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Purpose: This study investigated why some clinicians switched growth hormone (GH) 
brands in pediatric patients with GH-related disorders to Norditropin® since the start of the 
COVID-19 pandemic, the clinicians’ perceptions of the results, and whether observations 
from this period of disruption could inform clinical practice in the future.
Patients and Methods: Clinicians (N=106) from the UK, France, Italy, and Japan who had 
switched at least one patient to Norditropin® from a GH therapy manufactured by a different 
pharmaceutical company between February and November 2020 participated. They com-
pleted an online survey and submitted patient report forms for up to three switched patients.
Results: Since the start of COVID-19, 39–54% of the reported consultations were virtual 
(ie, via telephone or online means) in the UK, France, and Italy. Overall, 17% of patients 
seen by respondents in the survey were switched to a different GH brand; approximately 
two-thirds of switches were to Norditropin®. Clinicians’ top considerations in choosing a GH 
brand were patient/carer feedback, patient support programs, and the need for easy-to-use 
therapies in the context of virtual consultations. The top reasons for switching patients to 
Norditropin® included ease of use, device features and benefits, better patient/carer feedback, 
and ease of training in device use via virtual consultations. Norditropin® was considered 
suitable for use in virtual or in-person consultations or a mixture of both. Based on patient/ 
carer feedback, 66% of clinicians believed that patients preferred Norditropin® to their 
previous therapy in terms of overall satisfaction.
Conclusion: In this survey, key considerations in prescribing GH therapy were ease of use 
and acceptability to patients and carers. If virtual consultations increasingly replace in-person 
ones, ease in training patients/carers in device use will be particularly important. A majority 
of clinicians considered that their patients preferred Norditropin® to their previous therapy.
Keywords: growth disorders, somatropin, virtual consultations, ease of use, Norditropin®

Plain Language Summary
This study surveyed 106 clinicians in the UK, France, Italy, and Japan who treat children 
with growth hormone (GH)-related disorders. We asked them for their reasons for switching 
patients to Norditropin® from a different GH brand since the start of COVID-19. Overall, the 
clinicians had treated 5699 children with GH and had switched 17% these children to 
a different GH brand between February and November 2020; 36% of consultations had 
been virtual (by telephone or online).

The key considerations for choosing a GH brand were patient/carer feedback, the patient 
support programs offered by pharmaceutical companies, and the need for therapies to be easy 
to use in the context of virtual consultations. Clinicians’ top reasons for switching patients to 
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Norditropin® during COVID-19 were as follows: it was 
a superior device that was easier for patients to use (53%); device 
features and benefits (39%); better patient/carer feedback (31%); 
and ease of training patients virtually to use the device (24%). 
Norditropin® was the clinicians’ most frequent choice for use in 
virtual or in-person consultations or a mixture of both. Based on 
a small sample of report forms for patients who had switched to 
Norditropin®, two-thirds of clinicians believed that patients pre-
ferred Norditropin® to their previous therapy.

In this survey, Norditropin® demonstrated the ability to meet 
key requirements for GH therapy: ease of use, acceptability to 
patients/carers, and ease in training users via virtual 
consultations.

Introduction
The COVID-19 pandemic has brought about challenges in 
many aspects of life around the world. Among these is the 
impact on healthcare of decreased patient contact with 
clinicians, in particular on the management of chronic 
diseases that require long-term monitoring and follow-up. 
A prime example is growth hormone (GH)-related disor-
ders that are treated with GH, such as GH deficiency in 
children and adults. Even before the advent of COVID-19, 
the management of these disorders faced many 
challenges,1–3 including dealing with the specific needs 
of children, as well as parents’ fears.

Recombinant GH (somatropin) is indicated for the 
treatment of a number of GH-related disorders.4,5 Several 
GH products and administration devices are available. All 
GH therapies currently approved for use in children 
require daily subcutaneous injection, although a number 
of once-weekly GH products are expected to enter the 
therapeutic landscape in the next few years. Norditropin® 

(somatropin, Novo Nordisk A/S, Denmark), a daily GH 
therapy, is indicated for GH deficiency (GHD) in children 
and adults, growth failure in Noonan syndrome, Turner 
syndrome, growth disturbance in children born small for 
gestational age, and growth retardation in pre-pubertal 
children due to chronic kidney disease; the approved indi-
cations vary by country. In addition, devices differ in the 
various countries (FlexPro®, NordiFlex®, NordiLet®, 
Norditropin® SimpleXx® used with NordiPen®), but the 
drug is already reconstituted in all and can be stored at 
room temperature for up to 21 days after first use.6

