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The topic of this presentation is an experimental treatment for systemic
sclerosis called therapeutic plasma exchange or TPE.

Background: Systemic Sclerosis

* US: 60,000 to 100,000 people, 4 to 1 female to male ratio
+ Highest mortality rate of any autoimmune disease
+ Standard treatments are primarily symptom based

* Autologous stem cell transplants (HSCT) are sometimes
effective in high-risk patients

Systemic sclerosis, commonly called systemic scleroderma, is a term used
to describe a family of rare autoimmune diseases with the common factor
being abnormal skin fibrosis and thickening. While the degree of skin
fibrosis varies depending on the specific disease variant, all forms of
systemic scleroderma include dysregulation of the immune system and
extensive microvascular injury leading to fibrotic damage to internal organ
systems, including the lungs, gastrointestinal system, kidneys, and heart.
Most patients are women and initial symptoms typically start after age 30.

Systemic sclerosis has the highest mortality rate of any autoimmune
disease. A 2012 study showed no improvement in relative survival rates
over the preceding 40 years.

No standard treatments have been shown to significantly alter the natural
course of the disease, although some medications can help with specific
symptoms. While autologous stem cell transplants are sometimes very
effective, because of the significant mortality risk (3% to 10%) from the
treatment itself and the very intense nature of the protocol, this treatment is
generally restricted to patients with rapidly progressing diffuse disease who
are at high mortality risk.




TPE Circuit Diagram

The basic idea behind TPE is really very simple: if there are molecules
such as antibodies circulating in the blood that are directly or indirectly
causing disease symptoms, reducing the level of these molecules should
lead to symptom improvements. As will be discussed later, there may be
other mechanisms of action involved in how TPE affects patients with SSc.

This diagram shows how TPE is performed. Two IV needles are inserted,
typically one in each arm.

TPE Circuit Diagram

Blood is withdrawn from one arm and pumped into a centrifuge that spins
the blood, separating the red cells, white cells, and platelets from the
plasma.

TPE Circuit Diagram

The extracted plasma is discarded. By the way, this is pretty close to the
actual color of plasma

TPE Circuit Diagram

The discarded plasma is then replaced by a replacement fluid such as
sterilized albumin. The albumin is recombined with the separated cells and
then returned to the body through the other arm.

A typical TPE treatment takes about 90 minutes after the IV needles are
inserted. During a single treatment, about two-thirds of the plasma is
replaced, significantly reducing the levels of any destructive molecules that
might be circulating in the plasma.

This shows a typical example of a patient receiving TPE. The TPE system
runs quietly in the background and the patient is usually resting
comfortably during the procedure.




Conventional Uses of TPE

« TPE widely used since 1978 for treating a variety of diseases

TPE is a commonly used treatment for a number of diseases. Most of
these diseases are blood, neurological, or renal disorders. While TPE is
not commonly used to treat systemic sclerosis in the US, it is more
commonly used in Europe and other parts of the world. In Italy, for
example, TPE is a common, government approved treatment for systemic

9 * Most common uses are for neurological, h i
gical, hematological, and H
renal diseases SClerOSIS'
* Mainstream treatment for diseases such as Guillain-Barré
syndrome, myasthenia gravis, hyperviscosity syndromes, and
Goodpasture syndrome
I. The Published Research
10
| am the first author of a recent study that reviews all of the published
research on the use of TPE as a treatment for systemic sclerosis. This
Therapeutic Plasma Exchange for the review is published in the June 2018 issue of the "Journal of Scleroderma
Treatment of Systemic Sclerosis: and Related Disorders.” Since it is published Open Access, it can be freely
A Comprehensive Review and Analysis* . . s .
11 downloaded by anyone directly from the publisher’s website.
Herbere esemansed
Patrick M Moriarty MD
Allan Metzger MD
Miroslav Malkovsky MD PhD
* Journal of Scleroderma and Related Disorders 2018;3(2):132-152.
We used standard academic research tools to locate an initial set of papers
that met our search criteria. Additional articles were found by reviewing all
Study Methodology references in these papers. In order to be included in the study, the
abstract had to be in English. We commissioned translations of several
* Articles located using Google Scholar, Pubmed/Medline, : H H
12 Scopss, ancl ottt/ key articles that were not in English.
* Inclusion criteria: English abstract, original research.
Translations were commissioned for four key articles
« All articles were independently graded by two authors using
standard checklist of each article category
We were able to find a total of 46 published papers that met our search
criteria. These included case reports through full-blown randomized
Overview of Studies controlled trials. Excluding patients in control groups, these studies
involved a total of 455 patients treated with TPE.
Study Type . . .
13 Randomized controlled s Once we had a final set of articles, these were independently graded by

