with Renal Replacement Therapy, ECMO and

Hemoperfusion using HA 330: A Case Series

Romina A. Danguilan, Mel-Hatra I. Arakama, Eric Chua

National Kidney and Transplant Institute, Philippines

BACKGROUND

Leptospirosis is an endemic zoonosis in the Philippines precipitated by disasters and extreme

weather events. It emerged as an important cause of pulmonary hemorrhage and acute kidney

injury. This case series aimed to describe the use of hemoperfusion therapy using HA 330 cartridge

in patients with severe leptospirosis who were on extracorporeal membrane oxygenation (ECMO)

together with renal replacement therapy (RRT).

METHODS

We included patients with severe leptospirosis who acute respiratory distress syndrome and acute

renal failure. All patients received a minimum of 3 hemoperfusion treatments using HA 330 cartridge

for 3 hours for 3 days and underwent additional treatments depending on their hemodynamic status.

Blood flow rates were kept between 150-200mL/minute. Sequential organ failure assessment

(SOFA) score, demand for inotropes to achieve a MAP 65 (µ g/h*mmHg-1), HsCRP and

Procalcitonin were collected at the baseline until after the last hemoperfusion therapy. Renal and

patient survival were also noted.

RESULTS

There were 19 patients who were included in this case series. Fourteen patients survived and all

patients recovered their pulmonary and renal function. Five patients died.

CONCLUSION

There was a decrease of Procalcitonin, HsCRP levels, SOFA scores, and decrease of inotropes

after the first hemoperfusion, allowing adequate blood pressure support to do the ECMO and renal

replacement therapy. It stabilized the hemodynamic status of the patient.
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4Clinical Outcomes of Hemoperfusion Using HA330

Cartridge Among Patients with Sepsis in St. Luke’s

Medical Center

Chrysanta V. Octaviano, M.D., Maria Kristina L. Alolod M.D., 

Section of Nephrology, St. Luke’s Medical Center, Quezon City, Philippines

INTRODUCTION

Hemoperfusion is among the extracorporeal blood purification therapies proposed to improve

outcomes in sepsis by removing inflammatory mediators from the blood. Results of earlier studies

are conflicting hence this study aimed to determine the clinical outcomes of hemoperfusion using

sepsis (Jafron HA330) filter among patients with sepsis.

METHODS

We retrospectively investigated 41 patients and reviewed their demographic data, routine

biochemistry, microbiological data, site of infection, APACHE II score, procalcitonin level, inotropic

score, duration of mechanical ventilation, ICU stay, and ICU and 28-day mortality rate. We

compared the characteristics of patients who survived and did not survive after 28 days of

observation and their mean arterial pressure (MAP), inotropic score, creatinine, APACHE II score,

procalcitonin before and after hemoperfusion treatment.

RESULTS

The ICU mortality rate and 28-day mortality rate were 46.34% and 41.6% respectively which are

lower than the predicted mortality rate of 49.70% based on the APACHE II score before

hemoperfusion treatment and 54% among patients with septic shock. There is a significant

difference between the non-survivors and the survivors in terms of duration of ICU stay (P=0.006),

duration of mechanical ventilation (p=0.029), number of hemoperfusion treatment (p=0.007) and

timing of hemoperfusion (p=0.006). Early hemoperfusion treatment (within 48 hours) has significant

effect on the duration of ICU stay (p=0.008)and duration of mechanical ventilation.

CONCLUSION

Hemoperfusion treatment results in lower ICU and 28-day mortality rate, shorter ICU stay and

duration of mechanical ventilation. We recommended early hemoperfusion treatment as it reduces

the duration of ICU stay and mechanical ventilation.

