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In the phase 3 RESPONSE* trial, Jakafi  demonstrated superior results† vs BAT‡

(25/110) of patients receiving Jakafi achieved Hct control and ≥35% spleen volume 
reduction at week 32 vs <1% (1/112) of patients receiving BAT (P < 0.0001)11§23%

Composite Primary Endpoint

aPatients with data at both baseline (value >0) and week 32 were included in this analysis. Negative values indicate a reduction in the 
severity of symptoms.12

For adults with polycythemia vera (PV) who have had an inadequate response to or are intolerant of hydroxyurea (HU)

rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider 
the benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

•  Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and 
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of 
thromboembolic events were similar in Jakafi and control treated patients. Patients 
with symptoms of thrombosis should be promptly evaluated and treated 
appropriately

•  Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are 
current or past smokers are at additional increased risk. Consider the benefits and 
risks for the individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common nonhematologic 
adverse reactions (incidence >50%) were infections (pathogen not specified) 
and edema. In chronic graft-versus-host disease, the most common

nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen 
not specified) and viral infections

•  Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with 
renal or hepatic impairment. Patients should be closely monitored and the 
dose titrated based on safety and efficacy

•  Use of Jakafi during pregnancy is not recommended and should only be used if 
the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the final 
dose

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Barosi G, et al. Br J Haematol. 2010;148(6):961-963. 2. Parasuraman 
S, et al. Exp Hematol Oncol. 2016;5:3. 3. Mascarenhas J. Clin Lymphoma Myeloma 
Leuk. 2016;16 Suppl:S124-S129. 4. Rumi E, et al. Blood. 2017;129(6):680-692. 
5. Michiels JJ, et al. World J Hematol. 2013;2(3):71-88. 6. Michiels JJ. World J Crit 
Care Med. 2015;4(3):230-239. 7. Marchioli R, et al. N Engl J Med. 2013;368(1):22-33. 
8. Barbui T, et al. Blood. 2015;126(4):560-561. 9. Emanuel RM, et al. J Clin Oncol. 
2012;30(33):4098-4103. 10. Verstovsek S, et al. Cancer. 2014;120(4):513-520. 
11. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 12. Vannucchi 
AM, et al. N Engl J Med. 2015;372(5):426-435. 13. Kiladjian J-J, et al. Lancet 
Haematol. 2020;7(3):e226-e237. 14. Kiladjian J-J, et al. Lancet Haematol. 
2020;7(Suppl):1-18. 15. Data on file. Incyte Corporation. Wilmington, DE. 

Indications and Usage
Jakafi is indicated for treatment of polycythemia vera (PV) in adults who have 
had an inadequate response to or are intolerant of hydroxyurea.
Important Safety Information
•  Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment 
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are 
stabilized, and then as clinically indicated

•  Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

•  Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

•  Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

•  Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

•  Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for 
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi, 
evaluate patients for TB risk factors and test those at higher risk for latent infection. 
Consult a physician with expertise in the treatment of TB before starting Jakafi in 
patients with evidence of active or latent TB. Continuation of Jakafi during 
treatment of active TB should be based on the overall risk-benefit determination

•  Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

•  Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

•  Increases in hepatitis B viral load with or without associated elevations in 
alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor 
and treat patients with chronic HBV infection according to clinical guidelines

•  When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may 
return within one week. After discontinuation, some patients with myelofibrosis 
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ 
failure. If any of these occur after discontinuation or while tapering Jakafi, 
evaluate and treat any intercurrent illness and consider restarting or increasing 
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for reasons 
other than thrombocytopenia or neutropenia, consider gradual tapering rather 
than abrupt discontinuation 

•  Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and 
Merkel cell carcinoma have occurred. Perform periodic skin examinations

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

•  Another JAK-inhibitor has increased the risk of major adverse cardiovascular 
events (MACE), including cardiovascular death, myocardial infarction, and 
stroke (compared to those treated with tumor TNF blockers) in patients with Jakafi and the Jakafi logo are registered trademarks of Incyte. 

© 2021, Incyte Corporation. MAT-JAK-03599  11/21

  RESPONSE was an open-label trial and, therefore, not designed to evaluate differences in symptoms11

  Patient-reported outcomes were assessed using the MPN-SAF symptom diary. The MPN-SAF diary was administered daily 
in an electronic diary format to score 14 disease-related symptoms on a scale of 0 (absent) to 10 (worst possible). At baseline, 
median TSS was 23.4 (range, 0-106) in the group receiving Jakafi and 33.3 (range, 0-118) in the group receiving BAT.12,15

Exploratory Endpoint

To achieve the Hct control endpoint, patients could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% 
that is ≥3 percentage points higher than baseline or Hct >48% (lower value)11,12

(66/110) of patients receiving Jakafi achieved Hct control at week 32 vs 19% (21/112) of patients receiving BAT1160%
Individual Component of the Primary Endpoint 

  Analysis was conducted in week 32 Hct control 
responders, beginning at week 3213

  Progression events for the evaluation of 
duration of absence of phlebotomy eligibility 
included fi rst of 2 consecutive Hct assessments 
that confi rms phlebotomy eligibility, death, or 
development of MF or acute leukemia15

Reprinted from The Lancet Haematology, 7(3), Kiladjian J-J, Zachee P, 
Hino M, Long-term efficacy and safety of ruxolitinib versus best available 
therapy in polycythaemia vera (RESPONSE): 5-year follow up of a phase 
3 study, e226-e237, Copyright 2020, with permission from Elsevier.
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Skin Redness

Early Satiety

Abdominal Discomfort

Median Percent Change in Symptom Score From Baseline to Week 3212a

  At week 32, 49% (36/74) of patients receiving Jakafi and 
5% (4/81) of patients receiving BAT had at least a 50% 
reduction in the 14-item MPN-SAF TSS12

  Patients receiving Jakafi had reductions in all symptom 
clusters reported, whereas patients receiving BAT had 
an increase in scores of many symptoms12

From The New England Journal of Medicine, Vannucchi AM, Kiladjian JJ, 
Griesshammer M, et al, Ruxolitinib versus Standard Therapy for the Treatment of 
Polycythemia Vera, 372(5), 426-435. Copyright © 2015 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts Medical Society.
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Probability of Maintaining Hct Controla at 5 Years in RESPONSE Trial13,14

aAbsence of phlebotomy eligibility73%
Kaplan-Meier Estimate: Durability of Hct Control at 5 Years

(95% CI, 0.60-0.83)

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

Hct
≥45% 

WBC count 
>11 × 109/L

Disease-related 
SYMPTOMS

or

Intervene with Jakafi  in your appropriate patients with advanced PV
INTERVENEJAKAFI.COM

BAT, best available therapy; Hct, hematocrit; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; TSS, Total Symptom Score; WBC, white blood cell. 
*The RESPONSE (Randomized study of Efficacy and Safety in POlycythemia vera with JAK iNhibitor ruxolitinib verSus bEst available care) trial was a randomized, open-label, active-controlled phase 
3 trial comparing Jakafi with BAT in 222 patients with PV. Patients enrolled in the study had been diagnosed with PV for at least 24 weeks, had an inadequate response to or were intolerant of HU, 
required phlebotomy for Hct control, and exhibited splenomegaly. All patients were required to demonstrate Hct control between 40% and 45% prior to randomization. After week 32, patients were 
able to cross over to Jakafi treatment.11,12

†The composite primary endpoint was defined as Hct control without phlebotomy eligibility and a ≥35% spleen volume reduction as measured by CT or MRI. To achieve the Hct control endpoint, patients 
could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% that is ≥3 percentage points higher than baseline or Hct >48% (lower value).11,12

‡BAT included HU (60%), interferon/pegylated interferon (12%), anagrelide (7%), pipobroman (2%), lenalidomide/thalidomide (5%), and observation (15%).11

§Jakafi 95% CI, 0.15-0.32; BAT 95% CI, 0.00-0.05.11

INTERVENE WITH JAKAFI IN YOUR PATIENTS WITH ADVANCED PV

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

PV is a hematologic malignancy that can 
become advanced in a subset of patients1-6
PV is a hematologic malignancy that can 
become advanced in a subset of patients

EVERY DAY COUNTS.
JAKAFI CAN HELP.



In the phase 3 RESPONSE* trial, Jakafi  demonstrated superior results† vs BAT‡

(25/110) of patients receiving Jakafi achieved Hct control and ≥35% spleen volume 
reduction at week 32 vs <1% (1/112) of patients receiving BAT (P < 0.0001)11§23%

Composite Primary Endpoint

aPatients with data at both baseline (value >0) and week 32 were included in this analysis. Negative values indicate a reduction in the 
severity of symptoms.12

For adults with polycythemia vera (PV) who have had an inadequate response to or are intolerant of hydroxyurea (HU)

rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider 
the benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

•  Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and 
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of 
thromboembolic events were similar in Jakafi and control treated patients. Patients 
with symptoms of thrombosis should be promptly evaluated and treated 
appropriately

•  Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are 
current or past smokers are at additional increased risk. Consider the benefits and 
risks for the individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common nonhematologic 
adverse reactions (incidence >50%) were infections (pathogen not specified) 
and edema. In chronic graft-versus-host disease, the most common

nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen 
not specified) and viral infections

•  Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with 
renal or hepatic impairment. Patients should be closely monitored and the 
dose titrated based on safety and efficacy

•  Use of Jakafi during pregnancy is not recommended and should only be used if 
the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the final 
dose

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Barosi G, et al. Br J Haematol. 2010;148(6):961-963. 2. Parasuraman 
S, et al. Exp Hematol Oncol. 2016;5:3. 3. Mascarenhas J. Clin Lymphoma Myeloma 
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AM, et al. N Engl J Med. 2015;372(5):426-435. 13. Kiladjian J-J, et al. Lancet 
Haematol. 2020;7(3):e226-e237. 14. Kiladjian J-J, et al. Lancet Haematol. 
2020;7(Suppl):1-18. 15. Data on file. Incyte Corporation. Wilmington, DE. 

Indications and Usage
Jakafi is indicated for treatment of polycythemia vera (PV) in adults who have 
had an inadequate response to or are intolerant of hydroxyurea.
Important Safety Information
•  Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment 
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are 
stabilized, and then as clinically indicated

•  Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

•  Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

•  Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

•  Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

•  Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for 
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi, 
evaluate patients for TB risk factors and test those at higher risk for latent infection. 
Consult a physician with expertise in the treatment of TB before starting Jakafi in 
patients with evidence of active or latent TB. Continuation of Jakafi during 
treatment of active TB should be based on the overall risk-benefit determination

•  Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

•  Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

•  Increases in hepatitis B viral load with or without associated elevations in 
alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor 
and treat patients with chronic HBV infection according to clinical guidelines

•  When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may 
return within one week. After discontinuation, some patients with myelofibrosis 
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ 
failure. If any of these occur after discontinuation or while tapering Jakafi, 
evaluate and treat any intercurrent illness and consider restarting or increasing 
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for reasons 
other than thrombocytopenia or neutropenia, consider gradual tapering rather 
than abrupt discontinuation 

•  Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and 
Merkel cell carcinoma have occurred. Perform periodic skin examinations

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

•  Another JAK-inhibitor has increased the risk of major adverse cardiovascular 
events (MACE), including cardiovascular death, myocardial infarction, and 
stroke (compared to those treated with tumor TNF blockers) in patients with Jakafi and the Jakafi logo are registered trademarks of Incyte. 
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  RESPONSE was an open-label trial and, therefore, not designed to evaluate differences in symptoms11

  Patient-reported outcomes were assessed using the MPN-SAF symptom diary. The MPN-SAF diary was administered daily 
in an electronic diary format to score 14 disease-related symptoms on a scale of 0 (absent) to 10 (worst possible). At baseline, 
median TSS was 23.4 (range, 0-106) in the group receiving Jakafi and 33.3 (range, 0-118) in the group receiving BAT.12,15

Exploratory Endpoint

To achieve the Hct control endpoint, patients could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% 
that is ≥3 percentage points higher than baseline or Hct >48% (lower value)11,12

(66/110) of patients receiving Jakafi achieved Hct control at week 32 vs 19% (21/112) of patients receiving BAT1160%
Individual Component of the Primary Endpoint 

  Analysis was conducted in week 32 Hct control 
responders, beginning at week 3213

  Progression events for the evaluation of 
duration of absence of phlebotomy eligibility 
included fi rst of 2 consecutive Hct assessments 
that confi rms phlebotomy eligibility, death, or 
development of MF or acute leukemia15

Reprinted from The Lancet Haematology, 7(3), Kiladjian J-J, Zachee P, 
Hino M, Long-term efficacy and safety of ruxolitinib versus best available 
therapy in polycythaemia vera (RESPONSE): 5-year follow up of a phase 
3 study, e226-e237, Copyright 2020, with permission from Elsevier.
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Median Percent Change in Symptom Score From Baseline to Week 3212a

  At week 32, 49% (36/74) of patients receiving Jakafi and 
5% (4/81) of patients receiving BAT had at least a 50% 
reduction in the 14-item MPN-SAF TSS12

  Patients receiving Jakafi had reductions in all symptom 
clusters reported, whereas patients receiving BAT had 
an increase in scores of many symptoms12

From The New England Journal of Medicine, Vannucchi AM, Kiladjian JJ, 
Griesshammer M, et al, Ruxolitinib versus Standard Therapy for the Treatment of 
Polycythemia Vera, 372(5), 426-435. Copyright © 2015 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts Medical Society.

100

80

60

40

20

0

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264

Pr
ob

ab
ili

ty
, %

No. of responders/events/censor: 66/16/50

Duration of Response, wk

+ Censoring times
 – Jakafi

No. at risk
Events

66   66   66   66   66   66   64   63   62   60   58   58   56   56   56   56   56   55   54   54   53   51   49   49   48   48   48   44   44   44   42   42   42   41   40   39   39   39   39   38   28    5    3    1    0
 0     0     0     0     0     0     0     1     2     4     5     5     6     6     6     6     6     7     8     8      9    10   10   10   10   10   10   12   12   12   14   14   14   15   15   16   16   16   16   16  16   16  16  16  16

Probability of Maintaining Hct Controla at 5 Years in RESPONSE Trial13,14
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Kaplan-Meier Estimate: Durability of Hct Control at 5 Years

(95% CI, 0.60-0.83)

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10
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BAT, best available therapy; Hct, hematocrit; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; TSS, Total Symptom Score; WBC, white blood cell. 
*The RESPONSE (Randomized study of Efficacy and Safety in POlycythemia vera with JAK iNhibitor ruxolitinib verSus bEst available care) trial was a randomized, open-label, active-controlled phase 
3 trial comparing Jakafi with BAT in 222 patients with PV. Patients enrolled in the study had been diagnosed with PV for at least 24 weeks, had an inadequate response to or were intolerant of HU, 
required phlebotomy for Hct control, and exhibited splenomegaly. All patients were required to demonstrate Hct control between 40% and 45% prior to randomization. After week 32, patients were 
able to cross over to Jakafi treatment.11,12

†The composite primary endpoint was defined as Hct control without phlebotomy eligibility and a ≥35% spleen volume reduction as measured by CT or MRI. To achieve the Hct control endpoint, patients 
could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% that is ≥3 percentage points higher than baseline or Hct >48% (lower value).11,12

‡BAT included HU (60%), interferon/pegylated interferon (12%), anagrelide (7%), pipobroman (2%), lenalidomide/thalidomide (5%), and observation (15%).11

§Jakafi 95% CI, 0.15-0.32; BAT 95% CI, 0.00-0.05.11

INTERVENE WITH JAKAFI IN YOUR PATIENTS WITH ADVANCED PV

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

PV is a hematologic malignancy that can 
become advanced in a subset of patients1-6
PV is a hematologic malignancy that can 
become advanced in a subset of patients

EVERY DAY COUNTS.
JAKAFI CAN HELP.



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  

BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is 
indicated for treatment of intermediate or high-risk 
myelofibrosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients 
receiving Jakafi for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jakafi is not indicated. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis 
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is 
not indicated. In patients with MF and PV treated with 
Jakafi in clinical trials, the rates of thromboembolic 
events were similar in Jakafi and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  
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DRUG INTERACTIONS Fluconazole Concomitant use  
of Jakafi with fluconazole increases ruxolitinib exposure 
[see Clinical Pharmacology (12.3) in Full Prescribing 
Information], which may increase the risk of exposure-
related adverse reactions. Avoid concomitant use of 
Jakafi with fluconazole doses of greater than 200 mg 
daily. Reduce the Jakafi dosage when used concomitantly 
with fluconazole doses of less than or equal to 200 mg 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inhibitors Concomitant  
use of Jakafi with strong CYP3A4 inhibitors increases 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may increase the risk 
of exposure-related adverse reactions. Reduce the Jakafi 
dosage when used concomitantly with strong CYP3A4 
inhibitors except in patients with aGVHD or cGVHD  
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inducers Concomitant use 
of Jakafi with strong CYP3A4 inducers may decrease 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may reduce efficacy 
of Jakafi. Monitor patients frequently and adjust the 
Jakafi dose based on safety and efficacy [see Clinical 
Pharmacology (12.3) in Full Prescribing Information].  
USE IN SPECIFIC POPULATIONS Pregnancy: Risk 
Summary When pregnant rats and rabbits were 
administered ruxolitinib during the period of 
organogenesis adverse developmental outcomes 
occurred at doses associated with maternal toxicity  
(see Data). There are no studies with the use of Jakafi  
in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage 
for the indicated populations is unknown. Adverse 
outcomes in pregnancy occur regardless of the health  
of the mother or the use of medications. The background 
risk in the U.S. general population of major birth defects 
is 2% to 4% and miscarriage is 15% to 20% of clinically 
recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during 
the period of organogenesis, at doses of 15, 30 or  
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in 
rabbits. There were no treatment-related malformations. 
Adverse developmental outcomes, such as decreases of 
approximately 9% in fetal weights were noted in rats at 
the highest and maternally toxic dose of 60 mg/kg/day. 
This dose results in an exposure (AUC) that is 
approximately 2 times the clinical exposure at the 
maximum recommended dose of 25 mg twice daily.  
In rabbits, lower fetal weights of approximately 8%  
and increased late resorptions were noted at the highest  
and maternally toxic dose of 60 mg/kg/day. This dose  
is approximately 7% the clinical exposure at the 
maximum recommended dose. In a pre- and post-natal 
development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at 
doses up to 30 mg/kg/day. There were no drug-related 
adverse findings in pups for fertility indices or for 
maternal or embryofetal survival, growth and 
development parameters at the highest dose evaluated 
(34% the clinical exposure at the maximum 
recommended dose of 25 mg twice daily). Lactation: 
Risk Summary No data are available regarding the 
presence of ruxolitinib in human milk, the effects on  
the breast fed child, or the effects on milk production. 
Ruxolitinib and/or its metabolites were present in the milk 
of lactating rats (see Data). Because many drugs are 
present in human milk and because of the potential for 
thrombocytopenia and anemia shown for Jakafi in human 
studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: 
Animal Data Lactating rats were administered a single 
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal 
Day 10, after which plasma and milk samples were 
collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the 
maternal plasma AUC. Additional analysis showed the 
presence of ruxolitinib and several of its metabolites in 
milk, all at levels higher than those in maternal plasma. 
Pediatric Use The safety and effectiveness of Jakafi for 
treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety 
and effectiveness of Jakafi for treatment of 

