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Abstract
Introduction: The Seraph® 100Microbind® Affinity Filter is a biomimetic adsorbent device that can
remove pathogens from the blood. Case Presentation: Here, we report the successful use of the
Seraph® 100 to treat both a SARS-CoV-2 reinfection leading to severe COVID-19 pneumonia as well
as subsequent secondary lung infections including Acinetobacter baumannii, Serratiamarcescens, and
Pseudomonas aeruginosamultidrug-resistant bacteria. To our knowledge, this 46-year-old blackmale
is the first patient in which four treatments with this pathogen adsorber, one for a viral and three for
different bacterial infections, have been successfully used.Conclusion: The Seraph® 100 can be easily
and successfully used in conjunction with standard (anti-infective) treatment.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

In 2019, a biomimetic adsorbent device (Seraph® 100 Microbind® Affinity Filter) was
approved by the European Union for the reduction of pathogens in the bloodstream. On April
17, 2020, the FDA granted emergency use authorization for this device in the context of severe
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and critical COVID-19, for which effective treatment options were limited. Bacteria and vi-
ruses bind to the immobilized heparin on the ultra-high molecular weight polyethylene beads
in the device in a manner similar to their binding to heparan sulfate on the cell surface of the
endothelium and are thereby removed from the bloodstream [1]. Data from an international
registry [2] and from a multicenter evaluation in the USA [3] suggest that this device can not
only be safely used even in adolescents [4] but that it may have an impact on patient-centered
outcome parameters [5].

Case Report

A 46-year-old black male (body mass index 27.7 kg/m2) was referred from a smaller
hospital to the Nairobi Hospital in Kenya, a tertiary care facility, with shortness of breath
and a peripheral oxygen saturation of 60% under high-flow oxygen. He had presented to
the referring hospital 2 days prior with cough, fever, and hemoptysis. Upon arrival to our
institution, he was connected to a cardiac monitor. Treatment with a reservoir oxygen
mask at 15 L/min yielded a peripheral oxygen saturation of 65%. He was tachypneic at a
respiratory rate of 40/min. His blood pressure was 138/102 mm Hg. Therefore, respi-
ratory support was switched to a noninvasive ventilation using 100% FiO2 via an
oronasal mask.

His medical history was unremarkable except for arterial hypertension that was suc-
cessfully treated with an angiotensin receptor antagonist (losartan). Ten months earlier, he
had acquired a SARS-CoV-2 infection that caused mild-moderate COVID-19. Genome se-
quencing was not conducted. He isolated in a hotel for 2 weeks and tested negative before de-
isolation. As he fully recovered from the infection he was not vaccinated subsequently. To rule
out a SARS-CoV-2 reinfection, the unvaccinated patient underwent extensive virological and
bacteriologic examination as initial workup. A throat swab for SARS-CoV-2 PCR testing was
positive. Genome sequencing was not conducted. Also, the chest CT scan was suggestive of
COVID-19 pneumonia with a diffuse pattern of ground glass and reticular opacities and
interstitial thickening predominantly in the upper lobes causing parenchymal distortion with
fibrotic changes.

Twelve hours after transfer to our unit, the patient required intubation due to progressive
respiratory failure under noninvasive ventilation, evidenced by a peripheral oxygen satu-
ration 76% under 100% FiO2. Arterial blood gas analysis at this time showed a pO2 of 49 mm
Hg, a pCO2 of 39mmHg, and a pH of 7.47, with a HCO3 of 28.4mmol/L. Systemic inflammation
with a C-reactive protein of 219.8 mg/L (0.0–5.0 mg/L) was documented. The rise in cre-
atinine to 284 μmol/L (27–119 μmol/L) on the second day in our unit documented acute
kidney injury. Aside from pharmacological treatment with remdesivir, initiated at a dose of
200mg followed by 100mg once-daily for 5 days, the patient received a single dose of 400mg
tocilizumab as well as once-daily 4 mg baricitinib for 14 days and dexamethasone 6 mg once-
daily intravenously.