During 2020, supply shortages with a different GH 
brand,7 coupled with the COVID-19 pandemic, resulted 
in clinicians reporting proactive switches to Norditropin® 

from other GH treatments. The objectives of this study 

were to investigate the key reasons driving clinicians to 
switch pediatric patients to Norditropin® since the start of 
COVID-19; to assess clinicians’ ratings of patients’ qual-
ity of life (QoL) after the switch to Norditropin®; and to 
determine whether the results can provide any useful 
information for GH treatment in general during and after 
the pandemic.

Patients and Methods
A survey was carried out in the UK, France, Italy, and 
Japan by the market research company Instar. It was 
carried out between November 2020 and February 2021, 
and the data collected included patients switched to 
Norditropin® by clinicians between February and 
November 2020. Respondents were invited to participate 
at random from an established panel of healthcare profes-
sionals (HCPs) already identified as willing to participate 
in market research (See Supplement).

The respondents comprised endocrinologists, pediatri-
cians, and endocrinology nurses (the latter in the UK only, 
where they provide device training and ongoing support). All 
were involved in pediatric endocrinology, spent ≥50% of 
their professional time in direct patient care, and had 
switched at least one pediatric patient to Norditropin® from 
a different GH brand since the start of COVID-19. Full 
recruitment criteria are shown in the Supplement. 
Respondents completed a 15-minute online questionnaire 
(an abbreviated version is provided in the Supplement). 
Each respondent was asked to complete between one and 
three patient record forms (PRFs) for patients aged 4–18 
years old, treated with a GH therapy that was not 
Norditropin® and who were switched to Norditropin® since 
the start of COVID-19 (defined as February–March 2020).

No a priori calculations of sample size were performed; 
recruitment of potential respondents continued until 
a sample size of at least 22 respondents was obtained for 
each country. The results are presented descriptively for 
the overall sample and by country, patient age (4–9, 10– 
12, 13–18 years), and self-injection status; no statistical 
analyses are reported.

All relevant privacy requirements were adhered to, 
including informed consent, and the European 
Pharmaceutical Market Research Association guidelines 
were followed. Respondents were paid for completing 
the survey in line with fair market value within the 
industry.
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Results
Context in Which GH Treatment Was 
Given
A total of 106 clinicians responded to the survey (Table 1). 
Endocrinologists were the main survey participants in the 
UK, France, and Italy, while pediatricians (as opposed to 
pediatric endocrinologists) made up most of the sample in 
Japan. Between them, the clinicians had used GH in the 
treatment of 5699 children with GH-related disorders since 
the start of COVID-19 (Table 2).

The format of patient contacts (face-to-face or virtual, 
ie, via telephone or online means) since COVID-19 started 
is shown in Table 1. In the UK, Italy, and France, virtual 
means were used for patient engagement in 39–54% of 
appointments, whereas only 10% of appointments were 
conducted virtually in Japan.

Clinicians’ Attitudes Towards the 
Prescribing of GH Therapy During 
COVID-19
Clinicians’ attitudes towards the prescribing of GH ther-
apy were examined by asking them to reply “yes” or “no” 
to a series of statements. The results are shown in 
Figure 1.

Clinicians in all the countries stated that patient/carer 
feedback on their GH therapy was important to the 

clinician in deciding whether to switch the patient to 
a different GH brand. Similarly, patient/carer feedback 
on their device was also an important factor in the clin-
ician’s decision whether to switch the patients to 
a different GH device. The next most highly rated con-
siderations were “Patient support program/materials pro-
vided by a pharmaceutical company are important in 
deciding whether to switch to a different GH brand/ 
device” and “Telemedicine has put greater emphasis on 
the importance of an easy-to-use and patient-friendly 
device” (the latter especially in Italy).

The respondents were also asked to identify their main 
or most-commonly prescribed therapy for three patient 
scenarios: virtual consultations, in-person consultations, 
or a mixture of these two. The results are shown in 
Figure 2. Norditropin® was the most frequently mentioned 
therapy, cited in 48%, 41%, and 47% of the above scenar-
ios, respectively.