steroid-refractory aGVHD has been established for 
treatment of children 12 years and older. Use of Jakafi  
in pediatric patients with steroid-refractory aGVHD  
is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults [see Clinical 
Studies (14.3) in Full Prescribing Information] and 
additional pharmacokinetic and safety data in pediatric 
patients. The safety and effectiveness of Jakafi for 
treatment of steroid-refractory aGVHD has not been 
established in pediatric patients younger than 12 years 
old. The safety and effectiveness of Jakafi for treatment 
of cGVHD after failure of one or two lines of systemic 
therapy has been established for treatment of children  
12 years and older. Use of Jakafi in pediatric patients 
with cGVHD after failure of one or two lines of systemic 
therapy is supported by evidence from adequate and 
well-controlled trials of Jakafi in adults and adolescents 
[see Clinical Studies (14.3, 14.4) in Full Prescribing 
Information] and additional pharmacokinetic and safety 
data in pediatric patients. The safety and effectiveness of 
Jakafi for treatment of cGVHD has not been established in 
pediatric patients younger than 12 years old. Jakafi was 
evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or 
refractory solid tumors (Cohort A) and 20 with leukemias or 
myeloproliferative neoplasms (Cohort B). The patients had 
a median age of 14 years (range, 2 to 21 years) and 
included 18 children (age 2 to < 12 years), and 14 
adolescents (age 12 to < 17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day 
cycles with up to 6 patients per dose group. Overall, 38 
(81%) patients were treated with no more than a single 
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4, 
and 5 or more cycles, respectively. A protocol-defined 
maximal tolerated dose was not observed, but since few 
patients were treated for multiple cycles, tolerability with 
continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended 
dose for adults. The safety profile in children was similar  
to that seen in adults. Juvenile Animal Toxicity Data 
Administration of ruxolitinib to juvenile rats resulted in 
effects on growth and bone measures. When administered 
starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of 
fractures occurred at doses ≥ 30 mg/kg/day, and effects 
on body weight and other bone measures [e.g., bone 
mineral content, peripheral quantitative computed 
tomography, and x-ray analysis] occurred at doses  
≥ 5 mg/kg/day. When administered starting at postnatal 
day 21 (the equivalent of a human 2-3 years of age) at 
doses of 5 to 60 mg/kg/day, effects on body weight and 
bone occurred at doses ≥ 15 mg/kg/day, which were 
considered adverse at 60 mg/kg/day. Males were more 
severely affected than females in all age groups, and 
effects were generally more severe when administration 
was initiated earlier in the postnatal period. These 
findings were observed at exposures that are at least 
27% the clinical exposure at the maximum recommended 
dose of 25 mg twice daily. Geriatric Use Of the total 
number of patients with MF in clinical studies with Jakafi, 
52% were 65 years and older, while 15% were 75 years 
and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and 
younger patients. Clinical studies of Jakafi in patients 
with aGVHD did not include sufficient numbers of subjects 
age 65 and over to determine whether they respond 
differently from younger subjects. Of the total number of 
patients with cGVHD treated with Jakafi in clinical trials, 
11% were 65 years and older. No overall differences in 
safety or effectiveness of Jakafi were observed between 
these patients and younger patients. Renal Impairment 
Total exposure of ruxolitinib and its active metabolites 
increased with moderate (CLcr 30 to 59 mL/min) and 
severe (CLcr 15 to 29 mL/min) renal impairment, and 
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
Modify Jakafi dosage as recommended [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Hepatic Impairment Exposure of ruxolitinib increased 
with mild (Child-Pugh A), moderate (Child-Pugh B) and 
severe (Child-Pugh C) hepatic impairment [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. 

Reduce Jakafi dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jakafi dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jakafi dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jakafi. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.
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For our cover story, we 
spoke with Nicola  
Stewart, MHL, BSN, RN-
BC, OCN; Lance Ortega, 
MBA, BSN, RN, OCN; 
and Anna Vioral Gavin, 
PhD, MEd, RN, OCN, 
BMTCN, about innova-
tive strategies to better 
engage and support 
new hires in oncology 
nursing. These experts 
underscore the value of 
investing in mentorship 
and creating structured 
ambulatory training to 
promote retention.

What Do Oncology Nurses 
Need to Feel Supported?

The COVID-19 pandemic has induced an unprecedented age of burnout for health care 
providers across many specialties, including oncology. Amid mass resignations, Oncology 
Nursing News® turned to leaders in the field and asked: How can administrators make 
their employees feel valued? What do nurses need to begin a successful and supportive 
career at a new institution?

One solution may be improved onboarding programs. For our cover story, we spoke 
with Nicola Stewart, MHL, BSN, RN-BC, OCN, a complex gastrointestinal oncology nurse 
navigator at Sarah Cannon, the Cancer Institute of HCA Healthcare in San Antonio, Texas; 
Lance Ortega, MBA, BSN, RN, OCN, director of nursing services at Texas Oncology in 
Dallas; and Anna Vioral Gavin, PhD, MEd, RN, OCN, BMTCN, director of oncology prac-
tice and professional development at the Allegheny Health Network Cancer Institute in 
Pittsburgh, Pennsylvania, about innovative strategies to better engage and support new 
hires in oncology nursing. These experts underscore the value of investing in mentorship 
and creating structured ambulatory training to promote retention.

Our feature story surveys the health care landscape after the rollout of USP <800>, and 
key opinion leaders share their insights on the gaps that still exist in the correct handling 
of hazardous drugs. Our Advanced Practice Providers page highlights the role that prac-
titioners can play in normalizing palliative care earlier in the treatment schema and this 
issue’s Nurse’s Note calls attention to the mortality rate for Black patients with breast 
cancer, which has not changed since 2005, and discusses what oncology nurses can do to 
address this disparity.

As always, Oncology Nursing News® strives to support nurses by providing insights into 
landmark FDA approvals. Recently, the FDA approved lisocabtagene maraleucel (liso-cel; 
Breyanzi) as a second-line treatment for patients with relapsed or refractory large B-cell 
lymphoma with primary refractory or early relapse within 12 months of frontline treat-
ment. In May 2022, nivolumab (Opdivo) in combination with fluoropyrimidine- and 
platinum-containing chemotherapy and nivolumab plus ipilimumab (Yervoy) received 
FDA approval as a first-line treatment for adult patients with unresectable advanced 
or metastatic esophageal squamous cell carcinoma, irrespective of PD-L1 status. Read 
about both approvals and further insights into safety data surrounding these agents by 
turning to FDA Digest.

For information gleaned from the 2022 American Society of Clinical Oncology Annual 
Meeting or the Multinational Association of Supportive Care in Cancer/International 
Society for Oral Oncology Annual Meeting, flip to our Clinical Insights section. This most 
recent conference season saw important updates in advanced renal cell carcinoma and 
hormone receptor–positive/HER2-negative advanced breast cancer treatment, as well as 
continued support for buprenorphine use in cancer-related pain management.

Of course, providing top-notch patient care is at the heart of every oncology nurse’s 
practice. In this issue, we provide some crucial resources to help improve that practice. 
Our Partner Perspectives section busts common myths about food and nutrition for 
patients undergoing active treatment, the Oncology Drug Crash Course reviews significant 
prescribing points for fam-trastuzumab deruxtecan-nxki (Enhertu), and our Adverse Event 
Report addresses immune-related effects and how to manage them.

As administrators are urged to think outside the box to find new ways to engage 
and inspire employees, Oncology Nursing News® promises to adapt to support the ever-
changing news demands as well. 

As always, thank you for reading.
Mike Hennessy Jr
President and CEO
MJH Life Sciences®
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Breast Cancer Mortality Rates 
for Black Patients Call for Action 
From Oncology Nurses
In 17 years, the mortality rate for Black women with breast cancer  
has not changed.
by Patricia Jakel, MN, RN, AOCN

As I read with great interest the essay from the 
Reverend Tammie Denyse in The ASCO Post 
regarding her journey with breast cancer, I 

felt my heart sink. I was immediately saddened by the 
disturbing statistics in her essay. As a patient with breast 
cancer and oncology nurse, I was dismayed to read that in 
the 17 years since Denyse’s diagnosis, the mortality rate 
for Black women with breast cancer has not changed. To 
this day, despite significant advancements in treatment 
options, Black women in the United States are still 41% 
more likely to die from the disease than White women—
even though Black women are less likely to receive a 
cancer diagnosis.1

I asked myself: How could this happen in 2022?
According to Giaquinto et al, this disparity reflects the 

fact that Black women with breast cancer often receive a 
later-stage diagnosis.2 The percentages of localized-stage 
diagnoses received by Black and White women are 57% 
and 67%, respectively. Consequently, Black women with 
breast cancer are given a lower 5-year overall survival 
rate of 82% vs 92% for White women. In 2019, breast 
cancer surpassed lung cancer as the leading cause of 
cancer death among Black women. Targeted interven-
tions are needed to reduce stark cancer inequalities in the 
Black community.

The 2020 Census showed that Black individuals are the 
third-largest racial group in the United States. Yet Black 
patients have a higher mortality rate than any other racial 
group for most cancers and other leading causes of death 
such as heart disease, diabetes, and stroke. A variety of 
factors may be the cause of these dramatic disparities, 
including lower socioeconomic status, less access to 
quality health care, and inadequate health insurance.2

As oncology nurses, we must recognize these dispar-
ities, educate others, and 

support these communi-
ties with evidence-based 
interventions to improve 

cancer care for 
Black patients 
everywhere. 
Unfortunately, 
it is not just 
the care and 

treatment 
of Black 
women 
with 
breast 
cancer 
where the 

system fails: Black patients with many types of cancer 
are not protected by the system. According to Nogueira 
et al, Black patients who receive a diagnosis of early 
colorectal cancer receive poorer care than their White 
counterparts.3 The authors identified that differences in 
health insurance coverage were the largest contributor to 
racial disparities in guideline-coordinated care. The study 
results showed that improved access to care could help 
mitigate disparities in cancer outcomes, something every 
oncology nurse knows and wants for all patients.

To complicate this painful truth, the COVID-19 
pandemic has further widened health disparities for 
individuals of color. In 2020, Black individuals were 
approximately 3 times as likely to be hospitalized with 
COVID-19 and twice as likely to die from the disease 
as White individuals.2 At this time, many long-lasting 
effects of the disease are unknown, and diagnosis delays 
caused by screening postponement, treatment delays, 
and short staffing of health care facilities due to fear 
and burnout are still largely undocumented. However, 
experts agree we will ultimately experience an increase 
in the cancer mortality rate and further exacerbation of 
the racial disparities in cancer treatment because of the 
COVID-19 pandemic.2

What can nurses and other health care workers do to 
help close this mortality gap? Many issues have been 
identified regarding racial disparities in cancer deaths, 
but experts state the overall problem is systemic and 
preventable. As oncology nurses, we can recognize and 
address certain issues such as poorer patient-physician 
relationships, longer referral times, treatment delays, 
and greater distrust of the medical system.2 Future 
research should explore the influence of systemic racism 
on health but also develop systems to reverse the course 
of such racism.

Oncology nurses must work to change racial disparities 
in their practices locally, nationally, and globally. When 
it comes to health care, equal care and access are basic 
human rights. It starts with us. 

R E FE R E N CES
1. Denyse T. Why are Black women still dying at higher rates than White 

women from breast cancer? ASCO Post. May 10, 2022. Accessed July 19, 

2022. https://bit.ly/3B4lB3G

2. Giaquinto L, Miller KD, Tossas KY, Winn RA, Jemel A, Siegel RL. Cancer 
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Cancer Society. Accessed April 22, 2022. https://bit.ly/3AWLPoC
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in receipt of guideline-concordant care for early-onset colorectal 
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To decrease the incidence of chemotherapy-induced 
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE 
SMALL CELL LUNG 
CANCER (ES-SCLC)

SPARE THE MARROW. SPEAR THE TUMOR.
COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION, WHILE CHEMOTHERAPY TARGETS CANCER CELLS

COSELA™ (trilaciclib) helps 
protect hematopoietic stem 
and progenitor cells (HSPCs), 
the source of blood cell 
lineages, including neutrophils, 
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A) 
regimen resulted in1:

REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively* 
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†

REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026)‡

REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195)§

   REVIEW MULTILINEAGE EFFICACY AT COSELA.COM

INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when 
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small 
cell lung cancer (ES-SCLC).
* Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration 
evaluated in Cycle 1.

†aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4 
decreased hemoglobin.

‡ Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4 
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4 
thrombocytopenia AEs was observed between the COSELA and placebo groups.

§ Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).

References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D, 
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with 
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind, 
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks 
of G1 Therapeutics, Inc.
©2022 G1 Therapeutics, Inc. All rights reserved. US-2200057 05/2022

SELECT IMPORTANT SAFETY INFORMATION
CONTRAINDICATION
•  COSELA is contraindicated in patients with a history 

of serious hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis 
and Thrombophlebitis
•   COSELA administration can cause injection-site reactions, 

including phlebitis and thrombophlebitis, which occurred in 
56 (21%) of 272 patients receiving COSELA in clinical trials, 
including Grade 2 (10%) and Grade 3 (0.4%) adverse reactions. 
Monitor patients for signs and symptoms of injection-site 
reactions, including infusion-site pain and erythema during 
infusion. For mild (Grade 1) to moderate (Grade 2) injection-site 
reactions, flush line/cannula with at least 20 mL of sterile 0.9% 
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP 
after end of infusion. For severe (Grade 3) or life-threatening 
(Grade 4) injection-site reactions, stop infusion and permanently 
discontinue COSELA. Injection-site reactions led to 
discontinuation of treatment in 3 (1%) of the 272 patients. 

Acute Drug Hypersensitivity Reactions
•  COSELA administration can cause acute drug hypersensitivity 

reactions, which occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). 
Monitor patients for signs and symptoms of acute drug 
hypersensitivity reactions. For moderate (Grade 2) acute drug 

hypersensitivity reactions, stop infusion and hold COSELA until 
the adverse reaction recovers to Grade ≤1. For severe (Grade 3) 
or life-threatening (Grade 4) acute drug hypersensitivity 
reactions, stop infusion and permanently discontinue COSELA

Interstitial Lung Disease/Pneumonitis
•  Severe, life-threatening, or fatal interstitial lung disease 

(ILD) and/or pneumonitis can occur in patients treated with 
cyclin-dependent kinases (CDK)4/6 inhibitors, including 
COSELA, with which it occurred in 1 (0.4%) of 272 patients 
receiving COSELA in clinical trials. Monitor patients for 
pulmonary symptoms of ILD/pneumonitis. For recurrent 
moderate (Grade 2) ILD/pneumonitis, and severe (Grade 3) 
or life-threatening (Grade 4) ILD/pneumonitis, permanently 
discontinue COSELA. 

Embryo-Fetal Toxicity
•  Based on its mechanism of action, COSELA can cause fetal 

harm when administered to a pregnant woman. Females 
of reproductive potential should use an effective method 
of contraception during treatment with COSELA and for 
at least 3 weeks after the final dose

ADVERSE REACTIONS
•  The most common adverse reactions (≥10%) were fatigue, 

hypocalcemia, hypokalemia, hypophosphatemia, aspartate 
aminotransferase increased, headache, and pneumonia.

To report suspected adverse reactions, contact G1 Therapeutics at 1-800-790-G1TX 
or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary of Prescribing 
Information on the adjacent page.

K
Job Number: 00934
Revision Nm: 0
Date: 04/08/2022

YMC220-63700  PGS 1-2



To decrease the incidence of chemotherapy-induced 
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE 
SMALL CELL LUNG 
CANCER (ES-SCLC)

SPARE THE MARROW. SPEAR THE TUMOR.
COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION, WHILE CHEMOTHERAPY TARGETS CANCER CELLS

COSELA™ (trilaciclib) helps 
protect hematopoietic stem 
and progenitor cells (HSPCs), 
the source of blood cell 
lineages, including neutrophils, 
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A) 
regimen resulted in1:

REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively* 
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†

REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026)‡

REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195)§

   REVIEW MULTILINEAGE EFFICACY AT COSELA.COM

INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when 
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small 
cell lung cancer (ES-SCLC).
* Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration 
evaluated in Cycle 1.

†aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4 
decreased hemoglobin.

‡ Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4 
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4 
thrombocytopenia AEs was observed between the COSELA and placebo groups.

§ Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).

References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D, 
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with 
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind, 
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks 
of G1 Therapeutics, Inc.
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COSELA™ (trilaciclib) for injection, for intravenous use

Initial U.S. Approval: 2021

BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression  
in adult patients when administered prior to a platinum/etoposide-containing regimen or 
topotecan-containing regimen for extensive-stage small cell lung cancer (ES-SCLC).

DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of COSELA is 240 mg/m2 per dose. Administer as a 30-minute 
intravenous infusion completed within 4 hours prior to the start of chemotherapy on each day 
chemotherapy is administered.
The interval between doses of COSELA on sequential days should not be greater than 28 hours.
Missed Treatment Session(s)
If the COSELA dose is missed, discontinue chemotherapy on the day the COSELA dose was 
missed. Consider resuming both COSELA and chemotherapy on the next scheduled day  
for chemotherapy.
Discontinuation of Treatment
If COSELA is discontinued, wait 96 hours from the last dose of COSELA before resumption  
of chemotherapy only.
Dose Modification for Adverse Reactions
Withhold, discontinue, or alter the administration of COSELA to manage adverse reactions  
as described in Table 1 [see Warnings and Precautions (5)].
Table 1: Recommended Actions for Adverse Reactions

Adverse 
Reaction

Severity Grade* Recommended Action

Injection site 
reactions 
including 
phlebitis and 
thrombophlebitis

Grade 1: Tenderness with  
or without symptoms (e.g., 
warmth, erythema, itching)

Interrupt or slow infusion of COSELA. If 
0.9% Sodium Chloride Injection, USP is 
being used as a diluent/flush, consider 
changing to 5% Dextrose Injection, USP 
as appropriate for subsequent infusions.

Grade 2: Pain; lipodystrophy; 
edema; phlebitis

Interrupt infusion of COSELA. If pain not 
severe, follow instructions for Grade 1. 
Otherwise, stop infusion in extremity and 
rotate site of infusion to site in alternative 
extremity. If 0.9% Sodium Chloride 
Injection, USP is being used as a diluent/
flush, consider changing to 5% Dextrose 
Injection, USP as appropriate for 
subsequent infusions. Central access 
may also be considered.

Grade 3: Ulceration or 
necrosis; severe tissue 
damage; operative  
intervention indicated.
Grade 4: Life- threatening 
consequences; urgent 
interventions indicated.

Stop infusion and permanently 
discontinue COSELA.

Acute drug 
hypersensitivity 
reactions

Grade 2: Moderate;  
minimal, local or noninvasive 
intervention indicated; limiting 
Activities of Daily Living (ADL).

