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Background: No international consensus exists on the selection and reporting of outcomes after differentiated
thyroid cancer (DTC) surgery, hindering assessment of new treatments and guideline formation. Therefore, we
aimed to develop an international core outcome set (COS) to be measured and reported in future studies
investigating surgical treatment for DTC, as well as in clinical practice.

Methods: COS development consisted of three phases: (1) collecting an initial outcome list through a literature
review, (2) a two-round international Delphi process with experts and patient representatives, and (3) interna-
tional expert panel meeting to finalize the COS. A steering committee including experts from varying medical
(sub-)specialties and a patient representative from the Dutch Thyroid Patient Organization advised on the study
protocol, Delphi rounds, and expert panel meeting. Experts were identified through scientific associations, inter-
national guidelines on DTC, ClinicalTrials.gov, and last authors of key studies and suggestions from the steering
committee. The outcomes from the literature review were presented in successive rounds to experts and patient
representatives to assess their importance for inclusion in the DTC surgical COS. Delphi results were analyzed
for each stakeholder group on a 1-9 Likert scale. Consensus-in was defined as 70% or more of participants in
both stakeholder groups rating the outcome 7-9 or 90% in one group. Consensus-out was defined as 70% or
more in both groups rating the outcome 1-3. Consensus-out required agreement across both groups.

Results: A total of 125 experts and 7 patient representatives from 35 countries across 5 continents completed all
rounds. After two rounds, consensus was reached for 17 outcomes. Of these, 13 outcomes were ratified during
the expert panel meeting: recurrence, persistent disease, location of metastatic lymph nodes, number of retrieved
metastatic lymph nodes, postoperative thyroglobulin levels, surgical completeness, permanent recurrent
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laryngeal nerve paralysis due to surgery, permanent postoperative hypoparathyroidism, 30-day postoperative
complication rate, accidental intraoperative injury to adjacent organ, unplanned reoperation rate, 30-day

postoperative mortality, and quality of life.

Conclusions: This international consensus on the COS for DTC surgery promotes consistent and appropriate
outcome selection in clinical practice and research and may be incorporated into future study designs. Future

steps include defining some outcomes.
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Introduction

D ifferentiated thyroid cancer (DTC) is the most prevalent
malignancy of the endocrine system, affecting a growing
number of patients worldwide.> Surgery is the mainstay of
treatment and plays a central role in disease management.
However, there is notable variation in the outcomes reported
after surgical treatment, which complicates the comparison of
studies and the synthesis of evidence for clinical decision-
making. For instance, five highly cited recent systematic
reviews on the surgical treatment of DTC all highlighted
inconsistencies in the outcomes reported across eligible tri-
als.>”7 To properly compare treatment strategies, researchers
and clinicians should select and report similar and relevant out-
comes. A core outcome set (COS) is an agreed-upon collection
of outcomes that should be measured and reported within spe-
cific areas of health care.® A COS offers a method to standard-
ize outcome selection in both research and clinical practice,
enabling consistent measurement and reporting, enhancing the
accuracy of treatment outcome determination, facilitating data
synthesis, and ultimately improving patient outcomes.?°
Currently, there is no COS for the surgical treatment of DTC.
Therefore, the aim of this study was to develop an interna-
tional COS to be measured and reported in all future studies
on surgical treatments for DTC, as well as in clinical practice.

Methods

This study was registered with the Core Outcome Measures
in Effectiveness Trials initiative (registration number 2597) on
March 21, 2023.1% A systematic approach for the development
of the COS was applied, consisting of three phases: (1) collec-
tion of the initial list of outcomes for the Delphi study by an
extensive literature review, (2) a two-round international Del-
phi study to identify a set of core outcomes for the surgical
treatment of DTC, (3) an international expert panel meeting
with experts and patient representatives to ratify the final
COS."! Our published protocol provides full details on study
design, rationale, and methods, including adherence to the
Core Outcome Set-STAndards for Development recommen-
dations checklist (COSTAD), Guidance for Reporting on
Involvement of Patients and Public short form reporting
checklist (GRIPP2), and the Core Outcome Set-STAndard for
Reporting  guidelines (COS-STAR).!'~!3 This study is
approved by the institutional review board of Amsterdam
University Medical Centers (UMCs) (registration number
#2023.0677). Consent to participate in the survey was
declared by answering and returning the survey.