Clinical trial
(quasi-experimental study)
Observational study

Pre-post study with no control
group

Case report / series

Totals

two authors using standard checklists based on the article type.




TPE Only / Mixed Treatments

Another key factor that we looked at was whether the patients were treated
with TPE alone or if additional treatments such as immunosuppressants
were co-administered, potentially confounding the interpretation of any
results.

o e | ocony |
14 Aendom e contoled 2 2 Twenty five of the 46 studies used TPE as the sole systemic treatment.
.
Pre-post study with no control 18
e
Case report / series 19
Totals 46
In almost all studies, the majority of patients receiving TPE showed
improvements in both symptoms and laboratory markers, whether in short-
term treatment for crisis situations or from long-term administration of
Overall Results regular TPE
* Most patients showed improvements in both symptoms and Many patients experienced significant improvement in Raynaud’s
15 laboratory markers . . .
g : ’ ! - symptoms and if they had digital ulcers, these started to heal after just
« Significant improvements in Raynaud’s and healing of digital
ulcers after three to four treatments. three to four Weekly TPE treatments.

« TPE needs to be continued in order to maintain benefits .
While the effects of even a few TPE treatments often lasted for several
months, only continued long-term treatment resulted in stabilization of
symptoms or, in one recent case report, sustained remission over a 22-
year period.
Venous access problems occurred in a small number of patients receiving
long-term TPE. TPE had to be stopped in six patients, and 12 patients

Overall Results (Continued) ended up having TPE done through implanted central ports.
- Most PRt E B e R A e B ER e tnormal venous TPE was extremely well tolerated by virtually all patients. Adverse events
16 e were rare and, in almost all cases, mild, with no reported deaths.
« TPE was extremely well tolerated in virtually all patients
« Adverse advents were rare and mild with no reported deaths.
One important question is whether TPE is equally effective for different
variants of systemic sclerosis, for example, diffuse or limited. In many of
TPE Efficacy: Diffuse versus Limited the early studies, diagnosis was either not specified or pre-dated the 1980
” : . classification criteria. However, where diagnosis was clearly indicated,
17 el T most studies were done on patients with a diagnosis of diffuse systemic

+ Diagnosis was not specified or unclear in 182 patients sclerosis.

" Wideh Unfortunately, since treatment protocols varied widely in the reviewed
studies, there is no way of comparing treatment outcomes to answer this
question.

Mixed Connective Tissue Disease is a complex connective tissue disorder

defined by overlapping clinical features of lupus, systemic sclerosis, and
Mixed Connective Tissue Disease (MCTD) polymyositis. Six of the 19 case reports were about patients diagnosed

with MCTD. In all six cases, TPE was initiated because of an acute or

* ShMCTDIceSSiSRalE crisis situation rather than as a general treatment. Improvements were

18 * Most were short-term interventions for acute situations

* One patient (12-year old) went into remission after ten TPE

treatments over 5 % weeks and remained in remission with
regular maintenance TPE at two-year follow up

reported in all of these cases, although multiple simultaneous interventions
in three of these cases make it difficult to determine the role of TPE in the
observed improvements.




When does TPE fail to work?

