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Background: The COVID-19 pandemic profoundly impacted the delivery of care and timing of elective
surgical procedures. Most endocrine-related operations were considered elective and safe to postpone,
providing a unique opportunity to assess clinical outcomes under protracted treatment plans.
Methods: American Association of Endocrine Surgeon members were surveyed for participation. A
Research Electronic Data Capture survey was developed and distributed to 27 institutions to assess the
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impact of COVID-19-related delays. The information collected included patient demographics, primary
diagnosis, resumption of care, and assessment of disease progression by the surgeon.
Results: Twelve out of 27 institutions completed the survey (44.4%). Of 850 patients, 74.8% (636) were
female; median age was 56 (interquartile range, 44e66) years. Forty percent (34) of patients had not
been seen since their original surgical appointment was delayed; 86.2% (733) of patients had a delay in
care with women more likely to have a delay (87.6% vs 82.2% of men, c2 ¼ 3.84, P ¼ .05). Median duration
of delay was 70 (interquartile range, 42e118) days. Among patients with a delay in care, primary disease
site included thyroid (54.2%), parathyroid (37.2%), adrenal (6.5%), and pancreatic/gastrointestinal
neuroendocrine tumors (1.3%). In addition, 4.0% (26) of patients experienced disease progression and
4.1% (24) had a change from the initial operative plan. The duration of delay was not associated with
disease progression (P ¼ .96) or a change in operative plan (P ¼ .66).
Conclusion: Although somepatients experienceddisease progression during COVID-19delays to endocrine
disease-relatedcare,most patientswith follow-updidnot.Ouranalysis indicated that temporarydelaymay
be an acceptable course of action in extreme circumstances for most endocrine-related surgical disease.

© 2022 Elsevier Inc. All rights reserved.
Introduction

The COVID-19 (SARS-CoV-2) pandemic has profoundly impacted
the delivery of health care, particularly the timing of elective surgical
procedures. Due to scarce resources resulting from the overwhelming
burden on health care systems during the first wave of the epidemic,
hospitals opted to conserve critical personal protective equipment
and manage intensive care unit and surgical resources by triaging
clinical and surgical care. Consequently, therewere global disruptions
to elective and nonurgent procedures. In March 2020, the Centers for
Disease Control and Prevention and the American College of Surgeons
recommended physicians consider postponement or cancellation of
elective procedures.1e3 Following suit, 35 states published guidance
in the form of either a mandate or recommendation for management
of elective surgeries. Similar recommendations were made by gov-
ernments across the world; however, initial guidelines were limited
in specifying which patients should be prioritized for surgery.4,5

To provide further guidance, several surgical societies published
proposed guidelines of a hierarchy of surgical care recommending
which procedures can be safely delayed, and when immediate sur-
gical intervention is necessary.6e12 Institutions also created com-
mittees of clinical peers among surgical subspecialties and devised
their own triage guidelines.7,9,13 Following these recommendations,
most endocrine-related (eg, thyroid, parathyroid, adrenal, and
neuroendocrine) surgeries were considered elective and subse-
quently postponed. This aligned with the 2020 American Associa-
tion of Endocrine Surgeons (AAES) management guidelines as well
as recent literature showing comparable outcomes with more con-
servative management of thyroid disease for many benign endo-
crinopathies and malignant disease, particularly papillary thyroid
carcinoma.14e18 The ongoing COVID-19 pandemic has limited sur-
gical options for patients, providingauniqueopportunity tomonitor
clinical outcomes under protracted treatment plans, which would
have been potentially unethical in standard clinical scenarios.

A multi-institutional international database of patients was
established to assess impacts of delay in diagnosis, delay in treat-
ment, use of alternative treatment, and delay of surveillance. In this
study, we aimed to assess whether diagnostic delays and delayed
treatment of benign and malignant endocrine diseases impacted
daily practice and cancer outcomes to provide guidance for ongoing
and future pandemics and inform standard care.