Stop infusion and hold COSELA until 
recovery to Grade ≤1 or baseline, then 
consider resuming COSELA. If Grade 2 
recurs, permanently discontinue COSELA.

Grade 3: Severe or  
medically significant but not 
immediately life-threatening; 
hospitalization or prolongation 
of hospitalization indicated; 
disabling; limiting  
self-care ADL.
OR
Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

Interstitial  
lung disease/
pneumonitis

Grade 2 (symptomatic) Hold COSELA until recovery to  
Grade ≤1 or baseline, then consider 
resuming COSELA.
If Grade 2 recurs, permanently 
discontinue COSELA.

Grades 3: Severe symptoms; 
limiting self-care ADL;  
oxygen indicated.
OR 
Grade 4: Life-threatening 
respiratory compromise; 
urgent intervention  
indicated (e.g., tracheotomy  
or intubation)

Permanently discontinue COSELA.

Other toxicities

Grade 3: Severe or medically 
significant but not immediately 
life-threatening; hospitalization 
or prolongation of 
hospitalization indicated; 
disabling; limiting  
self-care ADL.

Hold COSELA until recovery to  
Grade ≤1 or baseline, then consider 
resuming COSELA. 
If Grade 3 recurs, permanently 
discontinue COSELA. 

Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

* National Cancer Institute – Common Terminology for Adverse Events (NCI-CTCAE) Version 4.03x

CONTRAINDICATIONS 
COSELA is contraindicated in patients with a history of serious hypersensitivity reactions  
to trilaciclib. Reactions have included anaphylaxis [see Warnings and Precautions (5.2)].

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
COSELA administration can cause injection-site reactions, including phlebitis and thrombophlebitis. 
Injection-site reactions, including phlebitis and thrombophlebitis, occurred in 56 (21%) of 
272 patients receiving COSELA in clinical trials, including Grade 2 (10%) and Grade 3 (0.4%) 
adverse reactions (ARs). The median time to onset from start of COSELA was 15 days (range 1 to 
542) and from the preceding dose of COSELA was 1 day (1 to 15). The median duration was 1 day 
(range 1 to 151 for the resolved cases). Injection-site reactions, including phlebitis and 
thrombophlebitis, resolved in 49 (88%) of the 56 patients and led to discontinuation of treatment 
in 3 (1%) of the 272 patients.
Monitor patients for signs and symptoms of injection-site reactions, phlebitis, and thrombophlebitis, 
including infusion-site pain and erythema during infusion. For mild (Grade 1) to moderate (Grade 2) 
injection-site reactions, flush line/cannula with at least 20 mL of sterile 0.9% Sodium Chloride 
Injection, USP or 5% Dextrose Injection, USP after end of infusion. For severe (Grade 3) or life-
threatening (Grade 4) injection-site reactions, stop infusion and permanently discontinue COSELA 
[see Dosage and Administration (2.2)].
Acute Drug Hypersensitivity Reaction
COSELA administration can cause acute drug hypersensitivity reactions, including facial edema 
and urticaria. Acute drug hypersensitivity reactions occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). One patient experienced a Grade 2 
anaphylactic reaction 4 days after receiving COSELA, which resolved with epinephrine, and 
treatment with COSELA was continued. The median time to onset from start of COSELA was 
77 days (range 2 to 256) and from the preceding dose of COSELA was 1 day (range 1 to 28). The 
median duration was 6 days (range 1 to 69 for the resolved cases). Acute drug hypersensitivity 
reactions resolved in 12 (75%) of the 16 patients.
Monitor patients for signs and symptoms of acute drug hypersensitivity reactions including  
facial, eye, and tongue edema, urticaria, pruritus, and anaphylactic reactions. For moderate 
(Grade 2) acute drug hypersensitivity reactions, stop infusion and hold COSELA until the adverse  

reaction recovers to Grade ≤1. For severe (Grade 3) or life-threatening (Grade 4) acute drug 
hypersensitivity reactions, stop infusion and permanently discontinue COSELA [see Dosage and 
Administration (2.2)].
Interstitial Lung Disease/Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in 
patients treated with cyclin-dependent kinases (CDK)4/6 inhibitors, the same drug class as 
COSELA. ILD/pneumonitis occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical trials. 
The adverse reaction was Grade 3 and reported 2 months after discontinuing COSELA, in a patient 
receiving a confounding medication. The adverse reaction did not resolve.
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis such as cough, dyspnea, 
and hypoxia. For recurrent moderate (Grade 2) ILD/pneumonitis, permanently discontinue 
COSELA. For severe (Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently 
discontinue COSELA [see Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Based on its mechanism of action, COSELA can cause fetal harm when administered to  
a pregnant woman. Females of reproductive potential should use an effective method  
of contraception during treatment with COSELA and for at least 3 weeks after the final dose [see 
Use in Specific Populations (8.1, 8.3)].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the label:
•  Injection-Site Reactions, including phlebitis and thrombophlebitis [see Warnings and  

Precautions (5.1)]
• Acute Drug Hypersensitivity Reactions [see Warnings and Precautions (5.2)]
• ILD/Pneumonitis [see Warnings and Precautions (5.3)]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in clinical practice.
The safety of COSELA was evaluated in Studies 1, 2, and 3 [see Clinical Studies (14)]. Patients 
received COSELA 240 mg/m2 by 30-minute intravenous infusion prior to chemotherapy on each 
chemotherapy day. The data described in this section reflect exposure to COSELA among 
240 patients (122 patients in the trilaciclib group and 118 patients in the placebo group) being 
treated for extensive stage-small cell lung cancer (ES-SCLC) in 3 randomized, double-blind, 
placebo-controlled trials: 32 patients with treatment naïve ES-SCLC received carboplatin (AUC 5 
Day 1) + etoposide (100 mg/m2 Days 1-3) every 21 days; 58 received carboplatin (AUC 5 Day 1) 
+ etoposide (100 mg/m2 Days 1-3) every 21 days + atezolizumab (1200 mg on Day 1) every 
21 days; 32 patients with previously treated ES-SCLC received topotecan (1.5 mg/m2 Days 1-5) 
every 21 days.
Study 1: COSELA Prior to Etoposide, Carboplatin, and Atezolizumab (E/P/A)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 1 (G1T28-05; NCT03041311) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide, 
carboplatin, and atezolizumab (E/P/A) for patients with newly diagnosed ES-SCLC not previously 
treated with chemotherapy. The data presented below are for the 105 patients who received 
study treatment.
Eighty-five percent of patients receiving COSELA and 91% receiving placebo completed 4 cycles 
of induction therapy.
Study 2: COSELA Prior to Etoposide and Carboplatin (E/P)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 2 (G1T28-02; NCT02499770) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide 
and carboplatin (E/P) for patients with newly diagnosed ES-SCLC not previously treated with 
chemotherapy. The data presented below are for the 75 patients who received study treatment.
Seventy-six percent of patients in the COSELA group and 87% of patients in the placebo group 
completed at least 4 cycles of therapy. The median duration of treatment was 6 cycles in each 
treatment group.
Study 3: COSELA Prior to Topotecan
Patients with ES-SCLC previously treated with chemotherapy
Study 3 (G1T28-03; NCT02514447) was an international, randomized (2:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with topotecan for 
patients with ES-SCLC previously treated with chemotherapy. The data presented below are for 
the 60 patients who received study treatment with the 1.5 mg/m2 dose of topotecan.
Thirty-eight percent of patients receiving COSELA and 29% of patients receiving placebo 
completed 5 or more cycles of therapy. The median duration of treatment was 3 cycles in each 
treatment group.
Integrated Safety Analysis
The adverse reaction summary presented in Table 3 are pooled safety results from Studies 1, 2, 
and 3. The patients included in the pooling are those randomized patients that received at least 1 
dose of COSELA (122 patients) or placebo (118 patients).
Seventy-one percent of patients receiving COSELA and 78% of patients receiving placebo 
completed at least 4 cycles of therapy. The median duration of treatment was the same (4 cycles) 
for patients receiving COSELA and placebo.
Serious adverse reactions occurred in 30% of patients receiving COSELA. Serious adverse 
reactions reported in >3% of patients who received COSELA included respiratory failure, 
hemorrhage, and thrombosis.
Permanent discontinuation due to an adverse reaction occurred in 9% of patients who received 
COSELA. Adverse reactions leading to permanent discontinuation of any study treatment for 
patients receiving COSELA included pneumonia (2%), asthenia (2%), injection-site reaction, 
thrombocytopenia, cerebrovascular accident, ischemic stroke, infusion-related reaction, 
respiratory failure, and myositis (<1% each).
Fatal adverse reactions were observed in 5% of patients receiving COSELA. Fatal adverse 
reactions for patients receiving COSELA included pneumonia (2%), respiratory failure (2%), acute 
respiratory failure (<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).
Infusion interruptions due to an adverse reaction occurred in 4.1% of patients who  
received COSELA.
The most common adverse reactions (≥10%) were fatigue, hypocalcemia, hypokalemia, 
hypophosphatemia, aspartate aminotransferase increased, headache, and pneumonia. The most 
frequently reported Grade ≥3 adverse reaction (≥5%) in patients receiving COSELA occurring at 
the same or higher incidence than in patients receiving placebo was hypophosphatemia.
The most common adverse reactions reported in at least 5% of patients receiving COSELA with  
a ≥2% higher incidence compared to patients receiving placebo are shown in Table 3.
Table 3: Adverse Reactions in ≥5% Patients with SCLC Receiving COSELA (with ≥2% Higher 
Incidence in COSELA Compared to Placebo)

Adverse Reaction COSELA (N=122) Placebo (N=118)

All Gradesa 
(%)

Grade ≥3  
(%)

All Gradesa 
(%)

Grade ≥3  
(%)

Fatigue 34 3 27 2

Hypocalcemiab 24 <1 21 <1

Hypokalemiac 22 6 18 3

Hypophosphatemiad 21 7 16 2

Aspartate aminotransferase 
increasede

17 <1 14 <1

Headache 13 0 9 0

Pneumonia 10 7 8 7

Rash 9 <1 6 0

Infusion-related reaction 8 0 2 0

Edema peripheral 7 0 4 <1

Abdominal pain upper 7 0 3 0

Thrombosis 7 3 2 2

Hyperglycemia 6 2 3 0
a Graded per NCI CTCAE v4.03x
b Hypocalcemia=calcium decreased (lab) or treatment-emergent adverse event (TEAE) preferred term 
‘Hypocalcemia’

c Hypokalemia=potassium decreased (lab) or TEAE preferred terms ‘Hypokalemia,’ ‘Blood  
potassium decreased’

d Hypophosphatemia=phosphate decreased (lab) or TEAE preferred terms ‘Hypophosphatemia,’ ‘Blood 
phosphorus decreased’

e Aspartate aminotransferase increased=aspartate aminotransferase increased (lab) or TEAE preferred 
term ‘Blood aspartate aminotransferase increased’
Grade 3/4 hematological adverse reactions occurring in patients treated with COSELA and 
placebo included neutropenia (32% and 69%), febrile neutropenia (3% and 9%), anemia (16% 
and 34%), thrombocytopenia (18% and 33%), leukopenia (4% and 17%), and lymphopenia (<1% 
and <1%), respectively.

DRUG INTERACTIONS
Effect of COSELA on Other Drugs, Certain OCT2, MATE1, and MATE 2K Substrates
COSELA is an inhibitor of OCT2, MATE1, and MATE-2K. Co-administration of COSELA may 
increase the concentration or net accumulation of OCT2, MATE1, and MATE-2K substrates in the 
kidney (e.g., dofetilide, dalfampridine, and cisplatin) [see Clinical Pharmacology (12.3)].
Refer to the prescribing information for these concomitant medications for assessing the benefit and 
risk of concomitant use of COSELA.
Table 4: Potentially Significant Drug Interactions with COSELA

Drugs Recommendations Comments
Dofetilide The potential benefits of  

taking COSELA concurrently 
with dofetilide should be 
considered against the risk  
of QT interval prolongation.

Increased dofetilide blood levels  
may occur in patients who are also 
receiving COSELA. Increased plasma 
concentrations of dofetilide may  
cause serious ventricular arrhythmias 
associated with QT interval prolongation, 
including torsade de pointes.

Dalfampridine The potential benefits of taking 
COSELA concurrently with 
dalfampridine should be 
considered against the risk  
of seizures in these patients.

Increased dalfampridine blood levels  
may occur in patients who are also 
receiving COSELA. Elevated levels of 
dalfampridine increase the risk of seizure. 

Cisplatin Closely monitor for 
nephrotoxicity. 

Concurrent treatment with COSELA may 
increase the exposure and alter the net 
accumulation of cisplatin in the kidney, 
which may associate with dose-related 
nephrotoxicity. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, COSELA can cause fetal harm when administered to  
a pregnant woman [see Clinical Pharmacology (12)]. There are no available human or animal  
data on COSELA use to evaluate for a drug-associated risk of major birth defects, miscarriage  
or adverse maternal or fetal outcomes. Advise pregnant women of the potential risk to a fetus.
The background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
However, the background risk of major birth defects is 2% to 4% and of miscarriage is 15%  
to 20% of clinically recognized pregnancies in the United States general population.
Lactation
Risk Summary
There are no data on the presence of trilaciclib in either human or animal milk, the effects on the 
breastfed child or the effects on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise lactating women to not breastfeed while taking COSELA 
and for at least 3 weeks after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Based on its mechanism of action, COSELA can cause fetal harm if administered to a pregnant 
woman [see Use in Specific Populations (8.1)]. Pregnancy testing is recommended for females of 
reproductive potential prior to initiating COSELA.
Contraception
COSELA can cause fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise female patients of reproductive potential to use effective contraception 
during treatment with COSELA and for at least 3 weeks after the final dose.
Infertility
No studies have been performed in humans to evaluate the effects of COSELA on fertility  
in either sex.
Based on animal toxicology studies, COSELA may impair fertility in females of reproductive 
potential [see Nonclinical Toxicology (13.1)].
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
In the pooled efficacy dataset from Studies 1, 2 and 3, 46% of 123 patients randomized to 
COSELA were ≥65 years of age, and 49% of 119 patients randomized to placebo were ≥65 years 
of age. No overall differences in safety or effectiveness of COSELA were observed between these 
patients and younger patients.
Hepatic Impairment
Use of COSELA is not recommended in patients with moderate or severe hepatic impairment. No 
dosage adjustment is recommended for patients with mild hepatic impairment (total bilirubin 
≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN, or total bilirubin 
>1.0 to 1.5 × ULN, irrespective of AST). The pharmacokinetics of COSELA have not been 
studied in patients with moderate or severe hepatic impairment (total bilirubin >1.5 × ULN, 
irrespective of AST) [see Clinical Pharmacology (12.3)]. 

PATIENT COUNSELING INFORMATION
Injection Site Reactions, Including Phlebitis and Thrombophlebitis
Inform patients of the signs and symptoms of injection-site reactions, including phlebitis and 
thrombophlebitis. Advise patients to contact their healthcare provider immediately for signs and 
symptoms of injection-site reactions, including phlebitis and thrombophlebitis [see Warnings and 
Precautions (5.1)].
Acute Drug Hypersensitivity Reactions
Advise patients to contact their healthcare provider immediately for signs and symptoms of acute 
drug hypersensitivity reactions, including facial, eye, and tongue edema, urticaria, pruritis, and 
anaphylactic reactions [see Warnings and Precautions (5.2)].
Interstitial Lung Disease/Pneumonitis
Advise patients to immediately report new or worsening respiratory symptoms [see Warnings and 
Precautions (5.3) and Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to inform their 
healthcare provider of a known or suspected pregnancy [see Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective contraception during treatment with 
COSELA and for at least 3 weeks after the final dose [see Use in Specific Populations (8.1, 8.3)].
Lactation
Advise women not to breastfeed during treatment with COSELA and for at least 3 weeks after the 
final dose of COSELA [see Use in Specific Populations (8.2)].
Drug Interactions
Advise patients to inform their health care providers of all concomitant medications, including 
prescription medicines, over-the-counter drugs, vitamins, and herbal products [see Drug 
Interactions (7)].
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10003 Rev. 2/2021 US-2100006

G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks  
of G1 Therapeutics, Inc.  
©2021 G1 Therapeutics, Inc. All rights reserved.  
US-2000067 02/2021



OncNursingNews.com 13

Animal Rescue 
On this episode of After Hours™, Theresa Craig, RN, an infusion nurse at 
Saint Vincent Hospital in Erie, Pennsylvania, discusses her work at a local 
no-kill animal shelter that rarely refuses an animal, regardless of cost. Craig 
has been at Saint Vincent for over 20 years, spending the past 3 years at the 
infusion center after specializing in oncology for 12 years. When she began 
her foray into animal rescue, she went once a week to clean but soon found 
herself being “sucked in” by the amazing work she was observing. Before 
she knew it, she was organizing events and helping to oversee fundraising 
activities. Craig even started cashing in recycled bottles at the cancer center 
and donating the money to the shelter. Once her patients found out, they 
started to bring in cans and bottles specifically for the shelter. Watch the full 
episode to hear Craig’s story.

 TO WATCH, VISIT  bit. ly/3ozvBu8

AFTER HOURS™

Behind the In-Person Return to the ONS Congress
As the Oncology Nursing Society (ONS) returns for its first in-person annu-
al meeting since the COVID-19 pandemic began, nurses from across the 
country speak to Oncology Nursing News® about their in-person experience. 
“I think it’s great we’re back in person. It was great to see all my colleagues 
[and] network, getting to see what everyone’s doing in practice, getting those 
question and answer sessions that we didn’t get virtually as often as we 
would like, and [getting] that back-and-forth discussion,” Jessica MacIntyre, 
APRN, NP-C, AOCNP, executive director of clinical operations for Sylvester 
Comprehensive Cancer Center at the University of Miami in Florida, says in 
an interview. “It’s super beneficial because [although] we get a lot of things 
from our pharmaceutical partners related to drug-specific information, [now 
we can once again] lean on best practices from various institutions and really 
understand how we can improve ourselves as [nurses],” she says.  

 TO WATCH, VISIT  bit. ly/3vosqJv

Combating Burnout in the Acute Care Setting
Many oncology nurses are still feeling the harsh effects of the COVID-19 
pandemic. Staffing shortages and burnout continue to represent critical 
barriers to effective patient care. In this episode of Wellbeing Checkup™, 
Patricia Jakel, MN, RN, AOCN, a clinical nurse specialist at University of 
California, Los Angeles Health System, and co–editor-in-chief of Oncology 
Nursing News®, gives an honest account of what oncology nurses need to 
feel supported by their institutions. This does not mean gifts or lunches but 
resources for staff, Jakel says. For example, there needs to be a full team of 
nurses helping on a night shift. Furthermore, creating thoughtful boundaries 
is essential to longevity. “If you can walk out of the hospital and say ‘OK, that 
is behind me. I need to move forward and be mindful of my family and what I 
need to do now,’ that [will] really restore your compassion,” she says.