(1) Literature review

A systematic literature review was performed to identify
reported outcomes of surgical interventions for DTC.
MEDLINE and EMBASE were searched for studies pub-
lished in English from January 2020 to March 2023, with
additional relevant studies identified through reference lists
(see Supplementary Data S1, Supplementary Table S1 for the
full search strategy). We limited our search to studies pub-
lished from January 2020 to ensure inclusion of the most up-
to-date evidence, with the expectation that outcomes from
earlier studies still relevant to current practice would also be
reflected in more recent literature. Titles, abstracts and full
texts were screened by D.J.B. using predetermined inclusion/
exclusion criteria.!! One experienced reviewer (D.J.B.)
screened the studies, as the purpose was solely to extract out-
comes exactly as reported, minimizing the potential for bias.
Both adult and pediatric populations were included, while
studies on nonsurgical treatments (i.e., laser ablation) or other
thyroid cancers were excluded. In case of doubt, a second
independent reviewer (J.P.M.D.) made the final decision.

(2) Delphi procedure

Steering committee. A steering committee was estab-
lished, comprising eight medical experts on DTC from vari-
ous medical (sub-)specialties, including endocrinology,
pediatric endocrinology, endocrine surgery, pediatric surgery,
and radiology and nuclear medicine, affiliated with UMCs in
The Netherlands, along with a patient representative from the
Dutch Thyroid Patient Organization (SchildklierNL). The
committee approved the final study protocol and reviewed
the results of each round, and approved subsequent rounds
and the expert panel meeting. Steering committee members
did not participate in the Delphi study. A smaller study man-
agement group (D.J.B., JP.M.D., EJM.N.D,, and A.F.E.)
oversaw the study progress.

Participants. The primary users of this surgical COS will
be clinicians and researchers from various medical fields
worldwide, as well as patient representatives. Involving
patients as a stakeholder group for the development of a COS
is imperative as patients may value outcomes differently than
physicians.'*!> We made efforts to ensure broad expert rep-
resentation from various medical disciplines, recognizing that
treatment and research of DTC involve collaboration among
various medical professionals. Therefore, we invited a diverse
group of professionals involved in DTC management glob-
ally. Invitations were distributed by the European Thyroid
Association (ETA), EU Reference Network Rare Endocrine
Conditions (Endo-ERN), European Organisation for Research
and Treatment of Cancer-Endocrine Tumor Group (EORTC-
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EnTG), the European Reference Network on Rare Adult Solid
Cancers (ERN-EURACAN) and the African Head and Neck
Society (AfHNS). Additionally, experts involved in interna-
tional thyroid guidelines (ESMO, ATA, ETA), those identified
via clinicaltrials.gov, and the last authors of key studies from
our literature review were invited, along with recommenda-
tions from the steering committee.

Study design. The Delphi methodology is distinct in
relying solely on the structured input of a predefined expert
panel; neither authors nor external stakeholders may retro-
spectively add or remove components once the process has
begun. The list of outcomes from the literature review was
presented to the experts and patient representatives to assess
the importance of each outcome to be included in the surgical
COS of DTC. The outcomes were accompanied by plain lan-
guage questions written in layman’s terms for the patient rep-
resentatives, which were piloted by the patient representative
from SchildklierNL (A.S.) and two other laypersons to assess
ambiguity and readability. Participants rated each outcome on
a Likert scale from 1 to 9, with 7-9 indicating critical impor-
tance, assessing how important they considered each outcome
for inclusion in the definition, following the recommenda-
tions of the Grading of Recommendations Assessment,
Development, and Evaluation working group.'"'® In addi-
tion, participants could select “not my area of expertise” per
question if they did not feel equipped to score certain ques-
tions.!! Each round had to be completed within 4 weeks, with
two reminder emails sent to participants who had not yet fin-
ished. Participants who completed a round were invited to
participate in the next, and only participants who completed
all rounds were included in the final collaboration group
(Thyroid Surgery COS collaboration group) for publication.
In round one, participants could suggest additional outcomes
not included in the initial list of outcomes derived from the
literature review. The steering committee then determined if
these suggestions constituted new outcomes to be added in
the subsequent round. Participants could see the scoring dis-
tribution of the other participants answers and a reminder of
their individual answer from the previous round, in accord-
ance to the Delphi principle. Participants were then asked to
rescore the remaining outcomes in the same manner as the
previous round.

