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Introduction

Rituximab is a drug known as a monoclonal antibody. The drugs work with your own immune
system to fight certain diseases. Rituximab attaches to and kills a certain type of immune cell
known as B cells. While rituximab is often used to treat certain cancers, it also can be used for
other conditions. Specifically, these conditions are those in which the B cells of the immune
system incorrectly attack the body’s own healthy cells. These conditions include rheumatoid
arthritis, lupus, and Wegener's granulomatosis. This policy discusses when Rituxan (rituximab)
and the biosimilars Riabni (rituximab-arrx), Ruxience (rituximab-pvvr) and Truxima (rituximab-
abbs) may be considered medically necessary.

Note: The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs providers about when
a service may be covered.
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Policy Coverage Criteria

Note: This policy does not apply if the member has a lymphoid cancer diagnosis such as

lymphoma, leukemia, multiple myeloma, or Waldenstrom'’s macroglobulinemia (for these
diagnoses see policy 2.03.502 Monoclonal Antibodies for the Treatment of Lymphoma).

We will review specific intravenous (IV) and injectable drugs for medical necessity for all ages.

For those age 13 and older, we also will review the site of service for medical necessity. Site of

service is defined as the location where the drug is administered, such as a hospital-based
outpatient setting, an infusion center, a physician’s office, or at home.

Drugs subject to site of service review addressed in this policy are:
e First-line products:

o Ruxience (rituximab-pvvr)

o Truxima (rituximab-abbs)
e Second-line products:

o Riabni (rituximab-arrx)

o Rituxan (rituximab)

Click on the links below to be directed to the related medical necessity criteria:

Autoimmune hemolytic anemias (AIHA) Hemophilia
Chronic Graft-Versus-Host Disease Idiopathic Membranous Nephropathy
Cryoglobulinemic Vasculitis Associated Idiopathic Thrombocytopenic Purpura

with Hepatitis-C Virus (HCV)

Lupus Nephritis
Desensitization of Human Leukocyte . . : .
Antigen (HLA) Microscopic Polyangiitis
Eosinophilic Granulomatosis with Multicentric Castleman Disease

polyangiitis (Churg-Strauss syndrome)
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Neuromyelitis Optica Spectrum Disorders

(NMOSD)

Pemphigoid Diseases
Pemphigus Diseases
Primary Sjogren Syndrome
Rheumatoid Arthritis (RA)

Site of Service

Site of Service
Administration

Systemic Lupus Erythematosus (SLE)
Systemic Sclerosis (scleroderma)

Thrombotic Thrombocytopenic Purpura
(TTP)

Wegener’s Granulomatosis

Medical Necessity

Medically necessary sites
of service

e Physician’s office

¢ Infusion center

¢ Home infusion

IV infusion therapy of various medical or biologic agents will

be covered in the most appropriate, safe and cost effective

site:

e These are the preferred medically necessary sites of service for
specified drugs.

Hospital-based outpatient

setting

e Outpatient hospital IV
infusion department

¢ Hospital-based outpatient
clinical level of care

IV infusion therapy of various medical or biologic agents will
be covered in the most appropriate, safe and cost-effective
site.

This site is considered medically necessary for the first 90 days

for the following:

e The initial course of infusion of a pharmacologic or biologic
agent

OR

e Re-initiation of an agent after 6 months or longer following
discontinuation of therapy*

Note: *This does not include when standard dosing between infusions is 6

months or longer
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Site of Service
Administration

Medical Necessity

This site is considered medically necessary when there is no
outpatient infusion center within 50 miles of the patient’s
home and there is no contracted home infusion agency that
will travel to their home, or a hospital is the only place that
offers infusions of this drug.

This site is considered medically necessary only when the
individual has a clinical condition which puts him or her at
increased risk of complications for infusions, including any
ONE of the following:

e Known cardiac condition (e.g., symptomatic cardiac arrhythmia)
or pulmonary condition (e.g., significant respiratory disease,
serious obstructive airway disease, %FVC < 40%) that may
increase the risk of an adverse reaction

e Unstable renal function which decreases the ability to respond
to fluids

o Difficult or unstable vascular access

e Acute mental status changes or cognitive conditions that
impact the safety of infusion therapy

e A known history of severe adverse drug reactions and/or
anaphylaxis to prior treatment with a related or similar drug

Hospital-based outpatient

setting

e Outpatient hospital IV
infusion department

¢ Hospital-based outpatient
clinical level of care

These sites are considered not medically necessary for infusion
and injectable therapy services of various medical and biologic
agents when the site-of-service criteria in this policy are not
met.

Condition

Medical Necessity

Ruxience and Truxima are subject to review for site of service administration.

Rheumatoid arthritis (RA)
e See also: Related Policy
5.01.550

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary when:

e Treating moderately to severely active rheumatoid arthritis
(e.g., 28 swollen and >8 tender joints)
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Condition Medical Necessity

Pharmacotherapy of AND
Arthropathies e Administered in combination with methotrexate
AND

e Used as a second-line therapy when either:
o The individual has tried and failed any one of the first line
therapies listed below:

» A preferred adalimumab product: Humira (adalimumab)
(AbbVie) [NDCs starting with 00074], Cyltezo
(adalimumab-adbm), Simlandi (adalimumab-ryvk),
adalimumab-adaz (Hyrimoz unbranded), adalimumab-
adbm (Cyltezo unbranded), or adalimumab-ryvk
(Simlandi unbranded)

* Enbrel (etanercept)

= Remicade (infliximab)

= Actemra (tocilizumab)

» Xeljanz (tofacitinib) / Xeljanz XR (tofacitinib extended
release)

* Rinvoq (upadacitinib)

OR

o The individual has had an inadequate response to
methotrexate or other conventional synthetic disease-
modifying anti-rheumatic drug (DMARD)

AND

o Is not a suitable candidate for treatment with TNF inhibitors

(e.g., due to a recent [i.e., within 5 years] history of

lymphoma or other malignancy; latent tuberculosis, and

contraindication to chemoprophylaxis; or previous
demyelinating disease

Antineutrophil cytoplasmic @ Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

antibody - associated be considered medically necessary for the treatment of
(ANCA) vasculitides: granulomatosis with polyangitis and microscopic polyangitis
e Wegener's when:
granulomatosis e Initial therapy with azathioprine, methotrexate and/or
(granulomatosis with

mycophenolate has been tried and failed or is contraindicated.

polyangiitis)
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Condition

Medical Necessity

Ruxience and Truxima are subject to review for site of service administration.

¢ Microscopic polyangiitis

AND

e Medication is used in combination with glucocorticoids.

