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Abstract

Since vaccination for SARS-CoV-2 coronavirus started, the trajectory of patient

numbers infected with the virus has improved once; however, variants of

SARS-CoV-2 have emerged and more people have been infected; therefore,

pandemic status is still far from resolution. Government and social efforts to

prevent coronavirus infection continue in most states in the US and globally

even after the Centers for Disease Control and Prevention declared some

restriction relief for fully vaccinated people in March 2021. Healthcare institu-

tions and various professional organizations have developed guidelines or poli-

cies to prevent the spread of these coronaviruses in the setting of apheresis. In

this report, the issues that apheresis services may encounter under the current

COVID-19 (SARS-CoV-2 coronavirus disease) pandemic will be discussed with

potential strategies that can be adapted for efficient and optimum use of aphe-

resis resources.
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1 | PATIENT CLINICAL
CONDITION

A careful evaluation of individual patient for an apheresis
indication is always essential; however, it is even more
critical with the ongoing pandemic, particularly if the
patient's condition requires urgent apheresis or apheresis
cannot be delayed, and if the apheresis procedure takes a
critical role in management of the patient or it is a sec-
ond-line therapy. For example, when patients have an
exacerbation of myasthenia gravis (MG) with severe
respiratory dysfunction, or sickle cell patients have acute
chest syndrome or thrombotic stroke, therapeutic plasma
exchange (TPE) or RBC exchange (RBCEx), respectively,
should not be postponed because these patients' condi-
tions are life-threatening. In the setting of peripheral
hematopoietic stem cell (HPC) transplantation, if the
recipient has already undergone conditioning or the
donor has been mobilized, delaying the HPC collection
can lead to adverse outcomes. Delaying mononuclear cell
collection for chimeric antigen receptor T-cell therapy
also can cause detrimental effects on patient outcome.
Conversely, in stable patients receive TPE as a mainte-
nance treatment for MG or chronic inflammatory demye-
linating polyneuropathy, decreasing frequency of TPE
treatments or postponing TPE may be appropriate, espe-
cially when patients are on immunosuppressive medica-
tions and may have a higher risk of infection by coming
to the hospital. These situations underline the need for
institutional policies including pre-procedure screening
to determine appropriate and careful use of hospital
resources during the pandemic.1,2

2 | ASSESSING POST-COVID-19
PATIENTS AND POSSIBLE
CARRIERS FOR INFECTIOUS
CONDITIONS

For nonurgent apheresis procedures, the patients who
have recovered from COVID-19 or asymptomatic SARS-
CoV-2 carriers may also need to be assessed for SARS-
CoV-2 infectious status. PCR or antigen testing for SARS-
CoV-2 is widely available now and the institutional poli-
cies for application of those tests have likely been devel-
oped already. For example, patients with history of
positive SARS-CoV-2 who have been asymptomatic for
more than 3 weeks can be treated as SARS-CoV-2 nega-
tive patients without PCR/antigen testing. It is necessary
to follow an institutional policy and apheresis providers
should remain updated in this regard. Additionally, all
patients who have not tested for SARS-CoV-2 should be
treated with precautions with pre-procedure screening

for the symptoms such as fever or respiratory symptoms
regardless of the infectious status of the patients and vac-
cination status of patients and apheresis providers.