 TO WATCH, VISIT  bit. ly/3zc3zcZ

BEHIND THE SCIENCE™

WELLBEING CHECKUP™

 UP NEXT

Medical World News® is a first-of-its-kind online
program for health care professionals, by health care 
professionals, offering the latest news and information in
an easily digestible, one-stop-shop format.
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FDA Approves Liso-Cel for Second-Line 
Large B-Cell Lymphoma
Patients who received lisocabtagene maraleucel achieved a progression-free survival 
double that of standard therapy.
by Lindsay Fischer

The FDA has approved lisocabtagene 
maraleucel (liso-cel) (Breyanzi) as 
a second-line treatment for patients 

with relapsed or refractory large B-cell 
lymphoma with primary refractory or early 
relapse within 12 months of frontline treat-
ment.1 The indication includes patients who 
have diffuse large B-cell lymphoma (DLBCL) 
not otherwise specified (including DLBCL 
arising from indolent lymphoma), high-grade 
B-cell lymphoma, primary mediastinal large 
B-cell lymphoma, and follicular lymphoma 
grade 3B. 

It is specific to patients who have refractory 
disease to first-line chemoimmunotherapy 
or relapse within 12 months of first-line 
chemoimmunotherapy; or refractory disease 
to first-line chemoimmunotherapy or relapse 
after first-line chemoimmunotherapy and are 
not eligible for hematopoietic stem cell trans-
plant (HSCT) due to comorbidities or age.

The regulatory decision was primarily 
informed by findings from the phase 3 
TRANSFORM study (NCT03575351), which 
showed that the chimeric antigen receptor 
(CAR) T-cell therapy demonstrated signif-
icant clinical improvement over the stan-
dard of care for the past 20 years, which 
was salvage therapy followed by high-dose 
chemotherapy plus autologous stem cell 
transplant.2

The median event-free survival with 
liso-cel (n = 92) was 10.1 months vs  
2.3 months with standard therapy (HR, 0.34; 
95% CI, 0.22-0.52, P < .0001). Most patients 
experienced a complete response with 
liso-cel (66% [95% CI, 56%-76%]) compared 
with fewer than half of those who received 
standard therapy (39% [95% CI, 29%-50%; 
P < .0001]). Notably, the median duration 
of complete response was not reached (NR) 
among patients treated with liso-cel (95% CI, 
7.9-NR).

Furthermore, patients who received 
liso-cel achieved a progression-free survival 
more than twice the duration of those who 
received standard therapy at 14.8 months 
vs 5.7 months, respectively (HR, 0.41; 95% 
CI, 0.25-0.66; P = .0001). Most patients 
receiving liso-cel (97%) received treatment 
compared with fewer than half who received 
high-dose chemotherapy and autologous stem 
cell transplant (47%).

“[Liso-cel] represents a remarkable 

advance over a nearly 30-year standard of 
care, providing significantly improved effi-
cacy with a well-established safety profile,” 
remarked Manali Kamdar, MD, lead investi-
gator of the TRANSFORM study, in a news 
release. Kamdar is associate professor in the 
department of medicine-hematology and 
clinical director of lymphoma services at 
the University of Colorado Cancer Center in 
Aurora. “This important milestone reinforces 
the benefit of offering a CAR T-cell therapy 
option to patients earlier in their treatment 
journey, and it’s critical we begin the work to 
implement this therapy into standard practice 
as a second-line treatment to help improve 
outcomes for more patients,” she said.

Nurses should note that the agent comes 
with a boxed warning for cytokine release 
syndrome (CRS) and neurologic toxici-
ties. The rate of incidence of CRS in the 
TRANSFORM trial was 46% (n = 122), of 
which 3.1% were grade 3 or higher. One 
patient died because of severe CRS and  
2 patients had ongoing CRS at the time of 
death. The median onset time was 5 days 
(range, 1-15). Most cases of CRS resolved 
(98%) and the median duration time was  
5 days (range, 1-17), including for those  
who died.

The most common signs of CRS included 
fever (93%), hypotension (49%), tachycardia 
(39%), chills (28%), and hypoxia (21%). 
Other potential indicators of CRS include 
cardiac arrhythmias (including atrial fibril-
lation and ventricular tachycardia), cardiac 
arrest, cardiac failure, diffuse alveolar 
damage, renal insufficiency, capillary leak 
syndrome, and hemophagocytic lymphohis-
tiocytosis/macrophage activation syndrome.

Patients with active infection or inflamma-
tory disorders should not receive liso-cel. For 
patients who develop severe or life-threat-
ening CRS, tocilizumab (Actemra), with or 
without corticosteroids, is the recommended 
treatment. For this reason, providers should 
ensure that 2 doses of tocilizumab are avail-
able prior to the infusion of liso-cel.

Patients should be monitored for neuro-
logic toxicities, which can occur concurrently 
with CRS, after CRS resolution, or even in 
the absence of CRS. Supportive care and 
corticosteroids are recommended as treat-
ment. Overall, the rate of neurologic toxicity 
incidence was 35% (n = 95), of which 12% 

were grade 3 or higher. Three patients died 
as a result of neurologic toxicity, and 7 had 
ongoing toxicity at the time of death. 

The median onset time was 8 days (range, 
1-46). All neurologic events had an onset 
time within the 8 weeks following infusion. 
The median duration was 12 days (range, 
1-87), and 85% of cases resolved. Among 
patients who experienced neurologic toxicity, 
82% (n = 78) also experienced CRS. In 52 
patients, the toxicities overlapped.

The most frequent neurologic toxicities 
included encephalopathy (24%), tremor 
(14%), aphasia (9%), delirium (7%), head-
ache (7%), dizziness (6%), and ataxia (6%). 
Other serious events such as cerebral edema 
and seizures may occur with liso-cel. For the 
first week following infusion, patients should 
be monitored daily at a certified health care 
facility for signs and symptoms of these 
complications. Monitoring should continue 
for at least 4 weeks after infusion. Any signs 
or symptoms of CRS should result in prompt 
evaluation and treatment. 

For a full list of references, read the article at 
bit.ly/3dfmigx

Adkins Discusses Benefit of 
Second-line CAR T-Cell Therapy 
in Large B-Cell Lymphoma
Sherry Adkins, MSN, ANP-C, a nurse 
practitioner in the Department of Myeloma 
and Lymphoma at The University of Texas 
MD Anderson Cancer Center, discusses 
the significance of incorporating chimeric 
antigen receptor T-cell therapy regimens, 
such as lisocabtagene autoleucel, into 
earlier lines of treatment for patients 
with relapsed/refractory large B-cell 
lymphoma.  According to Adkins, the 
approval represents an exciting shift 
in care, allowing for earlier delivery of 
personalized medicine.

SCAN THE QR CODE OR  
VISIT bit.ly/3JznoQu

More on OncNursingNews.com
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FDA Green-lights 2 Frontline  
Nivolumab-Based Regimens for  
Advanced or Metastatic ESCC
Immunotherapy combination therapies bested chemotherapy alone in improving the 
overall survival of patients with unresectable advanced or metastatic esophageal 
squamous cell carcinoma.
by Kristi Rosa

Nivolumab (Opdivo) in combina-
tion with fluoropyrimidine- and plat-
inum-containing chemotherapy and 

nivolumab plus ipilimumab (Yervoy) have 
received FDA approval as first-line treatments 
for adult patients with unresectable advanced 
or metastatic esophageal squamous cell carci-
noma (ESCC), irrespective of PD-L1 status.1 
The regulatory decisions were based on 
data from the phase 3 CheckMate 648 trial 
(NCT03143153), in which nivolumab plus 
chemotherapy or ipilimumab significantly 
improved overall survival (OS) vs chemo-
therapy alone in the randomly assigned 
population and in the subset of patients with 
a PD-L1 expression of 1% or higher.2

In the randomly assigned population, the 
median OS with nivolumab plus chemo-
therapy was 13.2 months (95% CI, 11.1-15.7) 
vs 10.7 months (95% CI, 9.4-11.9) with 
chemotherapy alone, translating to a 39% 
reduction in the risk of death (HR, 0.74; 
95% CI, 0.61-0.90; P = .0021).  The median 
progression-free survival (PFS) was  
5.8 months (95% CI, 5.6-7.0) and 5.6 months 
(95% CI, 4.3-5.9), respectively (HR, 0.81; 
95% CI, 0.67-0.99; P = not significant).

In the subset of patients with a PD-L1 
expression of 1% or higher, the median OS 

with nivolumab/chemotherapy was  
15.4 months (95% CI, 11.9-19.5) vs  
9.1 months (95% CI, 7.7-10.0) with chemo-
therapy alone, translating to a 46% reduc-
tion in the risk of death (HR, 0.54; 95% CI, 
0.41-0.71; P < .0001). The median PFS in the 
immunotherapy-based treatment and control 
arms was 6.9 months (95% CI, 5.7-8.3) and 
4.4 months (95% CI, 2.9-5.8), respectively 
(HR, 0.63; 95% CI, 0.49-0.86; P = .0023).

The dual immunotherapy combination 
composed of nivolumab and ipilimumab 
resulted in a median OS of 13.7 months 
(95% CI, 11.2-17.0) vs 9.1 months (95% CI, 
7.7-10.0) with chemotherapy alone in the 
subset of patients with a PD-L1 expression of 
1% or higher, translating to a 36% reduction 
in the risk of death (HR, 0.64; 95% CI, 0.49-
0.84; P = .0010). In the randomly assigned 
population, the median OS was 12.8 months 
(95% CI, 11.3-15.5) with the immunotherapy 
regimen vs 10.7 months (95% CI, 9.4-11.9) 
with chemotherapy alone, translating to a 
reduction in the risk of death by 22% (HR, 
0.78; 95% CI, 0.65-0.95; P = .0110).

Moreover, in the subset with a PD-L1 
expression of 1% or higher, the median PFS 
with nivolumab/ipilimumab was 4 months 
(95% CI, 2.4-4.9) vs 4.4 months (95% CI, 
2.9-5.8) with chemotherapy alone (HR, 
1.02; 95% CI, 0.78-1.34), which did not show 
statistical significance. Because it was not 
significant, it was not hierarchically tested in 
the randomly assigned population.

Patients with unresectable advanced, 
recurrent, or metastatic ESCC were enrolled 
in the global, randomly assigned, open-label 
CheckMate 648 trial. They were required to 
have an ECOG performance status of 0 or  
1 and measurable disease. Notably, they 
could not have received prior systemic 
therapy for advanced disease.

Study participants (N = 970) were 
randomly assigned 1:1:1 to receive nivolumab 
at 240 mg every 2 weeks plus fluorouracil 
and cisplatin every 4 weeks (n = 321), 
nivolumab at 3 mg/kg every 2 weeks plus 
ipilimumab at 1 mg/kg every 6 weeks  
(n = 325), or fluorouracil plus cisplatin  
every 4 weeks (n = 324).

The primary end points of the trial 
included OS and PFS in the subset of patients 
with a PD-L1 expression of 1% or higher,  
and key secondary end points included OS 
and PFS in the randomly assigned population 
and objective response rate (ORR) across 
both populations.

At a data cutoff of January 18, 2021, 
the minimum follow-up was 12.9 months. 
Additional data presented during the  
2021 American Society of Clinical Oncology 
Annual Meeting indicated that the combina-
tion of nivolumab and chemotherapy elicited 
an ORR of 53% (95% CI, 45%-61%) in the 
subset of patients with a PD-L1 expression 
of 1% or higher vs 20% (95% CI, 14%-27%) 
with chemotherapy alone. In the randomly 
assigned population, these rates were 47% 
(95% CI, 42%-53%) and 27% (95% CI, 
22%-32%), respectively. 

The median duration of response (DOR) in 
the subset of patients with a PD-L1 expres-
sion of 1% or higher in the chemotherapy/
immunotherapy combination vs the chemo-
therapy arms was 8.4 months (95% CI, 
6.9-12.4) and 5.7 months (95% CI, 4.4-8.7), 
respectively. In the randomly assigned popu-
lation, the median DOR was 8.2 months 
(95% CI, 6.9-9.7) and 7.1 months (95% CI, 
5.7-8.2), respectively.

The dual immunotherapy combina-
tion produced an ORR of 35% (95% CI, 
28%-43%) vs 20% (95% CI, 14%-27%) with 
chemotherapy alone in the subset of patients 
with a PD-L1 expression of 1% or higher. 
In the randomly assigned population, these 
rates were 28% (95% CI, 23%-33%) and  
27% (95% CI, 22%-32%), respectively.

The median DOR with nivolumab plus ipili-
mumab in the subset of patients with a PD-L1 
expression of 1% or higher was 11.8 months 
(95% CI, 7.1-27.4) vs 5.7 months (95% CI, 
4.4-8.7) with chemotherapy alone. In the 
randomly assigned population, the median 
DOR was 11.1 months (95% CI, 8.3-14.0) in 
the investigative arm and 7.1 months  
(95% CI, 5.7-8.2) in the control arm.

For a full list of references, read the article at 
bit.ly/3dhMdEk

Expanded Safety Analysis from 
CheckMate 648 Shows Tolera-
bility with Frontline Nivolumab 
Combinations in ESCC
Data from the CheckMate 648 trial 
informed the FDA’s recent approval of 
2 nivolumab combinations for esophageal 
squamous cell carcinoma. A 1-year 
follow-up analysis highlighted key safety 
and time-to-event data surrounding 
immune-related toxicities.

SCAN THE QR CODE OR  
VISIT bit.ly/3cC70C6

More on OncNursingNews.com



 

 
 

The great resignation, spurred by the COVID-19 
pandemic, has taken an enormous toll on the nursing field. 
In a poll conducted in September 2021, results showed 

that 20% of health care professionals had abandoned their posi-
tion since February 2020.1,2 Furthermore, a report examining 
labor trends in 2020 found that 24% of all hired nurses leave their 
position within 1 year of being hired.3 Coupled with increasing 
demand and a depletion of resources, many units are losing nurses 
and other staff at an unsustainable rate. 

In an unprecedented age of health care 
burnout, hospital administrators may 
need to think outside the box to find 
ways to engage and support employees.
by Lindsay Fischer
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From a financial perspective, the average cost of a single bedside 
registered nurse (RN) turnover is $40,038, and cost of turnover per 
health care system for every 1000 nurses hired is $9,609,120.3,1 

Although there is no single solution to address the staffing crisis, 
institutions can start with the onboarding process to better engage 
and retain employees. Solidified onboarding processes, structured 
mentorship programs, and clear pathways for career develop-
ment are crucial factors in ensuring that new hires feel valued 
and supported. 

“Once you invest in a person—through the process of hiring, 
interviewing, bringing them through a solid orientation—you 
show them that you want them to stay,” Nicola Stewart, MHL, 
BSN, RN-NC, OCN, a complex gastrointestinal cancer nurse navi-
gator at Methodist Healthcare at Sarah Cannon Cancer Institute 
in San Antonio, Texas, explained in an interview with Oncology 
Nursing News®. “[It is important] to focus on that individual and 
to create a family atmosphere. It is how you inspire loyalty and 
how you create a support system at work.”

Stewart joined Lance Ortega, MBA, BSN, RN, OCN, director 
of nursing services at Texas Oncology in Dallas; and Lyndsey 
Conway, MN, RN, BMTC, of Seattle Cancer Care Alliance in 
Washington, in a presentation at the 2022 Oncology Nursing 
Society Congress.1 Their presentation, “Mission Possible: 
Enhancing Oncology Nurse Recruitment and Retention,” high-
lighted the causes of RN turnover, including stress, burnout, 
inflexibility, lack of representation, too much overtime, and 
external competition. They also presented opportunities for insti-
tutions to address those root causes. One of those considerations 
is through enhanced onboarding strategies and ongoing develop-
mental support. 

“There is no 1 magical fix to correct these issues,” Ortega 
said in an interview with Oncology Nursing News®. “The series 
of events that led us here, as an industry and profession, [was] 
complex, longstanding, and sometimes subtle but profound. That 
means our solutions to these dilemmas will need to be creative, 
innovative, and more outside-the-box than ever. The solutions 
will also not occur overnight or even on the first attempt, and our 
path forward will be long and very difficult at times. However, 
for the sake of our patients and the overall health care system, we 
need leaders and organizations [to be] committed to and engaged 
in changing the face of nursing for the future in such a way that 
we reinvigorate our staff to remember their reasons why they 
became, and continue to be, a nurse.”

Invest in Mentorship 
One critical aspect of a good onboarding program is mentorship, 
Stewart explained in the presentation.1 Everyone needs guidance, 
new nurses especially, and the key to ensuring this is through 
a well-defined mentorship program, she said. Preceptors from 
different units should be intentionally matched to preceptees and 
rotated among different preceptees during orientation to expose  
a new hire to multiple people because, as Stewart explained,  
1 person never has all the answers. 

Incentivizing mentors and preceptors with bonuses helps ensure 
that teachers are enthusiastic about educating the new nurses. 
“Identifying mentorship opportunities and having a good, quality 
preceptor [is critical],” Stewart said. In addition, training precep-
tors on how to mentor and instruct new staff by providing clear 
guidelines and expectations for the onboarding process should 
be a key pillar of the program. Regular check-ins to evaluate the 
progress of the trainee, as well as the enthusiasm and desire of the 
mentor to continue precepting, are also important. “Even the best 
preceptors need breaks from time to time,” Ortega said, adding 
that “new nurses need methodical and unrushed onboarding with 
a preceptor who is willing and wanting to onboard these nurses in 
an environment that is as conducive to learning as possible.” 

But what does that process look like? 
A methodical and unrushed program, according to Ortega, 
comprises evidence-based materials and competency cutoffs 
that have been vetted by those currently performing the role. 
The program should have a timeline for milestones that is 
both realistic for the position and tailored to the new nurse’s 
learning style and experience level. Furthermore, Ortega said, 
environment should be a key consideration when thinking about 
onboarding. A busy or chaotic floor or unit may not be conducive 
to learning and development. Identifying floors or areas that are 
ideal for training and onboarding can contribute to an improved 
overall learning environment. 

Stewart also recommended building the team through 
enthusiasm and positivity. She acknowledged that it is a diffi-
cult time to work in nursing, and that listening to colleagues 
and supporting them is important to show them that you are 
there for them. 

“Once you create that family and that bond, relationships have 
been created. It’s difficult to [want] to walk away from that,” 
Stewart said. Finally, investing in an individual and their future 
with their company is a great way to establish a desire to continue 
with the company. “Appreciate the loyalty, offer longevity 
bonuses, and be there for one another,” Stewart said. 

Structured Ambulatory Training 
“When I moved to ambulatory oncology, there was [no] infrastruc-
ture built for onboarding oncology nurses,” Anna Vioral Gavin, 
PhD, MEd, RN, OCN, BMTCN, reflected in an interview with 
Oncology Nursing News®. “It’s taken us 3 years to get to where 
we are today—to build the infrastructure to properly onboard an 
oncology nurse—with 26 geographically dispersed locations.” 

Vioral, who is director of oncology practice and professional 
development at the Allegheny Health Network Cancer Institute in 
Pittsburgh, Pennsylvania, helped to launch a successful oncology 
practice and professional development program at her institution 
with a focus on building resiliency in the ambulatory setting. 