* Scleroderma Renal Crisis (SRC)

In a number of the studies, TPE was tried as a last resort after all other
treatment approaches had failed. What is clear from these studies is that
TPE is not an effective treatment for scleroderma renal crisis, now
commonly treated with ACE inhibitors. It also had little or no benefit in
patients with late stage diffuse systemic sclerosis where patients had

19 * Late stage severe diffuse systemic sclerosis
« Consensus is that TPE should be started relatively early in the severe Iung damage'
derce The clear consensus was that TPE should be started relatively early in the
disease process in order to have the maximum benefit.
All of this leads to an obvious question. Given that the published research
suggests that TPE often leads to significant improvements in symptoms
SuccesshullaH R R e e o Lirni o and laboratory markers even after a short series of treatments, what might
Scleroderma Using Therapeutic Plasma Exchange: happen if TPE was tried as a sole, systemic intervention over a long period
20 Is Blood Rheology the Key?* of time? To date, there is only one published case report that helps to
address this key question about the effects of long-term TPE, and
B fortunately, in this case, long-term is VERY long term!
Patrick M Moriarty MD
John\Weiss MDPhD It is, of course, important to realize that a single case report is suggestive
* Clincal Hemorheology and Microcirulation: 2017657131136 at best, but with a disease like systemic sclerosis, which does not go into
remission on its own, this case report is quite intriguing.
This male patient developed Raynaud’s symptoms beginning in 1985 at
age 38. Initial ANA and antibody testing done in early 1990, combined with
Case Report: Background then current symptoms, lead to a formal diagnosis of CREST syndrome.
« Male patient, diagnosed in 1990 at age 43 with CREST The patient’'s symptoms progressed rapidly over the next several years. Of
21 syndrome (anti-centromere antibody positive) all of these clinical symptoms, the most concerning was the reduced lung
g:ry"nda 53?'5@1723:%3?43:; 37:3235?;’;:3”‘Ch"""g' Lad functior)in.g. The primary mortality risk with this variant of systemic
<R D'LCONA_GB%MEXPQM sclerosis is from pulmonary artery hypertension, and a DLCO value under
70% can be a leading indicator for future development of this complication.
The protocol used in the case report was one treatment per week for four
weeks followed by eight weeks of rest, repeated indefinitely. This was
Case Report: Treatment Protocol based on the research indicating that RBC aggregation levels were still
significantly reduced after three months post-TPE, but rising. It is also
22 z:z;toii:e::l:::fr;21:::93 o important to note that there were no simultaneous systemic interventions
weaks rag I PRI S such as immunosuppressants while the patient was on TPE.
* No other systemic interventions
Over a two-year period that included a total of 32 TPE treatments, the
patient’s symptoms steadily improved and by the end of year two, the
Case Report: Results patient was clinically in remission except for very mild Raynaud’s. The
patient’'s GERD was completely under control and the chronic chilling
23 Jeiiypatanct L I symptom was completely gone as well. Lung functioning stabilized and

* After two years (32 TPE treatments), GERD completely
controlled, chilling resolved, Raynaud’s mostly resolved, DLCO
stable

* DLCO/VA steadily improved and returned to normal (82%) by
2001

slowly improved over the next few years and the last time a pulmonary
function test was done back in 2001, the DLCO measure had risen to the
low end of normal range.




Case Report: Patient Current Status

« Continues original TPE treatment protocol (425 TPE treatments

The patient is still receiving regular TPE using the original protocol. At this
point, the patient has received about 425 TPE treatments. He is now 72,
very active physically, and is in overall excellent health for his age. He is
symptom free except for very mild Raynaud’s.