3 | INDICATION OF APHERESIS

The appropriate apheresis procedures and indications
should be assessed as usual. Clinical applications of ther-
apeutic apheresis: an evidence-based approach, also
known as the ASFA guidelines is updated every 3 years
with the most recent guidelines published in 2019.3 The
evaluation of the conditions/diseases for which evidence
demonstrates or suggests apheresis to be ineffective or
harmful (category IV) may be terminated in the following
edition of guidelines, the new indications are evaluated
and may be added, and the new evidence may be added
in the existing guidelines; therefore, it is important to
refer to the most recent edition of guidelines. Under the
COVID-19 pandemic, in general, the indications in cate-
gory I should be prioritized to receive therapeutic aphere-
sis procedures over the indications in other categories,
indications in category II should be considered and care-
fully evaluated in case by case manner, indications in cat-
egory III are recommended to be postponed, and
indications for category IV are recommended to be post-
poned or rejected. Whenever the conditions of the
patients and/or COVID-19 pandemic are changed, the
patients whose procedures were postponed or rejected
should be reevaluated for the procedures. For the condi-
tions/diseases that are not yet evaluated in guidelines, it
may be important to assess the patient's condition and
perform apheresis when there is any logical reason that
the apheresis is beneficial for the patients and the bene-
fits of apheresis overcome the risks.

4 | CONSIDERATIONS FOR
POSSIBLE ADVERSE EFFECTS OF
APHERESIS FOR COVID-19 AND
ALTERNATIVE TREATMENT

Quite a number of case reports have shown that TPE
could effectively treat severely ill COVID-19 patients.4-12

The main rationale for TPE in these patients is removal
of cytokines caused by cytokine storm from SARS-CoV-2
infection. However, no report was found to investigate
the removal of antibodies that those patients produced
against the virus, the effect of reduced immunoglobulins,
and decreased T-cell counts after TPE on patients with
SARS-CoV-2 infection was also reported.7 Additionally,
the effects of TPE on vaccines or removal of medications
for COVID-19 such as remdesivir (plasma protein
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binding of 88%-93%, volume of distribution is not
reported) are also not investigated. Considering these
potential adverse effects, TPE may not be appropriate for
the patients with mild symptoms. In addition, some cyto-
kine removal devices are now available with or without
using apheresis devices, although many of these devices
are still under investigation and are not readily available.

There are many treatment options for COVID-19
including trials; however, there is no “gold standard”
treatment so far and the treatment options are still evolv-
ing with newly emerging variants of the virus, develop-
ment of new medications or devices, and as we gain
more experience to treat COVID-19 patients. One treat-
ment method does not apply to all patients; therefore,
treatment options must be chosen carefully. And it is
important that apheresis should be performed when ben-
efits of apheresis overcome possible risks mentioned
above. Alternative medications such as steroid or IVIG
which can also be used to treat COVID-19 may be able to
temporally replace apheresis procedures.

5 | STAFFING

The safety of the staff is also critical not only to continue
patient's care but also to protect them. Pre-procedure
screening of the patients for COVID-19 using question-
naires who come to apheresis treatment facility is impor-
tant for both the patients and the staffs and it may be
necessary to postpone the procedure depending on the
results on the questionnaires. If a patient with COVID-19
with a life-threatening disease that requires emergent
apheresis procedures, apheresis procedures should be
performed and the nurses should be provided with per-
sonal protective equipment (PPE)13 per institutional
infection control policy. An innovative apheresis method
that allows apheresis nurses to work outside of the
patient's room was reported and can be considered.14

Since the skills of apheresis nurses are very unique and
training to master all apheresis procedures takes several
months, there are no quick replacements of them as same
as other specialized healthcare providers. Therefore,
protecting them by gown and gloves in addition to masks
and face guards may be necessary when treating COVID-
19 patients. In addition, minimizing staff in apheresis
clinic, alternative working day/hour of the staff, and
avoidance of deployment of apheresis nurses to COVID-
19 floors should be addressed when applicable. If an
apheresis nurse had COVID-19, all personnel working in
apheresis unit should receive SARS-CoV-2 test and
should not work if the test resulted in positive. In
extreme circumstances, shutting down of apheresis unit
may be necessary.