P
O

S
T
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Continues renal replacement therapy (CRRT) with

disposable hemoperfusion cartridge: A promising

option for severe COVID-19

Farzaneh Dastana,b, Ali Saffaeic, Seyed Mehdi Mortazavib, Hamidreza Jamaatib,Nadia Adnanid, 

Sasan Samiee Roudie, Arda Kianif, Atefeh Abedinib,Seyed MohammadReza Hashemianb,*

a Department of Clinical Pharmacy, School of Pharmacy, Shahid Beheshti University of Medical Sciences, Tehran, Iran 

b Chronic Respiratory Diseases Research Center (CRDRC), National Research Institute of Tuberculosis and Lung Diseases (NRITLD), Shahid 

Beheshti University of Medical Sciences, Tehran, Iran 

c Student Research Committee, Department of Clinical Pharmacy, School of Pharmacy, Shahid Beheshti University of Medical Sciences, Tehran, Iran 

d Nephrology Research Center, Department of Nephrology, School of Medicine, Alborz University of Medical Sciences, Karaj, Iran 

e Infectious Research Center, Department of Infectious Disease, School of Medicine, Iran University of Medical Sciences, Tehran, Iran 

f Tracheal Diseases Research Center, National Research Institute of Tuberculosis and Lung Diseases (NRITLD), Shahid Beheshti University of 

Medical Sciences, Tehran, Iran

Cytokine release syndrome is prevalent in severe cases of COVID-19. In this syndrome, an

uncontrolled response of immune system occurs. Extracorporeal blood purification has been proven

to effectively remove the released inflammatory cytokines. Here, we reported a successful case to

represent our experience of extracorporeal blood purification in a patient with severe COVID-19.

CASE REPORT

A 54-year old man presented to the emergency department of Erfan Niyayesh Hospital, Tehran, Iran, with

complains of high-grade fever, cough, and dyspnea for five days. At admission time, he had fever up to38
°C.Peripheraloxygensaturationwas90%witha facemask. No abnormality was seen in laboratory results except

positive C-reactive protein, lymphopenia with 570 cells/mL, and severe respiratory acidosis. The chest X-ray

imaging revealed bilateral infiltration in both upper and lower lobs (Fig. 1a). The patient had no underlying

diseases and history of medicine usage. Reverse transcription polymerase chain reaction (RT-PCR) sample

for COVID-19 was reportedpositive and according to RT-PCR test and clinical symptoms, the diagnosis of

COVID-19 was made for the patient. The therapeutic regimen included Hydroxychloroquine at a dose of

200mg P.O. BID and lopinavir/ritonavir at a dose of 200/50 mg P.O.BID initiated for the patient. After four

days, the clinical condition of the patient was deteriorated and he was subjected to intubation for invasive

mechanical ventilation. The peripheral oxygen saturation decreased to 82%. The chest X-ray imaging showed

the progressive infiltration (Fig.1b) and the patient was categorized as a critically COVID-19 case with

remarkable acute respiratory distress syndrome (ARDS). The plasma level ofinterlukin-1 (IL-1),IL-6,IL-8, and

tumor necrosis factor alpha were measured at this time. The results showed high levels of inflammatory

cytokines. The urine output also decreased to 200mL during the last 12h and creatinine increased to1.5mg/dL.

At this time, it is decided to start continuous renal replacement therapy (CRRT, Prismaflex, Baxter, IL, USA)

with disposable hemoperfusion cartridge (HA 380 cartridge, Jafron Biomedical Co., China) due to cytokine

release storm and hypoxemia. A Shaldon catheter was inserted and CRRT was done for three sessions. The

CRRT modality was continuous veno-venous hemofiltration (CVVH). The replacement fluid volume was

removed by 35mL/kg/h and the pump circulated blood by 250mL/min. Priming of hemoperfusion was done

with saline, and the cartridge was primed in a vertical position with the arterial side facing downward. A bolus

dose of 2500 IU of heparin was administered into the arterial line, the cartridge was kept inlet side down, and

blood flow through the cartridge was begun.Totally,6000 IU was needed through the procedure. CRRT was

started with a high ultrafiltration rate (200mL/h).Each cartridge was replaced with a new cartridge after 6h.