One challenge was how to centralize an innately decentral-
ized onboarding experience. This led to the development of the 
Oncology Professional Proficiency Initiative, an individualized 
onboarding experience within the Allegheny Health Network. 

“In-patient [nursing] has a lot in infrastructure for onboarding, 
but ambulatory settings tend to be all over the place,” Vioral said.

Vioral’s professional development team meets with new 
oncology nurses during the week following their initial hire, 
along with the preceptor and the manager. The novice nurses are 
asked to complete a self-assessment of skills and past experience, 
which provides direction for what they should be focusing on in 
their biweekly meetings.

“If they’ve been starting [intravenous infusions] IVs for  
20 years, we spend [approximately] 10 minutes with them 
teaching them our way,” Vioral explained. “Whereas, if they’ve 
not done certain types of infusions, then we spend that time 
working on those infusions.”

The biweekly meetings are scheduled over 90 days, and during 
that time the new hires are expected to meet the rudimentary 
goals of oncology nursing. Another unique piece of the proficiency 
initiative is that in the first 2 weeks of onboarding, the nurses’ 
main responsibility is to learn more about the roles in the insti-
tute and the locations.

“[New nurses] are assigned a role observation for their loca-
tion. For example, if they were hired into medical oncology, 
they have a document that has them sit with each role in each 
department, including medical oncology, radiation oncology, 
support care services, hematology, and gynecologic oncology, 
[surgical oncology is optional]. They will sit with the front desk 
for anywhere from 30 minutes to 2 hours; they will go with 
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the medical assistant; they will go with 
the clinical pharmacists and watch how 
[prescriptions] are prepared, verified, 
and mixed. They [will gain an under-
standing of] the time frame of why things 
take so long back there with certain 
drugs. That helps them in the front end, 
when they’re administering [drugs, 
because] they understand the workflow 
process of the office. [Nurses will] follow 
a physician and an advanced practice 
nurse. They even spend a full day in 
radiation oncology observing the work-
f lows there. And then we set up informal 
connections with all our supportive care 
services,” Vioral said. 

Trainees receive a document that helps 
them identify who are the institute’s 
genetic counselors, who are members of 
nutritional services, etc. This becomes an 
additional resource for them, allowing 
them to know who plays what role in 
the institute. 

The team also hosts an Oncology 
Interprofessional Onboarding Course, 
which is held every month for all new 
hires across the cancer institute. The 
first 4 hours encompass soft skills, such 
as conflict resolution, de-escalation, and 
communication skills. However, the after-
noon features breakout discipline-based 
sessions. For nurses, there is a special 
emphasis on supportive care therapies 
and nononcology infusions, as well as 
oncologic emergencies and management 
of patients with cancer.

Notably, all new hires 
are expected to test out 
of the chemotherapy 
program, even if they 
arrive with a chemo-
therapy card. “This 
serves as a bridge into 
how we do things here,” 
Vioral explained. “Even 
if they’ve been an 
oncology nurse for 30 
years, it gets them used 
to our organization and 
how we do things.”

The program has 
been fruitful. Many 
recently hired nurses 
shared in an anon-
ymous survey that 
the program not only 
helped them feel 
supported and confi-
dent to independently 
care for their patients, 
but they also felt it built 
their resilience.

One nurse said that 
the Allegheny Health Network onboarding 
experience helped them “bounce back from 
difficult situations because the training 
taught how to step back and remain calm 
to handle patients professionally and effi-
ciently.” Other new hires’ responses stated 
that the program was “incredibly helpful” 
in becoming familiar with “all the roles 
involved with the Allegheny Health Network 

team” and let them focus on the areas they 
individually needed assistance with.1

Another nurse shared that the program 
helped build resilience by assuring new 
hires that the role takes time to adapt to; 
another shared that they really appre-
ciated that someone was consistently 
checking up with them to ensure they 
understood their role. 

Allegheny Health Network Cancer Institute Team 

Anna Vioral Gavin, PhD, MEd, RN, OCN, BMTCN
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“This onboarding program was the best 
I’ve ever had,” one respondent shared. 

When it comes to training, faster is not 
always better, according to Vioral. Hasty 
training can lead to attrition if employees 
do not feel they have the resources to 
successfully do their job.

“I love patients, but staff is what makes 
the difference,” said Vioral, who has 
worked in patient care for more than 
33 years. “If an employee is not [prop-
erly] trained, [does] not like what they 
are doing, or we are not meeting their 
needs, they are going to leave—which 
[affects] the quality of care we give 
to our patients.”

Room for Flexibility 
When employees leave, Vioral’s team 
needs to bring more nurses in and train 
them, which can be costly. This can be 
another barrier to care. However, when-
ever the opportunity presents itself, Vioral 
will try to shift a nurse to a new area 
rather than see them leave. “So rather 
than lose them from the organization, 
I will do everything in my power to get 
them to stay,” Vioral said.

When initiating this program, Vioral 
was frequently asked, “Why are you 
stealing my nurse?” 

“That was a huge barrier,” she said. “I 
would say, ‘I’m not stealing your nurse. 
It’s an oncology nurse with a very sound 
understanding of oncology.’ They’re going 
to leave if they lose interest.’ ”

Vioral noted, “We have medical 
oncology, surgery, chemotherapy, nurse 

navigation….We have so many opportu-
nities. Some nurses do not want to move 
up; they want to stay lateral and move 
into different roles and learn them. We’re 
professionally developing them into a new 
area of nursing.”

When you move nurses and do not have 
to retrain new nurses, you save yourself 
money and time and become more effi-
cient, Vioral said. The decision to allocate 
sources to the outpatient setting can some-
times be a hurdle, she added. Inpatient 
services may feel as though the time 
and money spent on training is a loss to 
their department. 

However, according to Vioral, “the 
outpatient setting is where oncology 
is now. It is not all inpatient nursing 
anymore. If you have an oncology nurse 
who wants to do that, they are going to 
go to another organization or ambulatory 
center to get what they need.” 

Ultimately, lateral moves are a 
way to retain nurses across the insti-
tution, she said.

Similarly, Stewart emphasized the need 
to look at an individual’s potential growth 
beyond their current position during the 
onboarding process. “A new patient care 
assistant on their first day could be the 
future chief nursing officer,” Stewart said. 
“You never know what [individuals] will 
want to do in the future and what capabil-
ities they possess. You want to grow these 
[employees] and avoid turnover so you can 
build within for generations to come.”

“Investing in our nurses is key to future 
retention,” Ortega said. “If you survey 

most nurses, specifically surrounding their 
reasons for staying with their current 
company, the vast majority of them will 
say their coworkers and patients keep 
them there. Strategies for retaining nurses 
need to focus on those areas as a foun-
dation and expand from there. So I think 
about things [such as] increased educator 
positions and roles to engage and knowl-
edge-share experiences with the staff 
and even patients. Survey the nurses to 
see what is most appealing to them. This 
could include things [such as] different 
scheduling options, retention bonuses, 
different salary models, new workflows, 
and staffing patterns.”

Overall, experts agreed that engagement 
is at the heart of retention. Listening to 
new nurses and acting on their behalf goes 
far in making them feel heard and valued. 
By investing at the beginning, most orga-
nizations will see increased loyalty and, 
ultimately, boosted retention. 
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INDICATION
BESREMi is indicated for the treatment of adults with 
polycythemia vera 

IMPORTANT SAFETY INFORMATION

WARNING: 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 stopping therapy.

CONTRAINDICATIONS
 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

WARNINGS AND PRECAUTIONS 
Patients exhibiting the following events should be closely monitored 
and may require dose reduction or discontinuation of therapy: 
 Depression and Suicide: Monitor closely for symptoms and need 
for treatment.

 Endocrine Toxicity: Discontinue if endocrine disorders occur that 
cannot be medically managed. 

 Cardiovascular Toxicity: Avoid use in patients with severe, acute or 
unstable cardiovascular disease. Monitor patients with history of 
cardiovascular disorders more frequently.

 Decreased Peripheral Blood Counts: Perform blood counts at 
baseline, every 2 weeks during titration, and at least every 3-6 
months during maintenance treatment.

 Hypersensitivity Reactions: Stop treatment and immediately 
manage reaction. 

 Pancreatitis: Consider discontinuation if confi rmed pancreatitis.
 Colitis: Discontinue if signs or symptoms of colitis.
 Pulmonary Toxicity: Discontinue if pulmonary infi ltrates or 
pulmonary function impairment.

 Ophthalmologic Toxicity: Advise patients to have eye examinations 
before and during treatment. Evaluate eye symptoms promptly 
and discontinue if new or worsening eye disorders.

 Hyperlipidemia: Monitor serum triglycerides before BESREMi 
treatment and intermittently during therapy and manage 
when elevated.

Hepatotoxicity: Monitor liver enzymes and hepatic function at 
baseline and during treatment. Reduce dose or discontinue 
depending on severity. 
Renal Toxicity: Monitor serum creatinine at baseline and during 
therapy. Discontinue if severe renal impairment develops.
Dental and Periodontal Toxicity: Advise patients on good oral 
hygiene and to have regular dental examinations.
Dermatologic Toxicity: Consider discontinuing if clinically 
signifi cant dermatologic toxicity.
Driving and Operating Machinery: Advise patients to avoid driving 
or using machinery if they experience dizziness, somnolence, 
or hallucination.

ADVERSE REACTIONS
The most common adverse reactions reported in > 40% of 
patients in the PEGINVERA study (n=51) were infl uenza-like illness, 
arthralgia, fatigue, pruritis, nasopharyngitis, and musculoskeletal 
pain. In the pooled safety population (n=178), the most common 
adverse reactions greater than 10%, were liver enzyme elevations 
(20%), leukopenia (20%), thrombocytopenia (19%), arthralgia (13%), 
fatigue (12%), myalgia (11%), and infl uenza-like illness (11%).

DRUG INTERACTIONS
Patients on BESREMi who are receiving concomitant drugs which 
are CYP450 substrates with a narrow therapeutic index should be 
monitored to inform the need for dosage modifi cation for these 
concomitant drugs. Avoid use with myelosuppressive agents and 
monitor patients receiving the combination for e� ects of excessive 
myelosuppression. Avoid use with narcotics, hypnotics or sedatives 
and monitor patients receiving the combination for e� ects of 
excessive CNS toxicity.

USE IN SPECIFIC POPULATIONS
Pregnancy: Can cause fetal harm. Advise females of reproductive 
potential of the potential risk to a fetus and to use 
e� ective contraception.
Lactation: Advise women not to breastfeed during treatment and 
for 8 weeks after the fi nal dose. 
Avoid use in patients with eGFR <30 mL/min.

Please see Brief Summary of full Prescribing Information, 
including Boxed Warning, on adjacent pages.
Reference: 1. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms 
V.2.2022. © National Comprehensive Cancer Network, Inc. 2022. All rights 
reserved. Accessed May 18, 2022. To view the most recent and complete 
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NCCN, National Comprehensive Cancer Network; PV, polycythemia vera.

Ropeginterferon alfa-2b-njft (BESREMi) 
is a recommended option by the 
NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) for both
low- and high-risk PV in multiple 
treatment settings1

Discover more at 
BESREMiHCP.com
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1   INDICATIONS AND USAGE 
BESREMi is indicated for the treatment of adults with polycythemia vera. 
4   CONTRAINDICATIONS 
BESREMi is contraindicated 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 
5    WARNINGS AND PRECAUTIONS 

5.1 Depression and Suicide 
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa 
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric 
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi 
during the clinical development program. Among the 178 patients in the clinical development program of 
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of 
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped 
BESREMi treatment. 
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar 
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is 
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression, 
suicidal ideation, or suicide attempt [see Contraindications (4)]. 
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. 

5.2 Endocrine Toxicity 
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and 
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon  
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and  
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi. 
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with 
autoimmune disease [Contraindications (4)]. Evaluate 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. 

5.3 Cardiovascular Toxicity 
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.  
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery 
ischemia [see Adverse Reactions (6.1)]. 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, (e.g., uncontrolled hypertension, congestive heart failure 
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or 
recent stroke or myocardial infarction. 

5.4 Decreased Peripheral Blood Counts 
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including 
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and 
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 – 
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL) 
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 – 
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMi-
treated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete 
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor 
patients for signs and symptoms of infection or bleeding. 

5.5 Hypersensitivity Reactions 
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi. 
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of  
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute 
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions 
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may 
not necessitate interruption of treatment. 

5.6 Pancreatitis 
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis 
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper 
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell 
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis 
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis. 

5.7 Colitis 
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 start of treatment. Symptoms may include 
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or 
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment. 

5.8 Pulmonary Toxicity 
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary 
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial 
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure 
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function 
impairment. 

5.9 Ophthalmologic Toxicity 
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal 
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During 

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included 
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi 
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or 
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or 
worsening eye disorders. 

5.10 Hyperlipidemia 
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi. 
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi. 
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum 
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated. 
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides. 

5.11 Hepatotoxicity 
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities 
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with 
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)]. 
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times 
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi. 
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations, 
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of 
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term 
BESREMi therapy. 
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi 
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return  
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was 
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see 
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue 
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT  
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dose-
reductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized 
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during 
treatment [see Use in Specific Populations (8.7)]. 

5.12 Renal Toxicity 
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During 
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were 
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of 
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops 
during treatment [see Use in Specific Populations (8.6)]. 

5.13 Dental and Periodontal Toxicity 
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition, 
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment 
with BESREMi. Patients should have good oral hygiene and regular dental examinations. 

5.14 Dermatologic Toxicity 
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform, 
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic 
toxicity occurs. 

5.15 Driving and Operating Machinery 
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. 

5.16 Embryo-Fetal Toxicity 
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)]. 
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi. 
Advise females of reproductive potential to use an effective method of contraception during treatment with 
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full 
prescribing information and Use in Specific Populations (8.1, 8.3)]. 
6   ADVERSE REACTIONS 

6.1 Clinical Trials Experience 
The following clinically significant adverse reactions are described elsewhere in the labeling. 
      •  Depression and Suicide [see Warnings and Precautions (5.1)] 
      •  Endocrine Toxicity [see Warnings and Precautions (5.2)] 
      •  Cardiovascular Toxicity [see Warnings and Precautions (5.3)] 
      •  Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)] 
      •  Hypersensitivity Reactions [see Warnings and Precautions (5.5)] 
      •  Pancreatitis [see Warnings and Precautions (5.6)] 
      •  Colitis [see Warnings and Precautions (5.7)] 
      •  Pulmonary Toxicity [see Warnings and Precautions (5.8)] 
      •  Ophthalmologic Toxicity [see Warnings and Precautions (5.9)] 
      •  Hyperlipidemia [see Warnings and Precautions (5.10)] 
      •  Hepatotoxicity [see Warnings and Precautions (5.11)] 
      •  Renal Toxicity [see Warnings and Precautions (5.12)] 
      •  Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)] 
      •  Dermatologic Toxicity [see Warnings and Precautions (5.14)] 
      •  Driving and Operating Machinery [see Warnings and Precautions (5.15)] 
      •  Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)] 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The pooled safety population described in the Warnings and Precautions section reflects exposure to BESREMi 
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in 
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years 
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among 
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of 
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most 
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%), 
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%). 
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of 
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing 
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63% 
were exposed for three years or longer, and 53% were exposed for greater than five years. 
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common 
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient 
ischemic attack (6%) and depression (4%). 

WARNING: RISK OF SERIOUS DISORDERS 
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 stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3, 
5.4) and Adverse Reactions (6.1)].



Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included 
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the 
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders. 
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in 
Table 2. 

 

*Adverse Reactions defined as all treatment emergent adverse events 
Grouped Term Definitions 
a Includes pyrexia, chills, and influenza-like illness. 
b Includes asthenia, malaise, and fatigue. 
c Includes pharyngitis and nasopharyngitis. 
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain. 
e Includes headache, migraine, and head pain. 
f Includes night sweats and hyperhidrosis. 
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection. 
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain. 
i Includes insomnia, sleep disorder, and abnormal dreams. 
j Includes peripheral edema and generalized edema. 
k Includes hypertension and hypertensive crisis. 
l Includes rash, maculopapular rash, and pruritic rash. 
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT 

increase. 
Clinically relevant adverse reactions in < 10% of patients include: 
Cardiovascular System: Atrial fibrillation 

6.2 Immunogenicity 
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody formation 
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of 
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors, including 
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies in the studies described below with 
the incidence of antibodies in other studies or to other interferon alfa-2b products may be misleading. 
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were 
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies, 
none developed neutralizing antibodies. 
7   DRUG INTERACTIONS 

7.1 Drugs Metabolized by Cytochrome P450 
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in 
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing 
information]. Therefore, 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. 

7.2 Myelosuppressive Agents 
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression. 
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see 
Warnings and Precautions (5.4)]. 

7.3 Narcotics, Hypnotics or Sedatives 
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 
[see Warnings and Precautions (5.1)]. 
8   USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary 
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing 
reproductive toxicity of BESREMi have not been conducted. Based on 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 (see Clinical Considerations). 
Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage is 2-4%  
and 15-20%, respectively. 
Clinical Considerations 
Disease-Associated Maternal and/or Embryo-Fetal Risk 
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as 
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include 
increased risk for miscarriage. 

8.2 Lactation 
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child, 
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children 
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose. 

8.3 Females and Males of Reproductive Potential 
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)]. 
Pregnancy Testing 
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential. 
Contraception 
Females 
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi 
and for at least 8 weeks after the final dose. 
Infertility 
Females 
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical 
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted 
with BESREMi. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients. In general, dose selection 
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the 
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy. 

8.6 Renal Impairment 
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min 
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients 
with eGFR <30 mL/min [see Warnings and Precautions (5.12)]. 

8.7 Hepatic Impairment 
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)]. 
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 [see Dosage and Administration (2.2) in the full 
prescribing information and Warnings and Precautions (5.11)]. 
10 OVERDOSAGE 
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no 
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for 
adverse reactions. 
 
Manufactured by: 
PharmaEssentia Corporation 
2F-5 No. 3 YuanQu Street 
Nangang Dist. Taipei, Taiwan 
U.S. License number 2155 

Distributed by: 
PharmaEssentia USA Corporation 
35 Corporate Dr, Suite 325, Burlington, MA 01803, USA 
© PharmaEssentia USA Corporation, 2021 
US-BSRM-2200063

Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study  
Over 7.5 Years.

Adverse Reactions* BESREMi 
N=51 

%

Influenza-like illness a 59

Arthralgia 47

Fatigue b 47

Pruritus 45

Nasopharyngitis c 43

Musculoskeletal pain d 41

Headache e 39

Diarrhea 33

Hyperhidrosis f 29

Nausea 28

Upper respiratory tract infection g 27

Local administration site reactions 26

Dizziness 22

Abdominal pain h 20

Depression 20

Sleep disorder i 20

Leukopenia 18

Decreased appetite 18

Alopecia 16

Edema j 16

Hypertension k 16

Muscle spasms 16

Neutropenia 16

Rash l 16

Transaminase elevations m 16

Urinary tract infection 16

Thrombocytopenia 12

Vertigo 12
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Buprenorphine may be an effec-
tive pain management strategy 
for various populations of patients 

with cancer, according to palliative care 
experts Mary Lynn McPherson, PharmD, 
MA, MDE, BCPS, CPE, FAAHPM; and 
Amy A. Case, MD, FAAHPM.1 The agent’s 
unique pharmacology, clinical utility, and 
safety data make it a preferable choice over 
traditional opioids.