Methods

Study population

All AAES members were surveyed for participation in the study
via e-mail. Twenty-seven institutions were involved in the
development of a Research Electronic Data Capture survey to assess
the impact of COVID-19-related delays to care during the first wave
of the pandemic. Institutions were excluded if there was no
mandated delay of care at that site. Institutional Review Board
approval and Data Use Agreements were obtained independently
for all study sites. Data at each participating institution was ob-
tained retrospectively on patients with any delay to diagnosis or
treatment of an endocrine disease due to COVID-19. All adult pa-
tients with diseases of the thyroid, parathyroid, adrenal gland, or
pancreatic/gastrointestinal neuroendocrine tumors with diagnostic
or treatment delays stemming from the COVID-19 pandemic were
included in this study. Prior to the COVID-19 pandemic, some of
these disease processes would not have been considered elective
(eg, medullary thyroid carcinoma, parathyroid carcinoma, etc);
however, at most institutions included in this study, all endocrine-
related procedures were considered elective when mandated
institutional delays were enforced. Due to varying dates of
mandatory restrictions on elective procedures and in-person care
across the country, the inclusion date range for the participants is
site-specific (Supplementary Table S1).
Data acquisition

A 70-item survey was distributed to each study site to collect
patient demographics and comorbidities, primary diagnosis, reason
for delay, duration of delay, clinical staging, resumption of care
(either in-person or virtual), use of virtual visits, COVID-19 status,
type of insurance, factors impacting rescheduled surgeries, change
in planned operation, and assessment of disease progression. The
number of items per patient was dependent on the response to
conditional questions (ie, if a patient was indicated to have a thy-
roid related diagnosis, then subsequent questions would ask about
subtype, tumor size, etc). The Research Electronic Data Capture
survey, with all items, is available as Supplementary Document S1.
All data were extracted from clinical charts. The duration of delay
was defined as time from the original scheduled visit (eg, diag-
nostic work-up or surgery) that was cancelled to resumption of
clinical care. However, at some institutions, patients were put on a
waitlist before an appointment being scheduled. In these instances,
the institutional COVID-19 entry date (ie, the date restrictions were
imposed across the institution) was used as the original appoint-
ment date to calculate the duration of delay. Disease progression
was assessed by the site’s surgeon and defined as intraoperative
findings or other evidence of progression of clinical disease that
occurred during the delay. For patients that underwent surgery
after the resumption of in-person care, change in operative plan
was defined as a change in the type of surgery performed on



Table I
Patient characteristics

Characteristic Overall, N ¼ 850* Delay, N ¼ 733* No delay, n ¼ 117* P value

Age 56 (44e66) 57 (45e67) 52 (35e64) .001
Sex .050
Female 636 (74.82%) 557 (75.99%) 79 (67.52%)
Male 214 (25.18%) 176 (24.01%) 38 (32.48%)

Ethnicityy > .900
Not Hispanic or Latino 727 (89.09%) 622 (88.98%) 105 (89.74%)
Hispanic or Latino 89 (10.91%) 77 (11.02%) 12 (10.26%)

Racez .120
Asian 42 (5.51%) 32 (4.90%) 10 (9.17%)
Native Hawaiian or other Pacific Islander 1 (0.13%) 1 (0.15%) 0 (0.00%)
Black or African American 119 (15.62%) 103 (15.77%) 16 (14.68%)
White 567 (74.41%) 485 (74.27%) 82 (75.23%)
>1 race 33 (4.33%) 32 (4.90%) 1 (0.92%)

Primary disease sitex < .001
Thyroid 458 (54.20%) 378 (51.85%) 80 (68.97%)
Parathyroid 314 (37.16%) 291 (39.92%) 23 (19.83%)
Adrenal 55 (6.51%) 43 (5.90%) 12 (10.34%)
Pancreatic/GI neuroendocrine tumors 11 (1.30%) 11 (1.51%) 0 (0.00%)
Other 7 (0.83%) 6 (0.82%) 1 (0.86%)

GI, gastrointestinal.
* Median (IQR); n (%).
y 34 patients with unknown ethnicity were excluded from percentage calculations.
z 88 patients with unknown race were excluded from percentage calculations.
x 5 patients with unknown primary disease site; these were excluded from percentage calculations.
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re-entry from the original planned surgery. Patients were consid-
ered lost to follow-up if they were not seen in person following
their delay and there was no record of a virtual visit.