6 | LOCATIONS FOR APHERESIS
PROCEDURES

It is crucial to keep SARS-CoV-2 positive patients separated
from the apheresis outpatient clinic to avoid exposure to
other patients and apheresis staff. Optimally, all inpatients
should receive apheresis procedures in the patient's room.
In the outpatient setting, apheresis procedure should be
performed only after careful consideration. If the patient
cannot be admitted temporally for the procedure, possibly
triage unit or isolated room in emergency department or
within the apheresis clinic should be used. Also, cleaning
of the patient area, devices, beds, chairs, and any materials
that the patients might touch with appropriate chemical
solutions such as >70% alcohol, sodium hypochlorite or
ammonium chloride after each procedure is critical in the
outpatient setting even if the patient is COVID-19 negative.
For the smaller facilities that do not accept COVID-19
patients, the patients who are necessary to receive aphere-
sis procedures may need to be transferred to the larger
facilities that are providing apheresis procedures.

7 | SUPPLIES AND STORAGE
(INCLUDING RBC UNITS)

One of the major issues in patient care in the apheresis unit
during the COVID-19 pandemic was shortage of supplies
including RBC units and apheresis kits. The number of
blood donations decreased dramatically due to “stay home”
orders and fear of SARS-CoV-2 infection. RBCEx procedure
usually requires multiple RBC units and patients with sickle
cell disease (SCD) on maintenance RBCEx protocols usually
receive some degree of antigen matched RBC units for com-
patibility or prevention of alloimmunization. During the
height of the pandemic, it was extremely difficult to sustain
RBC inventory for SCD patients on maintenance RBCEx in
certain area of the US despite a study showing that SCD
patients have a high risk for a severe disease course, high
rates of hospitalization and intensive care unit admission,
and death with COVID-1915; therefore, RBCEx might be a
critical part of their treatments. Potential strategies for man-
agement of inventory to slightly increase of interval between
procedures, change from monthly RBCEx to alternate
RBCEx and simple RBC transfusions, temporary increase of
fraction of cell remaining in the RBCEx setting, or temporary
switch to simple transfusions for stable patients. Depending
on the patient's condition, the appropriate option should be
chosen. It is important for blood banks to make every effort
to obtain those specific RBC units and keep them for the des-
ignated patients on planned procedures; however, limitation
of emergency RBCEx procedure may be necessary because
the appropriate RBC units may not be available.
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The temporary shortages of apheresis kits or other
materials can occur because of low production by manu-
facturers and delayed delivery. Communication with
manufacturers is critical and constant storage of those
supplies is always recommended when available.

8 | CONCLUSION

Under the COVID-19 pandemic, apheresis procedure
should be performed with considerations including a
careful evaluation of the patients for their conditions
from their diseases and COVID-19 status, an assessment
of indication of apheresis procedure on the patients' con-
ditions/diseases, a consideration of alternative treat-
ments, and a safe environment not only for the patients
who receive apheresis procedures but also for other
patients and staffs. It is also important to assure safety of
the apheresis providers or staffs by providing PPE or a
consideration of scheduling of the providers, and
maintaining adequate supply inventory on regular basis
should be considered. Checklist is shown in Table 1.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no datasets
were generated or analyzed during the current study.

ORCID
Chisa Yamada https://orcid.org/0000-0002-1968-2385
Gaurav K. Gupta https://orcid.org/0000-0002-2951-
0034

REFERENCES
1. Ljungman P, Mikulska M, de la Camara R, et al. The challenge

of COVID-19 and hematopoietic cell transplantation; EBMT rec-
ommendations for management of hematopoietic cell transplant
recipients, their donors, and patients undergoing CAR T-cell ther-
apy. Bone Marrow Transplant. 2020;55(11):2071-2076.

2. Vossoughi S, Winters JL, Burgstaler EA, Schwartz J. The ABC's
of disaster management: managing apheresis operations during
the SARS-CoV-2 pandemic. J Clin Apher. 2020;35(4):243-245.

3. Padmanabhan A, Connelly-Smith L, Aqui N, et al. Guidelines on
the use of therapeutic apheresis in clinical practice—evidence-based
approach from the Writing Committee of the American Society for
apheresis: the eighth special issue. J Clin Apher. 2019;34(3):171-354.

