Farmacia Hospitalaria
ISSN: 1130-6343

ISSN: 2171-8695
36 5 9 Grupo Aula Médica

Use of plasma exchange as therapeutic
tool in clinical practice

Campano-Pérez, Isabel Laura; Olivera-Fernandez, Rosario; Gonzalez-Freire, Lara; Crespo-Diz, Carlos
Use of plasma exchange as therapeutic tool in clinical practice

Farmacia Hospitalaria, vol. 42, no. 1, 2018

Grupo Aula Médica

Available in: http://www.redalyc.org/articulo.oa?id=365962298004

DOI: 10.7399/fh.10845

>
3 .3 PDF generated from XML JATS4R by Redalyc
Je&a‘yc Jf’} g Project academic non-profit, developed under the open access initiative



http://www.redalyc.org/articulo.oa?id=365962298004
http://doi.org/

Farmacia Hospitalaria, vol. 42, no. 1,
2018

Grupo Aula Médica

Received: 30 June 2017
Accepted: 20 September 2017

DOI: 10.7399/th.10845

CCBY-NC-ND

BRIEFS ORIGINALS

Use of plasma exchange as therapeutic
tool in clinical practice

Isabel Laura Campano-Pérez
Complejo Hospitalario Universitario de Pontevedra, Spain

Rosario Olivera-Fernandez '
Complejo Hospitalario Universitario de Pontevedra, Spain

Lara Gonzalez-Freire '
Complejo Hospitalario Universitario de Pontevedra, Spain

Carlos Crespo-Diz '
Complejo Hospitalario Universitario de Pontevedra, Spain

Abstract
Objective: To descrive the use of therapeutic plasma exchange in several pathologies
and its adjustment to international reference guides.
Method: Observational, descriptive, retrospective study, of all the patients that received
plasmapheresis between January 2014 - December 2015. We analized the appropriate
indication according to the bibliography consulted, and the therapeutic outcome.
Indication, replaced volume of plasma, number of sessions and periodicity were
established by the Hematology Service depending on the disease and its clinical course.
Results: 10 patients (8 women), between 28-72 years old, received therapeutic plasma
exchange. The pathologies treated were neurological (9 patients), Waldenstrom disease
(1 patient). The technique used was continuous centrifugation with albumin 5% as
replacement fluid.
Conclusions: The therapeutic plasma exchange in reviewed patients agreed to reference
guides. There was not a direct relation between the recommendation grade and the
response obtained. The reduced number of patients is a limitation to obtain conclusive
results.
KEY WORDS: Blood component removal++ Plasma Exchange++ Plasmapheresis++
Neurological diseases++ Hematological diseases++ Albumin.

Resumen
Objetivo: Describir la utilizacién del recambio plasmético terapéutico (RPT) en
distintas patologfas y su ajuste a las gufas internacionales de referencia.
M¢étodo: Estudio observacional, descriptivo y retrospectivo en pacientes que recibieron
plasmaféresis entre enero de 2014 y diciembre de 2015. Se analizé la adecuacién de su
indicaci6n segin la bibliografia consultada, asi como la respuesta obtenida. El Servicio
de Hematologia establecid la indicacién, el volumen plasmidtico a recambiar, el nimero
de sesiones y la periodicidad segtin la enfermedad de base y su evolucién clinica.
Resultados: Diez pacientes (8 mujeres) entre 28 y 72 afios de edad, recibieron RPT.
Las patologfas eran de origen neuroldgico (9 pacientes), enfermedad de Waldenstrém
(1 paciente). La técnica utilizada fue centrifugacién continua con albimina 5% como
liquido de reposicion.
Conclusiones: EI RPT en los pacientes revisados se ajustd a las gufas de referencia. No
se observo correlacion directa entre el grado de recomendacién establecido por dichas
guias y la respuesta obtenida. El niimero reducido de pacientes supone una limitacién a
la hora de extraer resultados concluyentes.
PALABRAS CLAVE: Recambio plasmdtico terapéutico, Intercambio de plasma,
Plasmaféresis, Enfermedades neurolégicas, Enfermedades hematoldgicas, Albimina.


http://doi.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Label Laura Campano-Pérez, et al. Use of plasma exchange as therapeutic tool in clinical practice

Introduction

Therapeutic Plasma Exchange (TPE) is an extracorporeal blood
purification technique, which consists in the extraction of a specific
volume of plasma that is exchanged for a replacement fluid. The
aim of this technique is to remove large-molecular-weight substances,
pathogens, or immunocomplexes circulating in the plasma that intervene
in the pathological immune response and that are considered responsible
for a disease or its clinical manifestations.