Eosinophilic
granulomatosis with
polyangiitis (Churg-Strauss
syndrome)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for the treatment of

eosinophilic granulomatosis with polyangiitis (Churg-Strauss

syndrome) when:

e Used as first-line treatment in combination with glucocorticoids
for individuals with severe (organ-threatening) disease

OR

e Medication is used as add-on therapy for treatment-refractory
disease

Cryoglobulinemic vasculitis
associated with hepatitis-C
virus (HCV)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
cryoglobulinemic vasculitis associated with hepatitis-C virus
when:
e Used as add-on therapy for individuals who have:

o Active disease resistant to anti-viral drugs

OR

o Severe or life-threatening cryoglobulinemic vasculitis

Idiopathic membranous
nephropathy

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for the treatment of

idiopathic membranous nephropathy when:

¢ Individuals have failed prior treatment with other
immunosuppressive regimens such as cyclophosphamide or
chlorambucil plus glucocorticoids, or cyclosporine, or
tacrolimus

Lupus nephritis

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of lupus
nephritis when:

e Used as add-on therapy in individuals who are refractory to at
least two standard first-line treatment regimens, and initial
treatment has been with any two of the following:

o Cyclophosphamide, azathioprine, or other
immunosuppressant
o Glucocorticoid (in addition to the above)
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Condition

Medical Necessity

Ruxience and Truxima are subject to review for site of service administration.

Neuromyelitis optica
spectrum disorders
(NMOSD)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
neuromyelitis optica spectrum disorders (NMOSD) when the
following are met:
e Documented diagnosis of NMOSD confirmed by:
o At least one of the following core clinical characteristics:
= Optic neuritis
»  Acute myelitis
* Area postrema syndrome: Episode of otherwise
unexplained hiccups or nausea and vomiting
= Acute brainstem syndrome
= Symptomatic narcolepsy or acute diencephalic clinical
syndrome with NMOSD-typical diencephalic MRI
lesions
» Symptomatic cerebral syndrome with NMOSD-typical
brain lesions
AND
o Exclusion of alternative diagnoses (e.g., multiple sclerosis)

Primary Sjogren syndrome

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
primary Sjogren syndrome when:

e Used for individuals refractory to glucocorticoids and other
immunosuppressive agents (hydroxychloroquine and/or
methotrexate), then any one of the following:

o Cyclophosphamide
o Mycophenolate
o Azathioprine

Systemic lupus
erythematosus (SLE)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
systemic lupus erythematosus when:

e Used as add-on therapy for individuals with the following:

o The individual has a diagnosis of SLE confirmed using either
the American College of Rheumatology (ACR or
EULAR/ACR) or Systemic Lupus International Collaborating
Clinics (SLICC) criteria

AND
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https://www.ncbi.nlm.nih.gov/books/NBK92128/
https://www.rheumatology.org/Portals/0/Files/Classification-Criteria-Systemic-Lupus-Erythematosus.pdf
https://www.rheumtutor.com/diseases/systemic-lupus-erythematosus/

Condition

Medical Necessity

Ruxience and Truxima are subject to review for site of service administration.

o The individual has failed a 6-months trial of standard
induction therapy with mycophenolate, cyclophosphamide,
azathioprine, or other immunosuppressant, plus
glucocorticoid

Systemic sclerosis
(scleroderma)

Pemphigoid diseases:

e Bullous pemphigoid

e Mucous membrane
pemphigoid (including
ocular cicatricial
pemphigoid)

e Epidermolysis bullosa
acquisita

Pemphigus diseases:
e Pemphigus vulgaris
¢ Pemphigus foliaceus

e Paraneoplastic pemphigus

Autoimmune hemolytic
anemias (AIHA)

e Warm AHIA

e Cold AHIA

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for the treatment of

systemic sclerosis when:

e Used for individuals refractory to first-line treatment with
cyclophosphamide or glucocorticoids.

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
pemphigoid diseases in treatment-refractory individuals when:
e Standard initial treatment was tried and failed. Standard initial
treatment includes at least two of the following:
o Glucocorticoids, azathioprine, mycophenolate, or dapsone

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary as a first line treatment in
patients newly diagnosed with a pemphigus disease.

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for the treatment of

autoimmune hemolytic anemias when:

e Used to treat warm AIHA in glucocorticoid-refractory or
glucocorticoid-dependent patients

OR

e Used to treat cold agglutinin disease (CAD)

Chronic graft-versus-host
disease (GVHD)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of chronic
GVHD when:

e Used in refractory to glucocorticoids
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Condition

Medical Necessity

Ruxience and Truxima are subject to review for site of service administration.

Desensitization of human
leukocyte antigen (HLA)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for renal transplant

candidates when:

e Used in desensitization of HLA-sensitized renal transplant
candidates prior to transplantation

Hemophilia

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary in the treatment of
hemophilia when:

e Used as a factor inhibitor for patients who are refractory to
conventional first-line treatments (e.g., immune tolerance
induction, glucocorticoids with or without cyclophosphamide).

AND

e Used as an add-on therapy

Idiopathic (immune)
thrombocytopenic purpura
(ITP)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary as second-line therapy for
the treatment of ITP when:
e Patients’ platelet counts continue to be at or less than 30,000
after first-line treatment using any one of the following:
o IVIG
o High-dose glucocorticoids
o Anti-D immunoglobulin

Thrombotic
thrombocytopenic purpura
(TTP)

Multicentric Castleman
disease (angiofollicular
lymph node hyperplasia)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may

be considered medically necessary for the treatment of TTP

when:

e Used in patients with refractory or relapsed disease (i.e., lack of
response to plasma exchange therapy and glucocorticoids)

Ruxience (rituximab-pvvr) or Truxima (rituximab-abbs) may
be considered medically necessary for the treatment of
multicentric Castleman disease.
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Second Line Products

Riabni (rituximab-arrx) and Rituxan (rituximab) are subject to review for site of

service administration.

Second-line agents:

e Riabni (rituximab-arrx)

e Rituxan (rituximab)

¢ Rituxan Hycela (rituximab
and hyaluronidase
human)

Riabni (rituximab-arrx), Rituxan (rituximab-pvvr), and Rituxan

Hycela (rituximab and hyaluronidase human) may be
considered medically necessary as a second-line agent in the
treatment of the indications listed below when:
e The individual has met the medical necessity criteria for the
requested indication
AND
e The individual has had an inadequate response to or
intolerance to Ruxience (rituximab-pvvr) or Truxima (rituximab-
abbs)
o Exception: An exception may be granted for Rituxan
Hycela (rituximab and hyaluronidase human) when
documentation is provided of difficult venous access.