During 1997, treatments were stopped to observe the natural course of the

24 todate) disease. Reflux symptoms returned about six months later. The original
* Patient now age73/jexcellent heslth (plays tennis every day) protocol was reinstated and the reflux disappeared again after a year.
+ No GERD symptoms, mild Raynaud's
* Stopping treatments led to return of symptoms in six months Recent high magnification nailfold capillaroscopy demonstrated slightly
* Nal ol R e = Rattem abnormal capillaries, which would not typically be the case for a patient
— with a disease duration of more than 30 years. These data suggest that
what this treatment protocol is doing is keeping the patient always one step
away from redeveloping clinical symptoms.
A second patient has now been on the same pulsed TPE protocol
described in the long-term case report for about 18 months. She has a
Pulsed TPE: Case Report 2 rare (about 4%) antibody, U3-RNP (fibrillarin), that is mostly associated
with diffuse skin changes. Her main complaints were severe pain and
e s e st i yeors fatigue, both of which resolved after three treatment rounds. She is
25 « Rare U3-RNP antibody, mostly associated with diffuse SSc continuing with the same pulsed TPE protocol with a goal of retaining her
* Patient reports being in clinical remission after about nine current remission status.
months, continuing with regular pulsed TPE
« Case report in progress
Because of concerns about potentially contracting COVID-19, both patients
described above decided to delay their scheduled TPE cycle by two
COVID-19: Impact of Treatment Delays months. Both patients began to experience mild symptoms for the first
time in years: GERD in patient 1 and joint pain in patient 2. Both patients
S B e otiipatients have now restarted pulsed plasma exchange on the normal protocol.
26 e ey Based on previous experience with patient 1, we expect that these
« Patient 1 began to develop very mild GERD symptoms ’
« Patient 2 experienced some joint pain for the first time in two Symptoms will resolve again in one to two treatment CyC|eS'
‘ears
.;oth patients resuming requlat P and should become This protocol is design to keep you on the verge of being symptomatic, so
asymptomatic in one to two treatment cycles when you delay or stop treatments, pre-TPE symptoms will gradually begin
to return. More on this in a bit.
1. Potential Mechanisms of Action in TPE
27
When TPE was first tried in the late 1970s, the reasoning was that
reducing levels of antibodies might help symptoms. However, antibody
levels return to near pre-treatment levels within a few day after a TPE
Is Blood Rheology the Key? treatment.
28 « Original reason for trying TPE was reduction in antibody levels Many ear|y papers commented that they were Surprised how |0ng the

« Antibody levels return to baseline quickly

* TPE effects last much longer than originally expected

* Improvements in blood rheology may be key factor

effects of a few weekly TPE treatments lasted. In one 1991 study,
improvements in both symptoms and laboratory markers persisted for six
months or longer after a single round of four weekly TPE treatments.

So how do we explain the effects of TPE? One possibility is that the
benefits are primarily stemming from improvements in blood rheology
rather than temporary reduction of antibodies or other molecules.
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Systemic Sclerosis: Blood Hyperviscosity

« Elevated whole blood viscosity (WBV)

* Increased red blood cell aggregation and decreased RBC
deformability

« Patients with primary Raynaud’s have normal blood
viscosity and RBC aggregation

* Recent studies show that digital ulcers and PAH are
correlated with increased WBV

Over the past 42 years, more than a dozen studies have documented that
systemic sclerosis patients have elevated whole blood viscosity and
abnormal aggregation of red blood cells. This is not unique to systemic
sclerosis; elevated blood viscosity and red blood cell aggregation are also
seen in lupus and rheumatoid arthritis. Interestingly, TPE is not effective in
these diseases.

Another interesting finding is that patients with primary Raynaud's have
normal blood viscosity and red blood cell aggregation. TPE has no effect
on patients with primary Raynaud’s but significantly improves or completely
eliminates Raynaud'’s in many systemic sclerosis patients following a single
round of a few TPE treatments.

In addition, two recent studies have documented a correlation between
elevated whole blood viscosity and both digital ulcers and pulmonary artery
hypertension in SSc patients.
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Abnormal Red Blood Cell Clumping

One of the interesting aspects of the abnormal blood rheology in systemic
sclerosis is that two papers have described the red blood cell aggregation
as highly shear-resistant. Red blood cells commonly aggregate into linear
formations called Rouleaux formations in several diseases, including SSc
and lupus. The top photographs show what this looks like. One of the
properties of Rouleaux formations is that they break apart and reform very
quickly.

In the case of systemic sclerosis, in addition to these common Rouleaux
formations, there are also what appear to be tightly bound relatively small
clumps of red blood cells. You can see examples of these circled in this
slide from a paper published in France in 1999. In contrast to Rouleaux
formations, apparently these non-linear red blood cell clumps do not break
apart easily.

31

Systemic Sclerosis: Disease Pathogenesis

“Many, if not all, of the manifestations of scleroderma can be
explained on the basis of functional and structural vascular
compromise after repeated vascular insults, subsequent healing of
vascular walls with proliferative vascular response, and luminal
narrowing.”

