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Abstract

With most global healthcare resources focused on COVID-19, altered resource allocation is disrupting the continuum of care
for chronic endocrine conditions, including acromegaly. In order to assess the effects of COVID-19 on care of patients with
acromegaly, we conducted an international online survey of endocrinologists. The questionnaire was drafted by a Steering
Committee of acromegaly experts and covered both respondent demographics, contact and communication with patients,
and patient care. Respondent awareness was generated through social media campaigns and the survey completed online
using Google forms. The majority of endocrinologists who responded (N = 84) were based in Europe (67.9%) and were
female (58.3%). Slightly more than half of respondents worked in a specialized pituitary center (52.4%) and a large minority
cared for more than 50 acromegaly patients (47.6%). Most respondents (85.7%) indicated surgery was their first-line
treatment, with only 14.3% indicating medical therapy as a first-choice treatment option. One-third (33.3%) of respondents
reported having delayed a planned surgery due to a lack of COVID-19 testing provision and 54.8% due to a lack of surgical
provision; 19.1% indicated that a lack of personal protective equipment had reduced their ability to treat patients with
acromegaly. Just 21.4% of respondents reported no negative effects from the pandemic on diagnostic practice patterns, and
just 19.1% reported no negative effect on patient follow-up practices. Many respondents (55.9%) indicated that remote
methods had improved their ability to communicate with their patients and 69.0% indicated that they would continue to use
methods of consultation necessitated by the COVID-19 pandemic. Our data suggest the COVID-19 pandemic is
substantially affecting the care of acromegaly. However, these results also suggest that endocrinologists are embracing
aspects of the ‘new normal’ to create a novel continuum of care better suited to the presumed post-COVID-19 environment.
The goal of these changes must be both to improve care while shielding patients from more severe involvement in
concomitant acute illnesses such COVID-19.

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the viral strain responsible for the COVID-19
pandemic, had spread to 216 countries, areas, or territories,
with over 39 million confirmed cases and more than
1,100,000 deaths, as of Oct 17th 2020 [1]. As it escalates
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proactive manner, in order to avoid decompensation and
eventual hospital admission [4-6].

A 2nd wave of COVID-19 has the potential to be on a
par with the initial outbreak in many countries [7], high-
lighting the importance of even longer term management of
chronic diseases in pandemic situations. Acromegaly is a
rare chronic condition affecting between 2.8 and 13.7
people per 100,000 population that in most cases arises due
to excess growth hormone secreted by a somatotroph
pituitary adenoma [8]. However, the true prevalence of
clinically significant pituitary tumors seems to be higher [9].
As a result of the non-specific nature of some of the pre-
senting symptoms, and the frequently subtle progression of
clinical features, diagnosis is often delayed [10-12].
Treatment typically requires a multidisciplinary team of
health care professionals including endocrinologists, neu-
rosurgeons, and specialized endocrine nurses [13, 14], and
access to these professionals could potentially be severely
limited under COVID-19 pandemic conditions [15, 16].
Hence, patients may face the prospect of even more pro-
longed delays in both diagnosis and implementation of
effective treatment plans in many centers worldwide.

In order to assess the effects of COVID-19 in acrome-
galy, we conducted an international online survey. The
objective of this survey was to document changes to acro-
megaly disease management approaches as perceived by
endocrinologists under the conditions of the current
COVID-19 pandemic.

Methods

Four surveys were conducted (patient, endocrinologist,
neurosurgeon, specialist nurses); endocrinologist data are
presented here, a summary of patient responses is also
available in the Supplementary Materials (S1.0). Regretta-
bly, only a small number of responses were received to the
nurse and neurosurgeon surveys.

The data cut-off was 27 July, 2020. Questionnaires for
the surveys were drafted by a Steering Committee of
acromegaly experts, and conducted online using Google
forms and covered both respondent demographics, contact
and communication with patients, and patient care.
Respondent awareness was generated through social media
campaigns conducted using the usual channels (Facebook,
Twitter, etc.).

The categorical data of the responses have been sum-
marized by means of absolute and percent frequencies. Data
were analyzed using SAS®, Version 9.2.

