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Abstract

Objective. To characterize presentation, disease course, and
treatment of idiopathic subglottic stenosis (iSGS) in non-
Caucasian women and compare this cohort to the predominantly
female, Caucasian patient cohorts identified in the literature.

Study Design. Retrospective review. Results are compared
to systematic review of demographics.

Setting. Multiple California institutions from 2008 to 2021.

Methods. Patients with intubation within 2 years of disease or
who met exclusion criteria listed in prior publications were
excluded. A systematic review of iSGS patient demographics
was also completed for comparison.

Results. Of 421 patients with iSGS, 58 self-identified as non-
Caucasian women, with 50 ultimately included. Mean age of
onset was 45.| years old (95% confidence interval [CI], 41.5-
48.8), and mean age at diagnosis was 47.2 years (95% ClI,
43.6-50.7). Mean Charlson comorbidity index was 1.06
(n=49, 95% CI, 0.69-1.44). At diagnosis, Cotton-Meyer
severity scores (documented in n=45) were Cotton-Myer
(CM) | (28.9%), CM Il (40%), and CM Ill (31.1%). Mean age at
first endoscopic surgery was 47.7 (95% Cl, 44.2-51.3) years.
64% experienced disease recurrence with a median of |1
months between their first and second surgery. Our
systematic review identified 60 studies that reported
demographic features in patients with iSGS. 95% of pooled
patients were Caucasian, while other demographic features
were similar to the current cohort.

Conclusion. The non-Caucasian population, almost 14% of this
Californian cohort, does not differ from the majority
Caucasian population detailed in contemporary literature.
This cohort supports the presence of some racial and ethnic
heterogeneity in this disease population.
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diopathic subglottic stenosis (iISGS) is a rare

fibroinflammatory disease that causes progressive

upper airway obstruction.'” Diagnosis of iSGS is
made through exclusion of other known causes of subglottic
stenosis and its treatment can vary from intralesional steroid
injection to endoscopic or open airway reconstructive
surgery.” Although the etiology of the disease is still
debated, there is consensus that the patient population is
largely limited to Caucasian women.'” Given the disease's
rarity of 1 per 400,000 people,* extraordinary measures must
be employed to accurately study iSGS. The largest multi-
institutional cohort of the North American Airway
Collaborative (NoAAC) includes 1.7% to 3.0% non-
Caucasian women with iSGS from up to 40 institutions.>°
If genetic predisposition indicated by consistent racial
preponderance in iSGS patient populations influences the
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course of this disease, the small proportion of patients who
are not Caucasian may represent a subset that differs from
the larger Caucasian cohort.

People of color may incur pathogenic vulnerability
when lower representation in research studies negatively
affects the health care they receive.” In a cross-sectional
study of 230 US-based vaccine clinical trials, Caucasian
individuals were overrepresented while people of minority
groups were underrepresented in comparison to the
census.® Socioeconomic barriers such as lack of transpor-
tation, lower income, and distance from medical centers,
which disproportionately affect minority patients, may
play a part in their underrepresentation in research”'%;
however, a significant difference in the types of trials
entered by different races raises concerns that recruitment
methods may impact minority participation as well.'' As
minority patients may experience more difficulty with
participation in prospective studies, different methods
may be required to ensure that unintentional under-
representation does not result in exclusion from the
benefits of ongoing research or timely diagnosis.

As iSGS has been definitively characterized in a larger
population comprised almost exclusively of Caucasian
patients the objective of this study was to determine if
disease and patient characteristics in non-Caucasian
patients significantly differ from those in Caucasian
patients. To accomplish this, we compared our own
retrospective multi-institution cohort of non-Caucasian
women to a larger, predominantly Caucasian cohort that
has already been published in the literature through
systematic review.

Materials and Methods

Retrospective Review

A retrospective observational study was conducted across
6 tertiary care hospital systems in California. All the
contributors are members of the NoAAC. Institutional
Review Board (IRB) approval was sought and awarded
according to the protocol for each participating institu-
tion. Informed consent was not required, and data are not
publicly available per IRB directive.