Kahaleh MB, Sherer GK, LeRoy EC. Endothelial injury in scleroderma.
Journal of Experimental Medicine. 1979; 149(6); 1326-1335.

As early as 1979, researchers hypothesized that all of the symptoms seen
in systemic sclerosis stem from repeated trauma to the endothelial layer of
the microvascular system. One intriguing possibility is that some or all of
this trauma may be related to the presence of this tightly-bound clumped
red blood cells. If this is the case, it is possible that the elimination of red
blood cell clumps that follows a series of TPE treatments may be part of
the process that leads to symptom improvements following TPE.

32

Normal Blood Flow

Endothelial Layer

The smallest microcapillaries are slightly smaller than average red blood
cell size, meaning that the red blood cells have to deform slightly for
normal circulation.

33

Clumped RBC may lead to endothelial trauma

o)

Consider what might happen if there are small clumps of shear-resistant
red blood cells. It is possible that small clumps might be forced through the
microvascular system, at least for a while, but this could potentially lead to
trauma to the endothelial cell layer. If the clumps are small, this damage
might occur over a long period of time and might account for the fact that in
slower progressing variants of systemic sclerosis, Raynaud's is typically
the only symptom for a number of years.
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o)

Large RBC Clumps — Potential Arterial Blockage

N

In contrast, in diffuse systemic sclerosis, initial symptoms are often pain
and fatigue. If the RBC clumps are large enough to impair blood flow in
these faster progressing disease variants, this could potentially explain
these initial symptoms.

Note that in sickle cell anemia crisis, pain and fatigue are typical symptoms
that result from blockage of blood flow by clumps of sickled RBCs.

35

4)

Post-Disaggregation Endothelial Healing

Since the effects of a few weekly TPE treatments includes elimination of
red blood cell clumping that lasts for more than three months before
returning to baseline levels, this refractory period might allow for healing of
damaged microcapillaries. This could lead to reduction of Raynaud’s
symptoms and healing of digital ulcers - a common finding in a number of
studies.

36

In 1991, a carefully done study looked at how a series of four weekly TPE
treatments modified overall blood viscosity and also red blood cell
clumping. This diagram shows what happens to red blood cell clumping if
you do a series of four weekly TPE treatments, then stop and watch what
happens. The green horizontal line shows the level of red blood cell
clumping in a control group of people without scleroderma. The red
horizontal line shows the average amount of RBC clumping in the
scleroderma group that received the four weekly TPE treatments.

As you can see, even after the first TPE treatment there is a noticeable
drop in red blood cell clumping. After four weekly TPE treatments, the red
blood cell clumping was completely gone and overall blood viscosity was
normal as well. Now notice what happens once TPE is stopped: the
viscosity immediately begins to increase again, but does so fairly

slowly. Three months later, red blood cell aggregation levels are still only
about half of what they were before TPE. At nine months post-TPE, red
blood cell clumping was back to pre-TPE levels. Unfortunately, the
researchers did not check red blood cell clumping levels between three
and nine months after TPE stopped, so we don’t know exactly at what point
red blood cell clumping returned to baseline levels.

37

Pulsed TPE and RBC Clumping

So now let’s look at what we believe happens if you use our suggested
pulsed TPE (one TPE treatment per week for four weeks, wait eight weeks,
repeat indefinitely). Eight weeks after the fourth TPE treatment, red blood
cell clumping is beginning to return to pre-treatment levels, but is still quite
low. As soon as you start the next TPE series, red blood cell clumping
levels will immediate begin to fall and should be back to normal again after
the fourth TPE treatment in this series, and the cycle starts again.
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Pulsed TPE: Safe Zone?

The goal of pulsed TPE is to interrupt the entire disease process at a very
early stage before any significant fibrosis or organ damage has

occurred. If there is already systemic involvement, the hope is that by
preventing the ongoing trauma occurring to blood vessels, disease
progression will be halted. With no new disease activity taking place the
body may be able to heal to some extent unless organ systems are too
severely damaged to recover.