McPherson, professor and executive 
director of advanced postgraduate educa-
tion in palliative care at the University of 
Maryland, Baltimore, and Case, chair of 
supportive and palliative care at Roswell 
Park Comprehensive Cancer Center, in 
Buffalo, New York, recently participated 
in a speaker session titled “Why Consider 
Buprenorphine for Cancer-Related Pain?” 
at the 2022 Multinational Association of 
Supportive Care in Cancer/International 
Society for Oral Oncology Annual Meeting.

Unique Pharmacology
The oral bioavailability of buprenorphine 
is low. Therefore, it is not swallowed. It is 
taken sublingually or through a patch that 
should be rotated to a different site and then 
returned to the original site every  
21 days, according to the package insert.2 
“It is a good option [for] those who cannot 
swallow,” Case said. “Generally, we use it on 
the upper body and areas where there is not 
a large amount of subcutaneous fat.”

Moreover, buprenorphine functions differ-
ently compared with traditional μ-opioid 
receptor agonists, McPherson explained. 
The agent binds to μ, δ, κ, and opioid recep-
tor-like 1 (ORL1). It has a high binding 
affinity to the μ-receptor, δ-receptor, and 
κ-receptor, but a lower binding affinity 
for ORL1. However, it is a partial μ-opioid 
agonist and not a full μ-opioid agonist, she 
said. As a partial agonist, buprenorphine has 
less μ-receptor signaling, which may result 
in fewer opioid-related adverse events. This 
does not mean buprenorphine is not an 

effective analgesic. It has a higher  
binding affinity compared with most full 
μ-opioid agonists, making it an effective 
pain management option.3

Several studies of large numbers of 
patients with cancer have documented that 
pain management with buprenorphine is 
effective, Case said. For example, in one 
study, 85% of patients reported their pain 
control to be good or very good and 48% 
reported improvement in sleep quality.1 
According to Case, buprenorphine has been 
equivalent to other traditional opioids in 
managing issues with sleep quality.  

It has also demonstrated a benefit for 
neuropathic pain and successfully blocks 
secondary hyperalgesia from central sensi-
tization. Its analgesic benefit is thought to 
be comparable to that of morphine, hydro-
morphone, oxycodone, fentanyl, and meth-
adone. Furthermore, its high potency and 
slow dissociation rate allow for effective 
treatment at lower doses, McPherson added.

Clinical Safety
Buprenorphine has less β-arrestin activity 
than traditional opioids once it binds,1 Case 
explained. β-Arrestin is linked with nega-
tive responses such as endocytosis, phys-
ical dependency, respiratory depression, 
and constipation.

In addition, buprenorphine is associ-
ated with less cognitive dysfunction than 
other opioids, making it a viable choice for 
older patients. “There is less impairment 
[compared] with equal doses of morphine,” 
Case said. “Several studies have shown 
improved sleep, pain, [and] quality of life in 
[older patients who receive buprenorphine].”1

Notably, the pharmacokinetics are not 
altered with age, so there are no required 
dose reductions for older patient populations. 
It is the only opioid not associated with risk 
of fracture, although Case noted there is 
insufficient literature about this risk.

Across all populations, buprenorphine 
represents a potentially safer alternative for  

patients at risk for dependency disorders  
because it does not induce euphoria and is  
therefore associated with reduced abuse 
liability. It is safe for patients with renal and 
liver impairment, although for patients with 
severe liver impairment, a 50% dose reduc-
tion is advised because the drug is metabo-
lized by the liver. It is also associated with a 
reduced risk of respiratory depression.

Finally, because the drug is a κ-opioid 
antagonist, patients may have less anxiety, 
and lytic effects, and fewer suicidal tenden-
cies compared with those taking tradi-
tional opioids.1 

A Note on Accessibility
Case acknowledged that some providers may 
have difficulty getting insurance companies 
to cover buprenorphine. However, in her 
experience, most companies will do so if 
presented with data on the drug’s efficacy.

In 2019, the US Department of Health and 
Human Services published its pain manage-
ment best practices document. The docu-
ment lists the following recommendations4:

Recommendation 4a: Make buprenor-
phine treatment for chronic pain available 
for specific groups of patients and include 
buprenorphine in third-party payer and 
hospital formularies.

Recommendation 4b: Encourage CMS 
[Centers for Medicare & Medicaid Services] 
and private payers to provide coverage and 
reimbursement for buprenorphine treat-
ment, both for opioid use disorder and for 
chronic pain. Encourage primary use of 
buprenorphine rather than use only after 
failure of standard μ[-]agonist opioids 
such as hydrocodone or fentanyl, if clini-
cally indicated.

Recommendation 4c: Encourage clin-
ical trials using buprenorphine for chronic 
pain to better understand indication, 
usage, and dosage. 

For a full list of references, read the article at  
bit.ly/3JQZhwD

Experts Make the Case  
for Buprenorphine Use  
in Cancer-Related Pain  
Management 
Two experts argue that the agent should play a larger 
role in cancer-related pain management because of its 
unique pharmacology and consequent safety profile.
by Lindsay Fischer
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RCC, Breast Cancer Take 
Center Stage at ASCO 2022
The 2022 American Society of Clinical Oncology (ASCO) 
Annual Meeting in Chicago, Illinois, highlighted the 
value of dual immunotherapy in frontline renal cell 
carcinoma (RCC), the advent of numerous advances 
across the breast cancer treatment paradigm, and 
the importance of uniform baseline measurements in 
clinical practice.
by Oncology Nursing News® Staff 
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Lenvatinib/Pembrolizumab Boosts 
Outcomes for Next-Line Therapy in 
Advanced Renal Cell Carcinoma
Results from a prespecified analysis of 
the phase 3 CLEAR trial (NCT02811861) 
found that lenvatinib (Lenvima) plus 
pembrolizumab (Keytruda) improved 
progression on next-line therapy (PFS2) 
outcomes compared with sunitinib 
(Sutent) in patients with advanced 
renal cell carcinoma (RCC), according 
to findings presented at the 2022 ASCO 
Annual Meeting.1

The median PFS2 was not reached (95% 
CI, not estimable [NE]-NE) for the  
355 patients in the lenvatinib/pembroli-
zumab cohort compared with 28.7 months 
(95% CI, 23.0-NE) among the 357 patients 
in the sunitinib cohort. The risk of second 
progression was reduced by 50% (HR, 0.50; 
95% CI, 0.39-0.65).

At the 24-month mark, PFS2 rate was 
72.7% (95% CI, 67.3%-77.4%) and 54.2% 
(95% CI, 48.4%-59.6%) in the investigative 
combination therapy and sunitinib arms, 
respectively. At 36 months, PFS2 rate was 
61.9% (95% CI, 53.7%-69.0%) and 42.9% 
(95% CI, 32.8%-52.5%) in the lenva-
tinib/pembrolizumab arm and sunitinib 
arm, respectively.

“These findings remained consistent 
after accounting for subsequent therapies, 
as evidenced by PFS2 and adjusted overall 
survival,” the authors wrote in a poster of 
the data. “These results further support the 
use of lenvatinib plus pembrolizumab as 
a standard-of-care first-line treatment for 
patients with [advanced] RCC.”

R E FE R E N CE
1. Voss MH, Powles T, McGregor BA, et al. Impact of subse-

quent therapies in patients (pts) with advanced renal cell 

carcinoma (aRCC) receiving lenvatinib plus pembroli-

zumab (LEN + PEMBRO) or sunitinib (SUN) in the CLEAR 

study. J Clin Oncol. 2022;40(suppl 16):4514. doi:10.1200/

JCO.2022.40.16_suppl.4514

Patients With HR+/HER2– Advanced 
Breast Cancer May Reduce Ribociclib 
Dose Without Jeopardizing Outcomes
Dose modifications of ribociclib (Kisqali) did 
not demonstrate a negative effect on overall 
survival (OS) outcomes in postmenopausal 
patients with hormone receptor–positive/
HER2-negative advanced breast cancer who 
received the therapy in combination with  
letrozole, according to a final protocol-specified 
OS analysis of the phase 3 MONALEESA-2  
trial (NCT01958021).1

Results were presented in a poster by Lowell 
L. Hart, MD, FACP, scientific director of clin-
ical research at Florida Cancer Specialists & 
Research Institute in Fort Myers, during the 
2022 ASCO Annual Meeting.

A landmark analysis showed that the median 
OS among those who had at least 1 reduction 
3 months into treatment was 63.1 months 
compared with 65.7 months among those with 
0 reductions during that time frame (HR, 0.96; 
95% CI, 0.68-1.36). Moreover, in a time-varying 
Cox regression analysis of OS by dose reduc-
tion, the median OS was 66 months (95% CI, 
57.6-75.7) in the modification group and  
60.6 months (95% CI, 42.5-79.2) in the stan-
dard group (HR, 0.87; 95% CI, 0.65-1.18).

OS outcomes were consistent with 
prior findings from the MONALEESA-3 
(NCT02422615) and MONALEESA-7 trials 
(NCT02278120), suggesting that deviation 
from the recommended dosage of 600 mg 
daily on a 3-weeks-on, 1-week-off cycle in 
combination with endocrine therapy will 
yield a similar OS benefit. Notably, inves-
tigators determined that neither length 
of treatment nor timing of dose reduction 
changed these results.

R E FE R E N CE
1. Hart LL, Bardia A, Beck JT, et al. Impact of ribociclib 

dose modifications on overall survival in patients with 

HR+/HER2–advanced breast cancer in MONALEESA-2. 

J Clin Oncol. 2022;40(suppl 16):1017. doi:10.1200/

JCO.2022.40.16_suppl.1017

All Patients With dMMR Rectal Cancer 
Experience Clinical Complete Response 
With Dostarlimab in Phase 2 Trial
Among 14 patients with stage II/III mismatch 
repair–deficient (dMMR) locally advanced 
rectal cancer, the clinical complete response 
(cCR) rate following treatment with single-
agent dostarlimab-gxly (Jemperli) was 
100%, according to data from a phase 2 trial 
(NCT04165772) presented at the 2022 ASCO 
Annual Meeting and simultaneously published 
in the New England Journal of Medicine.1,2 
“No patients have required chemotherapy, 
radiation, or surgery, [and] there has been 
no disease recurrence observed during the 
follow-up period,” Andrea Cercek, MD, said in 
a presentation of the data. “Longer follow-up 
is certainly required to establish the durability 
of this treatment. In conclusion, we believe 
these data provide the framework for immu-
noablative therapies. It highlights the clin-
ical impact of biomarker-driven therapy—in 
other words, moving precision medicine into 
early-stage disease.”

Cercek is section head of colorectal cancer 
and codirector of the Center for Young Onset 
Colorectal and Gastrointestinal Cancers at 
Memorial Sloan Kettering Cancer Center in 
New York, New York, where the trial was 
conducted. The median follow-up for the  
analysis was 6.8 months (range, 0.7-23.8). 
“The majority of our patients [achieve cCR] at 
6 months, but we did have a few at 3 months 
as well. [We have] quite a range from 0.7 to 
nearly 24 months, and all patients remain 
disease free,” Cercek said.

R E FE R E N CES
1. Cercek A, Lumish MA, Sinopoli JC, et al. Single agent PD-1 

blockade as curative-intent treatment in mismatch repair deficient 

locally advanced rectal cancer. J Clin Oncol. 2022;40(suppl 

17):LBA5. doi:10.1200/JCO.2022.40.17_suppl.LBA5

2. Cercek A, Lumish MA, Sinopoli JC, et al. PD-1 blockade 

in mismatch repair-deficient, locally advanced rectal 

cancer. N Engl J Med. Published online June 5, 2022. 

doi:10.1056/NEJMoa2201445
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Vitamin D Insufficiency Is 
Predicative of Paclitaxel-Induced 
Peripheral Neuropathy in Early-
Stage Breast Cancer
Baseline vitamin D insufficiency may be 
a prognostic factor for increased risk of 
chemotherapy-induced peripheral neurop-
athy (CIPN) in patients receiving pacli-
taxel to manage early-stage breast cancer, 
according to a retrospective validation 
analysis of patients enrolled in the SWOG 
S0221 trial (NCT00070564).1,2 
   These findings may be especially mean-
ingful for Black patients with breast 
cancer, as the results demonstrated 
vitamin D insufficiency is more prevalent 
in this patient population.1

The findings were presented in a poster 
by Lidia Schapira, MD, FASCO, professor 
of medicine at Stanford University School 
of Medicine in California, during the 2022 
ASCO Annual Meeting, and showed that 
patients with vitamin D insufficiency 
demonstrated a higher risk of CIPN.

Vitamin D insufficiency was defined as 
20 ng/mL, with higher levels signifying 
vitamin D sufficient status. Overall, the 
rate of grade 3/4 CIPN was 21%  
(n = 397) among patients with sufficient 
status compared with 14% (n = 794) 
among those with vitamin D insufficiency 
(odds ratio [OR], 1.57; 95% CI, 1.14-1.15; P 
= .005). After adjusting for covariates, the 
OR was 1.39 (95% CI, 0.98-1.97; P = .066).1

Notably, the findings also revealed Black 
patients had a higher incidence of vitamin 
D insufficiency, which may correlate with 
higher incidence of CIPN. Seventy-seven 
percent of Black patients (n = 109) had 
vitamin D insufficiency compared with 
28% of White patients (n = 997).1

The rate of grade 3/4 CIPN among Black 
patients with vitamin D insufficiency  
(n = 84) was 31%. These patients were also 
less likely to be taking vitamin D supple-
ments (P = .046). In an analysis comparing 
the association of vitamin D  
 

insufficiency with incidence of CIPN among 
Black patients vs White patients, the OR 
was 2.48 (95% CI, 1.57-3.86; P < .001).

“Chemotherapy-induced peripheral 
neuropathy is the major treatment-limiting 
and debilitating toxicity of paclitaxel,” the 
study authors wrote in the poster. “Prior 
retrospective studies suggest vitamin D 
insufficiency is associated with higher risk 
and severity of paclitaxel-induced [periph-
eral neuropathy].”

These findings provide multiple take-
aways for providers seeking to improve 
their clinical practice, including the value 
of thorough and standardized baseline 
measurements, Schapira added. “We need 
to be more rigorous with measurements and 
the definitions. It is very important to have 
[uniform] baseline measurements,” she said. 

“I was very impressed [with the SWOG 
investigators], and I know most of my 
colleagues do not do such detailed physical 
exams before they see a patient who is about 
to [receive a] taxane. [This was] well done.”

R E FE R E N CES
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black patients in SWOG 0221. J Clin Oncol. 2022;40(suppl 

16):12023. doi:10.1200/JCO.2022.40.16_suppl.12023
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Sacituzumab Govitecan Outperforms 
Chemotherapy in HR+/HER2– Metastatic 
Breast Cancer
Results from the phase 3 TROPiCS-02 
trial (NCT03901339) demonstrated that 
sacituzumab govitecan-hziy (Trodelvy) 
improved progression-free survival (PFS)
outcomes vs standard-of-care single-agent 
chemotherapy for patients with hormone 
receptor–positive/HER2-negative breast 
cancer with endocrine therapy resistance. 
Findings presented during a press briefing 

at the 2022 ASCO Annual Meeting 
by Hope S. Rugo, MD, FASCO, 

professor of medicine and director 
of breast oncology and clinical 
trials education at the University of 

California, San Francisco,  
Helen Diller Family Comprehensive 
Cancer Center, showed that the anti-

body-drug conjugate reduced the risk 
of progression by 34%.1

At a median follow-up of  
10.2 months, the median PFS was  
5.5 months (95% CI, 4.2-7.0) with 

sacituzumab govitecan vs 4 months 
(95% CI, 3.1-4.4) with investigator’s 

choice of chemotherapy (HR, 0.66; 95% 
CI, 0.53-0.83; P < .0003). The overall 
survival data were not mature at the 

time of the primary analysis; however, 
investigators noted a numeric trend toward 
improvement with the antibody-drug 
conjugate vs standard care.

 “We analyzed PFS at several key land-
mark time points,” Rugo said. “The Kaplan-
Meier curves separated early and were 
consistent over time, with a higher propor-
tion of patients alive and progression free 
at all landmark time points.”

R E FE R E N CE
1. Rugo HS, Bardia A, Marmé F, et al. Primary results from 

TROPiCS-02: a randomized phase 3 study of sacituzumab 

govitecan (SG) versus treatment of physician’s choice 

(TPC) in patients (Pts) with hormone receptor–positive/

HER2-negative (HR+/HER2-) advanced breast cancer. 
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JCO.2022.40.17_suppl.LBA1001

Forgetfulness: A Significant Barrier 
to Oral Adherence in Older Patients 
With Prostate Cancer
Older patients with advanced prostate 
cancer who were prescribed enzalutamide 
(Xtandi) reported better adherence to oral 
treatment than those who were prescribed 
abiraterone, according to findings from a 
prospective trial of the Meet-URO network.
However, the results, recently presented 
during the 2022 ASCO Annual Meeting, 
showed that forgetfulness is a potential 
barrier to adherence with this treatment.1

Nonadherence rates were assessed by 
comparing the number of missed pills  
with the number of prescribed pills 
through pill counting, and an overall 
estimate was given based on the median 
of individual values. The percentage 
of missed pills per prescribed pills 
was 5.2% in the abiraterone cohort 
compared with 4.2% in the enzalutamide 
cohort (P < .001).

However, patients receiving enzalut-
amide were more likely to cite forgetful-
ness as their reason for nonadherence than 
their peers in the other cohort. 

The percentage of patients who cited 
forgetfulness as their reason was  
42% (38 patients) vs 17% (4 patients), 
respectively (P < .001).

“Physicians tend to treat [older patients 
with] mCRPC [metastatic castration-resis-
tant prostate cancer] with enzalutamide,” 
wrote study authors in the poster. 

“These [patients tend to be] more 
adherent to treatment; however, forgetful-
ness is a potential barrier.” 