Non-Caucasian women with iSGS were identified
through review of medical records from 2008 to 2021.
The team at each institution identified and quantified
patients with idiopathic stenosis limited to the subglottis
based on their diagnostic workup and exclusion of other
causes of airway stenosis. The patients were categorized by
race or ethnicity in accordance with their self-identification
and the National Institute of Health's definitions of race
and ethnicity.'? The term “Caucasian” included those of
European or Middle Eastern descent as well as those who
identified as non-Hispanic white.'> These patients were
excluded from consideration. Subjects were also excluded if
they had been intubated within 2 years of disease onset or
had history of neck irradiation, significant laryngotracheal
traumatic injury, clinically diagnosed vasculitis or collagen

vascular disease, positive antinuclear cytoplasmic antibody
titers, or positive family history of autoimmune diseases."?
Patient age at symptom onset, diagnosis, and first surgery,
race, Cotton-Myer (CM) grade of stenosis,'* stenosis length
and distance from glottis, body mass index (BMI),
comorbidities, pharmacologic interventions, treatment
with serial intralesional steroid injections (SILSI), date
and type of each surgery, and occupation were collected
from patient charts.

Statistics

R version 4.1.0 (2021-05-18) was used to calculate
the means, CIs, and medians of the collected data.
The packages tidyverse, lubridate, and readr were used.

Systematic Review

Search strategy

Many of the Caucasian patients from our cohort have
been included in prior NoAAC studies, thus character-
istics of this group have already been published. To
capture these patients and a wider cohort of predomi-
nantly Caucasian patients with iSGS, a systematic review
was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses guide-
lines (Figure 1)."> To identify studies for inclusion in this
review, a research librarian with expertise in conducting
systematic reviews developed detailed search strategies in
the following 4 databases: PubMed (US National Library
of Medicine, National Institutes of Health), Embase
(Elsevier), Web of Science (Clarivate), and CENTRAL
(Cochrane Library). The search strategies used a combi-
nation of keywords for iSGS. Full search terms and
results can be found in Supplemental Table S1, available
online. The databases were searched from database
inception through September 27, 2023, with an English
and Chinese language filter. Deduplication was conducted
using the methodology established by Bramer et al.'®

Inclusion and exclusion criteria of studies

Articles were analyzed using the review management
software Rayyan.'” The eligibility criteria for inclusion in
the review are outlined in Table I. Following the initial
search, abstracts were reviewed by 2 authors (N.P. and
E.S.). For the abstracts that were not excluded, full-text
articles were independently assessed for eligibility by the
same 2 reviewers. Conflicts were resolved with discussion
and consensus.

Data extraction and quality assessment

Variables to be extracted were defined a priori. Two
authors (N.P. and E.S.) independently extracted data from
each publication and then compared results to optimize
accuracy. Discrepancies were addressed by discussion and
consensus. Among the studies included in the analysis, we
collected data regarding study information, participant
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demographics, comorbidities, CM grading, and frequency
of surgical treatment. For categorical variables, pooled
proportions were calculated by summing the number of
patients from each study together. For continuous vari-
ables, pooled averages and standard deviations were
calculated by combining the average and variance of each
study weighted by sample size. Quality assessment was
conducted by 2 authors (N.P. and E.S.) using The Joanna
Briggs Institute Prevalence Critical Appraisal Tool.'®
Studies were assigned an overall appraisal decision of
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Figure |. Preferred Reporting Items for Systematic Reviews and
Meta-analyses diagram for study selection. iSGS, idiopathic
subglottic stenosis.

Table 1. Inclusion and Exclusion Criteria for Systematic Review

the answers to the 9 questions in this tool. Discrepancies
were addressed by discussion and consensus.