Treatment Decisions for Pediatric GH 
Patients Since the Start of COVID-19
Table 2 shows the proportion of all patients with diag-
nosed or suspected GH-related disorders who were treated 
with GH therapy during the survey period, and the dis-
tribution by age category. The proportion of patients with 
diagnosed or suspected GH-related disorders who were 
actually treated with GH varied from 46.5% in Japan to 

Table 1 Characteristics of Survey Respondents and Format of Patient Contacts

Number of Clinicians Total N=106 UK n=24 France n=22 Italy n=30 Japan n=30

Primary medical specialty, %
Endocrinologist 69 71 91 93 27

Pediatrician 27 13 9 7 73

Endocrinology nurse 4 17 0 0 0
Years in practice, mean 19.6 18.9 20.3 18.2 21.1

Time spent on tasks, mean, %
Providing direct patient care 88 82 90 93 85

Performing academic functions 6 6 6 3 7

Administrative functions 5 9 4 3 6
Other professional duties 1 3 0 1 2

Patient contact format since COVID-19, %
Virtual (video, Zoom, Skype etc) 19 25 24 24 6

Telephone-based 17 29 15 20 4

Total for virtual 36 54 39 44 10
In-office visits 61 44 57 51 89

Home visits 3 2 4 5 1

Total for face-to-face 64 46 61 56 90

Note: Percentages have been rounded.
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83.9% in Italy. The treated population was evenly distrib-
uted between age categories (4–9, 10–12, 13–18 years) in 
the UK and France. In Italy, the youngest age group made 
up only 25% of treated patients, and the middle age group 

accounted for a slightly higher percentage of patients than 
the oldest group. In Japan, approximately half of all 
patients were in the youngest group, and the oldest group 
had the smallest percentage of patients.

Table 2 Numbers of Pediatric Patients with Diagnosed or Suspected GH-Related Disorders Seen and Treated by the Respondents 
Since the Start of COVID-19 (February/March 2020) Up to the Point When They Completed the Survey, and Distribution by Age

All UK France Italy Japan

Number of clinicians 106 24 22 30 30

Patients seen with diagnosed or suspected GH-related disorders 8369 1868 3033 2665 803

Patients with GH-related disorders treated with GH 5699 1251 1838 2236 374
Patients with GH-related disorders treated with GH, % 68.1% 67.0% 60.6% 83.9% 46.5%

Patients by age category (as percent of GH-treated patients)
4–9 years 31.9% 34.1% 34.8% 25.0% 51.4%

10–12 years 35.6% 32.4% 34.5% 39.2% 29.9%

13–18 years 32.6% 33.5% 30.7% 35.9% 18.7%

Abbreviation: GH, growth hormone.

Figure 1 Clinicians’ attitudes towards GH prescribing since COVID-19, shown as percentage of respondents agreeing with the statements. The red box indicates the 
statements that received the highest agreement from respondents. *Refers to patient support program and home delivery program provided by a pharmaceutical company. 
**Refers to pediatric patients with GH-related disorders. 
Abbreviation: GH, growth hormone.
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Respondents were asked about the number of patients 
switching, initiating new therapy, continuing or disconti-
nuing therapy since COVID-19, and the proportions within 
each country are shown in Figure 3. Those continuing 
therapy were the largest group, and new GH therapy 
initiations were the second largest group, in all countries 
except Italy (where 33% of patients initiated new therapy 
and 25% continued their therapy). Since the start of 
COVID-19, among the respondents, 17% of patients over-
all were switched to a different GH therapy, ranging from 
9% in the UK to 24% in Italy. The brands and devices that 
patients were switched to by the respondents since the start 
of COVID-19 are shown in Supplementary Figure S1. 
Around two thirds of switches overall were to 
Norditropin®.

Characteristics of Patients Switched to 
Norditropin®

In total, 217 PRFs were submitted for patients who had 
been switched to Norditropin®. The demographics of the 
corresponding patients are shown in Table 3 by country, 
age group, and injection status. For the patients for whom 
PRFs were received, the peak in volume of switching 
during 2020 occurred earliest in Japan (February–April), 

in two peaks in Italy (February and May), and slightly 
later in the UK (May–June) and France (May–July).