Full patient and endocrinologist surveys are available in
the Supplementary Materials (S2.0). Relationships between
survey questions and data points are indicated in brackets
(Q1, Q2, etc.) within the results section.
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Results
Respondent demographics

Endocrinologist demographics are shown in Table 1
(Q1-3). The majority of respondents were based in Europe
(67.9%) and identified as female (58.3%). Slightly more
than half of respondents worked in a specialized pituitary
center (52.4%) and a large minority cared for more than 50
acromegaly patients (47.6%).

How is COVID-19 changing the approach to disease
management?

As expected, the majority of respondents 85.7% indicated
surgery as their first-line treatment, with only 14.3% indi-
cating medical therapy as a first-choice treatment option
(Q10). In terms of surgical treatment under COVID-19
pandemic conditions, 33.3% of respondents reported having
delayed a planned surgery due to a lack of COVID-19
testing provision, and 54.8% due to a lack of surgical
provision (Q15); 16 respondents (19.1%) indicated that a
lack of personal protective equipment had reduced their
ability to treat patients with acromegaly, and 35.7% repor-
ted experiencing a delay or cancellation in treatment for a
patient lacking biochemical control of their condition

(Q14, QI11).

Table 1 Respondent demographics

Endocrinologist respondents,
n (%) (N=_84)

Region

Europe 57 (67.9)
North America 7 (8.3)
South America 16 (19.1)
Asia 4 (4.8)
Australia/Oceania 0

Africa 0
Female 49 (58.3)
Male 35 (41.7)
Practice type

General endocrinology 40 (47.6)
Pituitary center 44 (52.4)
Number of patients with

acromegaly under ongoing care

1-20 27 (32.1)
21-50 17 (20.2)
51-100 20 (23.8)
>100 20 (23.8)

NA not applicable
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Fig. 1 Aspects of patient
management most affected by
the COVID-19 pandemic. Data
indicate percentage of
respondents reporting a negative
effect in each specific area of
patient management (N = 84)

Laboratory capacity to process samples and conduct

Radiologist capacity for imaging diagnostics

Biochemical assessment after surgery | N N 10.1%
Biochemical monitoring _
Clinical monitoring (signs and symptoms) _
Clinical monitoring (comorbidities) _
Neuroradiological assessment post-surgery _
Neuroradiological monitoring _

Follow-up has not been negatively affected _ 19.1%

0% 10% 20%

Fig. 2 Aspects of patient follow-up most affected by the COVID-19
pandemic. Data indicate percentage of respondents reporting a nega-
tive effect in each specific area of patient management (N = 84)

Just 21.4% of respondents reported no negative effects
from the pandemic on diagnostic practice patterns (Fig. 1,
Q8), and just 19.1% reported no negative effect on patient
follow-up practices as a result of COVID-19 pandemic
conditions (Fig. 2, Q9).

Patient-perceived risk and the role of the patient in
ongoing treatment

In terms of patient-perceived risk, 76.2% of endocrinolo-
gists indicated that patients had approached them regarding
being at an increased risk from COVID-19: 41.7% of
respondents reported that their patients had actively sought
their advice regarding management of their acromegaly
under COVID-19 pandemic conditions, and 59.5% reported
that patients had sought help regarding their medical

The acromegaly diagnostic pathway

Patients presenting with worsening symptoms

Healthcare professionals capacity to assess patients

44.7%

25.0%

54.8%

39.3%

45.2%

None of the above 21.4%

0% 10% 20% 30% 40% 50% 60%

therapy (Q7). Just 10.7%, 14.3%, and 16.7% of respondents
had proactively approached their patients regarding general
health measures, acromegaly management, and medical
therapy, respectively (Q7).

Though generally administered in the hospital setting, 42
respondents (50%) indicated that they believed that the role
self/partner-administered somatostatin analogues (SSA) was
of increased importance under pandemic conditions, with
33.5% of respondents recommending a switch to self/part-
ner-administered SSA in patients lacking biochemical
control (Q13, Q12). Just 9.5% of respondents recommended
delaying monthly SSA treatment to avoid possible patient
exposure to COVID-19 (Q12).

How have COVID-19 pandemic conditions affected
endocrinologist-patient communication?

When queried as to whether they believed that the COVID-
19 pandemic had negatively affected their ability to main-
tain a relationship with their patients, around half of
respondents (47.6%) agreed or strongly agreed that it had,
with 53.6% reporting reduced contact, 4.8% only allowing
urgent visits, and one respondent (1.2%) reporting sus-
pending services entirely (Q5, Q6).

