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ABSTRACT

Background: Hypothyroidism is a recognized but often underappreciated
contributor to obstructive sleep apnea (OSA). Proposed mechanisms include upper
airway mucopolysaccharide deposition, soft tissue edema, respiratory muscle
dysfunction, and impaired ventilatory drive, yet the extent to which OSA reverses
once thyroid hormone levels are corrected is not well established.

Objectives: To determine the prevalence and severity of OSA among adults newly
diagnosed with hypothyroidism who presented with sleep-disordered breathing,
and to characterize change in polysomnographic parameters once biochemical
euthyroidism was achieved with levothyroxine.

Methods: This retrospective cohort study was conducted in the Department of
Pulmonary Medicine at a tertiary care center between May 2024 and December
2025. Adults with newly diagnosed hypothyroidism and symptoms suggestive of
sleep-disordered breathing underwent baseline overnight polysomnography before
starting levothyroxine. Patients with chronic obstructive pulmonary disease,
obesity hypoventilation syndrome, craniofacial abnormalities, prior CPAP use, or
previously treated OSA were excluded. Repeat polysomnography followed the
achievement of biochemical euthyroidism, and change in apnea-hypopnea index
(AHI), oxygen desaturation index (ODI), and OSA severity category was analyzed.
Results: Of 84 patients who underwent baseline polysomnography, OSA was
diagnosed in 57 (67.8%): mild in 5, moderate in 25, and severe in 27. Two patients
with severe OSA were later excluded from outcome analysis, leaving 55 evaluable
patients. Mean AHI fell from 41.2 £ 16.2 to 13.2 + 9.1 events/hour after
levothyroxine (p < 0.001), and mean ODI fell from 42.9 + 13.4to 12.1 £3.2 (p <
0.001); mean TSH declined from 37.4 + 4.5 to 2.9 + 0.6 mIU/L. Twenty-six
patients (47.3%) achieved complete resolution of OSA, 18 (32.7%) showed partial
improvement, and 11 (20.0%) had persistent disease with no meaningful change
or worsening. Resolution was concentrated in patients with mild-to-moderate
disease at baseline.

Conclusions: In this cohort, correcting hypothyroidism with levothyroxine was
followed by substantial improvement in polysomnographic parameters, and this
was most consistent among patients who began with mild or moderate OSA; those
with severe disease had a more mixed response. The findings support screening for
thyroid dysfunction in patients presenting with sleep-disordered breathing and
suggest hypothyroidism should be regarded as a modifiable, though not universally
reversible, contributor to OSA.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder marked by recurrent upper airway collapse
during sleep, producing intermittent hypoxemia, sleep fragmentation, and excessive daytime somnolence. Contemporary
reviews frame OSA as a heterogeneous condition in which upper airway anatomy, neuromuscular compensation, arousal
threshold, ventilatory control stability, lung volume, and obesity interact to drive recurrent obstruction !. Left untreated, it
carries well-documented cardiovascular, metabolic, neurocognitive, and quality-of-life consequences 2.

While obesity remains the dominant risk factor, endocrine disease can contribute meaningfully to OSA pathogenesis.
Hypothyroidism has long been linked to sleep apnea through upper airway soft tissue infiltration, mucopolysaccharide
deposition, macroglossia, pharyngeal edema, impaired respiratory muscle performance, and blunted ventilatory drive 3.
These mechanisms are biologically plausible and, at least in principle, reversible with thyroid hormone replacement.

The published evidence on this question, however, is not entirely consistent. Takeuchi and colleagues assessed 156 patients
referred for suspected sleep apnea and found primary hypothyroidism to be uncommon in this unselected clinic population,
although mean apnea duration correlated with TSH and lower free triiodothyronine tracked with longer apnea episodes °.
Older cohort and treatment studies — Rajagopal et al., Grunstein and Sullivan, Pelttari et al., Jha et al., and Resta et al.
among them — reported that sleep-disordered breathing can improve once hypothyroidism is corrected, but noted that
reversibility is often incomplete >-378. More recently, Pancholi et al. found polysomnography-confirmed OSA in 74% of
100 hypothyroid patients, with severe OSA accounting for 40.5% of cases and a higher OSA burden among treatment-
naive patients than among those already on thyroid replacement °.

