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Note: Prior authorization is not required for Photopheresis to treat Graft versus Host Disease (ICD D89.813). Because the CPT code
is the same for the procedure, regardless of the diagnosis, the indication is included in the guideline. For claims processing
purposes, do not void the case - no preauth. Rather, approve the request.

For members with RMHP Medicare plans (CareAdvantage and Dual Special Needs Plan (DSNP)plans, the case will be pended
for the reviewer to apply the guidelines in the current National Coverage Determination (NCD) for Extracorporeal Photopheresis
110.4. See Reviewer Guidance.

Note: 0342T is not covered for any plan.
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e For RMHP Individual and Family Plan (IFP) Commercial, PRIME (Medicaid) and CHP+ plan members,
therapeutic apheresis may be indicated for 1 or more of the following(1)(2)(3)(4)(5) :
o Acute inflammatory demyelinating polyneuropathy (Guillain-Barre syndrome), as alternative
to intravenous immunoglobulin(6)(7)

o Antiphospholipid syndrome (catastrophic), as indicated by ALL of the following(8)(9):
= Acute involvement of 3 or more organs, systems, or tissues
= Antiphospholipid antibodies present



o Age-related macular degeneration (dry)
o Amanita mushroom poisoning

Antiglomerular basement membrane disease, as indicated by 1 or more of the
following(10):
= Diffuse alveolar hemorrhage
= Patient not dialysis dependent, and creatinine less than 6.6 mg/dL (583
micromoles/L) [Al

Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis, as indicated by ALL of
the following(12)(13):
= Antineutrophil cytoplasmic antibody positive(12)
= Appropriate clinical condition, as indicated by 1 or more of the following:
= Dialysis dependent
= Dialysis is imminent.
= Diffuse alveolar hemorrhage
o Autoimmune encephalitis(14)

Babesiosis (severe), [Bl as indicated by 1 or more of the following(15):
= Disseminated intravascular coagulation
= Greater than 10% parasitemia
=  Pulmonary, renal, or hepatic dysfunction
= Significant hemolysis (eg, blood hemoglobin level less than 10 g/dL (100 g/L),
hemoglobinuria)

Cardiac transplant, as indicated by 1 or more of the following:
= Cellular or recurrent rejection treatment needed
= Desensitization prior to transplant
= Rejection prophylaxis needed

Chronic inflammatory demyelinating polyradiculoneuropathy, as indicated by ALL of the
following(16)(17)(18):
=  Hyporeflexia or areflexia present in most limbs
= Insufficient response to corticosteroids or intravenous immunoglobulin
= Progressive or relapsing motor and sensory impairment of more than one limb

Cryoglobulinemia, as indicated by 1 or more of the following:
= Membranoproliferative glomerulonephritis
= Neuropathy (eg, mononeuritis multiplex)
= Ulcerating purpura
= Vasculitis(19)

Focal segmental glomerulosclerosis, as indicated by 1 or more of the following:
= Post transplant: recurrent focal segmental glomerulosclerosis
= Pretransplant: to prevent or delay recurrence
o Graft vs host disease, steroid-dependent or steroid-refractory
o Hemochromatosis (hereditary)

Heterozygous familial hypercholesterolemia, as indicated by 1 or more of the
following(20)(21)(22)(23):
= Patient with progressive coronary artery disease and 1 or more of the
following(24):

= | DL cholesterol is greater than 200 mg/dL (5.18 mmol/L) or has
decreased by less than 40% with medical therapy for 6 or more
months.

= Lipoprotein(a) is greater than 60 mg/dL (2.14 micromoles/L) and
LDL cholesterol is greater than 125 mg/dL (3.24 mmol/L) despite
medical therapy for 6 or more months.



= Patient without coronary artery disease and ALL of the following(24):
= LDL cholesterol is greater than 300 mg/dL (7.77 mmol/L).
= LDL cholesterol has decreased by less than 40% with medical
therapy for 6 or more months.

Homozygous familial hypercholesterolemia, as indicated by ALL of the
following(20)(21)(25)(26):
= Ageis older than 2 years.
= LDL cholesterol is greater than 500 mg/dL (12.95 mmol/L).(24)

Hyperviscosity due to clonal thrombocytosis (eg, from essential thrombocythemia or other
myeloproliferative disorder), as indicated by 1 or more of the following:
= Platelet count 1,500,000/mm?3 (1500 x109%/L) or greater
=  Platelet count 450,000/mm3 (450 x109L) or greater and 1 or more of the
following:
= History of thrombosis or bleeding
=  Vascular stasis signs or symptoms

Hyperviscosity due to erythrocytosis, as indicated by ALL of the following:
= Hematocrit greater than 55% (0.55)
= Hyperviscosity symptoms
= Simple phlebotomy has failed to reverse symptoms.

Hyperviscosity due to leukocytosis, as indicated by ALL of the following(27):
= Vascular stasis signs or symptoms
= White blood cell count greater than 50,000/mm?3 (50 x10°/L)

Hyperviscosity €1 due to monoclonal gammopathy (eg, Waldenstrom macroglobulinemia,
multiple myeloma with IgA, IgG, or kappa light chains), as indicated by 1 or more of the following:
= Neurologic signs or symptoms
= Spontaneous bleeding from mucous membranes
= Vascular stasis signs or symptoms
= Visual disturbance due to retinopathy

Lipoprotein(a) hyperlipoproteinemia, as indicated by ALL of the following:
= LDL cholesterol is greater than 125 mg/dL (3.24 mmol/L) despite medical therapy
for 6 or more months.
= Lipoprotein(a) greater than 60 mg/dL (2.14 micromoles/L)
= Progressive coronary artery disease

o Liver failure (acute)
Liver transplant (ABO-incompatible), as indicated by ALL of the following(11):
= Desensitization prior to transplant
= Living related donor
Lung allograft rejection, as indicated by ALL of the following:
= Bronchiolitis obliterans syndrome
= Failure of steroids or other immunosuppressive agents to halt syndrome
progression
o Multiple sclerosis (acute, unresponsive to steroids)(29)(30)

Myasthenia gravis, as indicated by 1 or more of the following(31)(30)(32)(33):
= During initiation of immunosuppressive therapy
= During myasthenic crisis with ventilatory insufficiency or failure(34)(35)
= During postoperative period after thymectomy
= Prior to surgery (eg, thymectomy)(36)
=  Symptomatic patient resistant to or intolerant of immunosuppressive therapy(34)
o Mycosis fungoides (cutaneous T-cell lymphoma) for erythrodermic disease (stage |lI) [P



o Neuromyelitis optica (acute), when high-dose intravenous steroids fail to resolve symptoms

Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections
(PANDAS), as indicated by 1 or more of the following:
= Refractory disease
= Severe symptoms (eg, chorea, cognitive deficits, motor hyperactivity)

Phytanic acid storage disease (Refsum disease), as indicated by 1 or more of the
following:
= Acute neurologic or cardiac symptoms
= Disease exacerbation
= Maintenance therapy
o Polyarteritis nodosa associated with hepatitis B virus, in combination with
glucocorticoids(38)(39)(40)
o Polyneuropathy due to monoclonal gammopathy (paraprotein neuropathy) with IgA, IgG, or
IgM(41)

Renal transplant (ABO-compatible), as indicated by 1 or more of the following(42)(43):
= Antibody-mediated rejection
= Desensitization prior to transplant with crossmatch-positive living donor