R E FE R E N CE
1. Rescigno P, Maruzzo M, Rebuzzi SE, et al. Adherence to 

oral treatments in elderly advanced prostate cancer patients: 
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network. J Clin Oncol. 2022;40(suppl 16):12044.  
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USP <800>: Still a Work in Progress?
Powerful chemicals used in chemotherapy may pose safety hazards for oncology 
nurses, pharmacists, and other health care providers if not handled properly.
by Linda Childers

Because of the risks associated with 
handling chemotherapy drugs, safety 
guidelines surrounding their proper 

use have existed since 1981.1 The Oncology 
Nursing Society (ONS) and the National 
Institute for Occupational Safety & Health 
(NIOSH) have both recommended oncology 
nurses receive hazardous drug education, 
including safe storage, preparation, labeling, 
transportation, administration, and disposal 
of hazardous drugs and proper use of 
personal protective equipment (PPE).2

In 2016, the United States Pharmacopeial 
Convention (USP) updated the General 
Chapter USP <800> to set standards for 
the safe handling of hazardous drugs, 
with implementation of the new stan-
dards set scheduled for December 2019. 
Almost 3 years after USP <800> became 
the recommended standard, some hospi-
tals have improved their compliance, but 
Seth Eisenberg, ASN, RN, OCN, BMTCN, a 
retired oncology nurse now working as a 
consultant in Saint George, Utah, believes 
implementing USP <800> is still a work in 
progress for many hospitals.

“USP <800> requires pharmacies to store 
hazardous drugs in an externally ventilated, 
negative-pressure room with at least 12 
air changes per hour,” Eisenberg said in an 
interview with Oncology Nursing News®. “For 
pharmacies that were housed in the base-
ment of a hospital, this entail[ed] expensive 
modifications. In some cases, it was more 
cost-effective to build a new pharmacy 
rather than retrofit an old one.”

For nurses, USP <800> compliance entails 
increasing education about proper handling 
of hazardous drugs, implementing closed 
system drug-transfer devices (CSTDs), and 
using requisite PPE, according to Eisenberg. 
“One of the biggest changes in USP <800> 
is the requirement to use CSTDs when 
administering drugs,” he said. “Although 
ONS and NIOSH had recommended these 
devices, they weren’t required.”

CSTDs can prevent or minimize drug 
leakage, but Eisenberg said the cost can be 
prohibitive for some hospitals and clinics. 
“[Because] some components of CSTDs 
are meant for single use, it increases the 
overall cost of the medication,” he said. 
“The average price of a CSTD ranges from 
$8-$12 a dose.”

In addition to CSTDs, USP <800> 
requires nurses to double-glove and wear 
chemotherapy gowns, when administering 

chemotherapy drugs, 
which is consistent with 
ONS guidelines.

“NIOSH has provided best 
practice guidance for more than 
2 decades. But USP <800> 
is an enforceable standard 
with far-reaching 
implications for 
all facilities that 
handle hazardous 
drugs,” Eisenberg says. 

Meeting Enforceable 
Safety Requirements
Although guidelines for 
safe handling of hazardous oncology drugs 
aren’t new, USP <800> introduced safety 
standards that could be enforceable on 
a state level. 

“USP <800> gave teeth and enforceability 
to safety practices that already existed,” 
AnnMarie Walton, PhD, MPH, RN, OCN, 
CHES, FAAN, assistant professor in the 
School of Nursing at Duke University in 
Durham, North Carolina, explained in an 
interview with Oncology Nursing News®. 
“Implementing USP <800> is still a work 
in progress for many oncology units. Some 
of the oncology units that weren’t already 
using CSTDs are adopting them now that 
suppliers are able to meet the demand. 
Enforceability of the USP <800> require-
ment is being decided and regulated at 
the state level.”

Walton said oncology nurses are in 
a good position to advocate for safety 
changes and encourage adoption of USP 
<800> if their unit hasn’t already imple-
mented them. In addition, oncology nurses 
can educate patients and their care-
givers on safety measures that should be 
followed while chemotherapy is adminis-
tered in the hospital or at home after the 
patient is discharged.

Ensure Safety on an Outpatient Basis
MiKaela M. Olsen, DNP, MS, APRN-CNS, 
AOCNS, FAAN, clinical program director 
for oncology at The Johns Hopkins 
Hospital in Baltimore, Maryland, works at 
a hospital that began offering a curbside 
injection clinic to oncology patients in 
2020, during the height of the pandemic. 
“We had to find a way to ensure our 
patients could safely continue receiving 
chemotherapy while also protecting 

them from the coronavirus,” Olsen told 
Oncology Nursing News®.

Johns Hopkins initially conceived curbside 
injection clinics as a precaution during the 
pandemic. But Olsen said Johns Hopkins 
plans to continue these clinics for patients 
receiving chemotherapy, and other hospi-
tals have taken notice. “For many oncology 
patients, the curbside injection clinic offers 
both increased safety and convenience,” 
Olsen said. “They still have the option of our 
indoor injection clinic, but for patients with 
transportation and mobility issues, the curb-
side clinic is easier. They can have a family 
member drive them or take an Uber or Lyft 
to their appointment.”

Nurses staffing the curbside injection 
clinic wear full PPE, follow safety proto-
cols, and offer services including symptom 
assessment, port flushes, dressing changes, 
and chemotherapy. To date, the curbside 
injection clinic has seen over 7000 patients.

Although large health systems such as 
Johns Hopkins have embraced USP <800>, 
Olsen acknowledged that some smaller 
community hospitals are still working to 
implement USP <800> safety requirements. 
One way for hospitals to do this is to request 
a Health Hazard Evaluation from NIOSH. 
This evaluation identifies potential health 
hazards and recommends ways to reduce 
exposure. There is no cost for the evalua-
tions, but they pay off by providing peace 
of mind. “Compliance challenges vary from 
one health care setting to the next, but 
nurses can help identify areas in need of 
improvement,” Olsen said. 

For a full list of references, see the article on 
OncNursingNews.com ©
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Discussing Oncofertility With Adolescent 
and Young Adult Patients With Cancer
Conversations surrounding fertility preservation may differ between young men and 
young women with cancer, says one nurse practitioner.
by Lindsay Fischer

The level of invasiveness in fertility 
preservation can differ greatly 
between young men and young 

women with cancer. Oncology nurses should 
be conscious of this when crafting conversa-
tions about family planning with adolescent 
or young adult patients, according to Donna 
Herrera Bell, MSN, RN, NP-C.

Bell is a nurse practitioner at The 
University of Texas MD Anderson Cancer 
Center in Houston who spent 14 years 
working at MD Anderson Children’s Cancer 
Hospital with children and adolescents 
with leukemia and lymphoma. Recently, 
she helped develop a pediatric oncofertility 
consult service at MD Anderson.

In a recent episode of The Vitals, a 
bimonthly podcast devoted to oncology 
nursing, Oncology Nursing News® spoke 
with Bell about how nurses can help 
improve fertility conversations with these 
patients with cancer.

Conversations With Young Men Center 
on Family Building
“With men, we conduct fertility risk coun-
seling, we look at what the risks are—
according to the type of treatment they have 
received or plan to receive—and then make 
recommendations about fertility preserva-
tion,” Bell explained.

With men, Bell said, fertility preservation 
is much less invasive, and therefore, fertility 
conversations should revolve around a young 
man’s desire for family building in the future. 
Men who have gone through puberty can 
bank sperm prior to receiving chemotherapy, 
radiation, surgery, or other treatments 
that may pose a risk to fertility. However, 

providers should 
understand that 

patients 
with low 
fertility 

risk and low 
desire for 
biolog-
ical chil-
dren may 

choose 
to forgo 

additional 
clinical visits.
“Some young 

men have never considered [family building, 
and] some young men have very clear 
goals about their desires for future family 
building,” Bell said. “They say, ‘Yes. I want to 
have [biological] children in the future.’”

In contrast, some young men may be open 
to the idea of nonbiological children and 
may feel that navigating a sperm bank is too 
much of a burden while handling a cancer 
diagnosis. However, the oncology nurse 
should emphasize to these patients that once 
treatment has begun, the window for fertility 
preservation has closed.

“A great example is for young men with 
acute myeloid leukemia,” Bell said. “Their 
initial chemotherapy is going to be low risk 
in terms of fertility. However, if they do 
not respond [to frontline chemotherapy], 
their treatment will change and will 
usually require more aggressive treatment, 
which will change that risk of fertility. 
But the window to preserve fertility will 
have already closed [because] they’ve 
started chemotherapy.”

Therefore, it is important for nurses 
to have these candid conversations with 
young men and make it clear that risks may 
change, she said.

Young Women Must Consider 
Timeliness and Invasiveness  
of Procedures
Fertility preservation for women is both more 
intrusive and more time consuming than 
for men, meaning the decision can be more 
complex. “Fertility preservation for women 
is invasive,” Bell said. “It involves oocyte 
retrieval, where medications are given so the 
ovary will mature an oocyte for retrieval.”

Unfortunately, this process takes at least 
14 days to complete, meaning women must 
delay their cancer treatment by at least 
2 weeks to undergo the oocyte retrieval 
process. This delay can represent a signifi-
cant barrier to women considering fertility 
preservation, especially if their cancer is 
advanced and oncologists think it’s not safe 
to delay treatment by 2 weeks. Therefore, 
cancer stage and fertility risk are important 
conversations to have with young women 
during this process.

As in men, different treatments pose 
different fertility risks. If the ovary under-
goes radiation, this may pose a risk, as 

different chemotherapies represent different 
degrees of potential harm. However, unlike 
in men, age may play a role in determining 
risk in adolescent or young adult women. 
“Girls are born with all the eggs we are going 
to have, and we don’t make any more,” Bell 
explained. “Our window of fertility opens at 
puberty, and it closes at menopause. [That is] 
usually around age 50.”

For women in their late 20s or early 30s, 
for example, the ovarian reserve is already 
lower than that of a 16-year-old girl.1 Thus, 
an older woman is more sensitive to fertility 
risk than one who is younger.

As with young men, Bell suggests asking 
young women the following questions: What 
are your family building goals? Have you 
thought about what you want your family 
to look like? What are options you are 
open to pursuing?

“Having those individual discussions with 
patients, partners, and families is key to 
helping that adolescent or young adult feel 
like this is not something being taken from 
them,” she said.

Other Potential Barriers to Consider
Bell meets many young adults who think 
fertility is another thing cancer has jeop-
ardized for them. Providers should take 
the time to ensure patients understand the 
potential risks and the options available to 
them, decreasing any decisional regret they 
may feel in the future.

Unfortunately, fertility preservation for 
young patients is not covered by most insur-
ance companies. Some organizations help 
cover some of these costs; however, even with 
these resources, a procedure such as oocyte 
cryopreservation may be close to $7000 out 
of pocket for a patient—the same patient who 
recently received a cancer diagnosis.

Although not everyone can afford fertility 
preservation procedures, every provider can 
afford to have a meaningful conversation 
about these options with newly diagnosed 
patients, according to Bell. 

“Everyone can have this discussion, and 
every patient should feel empowered about 
making these decisions and having this 
choice,” she said. 

For a full list of references, see the article on 
OncNursingNews.com
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Normalize Palliative Care  
as Part of the Oncology Treatment Plan
Advanced practice providers play a critical role in increasing palliative care referrals.
by Marjorie Leslie, DNP, ACNP-BC, AOCNP, Director, Clinical Operations, Allegheny Clinic Medical Oncology, Allegheny Health Network Cancer Institute

Patients with cancer have signif-
icant needs that require basic and 
advanced palliative care services. 

The American Society of Clinical Oncology 
recommends palliative care as an essential 
element of medical oncology treatment.1 
However, gaining access to these services 
can be challenging because of limited 
resources and barriers to care.

Agne et al examined provider and 
nursing perceptions of barriers to referral 
for outpatient palliative care.2 They 
identified that the additional time spent 
seeking outpatient palliative care in other 
networks represented a burden for many 
patients and therefore recommended 
embedding a palliative care provider 
within an oncology team to remove this 
barrier and provide better access to these 
services. The expertise from the palli-
ative team is highly valuable; however, 
a lack of available resources may limit 
this approach. As a result, the authors 
recommended improved collaboration 
between the medical oncology and pallia-
tive care teams.

Within the Allegheny Health Network, 
we are fortunate to have palliative medi-
cine specialists to whom we refer patients. 
However, our medical oncology geographic 
footprint is large, spanning 9 counties and 
2 states. Resources are not consistently or 
immediately accessible at all our practice 
sites. In addition, referral of all patients 
who have any palliative care needs would 
quickly overwhelm the available specialist 
resources.  

Therefore, the team sought to engage 
advanced practice providers (APPs), 
who have historically played a signifi-
cant role in symptom management with 
this population.

Our network encouraged collaboration 
between the medical oncology division 
and the division of supportive care and 
palliative medicine to meet the pallia-
tive care needs of oncology patients. The 
team consisted of clinical and operational 
leaders from both divisions. Upon assess-
ment of available resources, they estab-
lished a plan for patients to have immediate 
access to both basic and advanced pallia-
tive care services. To facilitate that access, 
they decided to build a foundational palli-
ative medicine training program within 
the medical oncology APP team. The APP 
team included nurse practitioners and 

physician assistants who practice across 
the medical oncology division. These 
APP team members had various back-

grounds and skill sets 
relative to palliative 

care. Other key 
team members 

in nursing, 
social work, 
and naviga-
tion were 
also part of 

this initiative.
The goal of 

the program 
was to train 

a group of 
medical 

oncology APPs to meet primary palliative 
care needs at a 101 (primary) level and 
refer patients who needed palliative care 
services at a 102 (advanced) level to the 
palliative medicine specialists. To meet 
this goal, a call for champions was sent 
out to the medical oncology clinical team. 
From those clinics and hospitals who volun-
teered champions, staff were selected and 
assigned to each of our practice locations 
across the region. These champions served 
as subject matter experts for other team 
members in the medical oncology division. 
Additional palliative training was provided 
to the team by palliative medicine experts. 
The team also completed online modules 
within the Center to Advance Palliative 
Care platform. Furthermore, a select group 
of clinicians received additional training 
for crucial conversations with patients by 
attending the VitalTalk program.

In summary, this project has been helpful 
to normalize the concept that palliative 
services are a core component of the medical 
oncology patient care plan. We have engaged 
staff in this cooperative effort, and our future 
goals are to maintain and grow this program 
as well as evaluate its outcomes. 

R E FE R E N CES
1. Ferrell BR, Temel JS, Temin S, et al. Integration of pallia-

tive care into standard oncology care: American Society of 

Clinical Oncology clinical practice guideline update. J Clin 

Oncol. 2017;35(1):96-112. doi:10.1200/JCO.2016.70.1474

2. Agne JL, Bertino EM, Grogan M, et al. Too many appoint-

ments: assessing provider and nursing perception of 

barriers to referral for outpatient palliative care. Palliat Med 

Rep. 2021;2(1):137-145. doi:10.1089/pmr.2020.0114

The expertise from the palliative team 
is highly valuable; however, a lack 
of available resources may limit this 
approach. As a result, the authors 
recommended improved collaboration 
between the medical oncology and 
palliative care teams.”

Marjorie Leslie, DNP, ACNP-BC, AOCNP
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Tackling the Adverse Events  
of Immunotherapy 
by Igor Puzanov, MD, MSCI, FACP

Immunotherapy agents represent 
a transformational advance in our 
ability to treat many cancers. Rather 

than introducing a therapy that kills both 
healthy and malignant cells, immuno-
therapy agents harness the body’s natural 
ability to recognize and control the inva-
sive cells that can form tumors. 

Most patients who receive immuno-
therapies will experience few, if any, 
treatment-related adverse events (AEs). 
But some patients receiving these treat-
ments can experience serious AEs caused 
by an overactivation of the immune 
system and its effects on healthy cells. 

It is important for clinicians to identify  
AEs quickly and assign such toxicities 
an appropriate grade using the stan-
dard Common Terminology Criteria for 
Adverse Events 5.0 grading system. Based 
on that grading, treatment should be 
designed using standard guidelines devel-
oped by oncology societies, including the 
Society for Immunotherapy of Cancer and 
American Society of Clinical Oncology 
(ASCO). Most of the toxicities caused by 
immunotherapy drugs are reversible by 
using steroid or other immunosuppres-
sive therapies. 

It is critical to ensure clinicians recog-
nize and know how to manage these 
treatment-emergent AEs so patients can 
seek appropriate medical attention quickly 
and continue to take advantage of the bene-
fits of immunotherapy. 

Common AEs of Immunotherapy
Several immunotherapy drugs have been 
approved by the FDA to treat various types 
of advanced cancers. Approved immunother-
apies include CTLA-4 inhibitor ipilimumab 
(Yervoy); PD-1 inhibitors pembrolizumab 
(Keytruda), nivolumab (Opdivo), and cemi-
plimab (Libtayo); and PD-L1 inhibitors 
atezolizumab (Tecentriq) and avelumab 
(Bavencio) (TABLE 11-6).

Immunotherapy AEs can be difficult to 
identify because they can cause symptoms 
that are associated with common ailments 
and infections. Some of these adverse reac-
tions might resemble another medical issue 
but require a very different course of action. 
For example, pneumonitis, which a small 
number of patients on checkpoint inhibitor 
immunotherapy may experience, can cause 
some of the same symptoms as viral or 
bacterial respiratory infection but should be 
treated with steroids instead of antibiotics. 

The primary immunotherapy-related AEs 
patients and clinicians should be aware 
of include flulike symptoms, asthenia, 
arthralgias, and rash. Endocrinopathies 
such as thyroiditis, hypophysitis, adrenal 
insufficiency, and type I diabetes must be 
recognized quickly, as these complications 
may lead to the need for lifelong hormonal 
replacement therapy.

There have been reports of inflammation 
of organs, including pneumonitis, pancre-
atitis, hepatitis, nephritis, colitis, dermatitis 
(redness, itchiness, or rash), neuritis, uveitis, 
and myocarditis. Although myocarditis 
occurs in less than 1% of patients receiving 
immunotherapy, it is likely the most serious 
adverse reaction that can occur because 
of these agents.7 Early detection of this 
potentially fatal AE, which carries a 40% to 
50% risk of death, is critical, but there are 
currently no clear ways to accurately predict 
or identify this type of immunotherapy-asso-
ciated toxicity.7

I was recently part of a multidisciplinary 
team at Roswell Park Comprehensive Cancer 
Center, in Buffalo, New York, (Roswell 
Park) that identified troponin, a protein 
that enters the bloodstream only when the 
heart is damaged, as an early and reliable 
predictor of myocarditis in patients with 
cancer receiving immunotherapy with 
immune checkpoint inhibitors.7 

Findings of this retrospective study, which 
reviewed the records of 1001 patients with 
cancer who were treated with 1 or more 
immunotherapy agents at Roswell Park 
from 2016 to 2020, suggested that weekly 
troponin monitoring during the first 6 weeks 
of treatment could help physicians detect 

this rare but potentially fatal AE of immu-
notherapy. Any patient showing an elevation 
in troponin levels or signs of cardiotoxicity, 
such as angina or arrhythmia, should be 
referred to a cardio-oncology team for 
complete evaluation, including electrocar-
diogram, echocardiogram, or cardiac MRI. 