More than half (123/217; 57%) of the PRFs provided 
were for the youngest age group. Highest mean age was 
10.1 years, reported in the UK, and the lowest 8.6 years, 
reported in Japan. Approximately a third of UK patients 
were self-injecting, compared with around a quarter in 
other markets. Around half of older patients were still 
relying on carers to inject. The proportions of patients in 
the different age groups and by injection status are shown 
for each country in Supplementary Table 1.

Table 3 also shows which Norditropin® device patients 
were switched to. This varied by country, reflecting 
national differences in device availability and familiarity: 
FlexPro® was prescribed for all patients in Japan (where 
only FlexPro® was available) and 64% in France; 
NordiFlex® for all patients in Italy (where only 
Nordiflex® was available) and 56% in the UK; and 
NordiPen® for 35% of patients in the UK and 36% in 
France. FlexPro® has only relatively recently become 
available in the UK and France.

The previous GH brand used, and mean durations of 
therapy on that brand, are shown in Table 3. Mean dura-
tion of previous therapy varied from 29.6 months (Italy) to 

Figure 2 Brands identified by clinicians (N=106) as their main/most commonly prescribed therapy for three patient scenarios. Shown as a percentage of the responses for 
each scenario. Manufacturers of brands are as follows: Genotropin® – Pfizer; Humatrope® – Lilly; Omnitrope® – Novartis; Nutropin AQ® – Genentech; Zomacton® – 
Ferring Pharmaceuticals; Saizen® – Merck; Growject® – JCR Pharmaceuticals.
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34.9 months (France). As expected, the mean duration of 
therapy was shortest in the youngest age group (26.9 
months).

Clinicians’ Reasons for Changing GH 
Therapy to Norditropin® and Estimation 
of Benefits
Respondents were asked to select their top three reasons 
for switching to Norditropin® in the current COVID-19 
pandemic environment (Supplementary Figure S2). 
Respondents most frequently cited a superior device 
that was easier for patients to use as the main advantage 
(53% of PRFs), and the device features and benefits 
(39%). Other frequently reported reasons were better 
patient/carer feedback (31%), supply issues with the 
previous therapy (29%), and ease of device training via 
telemedicine (24%). Due to the way in which the ques-
tionnaire was structured, it is not possible to ascertain 
the exact number of patients overall who were switched 
because of the above reasons. For patients who had 
switched, clinicians were asked how Norditropin® com-
pared to the previous GH brand in terms of the level of 
training and/or support required from HCPs. The choices 
available were “superior”, “inferior”, “no different” or 
“don’t know” (Supplementary Figure S3). Norditropin® 

was rated as superior by 56% of respondents overall and 
by 56% (UK), 38% (France), 57% (Italy), and 71% 
(Japan), respectively.

Respondents were then asked to assess patient/carer 
feedback for Norditropin® versus their previous therapy 
on a range of aspects. The options were as follows: 
“Norditropin® superior”, “no difference”, “previous ther-
apy superior”, or “don't know” (Supplementary Figure 
S4). For most aspects, clinicians considered that patients/ 
carers preferred Norditropin® versus their previous ther-
apy or considered there was no difference. Only a few 
clinicians reported that they did not know how patient/ 
carer feedback rated Norditropin® versus the previous 
therapy or that they considered that the feedback indi-
cated a preference for the previous therapy over 
Norditropin®. In the clinicians’ opinion, the top aspects 
in which patient/carer feedback rated Norditropin® as 
superior to previous therapy were as follows: overall 
patient satisfaction (66% of PRFs); overall patient pre-
ference versus previous device (64%); and ease of train-
ing/learning how to use (57%). Based on patient/carer 
feedback, clinicians considered that treatment adherence 
(compliance) was better (42% of PRFs) or equal (50%) 
with Norditropin® versus the previous therapy, or that 
the previous therapy was superior (2%); for 6% of PRFs, 

Figure 3 Treatment pathway for pediatric GH patients since the start of COVID-19: proportions (%) of patients switching, initiating new therapy, continuing or discontinuing 
therapy. 
Abbreviation: GH, growth hormone.
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Table 3 Patients Switched to Norditropin®: Demographic Characteristics, Norditropin® Device Prescribed, and Previous GH Brand: 
(a) by Country; (b) by Age and Injection Status

(a)