The fluid removal rate was decreased to 50 mL/h after 8 h and then to zero mL/h during the last 8 h in the first

24 h. The second and the third sessions of CRRT were conducted by 0 mL/h fluid removal. A 24-h rest

between sessions, was considered to avoid the probable coagulopathy and electrolyte abnormality.
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After three sessions of CRRT plus hemopurification, the clinical condition of the patient was improved with the

peripheral oxygen saturation of 95%. The creatinine also decreased to 1.1 mg/dL after the end of CRRT and

urine output reached to 70 mL/h. No laboratory abnormality was seen during the CRRT. The chest X-ray

revealed recovery of both lungs following the completion of 3 sessions of hemopurification (Fig. 1c). Also, the

inflammatory cytokines were measured 48 h following the last session of hemoperfusion and showed a

remarkable decrease. IL-1, and IL-6 were decreased from 523.3 pg/mL to 38.25 pg/mL, and 226.35 pg/mL to

210.18 pg/mL, respectively. The measurements also showed the decrease in IL-8 from 886.5 pg/mL to 482.4

pg/mL. Tumor necrosis factor alpha level decreased from 49.5 pg/mL to 47.3 pg/mL at the end of 3 sessions of

hemoperfusion. The patient was finally transferred to the ward with an acceptable clinical condition. The

“cytokine cascade” in patients with new coronavirus (COVID-19) is a leading cause of death in critically ill

patients [1]. A variety of blood purification technology treatment methods such as CRRT plus hemoperfusion

seem to be effective in certain cases. Cytokine release storm is the probable Phenomenon in severe COVID-

19 cases [2]. Extracorporeal organ support can not only support vital organ functions such as the heart, lungs,

kidneys, and liver but also avoid organ damage by removing excess inflammatory mediators [3]. Extracorporeal

blood purification technology has been proven to effectively eliminate inflammatory cytokines such as CRP, IL-

1, IL-6, etc. [4]. Here, we reported a successful case to represent our experience of extracorporeal blood

purification in a patient with confirmed COVID-19. In this case, IL-6 was high and Tocilizumab, as an IL-6

antagonist, was another potential agent. However, Tocilizumab therapy may be associated with adverse effects

and the access to Tocilizumab is limited in Iran. Also, tocilizumab is effective only on IL-6 regarding its

mechanism. Hemoperfusion can have impact on more than one cytokine and may be more effective. This case

responded to hemoperfusion and CRRT without remarkable complication. Hence, hemoperfusion with a

disposable cartridge may be a promising option to decrease the inflammatory cytokines in COVID-19 induced

ARDS. However, it is necessary to conduct clinical trials to find the efficacy and safety of this strategy.
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Hemoperfusion (HP) was helpful to prevent the development and progression of ARDS, AKI, liver

failure, and septic shock by removing cytokines and other inflammatory mediators and ultimately

preventing progression toward multiple organ failure.

ABSTRACT

A 54-year-old man diagnosed with COVID-19 was hospitalized in the intensive care unit. The patient’s O2

saturation was 80% using an oxygen mask, which was gradually declining. After 4 sessions of HP/continuous

renal replacement therapies (CRRT), O2 saturation reached to 95%, and the patient was transferred to the

general ward. Performing HP/CRRT at the early stages of ARDS can obviate the need for intubating patients

with COVID-19. Punctual and early use of HP and CRRT in the treatment of ARDS in patients with COVID-

19 prevented the progression of ARDS and patient intubation, reduced respiratory distress and the

patient’s dependence on oxygen, prevented other complications such as AKI and septic shock in

the patient, and reduced mortality and hospital length of stay.

Fig. 1. Patient’s chest X-ray 
when admitted to the ICU.

Fig. 2. Patient’s chest X-ray 
after session 2.

Fig. 3. Patient’s chest X-ray 
in time of transfer from the ICU 

to the general ward.

