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EXECUTIVE SUMMARY
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity Skytrofa (lonapegsomatropin-tcgd) is necessary to ensure the benefits outweigh its risks.  
Ascendis Pharma Endocrinology Division A/S submitted a Biologic Licensing Application (BLA) 761177 for 
lonapegsomatropin-tcgd with the proposed indication for the treatment of pediatric patients 1 year and 
older who weigh at least 11.5 kg and have growth failure due to inadequate secretion of endogenous 
growth hormone (GH).  The serious risks associated with lonapegsomatropin-tcgd include increased 
mortality in patients with acute critical illness, severe hypersensitivity, increased risk of neoplasms, 
glucose intolerance and diabetes mellitus, intracranial hypertension, fluid retention, hypoadrenalism, 
hypothyroidism, slipped capital femoral epiphysis, progression of preexisting scoliosis, pancreatitis, 
lipoatrophy, sudden death in pediatric patients with Prader-Willi Syndrome, and laboratory tests.  These 
serious risks are also listed in the warnings and precautions section of approved recombinant human 
growth hormone (somatropin) formulations.  The applicant did not submit a proposed REMS or risk 
management plan. 

DRM and Division of General Endocrinology (DGE) agree that a REMS is not necessary to ensure the 
benefits of lonapegsomatropin-tcgd outweigh its risks.  The efficacy of lonapegsomatropin-tcgd was 
supported by the CT-301 study, in which lonapegsomatropin-tcgd was effective for the treatment of 
growth failure associated with pediatric growth hormone deficiency based on improvement in 
annualized height velocity.  The serious risks associated with lonapegsomatropin-tcgd of increased 
mortality in patients with acute critical illness, severe hypersensitivity, increased risk of neoplasms, 
glucose intolerance and diabetes mellitus, intracranial hypertension, fluid retention, hypoadrenalism, 
hypothyroidism, slipped capital femoral epiphysis, progression of preexisting scoliosis, pancreatitis, 
lipoatrophy, sudden death in pediatric patients with Prader-Willi Syndrome, and laboratory tests will be 
communicated in the warnings and precautions section of the label.  The likely prescribers will be 
endocrinologists who should have experience managing the serious adverse events reported with 
lonapegsomatropin-tcgd.  

1 Introduction
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME)a Skytrofa (lonapegsomatropin-tcgd) is necessary to ensure the benefits outweigh its risks.  
Ascendis Pharma Endocrinology Division A/S submitted a BLA 761177 for lonapegsomatropin-tcgd with 
the proposed indication for the treatment of pediatric patients 1 year and older who weigh at least 11.5 
kg and have growth failure due to inadequate secretion of endogenous growth hormone (GH).1  This 
application is under review in the Division of General Endocrinology (DGE).  The applicant did not submit 
a proposed REMS or risk management plan.

2 Background

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.
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2.1 PRODUCT INFORMATION
Skytrofa (lonapegsomatropin-tcgd), an NME, is a human growth hormone proposed for the treatment of 
pediatric patients 1 year and older who weigh at least 11.5 kg and have growth failure due to 
inadequate secretion of endogenous GH.  Lonapegsomatropin-tcgd is a long-acting prodrug of a human 
growth hormone (somatropin).  It consists of a parent drug, somatropin, that is conjugated to a 
methoxypolyethylene glycol carrier via a proprietary TransCon Linker.  It is supplied as 3 mg, 3.6 mg, 4.3 
mg, 5.2 mg, 6.3 mg, 7.6 mg, 9.1 mg, 11 mg, and 13.3 mg prefilled cartridges for injection.  The proposed 
dosing regimen is lonapegsomatropin-tcgd 0.24 mg/kg subcutaneous injection once weekly.b  
Lonapegsomatropin-tcgd should be discontinued for stimulation of linear growth once epiphyseal fusion 
has occurred.  Lonapegsomatropin-tcgd was designated as an orphan product.  Lonapegsomatropin-tcgd 
is not currently approved in any jurisdiction.

2.2 REGULATORY HISTORY
The following is a summary of the regulatory history for lonapegsomatropin-tcgd BLA 761177 relevant to 
this review:  

 04/13/2020:  Orphan drug designation granted

 06/25/2020: BLA 761177 submission for the treatment of pediatric patients 1 year and older 
who weigh at least 11.5 kg and have growth failure due to inadequate secretion of endogenous 
GH received

 12/07/2020: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for lonapegsomatropin-tcgd 

 06/11/2021:  Major amendment acknowledgment letter sent to the applicant; PDUFA goal date 
extended by 3 months to provide time for a full review of the submission.  