Renal transplant (ABO-incompatible), as indicated by 1 or more of the
following(42)(43)(44)(45)(46):
= Antibody-mediated rejection
= Desensitization prior to living donor transplant

Sickle cell disease (acute) with complications, as indicated by 1 or more of the following:
= Acute stroke
= Severe acute chest syndrome (ie, oxygen saturation less than 90% despite
oxygen therapy)

Sickle cell disease (nonacute) with complications, as indicated by 1 or more of the
following:
= Cerebral infarct documented on brain MRI in absence of symptoms
= Highrisk for stroke, as documented by transcranial Doppler study with mean
blood flow velocity in the internal carotid artery or middle cerebral artery of 200
cm/second or higher
= History of acute stroke or evidence of cerebral infarct on brain MRI
= History of iron overload
Thrombotic microangiopathy (drug-related)
Thrombotic thrombocytopenic purpura(47)(48)(49)
Vasculitis associated with HIV(39)
Wilson disease
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e Alternatives include conventional therapy for each condition.
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Therapeuticapheresis refers to extracorporeal technologies used to separate cellular (cytapheresis) and plasma (plasmapheresis)
components of blood for a therapeutic purpose.(11)(50)(51)(52) (EG 2) Virtually any blood cell line can be effectively separated and
removed from blood when its presence is pathogenic, as can dissolved plasma substances, such as immune complexes,
cryoglobulins, toxins, myeloma light chains, and cholesterol-containing lipoproteins.(50)(51)(52)(53) (EG 2)

Criteria
Return to top of RMHP Apheresis, Therapeutic - AC

For acute inflammatory demyelinating polyneuropathy (Guillain-Barre syndrome), An expert consensus specialty society guideline
states that there is high-quality evidence supporting the use of therapeutic plasma exchange as an alternative to intravenous
immunoglobulin.(11)(30) (EG 2) As compared with supportive care alone, plasma exchange can accelerate motor recovery and
reduce time on the ventilator; itis most effective when initiated within 7 days of the onset of symptoms.(11) (EG 2) A systematic
review of randomized trials found moderate-quality evidence that plasma exchange significantly reduces time to recovery of motor
activity. Although there was a significantincrease in relapse in the first 6 to 12 months after treatment, the likelihood of full recovery
increased and residual weakness decreased after 1 year.(7) (EG 1) A systematic review and meta-analysis found comparable
efficacy and safety for plasma exchange and intravenous immunoglobulin for the management of Guillain-Barre syndrome.(32) (EG
1)

For catastrophic antiphospholipid syndrome, An expert consensus specialty society guideline supports the use of therapeutic plasma
exchange as therapy for patients.(11) (EG 2) An international registry study evaluating outcomes following catastrophic
antiphospholipid syndrome in 471 patients reported that mortality was 40.1% in patients treated with anticoagulation, cortico steroids,
and either plasma exchange or intravenous immunoglobulin; mortality was 75% in patients who did not receive any of these
treatments. There was no statistically significant difference in mortality between patients treated with plasma exchange and

intravenous immunoglobulin, plasma exchange alone, or intravenous immunoglobulin alone.(54) (EG 2)

For age-related macular degeneration, An expert consensus specialty society guideline states that there is moderate -quality
evidence supporting the use of rheopheresis (a form of plasmapheresis that separates out high molecular weight plasma
components in order to reduce plasma viscosity) as therapy for this condition. Studies have demonstrated improvementin visual
acuity lasting up to 4 years.(11) (EG 2) A randomized controlled study of 72 patients that evaluated the efficacy of
rheohemapheresis found, at 12-month follow-up, that the treatment group had significantimprovementin median best-corrected

visual acuity, while the control group had a significant decrease.(55) (EG 1)

For Amanita mushroom poisoning, An expert consensus specialty society guideline supports the use of therapeutic plasma
exchange for this condition. Patients who were treated with therapeutic plasma exchange were observed to have decreased

mortality rates as compared with historical controls.(11) (EG 2)

For antiglomerular basementmembrane disease, either with glomerulonephritis alone or with pulmonary hemorrhage (Goodpasture
syndrome), An expert consensus specialty society guideline supports the use of therapeutic plasma exchange as therapy for
patients who are dialysis independent or with diffuse alveolar hemorrhage.(11) (EG 2) Clinical trials and a single randomized
controlled trial have demonstrated the effectiveness of apheresis, and total plasma exchange combined with prednisone and
cyclophosphamide has become the standard of care.(53)(10)(56)(57) (EG 2)

For antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (eg, granulomatosis with polyangiitis, microscopic
polyarteritis), An expert consensus specialty society guideline supports the use of plasma exchange as therapy for patients who are
dialysis dependent,who are in imminent need of dialysis, or who have diffuse alveolar hemorrhage.(11)(58) (EG 2) An open-label
randomized controlled trial of 352 patients with severe, active, ANCA-associated vasculitis (treated with induction
immunosuppressive therapy with either cyclophosphamide or rituximab) found that treatment with plasma exchange did not reduce
the incidence of end-stage renal disease or death from any cause compared with placebo at 1-year follow-up. Study limitations

included lack of renal biopsy documenting accurate kidney damage on entry to the study and wide confidence intervals for some



subgroups.(59) (EG 1) A systematic review and meta-analysis of interventions for renal vasculitis identified 8 studies investigating
plasma exchange as adjunctive therapy in adults and found, at 3 and 12 months post treatment, that the intervention significa ntly
reduced the need fordialysis.(60) (EG 1) An observational study of 137 patients with ANCA-associated vasculitis who were eitheron
dialysis or had a serum creatinine greaterthan 5.6 mg/dL (495 micromoles/L) found, at median follow -up of 4 years, that there was
no difference between treatmentwith plasma exchange orintravenous methylprednisolone with regard to the incidence of end -stage
renal disease, relapse, and mortality. The authors noted that the study had limited statistical power to reliably conclude if there is a
difference in clinical benefit for plasma exchange or intravenous methylprednisolone. Additional studies were

recommended.(61) (EG 2) For children, a review article states that there have not been any trials of therapeutic plasma exchange
for ANCA-mediated renal disease.(42) (EG 2)

For autoimmune encephalitis, Anti-N-methyl D-aspartate receptor (NMDAR) encephalitis is characterized by a prodrome of
headache and fever, followed by sequential symptoms that may include behavioral changes, psychosis, catatonia, decreased leve
of consciousness, dyskinesias, and autonomic instability. Diagnosis is usually based on demonstration of NR1 IgG antibodies in
serum or CSF, and initial therapy may include corticosteroids, intravenous immunoglobulin, or plasma exchange.(14) (EG 2) An
expert consensus specialty society guideline supports the use of therapeutic plasma exchange for this condition, either as stand-
alone therapy or in combination with other modalities (eg, intravenous immunoglobulin or high-dose methylprednisolone).(11) (EG
2) A systematicreview of 71 studies (242 patients) evaluating plasma exchange in children (mean age 10.6 years) with anti-NMDAR
encephalitis found a trend toward better outcomes when plasma exchange was administered with corticosteroids and started within
a month of disease onset; however, the authors cautioned that these findings should be interpreted with caution given the lim ited
number of patients and the retrospective nature of the studies.(62) (EG 1) Limbic encephalitis associated with voltage-gated
potassium channel antibodies has been shown to respond within a few weeks to intense immunotherapy, which may include high -
dose intravenous corticosteroids, intravenous immunoglobulin, or plasma exchange.(63) (EG 2)

