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IMPORTANCE Primary hyperparathyroidism (pHPT) is a common endocrine disorder with
many diagnostic and treatment challenges. Despite high-quality guidelines, care is variable,
and there is low adherence to evidence-based treatment pathways.

OBJECTIVE To develop quality indicators (Qls) to evaluate the diagnosis and treatment of
pHPT that could measure, improve, and optimize quality of care and outcomes for patients
with this disease.

DESIGN, SETTING, AND PARTICIPANTS This quality improvement study used a guideline-based
approach to develop Qls that were ranked by a Canadian 9-member expert panel of 3
endocrinologists, 3 otolaryngologists, and 3 endocrine surgeons. Data were analyzed
between September 2020 and May 2021.

MAIN OUTCOMES AND MEASURES Candidate indicators (Cls) were extracted from published
primary hyperparathyroidism guidelines and summarized with supporting evidence. The
9-member expert panel rated each Cl on the validity, reliability, and feasibility of
measurement. Final Qls were selected from Cls using the modified RAND-University of
California, Los Angeles appropriateness methodology. All panelists were then asked to rank
the top 5 Qls for primary, endocrine, and surgical care.

RESULTS Forty Qls were identified and evaluated by the expert panel. After 2 rounds of
evaluations and discussion, a total of 18 QIs were selected as appropriate measures of
high-quality care. The top 5 Qls for primary, endocrine, and surgical care were selected
following panelist rankings.

CONCLUSIONS AND RELEVANCE This quality improvement study proposes 18 Qls for the
diagnosis and management of pHPT. Furthermore, the top 5 Qls applicable to physicians
commonly treating pHPT, including general physicians, internists, endocrinologists,
otolaryngologists, and surgeons, are included. These Qls not only assess the quality of care to
guide the process of improvement, but also can assess the implementation of evidence-based
guideline recommendations. Using these indicators in clinical practice and health system
registries can improve quality and cost-effectiveness of care for patients with pHPT.
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rimary hyperparathyroidism (pHPT) is a common en-

docrine disorder causing dysregulation of calcium

homeostasis. The incidence of pHPT is estimated to
be 65.5 per 100 000 person-years among women and 24.7
per 100 000 person-years among men.! Owing to increased
incidence of routine screening since the 1970s, pHPT is diag-
nosed more often, increasing incidence and prevalence.?

Evaluation and treatment of pHPT involves a multidisci-
plinary approach, including input from family physicians, in-
ternists, endocrinologists, and surgeons. Guidelines for the
management of pHPT include the recently published Ameri-
can Association of Endocrine Surgeons guideline® and the in-
ternational workshop on the management of asymptomatic
PHPT published in 2014.* However, the adherence to these
practice recommendations on the management and preop-
erative workup of patients with pHPT is low.>”” Less than 50%
of patients who fulfil the criteria for surgery receive parathy-
roidectomy, and less than 70% of patients have adequate pre-
operative imaging studies.>® Because of this nonadherence,
the treatment of pHPT may benefit from quality indicator (QI)
development. These QIs can help physicians identify gaps in
quality, thereby sparking quality-improvement initiatives to
improve care delivery for optimal outcomes.

Quality of care can be defined as “the degree to which
health services for individuals and populations increase the
likelihood of desired health outcomes and are consistent with
current professional knowledge 8797 A QI provides quali-
tative and quantitative measures for clinicians, organiza-
tions, and planners aiming to achieve improvement in care and
the processes by which patient care is provided,®>!° and QIs
should be valid (meaning the degree to which the indicator
measures what it is intended to measure), reliable, and fea-
sible to measure.®

This quality improvement study aims to develop QIs for
the diagnosis and treatment of pHPT with a focus on specific
indicators for each health care practitioner caring for these pa-
tients. These QIs can be used to develop strategies for improv-
ing quality of care and optimizing outcomes.

Methods

This study was executed using an expert panel of internist-
endocrinologists, otolaryngologists, and endocrine surgeons
to rank possible QIs, known as candidate indicators (CIs). All
QIs were selected using a guideline-based approach, pro-
posed by Katter et al.' The most commonly cited guidelines,
including the American Association of Endocrine Surgeons
guideline and the guideline for the management of asymp-
tomatic pHPT, were selected for CI extraction because these
guidelines bear trusted society endorsements.*# Guidelines
were determined to be of high quality using the Appraisal of
Guidelines for Research and Evaluation II tool.!? The guide-
lines were independently reviewed by 2 authors (M.E.N. and
J.D.P.) to extract CIs. All disagreement among the reviewers
concerning CI extraction was settled by consensus. Because
patient-level data were not used in this study, institutional re-
view board approval was not required.
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Key Points

Question What are valid quality indicators (Qls) to evaluate the
diagnosis and treatment of primary hyperparathyroidism (pHPT)
that could measure, improve, and optimize quality of care and
outcomes?

Findings In this quality improvement study, 18 Qls for the
diagnosis and management of pHPT were proposed. Through
ranking by a 9-member expert panel of 3 endocrinologists, 3
otolaryngologists, and 3 endocrine surgeons, the top 5 Qls
applicable to physicians commonly treating pHPT were chosen.

Meaning Quality indicators assess quality of care to guide the
process of improvement and can assess the implementation of
evidence-based guideline recommendations; using Qls in clinical
practice and registries can improve quality and cost-effectiveness
of care for patients with pHPT.

As described by Cottrell et al,'® CIs for this study had to be
measurable, either practically or theoretically. Indicator name,
indicator type (structure, process, or outcome'#), numerator and
denominator, definitions, specific exclusion criteria, and sum-
mary of evidence were collected. Structure indicators refer to
the attributes of the setting in which care occurs, including fa-
cilities, human resources, and organizational structure. Pro-
cess indicators refer to actions related to giving and receiving
care (such as the physicians’ activities in making a diagnosis,
recommending, or implementing treatment) or other interac-
tions with the patient. Lastly, outcome indicators describe the
effects of care on the health status of patients and populations.®
The numerator describes the target process, condition, event,
or outcome, and the denominator defines the population being
measured.