Pooled and cross-sectional evidence adds further nuance. A meta-analysis by Zhang et al. reported a modest excess of
hypothyroidism among patients with OSA ', whereas a later meta-analysis by Xiong et al. found no consistent association
between thyroid dysfunction and OSA-hypopnea syndrome once heterogeneity across studies was accounted for !!. Cross-
sectional data from Bruyneel et al. likewise found a comparatively low prevalence of newly identified thyroid disease
among patients with moderate-to-severe OSA !2, while a systematic review by Sorensen et al. concluded that the upper
airway and ventilatory effects of thyroid hormone deficiency are mechanistically well established even though population-
level prevalence estimates of OSA in hypothyroid cohorts vary considerably '3

Genetic evidence has begun to weigh in on causality. Zhao et al., using bidirectional Mendelian randomization together
with GEO-based bioinformatic analysis, found that genetically predicted hypothyroidism was associated with increased
OSA risk, while genetically predicted OSA showed no reciprocal causal effect on hypothyroidism 4. A second,
independently conducted two-sample Mendelian randomization analysis by Lu et al. reported findings consistent with this
direction of effect, lending some corroboration to a causal role for hypothyroidism in OSA risk '5.

Given this mixed but generally supportive body of evidence, the present study was designed to characterize the prevalence
and severity distribution of OSA among newly diagnosed hypothyroid adults presenting with sleep-disordered breathing,
and to describe how polysomnographic parameters change once euthyroid status is achieved with levothyroxine.

MATERIALS AND METHODS

Study Design and Setting

This retrospective cohort study was conducted in the Department of Pulmonary Medicine at a tertiary care center between
May 2024 and December 2025, using clinical and polysomnographic data from adults newly diagnosed with
hypothyroidism who presented with symptoms of sleep-disordered breathing.

Study Population

Eligible patients were 18 years or older, had newly diagnosed hypothyroidism, reported symptoms suggestive of sleep-
disordered breathing (snoring, witnessed apneas, excessive daytime sleepiness, or non-restorative sleep), and underwent
baseline overnight polysomnography before starting levothyroxine. Patients were excluded if they had chronic obstructive
pulmonary disease, obesity hypoventilation syndrome, craniofacial abnormalities, prior CPAP therapy, or previously
diagnosed and treated OSA.

Study Protocol

Eighty-six patients with elevated TSH met eligibility criteria; two declined consent for baseline polysomnography and
were excluded, leaving 84 who underwent baseline testing. All patients received levothyroxine replacement and were
followed until biochemical euthyroidism was achieved, at which point repeat polysomnography was performed. Two
patients from the severe-OSA subgroup were subsequently excluded from outcome analysis — one lost to follow-up, and
one who did not achieve euthyroid status despite treatment optimization.

Definitions and Outcomes
OSA was defined by the apnea-hypopnea index (AHI) on overnight polysomnography, scored according to standard
American Academy of Sleep Medicine criteria '°. Consistent with those criteria, severity was classified as mild for AHI 5-
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14 events/hour, moderate for AHI 15-29 events/hour, and severe for AHI >30 events/hour. Biochemical euthyroidism was
defined as normalization of serum TSH to within the institutional laboratory reference range, broadly consistent with
treatment targets described in American Thyroid Association guidance on levothyroxine replacement !7. The primary
outcome was change in AHI after levothyroxine and achievement of euthyroid status; secondary outcomes were change in
ODI, change in OSA severity category, and the proportion of patients with complete resolution, partial improvement,
persistent disease, or worsening.

Statistical Analysis

Continuous variables are summarized as mean + standard deviation and categorical variables as counts and percentages.
Paired baseline and post-treatment polysomnographic parameters were compared using paired t-tests, with a two-sided p-
value <0.05 considered significant.

RESULTS

Baseline Cohort

Of 86 eligible patients, 84 consented to baseline polysomnography and were included in the baseline analysis: 33 men and
51 women, mean age 48.2 + 7.3 years. Baseline testing identified OSA in 57 patients (67.8%) — 5 mild, 25 moderate, and
27 severe.