For babesiosis, An expert consensus specialty society guideline states that red blood cell exchange is acceptable second -line
therapy, either as stand-alone treatment or in combination with other modalities (eg, antibiotics) for patients with a severe form of
this condition.(11) (EG 2)

For cardiac transplant, ABO-compatible, An expert consensus specialty society guideline states that there is high-quality evidence
supporting the use of extracorporeal photopheresis for rejection prophylaxis and moderate -quality evidence for cellular or recurrent
rejection. In combination with immunosuppressive agents, extracorporeal photopheresis has been shown to reduce both rejection
episodes and allograft coronary artery vasculopathy. For pretransplant desensitization, therapeutic apheresis is an acceptable
second-line therapy as a stand-alone treatment or in combination with other modalities (eg, intravenous immunoglobulin and
rituximab).(11)(64) (EG 2)

For chronicinflammatory demyelinating polyradiculoneuropathy, An expertconsensus specialty society guideline states thatth ere is
moderate-quality evidence supporting the use of therapeutic plasma exchange as therapy for this condition.(11)(30) (EG 2) A
systematic review of randomized controlled trials found that there was moderate -quality to high-quality evidence from 2 small trials
(44 patients) that plasma exchange provides significant short-term improvement in disability and clinical impairment scales, as well
as nerve conduction velocity, but with the risk of rapid deterioration.(16) (EG 1) A combined analysis of a study of 30 childhood-
onset chronicinflammatory demyelinating polyradiculoneuropathy patients and data from 11 previously published studies involving
113 patients reported a good response (improvementto the pointof minimal to no functional impairment or limitation of activities, as
per the treating physician) in only 14% of patients treated with plasma exchange, leading the authors to conclude that this therapy
appears less useful for childhood chronic inflammatory demyelinating polyradiculoneuropathy.(65) (EG 2) Symptom relapse can
occur afterdiscontinuation of treatment.(11)(6) (EG 2) In randomized controlled trials, therapeutic plasma exchange, corticosteroids,

and intravenous immunoglobulin achieve similar treatment outcomes.(11) (EG 2)

For cryoglobulinemia, An expert consensus specialty society guideline supports the use of therapeutic plasma exchange and
immunoadsorption for this condition. Plasma exchange may be useful as adjunctive therapy for severe active disease characterized



by renalimpairment, neuropathy, arthralgia, and/or ulcerating purpura.(11) (EG 2) Plasma exchange is also considered an effective
therapy for vasculitis caused by cryoglobulinemia, including hepatitis C virus-related cryoglobulinemic vasculitis.(19)(66)(67) (EG 2)

For focal segmental glomerulosclerosis that is recurrent in a transplanted kidney, An expert consensus specialty society guid eline
states that there is moderate-quality evidence supporting the use of therapeutic plasma exchange as therapy for this condition.
Patients with primary (etiology unknown) focal segmental glomerulosclerosis with proteinuria greater than 3 g/day do not bene fit
from therapeutic plasma exchange and should be treated with corticosteroids. For patients with secondary (eg, due to infection,
toxins, drugs) focal segmental glomerulosclerosis, the underlying cause should be treated when possible.(11) (EG 2)

For graft vs host disease (acute or chronic), Evidence-based guidelines supportthe use of extracorporeal photopheresis for patients
with steroid-dependent or steroid-refractory acute or chronic graft vs host disease. The most established role for extracorporeal
photophoresis is in the treatment of steroid-refractory graft vs host disease, particularly with skin involvement. For nonskin
manifestations, extracorporeal photophoresis has not been shown to be superior to alternative salvage therapies for acute graftvs
host disease and may have a steroid-sparing effect in chronic graft vs host disease.(11)(68) (EG 2)

For hemochromatosis (hereditary), An expert consensus specialty society guideline states that there is moderate -quality evidence
supporting the use of erythrocytapheresis as therapy for this condition.(11) (EG 2) A systematic review of 3 randomized trials (146
patients) found insufficientevidence to address how erythrocytapheresis compared with phlebotomy for the treatment of hereditary
hemochromatosis; the authors noted that there is no evidence from randomized clinical trials that phlebotomy is of clinical benefit.

The quality of evidence was low, and additional research was recommended.(69) (EG 1)

For heterozygous familial hypercholesterolemia, An expert consensus specialty society guideline states that there is high -quality
evidence supporting the use of LDL apheresis as therapy for patients who are unresponsive to maximal medical therapy. A single
treatmentreduces LDL cholesterol by 65% to 70%, with demonstrated short-term improvements including improved myocardial and
peripheral blood flow. Treatments are repeated indefinitely (usually every 1 to 2 weeks), with the frequency adjusted to redu ce the
time-averaged cholesterol by 60% or greater.(11) (EG 2) The Heart-UK LDL Apheresis Working Group recommends plasma
exchange for patients with heterozygous familial hypercholesterolemia and progressive coronary artery disease when LDL
cholesterol is greater than 200 mg/dL (5.18 mmol/L) or has decreased by less than 40% with medical therapy, orwhen lipoprotein(a)
is greaterthan 60 mg/dL (2.14 micromoles/L) and LDL cholesterol is greater than 125 mg/dL (3.24 mmol/L) despite maximal medical
therapy.(23) (EG 2) In the largest series published to date in a pediatric population with familial hypercholesterolemia followed for up

to 21 years, LDL apheresis was found to be safe and effective in children as young as 3.5 years.(25) (EG 2)

For homozygous familial hypercholesterolemia, An expert consensus specialty society guideline states that there is high-quality
evidence supporting the use of LDL apheresis as therapy for patients who are unresponsive to maximal medical therapy. A single
treatmentreduces LDL cholesterol by 65% to 70%, with demonstrated short-term improvements including improved myocardial and
peripheral blood flow. Treatments are repeated indefinitely (usually every 1 to 2 weeks), with the frequency adjusted to redu ce the
time-averaged cholesterol by 60% or greater.(11) (EG 2) In the United States, itis generally accepted that patients with homozygous
familial hypercholesterolemia who have LDL cholesterol levels greater than 500 mg/dL (12.95 mmol/L) are appropriate candidate s
for LDL apheresis.(70) (EG 2) A consensus practice guideline supports the use of LDL apheresis for patients with homozygous

familial hypercholesterolemia, including children; treatment should be considered starting at 2 years of age.(71) (EG 2)

For hyperviscosity due to clonal thrombocytosis, An expert consensus specialty society guideline supports the use of
thrombocytapheresis for symptomatic disease. The optimum role of thrombocytapheresis is not established for thromboprophylaxis
or secondary thrombocytosis. Thrombocytapheresis has been utilized to prevent recurrent or treat acute thromboembolism or
hemorrhage in patients with uncontrolled thrombocytosis and has been shown to be effective for microvascular ischemic

complications that are not responsive to antiplatelet agents.(11) (EG 2)



For hyperviscosity due to erythrocytosis, An expert consensus specialty society guideline states that there is moderate -quality
evidence supporting the use of erythrocytapheresis as therapy for this condition. For patients with polycythemia vera and acute
thromboembolism, severe microvascular complications, or bleeding, erythropheresis can be used instead of large -volume
phlebotomy, particularly if the patientis hemodynamically unstable.(11) (EG 2)