The expert panel consisted of 3 endocrinologists (K.G-H.,
M.K.B.,and E.M.W.), 3 otolaryngologists (E.M., D.P.G.,and A.E.),
and 3 endocrine surgeons (L.R., A.M., and K.D.). Panelists were
selected based on criteria that were similar to other quality
studies.'®!>1° Selection of panelists was based on academic and
community representation, ensuring that panelists were in-
volved with patient safety, quality improvement, and clinical ex-
perience, and demonstrated research interest in parathyroid dis-
ease, including academic and community physicians. Leaders
from large academicinstitutions and provincial centers were se-
lected warranting that panelists had a high-volume academicand
community practice. The expert panel is considered to be rep-
resentative of a broad range of physicians. The modified RAND-
University of California, Los Angeles appropriateness method-
ology was used to select QIs from the CIs."”

First, the panel completed a survey containing the
extracted data and level of evidence for each CI. The panel was
asked to evaluate the validity (meaning the degree to which
the indicator measures what it is intended to measure), reli-
ability (meaning the extent to which repeated measurements
of a stable phenomenon by different data collectors or instru-
ments, at different times and places, get similar results), and
feasibility (meaning feasible to measure) for each CI on a
9-point scale. The rating was anonymous and independent.
Afterward, the results of the survey were analyzed to deter-
mine if each CI was appropriate as a QI and whether agree-
ment had been reached among panelists (eTable 1 in the
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Figure. Flow Diagram Describing the Process of Determining Candidate Indicator Appropriateness

40 Candidate indicators

l First survey

21 Appropriate
19 Uncertain

First teleconference

v v v v
7 Excluded 2 Appropriate 8 Appropriate for 9 Uncertain for 11 Appropriate

4 Not feasible to combined into 1 second survey

second survey

measure 3 Uncertain (2 rephrased)
2 Insufficient combined into 1

evidence [

1 Inability to
generalize

7 Appropriate
12 Uncertain
5 Not feasible to measure
4 Vagueness of definition
1 Insufficient evidence
1 Redundant
1 Veryrare

Second survey including 19 candidate indicators

> 18 Quality indicators

Refer to eTable 1in the Supplement
for appropriateness of candidate

Supplement).’®” Consensus requirements to include CIs as QIs
were defined as a median score of 7 to 9 and no disagreement
among panelists. Disagreement was reached if at least 3 panel
members rated the CI outside of the 3-point region (ranges, 1-3,
4-6, and 7-9) containing the median. Each panel member had
equal weight in the rating process. After the first anonymous
rating, a teleconference was held to present the initial results
and discuss areas of disagreement, new insights, or potential
CIs not included in the first survey.

We checked whether QIs contained statistically signifi-
cant outliers using the Grubbs test (P < .05 was considered
statistically significant). Subsequently, a second survey was dis-
seminated and analyzed, which led to the final list of appro-
priate QIs. All panel members were then asked to rank the top
5 QIs for primary, endocrine, and surgical care. The ranking
was based on optimizing patient safety and quality of care. The
top-ranked QI received 5 points, the second-ranked QI re-
ceived 4 points, the third-ranked QI received 3 points, the
fourth-ranked QI received 2 points, and the fifth-ranked QI re-
ceived 1 point (eTable 1in the Supplement). Any QIs that were
not listed in the top 5 received no points. Subsequently, the
sum of all QIs was calculated, leading to the top 5 of the highest-
ranked appropriate QIs in medical and surgical management
areas. Statistical analyses were performed with Prism, ver-
sion 9.0 (GraphPad).

. |
Results

First Evaluation Round

Thirty-one process CIs and 9 outcome CIs were extracted from
2 guidelines (eTable 2 in the Supplement). No structure CIs were
extracted.

The Figure depicts a flow diagram describing the pro-
cess of CI appropriateness determination. Following the
first round of evaluations, 21 CIs were deemed appropriate.
Teleconference discussion centered on relevance, metrics,

jamaotolaryngology.com

indicators as quality indicators.

and evidence for QI inclusion and panel disagreements.
Explicit definitions of CIs and their measurability were com-
mon themes of discussion for 13 of the indicators. Numera-
tors and denominators were modified in 4 indicators to
improve validity (eTable 3 in the Supplement). Any CIs that
described a practical approach to surgical strategy were dis-
cussed at length by the panel. Given that multiple CIs
involved surgical approach and use of intraoperative para-
thyroid hormone (PTH), through a discussion of variability
in resource availability, the panel merged the CIs into the
supported QI: “Appropriate surgical strategies for parathy-
roidectomy include limited parathyroid exploration with
use of intraoperative PTH or four gland parathyroid explora-
tion” (eTable 4 in the Supplement). Owing to lack of clarity
in the literature about training, volume-outcome relation-
ships, and access to parathyroid surgeons, a unanimous QI
could not be recommended regarding target parathyroidec-
tomy volumes.

During the teleconference, new concerns arose con-
cerning 6 appropriate CIs that were therefore extensively
discussed and included in the second survey (Table 1 and
Figure). Furthermore, 2 appropriate CIs were rephrased, and
2 appropriate CIs were combined into 1 and afterward in-
cluded in the second survey (Table 1). Therefore, 11 CIs were
deemed appropriate from the first round following the tele-
conference (Table 2). Seven CIs were excluded following the
teleconference owing to lack of consistency or feasibility in
measuring the indicator, inability to generalize across special-
ties, insufficient or conflicting evidence that the indicator
would lead to improvement in patient outcomes, or vague-
ness of the CI definitions (Table 3). No new CIs were brought
forward during the teleconference discussion.