Although TPE has been used in more than 80 diseases, such as
renal, metabolic, autoimmune, rheumatologic, haematologic, neurologic,
digestive, and hepatic disease, there is relatively little experience
worldwide with this technique. Because these diseases are uncommon, the
use of TPE is supported by case series rather than by controlled studies,
thus making it difficult to obtain a solid level of evidence.

Currently, TPE plays an important role mainly in the treatment of
autoimmune disease and is a valid option in the case of disease refractory
to conventional treatment. However, depending on the indications,
great variations in outcomes have been observed in clinical practice. The
American Society for Apheresis (ASFA) has published guidelines on
the use of TPE. The guidelines establish 4 categories that are constantly
reviewed and updated taking into account the data provided by published
clinical research’.

The objective of this work was to describe the use of TPE in
several pathologies and to determine adherence to accepted international

guidelines.
Methods

An observational descriptive retrospective study which included all
patients who received TPE from January 2014 to December 2015 in a
public tertiary hospital.

The ASFA guidelines were used to verify the appropriateness of the
indications for TPE'?. The Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) system was also used. This
system assigns grades of recommendation based on the quality of the

published evidence (Table 1)°.

Table 1

High-quality evidence based on randomized
clinical trials without imitations
Moderate-quality evidence based on

randomized clinical Irials with imporiant 1]

TPE occepted as firsHine therapy, either as o standolone
treatment or in conjunchion with other reafments

TPE accepted as secondding therapy, sither as a dandalone
treakment or in conjunclion with other freatments

The role of TPE is not well established, deision-making

lsotions should be individvalized

Low- of very lowquality evidence based on " TPE is ineffective and even harmful according to published

observational shudies of case sedies

evidence
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TPE, Therapeutic plasma exchange. Extracted from: Lainez-Andrés JM et al. Recambio
plasmético terapéutico: aplicaciones en Neurologfa. Rev Neurol. 2015;60(3):120-31

The IANUS electronic clinical record platform was used to obtain
the following variables: age, sex, pathology, number of TPEs received
in 1 year, replacement fluid used, duration of treatment, concomitant
medication, adverse reactions, and response. All data were anonymised
according to the procedure established by Law 41/2002 of November 14,
20024,

TPE was performed in the hospital blood bank using a Spectra Optia
Apbheresis System with continuous flow centrifugation through a central
catheter. Acidcitrate-dextrose (ACD) was used as the anticoagulant. Oral
calcium carbonate was administered before the procedure to prevent

hypocalcaemia. The extracted plasma volume (PV) was replaced with 5%

albumin®.

The Haematology Service established indications, PV to be replaced,
and the number and frequency of sessions in all patients based on the
underlying disease and its clinical course.

The Pharmacy Service analysed the use of TPE for different pathologies
by evaluating the appropriateness of indications using the criteria
established by the ASFA and the available literature.

Results

During the study period, TPE was ordered for 11 patients (8 women and
3 men) between 28 years and 72 years of age (median 46 years). Nine
patients had pathologies of neurological origin (81.8% of patients), and
1 patient had Waldenstrom’s macroglobulinemia. However, TPE was
not performed in 1 patient with acute hypertriglyceridemia associated
with severe pancreatitis (monitored in Intensive Care and Endocrinology
and Nutrition Services) due to its successful treatment with standard
measures (fluid therapy, insulin, diet).

In the group of 9 patients with neurological indications for different
pathologies, TPE was used as first-line treatment in a patient with
Guillain-Barré syndrome and as an alternative after the failure of
standard treatment in the other 8 patients. In the haematologic patient
with Waldenstrom’s macroglobulinemia, TPE was used as a first-line
treatment to reduce excess paraproteins prior to initiating speciﬁc
treatment.

In all patients, a 5% human albumin solution equivalent to 1 to 1.5 PV
was used as replacement fluid and adjusted according to patient tolerance.
The mean replacement fluid volume was 1.27 PV.