4. Faqihi F, Alharthy A, Alodat M, Kutsogiannis DJ, Brindley PG,
Karakitsos D. Therapeutic plasma exchange in adult critically
ill patients with life-threatening SARS-CoV-2 disease: a pilot
study. J Crit Care. 2020;60:328-333.

5. Faqihi F, Alharthy A, Memish ZA, Kutsogiannis DJ,
Brindley PG, Karakitsos D. Peripheral neuropathy in severe
COVID-19 resolved with therapeutic plasma exchange. Clin
Case Rep. 2020;8:3233-3238.

6. Gluck WL, Callahan SP, Brevetta RA, et al. Efficacy of thera-
peutic plasma exchange in the treatment of Penn class 3 and 4
cytokine release syndrome complicating COVID-19. Respir
Med. 2020;175:106188.

7. Hashemian SM, Shafigh N, Afzal G, et al. Plasmapheresis reduces
cytokine and immune cell levels in COVID-19 patients with acute
respiratory distress syndrome (ARDS). Pulmonology. 2020;S2531-
0437(20)30254-3. https://doi.org/10.1016/j.pulmoe.2020.10.017

8. Truong AD, Auld SC, Barker NA, et al. Therapeutic plasma
exchange for COVID-19-associated hyperviscosity. Transfusion.
2021;61(4):1029-1034.

9. de Prost N, Bastard P, Arrestier R, et al. Plasma exchange to rescue
patients with autoantibodies against type I interferons and life-threat-
ening COVID-19 pneumonia. J Clin Immunol. 2021;41(3):536-544.

10. Kamran SM, Mirza ZE, Naseem A, et al. Therapeutic plasma
exchange for coronavirus disease-2019 triggered cytokine
release syndrome; a retrospective propensity matched control
study. PLoS One. 2021;16(1):e0244853.

11. Lu W, Kelley W, Fang DC, et al. The use of therapeutic plasma
exchange as adjunctive therapy in the treatment of coronavirus
disease 2019: a critical appraisal of the current evidence. J Clin
Apher. 2021;36(3):483-491.

12. Memish ZA, Faqihi F, Alharthy A, Alqahtani SA, Karakitsos D.
Plasma exchange in the treatment of complex COVID-19-
related critical illness: controversies and perspectives. Int J
Antimicrob Agents. 2021;57(2):106273.

13. Ortega R, Gonzalez M, Nozari A, Canelli R. Personal protective
equipment and Covid-19. N Engl J Med. 2020;382(26):e105.

14. Reyes C, Ornelas CJ, Rollins-Raval MA, Subbaswamy AV,
Phillips JP, Raval JS. A strategy to conserve personal protective
equipment while performing therapeutic plasma exchange in a
patient with COVID-19. J Clin Apher. 2020;35(4):374-375.

15. Panepinto JA, Brandow A, Mucalo L, et al. Coronavirus disease
among persons with sickle cell disease, United States, March
20-May 21, 2020. Emerg Infect Dis. 2020;26(10):2473-2476.

How to cite this article: Yamada C,
Hofmann JC, Witt V, Gupta GK, Winters JL, The
ASFA COVID-19 Taskforce. The report from ASFA
COVID-19 taskforce: Considerations and
prioritization on apheresis procedures during the
SARS-CoV-2 coronavirus disease (COVID-19)
pandemic. J Clin Apher. 2021;36(6):878-881. doi:
10.1002/jca.21939

TABLE 1 Checklist to consider when apheresis procedures are

requested in the COVID-19 pandemic

1. Careful evaluation of the patients
2. Assessment of indication of apheresis procedure on the

patients' conditions/diseases
3. Consideration of alternative treatments
4. Assuring the safety of the staff
5. Consideration of locations for apheresis procedures
6. Maintaining adequate supply inventory on regular basis
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