Second Evaluation Round

The content of the teleconference was used to guide the panel
into the second round of voting. In total, 19 CIs were included
in the second round (Figure). After the second round of evalu-
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Table 1. Appropriate Candidate Indicators Reintroduced in the Second Round of Evaluation

Appropriateness total score

Median

Candidate indicator score® %

Panelist agreement,
0,

Remarks

Definitions

Concerns regarding appropriate candidate indicators

1. In patients with suspected pHPT, a personal 8 79
and family history should be taken.

Difficult to measure, will require
medical record review

Personal history includes kidney
manifestations, including
nephrolithiasis and skeletal
manifestations, including fragility
fractures and osteoporosis. Family
history includes history of previous
neck surgery, kidney stones, pituitary
tumors, peptic ulcers, hypercalcemia,
or pancreatic tumor.

2. Patients undergoing parathyroidectomy 8 100 There is no definition for “assessed.” NA
should have concomitant thyroid disease Furthermore, it is redundant because
assessed. another candidate indicator states,
“Preoperative imaging should start
with the performance of cervical
ultrasonography combined with
sestamibi or 4-dimenstional
computed tomography.”
3. Preoperative voice evaluation assessmentis 7 79 Vaguely defined candidate indicator. Preoperative voice evaluation
an essential component of the preoperative Furthermore, a vocal cord paralysisin includes specific inquiry about
examination. patients with pHPT who did not have subjective voice changes, with
previous thyroid surgery is very rare. additional evaluation for considerable
voice changes or a history of prior
at-risk surgery.
4. Parathyroidectomy should be conducted by 7 79 There is no definition for adequate Currently, there is no definition of
surgeons with adequate training and training and experience. adequate training and experience.
experience in pHPT management.
5. Intraoperative nerve monitoring should play 7 79 Although it is helpful, it is not standard NA
arole in reoperative cases. of care and many institutions may not
have this. Furthermore, sidedness and
function of the nerve preoperatively
matters here.
6. With intraoperative suspicion of parathyroid 7 89 Difficult to measure, will require The diagnosis of parathyroid
carcinoma, the goal should be a complete surgery report review. Furthermore, carcinoma should be considered in
resection avoiding capsular disruption and, if parathyroid carcinomais very rare and  patients with pHPT with markedly
necessary, en bloc resection of adherent may therefore not be an optimal elevated parathyroid hormone levels
tissues. quality indicator. and severe hypercalcemia, with a
palpable parathyroid mass or
preoperative imaging that may
suggest parathyroid carcinoma.
Rephrased appropriate candidate indicators
Initial phrasing New phrasing
7. Preoperative imaging should be performed 8 100 If the patient meets an indication for NA
after deciding to proceed with parathyroidectomy, negative imaging
parathyroidectomy, and patients should still be results should not preclude
referred for parathyroidectomy despite parathyroidectomy.
negative imaging results.
8. Patients who are vitamin D deficient should 8 100 Patients who are vitamin D deficient Vitamin D deficiency is defined as
receive vitamin D supplementation after should receive vitamin D 25-hydroxyvitamin D levels <20
apparently successful parathyroidectomy. supplementation before parathyroid ng/mL. The definition of successful
surgery, while monitoring calcium parathyroidectomy is normocalcemia
levels. at 6 mo post
surgery.
9. Postoperative recurrent laryngeal nerve 8 79 Postoperative complication rate: NA
paralysis rate recurrent laryngeal nerve paralysis
10. Postoperative cervical hematoma rate 8 89 elEsEl e

@ Scores were measured on a 9-point scale.
Abbreviations: NA, not applicable; pHPT, primary hyperparathyroidism.

ations, 7 CIs were deemed appropriate with agreement, pro-
viding a total of 18 QIs to be appropriate indicators of quality
care (Table 2). In the second round, 12 CIs did not reach con-

Discussion

sensus regarding their appropriateness, totaling the exclu-
sion of 19 CIs in both rounds (Table 3). Of the 18 QIs, 6 con-
tained 1 outlier (1in 9 was an outlier) (Table 2). The top 5 ranking
of QIs for primary, endocrine, and surgical care is summa-
rized in Table 4.

Owing to nonadherence of guidelines in the management of
PpHPT, the treatment of pHPT could benefit greatly from QIs.
These indicators can help physicians identify gaps in quality,
thereby triggering quality-improvement initiatives to opti-
mize outcomes. These QIs not only assess the quality of care

212 JAMA Otolaryngology-Head & Neck Surgery March 2022 Volume 148, Number 3 jamaotolaryngology.com

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Rijksuniversiteit Groningen User on 04/04/2022


http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.3858

Original Investigation Research

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

*(G SeM J31[3N0 3y} 'S103eJIpUl 331ePIPUED |[B L) J31J3N0 | PaUIRILOD 103edIpUI 31BPIPUBD SIL] ¢

'9|eas Jujod-6 B UO paINSeaw 919M S3100S

‘auounioy prosAyieled ‘H 1 d ‘wsiplosAyielediadAy Arewnd ') gHd :sjqedijdde jou 'wN :suoneinaiqqy

VN 68 VA VA VA VA 91eJ AwoydaplolAyiesed aanesadosy '8
VN 68 L L L L Aeis Jo ybua /LT
‘uonesodxa proJAuresed pue)b unoj pue H|d aAneladoeiul Jo asn yiim uoiieloldxs
VN 00T 8 / ] 8 proiAyeled payiwi apnpdul AwoldsplolAyieled 1oy sa1baielns jedibins aieudolddy 9T