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION
Growth hormone deficiency (GHD) is a rare disorder in childhood.2  The prevalence of GHD in children is 
at least 1:3480 in the United States.3,4,c  The signs and symptoms of GHD include short stature, poor 
height velocity, and delayed bone age and in neonates may include hypoglycemia, prolonged jaundice 
with or without giant cell hepatitis, and microphallus.4,5,d

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug.
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3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS
The Pediatric Endocrine Society guidelines for Growth Hormone and Insulin-Like Growth Factor-I 
Treatment in Children and Adolescents recommend growth hormone to normalize adult height and 
avoid extreme shortness in children and adolescents with GHD.6  The first recombinant human growth 
hormone was approved by the FDA in 1985 and since then a number of recombinant human growth 
hormone (somatropin) formulations have been approved by the FDA for the treatment of pediatric 
patients with growth failure due to GHD.4,5,6  

4 Benefit Assessment
The pivotal trial NCT 02781727 (CT-301) supporting this application for efficacy and safety consisted of a 
Phase 3, multi-center, randomized, open-label, active-controlled, parallel-group study which evaluated 
lonapegsomatropin-tcgd in treatment-naive, prepubertal pediatric patients with GHD.1,4,7 Patients 
(N=161) were randomized to lonapegsomatropin-tcgd 0.24 mg/kg once-weekly (N=105) or somatropin 
0.034 mg/kg daily (N=56).  The primary endpoint was annualized height velocity at Week 52.  The 
annualized height velocity was 11.2 cm/year in the lonapegsomatropin-tcgd group and 10.3 cm/year in 
the somatropin group; estimate of treatment difference 0.9 (95% CI 0.2 to 1.5).  The FDA clinical 
reviewer concluded lonapegsomatropin-tcgd was effective for the treatment of growth failure 
associated with pediatric GHD based on improvement in annualized height velocity.e

5 Risk Assessment & Safe-Use Conditions
The safety of lonapegsomatropin-tcgd was evaluated in a Phase 3 clinical trial NCT 02781727 (CT-
301).1,4,7,f  In the safety population, 105 patients received lonapegsomatropin-tcgd and 56 patients 
received somatropin.  Common adverse reactions reported with lonapegsomatropin-tcgd included viral 
infection, pyrexia, cough, nausea and vomiting, hemorrhage, diarrhea, abdominal pain, and arthralgia 
and arthritis.

The serious risksg associated with lonapegsomatropin-tcgd which include increased mortality in patients 
with acute critical illness, severe hypersensitivity, increased risk of neoplasms, glucose intolerance and 
diabetes mellitus, intracranial hypertension, fluid retention, hypoadrenalism, hypothyroidism, slipped 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease or condition.

f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events that may be 
related to the drug and the background incidence of such events in the population likely to use the drug.

g Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-threatening 
adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant 
disability/incapacity, or a congenital anomaly/birth defect. Important medical events that may not result in death, be life-
threatening, or require hospitalization may be considered a serious adverse drug experience when, based upon appropriate 
medical judgment, they may jeopardize the patient or subject and may require medical or surgical intervention to prevent one of 
the outcomes listed in this definition.
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capital femoral epiphysis, progression of preexisting scoliosis, pancreatitis, lipoatrophy, sudden death in 
pediatric patients with Prader-Willi Syndrome, and laboratory tests are summarized in the sections 
below.  If approved, these risks will be communicated in the warnings and precautions section of the 
label.  The serious risks below are also listed in the warnings and precautions section of approved 
recombinant human growth hormone (somatropin) formulations.8,9

5.1  INCREASED MORTALITY IN PATIENTS WITH ACUTE CRITICAL ILLNESS
Section 5.1 of the draft labeling states that increased mortality in patients with acute critical illness due 
to complications following open heart surgery, abdominal surgery or multiple accidental trauma, or 
those with acute respiratory failure have been reported with somatropin.  Lonapegsomatropin-tcgd is 
contraindicated in patients with acute critical illness after open heart surgery, abdominal surgery or 
multiple accidental trauma, or those with acute respiratory failure due to the risk of increased mortality 
with use of pharmacologic doses of somatropin.

5.2 SEVERE HYPERSENSITIVITY
Section 5.2 of the draft labeling states that serious systemic hypersensitivity reactions, including 
anaphylactic reactions and angioedema, have been reported with somatropin products.  
Lonapegsomatropin-tcgd is contraindicated in patients with hypersensitivity to somatropin or any of the 
excipients in lonapegsomatropin-tcgd.  The proposed label states to inform patients and caregivers that 
such reactions are possible, and that prompt medical attention should be sought if an allergic reaction 
occurs.