Despite this, many respondents experienced a degree of
success with remote patient management, with the highest
proportion of those surveyed (55.9%) indicating that remote
methods had improved their ability to communicate with
their patients (Fig. 3, Q16).

How are endocrinologists communicating with their
patients under COVID-19 pandemic conditions?

Telephone and email are currently the most commonly
employed means of communication with patients in ongo-
ing care, used by 86.9% and 65.5% of respondents,
respectively (Fig. 4, Q17). Remote consultations were most
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Fig. 3 Proportion of
endocrinologists agreeing with
the below statement: Remote
consultation has improved my
ability to communicate with
patients living with acromegaly
during the COVID-19
pandemic. N = 84. Data indicate
percentage of respondents
reporting a negative effect in
each specific area of patient care.
Note that each respondent is able
to indicate more than one

0,
affected area (N = 186) Agree, 45.2%

Fig. 4 Most commonly used
remote methods for patient
communication. Data indicate
percentage of respondents
reporting having used each
communication method under
COVID-19 pandemic
conditions. Note that each
respondent is able to indicate
more than one method (N = 84)

Telemedicine apps (MDLIVE, Live Health etc.)

| have not used remote methods for consultation

commonly used to conduct post-diagnosis discussion of the
condition and treatment options (76.2% of respondents) and
adverse events related to treatment (64.3% of respondents;
Q18). Remote consultations were employed to a lesser
extent for diagnostic consultations (44.1% of respondents),
discussion of alternative treatment pathways (36.9% of
respondents), and for training of the patient or a family
member on SSA or growth hormone antagonist (33.3% of
respondents; Q18). In addition, 42.9% of respondents
assessed the urgency of a treatment change in patients
lacking biomedical control using remote methods (Q11).
With regards to continuity of care, 69.0% of respondents
indicated that they would continue to use methods of con-
sultation necessitated by the COVID-19 pandemic in the
presumed post-COVID-19 environment, with 53.6% indi-
cating that the role of specialized endocrine nurse was of
increased importance under current conditions (Q20, Q19).
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The ‘new normal’ for endocrinologists

As COVID-19 definitively changes the clinical approach to
the treatment of acromegaly, many endocrinologists are
embracing the ‘new normal’. In responses to a final open
survey question (Q21), respondents reported virtual visits as
a driver of improvements in patient care as they reduce the
burden of hospital visits. Endocrinologists were interested
in the possibility of integrating these innovative options for
patient communication with novel methods of delivering
therapies, such as self/partner-administration, that were
previously only available in the hospital setting. However,
concerns persist regarding delays to surgical and radio-
therapeutic treatments and the availability of inpatient ser-
vices. A series of representative responses to the survey’s
open questions can be found in the Supplementary Mate-
rials (S3.0).
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Discussion

Acromegaly is a chronic disease which, if not adequately
controlled, heavily impacts on quality of life and survival
due to its many systemic comorbidities [10, 13, 17].
However, the well-known clinical challenges in the man-
agement of the disease, i.e., persistent lengthy diagnostic
delays [18], which lead to a high prevalence of macro-
adenomas at presentation with the need for strict control of
pituitary tumor growth [19] and the frequent need for
multimodal treatment in Pituitary Tumors Centers of
Excellence (PTCOE) [20-22] are likely to be heavily
affected by systemic rearrangements and ongoing crises in
healthcare during the COVID-19 pandemic.

Moreover, several comorbidities in patients with acro-
megaly (e.g., hypopituitarism, diabetes mellitus, hyperten-
sion, obesity, cardiorespiratory diseases and fractures)
[17, 23, 24] may negatively influence the course and
management of COVID-19 [4, 5, 25] and must be appro-
priately managed to avoid increased predisposition to viral
infection and complications. However, as acromegaly,
alongside other syndromes caused by pituitary tumors, is
relatively rare [8, 9] there is a lack of real-world data
available concerning its management during the COVID-19
era, and physicians must rely on expert opinion [15, 16].

Therefore, we thought it relevant to survey the interna-
tional endocrine community in order to investigate the
impact of the pandemic on the care of acromegaly. This
allowed us to better understand the challenges faced, the
solutions adopted to tackle them, and the lessons learned for
future practice although the results of these surveys may
provide a limited ‘snapshot’ of a dynamic situation, which
varies both geographically and temporally.