‘snipe. je3sip
pue ‘diy ‘auids Jequuny ay3 1e paJnsesw aq pinoys A3Isuap jesaui auog 6L L VA VA VA ‘1dHd yum sjuaied 1je 1o) pawtoyiad aq pinoys Anawondiosqge Aes-x ABiaua-1eng "G
‘AwodapiolAyiesed
10} suoIed1pUI 3.1e Y104 9snedaq siselyirjolydau 1o sisouldjedolydau Jo uoidalep
VN 6/ / / [ / 104 pawioyiad aq pinoys Huibeuw jeuiwopge ‘| dHd d1rewoldwAse yum syuaiied uj T
qeLuojeway
VN 68 8 / 8 8 182IA13 pue sisAjeed aniau 1eabuAle) Jualindal :a3es uoiedndwod anesadolsod "€ T
q’AwoydapiolAyyesed apn)raid Jou pinoys
VN 68 8 8 ] 8 synsaJ buibew aAzebau ‘AwoldapiolAyleled o) uoedipul ue syeaw usned ayl J| ‘¢ T
UOI3eN|eAS JO PUNOJ PUOIAS

*Awo12aploJAyieed JO Ow 9 UIYIIM BILLSI|EIOWIOU
QABIUDE 0 a4nj1ey Se paulap si wsiplosAyesedsadAy Juaisisiad 68 8 8 8 3 qo¥ed WsiploAyyesediadAy Jusisisiad 1T

*0W 9 JO Wwnwiuiw e buise] sIse1s0awwoy wnidjed
1eLwIou JO JUBLIYSI|eISaR 33 Se paulap i Awo3dsplolAyleled 1a3)e ain) 00T 8 [ 8 8 ‘%86 buiydeoidde a1e1 5403 e ey pinoys | dHd 104 A1a6.ns buiobiapun syusied "0T
VN 00T 8 8 ] 8 “Juswabeuew aAIULRP J0) (323)edeUID) Adeiay] [edIpaW 3AII3. J0U PINOYS SIUdlled 6
“3LUI3 JOAO 3NSS[} ploJAy3eled ul JUSWSOUBYUS 1SBJIU0D JO UIaied 1eIIuIalIp q’AydeiBboLuoy panduwod jeuoisuBLLIP-1 10 IGILULISSS LM PaUIqLI0D
93 01 s49J24 Ayde.bowol payndwod 1euoiSuaWIpP-1 Ul UOISUSLWIP Y3Nnoy ay | 68 8 8 8 8 Aydesbouosetyn 1ed1AI2 J0 dueLolad syl Yy3im 11eis pinoys buibewr aaeladoald 'g
q4abunof 10 A oG 3e pasoubelp s | dHd uaym juasqe 10
VN 68 8 8 8 8 u3saud aJe swoldwAs 9A1323[qO JBLIBYM JO SSa1pJebal paedipul st Awo3dsplolAyieled /.
‘uoiauny Asupp| paJieduwi 10 st
9U01S pasealdul yam erinidjedssdAy ‘sisourdjedolydsu ‘buibewr Aupp| uo siseiyinolydau
“ulw/Jw 09> d3el uollelljly Jejniawo)b e i uonduny JU3)IS BuIpN)IUl “JUSWSAIOAUL ASUPD| JO 3IUSBPIAS dAIIIBIGO SI 3JBUF USYM JUISe IO
Aaupp) pasiedw] p/6B OOf< 19A9] WNID]EI BULIN INOY-1¢ B S| elinidjedsadAH 00T 8 8 8 8 u3sa.d aJe swoydwAs 9A1323[q0 JBYIBYM JO SSa1pJebal paedipul st Awo3dsplolAyieled *9
“buibew auids uo a1njoely uoissaidwod
*snipeJ €/T 1e3sip 1o Haau 1213343 JO DUBPIAS 10 ‘dn3oedy Aibesy ‘s1s010doa3so ypm syuaiied ul Juasge Jo
1eJowsy ‘diy 18303 ‘aulds Jequin 3@ G'Z- UBL] JaMO] 3103s-| e SI 515010d0315Q 001 8 8 8 8 1udsaud aue swoydwiAs 9A1323[q0 JayIaYM JO sSa1p.Jeba. paledipul st AwoldsplolAyleled °g
“Jewou aAoqe (/10w §z°0) Tp/bw T< SI19A8] WNI2ed WNIIS 3y} U3YM Juasqe 1o
VN 00T 8 8 ] 8 Juasa.d aJe swoldwAs 9A1123[q0 JaLIBYM Jo ssaipJebal pajedipul st AwoldaplolAyieled &

‘swoydwiAs aaubod/o13elydAsd pue ‘sia1n d13dad ‘ed1shd esouqly SiLIso
‘siselyjoJydau apn)dul SUOIILISIYIUBLL DISSE]D D] "9SeasIp a1 01 paingLiie q'LdHd dnewodwiAs
K)303.41p swoidwiAs pue subis 119A0 aney | dHd d13ewoldwiAs yim sjuaiied 68 8 8 ] 8 Uum sjualied |1e J0) ‘Juawiiealy patiasald syl si pue ‘pajedipul st AwoideplolAyieded ¢
1 dHd d1wiw ued 3eyy 103dadas bulsuas-wnidjed Asupi| ay3 “elWwR21ed1dAy d1inidjed0dAy jeniwey 104 31 3e 3oy A)1eaty12ads ‘| dHd ypm
10 19pJ0SIP JURUIWOP 1eWosoIne ue si eiwadledsadAy dunidjedodAy jeriwey 8/ 8 6 8 8 sjudned ul paunseaw aq pInoys S)9A3] WNJIAS @ UIWEeYIA pue wnidjed Aleurn anoy-¢ 'z
*S19A3) @ UIWeNAAX0IpAY-G 2
"H1d 4O uo11eA319 A1BPUO0I3S JO SISNEI IO JO UOISN]IXD pue ‘auluneasd ‘Hid ‘(e1etrdoidde se wnided paziuol ‘wnidjed padallod ‘wnidjed
a3 saJinbas | dHd d1wadjedow.ou Jo sisoubelq *(elwadedsadAy apdsap 1©301) JUBWBINSEW WN(d1ed d3enbape apn)dul pinoys | dHd pa12adsns Jo uonen|eas
passalddns jou ‘a1) jew.ou Aja1eridosddeur 1o ybiy ate sjoAd) H1d ‘LdHd uj 68 8 8 8 8 1eaiwsaydolq pue ‘spunoJb jediwaydolq uo pasoubelp si wsiplolAyiesediadAy Atewrid T
uo11eN|eAd J0 punoJ 1sii4
suoniuyag % ‘juswaaibe 940d3s Ayiqeanses|y  Amqiqenay  Aupiea 103e21pUl d1epIpue)