Results

Participants

Four hundred and twenty-one patients with iSGS were
identified from all sites over the study period. Many
of these patients were offered the opportunity to participate
in  NoAAC prospectively and some joined those
study cohorts. Consequently, these patients are already
represented in the published literature. Fifty-eight of these
did not identify as Caucasian. Eight were excluded due to
insufficient data. The range of 2008 to 2021 was decreased for
several of the contributors reflecting a shorter period
practicing at the participating institution. Of the 50 women
included in the study, 43 self-identified as Hispanic,
4 Asian, 1 African American, 1 non-Hispanic/mixed race,
and 1 other. The cohort had an average Charlson
comorbidity index of 1.06 (n=49, 95% CI, 0.68-1.44). Of
the 50 patients, 2 (4%) were prediabetic, 10 (20%) were
diabetic, 15 (30%) had hypertension, and 26 (52%) were obese
(mean BMI 31.1 +1.92kg/m?). Table 2 lists all 60 studies
that met inclusion for the systematic review.*!*”! Tables 3
and 4 displays findings from this cohort alongside the results
from the included studies. Four studies reported different
variables extracted from the same 810-patient NoAAC
cohort. %4 These studies were combined into 1 entry for
our analysis. Similarly, 2 other studies that were based on t
he same patient cohort were combined.®*® As a result, there
were 56 unique patient cohorts examined. Table 5 compares
the findings from the retrospective cohort to the pooled
results from the systematic review. The studies identified in
the systematic review capture a predominantly Caucasian
iSGS population (95.9%) while the current total multi-
institutional iSGS patient group from which this cohort was
derived was only 86.2% Caucasian. Our cohort had more
patients with diabetes (20% vs 7.4%, P=.001) but fewer
patients diagnosed with gastroesophageal reflux disease
(GERD) (4% vs 35%, P <.001) than in the pooled studies.

Study inclusion criteria

Study exclusion criteria

(1) Original peer-reviewed publications

(2) Included patients with iSGS

(3) Reported demographics (sex distribution, age, race/ethnicity),
comorbidities, Cotton-Myer Grade, or frequency of surgical
treatments (endoscopic or open)

(1) Pooled nonidiopathic SGS data with iSGS data
(2) Did not report on demographics, comorbidities, Cotton-
Myer Grade, or frequency of surgical treatments

(3) Review articles, case reports, or conference abstracts
(4) Duplication of studies or secondary analysis of the same

group of patients

(5) No full text available for review

Abbreviations: iSGS, idiopathic subglottic stenosis; SGS, subglottic stenosis.
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Table 2. List of Included Studies Table 2. (continued)
First author Year Country Sample size First author Year Country Sample size
Current 2023 USA 50 Valdez 2002 USA 16
Aarnzs 2017 Norway 38 Wang, Tapias 2015, 2020 USA 263
Anderson 2020 International 544 Woliansky 2019 Australia 37
Benjamin 1997 Australia 15 Zhang 2022 USA 22
Berges 2021 USA 124
Blumin 2011 USA 22
Carpenter 2019 USA 42
Carpenter 2018 USA 6l Presentation and Disease Course
Case 2022 USA 46 Mean age of symptom onset in this study cohort was 45.1
Chan 2021 Canada 201 years old (95% CI, 41.5-48.8). Mean age at diagnosis was
Compton 2021 Canada 33 47.2 years (95% CI, 43.6-50.7). Distribution of iSGS
D'Oto 2022 USA 107 severity at diagnosis was CM 1 (28.9%), CM II (40%), and
Davis 2020 USA 8 CM III (31.1%), n =45. These findings were similar to the
Davis 2021 USA 9 pooled results from the systematic review (Table 5).
Dedo 2001 USA 50
Dwyer 2020 Canada 72 Treatment
Fang 2018 USA 41
Fiz 2018 Italy 44 Mean age at first surgery was 47.7 years (95% CI,
Gadkaree 2016 USA 74 44.2-51.3), significantly younger than the average age
Gelbard 2020 USA 25 of 49.4 years from the systematic review (P =.014).
Gelbard 2016 USA 479 Nineteen underwent SILSI. While treatment type varied
Giudice 2003 Iealy 30 in this retrospective study, none of the 50 women
Gnagi 2015 International 2015 underwent open airway reconstruction during the study
Grillo 2003 USA 73 period, in contrast to the 23.9% of patients who under-
Guo 2020 China 5 went open surgery from the systematic review (P =.001).
Hall 2016 USA 69 84.5% of patients represented in the systematic review
Hintze 2022 Ireland 10 underwent endoscopic surgery, as opposed to 100% from
Hoffman 2019 USA 16 this cohort (P =.003). In the current study, 64%
Hoffman 2017 USA 19 experienced disease recurrence after their first surgery
Holmes 2022 Canada 36 with a median of 3 surgeries documented (range, 2-10).
Jindal 1994 USA 7 Excluding 1 patient whose first surgery date was not
Kraft 2014 USA 25 recorded, patients who experienced recurrence had a
Lina 2022 USA 9 median of 11 months between their first and second
Liu 2020 USA 16 surgery with a range of 6 days to 3 years. Forty patients
Lu 2023 USA 5 received additional medical treatment for their iSGS,
Maldonado 2013 USA 16 including prescription of an inhaler (44%), reflux medica-
Maronian 2001 USA 9 tion (48%), antibiotics (10%), or oral steroids (6%).
Menapace 2019 USA 186
Menapace 2017 USA 33 Quality Assessment
Morcillo 2013 USA 60 None of the studies were excluded based on the risk
Motz 2017 USA 8 of bias assessment. Some studies showed potential bias in
NoAAC 2015-2017 International 810 their sampling methodology (ie, taking convenience
Nouraei 2019 UK 22 samples from iSGS online patient forums, not specifying
Nouraei 2013 UK >4 patient inclusion/exclusion criteria). However, we did not
Ospino 2022 USA 8 exclude any studies due to issues with sampling quality, as
Park 1995 USA 10 we aimed to capture sampling bias since it may contribute
Rohlfing 2023 mUSA 37 to the low number of non-Caucasian iSGS patients
Schoeff 2020 USA 12 represented in the literature. Otherwise, the included
Schoeff 2023 USA 64 studies were of adequate quality.
Shabani 2016 USA 37
Singh 2023 USA 41 Discussion
Taylor 2013 USA 24
This study compared patient and disease character-
(continued) istics of 50 non-Caucasian patients with iSGS to a
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Table 5. Comparison of the Current Cohort to Pooled Data From the Systematic Review

