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Abstract
There is an urgent need for therapeutic interventions to alter 
the course of critically ill coronavirus disease 2019 (CO-
VID-19) patients. We report our experience with the Ser-
aph-100 Microbind Affinity Blood Filter (Seraph-100) in 4 pa-
tients with COVID-19 early in the course of their critical respi-
ratory illnesses. Patients were diagnosed with COVID-19 and 
were admitted to intensive care with worsening respiratory 
failure but did not require dialysis or vasopressors. Patients 
had to have a PaO2 to FiO2 (P/F ratio) <150 to qualify for he-
moperfusion therapy. All patients received standard medical 
therapy including oral vitamins C and D and zinc in addition 
to intravenous dexamethasone and remdesivir. Patients re-
ceived a single 5- to 7-h session with Seraph-100 on a con-
ventional dialysis machine (Fresenius 2008T) via a nontun-
neled central venous dialysis catheter with a goal of process-
ing at least 100 L of blood. Patients received weight-based 
subcutaneous enoxaparin anticoagulation, as well as sys-
temic intravenous heparin (70 units/kg), just prior to hemo-
filtration. Treatment with Seraph-100 hemoperfusion was 

well tolerated, and all patients were able to finish their pre-
scribed therapy. All patients treated with Seraph-100 sur-
vived to be discharged from the hospital. Well-designed clin-
ical trials are needed to determine the overall safety and ef-
ficacy of the Seraph-100 Microbind Affinity Blood Filter in 
COVID-19 patients. © 2021 S. Karger AG, Basel

Introduction

SARS-CoV-2, coronavirus disease 2019 (COVID-19), 
has killed millions of people world-wide [1] and put enor-
mous strain on the health-care system. Unfortunately, 
few interventions have consistently been shown to im-
prove patient outcomes. Mortality has been noted to ap-
proach 88% [2–4] among intubated patients admitted to 
the ICU.

One potential therapy for treating critically ill CO-
VID-19 patients is extra-corporeal blood purification 
(ECBP). ECBP is currently an unvalidated and unproven 
therapy, but it has been theorized to be potentially benefi-
cial in the treatment of infectious diseases. A new ECBP 
device, the Seraph-100 Microbind Affinity Blood Filter 
(ExThera Medical Corporation, Martinez, CA, USA), 
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composed of heparin bound to polyethylene beads be-
came available in the United States under Emergency Use 
Authorization for patients with COVID-19. This system 
has been shown to bind a wide range of pathogens, in-
cluding both bacteria and viruses [5].

Case Summaries

All patients were admitted to the medical intensive care unit 
with a PCR diagnosis of COVID-19 and acute respiratory dis-
tress syndrome with a PaO2 to FiO2 (P/F) ratio <150. In this se-
ries, none of the patients required renal replacement therapy or 
treatment with vasopressors during their ICU admissions. All 
patients received standard therapy including oral vitamins C 
and D and zinc along with intravenous dexamethasone and rem-
desivir. All patients had blood, urine, and sputum cultures on 
admission to the ICU, none of which indicated a concomitant 
bacterial infection. Patient characteristics are summarized in 
Table 1.

Discussion

In this single-center case series of SARS-CoV-2-infect-
ed patients, we witnessed clinical improvement in pa-
tients treated with Seraph-100. Based on a scoring system 
for mortality in hospitalized COVID-19 patients [6], all 
our patients were “high risk” with mortality estimates be-
tween 31.4 and 34.9%. We found that Seraph-100 was safe 
and well tolerated. The expected complications with 
ECBP are similar to those seen with hemodialysis. Associ-
ated risks include bleeding, clotting, infections related to 
central venous catheter use, filter sensitivity reactions, 
and hypotension. Treatments were well tolerated, and pa-
tients were not noted to experience any complications. 
All Seraph-100 treatments were performed on a conven-
tional dialysis platform (Fresenius 2008T) in series with a 
hemodialysis filter. Patients received intravenous heparin 
(70 units/kg) at the start of treatment to prevent clotting 
of the blood lines, dialysis circuit, and Seraph-100 filters. 
No hemodialysis was performed, as the dialysis bath was 