Covered Indications:

e Autoimmune hemolytic anemias (AIHA)

e Chronic Graft-Versus-Host Disease

e Cryoglobulinemic Vasculitis Associated with Hepatitis-C Virus
(HCV)

e Desensitization of Human Leukocyte Antigen (HLA)

e Eosinophilic granulomatosis with polyangiitis (Churg-Strauss
Syndrome)

e Hemophilia

e Idiopathic Membranous Nephropathy

e Idiopathic Thrombocytopenic Purpura

e Lupus Nephritis

e Microscopic Polyangiitis

e Multicentric Castleman Disease

e Neuromyelitis Optica Spectrum Disorder (NMOSD)

e Pemphigoid Diseases

e Pemphigus Diseases

e Primary Sjégren Syndrome

e Rheumatoid Arthritis (RA)

e Systemic Lupus Erythematosus (SLE)
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Second Line Products

Riabni (rituximab-arrx) and Rituxan (rituximab) are subject to review for site of

service administration.

e Systemic Sclerosis (scleroderma)
e Thrombotic Thrombocytopenic Purpura (TTP)
e Wegener's Granulomatosis

Drug | Investigational

Rituximab Products Rituximab is investigational for all other non-oncologic uses,

including but not limited to:

¢ Induction immunosuppressive therapy for kidney
transplantation

e Induction immunosuppressive therapy for heart transplantation

e Mixed connective tissue disease

e Multiple sclerosis

e Paroxysmal cold hemoglobinuria

e Prophylaxis for graft-versus-host disease

e Treatment of antibody-mediated rejection after pancreatic islet
transplantation

e Treatment of antibody-mediated rejection in solid organ
transplant recipients

e Treatment of minimal change disease

e Treatment of myasthenia gravis

All other uses of rituximab products for conditions not

outlined in this policy are considered investigational.

Length of Approval

Approval | Criteria

Initial authorization Rituximab products listed in this policy may be approved up to
6 months.

Re-authorization criteria Future re-authorization may be approved up to 12 months as
long as the drug-specific coverage criteria are met and chart

00
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Length of Approval

Approval TCriteria

notes demonstrate that the individual continues to show a
positive clinical response to therapy.

Documentation Requirements

The individual’s medical records submitted for review should document that medical

necessity criteria are met. The record should include clinical documentation of:

e Diagnosis/condition

e History and physical examination documenting the severity of the condition

e Prior treatment (if any)

e If service is requested at an outpatient hospital-based setting, supporting documentation for
why infusion cannot be performed at physician’s office, patient's home, or an infusion center

| Description
Adalimumab-adaz HCF (Sandoz — unbranded) and Simlandi)
J9311 Injection, rituximab 10 mg and hyaluronidase (Rituxan Hycela)
J9312 Injection, rituximab (Rituxan), 10 mg
Q5115 Injection, rituximab-abbs, biosimilar, (Truxima), 10mg
Q5119 Injection, rituximab-pvvr, biosimilar, (Ruxience), 10 mg
Q5123 Injection, rituximab-arrx, biosimilar, (Riabni), 10 mg

Related Information
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Dosing

Rituxan (rituximab) should be administered by a healthcare professional with appropriate
medical support to manage severe and potentially fatal infusion reactions (Biogen & Genentech,
2020).

Pregnancy

Based on human data, rituximab can cause adverse developmental outcomes including B-cell
lymphocytopenia in infants exposed to rituximab in-utero. In animal reproduction studies,
intravenous administration of rituximab to pregnant cynomolgus monkeys during the period of
organogenesis caused lymphoid B-cell depletion in the newborn offspring at doses resulting in
80% of the exposure (based on AUC) of those achieved following a dose of 2 grams in humans.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the use of
medications. The background risk of major birth defects and miscarriage for the indicated
populations is unknown. The estimated background risk in the US general population of major
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically recognized pregnancies.
Advise pregnant women of the risk to a fetus.

Children

The age described in this policy for Site of Service reviews for medical necessity is 13 years of
age or older. The age criterion is based on the following: Pediatric patients are not small adults.
Pediatric patients differ physiologically, developmentally, cognitively, and emotionally from adult
patients, and vary by age groups from infancy to teen. Children often require smaller doses than
adults, lower infusion rates, appropriately sized equipment, the right venipuncture site
determined by therapy and age, and behavioral management during administration of care.
Specialty infusion training is therefore necessary for pediatric IV insertions and therapy. Due to
pediatric unique physiology and psychology, this policy is limited to patients above the age of
13.

Evidence Review
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Description

Rituxan (rituximab) is a monoclonal antibody against the CD20 antigen on B lymphocytes.
Rituximab lyses pre-B and B lymphocytes and is successfully used to treat B-cell lymphoma.
Rituximab has been used with increased frequency for nononcologic indications, particularly
autoimmune diseases thought to be B-cell mediated.

Background

Rituxan (rituximab)

Rituxan (rituximab) is a chimeric murine-human monoclonal antibody directed against the CD20
surface antigen, which is expressed on pre-B and mature B lymphocytes. Rituximab induces lysis
of normal and malignant CD20-expressing B cells; possible mechanisms of cell lysis include
complement-dependent cytotoxicity and antibody-dependent cell-mediated cytotoxicity.’

B cells are thought to play a role in the pathogenesis of rheumatoid arthritis and other
autoimmune diseases by producing auto-antibodies and proinflammatory cytokines, and by
activating T lymphocytes." Rituximab reduces the number of B cells in the peripheral blood and
in lymphoid tissues, thereby interrupting pathogenic processes of autoimmune diseases.

Rituximab is infused intravenously.

Adverse Events
Rituxan (rituximab) carries the following black box warnings*:

e Fatal infusion reactions within 24 hours of rituximab infusion; approximately 80% of fatal
reactions occurred with the first infusion.

e Severe mucocutaneous reactions, some with fatal outcomes

e Hepatitis B virus reactivation, in some cases resulting in fulminant hepatitis, hepatic failure,
and death

e Progressive multifocal leukoencephalopathy resulting in death

Labelled warnings and precautions include:
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e Tumor lysis syndrome (for patients with hematologic malignancies)

e Infections

e Cardiac arrhythmias and angina

e Renal toxicity

e Bowel obstruction and perforation

e Not administering live virus vaccines before or during rituximab therapy
e Embryo-fetal toxicity

Adverse events that occurred in at least 10% of patients in pivotal rheumatoid arthritis trials
included upper respiratory tract infection, nasopharyngitis, urinary tract infection, and bronchitis.

Adverse events that occurred in at least 15% of patients in the pivotal Wegener granulomatosis
and microscopic polyangiitis study included infections, nausea, diarrhea, headache, muscle
spasms, anemia, and peripheral edema.

Summary of Evidence

Food and Drug Administration-Approved Uses

Rheumatoid Arthritis (FDA label)

For individuals who have moderately to severely active rheumatoid arthritis and inadequate
response to one or more standard agents (eg, tumor necrosis factor inhibitors, inadequate
response to methotrexate or other conventional synthetic disease-modifying antirheumatic
drug) who receive rituximab and methotrexate, the evidence includes 4 RCTs and observational
studies. Relevant outcomes are symptoms, change in disease status, functional outcomes,
quality of life, and treatment-related morbidity. Compared with methotrexate alone, rituximab
improved disease-related outcomes consistent with an improved benefit-risk profile. The
evidence is sufficient to determine that the technology results in a meaningful improvement in
the net health outcome.

Subsequent publications have confirmed this finding. A 5-year extension study reported
sustained improvements in clinical and radiographic outcomes in patients who received at least
1 course of rituximab compared with placebo, although differences in progression of structural
damage were not statistically significant. Observational studies have suggested switching to
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rituximab after failing 1 TNF inhibitor may be more efficacious than switching to another TNF
inhibitor. Evidence for the use of rituximab in TNF inhibitor—naive patients is lacking. For patients
with an inadequate response to MTX and contraindications to TNF inhibitor therapy, rituximab
may be a reasonable option. In the 5-year extension study, adverse event rates were generally
stable over time.