Delphi results were analyzed collectively and by stakeholder
group to account for potential differences between patients and
professionals.!” Consensus was defined using commonly
accepted thresholds: outcomes were included (“consensus-in”
if 270% of participants in both groups rated them 7-9, with
<15% rating 1-3, or if 290% of one group rated them 7-9.
Outcomes were excluded (“consensus-out”) if >70% in both
groups rated them 1-3, with <15% rating 7-9.%11.

(8) International expert panel meeting

On October 17, 2024, an online expert panel meeting was
organized, accommodating multiple time zones, to ratify the
final list of outcomes for the surgical COS of DTC. All
experts and patient representatives who completed both
rounds received an invitation. Outcomes were introduced by
patient representatives, whose personal narratives under-
scored their importance and strengthened the incorporation
of patient perspectives in the COS.!' The outcomes were
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then evaluated by the participants based on the following
predetermined criteria: (1) is the outcome relevant; (2) is the
outcome measurable by an accepted tool or instrument; (3)
is the outcome specific to be improved by surgical interven-
tions for DTC.!" Following moderated discussion, experts
and patients revoted on each outcome to determine inclusion
in the final COS. Consensus was predefined as >80% agree-
ment. Voting was possible immediately after discussion or
within 48 hours of the meeting.!! The final COS is catego-
rized according to the four core areas of the OMERACT fil-
ter 2.0,'®19 to maximize data harmonization.

Results
Literature review

The literature search yielded 2585 studies. After review of
titles and abstracts, 165 studies were selected for full-text
review. A total of 149 studies were eligible according to the
predefined criteria, of which 116 retrospective studies, 17 sys-
tematic reviews/meta-analysis, 9 prospective studies, and
7 randomized controlled trials. In total, 521 unique outcomes
were found. These outcomes were grouped into 38 outcomes
by the study management group. The full list of the included
studies with references and unique outcomes, the list of grouped
outcomes and the PRISMA flowchart can be found in Supple-
mentary Table S1, Table S2, and Supplementary Figure S1.

Delphi study

On January 10, 2024, invitations were sent by email for the
first round. There were 222 respondents, of which 208 experts
and 14 patient representatives. Of these, 172 experts and 10
patient representatives completed the round. On April 2, the
second round was sent by email. A total of 132 participants
completed this round, of which 125 experts and 7 patient rep-
resentatives. The experts included endocrinologists, oncolo-
gists, surgeons, pathologists, radiologists and nuclear medicine
physicians, pediatricians, and researchers from 35 countries
across 5 continents (Fig. 1). In the first round, the initial list
of 38 outcomes was presented, with 7 outcomes reaching
consensus-in and none reaching consensus-out. Based on sug-
gestions from experts and patient representatives in the first
round and after discussion with the steering group, 2 outcomes
were added. In round two, 10 additional outcomes reached
consensus-in and 1 reached consensus-out. After two rounds,
17 outcomes reached consensus-in (Table 1). The full rounds
can be found in Supplementary Table S4.

Expert panel meeting

A total of 52 experts and 3 patient representatives partici-
pated in the expert meeting, excluding the study manage-
ment group. All outcomes were introduced and discussed in
accordance with the established procedures. Supplementary
Table S5 lists the outcomes discussed and the number of
votes for their inclusion in the COS. After discussion, the out-
comes “mortality” and “complication rate” were further speci-
fied as “30-day postoperative mortality” and ‘“30-day
postoperative complication rate.” “Intraoperative injury to
adjacent organ” was further clarified as “accidental intraoper-
ative injury to adjacent organ.” “Reoperation rate” was further
specified as “unplanned reoperation rate.” “Permanent
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FIG. 1. Geographical distribution of experts. @@ Delphi participants; 7 No participants.