Current study (n=50) Pooled SR data Pooled n; # of studies P value
Female 100% 97.9% 4423; 56 .301
Caucasian 0% 95.9% 2912; 26 <.001*
African American 2% 0.7% 2612; 24 283
Asian 8% 0.8% 2612; 24 <.001*
Hispanic 86% 1.7% 2612; 24 <.001]*
Other 4% 0.5% 2612; 24 .001]*
Age at onset, years 45.1 (1.8) 43.3 (11.5) 69; | 275
Age at diagnosis, years 47.2 (1.8) 48.3 (13.2) 673; 11 .555
Time from symptom onset and diagnosis, years 2.1 (0.5) 2.3 (2.3) 141; 3 561
BMI, kg/m? 31.1 (1.0 29.1 9.2) 1284; 12 .124
Cdl 1.1 (0.2) 1.1 (0.7) 895; 6 532
None 38% 47.6% 143; 3 244
Hypertension 30% 22.5% 1008; 12 219
Diabetes mellitus 20% 7.4% 1851; 19 .001*
GERD 4% 35.0% 3040; 29 <.001
CMI 29% (n=45) 26.0% 473; 13 .662
CMII 40% (n =45) 44.9% 510; 14 .526
CMII 31% (n=45) 35.3% 473; 13 .564
CM IV 0% (n=45) 1.5% 473; 13 409
Age at first surgery, years 47.7 (1.8) 49.4 (4.9) 571; 6 014
Open surgery 0% 23.9% 2261; 25 001
Endoscopic surgery 100% 84.5% 2087; 24 .003
Required multiple operations 64% 52.3% 1083; 21 .104

Proportions or means (standard deviation) are presented.

Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; CM, Cotton-Myer; GERD, gastroesophageal reflux disease; SR, systematic review.

predominantly Caucasian cohort identified through
systematic review of the literature. Overall, patient char-
acteristics and disease presentation, course, and treatment
were similar between the groups. Current literature has
established iSGS as a disease primarily affecting perimeno-
pausal Caucasian women.'*!'*"> That the features of this
non-Caucasian iSGS cohort resemble other large cohorts of
Caucasian iSGS patients serves to reassure physicians that
they may reasonably provide the same treatment options
and disease course expectations to both groups.