Antineutrophil Antibody —Associated Vasculitides (Granulomatosis with polyangiitis and
microscopic polyangiitis)- (FDA Label)

Granulomatosis with polyangiitis (GPA; Wegener granulomatosis), microscopic polyangiitis
(MPA), and Churg-Strauss syndrome are classified as antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitides because most patients with generalized disease have antibodies
against proteinase 3 (PR3) or myeloperoxidase (MPO), enzymes found in neutrophil
granulocytes.’ Each vasculitis can be distinguished by the predominant type of
immunofluorescence staining pattern (antibody) present, eg, cytoplasmic ANCA (anti-PR3) in
GPA and perinuclear ANCA (anti-MPO) in MPA. These vasculitides are also considered pauci-
immune because, unlike immune complex vasculitides, they are not characterized by immune
complex deposition.'* ANCA-associated vasculitides affect small-to-medium-size blood vessels,
particularly in the respiratory tract and kidneys; the characteristic kidney lesion is pauci-immune
focal and segmental necrotizing and crescentic glomerulonephritis.”™ Limited vasculitis may
respond to MTX plus glucocorticoids; standard treatment for more severe disease is
cyclophosphamide plus glucocorticoids. Finally, these conditions are uncommon. The prevalence
of GPA in the United States is estimated at 32 per million and MPA 2.9 per million."

For individuals who have antineutrophil cytoplasmic antibody-associated vasculitides
(granulomatosis with polyangiitis and microscopic polyangiitis) who receive rituximab and
glucocorticoids, the evidence includes evidence from 3 RCTs and observational studies. Relevant
outcomes are symptoms, change in disease status, functional outcomes, quality of life, and
treatment-related morbidity. Compared with a cyclophosphamide regimen, rituximab improved
disease-related outcomes consistent with an improved benefit-risk profile (this was
accomplished over the course of two trials). In 1 trial, rituximab maintenance was superior to an
azathioprine regimen but accompanied by considerable uncertainty. The evidence is sufficient to
determine that the technology results in a meaningful improvement in the net health outcome.

One double-blind, double-dummy RCT demonstrated the noninferiority of rituximab to
cyclophosphamide in patients with newly diagnosed or relapsing severe GPA (formerly called
Wegener granulomatosis) or MPA. Both treatments were administered in combination with
glucocorticoids. More patients who received a single course of rituximab maintained complete

00
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remission for 12 and 18 months compared with patients who continued azathioprine
maintenance therapy, although these differences were not statistically significant. An open-label
RCT in patients with newly diagnosed ANCA (GPA or MPA)-associated nephropathy showed no
difference in sustained remission or serious adverse events at 12 months in patients treated with
or without a rituximab-containing induction regimen. One trial found rituximab of similar
efficacy in maintaining remission compared with an azathioprine regimen.

Pemphigoid and Pemphigus Diseases (FDA Label)

Pemphigoid diseases include 8 blistering disorders characterized by auto-antibodies directed
against the epidermal basement membrane: bullous pemphigoid, mucous membrane
pemphigoid, pemphigoid gestationis, linear IgA disease, epidermolysis bullosa acquisita, anti-
laminin g1/anti-p200 pemphigoid, lichen planus pemphigoides, and pemphigoid with renal
insufficiency. Pemphigus, in contrast, comprises 3 major forms characterized by auto-antibodies
directed against epidermal cell junctions: pemphigus vulgaris, pemphigus foliaceus, and
paraneoplastic pemphigus. Both classes of disease are characterized by blisters and erosions;
however, pemphigoid blisters are subepidermal and therefore tense, and pemphigus blisters are
more superficial and therefore flaccid or often ruptured. Nikolsky sign—exfoliation and blister
formation with skin friction—is negative in pemphigoid diseases and positive in pemphigus.’™®

The evidence on first-line treatment with rituximab plus corticosteroids in patients with newly
diagnosed pemphigus consists of an RCT and small case series. The RCT found that patients
treated with rituximab plus short-term corticosteroids (3-6 months) had significantly better
outcomes than those treated with long-term corticosteroid use. Outcomes included the
complete response rate, cumulative dose of corticosteroids, and rate of grade 3 or 4 serious
adverse events.

Evidence for rituximab in pemphigoid and pemphigus diseases comprises case reports, case
series, and 1 retrospective comparative study in ocular cicatricial pemphigoid. Patients were
refractory to previous treatments, but most (75%-100%) responded to rituximab. Infections,
including serious and fatal infections, were reported in 4% to 19% of patients, but AE reporting
may have been incomplete. Only 3 of 8 pemphigoid diseases were examined in the literature:
epidermolysis bullosa acquisita, bullous pemphigoid, and mucous membrane pemphigoid.
Although the body of evidence is small, disease progression can lead to serious outcomes (e.g.,
blindness) or death, reported response rates were high, and treatment options in refractory
patients are limited. For these reasons, rituximab may be considered medically necessary for
treatment of the pemphigoid and pemphigus diseases reviewed in the literature in treatment-
refractory patients.

00
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Food and Drug Administration-Off-Label Covered Uses

Hematologic Disorders and Vasculitides
Autoimmune Hemolytic Anemia

Autoimmune hemolytic anemia (AIHA) comprises direct Coombs-positive anemias, such as
warm (80% of AIHA) and cold autoantibody types, and drug-induced AIHA. Warm AIHA is
mediated by warm-reactive antibodies, primarily immunoglobulin G (IgG), that react optimally
with human red blood cells in vitro at 37°C (98.6°F). Cold-reactive antibodies, primarily IgM,
react maximally at 4°C (39°F). Cold AIHA, in turn, comprises cold agglutinin syndrome and
paroxysmal cold hemoglobinuria. Warm and cold AIHA may be idiopathic (primary) or
secondary, eg, to lymphoma or lymphoproliferative disorders. Glucocorticoids and splenectomy
are currently used to treat AIHA refractory to first-line therapy. Corticosteroids are first-line
treatment in warm AIHA but less effective in cold AIHA>*

Rituximab is not considered a treatment option for paroxysmal cold hemoglobinuria due to the
generally self-limiting course and excellent prognosis of this disorder.

For individuals who have AIHA—warm AIHA and cold agglutinin syndrome—refractory to first-
line therapy who receive rituximab, the evidence includes RCTs and observational studies.
Relevant outcomes are symptoms, change in disease status, functional outcomes, quality of life,
and treatment-related morbidity. Two RCTs have found that overall response rates were better
with rituximab than a control condition at 1 year in patients with newly diagnosed warm AlHA.
Serious adverse events were higher with rituximab than corticosteroids (1 RCT) but lower than
placebo (the other RCT). Response rates from observation studies have supported these findings
and found lesser yet substantive response rates in patients with cold agglutinin syndrome. The
evidence is sufficient to determine that the technology results in a meaningful improvement in
the net health outcome.