Fig. 4. Hemoglobin saturation of the
patient during the treatment period
from admission to the ICU until
discharge
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CASE REPORT AND PRESENTATION

A 54-year-old male with cough and dyspnea was referred to the emergency department 2 days ago. The

patient received antiviral (chloroquine, coltra, and siltamivir), antibacterial (meropenem and vancomycin), and

anticoagulant (heparin 10 U/kg/h) drugs. Due to the history of hypertension and diabetes mellitus, the patient

also received antihypertensive and diabetes medications.

The patient treated in the present report was diagnosed with COVID-19 for SOB, a decrease in O2 saturation

(80% with the reservoir bag mask), and transferred to the ICU. The patient had oliguria and a high level of BUN

and creatinine before ICU admission (creatinine 2.7 and BUN 70). The patient was heavily dependent on

oxygen O2 saturation, and it was rapidly decreasing to <70% upon mask removal.

HP (HA cartridge, Jafron Biomedical Co., Zhuhai, China) in combination with CRRT was initiated. The patient

had acute renal failure, and the patient had a history of diabetes and high blood pressure. Before the onset of

HP-CRRT, the patient has oliguria (urine <400 cm3 in 24 h). After HP-CRRT, the patient’s urine output reached

1,100 cm3 in 24 h. CRRT mode used was as follows: CVVH pre-dilution and post-dilution every 2 h, blood flow:

200–250 mL/min, substitution flow: 25 cm3/kg/h, UF rate: 20 cm3/h, heparin: 10 U/kg/h, patient weight: 70 kg.

The HP cartridge was added to the CRRT circuit simultaneously with the start of CRRT, and HP and CRRT

were started simultaneously. After 6 h, the HP cartridge was removed from the CRRT circuit, and CRRT was

continued. After 20 h, the second HP cartridge was added to the CRRT circuit, and it was used for 6 h and then

removed. The fluid balance was maintained neutral.

The O2 saturation of the patient gradually increased after the first hour of HP/ CRRT, reaching 95 and 100%

after several hours. Figure 2 shows the patient’s chest X-ray after the second HP cartridge application. After 24

h, the patient’s clinical condition was significantly improved. CRRT was then stopped. After about 10 h from

discontinuation, O2 saturation gradually declined and after 20 h reached about 90%, and CRRT/HP was

started again. Two HP sessions were performed within the following 24 h in conjunction with CRRT, and the

O2 saturation climbed above 95% again. CRRT continued for another 12 h, and the O2 saturation was still

above 95% using a mask with a reservoir bag. The patient’s creatinine and BUN levels also decreased

significantly (creatinine 0.7 and BUN 30). The patient’s dependence on oxygen decreased, and he could

remove the mask for a few minutes. The patient was monitored for loss of O2 saturation, but O2 saturation had

stabilized, and there was no decrease in the following 24 h. After 5 days, the patient was finally discharged

from the ICU.
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DISSCUSSION AND CONCLUSION

ARDS is the most common cause of intubation in patients with COVID-19 and admission in the

ICUs. Subsequently, septic shock, elevated liver enzymes and renal markers, acute hepatic and

renal failure, and multiple organ failure occurred and resulted in death for the patient. Cytokine

storm is addressed as one of the contributing factors to ARDS.

Applying HP/CRRT with a mechanism of adsorption appears to capture and harvest cytokines from

the blood, prevents them from lying on the wall of the alveoli and pulmonary arteries, and ultimately

prevents the incidence of ARDS and/or its progress [1-3]. Thus, we consider that there is a rationale

for early application of HP/CRRT before the patient’s clinical condition becomes so severe to require

invasive mechanical ventilation. This is especially true in the absence of pharmacological remedies

for the COVID-19 infection. Indications and duration of HP/CRRT should respond to specific criteria

in order to be consistent in the application of this rescue treatment. High level of inflammatory

markers and cytokines, the severe tendency to hypoxia, clinical signs of hemodynamic instability,

and need for vasopressor support may represent a trigger for early application of HP/CRRT. Further

studies are needed to confirm this hypothesis, but recent data are promising.