Table 1. Clinical characteristics of patients treated with Seraph-100 hemoperfusion filter

Patient 1 Patient 2 Patient 3 Patient 4

Age, years 38 65 61 54
Sex Male Male Male Male
BMI, kg/m2 46 27 33 35
Blood type A+ A+ A+ A+
Diabetes Yes Yes No Yes
Hypertension Yes Yes Yes No
COVID-positive test to treatment, days 19 7 6 7
Hospital LOS 57 9 15 14
ICU LOS 48 7 11 11
Intubated Yes No No No
Treatment time, min 425 435 380 370
Blood pump, mL/min 400 450 400 400
Blood volume, L processed/kg 1.01 2.45 1.42 1.48
Apache II 15 17 9 10

Pre Post Pre Post Pre Post Pre Post

CRP, mg/La 209 157 47 14 198 33 137 74
Ferritin, ng/mLa 728 725 1,145 1,142 660 621 – –
D-dimer, ng/mLa 989 725 422 370 643 645 592 285
Procalcitonin, ng/mLa 0.09 0.10 0.05 0.05 0.25 0.08 0.54 0.06
PaO2/FiO2 ratioa 71 297 54 252 137 92 64 98
Mean arterial pressureb 75 69 92 83 80 79 82 71
Temperature, Fb 97.2 95.7 97.3 97.0 97.4 97.8 97.3 96.3
Disposition LTAC-tracheostomy Home Home Home

a Values obtained between 6 and 12 h before and after Seraph treatment. b Values obtained within 1 h of start/finish of Seraph treat-
ment.
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placed on bypass. The series of filters was required be-
cause we were not able to perform isolated hemofiltration 
with our dialysis machine. We were, however, able to 
make use of the dialysis machine’s blood pump and safe-
ty features with the configuration shown in Figure 1. Of 
note, we observed that 3 out of the 4 patients treated with 
Seraph-100 had improvements in their P/F ratios. This 
has also been observed in 1 other case report [7] and in 
unpublished data [8]. While the mechanism of action for 
this improvement is unclear, we hypothesize that Ser-
aph-100 may have improved endothelial function via its 
resemblance to the glycocalyx.

Olson et al. [9] previously reported a case series of 2 
critical patients on mechanical ventilation and vasopres-
sors treated with Seraph-100. High-level viremia has been 
associated with pro-inflammatory cytokines and in-
creased mortality [10]. Seraph-100 works by directly bind-
ing the coronavirus, and thus, we hypothesize treatment 
early in the course of critical illness may attenuate the sub-
sequent hyper-inflammatory response. In our experience, 
early treatment may have prevented further decline and 
the need for mechanical ventilation in 3 patients.

Conclusion

We present a case series of 4 COVID-19 patients treat-
ed with the Seraph-100 hemoperfusion device in the ICU. 
Patients were early in the course of their disease and did 
not require vasopressors or renal replacement. We used 
Seraph-100 early to try to prevent intubation and worse 

clinical outcomes. All 4 patients in our series appeared to 
improve after initiation of therapy. All patients ran for 
their prescribed time, and no complications were noted. 
Additional studies are needed to clarify the ideal timing 
for initiation, length of treatment, and if consecutive 
treatments are required to achieve the best possible pa-
tient outcomes. Randomized controlled trials are needed 
to establish safety and efficacy prior to the wide-spread 
adoption of Seraph-100 for the treatment of COVID-19.

Disclaimer

The opinions and assertions expressed herein are those 
of the author(s) and do not necessarily reflect the official 
policy or position of the Uniformed Services University 
or the Department of Defense.

Identification of specific products or scientific instru-
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endeavor and does not constitute endorsement or im-
plied endorsement on the part of the authors. The authors 
have no conflicts to declare.
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Fig. 1. Seraph-100 hemoperfusion filter 
setup on a conventional dialysis machine.
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