Islidued  ueipapy

1e303 ssauajeridoiddy

juauodwod ssaudjeridolddy

291005

SUOIIeN|BAT JO SPUNOY 7 3Y3 SuIMO||04 JuaLWa318y YA S101ed1puj depipue) ajeudoiddy -z sjqel

213

JAMA Otolaryngology-Head & Neck Surgery March 2022 Volume 148, Number 3

jamaotolaryngology.com

© 2022 American Medical Association. All rights reserved.

https://jamanetwork.com/ by a Rijksuniversiteit Groningen User on 04/04/2022

Downloaded From


http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.3858

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

Research Original Investigation

(panunuod)

"passasse
95eASIP PI0.JAUY JUBHLWIODUOD AARY PINOYS

VN juepunpay SOA ON OoN ON 99 / AwodaplosAyieled buiobispun syusned “6
“Jowny d13ealoued Jo ‘elwadiedtadAy ‘s1adn
ondad ‘siowny Areanad ‘sauols Asupny ‘A16.4ns dau snoiaaid
J0 L10351Y sepnjdul £103s1y Ajiwe *S1s010d0a3so pue sanjoely
Aynibesy buipn)dul ‘suorielsajiueLl 1e3a19xs pue siselyujosydau ‘u|e} aq pinoys A103sy Ajiwey pue jeuosiad
Buipnidul ‘suorjeisajiuew A&upp| sapndul A101S1Y 1eU0SIad VN ON oN ON SIA 96 9 e ‘| dHd payadsns yum syuaned uj 'g
UOIIBN|EAD JO PUNOJ PUOIIS WIOIH PAPNIXT
VN VN ON SOA OoN ON I44 © 91e. ejwad)ed0dAy sA1esadolsod “/
*1e2s Ay}
J0 ddueleadde
JueyNSa Ay}
JapIsuod jou
sa0p 3| “A13b.4ns
Jo fynenb ayy
10} 91e60.1ns
ejousl
VYN uibuaj uoisidul ON ON ON S9A [44 S y3bua) uoisiduj -9
'95easIP Pazi|edo)-1|am
pue pajedipul 4 pawogiad aq Ajuo
VN VN SOA ON SOA ON 99 9 pinoys Awo3dspiolAyieled sanesadoay g
‘uoljejuawlddns g ulwepA ypm uibaq
w/bu oz> PINOYS JU3ID1JBP @ UIWEMUA 34e Oym | dHd
S]aAd] @ UIWeNAAX0IPAY-GZ Se paulyap SI AulIdIyap @ UIWEHA juepunpay SOA S9A ON ON €€ 9  yumsjuaned ‘AwordspiolAyleled a10jag i
‘AwoydapiolAyiesed
10} UOISIDAP B3 Ul PRIIPISUOI
3q pinoys suaired daais jewouge
pue ‘A31deded jeuoiouny ‘ssaueam
VN VN ON ON SOA SIA 96 ¥ 9)2snw Jo swoldwAs Jeuonipesuou ayy ‘¢
‘uoisuayadAy ueyy
*UO[}B]R]IPOSBA 1330 19nbas Jejnasenoip.ed jelzuaiod Jo
Pa1eIPaLL-3]ISNLU LI00WS PUe ‘Uo11duny J1)01SeIp pue uo1ebIW WoJj 31Jausd biw oym aseasip
21]03SAS ‘sseuw JejndLuaA 19) ‘AydosriadAy JejndLijusa 1) JeINJSEAOIP.IED UM Sa1epipued jedibins
pue uo1duNysAp d1joiselp apnidul Aew 19nbas Jejndsenoiple) VN ON S9A ON SIA €€ ¥ 03 PaJa}Jo 3q Aew AwoldaplolAuiesed ¢
*91e43u3du0d 01 Ajjiqeul pue ‘Alowsw bujuasiom
‘s9auequnisip daa)s ‘Ajige) jeuoiows ‘A3sixue ‘uoissaidap ‘1 dHd 03 31geingline
‘anbije} spnjdul ssbueyd sAIubod pue 1e3160]0YdASq 9.Je jeyy swordwAs d13eiydAsdolnau
*sIsoydAsd sjuely pue ‘uolepuniqo ‘sebueld snyeis J0/pue aAiubod0.INdU Yim suaiied
1eauaw apnydul | dHd Jo swordwiAs dL3eiydAsdolnau d1sse)) VN ON ON SIA SOA €€ 9  10J papusWLLI0dD. S| AW03daplosAyieled "1
UOI3eN|eAD JO PUNO. 3S11J WOJY PaPN)IXT
suonuaq papinoad uoniuyap 3dUIPIND azijesauab aunseaw % 9105 103€J1pUI dBPIpUR)
uoseal o ssauanbep RUCTRITTL ] 01 Aiqeu| 019]qIseay jou  ‘juawaaJbe 1sipued ueipapy
uolsNIXd 10 £ouR151SU0d
jeuolippy J03de7

UOISN|IX3 10§ UOSEY

91025 €303 ssaudielidosddy

s101eJ1pU| 31epIpUR) PapNIXT "€ d|qeL

jamaotolaryngology.com

JAMA Otolaryngology-Head & Neck Surgery March 2022 Volume 148, Number 3

214

© 2022 American Medical Association. All rights reserved.