Idiopathic Thrombocytopenic Purpura

Idiopathic thrombocytopenic purpura (ITP) is an acquired autoimmune disorder with no known
cause, although it can co-occur with other autoimmune diseases. Corticosteroids, intravenous
immunoglobulins (IVIG), or anti-Rho(D) immunoglobulin are standard initial treatments.
However, relapses are common within the first year, and splenectomy is often required.
Rituximab has been investigated to delay or avoid splenectomy, especially in children.’'" For
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individuals who have relapsed or refractory ITP who receive rituximab, the evidence includes an
RCT of second-line therapy and observational studies. Relevant outcomes are symptoms,
change in disease status, functional outcomes, quality of life, and treatment-related morbidity.
Rituximab as second-line treatment for adult thrombocytopenia trial failed to demonstrate
improved outcomes with rituximab as second-line therapy in adults with ITP. The evidence is
insufficient to determine the effects of the technology on health outcomes.

Thrombotic Thrombocytopenic Purpura

Thrombotic thrombocytopenic purpura (TTP) is a life-threatening condition characterized by
microvascular thrombosis, thrombocytopenia, and microangiopathic hemolytic anemia leading
to end-organ ischemia and infarction (commonly brain, heart, kidneys).” TTP is due to an
acquired (95% of cases) or congenital (5% of cases) deficiency of the von Willebrand factor-
cleaving protease, ADAMTS13. In 38% to 95% of cases of idiopathic TTP, anti-ADAMTS13
neutralizing antibodies are present.'® When ADAMTS13 is absent or depleted, large uncleaved
von Willebrand factor multimers aggregate in high shear areas of the microvasculature, leading
to thrombotic microangiopathy.'” The main treatment for TTP is plasma exchange (PE) and
corticosteroids. Refractory TTP, defined as progression of clinical symptoms during PE therapy,
occurs in 10% to 20% of acquired TTP cases."® For these patients, increased PE and/or addition
of cyclosporine are current treatment options."’

For individuals who have relapsed or refractory TTP who receive rituximab, the evidence includes
a nonrandomized trial (phase 2), a cohort study, and case series. Relevant outcomes are
symptoms, change in disease status, functional outcomes, quality of life, and treatment-related
morbidity. These studies have provided consistent evidence of improved health outcomes. For
example, a phase 2 trial reported substantially lower relapse rates than historical controls. The
evidence is sufficient to determine that the technology results in a meaningful improvement in
the net health outcome.

Factor Inhibitors in Hemoplhilia

Hemophilia is a coagulopathy characterized by reduced, absent, or nonfunctioning clotting
factor VIII (FVIII) (hemophilia A) or, less commonly, factor IX (hemophilia B). Treatment
comprises replacement therapy with the missing or deficient clotting factor. Over time,
antibodies to infused clotting factor develop in 20% to 30% of patients with severe hemophilia A
and 2% to 5% of patients with hemophilia B.?® If left untreated, antibody inhibitors eventually
render replacement therapy ineffective. Immune tolerance induction (ITl) is recommended first-
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line treatment of factor inhibitors in hemophilia.*® ITI comprises increasing the dose and
frequency of factor infusions until inhibitor is undetectable and FVIII levels normalize. Success
rate is low (25%), and associated risks (e.g., anaphylaxis, irreversible nephrotic syndrome) are
significant. Immunosuppressive therapy with corticosteroids alone or in combination with
cyclophosphamide is recommended for first-line inhibitor eradication. Rituximab has been
investigated as an alternative to ITI or for patients who are nonresponsive to ITI.

Hemophilia is generally considered a genetic disorder but acquired hemophilia A is a rare
autoimmune disease caused by acquired auto-antibodies against FVIII. Underlying medical
conditions, such as autoimmune diseases, solid tumors, lymphoproliferative malignancies, or
pregnancy, can be identified in approximately half of patients. Immunosuppressive therapy with
corticosteroids alone or in combination with cyclophosphamide is recommended for first-line
inhibitor eradication. Rituximab has been studied as second-line treatment in this setting.?

For individuals who have congenital or acquired hemophilia A with inhibitory antibodies,
refractory to first-line therapy, who receive rituximab, the evidence includes a phase 2 trial, a
cohort study, and case series. Relevant outcomes are symptoms, change in disease status,
functional outcomes, quality of life, and treatment-related morbidity. Response rates have varied
among reports (25% to 50%), depending on whether rituximab was administered as mono- or
combination therapy; remission rates have generally been high. Treatment-related adverse
events—some severe—have been reported. The evidence is sufficient to determine that the
technology results in a meaningful improvement in the net health outcome.

Autoimmune-Related Connective Tissue Disorders

Mixed Connective Tissue Disease

Mixed connective tissue disease (MCTD) has various features of systemic lupus erythematosus
(SLE), systemic sclerosis, polymyositis/dermatomyositis (PM/DM), and rheumatoid arthritis (RA)
in the presence of increased anti-ribonucleoprotein (anti-RNP) antibodies.*’ Although some
have questioned whether MCTD is a distinct entity, associated human leukocyte antigen (HLA)
class 2 alleles (HLA-DR4 and -DR1) are distinct from those associated with SLE, systemic
sclerosis, and PM/DM. The most common clinical presentation—Raynaud syndrome, arthralgias,
swollen hands, sausage-like fingers, and muscle weakness—appear in 90% of patients. More
serious organ involvement can lead to pulmonary arterial hypertension, glomerulonephritis,
gastrointestinal bleeding, and severe central nervous system involvement. Common treatments
include corticosteroids and cyclophosphamide.
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For individuals who have MCTD who receive rituximab, the evidence includes 2 case series.
Relevant outcomes are symptoms, change in disease status, functional outcomes, quality of life,
and treatment-related morbidity. In one of the series, 3 of 5 patients with MCTD achieved partial
remission with rituximab and, in the other, which focused on MCTD related to interstitial lung
disease, there was no significant change in forced vital capacity at 1 or 2 years after initiating
rituximab. The evidence is insufficient to determine the effects of the technology on health

outcomes.

Multicentric Castleman Disease

Castleman disease (angiofollicular lymph node hyperplasia) is a rare lymphoproliferative
disorder associated with human herpes virus-8 infection. Prevalence is increased among HIV-
infected patients and associated with Kaposi sarcoma. Progression to lymphoma and mortality is
high in these patients. Castleman disease has two distinct forms with characteristic findings on
histologic examination: unicentric or localized (hyaline vascular histology), and multicentric
(plasma cell infiltrate). The clinical presentation typically involves lymphadenopathy and
multiorgan involvement with an aggressive course. In HIV-non-infected patients, multicentric
Castleman disease typically presents after age 70 years.* For HIV-infected patients, current
guidelines suggest IV ganciclovir or oral valganciclovir for treatment of multicentric Castleman
disease based on level C evidence. Rituximab is considered an alternative therapy.*® Other
treatments include combination chemotherapy and tocilizumab, a monoclonal anti-interleukin 6
antibody.