recurrent laryngeal nerve paralysis” was further specified as  Final core outcome set

permanent recurrent laryngeal nerve paralysis du? to sur- The three phases of this COS development process resulted
gery.” In total, 13 outcomes reached consensus for inclusion  ip g final set containing 13 outcomes in 4 core areas (Table 2).
in the final COS (Table 2). One outcome was categorized under the core areas of death

TABLE 1. CONSENSUS-IN AND OUT AFTER Two0O DELPHI ROUNDS

Percentage of participants that voted the outcome
as critically important (7-9)

Consensus-in after round 1 All participants (n = 182) Experts (n=172) Patients (n=10)
Recurrence 160 (88%) 149 (87%) 10 (100%)
Persistent disease 169 (93%) 161 (94%) 9 (89%)
Disease-specific survival 138 (76%) 129 (75%) 9 (89%)
Permanent postoperative hypoparathyroidism 140 (77%) 134 (78%) 6 (56%)
Permanent recurrent laryngeal nerve paralysis 153 (84%) 144 (84%) 8 (78%)
Complication rate 140 (77%) 133 (77%) 7 (67%)
Surgical completeness 136 (75%) 129 (75%) 8 (79%)
Consensus-in after round 2 All participants (n = 132) Experts (n=125) Patients (n=7)
Upstaging in ATA risk stage system 103 (78%) 96 (77%) 7 (100%)
Quality of life 106 (80%) 100 (80%) 7 (100%)
Number of retrieved lymph nodes 106 (80%) 102 (82%) 4 (60%)
Number of retrieved metastatic lymph nodes 111 (84%) 108 (86%) 4 (60%)
Reoperation rate 112 (85%) 106 (85%) 7 (100%)
Intraoperative injury to adjacent organ 114 (86%) 109 (87%) 6 (80%)
Mortality 103 (78%) 96 (77%) 7 (100%)
Postoperative thyroglobulin levels 104 (79%) 102 (82%) 3 (40%)
Location of metastatic lymph nodes (Nla vs. N1b)* 110 (83%) 105 (84%) 6 (80%)
Permanent dysphagia® 99 (75%) 93 (74%) 7 (100%)

Percentage of participants that voted the outcome as not important (1-3)

Consensus-out after round 2 All participants (n = 133) Experts (n=126) Patients (n=7)
Preoperative and postoperative white blood cell 104 (78%) 99 (79%) 2 (33%)
count

“added after suggestions from experts and patients in round 1. ATA, American Thyroid Association; N, number of participants.
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TABLE 2. FINAL CORE OUTCOME SET FOR REPORTING SURGICAL TREATMENT OF DIFFERENTIATED THYROID CARCINOMA

Core area

Outcome

Death

Life impact

Pathophysiological/clinical
manifestations

Adverse events

Quality of life

30-day postoperative mortality

Recurrence, persistent disease, location of metastatic lymph nodes, number of retrieved
metastatic lymph nodes, postoperative thyroglobulin levels, and surgical completeness
Permanent recurrent laryngeal nerve paralysis due to surgery, permanent postoperative

hypoparathyroidism, 30-day postoperative complication rate, accidental intraoperative
injury to an adjacent organ, unplanned reoperation rate

and life impact: 30-day postoperative mortality and quality of
life. The following outcomes were grouped under pathophys-
iological/clinical manifestations: recurrence, persistent dis-
ease, location of metastatic lymph nodes, number of retrieved
metastatic lymph nodes, postoperative thyroglobulin levels
and surgical completeness. The following outcomes were
categorized under adverse events: permanent recurrent laryn-
geal nerve paralysis due to surgery, permanent postoperative
hypoparathyroidism, 30-day postoperative complication rate,
accidental intraoperative injury to an adjacent organ and
unplanned reoperation rate.

Discussion

Through an international two-round Delphi process and
expert panel meeting, we identified 13 outcomes to be
included in the COS for surgical treatment of DTC. This
COS was developed using a rigorous, protocol-driven Delphi
consensus methodology, involving patient representatives
and a diverse group of medical experts in the field of DTC
from around the world. We intentionally brought together
experts from various medical disciplines in the field of DTC,
recognizing that in many countries, treatment and research in
this area involve collaboration among various medical pro-
fessionals. This COS is intended for use within the research
community to standardize outcome selection and reporting
in future studies related to surgical treatment of DTC,
thereby facilitating data synthesis, and in clinical practice,
improving the accuracy of treatment outcome assessment.