https://jamanetwork.com/ by a Rijksuniversiteit Groningen User on 04/04/2022

Downloaded From


http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.3858

Original Investigation Research

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

(panunuod)

'sbey up|s Aeqjixe pue ‘sewodi) ‘sewouape

1eua.pe ‘snydu04q J0 SNWALI BU3 JO SIOWN] 3ULIDOPUI0INAU
159j1uew osje ued syuaiied ybnouyi)e ‘siowny auLidn pue
‘s1owiny A&SUpD| ‘e]jIXew pue 3)qipuew 3y Jo sewolquy ‘ewoifd
-owoJyd0ayd “4adued ploJAyy Atejnpa ‘siowny Areynyd
JoLa1ue ‘33751 d11easdued ‘prosAyiesed jo

92U3.IN220 3Y3 aPNJdUI ABLL SUOIILISJIUBLL JIWOIPUAS “Jown]
d13ealoued 1o ‘ejwadjedtadAy ‘s1edin d1ndad ‘siowny Aseyinyid
‘sau03s Asuppy “A1964ns 23U snoiaaad Jo A103s1y spnjdul Aew

"|BISISN0I3UOD
S|

'SUOI3ISDIUBL DILOJPUAS 10 A103S1Y Ajiuey)
e U1IM 350U]1 10} P3JIPISU0I 3¢ pInoys pue
‘9seasIp puejbinw yym syusied 10) se jjam
se ‘I dHd yum A 0t ueyy 1o6unoA syusned

K103s1y Ajiwey pue a3eidoldde se pajebysanul sasned jeniwe]  Jjond abe ay | OoN OoN ON SOA 99 / 10} paw.oylad aq pinoys buiissy 238Ul "9
*siyea.dued pue ‘ured jeujwiopge ‘buijituon
‘easneu ‘eIxaloue apnjdul swoldwiAs 1eurIsalulossen
"Aydouie Jeinasnu pue ‘uled 183818)S0INISNLU ‘SSaLdeam
91asnw jewixold apnjdul swoyduwiAs 1e3319Xs0INISn
'91e43U2U0 03 AMjIqeul pue ‘Alowaw bujuasiom "1dHd J0J JuBLWILaI] Ul PAIBPISUOD
‘s9auequnisip daa)s ‘Aljige) jeuoows ‘A3s1xue ‘uoissaidap pue pajuawniop aq pinoys ‘syurejdwod
‘anbije} spnjdul sabueyd sAIub0d pue 1ed16010YdASq 1eunysajulolseb pue ‘1e1a)9xsojnasnw
*SIS0YdAsd yueuy pue ‘uorzepuniqo ‘sabueyd snieis ‘DA1IUB0D JLi3elydAsdolnau
1euaL apn|dul | dHd Jo swojdwiAs dLielydAsdonau disser) VN ON ON ON SIA 144 9 Buipn)out ‘swoydwiks aA1RaIgns "G T
*S]9Ad] Win(2)ed buriouow
*£1364ns 350d ow g je ejwadjed0LIou dIym A1364ns protAyieled a1049q
s1 Awo3daplolAyieled 1nyssaddns Jo uonuap ay) Jw/bu o> uoljejuswa)ddns @ ulWelIA 3AI9I3. pnoys
S]aAR] @ UIWeNAAX0IPAY-GZ Se paulyap s ASuaidiyap @ UIWeA VN ON S9A ON ON /9 / 1UID1JBP @ UILUBNA 3J4e OYM SJuailed T
"ewouidJed ploJAyieled 'S9NSSI} 3Uaype Jo Uo13dasal
15966ns Aew ey buibew aaeladoald 1o ssew ploAyeled 201q U ‘A1essadau JI ‘pue uondnisip
9]qedjed e y1m ‘elwad]edsadAy 219AaS pue S]aAl] aUOLLLIOY Jensded buiploae uoi1dasal 819)dwod e
ploiAyjeled pajeaals Apayew yum | dHd yiim sjuaiied ul 9 pinoys 1eob ay3 ‘ewoudied prolAyieled
PaJapIsu0d aq pInoys ewouldied piolAyieled jo sisoubelp sy alel K19\ S9A ON ON S9A i 9 Jo uoididsns aaljesadoesiul Yum “€T
'sased aAllesadoal ul 9104 e Aejd pinoys
VN VN S9A ON S9A S9A 19 / Burioyiuow ansau aAesadoeu| 2T
‘juawabeuew
1dHd ur 9duaiiadxa pue bujure.y
ICBICIIET)C] 91enbape yum suoabuns Aq pajonpuod
131U1J3P ou SI I3y} ‘AjpuaLIn) VN S9A ON ON ON f44 9 3¢ pinoys AwoldaplolAyieled ‘TT
"alel
K1an s1 A1sbans
proJAuy
snolaa.d
aAey jou
‘A1abans  pip oym | dHd
ys1d-1e sorid Jo A103s1y e 10 sabueyd 3310A 9)qelapisuod 104 yum sjuaied ‘uoleujwexa aAljesadoasd sy
uoI1en|eAs Jeuoi3ippe yim ‘sabueyd 9d10A aA1323[qns 3noqe u sisjesed J0 3UBUOdWO) 1B1IUISSI UE S| JUISSISSE
Adinbui 21139ds Sapn)aul uoi3eN)eAs 3210A dA1eIRd0dId pJ031e20A Y S9A ON oN ON 19 / uol1en|eAa 3210A aAleladoald 0T
suoiuaq papinoad uoniuyap 3JUIPIND azijesauab aunseaw % 9105 J103e21pUl dpIpUR)
uoseal  Jo ssauanbep RUCTRITTL ] 01 Aiqeu| 019]qIsea) jou  ‘juawaaJbe 1sipued ueipapy
uoIsn)IXd 10 fOUd)sISu0d
jeuoiippy J0de7

