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Plasmapheresis in the intensive care | ®
units of the community of Madrid

Plasmaféresis en las uci de la comunidad de
Madrid

Plasmapheresis is the selective and automated removal of
plasma. When plasma is removed and replaced by another
fluid for therapeutic purposes, the procedure is referred
to as therapeutic plasmapheresis or therapeutic plasma
exchange (TPE).

This extracorporeal filtration process eliminates
pathogenic components (immunoglobulins, auto-antibodies,
immune complexes, cryoglobulins, lipoproteins, protein-
bound substances and endotoxins) related to many
autoimmune or non-autoimmune disorders (familial hyper-
cholesterolemia) or acute processes in which altered
substances needs to be replaced by normal components
(thrombotic thrombocytopenic purpura, thyroid storm).

The fluid that replaces the plasma must possess the phys-
iological functions of the latter, and be both isovolumetric
and iso-oncotic. The most commonly used fluids are fresh
frozen plasma (FFP) and albumin solutions. Both can cause
complications,”? such as the loss of plasma proteins and
coagulation factors in the case of albumin, or allergic reac-
tions, the risk of viral transmission, citrate reactions and
hypocalcemia in the case of FFP.

Plasmapheresis classically has been performed by
centrifugation (c-TPE),>* though the development of
membrane-based techniques (m-TPE) (involving convection
through a filter with highly permeable membranes) offers
important advantages: simplicity, accessibility, lower cost,
no loss of cellular components, and no need for anticoag-
ulation in many cases.>® The added fact that m-TPE can
be performed using common dialysis systems or continuous
renal replacement therapy (CRRT) techniques explains its
increasing use in recent years and its incorporation into the
Intensive Care Unit (ICU).”-"°

In order to evaluate the adoption of this technique by the
ICUs of the Community of Madrid (Spain), in October 2021
we sent a survey to the respective Heads of the different
Units, with the collaboration of the Society of Intensive Care
Medicine of Madrid (SOMIAMA) (Annex 1), addressing three
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main aspects: (1) the use of TPE in and outside the ICU, and
who performs the technique; (2) the logistics (resources and
organization) for TPE in the ICU; and (3) the treated patients
and their origin.

The survey was answered by a total of 37 ICUs (Annex
2): 24 belonging to public hospitals (out of a total of 26;
92.3%) and 13 to private hospitals (out of a total of 29;
44.8%). Table 1 shows the characteristics of the participating
hospitals/ICUs.

In 9 hospitals (24.3%) TPE was not performed either in or
out of the ICU: three public centers (all 3 of low complexity)
and 6 private centers (all with <200 beds).

Twenty-one hospitals (56.7%) performed ‘‘central’’ TPE
(i.e., out of the ICU) (18 public centers; 77% and 3 private
centers; 23%), and the procedure was carried out in 12 cases
(57.1%) by Hematology and in 9 cases (42.9%) by Nephrol-
ogy. Of the hospitals without ‘‘central’’ TPE (16 centers;
43.2%), the technique was performed in the ICU of 7 of them
(43.75%).

On the other hand, 70.3% (26) of the hospitals performed
plasmapheresis within the ICU, though the technique was
only carried out by ICU professionals in 10 cases (38.5%)
and in combination with other professionals (hematologists
or nephrologists) in another 6 Units (24%). In other words,
in 10 of the ICUs (38.5%) where plasmapheresis was car-
ried out, intensivists did not participate in the technique
(Fig. 1).

Of the 26 ICUs that performed TPE, the technique was
only used in ICU patients in 7 Units (26.9%), in ICU patients
and patients admitted to the hospital ward in 14 (53.8%),
only in hospital ward patients in one Unit (3.8%), and in hos-
pital ward, ICU and ambulatory patients in four ICUs (15.4%).

In all the ICUs in which TPE was performed by ICU pro-
fessionals (20 Units), use was made of m-TPE with CRRT
systems; one ICU could not specify the monitor used, and in
the 5 ICUs in which TPE was performed by Hematology, use
was made of c-TPE with machines belonging to the Hema-
tology Department.