The next essential step is to focus on defining some of these
outcomes, as this is beyond the scope of this COS develop-
ment. Streamlining the definitions and measurement methods
of the selected outcomes will further standardize outcome
reporting. We recommend that decisions on how to best mea-
sure the outcomes from this COS are informed by criteria
from consensus-based standards for the selection of health
Measurement Instruments (COSMIN) guidelines.?’ During
the expert panel meeting, participants suggested some clarifi-
cations for the outcomes. First, a postoperative period of
30 days was added to “mortality” and “complication rate.”
This ensures that the mortality and complications are more
accurately attributed to the surgical treatment, rather than to
additional therapies such as radioiodine treatment. Likewise,
“permanent recurrent laryngeal nerve paralysis” was further
specified with “due to surgery” to ensure that future research
is focused on the effect of surgery on this complication,
excluding the permanent recurrent laryngeal nerve paralysis
caused by tumor infiltration. “Reoperation rate” was further
specified to “unplanned reoperation rate.” We suggest that this

is defined as the rate of unplanned (re-)operations, which are
executed for DTC, excluding a two-phase thyroidectomy. Fur-
thermore, as authors, we suggest the following: “Permanent
recurrent laryngeal nerve paralysis due to surgery” should
refer to accidental injuries, excluding cases in which the nerve
is deliberately sacrificed due to tumor-related encasement of a
functional nerve. “Accidental intraoperative injury to an adja-
cent organ” should refer to structures in the neck such as
the trachea, large blood vessels, and esophagus. The cutoff
between temporary and permanent recurrent laryngeal
nerve paralysis and hypoparathyroidism should be set at
1 year, as some studies suggest recovery may still occur
beyond 6 months.?!23,

Our study has several limitations. First, the majority of
responses came from Europe and North America. Despite
efforts to include more experts from Africa, Asia, Australia,
and Latin America through invitations distributed by AfHNS
and contacting lead authors of key studies, of which many
were from Asia, these regions remained underrepresented in
our Delphi process. Second, selection bias might have influ-
enced our study, as the final group of expert clinicians con-
sisted of those who accepted our invitation, potentially leading
to overrepresentation of certain viewpoints. Despite efforts to
invite a diverse range of experts, those more engaged in DTC
research may have been more likely to participate, possibly
affecting the generalizability of the findings. Third, a general
limitation in the development of a COS through Delphi con-
sensus is that potential outcomes are often assessed by experts
without standardized definitions, which can lead to varying
interpretations of the importance of including a potential out-
come in the COS. Paradoxically, a COS identifies the most
important outcomes for future studies, thereby providing a
selection of outcomes that need to be defined first. In the mean-
time, we attempted to clarify most outcomes according to the
suggestions of the experts. However, the clinical applicability
of this COS is limited until the selected outcomes are further
defined via international discussion and agreement. Last, we
included only Dutch patient representatives in this study, as
including patient representatives from other countries would
require obtaining ethical approval from each treatment center
involved, which we deemed as unfeasible. Nonetheless, we
recognize that including patients from all participating coun-
tries might have led to slightly different results, as cultural dif-
ferences might influence which outcomes achieve consensus.

In conclusion, an international consensus was reached on
13 outcomes to be included in the COS for the surgical treat-
ment of DTC. The systematic approach of this study war-
ranted the involvement of patient representatives and a
relevant representation of DTC experts from around the
world. The value of this research lies in establishing an
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internationally agreed set of outcomes for the surgical treat-
ment of DTC, identified as most relevant for both research and
clinical practice. Incorporating internationally standardized
outcomes into the design of future studies and into daily clini-
cal practice will promote consistent and appropriate outcome
selection, facilitate comparison of treatment strategies, and ulti-
mately improve patient care. At present, however, the clinical
applicability of this COS remains limited, as the selected out-
comes still need to be precisely defined. Therefore, the next
step is to determine how these outcomes should be defined and
measured, further harmonizing the way we assess the effect of
surgical treatments for DTC.
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