Total UK France Italy Japan

Number of PRFs N=217 n=43 n=47 n=75 n=52

Age, mean, years 9.2 10.1 8.9 9.4 8.6
Gender, male/female, % 62/38 60/40 62/38 57/43 71/29

Injection status: carer/self-injection, % 72/28 67/33 77/23 72/28 71/29

Norditropin® devicea that patient was switched to: FlexPro®/ 
SimpleXx® (NordiPen®)/Nordiflex®, %

40/15/ 
45

9/35/ 
56

64/36/0 0/0/100 100/0/0

Brandb previously used by patients who switched, % of patients

Genotropin® 45 46 40 35 61

Humatrope® 21 12 17 24 27
Omnitrope® 11 14 15 12 4

Nutropin AQ® 8 5 15 12 0

Zomacton® 7 18 9 4 0
Saizen® 6 5 4 13 0

Growject® 2 0 0 0 8

Therapy duration on previous brand

Mean duration, months 31.9 31.7 34.9 29.6 32.6

(b)

Age Group (Years) Injection Status

4–9 10–12 13–18 Carer-Injected Self-Injected

Number of PRFs n=123 n=57 n=37 n=156 n=61

Age, mean, years 6.7 11.0 14.8 8.6 10.8

Gender, male/female, % 54/46 81/19 62/38 61/39 66/34
Injection status by age category, carer/self-injection, % 83/17 61/39 51/49 – –

Norditropin® devicea that patient was switched to by category: 

FlexPro®/SimpleXx® (NordiPen®)/ Nordiflex®, %

42/15/ 

43

39/14/ 

47

32/16/ 

52

41/16/43 36/11/53

Brandb previously used by patients who switched, % of patients

Genotropin® 51 39 26 33 49

Humatrope® 18 21 29 28 18

Omnitrope® 11 11 14 11 11
Nutropin AQ® 6 11 14 11 7

Zomacton® 4 9 14 5 8

Saizen® 8 7 0 7 6
Growject® 2 2 3 1 5

Therapy duration on previous brand

Mean duration, months 26.9 39.5 36.8 30.0 36.8

Notes: aNorditropin® devices were available by country as follows: UK and France: FlexPro®, SimpleXx® (NordiPen®), Nordiflex®; Italy: Nordiflex® only; Japan: FlexPro® 

only. For details of other brands/devices in use by country, see Supplementary Figure S1; bManufacturers of brands are as follows: Genotropin® – Pfizer; Humatrope® – Lilly; 
Omnitrope® – Novartis; Nutropin AQ® – Genentech; Zomacton® – Ferring Pharmaceuticals; Saizen® – Merck; Growject® – JCR Pharmaceuticals. 
Abbreviation: PRFs, patient report forms.
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clinicians responded that they did not know how adher-
ence compared (Supplementary Figure S4).

Clinicians were also asked to rate their patients’ QoL 
after the switch to Norditropin®. They were offered the 
options of “improved significantly”, “improved some-
what”, “remained the same”, “declined somewhat”, 
“declined significantly”, or “unknown” (Supplementary 
Figure S3). The percentage of respondents who considered 
that patients’ QoL had improved after the switch to 
Norditropin® (combining the first two categories) was as 
follows: 63% (all); 55% (UK); 63% (France); 60% (Italy); 
and 73% (Japan). It is important to note that these were the 
clinicians’ own impressions, based on their assessments of 
the information available to them.

Discussion
We conducted a market research study among clinicians in 
four countries who treat pediatric patients with GH-related 
disorders and who had switched at least one patient to 
Norditropin® since the start of COVID-19, to establish 
what factors drove the switches, clinicians’ perceptions 
of the results, and whether useful general lessons could 
be learned.

The timing of the peaks in switch volume by country 
(based on the PRFs received) shows that “peak switching” 
occurred during the first wave of the pandemic in each 
country, suggesting that clinicians’ choices were affected 
by changed circumstances arising from the pandemic. 
Virtual consultations accounted for 36% of visits overall 
since the start of COVID-19, ranging from 54% in the UK 
to 10% in Japan. Unfortunately, we did not collect data for 
patient contact format prior to the pandemic. However, it 
is known that virtual consultations have increasingly 
replaced in-person healthcare consultations in many 
countries.8,9 The low proportion of virtual consultations 
in Japan may reflect a lower impact of the pandemic on 
daily life in that country, or an earlier recovery from the 
first wave.