For individuals who have multicentric Castleman disease (angiofollicular lymph node
hyperplasia) who receive rituximab, the evidence includes 2 prospective and 3 retrospective
cohort studies. Relevant outcomes are symptoms, change in disease status, functional outcomes,
quality of life, and treatment-related morbidity. Although the evidence base consists of
nonrandomized studies, rituximab has significantly improved overall survival and markedly
reduced the incidence of non-Hodgkin lymphoma. The evidence is sufficient to determine that
the technology results in a meaningful improvement in the net health outcome.

Primary Sjogren Syndrome

Sjégren syndrome is an autoimmune disorder characterized by lymphocytic infiltration and
progressive destruction of the exocrine glands of the body, specifically the salivary and lacrimal
glands, which cause xerostomia (dry mouth) and keratoconjunctivitis sicca (dry eyes).
Extraglandular disease leads to vaginal dryness, chronic bronchitis, and dry skin, and may affect
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the kidneys, blood vessels, liver, pancreas, peripheral nervous system (distal axonal sensorimotor
neuropathy), and central nervous system. Sjogren syndrome often accompanies other
autoimmune disorders, such as RA and lupus. The condition is most common in women older
than 40 years. Therapies that are currently being used to treat Sjogren syndrome include MTX,
hydroxychloroquine, infliximab, etanercept, azathioprine, mycophenolate mofetil (MMF),
cyclophosphamide, and glucocorticoids.

For individuals who have primary Sjogren syndrome, refractory to first-line therapy, who receive
rituximab, the evidence includes a large RCT (disease onset <10 years prior) and smaller
observational studies. Relevant outcomes are symptoms, change in disease status, functional
outcomes, quality of life, and treatment-related morbidity. The efficacy of rituximab has not
been consistently demonstrated in this population. For example, a large (N=120) randomized
trial showed no difference in response rates compared with placebo, and a small (N=41)
nonrandomized trial showed statistically significant differences in response rates compared with
disease-modifying antirheumatic drugs in previously treated patients. The incidence of adverse
events did not appear to increase above that observed in other patient populations. The
evidence is insufficient to determine the effects of the technology on health outcomes.

Systemic Lupus Erythematosus

For individuals who have SLE, refractory to first-line therapy, who receive rituximab, the evidence
includes a large RCT and systematic reviews that also included observational studies. Relevant
outcomes are symptoms, change in disease status, functional outcomes, quality of life, and
treatment-related morbidity. The single RCT failed to show improved response rates at 1 year
with rituximab add-on therapy. Cohort studies and case series of refractory patients have
generally reported higher response rates than controlled studies. Therapies currently being used
to treat SLE refractory to first-line therapy include MTX, hydroxychloroquine, belimumab,
etanercept, azathioprine, MMF, cyclophosphamide, cyclosporine, and glucocorticoids. The
evidence is insufficient to determine the effects of the technology on health outcomes.

Lupus Nephritis

Lupus nephritis (LN) is among the most serious complications of SLE. It occurs in approximately
half of SLE patients and is associated with a poor prognosis.®® Estimated 5-year survival among
patients with International Society of Nephrology/Renal Pathology Society class IV (diffuse) LN is
80% and among all SLE patients, 86%°; 5% to 10% of LN patients will progress to end-stage
renal disease at 10 years.®” Therapies currently being used to treat lupus nepbhritis include
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glucocorticoids, cyclophosphamide, MMF, cyclosporine, tacrolimus, and belimumab. Treatment
regimens including cyclophosphamide or MMF are administered with corticosteroids. Response
rates at 1 year are 50% to 80%, but they are often only partial responses.

For individuals who have lupus nephritis, refractory to first-line therapy, who receive rituximab,
the evidence includes an RCT and noncomparative studies. Relevant outcomes are symptoms,
change in disease status, functional outcomes, quality of life, and treatment-related morbidity.
The single RCT did not show improved response rates at 1 year with rituximab add-on therapy.
Noncomparative studies have reported complete and partial response rates of 30% to 40% and
approximately 35%, respectively, in patients with mostly refractory disease. Adverse events
occurred in approximately 20% of patients. The evidence is insufficient to determine the effects
of the technology on health outcomes.

Systemic Sclerosis (Scleroderma)

The purpose of rituximab in patients who have systemic sclerosis (scleroderma), refractory to
first-line therapy, is to provide a treatment option that is an alternative to or an improvement on
existing therapies. Therapies that are currently being used to treat systemic sclerosis include
MMF, cyclophosphamide, and cyclosporine. For individuals who have systemic sclerosis,
refractory to first-line therapy, who receive rituximab, the evidence includes observational
studies and a small, unblinded trial. Relevant outcomes are symptoms, change in disease status,
functional outcomes, quality of life, and treatment-related morbidity. Add-on rituximab therapy
has generally improved skin symptoms and pulmonary function tests; adverse events, including
sepsis deaths, occurred in 21% to 47% of patients. Long-term follow-up for efficacy and safety is
limited. The evidence is insufficient to determine the effects of the technology on health
outcomes.

Other Autoimmune-Related Conditions and Disorders
Churg-Strauss Syndrome

Churg-Strauss syndrome, also called eosinophilic granulomatosis with polyangiitis (EGPA), is an
anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis characterized by peripheral
and tissue eosinophilia, frequently affecting the lungs, in patients with asthma.?' The disease is
uncommon, with an estimated prevalence of 11 to 14 per million adults. Eosinophilic infiltration
of the heart, lungs, and kidneys can lead to ventricular dysfunction, pulmonary hemorrhage, and
renal failure, respectively; cardiac involvement is the leading cause of early death. Treatment

Page | 23 of 50 w



recommendations are based primarily on studies in other ANCA-associated vasculitides (GPA
and MPA). Corticosteroids are used with or without cyclophosphamide, depending on disease
severity. Azathioprine or MTX may be used as steroid-sparing agents. Because of its
demonstrated efficacy in granulomatosis with polyangiitis (GPA) and microscopic polyangiitis
(MPA), rituximab has been used in patients with EGPA syndrome refractory to conventional
immunosuppressant therapy.?

For individuals who have Churg-Strauss syndrome (eosinophilic granulomatosis with
polyangiitis) who receive rituximab, the evidence includes a single-center retrospective
observational study and 3 case series. Relevant outcomes are symptoms, change in disease
status, functional outcomes, quality of life, and treatment-related morbidity. Response and
remission rates have generally been high, but treatment-related adverse events—some severe—
have been reported. The evidence is insufficient to determine the effects of the technology on
health outcomes.

Hepatitis C Virus-associated Cryoglobulinemic Vasculitis

Of 3 types of cryoglobulinemia, type 2 and type 3 may be called “mixed” due to the clonal
expansion of more than 1 immunoglobulin class, commonly IgM and IgG. (Type 1, in contrast, is
characterized by a single monoclonal immunoglobulin.) Eighty percent of mixed
cryoglobulinemic vasculitis is associated with chronic hepatitis C virus (HCV) infection. Treatment
of the underlying infection to achieve sustained viral response is the treatment of choice. For
patients who do not achieve sustained viral response, corticosteroids and cytotoxic agents are

alternative treatment options but may exacerbate underlying liver disease.>***

For individuals who have HCV-associated cryoglobulinemic vasculitis who receive rituximab, the
evidence includes 2 RCTs, a phase 2 nonrandomized trial, and observational studies. Relevant
outcomes are symptoms, change in disease status, functional outcomes, quality of life, and
treatment-related morbidity. The reported response rates in these studies are consistent with
improved health outcomes. The evidence is sufficient to determine that the technology results in
a meaningful improvement in the net health outcome.

