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Pharmacology/Usage:  Ropeginterferon alfa-2b-njft, an interferon alfa-2b, is an N-terminal mono-pegylated 
covalent conjugate of proline interferon alfa-2b, produced in E. coli cells by recombinant DNA technology, with 
a methoxy polyethylene glycol (mPEG) moiety. Interferon alfa belongs to the class of type I interferons, which 
exhibit their cellular effects in polycythemia vera in the bone marrow by binding to a transmembrane receptor 
termed interferon alfa receptor (IFNAR). Binding to IFNAR initiates a downstream signaling cascade through the 
activation of kinases, in particular Janus kinase 1 (JAK1) and tyrosine kinase 2 (TYK2) and activator of 
transcription (STAT) proteins. Nuclear translocation of STAT proteins controls distinct gene-expression programs 
and exhibits various cellular effects. The actions involved in the therapeutic effects of interferon alfa in 
polycythemia vera are not fully elucidated. 

Indication:  For the treatment of adults with polycythemia vera. 

There is no pregnancy category for this medication; however, the risk summary indicates that available human data 
with Besremi® use in pregnant women are not sufficient to identify a drug-associated risk of major birth defects, 
miscarriage, or adverse maternal or fetal outcomes. Based on the mechanism of action and the role of interferon 
alfa in pregnancy and fetal development, Besremi® may cause fetal harm and should be assumed to have 
abortifacient potential when administered to a pregnant woman. There are adverse effects on maternal and fetal 
outcomes associated with polycythemia vera in pregnancy. Advise pregnant women of the potential risk to a fetus. 
Pregnancy testing prior to Besremi® treatment is recommended for females of reproductive potential. Advise female 
patients of reproductive potential to use effective contraception during treatment with Besremi® and for at least 8 
weeks after the final dose. The safety and efficacy of use in the pediatric population have not been established. 

Dosage Form:  Solution in a single-dose prefilled syringe for Injection: 500mcg/ml. For subcutaneous (SC) injection 
only and may be administered by either a healthcare professional, a patient, or a caregiver. Proper training on 
storage, preparation, and administration technique should be provided. 

Recommended Dosage:  Pregnancy testing is recommended prior to Besremi® treatment in females of reproductive 
potential. 

In patients not already on hydroxyurea, the recommended starting dosage is 100mcg by SC injection every 2 weeks. 
Increase the dose by 50mcg every 2 weeks (up to a maximum of 500mcg), until the hematological parameters are 
stabilized (hematocrit less than 45%, platelets less than 400 X 109/L, and leukocytes less than 10 X 109/L). 
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In patients transitioning from hydroxyurea, start Besremi® at 50mcg SC injection every 2 weeks in combination with 
hydroxyurea. Gradually taper off the hydroxyurea by reducing the total biweekly dose by 20-40% every 2 weeks 
during weeks 3-12. Increase the dose of Besremi® by 50mcg every 2 weeks (up to a maximum of 500mcg), until the 
hematological parameters are stabilized (hematocrit less than 45%, platelets less than 400 X 109/L, and leukocytes 
less than 10 X 109/L). Discontinue hydroxyurea by week 13. 

Maintain the two- week dosing interval of Besremi® at which hematological stability is achieved for at least 1 year. 
After achievement of hematological stability for at least 1 year on a stable dose of Besremi®, the dosing interval may 
be expanded to every 4 weeks. 

Monitor patients closely, especially during the titration phase. Perform complete blood counts (CBC) regularly, every 
2 weeks during the titration phase and dose modification phase, and every 3-6 months during the maintenance 
phase (after the patient’s optimal dose is established). Monitor CBC more frequently if clinically indicated. 
Phlebotomy as rescue treatment to normalize blood hyperviscosity may be necessary during the titration phase.  

Dose modifications may be required for adverse reactions, such as liver enzyme elevation with concomitant bilirubin 
elevation or other evidence of hepatic decompensation; liver enzyme elevation; cytopenias; and depression. Refer 
to the prescribing information for additional information. 