We do not have the data to strictly compare numbers of 
referrals for GH disorders before and after the advent of 
COVID-19. One of the authors (MC) reports that at his 
center in Italy, there were 30% fewer new diagnoses of 
GHD-related disorders during lockdown compared with 
the previous year. We speculate that a decrease in referrals 
has probably occurred in many countries. The reasons may 
include the fact that, as children are not being seen in the 
presence of their peers, short stature is less likely to be 
recognized by carers. It is also very likely that programs of 

measuring and weighing children as part of routine health 
surveillance have been negatively impacted by the 
pandemic.

The survey results may indicate under-treatment of 
patients, as not all patients with diagnosed or suspected 
GH-related disorders were actually treated with GH since 
the start of COVID-19 (Table 2). The survey did not 
collect data on the proportions of patients with GH- 
related disorders who were actually treated prior to 
COVID-19, and we were not able to find any published 
data on this aspect pre-COVID-19. The proportion of GH- 
related disorders actually treated may also vary due to 
differences in the management and basis for treatment 
reimbursement of “GH-related disorders” in the different 
countries (for example, Note 39 of the relevant Italian 
regulations specifies the inclusion of conditions that are 
not necessarily included in other countries for hospital 
admission).10

Clinicians’ top considerations in deciding on a GH 
brand since the start of COVID-19 were patient/carer feed-
back, the materials provided by companies’ patient support 
programs, and the need for therapies to be easy to use in 
the context of virtual consultations. Similar themes were 
rated as most important among key advantages of 
Norditropin®, specifically the ease of use of Norditropin® 

devices and their features and benefits, and better patient/ 
carer feedback. The next most frequently mentioned item, 
supply issues with the previous therapy, was hopefully 
a one-off issue that would not usually play a role in 
prescribing decisions.

Virtual consultations are likely to represent an increas-
ing proportion of all consultations while the pandemic 
lasts and even afterwards, because perceived cost savings 
may be attractive to health authorities. However, virtual 
consultations have limitations, including a potential loss of 
in-person communication and non-verbal cues,8,9 and – in 
the context of pediatrics – height measurements. If virtual 
consultations do increasingly become the norm, then ease 
of use, ease of training users, and support assets will be 
very important. Norditropin® was the brand cited most 
often as being suitable for use in all three patient scenarios 
of virtual consultations, in-person consultations, or 
a mixture of the two. However, it must also be borne in 
mind that the respondents had all switched GH therapy to 
Norditropin® for at least one patient, and are therefore not 
necessarily representative of all clinicians treating children 
with GH-related disorders.
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A further challenge with virtual consultations is that of 
monitoring and maintaining a record of children’s height 
accurately. Companies supplying GH could possibly work 
with clinicians to find a solution for remote measurement 
methods that could be included in their patient support 
programs. Alternatively, local pediatricians could be 
asked to perform interim face-to-face consultations 
between delayed endocrinology visits, particularly for 
patients living in remote areas, or specialists could work 
with local HCPs to arrange for measurements to be made 
in local clinics. This possibility further emphasizes the 
need for easy-to-use and easy-to-train devices that provide 
accurate dosing. The good experience reported with 
Norditropin® devices in Japan confirms their acceptability 
not just to endocrinologists but also to pediatricians.

Among the HCPs surveyed in the current study, 17% of 
patients had been switched from one GH brand to another, 
and approximately two-thirds of switches overall were to 
Norditropin® from a different GH brand. Extensive long- 
term efficacy and safety data are available for 
Norditropin®,11,12 which was first introduced in 1988. 
The Norditropin® devices used in the countries surveyed 
here were primarily NordiFlex® and FlexPro®, and to 
a lesser extent SimpleXx® cartridges used with 
NordiPen® (in the UK and France). All of these devices 
were designed to be simple and easy to use, and have been 
highly rated by patients in usability and preference 
studies.13–18 In particular, the size of the FlexPro® pen 
makes it easy to hold for different sized hands and it has 
a push dose button requiring less injection force than other 
devices and an end of dose click to confirm dose 
delivery.19 Other advantages of Norditropin® are the use 
of a histidine buffer and thin-walled NovoFine® needles to 
minimize pain,20,21 and the availability for most 
Norditropin® devices of PenMate®, an optional accessory 
that hides the needle and automates needle insertion.22