Statistical analysis

All analyses were conducted using R version 4.1.1 (R Foundation
for Statistical Computing, Vienna, Austria). The continuous variables
are reported as median (IQR); the categorical variables are reported
as frequency and percentage. The differences in delay by age, sex
ethnicity, race, and primary disease site were assessed using Wil-
coxon rank-sum test, c2 analysis, and Fisher exact test, as appropriate
(Table I). Patients with unknown or missing demographic data were
excluded from percentage calculations and statistical tests for de-
mographic data. The differences in the duration of delay, change in
operative plan, and disease progression by disease site were evalu-
ated using Kruskal-Wallis rank sum test and Fisher exact test, as
appropriate (Table II). The duration of delay analysis included all
patients with a reported date of delay and date of resumed in-person
care after the delay (n ¼ 733). Patients were included in the analysis
for a change in operative plan if they had undergone surgery after
their delay (n ¼ 580). Patients were included in the analysis for
disease progression if they had either been seen in person or had a
virtual visit for follow-up evaluation after their delay (n ¼ 653).
Wilcoxon rank-sum testwas used to assessmean differences in delay
based on evidence of disease progression and changes to operative
plan. Fisher exact test was used to assess disease progression by
thyroid diagnosis and thyroid cancer type. For factors impacting the
decision to proceed with care without delay, missing values were
due to nonresponse and excluded from the reported results
(Table III). For patients with a delay, the type of care that was delayed
and the reason(s) for the delay are summarized as counts since the
survey allowed formultiple responses to each item (Figures 1 and 2).

Results

Study population characteristics

Twelve out of 25 institutions completed the survey. Of 850 pa-
tients (Table I), 74.8% (n ¼ 636) were female with a median age of
56 (IQR, 44e66) years. There were 86.1% (732) from US study sites,
whereas 7.7% (65) were from Canada, and 6.2% (53) were from
Saudi Arabia. The primary disease sites included thyroid (54.2%),
parathyroid (37.2%), adrenal (6.5%), pancreatic/gastrointestinal
neuroendocrine tumors (1.3%), and other (0.8%). In addition, 86.2%
(733) of patients had a delay in care, primarily for surgery for
indeterminate disease, initial consultation, and surgery for benign,
nonfunctional disease (Figure 1). The proportion of women with a
delay was higher than the proportion of men (87.6% vs 82.2% of
men, c2 ¼3.84, P ¼ .05). Patients with a delay were older (57 vs 52
years old, P ¼ .001); however, there was no significant difference
among ethnic or racial groups (P ¼ .90 and P ¼ .12, respectively).
Furthermore, 4.0% (34) of patients have not been seen since their
original appointment was delayed and thus were considered lost to
follow-up. For study sites in the United States, there was no evi-
dence that health insurance status (eg, private insurance, Medicare/
Medicaid, and uninsured) impacted delays in care (P ¼ .70).

Duration of delay and outcomes

The median duration of delay was 70 (IQR, 42e118) days
(Table II). When evaluated by disease site, patients with para-
thyroid and pancreatic/gastrointestinal neuroendocrine related
disease experienced the longest delays (80 and 99 days, respec-
tively; P < .001). Among patients with a thyroid-related diagnosis, a
majority were for a thyroid nodule/multinodular goiter (59%) or
thyroid cancer (28%; Table IV). Of patients with a thyroid-related
diagnosis that had evidence of disease progression (n ¼ 9), there
was a higher percentage of patients with thyroid cancer with dis-
ease progression (67%, n ¼ 6) compared with patients with thyroid
nodules or multinodular goiters (33%, n ¼ 3; P ¼ .13). Most patients
with thyroid cancer had a preoperative diagnosis of papillary thy-
roid carcinoma (84%, n ¼ 74). All patients with thyroid cancer with
evidence of disease progression had a diagnosis of papillary thyroid
carcinoma.