Although immunotherapy-related myocar-
ditis is extremely rare, it occurs with greater 
frequency and severity when immunotherapy 
drugs are given in combination, and early 
recognition is critical. For example, in a multi-
center analysis, my colleagues and I identi-
fied 2 cases of myocarditis that developed in 
patients with metastatic melanoma following 
treatment with a combination of ipilimumab 
and nivolumab, which are 2 commonly used 
immune checkpoint inhibitors.8

Treatment of Immunotherapy AEs
Reduction of immunotherapy-related AEs 
relies heavily on corticosteroids and other 
immunomodulatory agents, which should 
be prescribed to reduce the potential for 
short-term and long-term complications. It 
remains unclear whether prophylactic anti-
biotics should routinely be prescribed to 
reduce the potential for opportunistic infec-
tion in patients receiving steroids. Treatment 
should be individualized depending on each 
patient’s medical history, comorbidities, and 
underlying disease status, as well as the type, 
number, and severity of AEs. 

Guidance for Medical Professionals
Because immunotherapy is a relatively new 
treatment option, many of these agents have 
AEs that have not been previously observed. 
AEs stemming from immunotherapy use can 

Table 1. AEs of FDA-Approved Cancer Immunotherapies1-6

Agent Target Common AEs of any grade

Ipilimumab CTLA-4 Fatigue, diarrhea, increased ALT, hyperglycemia 

Pembrolizumab PD-1 Fatigue, rash, hyperglycemia, hypertriglyceridemia

Nivolumab PD-1 Fatigue, diarrhea, rash, increased ALT

Cemiplimab PD-1 Fatigue, rash, diarrhea, musculoskeletal pain

Atezolizumab PD-L1 Anemia, fatigue, decreased appetite, diarrhea

Avelumab PD-L1 Fatigue, lymphopenia, anemia, increased AST

AEs, adverse events; ALT, alanine transaminase; AST, aspartate aminotransferase.
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affect the skin, lungs, gastrointestinal and 
endocrine systems, joints, heart, and other 
organs. Some of these AEs are just beginning 
to be described. Therefore clinicians need 
guidance on how to recognize early signs, 
how to treat AEs, and when to refer a patient 
to a disease specialist. For this reason, I 
have been helping to create guidance for 
medical professionals who care for patients 
receiving immunotherapy drugs. Along with 
other experts in this field, I helped write the 
first consensus guidelines on how to recog-
nize and respond to immunotherapy-related 
AEs and am contributing to similar resources 
to be issued by ASCO and the National 
Comprehensive Cancer Network (TABLE 2).9 

Information is key in identifying and 
managing any AEs of immunotherapy. It 
is critical for medical professionals to give 
patients clear written guidance before a 
course of immunotherapy is started and 
to keep that flow of information going 
back and forth during clinic visits and 
between appointments.

When my patients who are receiving 
immunotherapy ask me about possible 

AEs, I stress that immunotherapy is an 
incredibly important and effective option 
for treating many cancers and that AEs are 
rare. I also strongly encourage my patients 
to become active participants in their 
treatment by learning about these possible 
AEs, monitor for these adverse reactions, 
and respond to any symptoms that develop. 
Together, we can help to ensure these new 
and advanced treatments are as effec-
tive as possible. 

Igor Puzanov, MD, MSCI, FACP, is senior vice 
president of clinical investigation, chief of the 
melanoma section, coleader of Cancer Center 
Support Grant Developmental Therapeutics 
Program, the Judith and Stanford Lipsey 
Endowed Chair in Clinical Cancer Research, 
professor of oncology, and director of the Early 
Phase Clinical Trials Program in the Department 
of Medicine at Roswell Park Comprehensive 
Cancer Center in Buffalo, New York.
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Table 2. Recommended Guidance for CTCAE-Based Cardiovascular AEs Associated With ICI Therapy9

Snapshot of guidance on treatment-emergent cardiotoxicities

Grade CTCAE description Guidance Specialist referral?

1 Abnormal cardiac biomarker testing, 
including abnormal ECG results

Recommend baseline ECG and cardiac biomarker assessment (ie, BNP, 
troponin) to establish whether there is a notable change during therapy

Mild abnormalities should be observed closely during therapy

If abnormal results are 
detected

2 Abnormal screening test with mild 
symptoms

Control cardiac diseases (eg, heart failure, atrial fibrillation)

Control cardiac disease risk factors proactively (hypertension, hyperlipidemia, 
discontinue smoking, and monitor diabetes)

Yes

3 Moderately abnormal testing or 
symptoms with mild activity

BNP  > 500 pg/mL, troponin > 99% institutional normal, new ECG findings

Consider withholding ICI

If a period of stabilization is achieved and definite cardiac toxicity was not 
identified, it may be reasonable to consider rechallenging the patient with ICI, 
with heightened monitoring.

If confirmed cardiac injury or decompensation, hold ICI therapy until stabilized

Optimally treat identified cardiac conditions

Consider corticosteroids if myocarditis suspecteda

Yes

4
Moderate to severe decompensation, 
IV medication or intervention required, 
life-threatening conditions

Permanently discontinue ICI

If myocarditis is identified, consider high-dose corticosteroids  
(1 mg/kg methylprednisolone IV) until improved to grade ≤ 1, then consider at 
least 4-5 weeks of tapering dosesa

Add immunosuppressive agents in severe refractory cases

Administer additional supportive treatments, including appropriate treatment 
of heart failure 

Yes

AE, adverse event; BNP, brain natriuretic peptide; CTCAE, Common Terminology Criteria for Adverse Events; ECG, electrocardiogram; ICI, immune 
checkpoint inhibitor; IV, intravenous.

aPatients with confirmed myocarditis or reasonable suspicion of myocarditis should receive emergent high-dose corticosteroids. 
Until data are available to determine when to start corticosteroids in patients with possible myocarditis, this decision should be made on a case-by-case 
basis. Active, ongoing consultation with a cardiologist should occur to discuss the risk/benefit of continuing ICI therapy, starting corticosteroids, or insti-
tuting other cardiac treatments.
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Is a Health Care Price Transparency  
Revolution at Hand?
by Marni Jameson Carey

A landmark federal rule that 
went into effect on July 1, 2022, 
could address the exploitation 

that many Americans face within the US 
health care system.

To misquote Paul Revere, “The prices 
are coming! The prices are coming!” The 
Transparency in Coverage Final Rule 
requires health care payers (insurers and 
self-insured group health plans) to unveil 
all previously secret negotiated prices with 
in-network providers.1 Payers must make 
public the individual amounts their health 
plans pay providers across all types of 
services and locations, including hospitals, 
doctors’ offices, imaging centers, outpatient 
surgery centers, and urgent care clinics.

This is critical for the millions of 
Americans who get their health insurance 
through their employers and whose average 
annual family health care premium rose to 
$22,221 in 2021,2 61% more than in 2010. 

These plans often include higher deductibles 
and co-pays, adding thousands of dollars in 
expenses. These outrageous costs are partly 
to blame for the 100 million Americans 
who have medical debt3 and the nearly 
two-thirds of Americans who put off neces-
sary medical care in the past year.4

The new insurance rule complements the 
Hospital Price Transparency Final Rule, 
which went into effect in January 2021, 
requiring hospitals to post all their prices by 
payer and plan as well as their discounted 
cash prices.5 Together, the 2 rules, once 
fully implemented and enforced, will deliver 
systemwide health care price transparency.

Why is this so revolutionary? This 
public posting of negotiated rates will give 
all purchasers of health care—patients, 
workers, employers, unions, and taxpay-
ers—a window into what their insurance 
premiums are actually buying them. They 
will see when their plan’s negotiated rates 

are higher than other plans or higher than 
the discounted cash prices for those without 
insurance. The ability to see payers’ nego-
tiated rates alongside hospital charges will 
help patients choose lower-cost providers 
and higher-value plans while giving them 
unprecedented price certainty and more 
control of their health care spending.

They will see, for instance, that prices 
vary as much as 10 times for the same 
services. Data will show that an MRI scan 
at one facility costs $350, whereas the 
same scan at a nearby imaging center costs 
$3500 and that a cesarean delivery could 
cost $6000 or $60,000 at the same hospital 
depending on the plan, with no difference 
in quality.6 With unveiled prices, consumers 
will be able to shop for care the way they do 
for every other product or service.

For a full list of references, see the article on 
OncNursingNews.com
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Dispelling Nutrition Myths for Patients 
With Cancer 
Entering the words nutrition and cancer into Google returns as many as 718 million 
hits. With an overabundance of opinions, it can be challenging to separate fact  
from fiction.
by Nicole Franklin, MS, RDN, CSO, LDN

Myth No. 1: Sugar Feeds Cancer
Sugar gets a bad rap, no bones about it. 
The American Institute for Cancer Research 
recommends individuals reduce the amount 
of sugar-sweetened beverages and foods 
with added sugar in their diet as a way to 
help prevent cancer.1 When a diet is concen-
trated in sugar, it usually lacks the fruits, 
vegetables, and phytonutrients our bodies 
need. However, it is important to remember 
that sugar is not the sneaky spy it is 
projected to be. Sugar cannot discern which 
cells are cancerous and then exclusively 
feed only those; it will feed all the cells 
in the body. Individuals who reduce their 
sugar intake during treatment and conse-
quently lose weight may cause additional 
harm to their body. Unintended weight loss 
as small as 5% increases a patient’s risk 
of mortality.2,3

Further, many patients may be under 
the impression that if they are overweight 
they cannot be malnourished. However, 
unintentional weight loss as small as 5% 
over 6 months is a risk factor for preca-
chexia.2,3 Sarcopenic obesity is frequently 
overlooked because the patient has a mantle 
of fat masking decreased muscle reserves.3 
This is a classic case of how the cover of 
a book can be misleading. Survival times 
can be shortest among those with obesity 
and sarcopenic weight loss.3 Meeting with 
a dietitian early during treatment can help 
patients correct early weight loss before it 
leads to more significant impacts, such as 

treatment delays.
The Bottom Line: 

Once a patient 
has received 

a diagnosis 
of cancer, 
they 
should 
maintain 
their 
intake 
of fruits, 
vegeta-

bles, and 
phytonu-

trients and 
avoid losing 

unexpected 

weight. Decline in quality of life and 
survival can occur with weight loss 
as small as 5%.

Myth No. 2: Soy Must Be Avoided 
After a Breast Cancer Diagnosis
Just ask anyone who has breast cancer: 
The word soy stirs all kinds of emotions. 
However, real soy foods such as tempeh, 
tofu, edamame, and miso are different 
from their highly processed cousin, soy 
protein isolates.3,4 Many studies show that 
consuming whole soy foods can reduce the 
risk of cancer.5

In a recent meta-analysis from April 2022, 
consumption of soy isoflavones was found 
to reduce the risk of breast cancer in both 
premenopausal and postmenopausal women.6 
It’s just another reason to stop the soy fear 
and consider using whole soy foods as a 
plant-based protein option.

The Bottom Line: Whole soy foods 
(edamame, tofu, tempeh, miso, etc) can 
reduce the risk of cancer.

Myth No. 3: Patients With Cancer  
Should Become Vegan and  
Eat Only Organic Foods
Following a vegan lifestyle for survivorship 
benefit is much like the square and rect-
angle rule we learned in school. A square 
is always a rectangle, but a rectangle is not 
always a square, right? A vegan lifestyle can 
be a healthy lifestyle providing survivorship 
benefit for some individuals. But a vegan 
lifestyle is not necessarily recommended for 
everyone. Eating plants (fruits, vegetables, 
whole grains, nuts, seeds, and beans) takes 
priority over organic, vegan, paleo, or vege-
tarian lifestyles.1,3

To become a certified organic farmer, a 
farm must submit applications, pay fees, and 
undergo routine testing.7 All these require-
ments increase cost, which is typically 
offset by the consumer. Research does show 
relatively small differences in polyphenol 
compounds and vitamin content when 
comparing organic and inorganic foods. 
These differences, however, appear to be 
insignificant and have yet to show a change 
in patient outcomes.3,8

The Bottom Line: Eating more plants 
is the priority.

What Can Dietitians Do to Help?
Patients and providers alike have a percep-
tion of what a dietitian should be or what 
a dietitian offers. As a result, both nurses 
and patients often put up barriers, telling 
themselves they already know what to do. 
The reality is that dietitians have so much 
to offer. They are not here to judge what or 
how a patient eats. Most of them came into 
this profession to help others. The training 
they’ve received helps them pick up subtle 
clues that can make a big difference in how 
patients feel or tolerate treatment.

Many patients’ symptoms can be improved 
by making simple changes in what and how 
they eat. Dietitians who are board-certified 
specialists in oncology nutrition are trained 
to look for signs of malnutrition and treat-
ment-specific adverse effects.

The Bottom Line: Take advantage of 
having an oncology dietitian on your team 
(the sooner the better!).

Nutrition as a science constantly changes 
and evolves. As dietitians, we do our best 
to stay updated on the changing trends, 
research, and practical applications. 
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FOR WHOM IS THIS DRUG APPROVED?

Fam-trastuzumab deruxtecan-nxki (Enhertu) is approved for the 
following indications: 1

• December 2019: Patients with unresectable or metastatic 
HER2-postitive breast cancer who previously received 2 or 
more anti–HER2-based regimens

• January 2022: Patients with locally advanced or metastatic 
HER2-postitive gastric or gastroesophageal junction (GEJ) 
adenocarcinoma who previously followed a trastuzumab 
(Herceptin)-based regimen

• May 2022: Patients with unresectable or metastatic 
HER2-positive breast cancer who previously followed an 
anti–HER2-based regimen either in the metastatic setting or 
the neoadjuvant/adjuvant setting with disease recurrence 
during or within 6 months of completing therapy

• August 2022: Patients with unresectable or metastatic 
HER2-low breast cancer who have received a prior 
chemotherapy in the metastatic setting or developed 
disease recurrence during or within 6 months of completing 
adjuvant chemotherapy

WHAT EFFICACY DATA BACK IT UP?

The DESTINY-Breast03 trial (NCT03529110) results supported 
the use of trastuzumab deruxtecan instead of ado-trastuzumab 
emtansine (T-DM1; Kadcyla) for patients with HER2-positive 
metastatic breast cancer who had already received trastuzumab 
(Herceptin) and a taxane. This was a phase 3 multicenter, 
randomly assigned trial. The investigators found that trastuzumab 
deruxtecan led to lower risk of disease progression or death.2 

The DESTINY-Gastric01 trial (NCT03329690) was an open 
label, randomly assigned phase 2 trial that evaluated the use 
of trastuzumab deruxtecan vs traditional chemotherapy for 

patients with HER2-positive advanced gastric cancers. The  
study results showed significant improvements in response and 
overall survival.3

The DESTINY-Breast01 trial (NCT03248492) studied the 
effectiveness of trastuzumab deruxtecan in patients previously 
treated for HER2-positive breast cancer. It was a phase 2 single-
arm study that demonstrated good results from trastuzumab 
deruxtecan in this population, with durable antitumor activity.4

The DESTINY-Breast04 trial (NCT03734029) evaluated 
outcomes for patients with HER2-low metastatic breast 
cancer defined as immunohistochemistry (IHC) 1+ or IHC 
2+/in situ hybridization negative. Patients treated with 
trastuzumab deruxtecan had improved progression-free survival 
vs physician’s choice chemotherapy in the primary efficacy 
population and across subgroups.5

HOW IT WORKS

Trastuzumab deruxtecan is a HER2-directed antibody and 
topoisomerase inhibitor conjugate composed of 3 components: 
a humanized anti-HER2 IgG1 monoclonal antibody, a 
topoisomerase inhibitor, and a tetrapeptide-based cleaver. After 
it binds to HER2 on the tumor cells, trastuzumab deruxtecan 
undergoes internalization and intracellular linker cleavage by 
lysosomal enzymes. Once released, the membrane-permeable 
deruxtecan causes DNA damage and apoptotic cell death.1 

HOW IT’S ADMINISTERED

Trastuzumab deruxtecan is administered once every 3 weeks. 
Initial administration of trastuzumab deruxtecan is 90 minutes. 
If tolerated, subsequent infusion is 30 minutes.1 

After demonstrating significant efficacy as a third-line treatment for patients with metastatic HER2-positive 
breast cancer, fam-trastuzumab deruxtecan-nxki (Enhertu) has gained approval from the FDA for 4 indications 
and is under investigation across solid tumors. Efforts to identify and mitigate known toxicities, such as 
interstitial lung disease, have led to safer administration of the agent.

Oncology Drug Crash Course

Fam-Trastuzumab 
Deruxtecan-Nxki (Enhertu)

Alyssa Hall, FNP-BC, AOCNP  
Donna Thomas, BSN, RN, OCN
Kellie Zeichner, BSN, RN, OCN



THE RECOMMENDED DOSE

6.4 mg/kg1 

ADVICE FOR NURSES WHO ADMINISTER  
THIS AGENT

Before initial infusion, baseline vital signs, nursing assessment, 
complete blood count (CBC) results, comprehensive metabolic 
panel results, pregnancy level, and echocardiogram results 
must be obtained. CBC is repeated every cycle to monitor 
for neutropenia, and the echocardiogram is repeated per 
institutional policy to monitor for left ventricular dysfunction or 
as clinically indicated. 

At Rutgers Cancer Institute of New Jersey in New 
Brunswick, in addition to physical assessment and patient 
account, respiratory status is evaluated before each infusion of 
trastuzumab deruxtecan using a 6-minute walk test with pulse 
oximetry monitored prior to ambulation and at completion. Safe 
handling of trastuzumab deruxtecan includes donning 2 pairs 
of chemotherapy-approved gloves and disposable gown per 
Oncology Nursing Society guidelines.6

WHAT TO INFORM PATIENTS ABOUT

During initial infusion, patient is instructed to report any 
acute symptoms of hypersensitivity such as sudden difficulty 
breathing, facial flushing, itchiness, hives, lower back pain, and 
chest pain. If a hypersensitivity reaction is noted, trastuzumab 
deruxtecan administration should be immediately stopped and 
emergency drugs such as diphenhydramine, famotidine, and 
dexamethasone administered as per institution policy. 

HOW TO SAFELY HANDLE THIS AGENT

Trastuzumab deruxtecan must be protected from light and 
administered via intravenous line or a central line such as  
port-a-cath.

HOW TO MANAGE ASSOCIATED  
ADVERSE EFFECTS

Patients treated in the outpatient setting and their family 
members should be aware of how to reach their health care 
team in the event of adverse effects and be taught to go to 
the emergency department in the event of a life-threatening 
emergency. Patients receiving trastuzumab deruxtecan should 
be aware of its most common adverse effects, including 
nausea, vomiting, fatigue, and alopecia. Nurses should make 
sure patients have antiemetics readily available at home and 
know how to take them if needed. Focus of instruction should 
be on the most serious adverse effects related to trastuzumab 
deruxtecan, including interstitial lung disease and pneumonitis. 
Patients should be aware of their baseline respiratory status and 
understand that if they begin coughing more or develop new or 
worsening breathing problems, they must reach out to the care 
team. Also, patients should know cardiac issues can occur with 
trastuzumab deruxtecan, which is why the health care team will 
obtain baseline echocardiogram results. However, any new or 
worsening swelling in the lower extremities, heart palpitations, 
extreme fatigue, dizziness, and worsening shortness of breath 
should be reported. Furthermore, patients should be educated 
on the increased risk for neutropenia with trastuzumab 
deruxtecan and notify their provider if they develop any 
symptoms of infection.
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