In conclusion, with clinical experiences we have shown that the application of CRRT/HP in the early

stages of ARDS, when the O2 saturation of the patient’s blood with a reservoir oxygen mask is

<90%, prevented the progression of the disease to moderate-to-severe ARDS, stabilized the O2

saturation, and gradually led to increased O2 saturation, prevention of intubation, improved clinical

conditions, reduced dependence on oxygen, discharge from ICUs, and ultimately discharge from the

hospital.
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HA330 Hemoperfusion combined with CRRT for severe

COVID-19 with sepsis, cases from Malaysia
* Edited from clinical data

Cytokine storm was common seen among COVID-19 patients, in patients with bacterial co-infection,

sepsis/septic shock was observed and with worse outcomes. Here we presenting with three cases

treated with HA 330 hemoperfusion combined with CRRT from Malaysia. Results showed that

patients’ organ function such as renal, liver or lung function was improved in degrees. Meanwhile,
the hemoperfusion combining with CRRT could help control patients‘ inflammatory status.

CASE REPORT - 1

A 62-year-old male patient with fever for 2 days, accompanied with short of breath was admitted to

Hospital Raja Permaisuri Bainun, HRPB. Medical evaluation showed that he was with multi-organ

injury with Murray score of 3.8 on March 23, 2020, MELD score was 24 and APACHE II score was

32. CXR revealed bilateral infiltrates (Right > Left) on March 26, 2020.

He was diagnosed with COVID-19 infection, AKI(AKIN stage), ARDS, and septic shock which is

secondary to cytokine releasing syndrome. He received pharmaceutical therapy such as Kaletra,

hydroxychloroquine, Azithromycin, cefepime, interferon, etc. He was under invasive mechanical

ventilation as for respiratory support. Hemoperfusion was conducted with CRRT. Totally 3

treatments of hemoperfusion (HA330) were conducted in 2 days, each treatment duration was 8

hours. For the CRRT, its was the CVVHDF mode lasted for over 72 hours duration. Heparin was

used as anticoagulant (first dose 800U, with additional dose 80 U/h).

After the treatment, patient showed an improvement in liver and kidney function that we can see a

decrease in ALT/AST, BUN and creatine. Additionally, there was a decrease in of WBC count.

Moreover, with the improvement of hemodynamic status and respiratory function, the patient was

able to get rid of vasopressor/inotropic and weaning mechanical ventilation.
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CASE REPORT - 2

A 72-year-old male patient with fever, lethargy intubated because of worsening type-1 respiratory

failure. He was admitted to ICU required CRRT in view of worsening kidney function with poor heart

condition. Medical evaluation showed that he was with multi-organ injury with MELD score of 29,

SOFA score was high and SAPS II score was 52.87%, PCT kept increasing to 11.66 ng/ml on May 4,

2020.

He was diagnosed with COVID-19 infection, AKI(Stage 3, KDIGO), ARDS, and sepsis. He received

pharmaceutical therapy and was under invasive mechanical ventilation as for respiratory support.

Other supportive symptomatic treatment such as DVT and stress ulcer prophylaxis were performed

as well. Hemoperfusion was conducted with CRRT. Totally 3 treatments of hemoperfusion (HA330)

were conducted in 3 days, each treatment duration was 6 hours. Clexane was used as

anticoagulant (Dose was 60mg OD).

After the treatment, patient showed an improvement in oxygenation that we can see an increase in

PaO2/FiO2 and O2 Saturation. Additionally, there was a decrease in CRP. The doctor was satisfied

with the hemoperfusion efficacy in this case especially for the significant reduction of inflammatory

biomarker, and regards the HA330 hemoperfusion played a potential role in cytokines clearance.
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CASE REPORT - 3

A 26-year-old male patient was admitted to hospital with hyperglycemic symptoms and was

diagnosed as DM HPT (He was on insulin and one type of anti-HPT therapy) 2 weeks ago. Then he

presented with worsening SOB, rhinorrhea, cough and sore throat for 3 days, but he denied fever at

home. He was brought into Emergency Department on April 24,2020 with GCS 9/15 (E2V2M5) and

got intubated. Medical evaluation showed that he was with multi-organ injury. Murray Score was 3.5,

MELD score was 28 and APACHE II score was 29. CXR revealed progressive bilateral infiltrates, and

blood culture on April 25, 2020 revealed Gram-negative bocilli infection.