On hospital day #2, the patient had a cardiac arrest requiring resuscitation for 5 min, two
adrenaline bolus administrations, and subsequent vasopressor therapy. During hospital day
#3, the first treatment with a new biomimetic adsorbent device (Seraph® 100) was per-
formed to treat the SARS-CoV-2 infection in addition to the abovementioned pharmaco-
therapy (Fig. 1). The treatment lasted 3.4 h andwas performed on a Prismaflex (Baxter) using
enoxaparin (2.0 mg/h) as anticoagulant. The blood flow was 200 mL/min. The treatment
ended prematurely due to circuit failure. Nonetheless, the norepinephrine dose could be
decreased from 0.4 to 0.2 μg/kg/min. Ventilatory requirements did not change over the
treatment time. The patient continued to improve gradually with a reduction in ventilatory

Case Reports
in Nephrology
and Dialysis

Case Rep Nephrol Dial 2024;14:171–177 172
DOI: 10.1159/000541422 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cnd

Okioma et al.: Repeated Seraph Use for Different Multiresistant Bacteria

D
ow

nloaded from
 http://karger.com

/cnd/article-pdf/14/1/171/4290423/000541422.pdf by guest on 22 O
ctober 2024

https://www.karger.com/cnd
https://www.karger.com/cnd
https://www.karger.com/cnd
https://doi.org/10.1159/000541422
https://www.karger.com/cnd


support, an improvement in renal function, and was weaned off the vasopressors. The SARS-
CoV-2 PCR test became negative.

On hospital day #8, the patient underwent a second Seraph® 100 treatment following a
positive blood culture of Acinetobacter baumannii susceptible to meropenem/amikacin. In
addition to meropenem at a dose of 1,000 mg every 8 h, the Seraph® 100 treatment was
undertaken as standalone hemoperfusion for 4 h 20 min at a blood flow of 200 mL/h using a
Nipro machine. Anticoagulation was effected with unfractionated heparin, using a 1,000 IU
bolus and a continuous dose of 500 IU/h. No adverse events occurred. Due to the clinical
improvement following the second Seraph® 100 treatment, this was repeated with a third
Seraph® 100 treatment on day #9.

On hospital day #14, an Acinetobacter baumannii resistant to meropenem/amikacin
was grown in culture, so antibiotic treatment was changed to polymyxin B and rifampicin
which was continued until hospital day #21. As laboratory signs of inflammation per-
sisted, anti-infective therapy was switched to ceftazidime/avibactam and micafungin on
hospital day #23 which lead to a subsequent normalization of CRP. After clinical im-
provement, CRP did increase again and an empiric treatment with levofloxacin was
commenced. Following the identification of Serratia marcescens in the blood culture, this
led to treatment with ceftazidime and a fourth Seraph® 100 treatment was initiated on
hospital day #44. It lasted 4 h and was operated as hemoperfusion only with a blood flow
of 200 mL/h using a Nipro machine with unfractionated heparin as anticoagulation (500
IU bolus and 500 IU/h). Again, no adverse events occurred.

Fig. 1. Clinical course of the patient with CRP levels and the anti-infective treatments. The width of the boxes
corresponds to the duration of treatment. The timing of the Seraph® 100 treatments is indicated by the
picture of the device.
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On the day of transfer to the normal ward, Pseudomonas aeruginosa was found in the
tracheal aspirate that was addressed with ceftazidime. After a 5-day course of antibiotic
treatment, the patient was released from the hospital. The tracheostomy was then re-
moved successfully 2 weeks later at home. At the last follow-up with the patient 2 years
after discharge from the hospital, the patient was able to walk without help with no need
for supplemental oxygen. He could even climb two flights of stairs, yet his usual pre-COVID
stamina was not obtained precluding long hours of physical work in construction and
farming.