The most common parathyroid diagnosis was primary hyper-
parathyroidism (91%, n ¼ 241). Of patients with a parathyroid
diagnosis with evidence of disease progression (n ¼ 9), most had
primary hyperparathyroidism (44%, n ¼ 4) or tertiary hyperpara-
thyroidism (33%, n ¼ 3; P < .001). One patient with primary



Table II
Disease site and outcomes

Characteristic Overall,
N ¼ 729*,y

Thyroid,
N ¼ 378*

Parathyroid,
N ¼ 291*

Adrenal,
N ¼ 43*

Pancreatic/GI
neuroendocrine tumors,
N ¼ 11*

Other, N ¼ 6* P value

Duration of delay, d 70 (42e118) 62 (34e99) 80 (49e132) 69 (48e126) 99 (91e146) 84 (69e105) < .001
Change in operative planz 24/580 (4.1%) 15/290 (5.2%) 6/240 (2.5%) 1/35 (2.9%) 2/10 (20%) 0/5 (0%) .091
Disease progression during delayx 26/653 (4.0%) 9/334 (2.7%) 9/265 (3.4%) 3/38 (7.9%) 5/10 (50%) 0/6 (0%) < .001

GI, gastrointestinal.
* Median (IQR); n/N (%).
y 5 patients with unknown delays were excluded.
z All patients who underwent surgery following delay.
x Missing patients have not been seen in person or virtually since their delay.

Table III
Factors impacting decision to proceed without delay

Factor N (n/N, %)

Review of case with colleagues (N ¼ 82)
Not at all 52 (63.4%)
A little 8 (9.8%)
A lot 22 (26.8%)

Patient preference or anxiety (N ¼ 82)
Not at all 62 (75.6%)
A little 16 (19.5%)
A lot 4 (4.9%)

Belief that it was not safe for patient to delay
care (N ¼ 83)
Not at all 37 (44.6%)
A little 20 (24.1%)
A lot 26 (31.3%)

Change in clinical status (N ¼ 80)
Not at all 66 (82.5%)
A little 7 (8.8%)
A lot 7 (8.8%)

R.A. Collins et al. / Surgery xxx (2022) 1e84
hyperparathyroidism was admitted with hypercalcemic crisis.
Progression of disease in the few tertiary hyperparathyroid patients
includedworsening bone loss evidenced as significant hungry bone
disease after parathyroidectomy and cardiovascular disease.

Among the 580 patients who underwent surgery after their
delay, 24 (4.1%) had a change to their initial operative plan. There
was no evidence of a difference in change in operative plan based
on disease site (P ¼ .09). Among the 653 patients with follow-up
assessment (in-person or virtual) after their delay, 26 (4.0%)
experienced progression of their disease during their delay.
Notably, there was a higher percentage of patients with pancreatic/
gastrointestinal neuroendocrine tumors with evidence of disease
progression (50%, n¼ 5) compared with the other disease sites. The
duration of delay was not associated with disease progression (P ¼
.96) or a change in operative plan (P ¼ .66).

The decision to delay care was most affected by the need for
preservation of vital resources within the health care system
(66.3%), perceived low risk for disease progression in the short term
(50.6%), and the risk of infection or exposure to COVID-19 among
patients and staff (49.9%; Figure 2). For patients who proceeded
without a delay in care, a review of the case with colleagues
impacted the decision by “a little” or “a lot” in 36.6% of cases; pa-
tient preference and/or anxiety impacted the decision in 24.4% of
cases and change in clinical status impacted the decision in 17.6% of
cases (Table III). In 55.4% of cases, the belief that it was not safe for a
patient to delay care impacted the decision.
Discussion

To characterize the impact of COVID-19-related delays in care for
endocrine patients, we analyzed patient outcomes data across 12
institutions in 3 countries that implemented resource triage pol-
icies that resulted in delays to patient care. We found that few
patients experienced a progression in their disease or a change in
operative plan after their delay. Furthermore, few patients were
considered lost to follow-up after their initial procedure or
appointment was delayed. These findings indicated a successful
response with regards to endocrine care in the face of a difficult
resource allocation problem experienced by the health care system.