5.3 INCREASED RISK OF NEOPLASMS
Section 5.3 of the draft labeling states that there is an increased risk of malignancy progression in 
patients with active malignancy with somatropin treatment.  Lonapegsomatropin-tcgd is contraindicated 
in patients with active malignancy.  The proposed label states that any preexisting malignancy should be 
inactive and its treatment complete prior to instituting therapy with lonapegsomatropin-tcgd and to 
discontinue lonapegsomatropin-tcgd if there is evidence of recurrent activity.

Section 5.3 of the draft labeling also states an increased risk of a second neoplasm in childhood cancer 
survivors treated with radiation to the brain/head for their first neoplasm and who developed 
subsequent GHD, has been reported with somatropin.  The proposed label recommends monitoring all 
patients with a history of GHD secondary to an intracranial neoplasm routinely while on somatropin 
therapy for progression or recurrence of the tumor.

Section 5.3 of the draft labeling also states as children with certain rare genetic causes of short stature 
have an increased risk of developing malignancies, practitioners should thoroughly consider the risks 
and benefits of starting somatropin in these patients.  The proposed label recommends if treatment 
with somatropin is initiated, to carefully monitor these patients for development of neoplasms. The 
proposed label also recommends to monitor patients on somatropin therapy carefully for increased 
growth, or potential malignant changes, of preexisting nevi and to advise patients/caregivers to report 
marked changes in behavior, onset of headaches, vision disturbances and/or changes in skin 
pigmentation or changes in the appearance of pre-existing nevi.
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5.4 GLUCOSE INTOLERANCE AND DIABETES MELLITUS

Section 5.4 of the draft labeling states that treatment with somatropin may decrease insulin sensitivity, 
particularly at higher doses, and that new onset type 2 diabetes mellitus has been reported with 
somatropin.  The proposed label recommends to monitor glucose levels periodically in all patients 
receiving lonapegsomatropin-tcgd, especially with risk factors for diabetes mellitus such as obesity or a 
family history of diabetes mellitus, to monitor closely patients with preexisting type 1 or type 2 diabetes 
mellitus or impaired glucose tolerance, and to adjust the doses of antihyperglycemic drugs as needed 
when lonapegsomatropin-tcgd is initiated.

5.5 INTRACRANIAL HYPERTENSION
Section 5.5 of the draft labeling states that intracranial hypertension, with papilledema, visual changes, 
headache, nausea, and/or vomiting, has been reported with somatropin.  The proposed label 
recommends to perform fundoscopic examination routinely before initiating treatment with 
lonapegsomatropin-tcgd to exclude preexisting papilledema and periodically thereafter and if 
papilledema is observed by fundoscopy to stop treatment.  The proposed label also states if somatropin-
induced intracranial hypertension is diagnosed, to restart treatment with lonapegsomatropin-tcgd at a 
lower dose after intracranial hypertension associated signs and symptoms have resolved.

5.6 FLUID RETENTION
Section 5.6 of the draft labeling states that fluid retention, which may include edema, arthralgia, 
myalgia, nerve compression syndromes including carpal tunnel syndrome/paresthesia, may occur with 
somatropin therapy.

5.7 HYPOADRENALISM
Section 5.7 of the draft labeling states that patients who have or are at risk for pituitary hormone 
deficiency(s) may be at risk for reduced serum cortisol levels and/or unmasking of central (secondary) 
hypoadrenalism with somatropin therapy.  In addition, patients treated with glucocorticoid replacement 
for previously diagnosed hypoadrenalism may require an increase in their maintenance or stress doses 
after initiation of lonapegsomatropin-tcgd.  The proposed label recommends to monitor patients for 
reduced serum cortisol levels and/or need for glucocorticoid dose increases in those with known 
hypoadrenalism.

5.8 HYPOTHYROIDISM
Section 5.8 of the draft labeling states that undiagnosed or untreated hypothyroidism may prevent 
response to lonapegsomatropin-tcgd and that in patients with GHD, central (secondary) hypothyroidism 
may first become evident or worsen with lonapegsomatropin-tcgd.  The proposed label recommends 
performing periodic thyroid function tests in patients and to initiate or appropriately adjust thyroid 
hormone replacement therapy when indicated.