UOISN|IX3 10§ UOSEY

91025 €303 ssaudieridosddy

(PanunUOd) s103eIpU| 31EPIPUR) PAPN|IX3 € B|qeL

215

JAMA Otolaryngology-Head & Neck Surgery March 2022 Volume 148, Number 3

jamaotolaryngology.com

© 2022 American Medical Association. All rights reserved.

https://jamanetwork.com/ by a Rijksuniversiteit Groningen User on 04/04/2022

Downloaded From


http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.3858

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

Research Original Investigation

*9]e2s Julod-g B U0 PaINSesLl 3I19M S3I0IS
‘wsiplosAyierediadAy Atewnd ‘] dHd 9|qedijdde jou ‘N :suoneinsiqqy

“AwoldspiolAyleled Jayje ow 9
UBY} 910W 1€ ]eAJ33UI JILUSI]EIOWLIOU B J91Je elwad]edtadAy jo
92U.1NJ3J Se paulap sI wisiplolAyiesediadAy Jusrinday

‘swojdwAs J1wd1e20dAY 319435 pue piw Jo sajel Jaybiy
A1qeJapisuod aney uolieloldxa jelaie)iq buiobiapun syusned

ESELINH

350d ow 9 1e ejwad)edowou s| Awoldaplolhyieled
1NJSS8I2NS JO UoIULapP By Jw/bu Q7> S19A9]

@ ulweyAAxoapAy-gz se paulyap st Adusidisp g ulueyp

juepunpay

VN

*103821pUl
Anenb

159 9y} aq jou
9J0Ja.19y1 Aew
pue (3ynpou
proJAuy

e 9jesidse

0} UoJuUAUI
‘69) 4nd2d0

Aew siyy yoiym
Ul SO14eUdIS

10 A1a11en
EIEEIETTE
‘a1el A1\

ON

SOA

ON

ON ON ON

oN ON oN

ON ON ON

19 Vi 91kl wsiplolAyieediadAy Jua.undvy 6T

‘uoljejuswa)ddns wndied aalesadolsod
U3IMm pajealty aq pinoys eiwadiedodAy
€€ 9  annesadolsod 1oy dsu ybiy 3e syuaied ‘8T

‘paw.ioglad aq Jou pinoys
pue)b prosAyieted ay3 Jo Asdoiq uoijesidse
19 [/ 9)paau-auly ploiAylesed annessdoald /T

suopuyaq

papinoid
uoseal
uoIsn)IXd
jeuoiippy

uouydp
J0 ssauanbep

9JUIPIND azijesauab ainseaw
juannsu] 03 fniqeu) 031 2]qisedy Jou
10 fOu3siIsuod

Joydeq

% +91035 103B21pUI d3EPIpUR)
“uawiaaJbe ysnaued ueIpapy

UOISN|IX3 10§ UOSEY

91025 €303 ssaudieridosddy

(panuiu02) S103LJIpU| d3BPIpURD) PIPN|IXT "€ 3|qeL

jamaotolaryngology.com

JAMA Otolaryngology-Head & Neck Surgery March 2022 Volume 148, Number 3

216

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Rijksuniversiteit Groningen User on 04/04/2022


http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.3858

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

Table 4. The Top 5 Quality Indicators per Specialty®
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Total sum
Rank Quality indicator of rank
Primary care
1 Primary hyperparathyroidism is diagnosed on biochemical grounds, and biochemical evaluation 35
of suspected pHPT should include adequate calcium measurement (total calcium, corrected
calcium, ionized calcium as appropriate), PTH, creatinine, and 25-hydroxyvitamin D levels.
2 Parathyroidectomy is indicated, and is the preferred treatment, for all patients with 20
symptomatic pHPT.
3 Parathyroidectomy is indicated regardless of whether objective symptoms are present or absent 15
when there is objective evidence of kidney involvement, including silent nephrolithiasis on
kidney imaging, nephrocalcinosis, hypercalciuria with increased stone risk, or impaired kidney
function.
4 24-hour urinary calcium and vitamin D serum levels should be measured in patients with pHPT, 12
specifically those at risk for familial hypocalciuric hypercalcemia.
5P Parathyroidectomy is indicated regardless of whether objective symptoms are present or absent 11
when the serum calcium level is >1 mg/dL (0.25 mmol/L) above normal.
5 Parathyroidectomy is indicated regardless of whether objective symptoms are present or absent 11
in patients with osteoporosis, fragility fracture, or evidence of vertebral compression fracture
on spine imaging.
Endocrine care
1 Primary hyperparathyroidism is diagnosed on biochemical grounds, and biochemical evaluation 25
of suspected pHPT should include adequate calcium measurement (total calcium, corrected
calcium, ionized calcium as appropriate), PTH, creatinine, and 25-hydroxyvitamin D levels.
2 24-hour urinary calcium and vitamin D serum levels should be measured in patients with pHPT, 24
specifically those at risk for familial hypocalciuric hypercalcemia.
3 If the patient meets an indication for parathyroidectomy, negative imaging results should not 21
preclude parathyroidectomy.
4 Parathyroidectomy is indicated, and is the preferred treatment, for all patients with 18
symptomatic pHPT.
5 Patients should not receive medical therapy (cinacalcet) for definitive management. 12
Surgical care
1 Appropriate surgical strategies for parathyroidectomy include limited parathyroid exploration 26
with use of intraoperative PTH or four gland parathyroid exploration.
2 Patients undergoing surgery for pHPT should have a cure rate approaching 98%. 22
b . - ; . Abbreviations: pHPT, primary
3 Postoperative complication rate: recurrent laryngeal nerve paralysis and cervical hematoma 18 hyperparathyroidism;
3P Persistent hyperparathyroidism rate 18 PTH, parathyroid hormone.
4 Preoperative imaging should start with the performance of cervical ultrasonography combined 14 @ For definitions of quality indicators,
with sestamibi or 4-dimensional computed tomography. refer to Table 2.
5 If the patient meets an indication for parathyroidectomy, negative imaging results should not 12 b Quality indicators have the same

preclude parathyroidectomy.