During the study period, only 3 of the 10 treated patients underwent
more than 1 TPE procedure. There was a median of 6 sessions per TPE
procedure (range 1-12 sessions). The duration of each session ranged from
2 to 3 hours.

Concomitant medications administered during TPE were
cyclosporine (1 patient), gentamicin (1 patient), amikacin (4 patients),
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and vancomycin (2 patients). Antiepileptic agents (phenobarbital,
phenytoin, and valproic acid) were administered to 1 patient after TPE.
Pharmacokinetic monitoring was used to determine and adjust the

plasma levels of these agentss.

In all patients, the haematologist administered prophylactic oral
calcium carbonate for hypocalcaemia before TPE and intravenous
calcium after TPE as needed.

TPE was well tolerated in 70% of the patients, none of whom
experienced adverse reactions. During the first session, 1 patient
experienced nausea and vomiting, but subsequently showed improved
tolerance to treatment. Two patients experienced central catheter-related
infections.

Table 2 shows the characteristics of each patient.

Table 2
Summary of patient characteristics and outcomes after TPE.
; T ..I. T ! u-ll i Sorvh e TR Mo, TPE in ASFA Tt nt ” 38
:&p - LS =r Yyear secommendation = Wne it i
Geaneralized Redraciory to
myqslhenlu gravis, Immuncsuppressanis, Category |, Partial TaspOonse
8 seronggative, Newology WG, and grade 18 2nd  Good tolerance
fesistant corficosteroids
GuillainBarré
syndromi Poor responss to Col i Mo
69 with Faccid Mewology  treatment with IVIG and egory e a2nd b el
felraparesis and corficostercids grade 2C Good Klerance
areflexia
Poor response o
Axanal GuillainBarré corticosteroids Possible Category |, Mo response
ol syndrome Mewrclogy compressive medullary grade 14 st Good lerance
syndiome
Bilateral rerobulbar Severe anaphylachic Category Il Good response
g5 optic nawomyelitis Newology reaction lo riluimalk grade 1B 2nd Goad olerance
Progressive Good initial response
fo corficosteroids
linot I, Part
50 dem":é":u'&g Mewology Subsequent IVIG C;':g:rra 2nd Ew !al::lr::::
Fn:w#r h rectment with poor
epathy response
Good response
58 Ealon-Lambert Newology Mo response lo Category I, 2nd Eca“n: dpr:::::
syndrame treatment grade 2C dueric cothakar
infection Death
Refractory to reatment Good response
Relackory with azathioprine, Mausea and
MTX, cyclosporing, Calegory IV, vemifing ab shart
0 In:amm:::ty Newology cyclophosphamide, grade 2C 2nd of Irecfment
yopahy mycophenclate, Good overall
ritbvximab olerance
Resobved in tha ICU with
: . Endocrinology  intensive sarum therapy, Category lll,  Inkention TPE nct
H |49 F Heeighceddemio "oyiiaimen  absohis diel, and 0 grade 2C lokeal  performed
insuln
Voltoge-gated Anticonvulsants, ﬁ;?:gﬁ:?
petassivm channel corficosterids no Caotegory lll,
e antibody-ossociated Neuwology response], IVIG (mild grade 2C 2nd d""mr?“ﬂw‘
encaphaliis response] rosaived)
Vellogegated
40 potassium channal Mairclog IGIV, anficonvulsanis, Calegory Il ond GO(:_d m;:c;rurr
ontibody-associated ¥ corlicostercids grade 2C G M':I:rance
encaphalitis
Anoemia due to chionic
Waldenstrom's freatment TPE initioted to Category |, Good response
% “ F macroghkbulinemia Hersalology decrease paraproteins grade 1C 14 Good tolerance
and inifiale rituximab

ASFA, American Society for Apheresis; ICU, Intensive Care Unit; IVIG, Intravenous
immunoglobulin; MTX, Methotrexate; TPE, Therapeutic plasma exchange.
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Discussion

In this case series, the most common pathologies were of neurological
origin. However, the most favourable result was obtained in

the haematologic patient with Waldenstrom’s macroglobulinemiaé'8

(patient K; category I, grade 1C)! in whom hyperviscosity caused by high
IgM-protein levels prevented the initiation of treatment. After a single
first-line TPE session, treatment with bortezomib and corticosteroids
could be initiated. Clinical and analytical stability was achieved, making
it unnecessary to initiate treatment with rituximab as originally planned.
Despite the complexity of the patient’s condition, TPE improved the
result of the pharmacological treatment, thus avoiding the use of more
complex and expensive therapeutic measures. The literature reports the
use of TPE as a pretreatment measure to reduce hyperviscosity due to
high IgM levels, given that hyperviscosity and IgM levels can be reduced
by 60% and by 50%, respectively®.