Multiple Sclerosis

The purpose of rituximab in patients who have multiple sclerosis (MS) is to provide a treatment
option that is an alternative to or an improvement on existing therapies. Therapies that are
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currently being used to treat MS include interferons, glatiramer acetate, teriflunomide,
fingolimod, dimethyl fumarate, alemtuzumab, mitoxantrone, and natalizumab.

For individuals who have MS who receive rituximab, the evidence includes 2 RCTs, a registry
study, and case series. Relevant outcomes are symptoms, functional outcomes, quality of life,
and treatment-related morbidity. One RCT in patients with relapsing-remitting MS showed
reductions in the number of lesions detected by gadolinium-enhanced magnetic resonance
imaging at 24 and 48 weeks, and in clinical outcomes at 24-week follow-up. However,
methodologic limitations restrict the conclusions drawn from these data. One well-designed RCT
in patients with primary-progressive MS demonstrated no effect of rituximab on disease
progression. A large registry study found that rituximab was associated with a relatively low rate
of adverse events and relapses and little change in disability scores; this study lacked a
comparison group. The evidence is insufficient to determine the effects of the technology on
health outcomes.

Neuromyelitis Optica

Neuromyelitis optica (NMO) is a rare autoimmune inflammatory disorder that selectively affects
the spinal cord and optic nerves; clinical presentation is characterized by severe optic neuritis
that can lead to blindness and transverse myelitis that can lead to paralysis. The clinical course
typically is more severe than in MS, and often fatal,*” and treatments may differ.?® %° An
autoantibody to aquaporin-4, a water channel found in high concentrations at the blood-brain
barrier, is included in NMO diagnostic criteria.'®'" Curative treatment does not currently exist;
treatment goals are: relapse remission, relapse prevention, and symptom relief."%
Immunosuppression with azathioprine or mycophenolate mofetil (MMF) is commonly used for
relapse prevention. Therapies currently used to treat NMO include azathioprine, MMF,
methotrexate, mitoxantrone, and glucocorticoids. Rituximab is being studied for relapse
prevention in NMO.

For individuals who have NMO (prevention relapse), refractory to first-line therapy, who receive
rituximab, the evidence includes uncontrolled observational studies and systematic reviews.
Relevant outcomes are symptoms, change in disease status, functional outcomes, quality of life,
and treatment-related morbidity. A 2016 systematic review of 46 uncontrolled studies found
significant reductions in the relapse rate and Expanded Disability Status Scale scores after
beginning treatment with rituximab. Based on adverse events reported, the safety of rituximab
in NMO appeared comparable to the safety in other patient populations. The evidence is
sufficient to determine that the technology results in a meaningful improvement in the net
health outcome.
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Myasthenia Gravis

Myasthenia gravis is a chronic autoimmune disorder that affects the neuromuscular junction
resulting in varying degrees of muscular weakness. The normal communication of nerve
impulses involves nerve endings releasing acetylcholine, a neurotransmitter at the
neuromuscular junction, which normally binds with acetylcholine receptors that activate and
result in a muscle contraction. For individuals with myasthenia gravis, this cholinergic
communication is disrupted by antibodies.

For individuals who have refractory and nonrefractory myasthenia gravis who receive rituximab,
the evidence includes observational studies and a systematic review. Relevant outcomes are
change in disease status, quality of life, and treatment-related morbidity. A systematic review
found a significant reduction in a myasthenia gravis symptom score after beginning rituximab
treatment and a relatively low rate of adverse events. A limitation of the studies was that adverse
event reports were not available for all patients. An uncontrolled observational study found
significantly better clinical outcomes in patients with anti-MuSK myasthenia who were treated
with rituximab compared with those who did not receive rituximab. However, few controlled
studies and no RCTs are available. The evidence is insufficient to determine the effects of the
technology on health outcomes.

Idiopathic Membranous Nephropathy

Membranous nephropathy involves the abnormal thickening of the glomerular basement
membrane and is a leading cause of nephrotic syndrome. Most membranous nephropathy cases
occur from unknown causes, and secondary membranous nephropathy may result from other
predisposing diseases, infection, or medical therapy. In many cases, conservative treatment with
renin-angiotensin system blockade is provided. Immunomodulatory therapies (e.g., alkylating
agents, calcineurin inhibitors, corticosteroids) are used to treat individuals who are unresponsive
to conservative therapy. Rituximab has been evaluated in patients with idiopathic membranous
nephropathy who have failed previous treatment with other immunosuppressive regimens or
those with a moderate risk of progression who have not previously received immunosuppressive
therapy.

For individuals who have idiopathic membranous nephropathy who receive rituximab, the
evidence includes an RCT and observational studies. Relevant outcomes are change in disease
status, quality of life, and treatment-related morbidity. Rituximab may have moderate benefit in
patients with idiopathic membranous nephropathy who have failed previous treatment with
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other immunosuppressive regimens or those with a moderate risk of progression who have not
previously received immunosuppressive therapy. However, an RCT with longer follow-up is
needed to confirm the benefits of rituximab and to determine the optimal schedule, dose, and
long-term safety and efficacy. The evidence is sufficient to determine that the technology results
in @ meaningful improvement in the net health outcome.

Minimal Change Disease

For individuals who have minimal change in disease (adults and children) who receive rituximab,
the evidence includes observational studies in adults and 2 RCTs and observational studies in
children. Relevant outcomes are change in disease status, quality of life, and treatment-related
morbidity. Rituximab benefit children with nephrotic syndrome associated with minimal change
disease. However, because of the risk of severe and potentially life-threatening complications,
rituximab use should be restricted to children with frequent relapses and serious adverse events
from their medications (because the long-term efficacy and safety of rituximab in this group of
patients remain unclear). The evidence is insufficient to determine the effects of the technology
on health outcomes.

Transplant-Related Conditions and Disorders
Glucocorticoid-Refractory Chronic Graft-Versus-Host Disease (GVHD)

Chronic GVHD, historically defined as occurring more than 100 days after transplant,’® is the
primary cause of late morbidity and mortality after allogeneic hematopoietic cell
transplantation.’® Approximately half of the patients respond to first-line treatment (systemic
corticosteroid with or without a calcineurin inhibitor), but treatment options for steroid-
refractory disease are limited, and the prognosis is poor. Therapies currently being used to treat
glucocorticoid-refractory chronic GVHD include MMF, cyclophosphamide, and cyclosporine. For
individuals who have corticosteroid-refractory chronic GVHD who receive rituximab, the
evidence includes multiple cohort studies. Relevant outcomes are change in disease status,
quality of life, and treatment-related morbidity. Treatment with rituximab has demonstrated
response rates in most patients, with sustained response and steroid reduction or
discontinuation in some. The evidence is sufficient to determine that the technology results in a
meaningful improvement in the net health outcome.