The key and as of yet unanswered question is this: assuming that the
overall disease model is correct, which needs to be determined by carefully
designed research, what is the level of red blood cell clumping that the
body can tolerate before systemic damage starts to occur? In other words,
is there a “green zone” where pulsed TPE can prevent further damage and
allow people to be mostly symptom free, even though they still have the
underlying disease?

As a side note, while we don’t have an easy way to directly measure red
blood cell clumping, we recently were able to measure whole blood
viscosity changes in patient 1 from the start of a round of TPE treatments
to a few days after the fourth treatment and saw exactly this saw tooth
pattern in terms of whole blood viscosity changes related to TPE.

In summary, pulsed TPE is designed to be a control, not a cure, similar to
how insulin can interrupt diabetes or antiretroviral drugs can prevent HIV
from progressing to AIDS, even though the underlying disease is still
active.
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lll: Safety, Cost, and Other Issues

40

How safe is TPE?

« TPE is widely used as a first-line treatment for many diseases
* Recent TPE safety review: 2730 TPE procedures; adverse events
in 3% of procedures, all of these were mild and transient

« Risk significantly higher if plasma used as replacement instead
of sterilized albumin

Eleven of the reviewed studies documented complications directly related
to the use of TPE. In almost all cases, these were either problems related
to venous access or short-term side effects with the procedure itself.

There were no reported fatalities and short-term side effects were generally
minor.

Since TPE is a widely-used procedure for many diseases, there is a lot of
data available on TPE safety. A recent large scale study of TPE indicated
that adverse events occurred in only 3% of the procedures. A larger study
of 20,000 procedures showed similar results. There were no fatalities
reported in either study.

It is notable that almost all of the more severe complications were allergic
reactions when fresh frozen plasma was used instead of sterilized albumin
as the plasma replacement fluid.
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Risks of long-term TPE

* Moderate iron deficiency anemia common with long-term TPE
« Easily treatable with OTC iron supplements
* Supplemental iron can also be given in conjunction with TPE

treatments if patient is unable to tolerate OTC iron

Several studies have documented that patients undergoing long-term TPE
often develop mild iron deficiency anemia. It is easily treatable using OTC
iron supplements. [f patients can’t tolerate OTC iron, iron infusions can
easily be done in conjunction with TPE treatments.




Venous access issues with long-term TPE

+ Best way to perform TPE is using regular peripheral venous

access

The best way to do TPE is using normal peripheral venous access,
drawing blood from the antecubital vein. A number of studies have been
done looking at how often normal venous access can be used for long-term
TPE. Most of these studies indicate that about 75% of the time, normal
venous access is fine for long-term TPE, but about 25% of the time,
patients need alternative access such as surgically implanted ports.

Recently, however, new equipment and procedures have been developed
that should significantly reduce the need for surgical ports. These include