5.9 SLIPPED CAPITAL FEMORAL EPIPHYSIS 
Section 5.9 of the draft labeling states that slipped capital femoral epiphysis may occur more frequently 
in patients undergoing rapid growth.  The proposed label recommends evaluating pediatric patients 
with the onset of a limp or complaints of persistent hip or knee pain.
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5.10 PROGRESSION OF PREEXISTING SCOLIOSIS
Section 5.10 of the draft labeling states that somatropin increases growth rate and progression of 
existing scoliosis may occur in patients who experience rapid growth.  However, somatropin has not 
been reported to increase the occurrence of scoliosis.  The proposed label recommends monitoring 
patients with a history of scoliosis for disease progression.

5.11 PANCREATITIS
Section 5.11 of the draft labeling states that pancreatitis has been reported in pediatric patients with 
somatropin.  The proposed label states to consider pancreatitis in patients who develop persistent 
severe abdominal pain.

5.12  LIPOATROPHY
Section 5.12 of the draft labeling states lipoatrophy may occur with lonapegsomatropin-tcgd if it is 
administered subcutaneously at the same site over a long period of time.  The proposed label 
recommends rotating injection sites when administering lonapegsomatropin-tcgd to reduce this risk.

5.13 SUDDEN DEATH IN PEDIATRIC PATIENTS WITH PRADER-WILLI SYNDROME
Section 5.13 of the draft labeling states that fatalities in pediatric patients with Prader-Willi syndrome, 
with one or more risk factors including severe obesity, history of upper airway obstruction or sleep 
apnea, or unidentified respiratory infection, have been reported with somatropin.  Lonapegsomatropin-
tcgd is contraindicated in patients with Prader-Willi syndrome who are severely obese, have a history of 
upper airway obstruction or sleep apnea or have severe respiratory impairment due to the risk of 
sudden death.

5.14 LABORATORY TESTS
Section 5.14 of the draft labeling states that serum levels of inorganic phosphorus, alkaline phosphatase, 
and parathyroid hormone may be increased with somatropin.

6 Expected Postmarket Use
If approved, lonapegsomatropin-tcgd will primarily be used in both inpatient and outpatient settings.  
The likely prescribers will be endocrinologists.

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for lonapegsomatropin-tcgd beyond 
routine pharmacovigilance and labeling. 

8 Discussion of Need for a REMS
The FDA clinical reviewer recommends approval of lonapegsomatropin-tcgd on the basis of the efficacy 
and safety information currently available.  Lonapegsomatropin-tcgd is a pegylated somatropin for once 
weekly administration for the treatment of pediatric patients 1 year and older who weigh at least 11.5 
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kg and have growth failure due to inadequate secretion of endogenous GH.  The efficacy of 
lonapegsomatropin-tcgd was supported by the CT-301 study, in which lonapegsomatropin-tcgd was 
effective for the treatment of growth failure associated with pediatric GHD based on improvement in 
annualized height velocity.  The serious risks associated with lonapegsomatropin-tcgd of increased 
mortality in patients with acute critical illness, severe hypersensitivity, increased risk of neoplasms, 
glucose intolerance and diabetes mellitus, intracranial hypertension, fluid retention, hypoadrenalism, 
hypothyroidism, slipped capital femoral epiphysis, progression of preexisting scoliosis, pancreatitis, 
lipoatrophy, sudden death in pediatric patients with Prader-Willi Syndrome, and laboratory tests will be 
communicated in the warnings and precautions section of the label.  The serious risks associated with 
lonapegsomatropin-tcgd are not new or unusual to human growth hormone treatment.  The likely 
prescribers will be endocrinologists who should be familiar with the management of serious risks 
associated with human growth hormone therapy.

Growth hormone deficiency is a rare disorder in childhood.  The prevalence of GHD in children is at least 
1:3480 in the United States.  The signs and symptoms of GHD include short stature, poor height velocity, 
and delayed bone age and in neonates may include hypoglycemia, prolonged jaundice with or without 
giant cell hepatitis, and microphallus.  If approved, based on the efficacy and risk associated with 
lonapegsomatropin-tcgd for the treatment of pediatric patients 1 year and older who weigh at least 11.5 
kg and have growth failure due to inadequate secretion of endogenous GH, the DRM and DGE agree 
that a REMS is not necessary to ensure that the benefits outweigh the risks.  

9 Conclusion & Recommendations
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
lonapegsomatropin-tcgd to ensure the benefits outweigh the risks. At the time of this review, evaluation 
of safety information and labeling was ongoing.   Please notify DRM if new safety information becomes 
available that changes the benefit-risk profile; this recommendation can be reevaluated.
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