For hyperviscosity due to leukocytosis, An expert consensus specialty society guideline states that there is moderate -quality
evidence supporting the use of leukocytapheresis as therapy for this condition. A single leukapheresis can reduce the circulating
white blood cell count by 30% to 60%.(11) (EG 2) An observational study of 166 patients with acute myeloid leukemia and white
blood cell count greater than 100,000/mm 3 (100 x109%L) with signs or symptoms of leukostasis compared no preinduction
leukoreduction to leukoreduction modalities including leukapheresis, hydroxyurea, and leukapheresis and hydroxyurea and found , at
median follow-up of 2.6 years, that there was no difference between groups with regard to 28-day mortality, complete remission, or
overall survival.(72) (EG 2) A systematic review and meta-analysis of 21 studies (1354 patients) with acute myeloid leukemia and
white blood cell count greater than 100,000/mm?3 (100 x10%L) comparing leukapheresis and hydroxyurea low-dose chemotherapy
found that there was no significant difference between groups with regard to early mortality rate (deaths during first

induction).(73) (EG 1)

For hyperviscosity due to monoclonal gammopathy, An expert consensus specialty society guideline states that there is moderate-
quality evidence supporting the use of therapeutic plasmapheresis as therapy for this condition.(11) (EG 2) Another evidence-based
guideline states that there is good evidence supporting the use of plasmapheresis for hyperviscosity syndrome due to Waldenstrom
macroglobulinemia.(74) (EG 1) Plasmapheresis is effective in reducing the symptoms of hyperviscosity syndrome (eg, spontaneous
bleeding from mucous membranes, visual disturbances due to retinopathy, neurologic impairment).(11)(28) (EG 2)

For lipoprotein(a) hyperlipoproteinemia, An expert consensus specialty society guideline states that there is moderate -quality
evidence supporting the use of LDL apheresis for patients who are unresponsive to maximal medical therapy.(11) (EG 2) The Heart-
UK LDL Apheresis Working Group recommends plasma exchange for patients with lipoprotein(a) greater than 60 mg/dL (2.14
micromoles/L) and progressive coronary artery disease when LDL cholesterol is greater than 125 mg/dL (3.24 mmol/L) despite
maximal medical therapy.(23) (EG 2) A single-blind randomized sham-controlled trial of 20 patients with refractory angina and
elevated lipoprotein(a) hyperlipoproteinemia (lipoprotein(a) level greater than 50 mg/dL (1.79 micromoles/L)) evaluating the efficacy
of lipoprotein apheresis found, at 3-month follow-up, that apheresis was associated with improvement in quantitative myocardial
perfusion reserve assessed by cardiovascular magnetic resonance. The authors recommended future larger studies to further

evaluate this treatment, including patient selection and parameters.(75) (EG 1)

For liver failure (acute), An expert consensus specialty society guideline supports the use of high-volume therapeutic plasma
exchange (defined as exchange of 15% of ideal body weight) for this condition; the role of therapeutic plasma exchange for this
condition, however, is not established.(11) (EG 2) A multicenter randomized controlled trial of 182 adults with acute liver failure
comparing standard medical therapy with or without high-volume plasma exchange found, after a mean of 2.4 treatments, that
combined therapy was associated with higher survival to hospital discharge and transplant-free survival.(76) (EG 1)

For liver transplant (ABO-incompatible), An expert consensus specialty society guideline supports the use of therapeutic plasma
exchange for desensitization prior to living donor transplant. The optimum role of therapeutic plasma exchange for desensitization
prior to deceased donor transplant or humoral rejection is not established.(11) (EG 2)

For lung allograftrejection, An expert consensus specialty society guideline supports the use of extracorporeal photopheresis for this
condition. The optimum role of therapeutic plasma exchange is not established for antibody-mediated rejection.(11) (EG 2)

For multiple sclerosis (unresponsive to steroids), An expert consensus specialty society guideline states that there is moderate-
quality evidence supporting the use of therapeutic plasma exchange for multiple sclerosis patients with acute CNS inflammatory

demyelinating disease that is unresponsive to steroids.(11)(77) (EG 2)



For myasthenia gravis, An expertconsensus specialty society guideline supports the use of therapeutic plasma exchange as the rapy
formoderate to severe disease and prior to thymectomy.(11)(77) (EG 2) A systematic review and meta-analysis found comparable
efficacy and safety for plasma exchange and intravenous immunoglobulin for the management of myasthenia gravis.(32) (EG

1) Prior to thymectomy, plasmapheresis has been shown to improve clinical outcomes, including less time on mechanical ventilation
postoperatively and shorter ICU stay.(36) (EG 2) A cross-sectional analysis of 1053 myasthenia gravis patients showed thatdelaying
plasma exchange for more than 2 days after admission was associated with higher mortality and higher complication rates than
earlier treatment.(78) (EG 2) For myasthenia gravis resistant to or intolerant of immunosuppressive therapy, periodic therapeutic
plasma exchange with 8-yearfollow-up in 11 myasthenia gravis patients who had frequentrelapses on intravenous immunoglobulin
showed that 9 have been in good control over the last 5 years, and the other 2 have lived normal lives without any treatment for the
last 3 years.(34) (EG 2)

For mycosis fungoides (cutaneous T-cell ymphoma), An expert consensus specialty society guideline states that there is moderate -
quality evidence supporting the use of extracorporeal photophoresis as therapy for erythrodermic disease. The role of extraco rporeal
photophoresis is not established for nonerythrodermic disease.(11) (EG 2) An expert consensus guideline recommends
extracorporeal photophoresis for stage Il disease with blood involvement.(79) (EG 2)

For neuromyelitis optica (acute), An expert consensus specialty society guideline states that there is moderate -quality evidence
supporting the use of therapeutic plasma exchange for this condition. The role of therapeutic plasma exchange is not establis hed for
maintenance treatment.(11)(77) (EG 2)

For pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections (PANDAS), An expert consensus
specialty society guideline states that there is moderate-quality evidence supporting the use of therapeutic plasma exchange as
therapy for this condition.(11)(77) (EG 2) Therapeutic plasma exchange has been shown to be effective in reducing symptom
severity or shortening the duration of the disorder.(11)(30) (EG 2)

For phytanic acid storage disease, An expert consensus specialty society guideline supports the use of therapeutic plasma
exchange and LDL apheresis for this condition.(11)(77) (EG 2)

For polyarteritis nodosa and other vasculitides, An expert consensus specialty society guideline supports the use of therapeutic
plasma exchange as therapy for polyarteritis nodosa associated with hepatitis B virus in combination with glucocorticoids and
antiviral agents; the role for therapeutic plasma exchange in idiopathic polyarteritis nodosa has not been established.(11) (EG

2) Systematic reviews of randomized controlled trials and expertopinion indicate that plasma exchange is effective in the treatment
of hepatitis B-positive polyarteritis nodosa, HIV-associated vasculitis, and a variety of necrotizing systemic vasculitides.(39)(40) (EG
2)

For polyneuropathy due to monoclonal gammopathy, An expert consensus specialty society guideline supports the use of
therapeutic plasma exchange as therapy for IgG, IgA, or IgM.(11)(77) (EG 2) Review articles conclude that randomized controlled
trial data suggest effectiveness of plasmapheresis in improving neuropathy disability scores as well as summed compound muscle
action potentials of motor nerves, especially in those with IgG or IgA gammopathy.(6)(41) (EG 2)

For renal transplant (ABO-compatible), An expert consensus specialty society guideline states that there is moderate -quality
evidence supporting the use of therapeutic plasma exchange as therapy for antibody-mediated rejection or desensitization prior to
transplant with a living donor. The optimum role of therapeutic plasma exchange for desensitization prior to transplant with a
deceased donor is not established. For both antibody-mediated renal transplant rejection and desensitization, current regimens,

which include plasma exchange, have a graft survival rate of up to 90%.(11) (EG 2)