total sum of rank.

to guide the process of improvement, but also can assess the
implementation of evidence-based guideline recommenda-
tions. A panel of physicians representing endocrinology, oto-
laryngology, and surgery, both academic and community
based, determined the 5 most important indicators for each
clinical specialty. To our knowledge, these are the first pHPT
QIs developed through a robust evidence and consensus-
based methodology. The proposed QIs are generalizable, tran-
scend specialties and disciplines, and account for variability
in the perception of quality that exists internationally. Fur-
thermore, they cover a wide range of diagnostics and treat-
ment aspects of pHPT. Using these QIs in clinical practice and
data registries may help those delivering and funding care to
ensure high-quality and cost-effective care pathways for pa-
tients with pHPT.

As demonstrated in other clinical areas, QIs are a crucial
step toward improving the quality of care.'®2! The most fre-
quently used implementation strategies of QIs are audit and
feedback.?? Public dissemination of quality report cards (re-
ports that provide information about various aspects of care
at individual facilities) have become valuable in enhancing
quality of care.?*2* The reasoning behind publishing report

jamaotolaryngology.com

cards is that public information about quality will increase un-
derstandable benchmarking and thus demand for quality, gen-
erating incentives for health care practitioners and adminis-
trators to invest in quality improvement.?> The effect of
monitoring QI data to promote quality improvement, and ul-
timately patient care, has been demonstrated. An example of
an acute-care hospital highlights this idea where feedback of
mortality rates reduced the standardized mortality rate by
implementing QI-informed improvement initiatives.?® Ef-
forts should be made to design robust registries that capture
clinical outcomes in addition to administrative data, further
serving to target important outcomes and provide guidance
for health payers to incentivize quality based on QIs, such as
those developed in this study.

The 18 proposed QIs evaluate different aspects of pHPT
care, including diagnosis, preoperative evaluation, evidence-
based therapies, and surgical outcomes. The diagnosis of pHPT
should be made on biochemical grounds and is reflected in a
QI for both primary and endocrine care. Two additional QIs
captured the use of 24-hour urine and preoperative imaging
techniques after the diagnosis of pHPT has been made. Opti-
mizing preoperative imaging techniques leads to a more cost-
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effective strategy, aligning with existing guidelines. Six QIs re-
view indications for surgery in pHPT and the definitive
management of pHPT, recognizing underuse of surgery.>” Of
importance to surgical care, 1 QI assesses the appropriate sur-
gical approach and 3 evaluate surgical outcomes, including sur-
gical cure rate, postoperative complication rates, and persis-
tent hyperparathyroidism rate. Within the surgical QIs, the
panel recommended that the surgical approach for pHPT
should include limited exploration, only with intraoperative
PTH availability. Given resource constraints in many regions,
specifically where this study was centered, an alternative ac-
cepted approach includes four parathyroid gland exploration
and parathyroidectomy based on the surgeon’s assessment.
This QI is an example of ensuring benchmarking is related to
evidence-based strategies for optimizing outcomes, and al-
ternative surgical strategies, such as focused parathyroidec-
tomy without intraoperative PTH, were not endorsed be-
cause of reported higher rates of recurrent and/or persistent
disease.

Limitations

There are a few limitations of this study. First, certain QIs may
apply only in specific clinical settings, particularly the ability
to measure the indicator using locally available data. To use
these indicators in assessing care locally, data capture is a criti-
cal component to assess quality of care.?”-28 Owing to the geo-
graphic limitation and the fact that we only included panel-
ists from a single health care system, other health systems may
wish to add QIs depending on resource allocation and fund-
ing models, while the indicators chosen in this panel are
inclusive. We selected the top 5 QIs because it may become
impractical and expensive to measure more in a real-life con-
text. While the selected top 5 QIs represent what the panel be-
lieved mattered most, this may be most applicable to the prac-
tice patterns, training, and delivery model where the panel
members work. Therefore, clinicians within other regions may
want to select an alternative top 5 from the list of 18 QIs or con-

Quality Indicators for the Diagnosis and Management of Primary Hyperparathyroidism

sider doing their own RAND-University of California, Los An-
geles methodology using the CIs we selected. We specified ex-
cluded indicators, including those difficult to measure, because
these may be of use in the future as health data becomes in-
creasingly available. All panelists had equal weight in the rat-
ing process, which might have resulted in a certain specialist
voting on a metric that does not correspond to their area of ex-
pertise. Furthermore, we did not have a primary care physi-
cian on the expert panel, but given that the panelists are part
of multidisciplinary physician networks, we were cognizant
to include multiple QIs addressing the diagnosis and workup
of pHPT. Lastly, while we did not have a patient on the panel,
we did select physicians who have academic experience in
qualitative and quantitative studies of patient quality of life
for those patients living with pHPT. Future validation studies
could include general members of the public and patient ad-
vocates. Additionally, future studies should investigate how
these QIs will be monitored and if they improved the quality
of care for patients with pHPT.

. |
Conclusions

In this quality improvement study, we developed a list of 18
indicators to measure the quality of care in patients undergo-
ing workup and management for pHPT. Furthermore, we pre-
sent the top 5 QIs for each health care professional specialty
commonly treating pHPT, including primary care, endocri-
nology, and surgery. Quality indicators not only assess the qual-
ity of care to guide the process of improvement, but they also
can assess the implementation of evidence-based guideline rec-
ommendations. The proposed QIs are generalizable, tran-
scend specialties and disciplines, and account for variability
in the perception of quality that exists internationally. Using
these indicators in clinical practice and data registries may help
those delivering and funding care to ensure high-quality and
cost-effective care pathways for patients with pHPT.
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