The burden of COVID-19 on health care workers and resource
allocation necessitated the development of triage recommenda-
tions to guide decisions on proceeding with surgery in the case of
procedures deemed “urgent” or delaying care in the case of “elec-
tive” procedures. According to guidelines developed by clinical
experts, national, and international surgical societies, most endo-
crine related surgeries were considered “elective” and thus could
be safely delayed.6e10,19 In the United States, most states imposed
mandatory restrictions on elective procedures in March 2020,
although timing and stratification of delayed care varied by region
and health care system.1,2 The American College of Surgeons along
with other national surgical societies, including the AAES and So-
ciety of Surgical Oncology who provided endocrine-specific guid-
ance, supported this recommendation stating that physicians
should only provide time-sensitive or emergency care.3,11,12 Similar
recommendations were made in Canada, where provinces began
cancelling all nonurgent surgeries and procedures in mid-March.5

In Saudi Arabia, the Saudi General Surgery Society in collabora-
tion with the Saudi Patient Safety Center categorized surgeries into
4 priority-based groups.4 Most endocrine-related procedures fell
within Priority 4, indicating the procedure could be delayed for >30
days. Although there was a consensus that endocrine-related pro-
cedures could be safely delayed, this was an unprecedented situa-
tion requiring protracted treatment plans without knowledge on
the impact of those delays.

Several studies have evaluated changes to endocrine surgical
volumes and the increased use of telemedicine during the COVID-
19 pandemic.20e25 However, the literature is limited in studies
assessing outcomes of endocrine surgery patients who had delays
to their care due to COVID-19.26 An international, multicenter,
prospective cohort study evaluated outcomes of 380 emergency
and elective endocrine surgery patients using data from PanSurg-
PREDICT.26 Although 97% of the surgeries captured by the database
were considered elective, only 8.1% of patients had any delay in care
due to COVID-19. Of those with delays, a majority underwent sur-
gery within 3 months and only 1 patient was delayed for >6
months. Generally, there were low morbidity and mortality rates;
however, these were not subgrouped based on delay status. With a
comparatively large cohort of patients with delays to care, we were
able to assess outcomes as they related to delays, and we reported
similarly low rates of adverse events (assessed by the surgeon as
disease progression and change in operative plan). Whereas Van
Den Heede et al evaluated general outcomes and characteristics of



Figure 2. Reason for delay in care.

Figure 1. Phase of the patient’s care that was delayed.
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patients undergoing endocrine surgery undergoing procedures
during COVID-19, our study was the first to assess the impact of
delays on endocrine-specific outcomes.

Our findings of minimal oncological disease progression or
changes to operative plan due to delays in care aligned with recent
studies that have demonstrated the value of active surveillance
over immediate surgical intervention in certain malignant endo-
crine pathologies. The marked increase in incidence in thyroid
cancer diagnosis over the last few decades27,28 may have partially
resulted from increased detection due to the sensitivity of diag-
nostic techniques. This may have led to overdiagnosis and potential
overtreatment of patients with indolent thyroid cancer. It is likely
that incidence, or rather detection, of thyroid cancer has decreased
during the epidemic. Recently, there has been a shift in the endo-
crine surgical community toward less aggressive surgical man-
agement in lieu of active surveillance for certain indolent,
endocrine pathologies, including certain thyroid cancers. The most
recent American Thyroid Association guidelines recommended the
consideration of hemithyroidectomy in patients with low-risk
differentiated thyroid carcinoma between 1 to 4 cm and active-
surveillance for differentiated thyroid carcinoma <1 cm.29 Simi-
larly, several studies reported the low risk of adverse outcomes in
opting for active surveillance, rather than immediate surgery,
particularly in low-risk papillary microcarcinomas.15e17,30 The
COVID-19 pandemic allowed an opportunity for the evaluation of
short-term forced delays to care instead of surgery for most pa-
tients. In this study, few thyroid cancer patients had evidence of
disease progression during their delay in care. When evaluated in
conjunction with the recent literature, it is plausible that many
procedures could be safely delayed in the short term with appro-
priate follow-up.When evaluating longer delays, other studies have
shown increased mortality in thyroid cancer,31 and increased pre-
dicted risk of dying in head and neck cancer patients associated
with longer delays to care.32 Thus, although few of our patients
showed evidence of disease progression in the short-term, it is
possible that more adverse outcomes would have been observed
given longer delays in care. When faced with an unprecedented
situation requiring delays to endocrine surgery care, implementa-
tion of evidence-based guidelines developed across many countries
allowed for necessary preservation of hospital resources for COVID-
19-related and emergency procedures without a significant burden
on patient outcomes. Moreover, these findings underscored the
importance of the surgeon’s risk stratification and triage of which
patients for delay versus immediate treatment. However, future