In general, our endocrinologist respondents — most of
whom were treating high numbers of patients with acro-
megaly — reported broad negative effects from the COVID-
19 pandemic on the acromegaly care pathway. Interestingly,
although the vast majority used surgery as their first treat-
ment option for the disease, as suggested in guidelines [26]
and reported in previous surveys [27], most of the respon-
dents reported substantial delays in surgical interventions
due to hospital service reorganization with a lack of surgical
provision and limited access to pre-surgery COVID-19
testing. In this light, it is reassuring to note that care was
continued in the vast majority of cases. Furthermore, SSA
are able to control tumor growth, and induce tumor
shrinkage, in most patients with acromegaly [28, 29] and
can be a valid option when surgery is delayed [13]. This
consideration is increasingly important currently given
many endocrinologists reported major difficulties in the
neuroradiological follow-up of their patients.

Another challenge that emerged from the survey was the
difficulty in monitoring biochemical control of acromegaly,

which at present still represents the milestone for evaluating
the efficacy of treatment [30, 31]. Poor monitoring can
significantly affect adequate management of acromegaly by
postponing SSA dose escalation [32, 33] or switching to
another SSA [34] or alternative treatment, like pegvisomant
[35]. Importantly, while SSAs have only marginal effects on
glucose metabolism [36], even when used at high doses
[37], use of pasireotide may impair glucose homeostasis
and, conversely, pegvisomant may improve it [38]. The
potential impact of these glucoactive effects should not be
overlooked in the context of COVID-19, which, in addition
to the poor prognosis related to existing impaired metabo-
lism, can induce severe complications related to glucose
metabolism such as ketoacidosis [39]. Finally, a third key
challenge related to acromegaly medical treatment reported
in the survey is its mode of administration. In fact, use of
self-administered SSAs without the need for house visits
from health professionals or even hospital visits for injec-
tion were demonstrated to be of increased importance dur-
ing the pandemic and, likely, also for future clinical
management [40, 41]. In this context, the possibility of
orally administered SSAs [42-44] may have important
clinical implications for simplified management of well-
controlled disease in emergency situations, such as the
COVID-19 pandemic.

It is a common experience in PTCOE that patients with
acromegaly often consult their endocrinologists for health
problems, which are not necessarily tightly linked to their
underlying disease. Moreover, more than half of surveyed
endocrinologists reported difficulties in the clinical mon-
itoring of signs and symptoms related to both acromegaly
and to its comorbidities, which have become progressively
more important for adequate follow-up of the disease [45].
In this light, it is worth noting that remote communication
principally via phone, but also with dedicated software, was
seen as a positive tool by the majority of endocrinologists
surveyed. In fact, two-thirds planned to continue to utilize
these methods of communication in the post-COVID-
19 era.

For all the above-mentioned reasons it is important that
routine care continues in spite of the pandemic in order to
avoid a rise in non-COVID-19-related morbidity and mor-
tality due to chronic conditions such as acromegaly. While
the body of scientific literature concerning COVID-19 is
growing, the real-world impact of the COVID-19 pandemic
has not yet been fully established, and, as such, any con-
clusions as to its long-term effect on the management of rare
diseases such as acromegaly is not yet completely clear.

Nevertheless, our survey represents an important step
forward into a better understanding of how endocrinologists
expert in acromegaly care reacted to the emergency caused
by the pandemic and how this may, temporarily or perma-
nently, change their approach to their affected patients. The
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results of this survey suggest that the COVID-19 pandemic
conditions are providing an opportunity to embrace aspects
of the ‘new normal’ to create a new continuum of care better
suited to the presumed post-COVID-19 environment. This
new landscape will include elements of both pre-COVID
practices (face-to-face consultation, access to specialists,
regular laboratory assessment, surgical treatment) and new
approaches (such as remote consultations that reduce the
burden of hospital visits, self/partner-administration of
therapies, treatment algorithms), with the ultimate goal of
providing the best ongoing care for patients with acrome-
galy. The ultimate goal of these changes must be to not only
continue to improve patient quality of life and prognosis but
also provide protection from their increased vulnerability to
concomitant acute illnesses such as COVID-19. In this
regard, several open issues will need to be solved before
these changes can be routinely incorporated into endocrine
practice. These include reimbursements for remote con-
sultations, which are not recognized by most health care
providers in the same way as in-person patient visits, as well
as possible legal concerns due to potential data breaches if
unsafe electronic media are employed.
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