For renal transplant (ABO-incompatible), An expert consensus specialty society guideline supports the use of therapeutic plasma

exchange for desensitization prior to living donor transplant or antibody-mediated rejection.(11) (EG 2) Protocols thatinclude



therapeutic apheresis have been associated with allograft and patient survival of greater than 95% at 18 months.(46) (EG 2) Five-
year graft survival has been as high as 78%.(53)(31) (EG 2) A matched controlled study of renal transplant candidates with donor-
specifichuman leukocyte antigen antibodies who underwent plasmapheresis and intravenous gammaglobulin desensitization before
kidney transplant found that, as compared with waiting for a compatible organ, desensitization was associated with increased
estimated patient survival.(45) (EG 1)

For sickle cell disease (acute), An expert consensus specialty society guideline and specialty society guidelines support the use of
red blood cell exchange forthe complications of acute stroke and severe acute chest syndrome. The role of red blood cell exchange
is not established for complications of priapism, multiorgan failure, splenic/hepatic sequestration, and intrahepatic cholestasis. For
complications of acute ischemic stroke and rapidly progressing acute chest syndrome, red blood cell exchange is preferred to

transfusion, as the hemoglobin S (HbS) concentration is rapidly reduced by replacing red blood cells containing HbS with normal red

blood cells, without causing volume overload.(11)(80)(81) (EG 2)

For sickle cell disease (nonacute), An expert consensus specialty society guideline supports the use of red blood cell exchan ge for
stroke prophylaxis or prevention of iron overload in patients with sickle cell disease. Red blood cell exchange can remove or keep
iron stores steady.(11) (EG 2) A randomized controlled study of 196 children (mean age 10 years) with sickle cell disease, no history
of stroke, and one or more silent cerebral infarcts on MRI compared the efficacy of standard care vs regular red cell transfu sions to
maintain a target hemoglobin concentration. At a median follow-up of 3 years, transfusion was associated with a lower incidence of
stroke or new or enlarged silentinfarct.(82) (EG 1) A randomized controlled trial of 130 children with sickle cell disease who had no
history of stroke but were considered to be at high risk due to abnormal results on transcranial Doppler ultrasonography comp ared
treatment with transfusion (exchange or simple transfusion) vs standard care. At a median follow-up of 21 months, there was one
stroke in the transfusion group compared with 10 strokes in the standard care group; the trial was stopped prematurely based on an
interim analysis of the data.(83) (EG 1) A retrospective study evaluating the efficacy of long-term erythrocytapheresis (LTE) in 36

pediatric sickle cell patients found, after a mean of 5 years of therapy, improved growth and peak height velocity in the lon g-term

erythrocytapheresis group compared with matched controls without evidence of complications related to iron overload.(84) (EG 2)

For thrombotic microangiopathy (drug-related), An expert consensus specialty society guideline supports the use of therapeutic
plasma exchange as therapy for ticlopidine-associated disease. However, the role of therapeutic plasma exchange is notestablished
for clopidogrel-associated, cyclosporine-associated, or tacrolimus-associated disease, and itis considered ineffective for treatment
of disease related to gemcitabine and quinine.(11) (EG 2)

For thrombotic thrombocytopenic purpura, An expert consensus specialty society guideline states that there is high-quality evidence
supporting the use of therapeutic plasma exchange as therapy for this condition.(11)(47)(48) (EG 2) An audit of 38 patients with this
condition over 14 years showed that 82% achieved initial complete response with plasma exchange with fresh -frozen plasma and
steroids; 50% of patients achieved sustained complete response, which was defined as no documented relapse fora minimum of 12
months.(49) (EG 2)

For vasculitis associated with HIV, Plasma exchange is able to rapidly clear the immune complexes responsible for the disease.
Even though it may be possible to obtain good clinical results with antiviral drugs alone, the severity of the disease in most patients

requires a regimen that can immediately control severe or life-threatening manifestations.(39) (EG 2)

For Wilson disease, An expert consensus specialty society guideline supports the use of therapeutic plasma exchange as therapy
for this condition. The most common use of therapeutic plasma exchange is as a bridge to transplant for fulminant hepatic failure
when a donorliveris not readily available.(11) (EG 2) An evidence-based pediatric practice guideline states that plasma exchange
coupled with chelation therapy has demonstrated variable short-term improvementfor children with Wilson disease who present with
acute hemolytic crisis.(85) (EG 2)

Inconclusive or Non-Supportive Evidence
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For ABO-incompatible bone marrow or stem cell transplant, A study of 26 patients who underwent plasma exchange prior to ABO-
incompatible bone marrow transplant found that, as compared with an ABO-identical donor group at 100 days, there was no
significantdifference in graftvs host disease, median time to engraftment, transfusion requirement, and treatment-related mortality.
At median follow-up of 17 months, there was no significantdifference in survival between the groups (38% for ABO-incompatible and
44% for ABO-identical).(86) (EG 2) A study evaluating the efficacy of antidonor isoagglutinin reduction prior to ABO-incompatible
stem cell transplantusing plasmapheresis (6 patients), transfusion of ABO-incompatible donor type red blood cells (70 patients), or
combined methods (22 patients) found that prior isoagglutinin reduction significantly reduced incidence of post-transplant red cell
aplasia as well as mean time to red cell engraftment.(87) (EG 2) An expert consensus specialty society guideline states that stem
cell transplant studies demonstrate inconclusive results with regard to the use of pretransplant therapeutic plasma exchange on
reduction of isoagglutinin titers, impact on time to red cell engraftment, and incidence of post-stem cell transplant pure red cell
aplasia.(11) (EG 2)

For amyloidosis, An expert consensus specialty society guideline states that therapeutic plasma exchange provides no objective
benefit for this condition.(11) (EG 2)

For amyotrophic lateral sclerosis, Several small studies of plasma exchange therapy failed to demonstrate substantial alteration in
the course of disease.(88) (EG 2) An expert consensus specialty society guideline states that therapeutic plasma exchange provides
no objective benefit for this condition.(11) (EG 2)

For aplasticanemia oracquired pure red cell aplasia, An expert consensus specialty society guideline states that the optimum role

of therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For atopic dermatitis, recalcitrant, An expert consensus specialty society guideline states that the roles of therapeutic plasma

exchange, extracorporeal photopheresis, and immunoadsorption are not established for this condition.(11) (EG 2)

For autoimmune hemolytic anemia, An expert consensus specialty society guideline states that there is low -quality or very low-
quality evidence supporting the use of therapeutic plasma exchange for cold agglutinin disease and warm autoimmune hemolytic
anemia.(11) (EG 2)

For Behcet disease, An expert consensus specialty society guideline states that the role of therapeutic plasma exchange is not
established for this condition. Adsorption granulocytapheresis may be an effective second -line therapy for Behcet, either as stand-
alone treatmentor in conjunction with other treatmentmodalities, butthe supporting evidence consists only of observational studies

or case series.(11) (EG 2)

For bullous pemphigoid and pemphigus vulgaris, For bullous pemphigoid, a systematic review concluded that adding plasma
exchange to more standard treatment requires further investigation.(89) (EG 1) For pemphigus vulgaris, an expert consensus
specialty society guideline states that the optimum roles of therapeutic plasma exchange, extracorporeal photophoresis, and
immunoadsorption are notestablished for this condition.(11) (EG 2) Clinical studies of pemphigus vulgaris are largely limited to small
series of patients in whom variable benefit has been observed after failure of more standard therapies. A single randomized
controlled trial was not powered to answer the question of clinical benefit.(11)(90) (EG 1)