Page | 27 of 50 w



Pretransplant HLA Desensitization in Kidney Transplantation.

Patients who are HLA-sensitized have broadly reactive alloantibodies (e.g., due to previous
pregnancy, transfusion of blood or blood products, or transplantation). HLA-sensitized patients
are difficult to match for donor organs because of the high risks of hyperacute rejection and
graft loss with cross-matched organs (i.e., positive for reactive antigens). Panel reactive antibody
(PRA) assays define the level of HLA sensitization and are used to optimize identification of
compatible donors. Some transplant centers employ desensitization protocols to overcome HLA
sensitization. Protocols commonly use low-dose IVIG with PE or high-dose IVIG."*®

Several cohort studies in sensitized individuals demonstrated good patient and graft survival
with rituximab desensitization 3 years after transplant. An RCT comparing desensitization
regimens with and without rituximab was terminated due to excess SAEs in the control arm, and
1 study reported no increase in polyomavirus BK-associated nephropathy at 2-year follow-up.
This evidence suggests that health outcomes are improved with rituximab desensitization
regimens in sensitized renal transplant candidates, therefore this is a covered indication.

Kidney and Heart Transplant Candidates Receiving Induction Immunosuppression

Antibodies other than anti-HLA antibodies that are circulating in the planned transplant
recipient may cause damage to the donor organ. Antibody-mediated injury to allografts
comprises ABMR, ABMR without complement deposition, antibody-mediated endarteritis, and
accelerated arteriosclerosis of allografts."*! Induction immunosuppressive regimens initiated
before, at the time of, or immediately after transplantation, mute T-cell responses to antigen
presentation reduces acute rejection.™? Therapies that are currently being used to treat patients
with heart or kidney transplant who are receiving induction include immunosuppressive
antibodies, basiliximab, and alemtuzumab. Rituximab as part of a combination induction
regimen that typically includes plasmapheresis and IVIG therapy such as antithymocyte globulin
recessive agents is being considered.

For individuals who are kidney transplant candidates who are receiving induction
immunosuppressive therapy, the evidence includes cohort studies with historical controls and
case series RCTs and systematic reviews. Although observed improvements in outcomes have
suggested potential benefit with rituximab, data are retrospective or from small prospective
studies. Dose-response studies and larger RCTs with longer follow-up are needed to
demonstrate improved health outcomes. For individuals who are heart transplant candidates
who are receiving induction immunosuppressive therapy, the recommendation for the use of
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rituximab as part of a combination regimen is based on consensus reporting of case reports and
expert opinion.

Antibody-Mediated Rejection of a Solid Organ Transplant

Therapies currently being used to treat patients with ABMR of a solid organ transplant include
immunosuppression, plasmapheresis or PE, IVIGs, corticosteroids, and antilymphocyte
antibodies. For individuals who have ABMR of a solid organ transplant who receive rituximab,
the evidence includes cohort studies with historical controls and case series. Relevant outcomes
are change in disease status, quality of life, and treatment-related morbidity. Although observed
improvements in outcomes have suggested potential benefit with rituximab, data are
retrospective or from small prospective studies. Dose-response studies and larger RCTs with
longer follow-up are needed to demonstrate improved health outcomes. The evidence is
insufficient to determine the effects of the technology on health outcomes.

ABMR After Pancreatic Islet Transplantation Autoimmune destruction of insulin-secreting islet
beta-cells causes type 1 diabetes.””'ABMR after pancreatic transplantation is less common than
cell-mediated rejection, but when it occurs, pancreatic islet cells appear to be particularly
susceptible to injury.’ Pancreatic islet transplantation is used in patients who have type 1
diabetes complicated by recurrent severe hypoglycemic episodes, and insulin independence is
restored in 44% of patients.’>® However, graft function commonly declines over time, which is
thought to be due in part to allograft rejection. Immunosuppression management after islet
transplantation is not standardized. Therapies currently being used to treat ABMR after
pancreatic islet cell transplantation include corticosteroids.

For individuals who have ABMR after pancreatic islet transplantation who receive rituximab, the
evidence includes a case report. Relevant outcomes are change in disease status, quality of life,
and treatment-related morbidity. The evidence is insufficient to determine the effects of the
technology on health outcomes.

Ongoing and Unpublished Clinical Trials

Some currently unpublished trials that might influence this review are listed in Table 1.
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Table 1. Summary of Key Trials

NCT No.

Trial Name

Warm autoimmune hemolytic anemia
Unpublished

Planned
Enroliment

Completion
Date

ANCA-associa

Relapsed Refractory Autoimmune Hemolytic Anemia

ted vasculitis

NCT01181154 Rituximab in Adult's Warm Auto-Immune Hemolytic 32 Jan 2016
Anemia: a Phase Ill, Double-bind, Randomised Placebo- (completed)
controlled Trial

NCT04083014 Single-dose Anti-CD20 Antibody With Bortezomib for 43 Aug 2023

Acquired hem
NCT01808911

NCT03304288

NCT02807103

dose Glucocorticoids Plus Rituximab for Remission
Induction in ANCA-associated Vasculitis; a Multicentre,
Open Label, Randomised Control Trial

ophilia

Outcome of Acquired Hemophilia With Steroid
Combined With Cyclophosphamide Versus Steroid
Combined With Rituximab (CREHA Study)

Immune thrombocytopenia

The Combination of Low-dose Rituximab and All-trans
Retinoic Acid as the Treatment of Steroid-
resistant/Relapse Immune Thrombocytopenia: A
Multicenter, Randomized, Open-label Trial

Churg-Strauss syndrome

Evaluation of Rituximab-based Regimen Compared to
Conventional Therapeutic Strategy For Remission
Induction in Patients With Newly-Diagnosed or

Relapsing Eosinophilic Granulomatosis With Polyangiitis.

164

188

108

NCT024335222 Extended Follow Up of the MAINRITSAN 2 Study. 97 Sep 2018
Comparison Between a Long Term and a Conventional (ongoing)
Maintenance Treatment With Rituximab: a Placebo-
Controlled Randomized Trial

NCT01697267 An International, Open Label, Randomised Controlled 190 Dec 2019
Tria.l Comparing Rituxi.mab With Azathioprine as. (completed)
Maintenance Therapy in Relapsing ANCA-associated
Vasculitis Rituximab Vasculitis Maintenance Study
(RITZAREM)

NCT02198248 Low-dose Glucocorticoids Plus Rituximab Versus High- 140 Jun 2021

Jun 2020

Aug 2020

Jun 2020
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https://www.clinicaltrials.gov/ct2/show/NCT01181154?term=NCT01181154&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04083014
https://www.clinicaltrials.gov/ct2/show/NCT02433522?term=NCT02433522&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01697267?term=NCT01697267&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02198248?term=NCT02198248&rank=1
https://www.cli