Table IV
Disease site and disease progression

Characteristic Overall N ¼ 657 No disease progression
N ¼ 631

Disease progression
N ¼ 26

P value

Primary thyroid diagnosis (at COVID entry) .130
Thyroid nodule (s), multi nodular goiter 195 (59%) 192 (59%) 3 (33%)
Thyroid cancer 92 (28%) 86 (27%) 6 (67%)
Hyperthyroidism 30 (9.0%) 30 (9.3%) 0 (0%)
Other 15 (4.5%) 15 (4.6%) 0 (0%)

Thyroid cancer type (if known at COVID entry) > .900
Papillary 74 (84%) 68 (83%) 6 (100%)
Follicular 2 (2.3%) 2 (2.4%) 0 (0%)
Hurthle cell 3 (3.4%) 3 (3.7%) 0 (0%)
Medullary 6 (6.8%) 6 (7.3%) 0 (0%)
Other 3 (3.4%) 3 (3.7%) 0 (0%)

Parathyroid diagnosis < .001
Primary hyperparathyroidism 241 (91%) 237 (93%) 4 (44%)
Secondary hyperparathyroidism 8 (3.0%) 7 (2.7%) 1 (11%)
Tertiary hyperparathyroidism 7 (2.6%) 4 (1.6%) 3 (33%)
Recurrent/persistent hyperparathyroidism 8 (3.0%) 8 (3.1%) 0 (0%)
Parathyroid carcinoma 1 (0.4%) 0 (0%) 1 (11%)
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considerations should be given to examining ways to improve the
outcomes for the patients who did ultimately experience disease
progression, change in operative plan, or who were lost to follow-
up.

Similarly positive outcomes were seen in the functional endo-
crinopathies, including adrenal (eg, Conn Syndrome, Cushing
Syndrome, pheochromocytoma) and parathyroid-related (eg, hy-
perparathyroidism) disease, with relatively low rates of disease
progression and changes in their initial operative plan. However, it
is important to note that due to the nature of these disease pro-
cesses, data on physical disease progression may overlook possible
physiologic impacts of delays. Unless patients presented with
physical findings of progression (eg, nephrolithiasis or hypertensive
crisis), any changes in their disease status likely would not have
been captured in our study. Althoughmost of these patients did not
show overt physical progress in their disease, physiologic impacts
were not assessed. Although there are clear indications for surgical
intervention (based on laboratory tests, bone mineral density, and
symptoms) in mild asymptomatic primary hyperparathyroidism, as
well as for secondary and tertiary hyperparathyroidism, the liter-
ature is unclear on how long these patients may be observed with
non-operative management before they experience progression of
disease.33e36 Due to the forced delays to operative management
that the COVID-19 pandemic posed to these patients, the multi-
disciplinary care team played an essential role in observing medical
changes and selecting necessary patients for surgical management
of patients with functional endocrinopathies.