For the patients who had switched to Norditropin®, the 
majority of clinicians overall rated Norditropin® favorably 
in terms of the level of training and/or support required 
from HCPs. Based on patient/carer feedback, clinicians 
were of the opinion that most patients/carers considered 
Norditropin® superior to or no different than the previous 
therapy. Regarding adherence, 42% of clinicians consid-
ered adherence to treatment to be better with Norditropin® 

versus previous therapy, with 50% assessing that there was 
no difference and 6% saying they did not know. Clinicians 
also estimated that patients’ QoL had improved after the 
switch to Norditropin®. The survey did not question 

respondents on the reasons for their assessments of 
improved QoL, and relied on respondents’ memory, 
which may have resulted in a recall bias. Direct patient 
feedback on adherence and QoL would clearly have been 
preferable, but preliminary investigation showed that it 
was not feasible to obtain a sufficient sample size within 
the required timeframe.

The data provide some interesting comparisons 
between different countries and age groups for this group 
of patients, bearing in mind that they are based on a self- 
selected sample of clinicians, and only on the submitted 
PRFs for patients switched to Norditropin®. Patients’ 
mean age was 9.2 years overall, ranging from 8.6 in 
Japan to 10.1 years in the UK. The lower mean age in 
Japan may reflect the fact that many patients are seen and 
managed by pediatricians rather than endocrinologists, 
possibly reducing the time from presentation to diagnosis 
and treatment. The majority (57%) of the PRFs for 
switched patients overall were for the youngest age 
group, possibly because patients new to therapy may 
need to try more than one device before the patient/carer 
feels at ease administering injections. Conversely, the 
older age group accounted for the lowest proportion of 
switches to Norditropin® in all countries. Older children 
may be more established on their GH device and therefore 
less likely to consider a switch.

Among the submitted PRFs, the percentage of male 
patients was 62% overall, ranging from 57% in Italy to 
71% in Japan. This preponderance of male patients does 
not suggest any bias in treatment switches but is in line 
with the gender distribution of GH-treated patients 
reported in earlier studies on GH disorders. For example, 
NordiNet International Outcome Study (NordiNet IOS) 
and the American Norditropin Studies: Web-Enabled 
Research Program (ANSWER) were long-term observa-
tional studies that assessed the effectiveness and safety of 
real-world treatment with Norditropin® for up to 10 years 
in 22 European countries and up to 14 years in the USA. 
In these studies, boys accounted for 57% and 69% of 
patients, respectively.11 A similar finding was reported 
from a long-term observational study of Genotropin® in 
Europe, the USA, and Japan.23

In Italy, differences in local treatment rules, the avail-
ability of devices, and regulatory system changes and 
regional tenders may have contributed to a large propor-
tion of patients initiating new GH therapy or switching to 
a different therapy.
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A limitation of this study, already mentioned above, is 
that respondents were, by definition, clinicians who had 
switched at least one patient to Norditropin® during the 
survey period. Furthermore, the patient data presented is 
only a “snapshot” of patients who had switched to 
Norditropin®, as clinicians were asked to submit no more 
than three PRFs (so that the survey would not be too burden-
some for respondents). In the light of this limited number of 
clinicians and PRFs, we considered that statistical analyses of 
differences between groups would not be meaningful.

Further limitations are that respondents may have been 
restricted in their choice of therapy by local guidelines or 
formularies, and that patients’ QoL post-switch was 
reported by the treating clinicians and not by the patients 
themselves. Despite these limitations, the survey provides 
an interesting indication of factors affecting treatment 
decisions during the COVID-19 pandemic in 2020, and 
how these decisions compared between the four countries.

Conclusion
Clinicians in four countries who had switched at least one 
pediatric patient to Norditropin® since the start of COVID- 
19 were surveyed. Respondents rated ease of use and 
acceptability to patients and carers as key considerations 
in prescribing GH therapy. Ease in training patients/carers 
in the use of therapy is particularly important in a setting 
of virtual consultations, which may increasingly be the 
“new normal” as a result of the COVID-19 pandemic. 
Norditropin® was the therapy most frequently identified 
by respondents as their preferred choice for virtual or in- 
person consultations or a mixture of both.

Data Sharing Statement
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article and supplementary materials.
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