For burn shock resuscitation, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma
exchange is not established for this condition. Well-designed randomized controlled trials are needed to establish safety and
efficacy; therapeutic plasma exchange for burn shock therapy is not recommended outside of clinical trials.(11) (EG 2) A review of
therapeutic plasma exchange for burn shock concluded thatwhile small studies suggestthat this therapy may have beneficial e ffects
in burn resuscitation, additional large prospective randomized studies comparing this therapy with conventional management are
needed to establish the impact of therapeutic plasma exchange.(91) (EG 2)



For cardiac neonatal lupus, An expert consensus specialty society guideline states that the role of therapeutic plasma exchange is
not established for this condition.(11) (EG 2)

For central retinal vein occlusion, A randomized controlled study of 61 patients that evaluated the efficacy of hemodilution using
erythrocytapheresis found that, at 12-month follow-up, the erythrocytapheresis group was associated with improvement in visual

acuity as well as reduction in conversion to the ischemic form.(92) (EG 1)

For coagulation factor inhibitors, An expert consensus specialty society guideline states that there is low-quality or very low-quality

evidence supporting the use of therapeutic plasma exchange and immunoadsorption for this condition.(11) (EG 2)

For complex regional pain syndrome, An expert consensus specialty society guideline states that the role of therapeutic plasm a

exchange is not established for this condition.(11) (EG 2)

For dermatomyositis or polymyositis, An expert consensus specialty society guideline states that therapeutic plasma exchange and
leukocytapheresis are ineffective for these conditions.(11) (EG 2) A systematic review evaluating treatments for dermatomyositis and
polymyositis identified one study on the effects of plasmapheresis and leukapheresis and concluded that this intervention had no
benefitin this setting.(93) (EG 1) No significantdifferences in final muscle strength or functional outcome were observed in patients
with dermatomyositis or polymyositis randomly assigned to plasma exchange, leukapheresis, or sham treatment.(94) (EG 2)

For dilated cardiomyopathy (idiopathic), An expertconsensus specialty society guideline states that the optimum role of therapeutic
plasma exchange is notestablished for this condition. Small studies suggestthatimmunoadsorption improves clinical outcom es for
patients with cardiac autoantibodies.(11) (EG 2) For post-transplantcardiomyopathy, a review article states that additional studies of
therapeutic apheresis are needed to establish the frequency, duration, most appropriate technique, and type of replacement fl uid

needed for treatment.(95) (EG 2)

For encephalitis (chronic focal), An expert consensus specialty society guideline states that the optimum roles of therapeuticplasma
exchange and immunoadsorption are not established for this condition.(11) (EG 2)

For encephalomyelitis (acute disseminated), An expert consensus specialty society guideline states that apheresis may be an
effective therapy for acute disseminated encephalomyelitis, either as stand-alone treatment or in conjunction with other treatment
modalities, but the supporting evidence consists only of case series and case reports.(11)(77) (EG 2)

For envenomation, An expertconsensus specialty society guideline states that the optimum role of therapeutic plasma exchange is
not established for this condition.(11) (EG 2)

For eosinophilic granulomatosis with polyangiitis, An expert consensus specialty society guideline states that the role of th erapeutic

plasma exchange has not been established for this condition.(11) (EG 2)

For erythropoietic porphyria with associated liver disease, An expert consensus specialty society guideline states that the roles of
therapeutic plasma exchange and red blood cell exchange are not established for this condition.(11) (EG 2)

For Hashimoto encephalopathy (steroid-responsive encephalopathy associated with autoimmune thyroiditis), An expert consensus
specialty society guideline states that therapeutic plasma exchange may be an effective second-line therapy for encephalopathy
associated with autoimmune thyroiditis, either as a stand-alone treatment or in conjunction with other treatment modalities, but the

supportive evidence consists only of observational studies and case reports.(11) (EG 2)

For hemolysis elevated liver enzymes and low platelets syndrome (HELLP syndrome), An expert consensus specialty society
guideline states that the role of therapeutic plasma exchange is not established for this condition and may be harmful in the



antepartum period.(11) (EG 2) Because of pathophysiologic similarities to thrombotic thrombocytopenic purpura, plasmapheresis
has been used in the management of HELLP syndrome; however, data for use in the antepartum period are limited to a few case
series that showed mixed results and no clear benefit. A potential risk is fetal compromise due to reduction of already compromised
placental blood flow.(96) (EG 2)

For hemolytic uremic syndrome, An expert consensus specialty society guideline states that therapeutic plasma exchange is not
effective for adult or pediatric diarrhea-associated hemolytic uremic syndrome; the role of therapeutic plasma exchange or
immunoadsorption has notbeen established in patients with associated severe neurologic symptoms. The use of plasma exchange
as first-line therapy for atypical (not infection-associated) hemolytic uremic syndrome is based upon low-quality or very low-quality
evidence.(11) (EG 2) Adults with hemolytic uremic syndrome have been treated with therapeutic plasma exchange due to high
mortality and difficulty distinguishing between thrombotic thrombocytopenic purpura and hemolytic uremic syndrome.(53)(97) (EG 2)

For hemophagocytic lymphohistiocytosis, An expert consensus specialty society guideline states that the role of therapeutic plasma
exchange has not been established for this condition.(11) (EG 2)

For Henoch-Schonlein purpura, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma
exchange is not established for this condition.(11) (EG 2)

For heparin-induced thrombocytopenia, An expert consensus specialty society guideline states that the optimum role of therapeutic
plasma exchange is not established for this condition.(11) (EG 2)

For HLA desensitization prior to hematopoietic stem cell transplant, An expert consensus specialty society guideline states that the
role of therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For immune thrombocytopenia (refractory), An expert consensus specialty society guideline states that therapeutic plasma
exchange is ineffective and that the optimum role of immunoadsorption is not established for this condition.(11) (EG 2)

For IgA nephropathy, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma exchange
is not established for this condition, including rapidly progressive crescentic glomerulonephritis, which develops in approxi mately
10% of cases. Some studies report that therapeutic plasma exchange appears to improve renal function during therapy and delay
the time to dialysis dependence but does not arrest disease progression.(11) (EG 2)

For inclusion body myositis, An expert consensus specialty society guideline states that therapeutic plasma exchange and
leukocytapheresis are ineffective for this condition. If a patientdoes not respond to steroids, intravenous immunoglobulin m ay have a

transient effect, but treatment is generally symptomatic and supportive.(11) (EG 2)

For inflammatory bowel disease, An expert consensus specialty society guideline states that the optimum roles of adsorptive
cytapheresis and extracorporeal photopheresis are not established for Crohn disease, and that adsorptive cytapheresis is not
established for ulcerative colitis.(11) (EG 2) Several uncontrolled studies and reviews suggested that removal of activated circulating
granulocytes and monocytes by apheresis may contribute to the amelioration of exacerbations of inflammatory bowel
disease.(98)(99)(100)(101) (EG 2) A meta-analysis of 9 randomized controlled trials (686 patients) comparing standard
pharmacotherapy with or without leukocytapheresis for active moderate to severe ulcerative colitis found that the combined re gimen
was associated with improved response, remission maintenance, and steroid-free patient rates. However, because of
methodological problems with the majority of the studies, additional high-quality randomized controlled trials were
recommended.(102) (EG 1) A meta-analysis of 9 randomized controlled trials (890 patients) found that granulocyte and monocyte
adsorption apheresis was associated with increased clinical remission and response rates in patients with active, moderate, and
severe ulcerative colitis as compared with treatment with corticosteroids. In addition, as compared to once-weekly apheresis, 2 or
more sessions per week of apheresis was associated with an improved rate of clinical remission. Additional studies were



recommended to determine how and when to utilize granulocyte and monocyte adsorption apheresis as a therapeutic option for
ulcerative colitis.(103) (EG 1) A systematic review concluded that more data are needed from trials with endoscopic evidence of
active ulcerative colitis to define the role of apheresis in the management of this disease.(104) (EG 1) In a multicenter, randomized,
double-blind, sham-controlled study of 235 adult patients with moderate to severe Crohn disease, granulocyte/monocyte apheresis

did not demonstrate efficacy for induction of clinical remission or response.(105) (EG 1)