Dose adjustments are not required in renally impaired patients with an eGFR ≥30ml/min; however, avoid use of 
Besremi® in patients with eGFR ˂30ml/min. Monitor serum creatinine at baseline and during therapy. Besremi® is 
contraindicated in patients with hepatic impairment (Child-Pugh B or C). Increased liver enzyme levels have been 
observed in patients treated with Besremi®. When the increase in liver enzyme levels is progressive and persistent, 
reduce the dose of Besremi®. If the increase in liver enzymes is progressive and clinically significant despite dose-
reduction, or if there is evidence of hepatic impairment (Child-Pugh B or C), discontinue Besremi®. Monitor liver 
enzymes and hepatic function at baseline and during Besremi® treatment. 

Drug Interactions:  Certain pro-inflammatory cytokines, including interferons, can suppress CYP450 enzymes 
resulting in increased exposures of some CYP substrates. Thus, patients on Besremi® who are receiving concomitant 
drugs that are CYP450 substrates with a narrow therapeutic index should be monitored to inform the need for 
dosage modification for these concomitant drugs. 

Concomitant use of Besremi® and myelosuppressive agents can produce additive myelosuppression. Avoid use and 
monitor patients receiving the combination for effects of excessive myelosuppression. 

Concomitant use of Besremi® and narcotics, hypnotics or sedatives can produce additive neuropsychiatric side 
effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity. 

Box Warning:  Besremi® has a box warning regarding the increased risk of serious disorders. Interferon alfa products 
may cause or aggravate fatal or life-threatening neuropsychiatric, autoimmune, ischemic, and infectious disorders. 
Patients should be monitored closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn 
in patients with persistently severe or worsening signs or symptoms of these conditions. In many, but not all cases, 
these disorders resolve after discontinuing therapy. 

Common Adverse Drug Reactions:  Listed % incidence for adverse drug reactions= reported % incidence for drug 
(Besremi®). Please note that there was no placebo data to compare with in the prescribing information. The most 
frequently reported adverse events included influenza-like illness (59%), arthralgia (47%), fatigue (47%), pruritis 
(45%), nasopharyngitis (43%), musculoskeletal pain (41%), headache (39%), diarrhea (33%), hyperhidrosis (29%), 
nausea (28%), upper respiratory tract infection (27%), local administration site reactions (26%), dizziness (22%), 
abdominal pain (20%), depression (20%), sleep disorder (20%), leukopenia (18%), decreased appetite (18%), 
alopecia (16%), edema (16%), hypertension (16%), muscle spasms (16%), neutropenia (16%), rash (16%), 
transaminase elevations (16%), urinary tract infection (16%), thrombocytopenia (12%), and vertigo (12%). 
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Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa products, 
including Besremi®. Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric 
consultation and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to 
discontinue Besremi® therapy. 

Endocrine toxicity has occurred in patients receiving interferon alfa products, including Besremi®. Do not use 
Besremi® in patients with active serious or untreated endocrine disorders associated with autoimmune disease. 
Assess thyroid function in patients who develop symptoms suggestive of thyroid disease during Besremi® therapy. 
Discontinue Besremi® in patients who develop endocrine disorders that cannot be adequately managed during 
treatment with Besremi®. 

Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including Besremi®. Patients with 
a history of cardiovascular disorders should be closely monitored for cardiovascular toxicity during Besremi® 
therapy. Avoid use of Besremi® in patients with severe or unstable cardiovascular disease or recent stroke or MI. 

Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including Besremi®. 
Monitor CBCs at baseline, during titration and every 3-6 months during the maintenance phase. Monitor patients 
for signs and symptoms of infection or bleeding. 

Pancreatitis, hypersensitivity reactions, pulmonary toxicity, hepatotoxicity, renal toxicity, ophthalmologic toxicity, 
dental and periodontal toxicity, and dermatologic toxicity have occurred in patients receiving interferon alfa 
products, including Besremi®.  Advise patients to have eye exams before and during Besremi® therapy. 

Hyperlipidemia has occurred in patients treated with interferon ala products, including Besremi®. Elevated 
triglycerides may result in pancreatitis. Monitor serum triglycerides before Besremi® treatment and intermittently 
during therapy and manage when elevated.  

Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon alfa 
products, some cases occurring as early as 12 weeks after the start of treatment. Symptoms may include abdominal 
pain, bloody diarrhea, and fever. Discontinue Besremi® in patients who develop these signs and symptoms. Colitis 
may resolve within 1 to 3 weeks of stropping treatment. 

Besremi® may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery until 
they know how Besremi® affects their abilities. Patients who experience dizziness, somnolence, or hallucination 
during Besremi® therapy should avoid driving or using machinery. 