This study was limited by its retrospective nature. Although it
was a multi-institutional and international cohort, all patients were
from large, academic centers, and a large proportion of the data
comes from institutions in the United States. Furthermore, due to
the large number of items included in the survey, there may have
been an inherent difference that survey respondents had more
resources to follow-up and provide care to patients who were
delayed compared with nonrespondents. Thus, these results may
not be broadly generalizable. Additionally, the timing of delays
varied from institution to institution. It is also worth noting the
potential for underreporting patients lost to follow-up given that
this was a select group of patients that were planned for surgery (ie,
workup complete). Given that it was not usual practice to interview
patients virtually at the time of the study inception, we did not
evaluate whether some virtual appointments could have been at
the time of initial delay and not representative of the patient
receiving follow-up care. Additionally, the assessment of disease
progression was subjective, given it was assessed by the surgeon.
For certain disease states, particularly primary and tertiary hyper-
parathyroidism, disease progression was difficult to quantify, and it
is possible that progression may have happened even if there was
no delay. At some of the participating institutions, additional in-
formation was provided that detailed progression of disease;
however, this was not routinely obtained for all patients in the
survey. Finally, although few patients had oncological or physical
disease progression due to their delay, patients may have under-
gone alternative treatment outside of standard of care (ie, radio-
active iodine or neoadjuvant chemotherapy). Despite these
limitations, necessary treatment delays provided an opportunity to
assess the impact of delays in endocrine disease-related care when
it would otherwise have been unethical.

In summary, although some patients experienced overt disease
progression during COVID-19 delays to endocrine disease-related
care, most patients with follow-up did not. Our analysis indicated
that temporary delay may be an acceptable course of action in
extreme circumstances for most endocrine-related surgical disease,
but the psychological impact on patients is unknown. Few patients
during the initial waves of the COVID-19 pandemic had experi-
enced disease progression, indicating that surgeons were able to
differentiate patients for whom delay in care was appropriate
versus those who required immediate surgery.
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Discussion
Dr Herb Chen (Birmingham, AL): You have focused on the
patients that had surgery, but I am interested in the patients who
did not have surgery. What was the reason they did not have
surgery? Did they choose not to have surgery because they did
not survive? Was there a negative event due to the delay of
surgery?

Dr Reagan Collins:We attempted to capture any delays in care;
however, those that were delayed in seeing the surgeon were not
captured. This study did not necessarily assess the reason for not
having surgery. We showed the reasons for delay but not specif-
ically the delay for surgery. This would have entailed including
primary care providers and endocrinologists in the study,
which was beyond the scope of this challenging project amidst the
COVID-19 initial spike in March 2020.

Dr William B. Inabnet III (Lexington, KY): We had to make
some difficult and challenging decisions about elective and
ambulatory cases during the early phase of the pandemic. Did
you look at the type of operation, outpatient versus inpatient,
same day discharge and the impact of this on your decision
making?

Dr Reagan Collins: Unfortunately, we did not capture that data
with this survey. In most cases, the severity of disease dictated
proceeding with surgery or not. Moreover, practice patterns may
have changed in response to the pandemic.
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Dr Rachel Slotcavage (Little Rock, AK): Did you look at differ-
ences in delays regarding institutional characteristics, hospital size,
urban versus rural, etc.?

Dr Reagan Collins: Most of the institutions included in this
survey were urban, academic centers. We were unable to look at
the differences between rural and urban sites.

Dr Vivian Hsiao (Madison, WI): How did you define disease
progression? If the initial consultation is when the diagnosis was
made, did you account for time bias assessment? Also, how does
telemedicine play into this?
Dr Reagan Collins:Most of the patients did have virtual care at
some point, which allowed for more complete follow-up. Only 34
patients were lost to follow up. Given the heterogeneity of the
patients and institutional practices with COVID, it is hard to adjust
for time-bias. As far as time bias, for example, in one patient the
initial consultation was delayed, in other cases the surgery was
delayed. It was a younger patient whom, if seen at their initial
scheduled appointment, would have had surgery almost immedi-
ately. But because that initial consultation was delayed, her entire
care was delayed.


	Limited disease progression in endocrine surgery patients with treatment delays due to COVID-19
	Introduction
	Methods
	Study population
	Data acquisition
	Statistical analysis

	Results
	Study population characteristics
	Duration of delay and outcomes

	Discussion
	Funding/Support
	Conflict of interest/Disclosure
	Supplementary materials
	References

	Discussion