For Kawasaki disease, A study of 125 pediatric patients who were refractory to intravenous immunoglobulin and underwent plasm a
exchange found thatthe number of patients with coronary artery lesions (dilatation, aneurysm, or giantaneurysm)increased from 20
at baseline to 30 at 1 month and then decreased to 6 at 1 year. The authors stated that although the results were favorable, they
were not statistically significant; in addition, the study was structurally limited because plasma exchange was not compare d with

other treatments such as steroids or infliximab, and the trial itself was not controlled.(106) (EG 2)

For Lambert-Eaton myasthenic syndrome, An expert consensus specialty society guideline states that there is low-quality or very
low-quality evidence supporting the use of therapeutic plasma exchange for this condition, either as stand -alone treatment or in
conjunction with other treatment modalities. No randomized controlled trials have demonstrated efficacy of therapeutic plasma
exchange for this condition; however, several small uncontrolled case series have shown that some patients exhibit a transient
improvement in symptoms.(11)(77) (EG 2)

For liver transplant, An observational study of 50 patients found that although plasma exchange significantly reduced total serum
bilirubin and prothrombin time in patients with severe early liver transplant dysfunction, there were no significant reductions in liver
enzymes and serum ammonia level. Graft survival at 6 months was 66%, with overall 1-year survival of 64%.(107) (EG 2)

For malaria, An expert consensus specialty society guideline states that the optimum role for red blood cell exchange is not
established for severe malaria.(11) (EG 2) A review of the US National Malarial Surveillance System identified 101 patients who
underwentexchange transfusion for the treatment of severe malaria and compared them to 314 matched patients who were treated
without the intervention and found no difference in mortality between the groups. An associated literature review did notfind

evidence that exchange transfusion improved survival for patients with severe malaria.(108) (EG 2)

For multiple myeloma with renal failure at the time of diagnosis, A systematic review of 8 studies evaluating the efficacy of
plasmapheresis for the treatmentof myeloma kidney found no benefitof plasmapheresis independent of chemotherapy in terms of
overall survival, recovery from dialysis, orimprovementin renal function.(109) (EG 1) An expert consensus specialty society
guideline states that therapeutic plasma exchange may be an effective second-line therapy for myeloma cast nephropathy, either as
a stand-alone treatment or in conjunction with other treatment modalities, though in all cases survival depends on a satisfactory
response to chemotherapy.(11) (EG 2) Expert opinion does not advocate the use of plasma exchange in such
patients.(110)(111)(112) (EG 2)

For multiple sclerosis (chronic), An expert consensus specialty society guideline states that for chronic progressive multiple
sclerosis, multiple randomized controlled trials demonstrate small to no benefit when therapeutic plasma exchange is used in
conjunction with otherimmunosuppressive drugs; therapeutic plasma exchange has notbeen studied in relapsing -remitting multiple
sclerosis.(11) (EG 2) Another expert consensus specialty society guideline states that therapeutic apheresis in primary and
secondary chronic progressive disease is not effective.(6) (EG 2) Because of the lack of appropriate studies documenting efficacy,

plasma exchange is notrecommended as a permanent disease-modifying agentin multiple sclerosis patients.(29) (EG 2)

For natalizumab-associated progressive multifocal leukoencephalopathy, An expertconsensus specialty society guideline states that
there is low-quality or very low-quality evidence supporting therapeutic plasma exchange for natalizumab-associated progressive
multifocal leukoencephalopathy, though itis acceptable first-line therapy, either as stand-alone treatment or in combination with
other modalities. However, treatment with therapeutic plasma exchange is associated with immune reconstitution inflammatory

syndrome.(11) (EG 2) A retrospective analysis of 219 patients with natalizumab-associated progressive multifocal



leukoencephalopathy who stopped natalizumab treatmentfound no difference in survival or clinical outcomes between patients w ho
underwent plasma exchange (184 patients) compared with no further intervention.(113) (EG 2) Case reports also suggest that
treatment of patients with natalizumab-associated progressive multifocal leukoencephalopathy with plasmapheresis and
immunoadsorption may accelerate immune reconstitution inflammatory syndrome, with unclear effect on mortality.(114)(115) (EG 2)

For nephrogenic systemicfibrosis, An expert consensus specialty society guideline states that the optimum roles of extracorp oreal

photopheresis and therapeutic plasma exchange are not established for this condition.(11) (EG 2)

For pancreatitis due to hypertriglyceridemia, An expert consensus specialty society guideline states that the optimum role of
therapeutic plasma exchange is notestablished for this condition. Although some small studies reportthat therapeutic aphere sis can
reduce hypertriglyceridemia and improve symptoms, a trial with historical controls (29 patients) found no difference between plasma
exchange and standard medical therapy.(11) (EG 2) An observational study of 103 patients with 111 episodes of acute
hypertriglyceridemic pancreatitis found that, as compared with conservative treatment, plasma exchange was associated with
reduced levels of triglycerides. The authors noted that there are no controlled studies comparing conservative treatmentand plasma
exchange, and that although plasma exchange reduces triglycerides at a faster rate than conservative treatment, its impacton
mortality remains unclear.(116) (EG 2)

For paraneoplastic neurologic syndromes, An expert consensus specialty society guideline states that the optimum roles of

therapeutic plasma exchange and immunoadsorption are not established for this condition.(11) (EG 2)

For peripheral arterial disease, An expert consensus specialty society guideline states that LDL apheresis may be an acceptable
second-line therapy for peripheral arterial disease, either alone or in combination with other treatment modalities.(11) (EG 2) A
critical review found that there is insufficient evidence to support the use of lipid apheresis for patients with claudicatio n or chronic
limb ischemia.(117) (EG 2)

For polyneuropathy, organomegaly, endocrinopathy, M protein, and skin changes (POEMS), An expert consensus specialty society

guideline states that therapeutic plasma exchange is ineffective for this condition.(11) (EG 2)

For post-transfusion purpura, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma
exchange is not established for this condition.(11) (EG 2)

For pruritus due to hepatobiliary disease, An expert consensus specialty society guideline states that the role of therapeutic plasma

exchange has not been established for this condition.(11) (EG 2)

For psoriasis, An expert consensus specialty society guideline states that therapeutic plasma exchange is ineffective and that the
optimum roles of adsorptive cytapheresis, lymphocytapheresis, and extracorporeal photopheresis are not established for this
condition.(11) (EG 2)

For red cell alloimmunization during pregnancy, An expert consensus specialty society guideline states that the optimum role of
therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For red cell alloimmunization prevention after transfusion with incompatible blood, An expert consensus specialty society guideline

states that the role of red blood cell exchange is not established for this condition.(11) (EG 2)