Of the 2 neurological patients diagnosed with Guillain-Barré
syndrome®”, patient C received TPE as a first-line treatment (category
I, grade 1A)". After failing to respond to initial treatment, patient B
received TPE as a second-line treatment (category III, grade 2C)', with
poor outcome. Despite the high grade of recommendation for TPE in
patient C, the patient did not respond as expected and had to be referred
to the Rehabilitation Service. Patient B did not respond to TPE, and the
subsequent course of the disease was torpid.

Despite category III and grade 2C' for TPE, a very favourable initial
response was obtained in the 2 patients (I and J) with voltage-gated

0.1 patient T was

potassium channel antibody-associated encephalitis
discharged with antiepileptic treatment without subsequent readmission,
whereas in patient J, despite the good initial response to TPE, the course
of the disease was torpid and further TPE procedures were performed

after the study period.

The patient died. In line with results reported in the literature'’,
the patients experienced a subjective temporary improvement that was
associated with the TPE procedure.

Myasthenia gravis (category I, grade 1B)" is a neurological indication
for which TPE has been shown to be very effective. Patient A had
generalized myasthenia gravis, seronegative, and refractory to treatment
with immuno-suppressants, intravenous immunoglobulins (IVIG), and
steroids. TPE led to a partial improvement of symptoms. These results
coincide with those of the published literature. A retrospective study by

Kumar et al.'? in 35 patients with myasthenia gravis showed short-term

improvements in myasthenic seizures. Mandawat et al.? compared TPE
and IVIG for the treatment of myasthenia gravis, and found that both
treatments had clinically similar outcomes, although they recommended
IVIG for elderly patients with or without comorbidities and for all

other patients with comorbidities. Trantafyllou et al.l4 suggested that



Label Laura Campano-Pérez, et al. Use of plasma exchange as therapeutic tool in clinical practice

periodic TPE is safe and effective in controlling the symptoms of
patients with moderate to severe myasthenia gravis nonresponsive to
immunosuppressive therapy.

TPE was performed in patient G (40 years, with refractory

)*> who had been previously treated

inflammatory myopathy
with azathioprine, methotrexate, cyclosporine, cyclophosphamide,
mycophenolate, and rituximab without response. Although this disease
is an indication (category IV, grade 2C)" for TPE, this patient benefited
from the procedure, with very positive results that led to hospital
discharge with prednisone as the only treatment.

Patients D, E, and F had optic neuromyelitis, polyneuropathy, and
Eaton-Lambert syndrome3, respectively. They had a good initial response
to TPE, although the final outcomes differed between patients (see Table
2).

Adpverse reactions to TPE were observed in only 30% of the patients,
which is within the range described in the literature (25%-60%)>.

Since TPE may decrease the plasma levels of some drugs >, their
pharmacokinetics should be monitored to ensure the efficacy of
concomitant treatment.

In conclusion, 80% of the treated patients experienced improvements.
Although the ASFA guidelines were used to verify the appropriateness of
the indications for TPE, no direct correlation was observed between the
grade of recommendation and the response obtained. This study and its
conclusions may be limited by the small sample size.

Contribution to scientific literatura

This study provides information on the use of therapeutic plasma
exchange in the treatment of selected pathologies in a tertiary care
hospital. The relevance of this information lies in the variability found in
theliterature on indications, guidelines, results obtained, and interactions
with standard treatment.

Therapeutic Plasma Exchange is used in the treatment of several
autoimmune diseases. These diseases have a low incidence. Information
on this procedure will enhance the provision of more comprehensive
pharmaceutical care in Hospital Pharmacy Services and contribute to
obtaining the best possible therapeutic outcomes.
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