With regard to availability for performing the technique,
14 ICUs (53.8%) were able to carry it out at any time during
365 days a year; only in the morning but on any day of the
year in four ICUs (15.4%); only on working days at any time
in two (7.7%); and only in the morning on working days in 6
ICUs (23%).

The professionals able to prescribe and perform the pro-
cedure represented only a limited group within the overall
staff in 7 Units (26.9%), while in the remaining 19 (73%) TPE
could be performed by any physician or nurse. Of note is
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Table 1 Characteristics of the participating hospitals and Intensive Care Units.
No. hospital Hospital No. ICU Is plasmapheresis  Department Is plasma- Department
beds complexity  beds performed at your performing pheresis performing
hospital (out of plasmapheresis performed plasmapheresis in
the ICU)? out of the ICU in your ICU?  the ICU
Public hospitals
1700 High 40 Yes Nephrology Yes ICU, Nephrology
1200 High 11 Yes Hematology Yes ICU
1200 High 38 Yes Nephrology Yes ICU, Nephrology,
Hematology
900 High 24 Yes Hematology Yes Nephrology,
Hematology
700 High 38 Yes Hematology Yes Hematology
660 High 18 Yes Hematology Yes Hematology
610 High 22 Yes Hematology Yes Hematology
495 High 22 Yes Hematology Yes Hematology
504 Medium 18 Yes Nephrology Yes ICU, Nephrology
450 Medium 24 Yes Hematology Yes Nephrology,
Hematology
420 Medium 12 Yes Hematology Yes Hematology
420 Medium 16 Yes Nephrology Yes ICU
400 Medium 16 Yes Hematology No
358 Medium 12 No Yes ICU
350 Medium 8 Yes Nephrology No
325 Medium 18 Yes Nephrology Yes Nephrology
300 Medium 12 No Yes ICU
300 Medium 14 Yes Nephrology Yes Nephrology
250 Medium 16 Yes Nephrology Yes ICU, Nephrology
325 Low 16 No No
200 Low 12 No No
130 Low 11 Yes Nephrology Yes ICU, Nephrology
100 Low 8 No Yes ICU
90 Low 4 No No
Private hospitals
250 14 Yes Hematology Yes Hematology
190 16 No No
180 6 No No
180 12 Yes Hematology Yes ICU
170 16 No No
120 17 No No
120 12 No Yes ICU, Hematology
100 9 No Yes ICU
90 12 Yes Hematology Yes ICU
86 9 No No
80 12 No Yes ICU
60 7 No Yes ICU
20 3 No No

the fact that in 8 ICUs with such availability, the technique
was not performed by intensivists but by hematologists or
nephrologists.

The mean number of patients treated in the ICU was
5.25/year, with an average of 4.3 sessions per patient.

The usefulness of plasmapheresis is evident. Most of the
patients are not in a critical condition and do not have to
be admitted to the ICU to perform the technique. Most high
and medium complexity Spanish hospitals have Departments
that carry out the procedure (Hematology, Nephrology).

When a critical patient requires this kind of treatment, these
are the Departments generally in charge of performing the
technique, and moreover constitute reference Departments
for those hospitals that do not have plasmapheresis.

In the case of hospitals without ‘‘central’’ TPE, the pos-
sibility of performing plasmapheresis in the ICU has clear
advantages, since timely and optimum treatment can be
provided as needed, without requiring patient transfer (with
its inherent disorders and risks). On the other hand, cover-
age can be provided for non-critical patients pertaining to
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Distribution of where and who performs plasmapheresis in the participating hospitals of the Community of Madrid

(Spain).

other specialties, admitted to the hospital ward or on an
ambulatory basis.

The results of the present survey show that in most
hospitals with ‘‘central’’ plasmapheresis (Hematology or
Nephrology), TPE in the ICU is also performed by these ‘‘out-
ICU”’ professionals - though this should not be an obstacle
for application of the technique by professionals of the ICU.

Less than half of the hospitals that do not have ‘‘central’’
TPE perform the technique in the ICU, and in all cases the
professionals of the ICU are those that carry out the proce-
dure. In other words, over one-half of these hospitals must
transfer the patients to undergo plasmapheresis.