He was diagnosed with COVID-19 infection, AKI(Stage 3, AKIN), ARDS, septic shock and liver injury.

He received pharmaceutical therapy such IV Meropenem 1g TDS, IV Fluconazole 400mg OD, IV

Clindamycin 900mg TDS, etc. He was under SIMV ve 500ml, rate 20, PEEP 12, P1512, Fio2 0.8,

and prone position as for respiratory support. Additionally, he received inotropic support with IVI

Noradrenalin 0.9mcg/kg/min, IVI vasopressin 0.03unit/min, and IVI dobutamine 1mcg/kg/min.

Hemoperfusion was conducted with CRRT. Totally 4 treatments of hemoperfusion (HA330) were

conducted in 3 days, each treatment duration was 8 hours. For the CRRT, its was the CVVHDF mode

lasted for 72 hours duration.

Right few hours after the treatment, patient showed an improvement in kidney function that we can

see a decrease in BUN and creatine. Additionally, there was a decrease in of WBC count and CRP.

Moreover, with the improvement of hemodynamic status and respiratory function, the patient required

lower inotropic support and ventilator setting, such as FiO2 down to 0.04. Doctors were satisfied with

the hemoperfusion efficacy in this case.
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HA330 hemoperfusion combined with CRRT for a 75-

Year-Old Man with Covid-19 and Acute Kidney Injury,

case from Ecuador

Jimé nez Fernando MD, Portilla Andrea MD, Jimé nez Darío MD
Department of Critical Nephrology of DIALNEF and Nephrology Department of Hospital de los Valles in Quito-Ecuador

Currently there are 56,432 confirmed cases in Ecuador and 7,931 cases in the province of

Pichincha. The COVID-19 infection has shown a significant contagion capacity and severe multi-

organ involvement with disastrous results. In this report, a 75-year-old man with COVID-19 and

Acute Kidney Injury treated with hemoperfusion combined with CRRT which was aimed to manage

the cytokine storm with satisfactory outcomes was presented.

ABSTRACT

Since December 2019 we have seen how we quickly went from spectators to actors in almost all

the countries of our planet and we had to face a pandemic that has forced, like no other, to paralyze

the world and us health professionals to face to a great challenge, a new virus that has shown a

significant contagion capacity and severe multi-organ involvement with disastrous results. Currently

there are 56,432 confirmed cases in Ecuador and 7,931 cases in our province of Pichincha [1-2]. We

present one of our 10 cases COVID-19 positive patients in which we used hemoperfusion with

macro-adsorbent resin (Jafron HA330 cartridge) as part of the treatment in the presence of cytokine

storm, with satisfactory results in the proposed treatment objectives.
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CASE REPORT

A 75-year-old man was admitted to the Emergency Department, and after 7 days of illness onset,

without significant history, he developed a compatible picture with COVID 19 in outpatient

management with Azithromycin and NSAIDs.