Discussion

Despite the widespread availability and use of vaccination, including booster shots,
treatment options for critically ill COVID-19 patients were high in demand, yet pharmacologic
interventions in the later stages of the disease remained limited. The most frequently used
pharmacologic treatment with proven efficacy was dexamethasone [6]. Nirmatrelvir plus
ritonavir has shown efficacy in high-risk patients if startedwithin 3 days after symptom onset
[7]. Due to the lack of treatment options, in this patient population extracorporeal treatments
had been explored to blunt the immune response/mitigate the cytokine storm [8, 9] or to
eliminate the virus using a biomimetic device. The Seraph® 100 Microbind® Affinity Filter
removes viruses, including SARS-CoV-2 [10]. Up to 75% of critically ill COVID-19 patients
exhibit RNAemia, and the degree of blood pathogen load correlates to the severity of the
disease [11]. The response to the biomimetic pathogen adsorber seen in our patient is in line
with data from an international registry [2], from a multicenter evaluation in the USA [3] as
well as several case reports [12–14] and an analysis of inflammatory markers in 42 SARS-
CoV-2-infected patients treated with the device [15].

One of the risk factors associated with COVID-19 is secondary bacterial pneumonia.
This secondary bacterial infection is not only associated with a higher incidence of
bacteremia, virus reactivations, and fungal infections, but also with a prolonged time on
the respirator and in the intensive care unit as well as with adverse outcomes and death.
Treatment of these secondary infections is becoming more and more challenging due to
the increasing prevalence of multidrug-resistant bacteria which increased dramatically
during the SARS-CoV-2 pandemic [16, 17]. The first bacterial infection in our patient was
Acinetobacter baumannii. A study from Turkey reported this to be the main pathogen in
the respiratory infections of COVID-19 patients accounting for approximately 10% of the
infections [18]. Also, the multidrug- and extensive drug-resistant Pseudomonas aerugi-
nosa has frequently been described in COVID-19 patients. Empiric broad-spectrum an-
tibiotic treatment increasingly fails to inhibit these pathogens [19] rendering even an-
tibiotics of last resort ineffective [20]. These top-shelf antibiotics are either expensive or
their use is associated with collateral damage to vital organs [21]. This is epitomized by the
high rate of acute kidney injury of up to 47% in patients receiving colistin [22]. Colistin
would have been a poor choice in our patient as he had already suffered severe AKI, so
adding a device to remove bacteria from the bloodstream seemed to be a prudent ap-
proach, even though there are only anecdotal human data to support this to date [23].
Clinical outcomes in our patient support the strategy of extracorporeal therapy that was
chosen. Nonetheless, clinical trials for the assessment of efficacy and safety of those
treatments are needed. Only if patient enrichment criteria such as molecular biomarkers
or genetics are used to identify suitable patients for small trials, the chance of identifying
signals for efficacy and safety is big enough to then proceed to bigger trials, as recently
summarized [24].
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In retrospect, the use of IL-6 blockade has been seen as a substantial confounder of the
severe infections. In a meta-analysis comparing to best clinical practice or placebo, IL-6
blockade reduced all-cause mortality in all studies and reduced mechanical ventilation and
length of stay in randomized controlled trials investigating hospitalized COVID-19 patients,
yet neutropenia was more frequent [25]. A recent paper on the effect of immunosuppressive
therapies on the endothelial host response and the complement system in critically ill COVID-
19 patients showed that tocilizumab plus corticosteroids was associated with a decrease in
the ratio of angiopoietin-2/angiopoietin-1 possibly stabilizing the endothelium but also
decreased the complement complex 5b-9 membrane attack complex compared to no im-
munomodulatory treatment [26]. In our patient, the IL-blockademight have had a Janus-faced
effect, by improving endothelial function but increasing susceptibility to subsequent infec-
tions. The CARE Checklist has been completed by the authors for this case report, attached as
online supplementary material (for all online suppl. material, see https://doi.org/10.1159/
000541422).
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