While treatment type varied in this study, none of the 50
women in this cohort underwent open reconstruction.
Other published majority Caucasian cohorts demonstrate a
pooled open surgery rate of 23.9% as shown in Table 5.
This difference may reflect patient preference, surgeon
preference, lower disease severity, or resources available at
their institution." A recent systematic review investigating
only endoscopic techniques in iSGS patients was unable to
produce a meta-analysis due to disunity in treatment over
time, intrapopulation variation in treatment, and lack of
reporting about specific treatments employed in existing
literature.”” Adding open treatment only exacerbates these
difficulties and highlights the need for additional investiga-
tion in this area. Larger multi-institutional studies must be
undertaken to understand the factors influencing surgical
decision-making for these patients. While age at first
surgery was lower in the non-Caucasian cohort, no

difference in age was seen at the time of diagnosis or
disease onset, suggesting this finding may also be due to
practice preference.

Comorbidities also varied between Caucasian and non-
Caucasian patients. A significantly higher proportion of non-
Caucasian patients were diagnosed with diabetes mellitus,
while a lower proportion had GERD. Both of these
pathologies have been implicated in the pathogenesis of
iSGS. The chronic inflammation caused by hyperglycemia in
diabetes is known to interfere with wound-healing, which
may explain its association with iSGS.” These results may
suggest that diabetes is a more significant contributing factor
in non-Caucasian patients while GERD is a more important
risk factor in Caucasian populations. However, rates of
diabetes have been shown to be 22.1% for Hispanic and
19.1% for Asian populations, while they are only 12.1% for
non-Hispanic white populations.” These demographic differ-
ences may also be responsible for the variation in diabetes we
observed. More studies are needed to elucidate the influence
of diabetes on iSGS in non-Caucasian populations.

This study details a non-Caucasian population that
represents 13.78% of the patients with iSGS treated at
the participating institutions. Recent prospective NoAAC
publications have included no more than 3% non-
Caucasian iSGS patients.>®’? The results suggest that
more non-Caucasian patients with iSGS have yet to be
captured by ongoing research efforts. The region where
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this study was conducted (California) has a significantly
larger population of people of Hispanic or Asian descent
as compared to the rest of the United States.’® This likely
explains why these groups were more heavily represented
in the sample. However, it also highlights the need for
more studies in other regions with large non-Caucasian
populations, which would likely capture more non-
Caucasian patients with iSGS. To date, very few studies
have examined iSGS in regions with large non-Caucasian
populations. A study of iSGS conducted in China
included only 15 patients.*® Excluding European, North
American and Australian studies, other studies of iSGS
are limited to case reports.”>’® As these cases are rare,
multi-institutional studies are likely to be needed.

Minorities may have unique challenges to participating in
research. The factors that prevent each minority group from
participating can vary from language barriers to employment
restrictions to socioeconomic factors, time restraints, lack of
trust in the medical establishment, and recruitment methods
that unintentionally exclude minorities.” Five of our sites did
offer the opportunity to participate in the NoAAC trial but
most non-Caucasian patients did not enroll and no effort
was made to follow patients with iSGS to determine why
they did or did not.

As iSGS is a rare disease, attempts to study it are
limited by the number of patients who are eligible for
inclusion. Because this is a retrospective study, patients
received variable treatment and we were unable to
categorize patients into more specific races and ethnicities
beyond how each self-identified in the chart. Comparison
with other studies was difficult to perform due to the
diversity of reported outcomes and differences in the
types of studies performed (retrospective reviews with
wide-ranging follow-up periods, surveys, prospective
studies, and others). Future studies should utilize
established outcomes to facilitate continued collaboration
and improved understanding of this rare condition.

Conclusion

This multi-institutional retrospective study of 50 non-
Caucasian women with iISGS confirmed that their presenta-
tion, disease course, and treatment did not differ significantly
from those of Caucasian women with iSGS. Given the
contemporary acceptance of iSGS as a rare condition
primarily affecting Caucasian women, the size of this study
cohort supports preserving this diagnosis in the differential
for non-Caucasian patients with breathing symptoms.
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