On examination, the temperature was 37.8 °C, the blood pressure was 130/70 mmHg, the heart rate

was 110 beats per minute, and the respiratory rate was 25 breaths per minute. The patient had

diffuse coarse crackles at the lungs. The remainder of the physical examination was normal. Oxygen

saturation was 50%, and the patient had severe increased shortness of breathing, dyspnea,

tachypnea, and orthopnea(SAFI: 83, PAFI 133), qSOFA score > 2, requiring vasoactive amines and

mechanical ventilation. Meanwhile, patient was oliguric with serum creatinine at 1.86 mg/dl, leukocyte

values at 14,520 cel/ml, lymphocytes 857 cel/ml, platelets 381000 cel/ml, LDH 331U/L, D-dimer 621

ng/ml, ferritin 940ng/mL, CPK 80 U/L, ultrasensitive Troponin 47.94ng/L, IL-6 361pg/ml. PCR-RT for

SARS-Cov-2 was positive. CT of the chest reveals peripheral and central frosted glass opacities,

bilateral (Fig 1-2). The patient was transferred to the intensive care unit (ICU) and Azithromycin and

Hydroxychloroquine for 5 days, Lopinavir/Ritonavir for 3 days, Tocilizumab 500mg every 12 hours for

3 doses, anticoagulation with low molecular weight heparin were administered.

On the 8th day of hospitalization, patient was reported with refractory hypoxemia, increased

vasoactive support and creatinine elevation, it was decided to prone the patient and start continuous

renal replacement therapy (CRRT) in the modality of continuous veno-venous hemodiafiltration

(CVVHDF) dose of 30ml/kg/h(Multifiltrate Machine, AV1000S filter) and Hemoperfusion(HA330 Jafron

cartridge) (Fig 3). The hemoperfusion was developed with 2-1-1 protocol (4 sessions, the first day 1

each 12 h, and then 1 each 24h for 2 days). The hemoperfusion duration was 4 hours each treatment.

Before the start of CRRT, IL-6 was measured with levels > 5000 pg/ml, at the end of the therapy, it

had IL-6 of 1277 pg/ ml. On the 12th day, the mechanical ventilation parameters were lowered (PAFI

280 and SAFI 265), with a subsequent decrease in vasoactive drugs and renal function recovery. The

patient was ICU discharged and full recovery to home. Laboratory evolution is displayed in table 1.
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Discussion & Conclusion

The incidence of acute kidney failure from 3% to 9%[3], however recent reports show higher

incidences. Renal abnormalities reported have been massive albuminuria (34%), hematuria (26.7%)

on the day of admission (34%), 63% developed proteinuria during the hospital stay, blood urea

nitrogen was elevated in 27% of cases and in 2/3 of the patients who died, elevated serum

creatinine 15.5% and Renal CT showed reduced density about inflammation and edema[4-5]. The

exact pathophysiological mechanism of renal compromise is unclear, however, the most acceptable

pathophysiology is that of a sepsis-like syndrome induced by high levels of circulating cytokines (the

so-called cytokine storm) or direct cell injury from the virus. The coronavirus is linked to receptors

such as the ACE-2 that is present in the epithelium of the lung, small intestine, colon and biliary

tract[6], with a clinical picture that initially implies lung involvement in addition to kidney, liver and

multiple organ dysfunction [7]. Regarding the treatment of Acute Kidney Failure (AKF) in the context

of a COVID-19 patient, this should include general support management similar to AKF secondary

to sepsis and renal replacement therapy, which, given the evidence and experience of other

countries, we have adopted an early behavior-oriented more to water overload of > 3kg,

independent of serum creatinine value and the preferred modality is convective with Continuous

Renal Replacement Therapy (CRRT) combined with Hemoperfusion (adsorptive). So, base on

pathophysiological derangement observed in these kinds of patients, a rationale emerges for

extracorporeal therapies to remove inflammatory mediators and support different organ systems [8].

In our case report, we have been able to demonstrate the efficacy of extracorporeal therapies and

mainly hemoperfusion to combat cytokine storm and we have correlated the results of the therapy

with clinical improvement of the patient, decreased vasoactive drug requirements, ventilatory

weaning and adequate control of the systemic inflammatory response syndrome, in addition to rapid

recovery of kidney function Finally, the “2-1-1” hemoperfusion scheme with Jafron HA 330 filter can

be recommended as an effective therapy in the management of COVID-19 patients with a clinical

picture of cytokine storm and multi-organ compromise.
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