42 * Peripheral venous access is successful in long-term TPE about systems like VeinViewer and ultrasonic-guided peripheral venous
75% of the time (historical data) .
* Vein illumination systems and ultrasonic-guided venous access CannU|atlon .
for improved venous access
- Surgically i Bl e e e e E O e e ar elaceess For patients who cannot undergo normal peripheral venous access, there
withilculRS are a number of alternatives that are available. Central catheters are not a
good option because of the significant risk of infection. Alternatives such
as surgically created fistulas or implantable vascular-access ports may be
better options for long-term TPE if peripheral venous access is not an
option. Modern implanted venous access ports are much safer and
effective than previous generations options.
The cost of TPE varies somewhat based on the amount of albumin that is
needed for the individual patient. On average, a TPE treatment costs
about $1200, according to recent research. Notably, this is almost exactly
How expensive is TPE? what Medicare pays for a typical single-blood volume exchange TPE
treatment.
* Each TPE treatment costs about $1200 for an average size . . . . . .
43 patient (Medicare reimbursement rate matches this) For comparison purposes, Humira is one of the least expensive biologic
- Pulsed TPE annual cost (16 times per year): $20,000 drugs used to treat rheumatoid arthritis. The typical annual cost for Humira
* Humira annual cost: $21,000 is about $51,000. If TPE is used at a frequency of 16 times a year, that
* IVIG treatment cost: $10,000 per month runs jUSt Under $20]000
In contrast, another experimental treatment approach that is currently
being tried for treating systemic sclerosis is IVIG. That costs, on average,
about $10,000 a month for a typical 70-kg patient.
Currently, the American Society for Apheresis classifies TPE for treating
systemic sclerosis as a Category lll treatment, meaning that the efficacy is
unclear and that clinicians should make individual decisions on whether to
use TPE or not.
Insurance coverage for TPE Medicarg covers TPE for treating systemic sclerogis if: 1) thg di§ease is life
threatening, and 2) other treatments are not working. Considering that
« ASFA: Category Il procedure for systemic sclerosis systemic sclerosis has the highest mortality rate of any autoimmune
44 * Medicare rules for covering TPE: disease, and no conventional treatments have been shown to have any
+ LifethieatenbaiGREit s ARy B I B eklng clear effect on the natural progression of the disease, this is a rather low
* Many insurance companies in the US now fully cover TPE. bar for Obtaining Medicare coverage.
* CPT code for TPE is 36514. 1CD 10 diagnosis codes:
QeI ED), s (e A recent informal survey suggests that most companies in the US now
cover TPE, sometimes with prior authorization needed.
To find out if your insurance company covers TPE, ask them if they cover
CPT code 36514 for treating a diagnosis of M34.0 (diffuse) or M34.1
(limited), depending on your diagnosis.
While research suggests that it is common to see improvements in
laboratory markers, Raynaud’s symptoms, and initial healing of digital
How long of a TPE trial period is needed? ulcers after one round of four weekly TPE treatments, this is not a clear
indication that TPE is going to be effective in the long term. Remember, It
45 ';‘a”ygr'l::;’:”5;;’ift:ﬁflfg;’;f‘;';f:r‘:;‘:fyh;;;E:J'r‘s"‘"‘P“‘ on took two years for the patient to go into nearly full remission in the case

* Long-term case report: significant clinical improvement after
one year; full remission after two years

« If no improvement after one-year trial, TPE is unlikely to be
effective

report | just described.

Our recommendation is that any trial of TPE should be continued for a one-
year period. If there is no clear improvement at that point, it is very unlikely
that TPE will be beneficial.

10



How long does TPE need to be continued?

« Systemic sclerosis is a life-long, chronic disease

A good way to think about TPE as a treatment for systemic sclerosis is to
consider the use of insulin for patients with diabetes or anti-retroviral drugs
for patients with HIV. Systemic sclerosis is a lifelong, chronic disease and
ANY treatment that does not fix the malfunctioning immune system will
need to be continued indefinitely. This includes drugs commonly used to

10| ISR Ll | trcat systemic sclerosis as well as TPE.
* Long-term case report: after stopping TPE, symptoms began to
return after six months
5 A typical TPE treatment takes about 1 1/2 hours. Once the IV needles are
' inserted, there is little pain or discomfort during the treatment, although
What is it like to go through a TPE treatment? there can be mild paresthesias or perioral tingling from the use of citrate as
an anticoagulant. In addition, patients may experience mild hypotension.
47 Qg e A These symptoms can easily be prevented or are easily dealt with during
+ Little paityor Sy ey R —— the procedure if they occur. Immediately following a TPE treatment, it is
* Blood pressure can drop during a treatment, but easily dealt common to feel a bit tired for 12 to 24 hours.
with
Any MD (or equivalent) should be able to order TPE, but this is likely to be
dependent on specific policies of the hospital or medical group that the
Who Can Prescribe TPE? doctor is affiliated with. The equipment needed to perform TPE is likely to
be available in any large hospital, but this may mean that there can be
48 ;:s;;":r"’;‘:z; ':::e':::;’::::r“;:E access problems for patients in rural areas.
« TPE is most commonly done in a large hospital setting, typically
in an infusion center, so access can be an issue
TPE requires specialized equipment that is typically only available in large
hospital setting. Since our suggested protocol requires about 16 TPE
treatments per year, travel time to and from the hospital can be a
significant barrier for patients who are in rural settings or do not have easy
access to the hospital.
BamesiEl AN alBE Most rheumatologists have little or no experience with TPE since it is not
LA commonly used with rheumatological diseases. Because of this, they often
49 - Unfamiliarity with TPE have major misconceptions about TPE, for example: 1) It is too dangerous
- "It doesn‘t work!” to use except as a last resort, 2) you can’t do TPE without a catheter and
catheters have high infection risk, and 3) you can have a major allergic
reaction from replacement plasma, and 4) my personal favorite: “It's too
new and experimentall!”.
This is a quote from a physician after a patient asked him to read the
published research on TPE so they could discuss whether or not it made
sense to consider trying it: “I'm not going to read the research because |
know it doesn’t work”. Time for a new physician?
50 1V: Additional Resources
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Information for clinicians and patients