In a large proportion of the participating ICUs the tech-
nique is widely available in terms of both time and trained
professionals for performing TPE. This guarantees that any
patient requiring the technique will have it available at all
times.

The survey also evidences the availability of the ICUs for
performing TPE in any patient (not only critical cases). Of
the ICUs that perform TPE, almost 70% can also provide this
service for hospitalized non-critical patients, though only
15% offer the technique for non-hospitalized (ambulatory)
patients.

The ICU may be a good place to perform TPE. It possesses
the necessary technical means, with optimum monitoring
capacity and staff trained to perform the technique. This
possibility enhances hospital performance and the services
offered by the Department of Intensive Care Medicine. In
addition, possibilities are opened for collaboration with
other Departments, thereby expanding the scope of inten-
sive care medicine.
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Appendix A. Supplementary data

Supplementary material related to this article can be found,
in the online version, at doi:https://doi.org/10.1016/]j
.medin.2022.06.007.
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Early lung autopsy in deceased n
patients with acute respiratory
distress syndrome due to infection

by SARS-CoV-2

Autopsia pulmonar precoz en pacientes
fallecidos con sindrome de distrés respiratorio
agudo secundario a infeccion por SARS-CoV-2

The SARS-CoV-2 pandemic brought us a new plethora of
patients with an extremely severe form of acute respiratory
distress syndrome (ARDS).

Clinical autopsy can provide us with information to know
and understand this new viral infection. The objective of this
study is to characterize—at pulmonary level—the patholog-
ical anatomy (PA), microbiology, and viral load of a series of
patients who died of SARS-CoV-2 related ARDS.

This was an observational prospective study of patients
who had died at the intensive care unit (ICU) (teaching hospi-
tal; reference center for patients with SARS-CoV-2 infection)
with a confirmed diagnosis of SARS-CoV-2 infection. The
study was approved by the Spanish hospital ethics research
committee (ASSE 2015). Informed consent from the closest
family member was required.

Patients with ARDS (Berlin Definition)' due to SARS-CoV-
2 infection (December 2020 through November 2021) were
included.

The main clinical characteristics are shown on Table 1
and the electronic supplementary data (ESD) Patients were
categorized based on their ICU stay into 3 timeframes (up to
10 days, 11-20 days, over 20 days) based on the evolutionary
stages of ARDS.?

Autopsies were performed 3 h prior to death to pre-
serve the quality of microbiological samples. A macroscopic
study of the lung was conducted and samples from the
most compromised areas were drawn including microbio-
logical (Gram staining, cultures, and mycological study),

and histological analyses (hematoxylin/eosin staining) using
Masson’s Trichome Staining to rule out fibrosis and thrombo-
sis. Viral analysis through RNA extraction, and viral genome

Table 1  General characteristics of the population (N = 21).

Demographic characteristics N =21
Age (years), mean (SD) 62 + 12
Sex, feminine, n (%) 6 (29)
Comorbidities
COPD, n (%) 8 (38)
AHT, n (%) 10 (48)
Diabetes, n (%) 4 (19)
Obesity, n (%) 8 (38)
Variables on day 1
APACHE 1, mean (SD) 21+9
SOFA ESCORE, mean (SD) 12 +3
D-dimer (ng/mL), mean (SD) 13,164 + 17,718
Ferritin (ng/mL), mean (SD) 2448 + 1329
CRP (mg/L), mean (SD) 175 + 89
LDH (U/L), mean (SD) 849 + 432
Lymphocytes/mm 3, mean 631 + 427
(SD)
Organ dysfunctions
Circulatory shock, n (%) 17 (85)
AKI, n (%) 11 (55)
Cause of death
Multiple organ failure, n (%) 4 (19)
Refractory hypoxemia, n (%) 9 (43)
Circulatory shock, n (%) 8 (38)
Days on mechanical 15+ 10
ventilation, mean (SD)
ICU stay (days), mean (SD) 17 £ 10

AHT, arterial hypertension; AKI, acute kidney injury; APACHE I,
Acute Physiology and Chronic Health Evaluation Il; COPD, chronic
obstructive pulmonary disease; CRP, C-reactive protein; LDH,
lactate dehydrogenase; SOFA, Sequential Organ Failure Assess-
ment.
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