Contraindications:   In patients with: 

• Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal ideation, or 
suicide attempt 

• Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of Besremi® 
• Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment 
• History or presence of active serious or untreated autoimmune disease 
• Immunosuppressed transplant recipients. 

Manufacturer:  PharmaEssentia USA.   

Analysis:   The safety and efficacy of Besremi® were assessed in a prospective, multicenter, single-arm study of 7.5 
years in duration (PEGINVERA) that included adults with polycythemia vera (N=51). The mean age at baseline of 
included subjects was 56 years (range 35-82 years), with 61% being males. All patients had the JAK2V617F mutation 
with 16% of subjects being newly diagnosed; 84% had known disease with a median duration of 2.2 years. In 
addition, 33% of subjects were undergoing treatment with hydroxyurea upon study entry. At baseline, the mean 
hematocrit, platelets, and leukocytes were 45%, 457 X 109/L, and 11.8 X 109/L, respectively. Median spleen size was 
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13.2cm with 31% (N=16) having splenomegaly. Furthermore, eleven patients (22%) had a prior history of a major 
cardiovascular event including pulmonary embolism (6), stroke (2), MI (2), and portal vein thrombosis (1). 

In stage I, the maximum tolerated dose, defined as the highest administered dose without dose-limiting toxicities 
was determined to be 540mcg. In stage II, an intra-patient dose escalation began at 150mcg, or 100mcg if titrating 
from hydroxyurea, or at the highest dose achieved in those patients enrolled during stage I. Titration with Besremi® 
occurred every 2 weeks with dose escalation stopping when hematological parameters were stabilized. For patients 
transitioning from hydroxyurea, the hydroxyurea dose was tapered off over the first 12 weeks of treatment to avoid 
toxicity. After at least one year on therapy and at a median time of 21.5 months, 28 eligible patients in the study 
increased the dosing interval to once every 4 weeks. Because of the formulation changes, the recommended starting 
dose, titration amounts, and maximum dose of Besremi® differ slightly for those used in the trial. 

The median duration of treatment exposure was 61 months and 53% of patients completed at least 60 months of 
treatment. Thirty-six patients completed one year of treatment with 11 patients discontinuing after one year of 
treatment mainly due to treatment emergent adverse events. The mean dose of Besremi® was 237mcg during the 
treatment period. 

The efficacy of Besremi® was evaluated by assessing complete hematological response (CHR) defined as hematocrit 
˂45% and no phlebotomy in the preceding 2 months, platelets ≤400 X 109/L, and leukocytes ≤10 X 109/L, normal 
spleen size assessed by ultrasound, and absence of thromboembolic events. Results suggested that the CHR in the 
treated population during the treatment period was 61%. The median duration of response was 14.3 months. 

Among the patients in the treated population who achieved a CHR, the median time to response was 7.8 months of 
treatment with Besremi®. In addition, 1.2 years of treatment with Besremi® were required for 50% of patients 
(hydroxyurea-naïve) to achieve a CHR and 1.4 years for 50% of patients with prior hydroxyurea use to achieve a CHR. 

A hematological response based only on hematocrit, platelets, and leukocytes was achieved among 80% of patients 
treated with Besremi® (N=41/51). The median duration of this response was 20.8 months. 

Place in Therapy:  Besremi® is indicated for the treatment of adults with polycythemia vera. Pregnancy testing is 
recommended prior to Besremi® treatment in females of reproductive potential. As life-threatening or fatal 
neuropsychiatric reactions have occurred in patients receiving interferon alfa products, including Besremi®, closely 
monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation and treatment if 
such symptoms emerge. Treatment should be avoided in patients with severe or unstable cardiovascular disease or 
recent stroke or MI. CBC should be monitored regularly, including at baseline, every 2 weeks during the titration 
phase, and every 3-6 months during the maintenance phase. In a small prospective, single-arm study that included 
adults with polycythemia vera (N=51), the efficacy of Besremi® was evaluated by assessing complete hematological 
response (CHR). Results indicated that the CHR in the treated population during the treatment period was 61%, and 
the median duration of response was 14.3 months. 

It is recommended that Besremi® should be recommended with conditions in order to confirm the appropriate 
diagnosis and clinical parameters for use, including proper training. 

PDL Placement:         Recommended with Conditions 
     Non-Recommended with Conditions 
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