For rheumatoid arthritis, An expert consensus specialty society guideline states that published evidence suggests that aphere sis is
ineffective for this condition.(11) (EG 2) Noting that biological agents are currently the mainstay of rheumatoid arthritis treatment, a
study of 4 patients with a reduced response to infliximab who underwent leukocytapheresis concluded that, although all 4 pati ents
had a moderate response, more patients needed to be studied.(118) (EG 2) A randomized controlled trial of 60 patients (noton



steroids or biological agents) comparing plasmapheresis and disease-modifying antirheumatic drugs (DMARDs) to DMARDs alone
found, at 6-month follow-up, that the combined therapy group was associated with increased response and remission rates as well
as increased physical function. All patients in the combined therapy group achieved remission. The authors concluded that a
multicenter randomized trial with longer follow-up was needed to confirm the findings.(119) (EG 1) A prospective study of 85 patients
with rheumatoid arthritis resistant to treatment with DMARDs found that patients had significantimprovement in the number of
painful and swollen joints after 5 treatments of leukocytapheresis, and this improvement persisted for 4 weeks after therapy was
completed. However, the authors cautioned that pretreatment heterogeneity and lack of randomization limit conclusions about
efficacy and recommended further studies.(120) (EG 2)

For schizophrenia, An expert consensus specialty society guideline states that there are no studies addressing the efficacy of

therapeutic plasma exchange for this condition.(11) (EG 2)

For scleroderma, An expert consensus specialty society guideline states that the optimum roles of therapeutic plasma exchange and
extracorporeal photopheresis are not established for this condition.(11) (EG 2)

For sensorineural hearing loss (sudden), An expert consensus specialty society guideline states that the optimum roles of LDL
apheresis, rheopheresis, and therapeutic plasma exchange are notestablished for this condition.(11) (EG 2) An observational study
of 217 patients with sensorineural hearing loss who had not previously responded to steroids or plasma expanders found that, ata
mean interval of 27 days between the onset of symptoms and a single session of fibrinogen/LDL apheresis, 15% had complete
remission, 46% had partial remission, 33% had no change, and 2% worsened. It was also found that 32% of patients achieved full
remission if apheresis occurred within 14 days of symptom onset, while none achieved full remission if apheresis occurred more

than 90 days from symptom onset.(121) (EG 2)

For sepsis with multiorgan failure, A systematic review and meta-analysis of 4 studies (including 194 patients) found insufficient
evidence to support the use of plasma exchange for the treatment of sepsis or septic shock.(122) (EG 1) An expert consensus
specialty society guideline states that the optimum role of therapeutic plasma exchange is notestablished for this condition.(11) (EG
2)

For sickle cell disease (nonacute), pregnant patient, An expert consensus specialty society guideline states that the optimum role of
red blood cell exchange is not established for this condition during pregnancy.(11) (EG 2)

For sickle cell disease (nonacute), preoperative management, An expert consensus specialty society guideline states that the

optimum role of red blood cell exchange is not established for preoperative management of sickle cell disease.(11) (EG 2)

For sickle cell disease (nonacute), recurrent vaso-occlusive pain crisis, An expert consensus specialty society guideline states that
the optimum role of red blood cell exchange is not established for this condition.(11) (EG 2)

For stiff-person syndrome, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma
exchange is not established for this condition. Evidence consists of only a few case studies with conflicting outcomes and no
randomized trials.(11)(123)(124) (EG 2)

For Sydenham chorea, Expert consensus specialty society guidelines state that there is insufficient evidence to support the u se of
therapeutic plasma exchange for this condition.(11)(6) (EG 2)

For systemic lupus erythematosus, Despite early positive reports, randomized controlled trials have been unable to documenta
benefit of plasmapheresis as an adjunct to standard immunosuppressive therapy.(11)(31) (EG 2) A systematic review of 44 case
series and reports evaluating therapies for diffuse alveolarhemorrhage in systemic lupus erythematosus found that plasmapheresis



did notinfluence survival.(125) (EG 1) A specialty society guideline states that there is inadequate evidence supporting the use of
plasmapheresis for severe systemic lupus erythematosus.(126) (EG 2)

For thrombotic microangiopathy (coagulation mediated), An expert consensus specialty society guideline states that the role of
therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For thrombotic microangiopathy (refractory and associated with hematopoietic stem cell transplant), An expert consensus speci alty
society guideline states that the optimum role of therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For thyroid storm, An expert consensus specialty society guideline states that the optimum role of therapeutic plasma exchange is
not established for this condition.(11) (EG 2)

For toxic epidermal necrolysis (refractory), An expert consensus specialty society guideline states that the optimum role of
therapeutic plasma exchange is not established for this condition.(11) (EG 2)

For transverse myelitis, A retrospective cohort study of 122 patients suggested, but did not confirm, that plasma exchange may
provide some benefit.(127) (EG 2)
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For Medicare plans: Apply the current National Coverage Determination (NCD) for Extracorporeal Photopheresis 110.4 guidelines.

See References section for full titte and review dates.

Note: Prior authorization is not required for Photopheresis to treat Graft versus Host Disease (ICD D89.813). Because the CPT code
is the same for the procedure, regardless of the diagnosis, the indication is included in the guideline. For claims processing
purposes, do not void the case - no preauth. Rather, approve the request.

Note: 0342T is non-covered for any plan. Medicare: Carrier priced per Medicare Physician Fee Schedule (MPFS) - carrier makes
determination and non-covered per UHC guideline MPG043.33. Not payable for RMHP PRIME (Medicaid) and CHP+ per HCPF
guidance. Not a benefit/ investigational for Individual and Family Plan (IFP) Commercial.

Policy History

Return to top of RMHP Apheresis, Therapeutic - AC
4/20/2023 Annual review and updates.
3/27/2022 Annual review and update to 25th edition MCG with NCD for Medicare and RMHP customizations.

Summary: 7/29/2020 RMHP adopted MCG guidelines with NCD for Medicare and retired the previous policy. 4/26/2021 Annual

review — no changes.
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The Centerfor Medicare and Medicaid Services (CMS) National Coverage Determination (NCD) for Extracorporeal Photopheresis
110.4, effective date 4/30/2012, implementation date 10/1/2012, reviewed 4/10/2023.

Description
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The physician draws a patient's blood and exposes the blood to light to eliminate destructive elements. The physician establishes

venous access or attaches the machine to an existing central venous catheter line. The blood is removed and cycled through the

pheresis machine where itis exposed to therapeutic wavelengths of light. The conditioned blood is returned to the patient through a

catheter and a needle inserted in the vein.
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Footnotes
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[A] Patients who present with a creatinine level less than 6.6 mg/dL (583 micromoles/L) can recover renal function after plasma

exchange. Patients with a creatinine level greaterthan 6.6 mg/dL (5683 micromoles/L)orwho are dialysis dependent will not recover

renal function after plasma exchange.(11) [ Aiin Context Link 1]

[B] Babesiosis is a tick-borne infectious disease caused by an intraerythrocytic protozoan.(11) [ B in Context Link 1, 2]

[C] A serum viscosity of greaterthan 4.0 (relative to water) is associated with an increased risk of hyperviscosity -related events.(28) [
Cin ContextLink 1,2]

[D] Photopheresis consists of the addition of psoralen to a bag of lymphocytes taken from the patient via pheresis. The psoralen -

exposed cells are then exposed to UVA light and returned to the patient.(31)(37) [ D in Context Link 1]
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