* Pulsed Plasma Exchange: Overview for clinicians

We have a lot of additional information on TPE on the Scleroderma
Education Project website, including a more detailed discussion of the
background research on abnormal blood rheology in systemic sclerosis.
Or you can contact me by email (eharriss@wisc.edu) and | will be happy to
send you links to any of these articles.

5 1 * TPE Review paper (available from publisher’s website)
* Long-term case report
* Suggested protocol for a one-year trial of TPE
* TPE: A Guide for Newbies
If a clinician is interested in trying TPE with a suitable patient, it is useful to
g oo L of have a starting point for figuring out both the treatment protocol and how to
Uggeste N gt ear (112! o monitor changes in symptoms and basic laboratory markers. We have
Pulsed Plasma Exchange S .
) prepared a document for clinicians that outlines a suggested treatment
52 " Starting P O e protocol for a one-year trial of plasma exchange using the research-based
ievitor i " pulsed protocol described in the long-term case report discussed earlier. It
« Initial paticnCa A I T e eleerics includes suggested subjective and objective measures that can be used to
assess how well the treatments are working.
The Guidelines document is available in the Clinician Resources section of
our website.
It is completely normal for a patient to feel anxious when starting a
treatment like TPE. They will commonly be concerned about how painful it
will be to insert the IV needles and also how they will feel during and after
TPE: A Guide for Newbies the procedure.
. . ) _ In order to try to reduce this anxiety and prepare the patient for a more
53 " P Sl S e re ke TPE comfortable and successful TPE experience, | worked with the head nurse
« Co-written with infusion center head nurse with more than 20 . . . . . . .
yearsexpenenceldn NN at the infusion center at the University of Wisconsin Hospital to create a
+ Explains the process of TPE, what to expect, and possible short- document titled “Therapeutic Plasma Exchange: A Guide for Newbies.” It
term sice SRS explains the process of TPE, how to prepare for a treatment, what it will
feel like during and after, and possible short-term side effects and how to
reduce them. It is available through our website. | would encourage both
clinicians and patients to read this article so they can talk about any
concerns before starting TPE.
In summary, the published research suggests that long-term TPE may be a
low-risk way to control and potentially reverse systemic sclerosis
symptoms in some patients. While TPE has been tried with more than 450
patients according to the studies we reviewed, it is important to note that
Summary and Conclusion the quality of many of the studies, especially the early ones, was not very
_ high. We also do not have a clear understanding of which patients would
54 e most benefit from TPE. However, it is clear that starting TPE fairly early in
- Level of evidence is not high: only 10/46 studies received top the disease process is likely to lead to the best outcomes.
grade . X . . . i
- RCT,Using Mo HE P O e N A e el S e teees There is a clear need and justification for a well-designed, randomized
technigeoiBE BRI controlled trial of TPE using modern equipment and modern venous
* ImportanttollliERceEindEsanEeciaction n TPE access techniques. It is also important to try to better understand the
mechanisms of action of TPE, as this might lead to other potential
interventions, including pharmaceutical ones, that might be easier and
cheaper alternatives to TPE.
Thank you! If you have any questions, please feel free to contact me at
eharris@sclerodermainfo.org.
Thank you!
55

For additional information on TPE, contact the author at:
eharris@sclerodermainfo.org
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