Table 1. Baseline cohort characteristics

Characteristic Value

Eligible patients identified 86

Patients included after consent 84

Male / female 33/51

Age, years 48.2+ 7.3
OSA diagnosed at baseline 57/84 (67.8%)
Mild OSA 5/57 (8.8%)
Moderate OSA 25/57 (43.9%)
Severe OSA 27/57 (47.4%)

Treatment and Follow-up

All patients with diagnosed OSA received levothyroxine and were followed until biochemical euthyroidism was achieved,
which took a mean of 4.6 £ 1.2 months. Two patients with severe OSA were excluded from follow-up analysis for the
reasons noted above, leaving 55 patients for outcome assessment.

Table 2. Baseline and post-treatment clinical and polysomnographic parameters

Parameter Baseline Post-treatment p-value
TSH, mIU/L 37.4+45 2.9+0.6 Not calculated
BMI, kg/m? 26.6+2.7 249+ 1.8 Not calculated
AHI, events/hour 41.2+16.2 13.2+9.1 <0.001
ODI 42.9+13.4 12.1+£3.2 <0.001

Overall Polysomnographic Response

Mean AHI improved from 41.2 = 16.2 to 13.2 + 9.1 events/hour after levothyroxine (p < 0.001), and mean ODI improved
from 429 + 13.4 to 12.1 + 3.2 (p < 0.001). Complete resolution of OSA occurred in 26 patients (47.3%), partial
improvement in 18 (32.7%), and persistent disease without meaningful improvement or worsening in 11 (20.0%).

Table 3. Overall polysomnographic response after levothyroxine therapy

Outcome category Patients, n (%)
Complete resolution 26 (47.3%)
Partial improvement 18 (32.7%)
Persistent disease without meaningful improvement or worsening 11 (20.0%)
Total follow-up cohort 55 (100%)

Response by Baseline OSA Severity

Improvement was most pronounced among patients with mild-to-moderate baseline OSA. Four of five patients with mild
OSA achieved complete resolution. Among the 25 patients with moderate OSA, 18 resolved completely, two improved to
mild OSA, one improved but remained moderate, three showed no significant change, and one progressed to severe OSA.
Among the 25 severe-OSA patients with follow-up data, four resolved completely, two improved to mild OSA, four
improved to moderate OSA, eight remained severe despite some improvement, five showed no meaningful change, and
two worsened.
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Table 4. Response by baseline OSA severity

Baseline severity Follow-up patients |Complete resolution [Partial improvement [No meaningful
improvement / worsening|
Mild OSA S 4 1 0
Moderate OSA 25 18 3 4
Severe OSA 25 4 14 7
Total 55 26 18 11
DISCUSSION

This retrospective polysomnographic study found a high prevalence of OSA among newly diagnosed hypothyroid adults
presenting with sleep-disordered breathing. The more striking finding, though, is what happened after treatment: achieving
euthyroid status with levothyroxine tracked with marked improvement in both AHI and ODI, and nearly half of the follow-
up cohort resolved completely.

These results fit a plausible biological picture. Hypothyroidism can narrow and destabilize the upper airway through
mucopolysaccharide deposition, macroglossia, and pharyngeal soft tissue edema, while separately impairing respiratory
muscle function and ventilatory drive 3--5. Correcting the underlying thyroid deficiency would therefore be expected to
improve both airway patency and ventilatory control during sleep. Because BMI changed only modestly in this cohort, it
seems unlikely that weight loss alone explains the improvement; thyroid correction more plausibly made an independent
contribution, though the retrospective design does not allow this to be established with certainty.

The pattern here is broadly consistent with earlier work. Jha et al. described reversal of sleep-disordered breathing after
thyroxine replacement in primary hypothyroidism, and Resta et al. reported comparable effects of T4 therapy on OSA
prevalence and severity in subclinical disease 7,8. Grunstein and Sullivan, reviewing the mechanistic and management
literature, cautioned that treatment response can vary considerably, particularly where anatomic or obesity-related
contributors coexist 4. The high baseline OSA prevalence seen here also echoes Pancholi et al., who found
polysomnography-confirmed OSA in close to three-quarters of hypothyroid patients and a lower prevalence among those
already receiving thyroid replacement 9.

One of the more clinically useful observations in this study is that response tracked baseline severity. Complete resolution
was common in mild and moderate disease but much less so in severe OSA, where persistent anatomical narrowing,
obesity-related airway collapsibility, age-related neuromuscular change, or other non-endocrine factors may account for a
larger share of the disease burden. In occasional patients where severe, refractory obstruction coexists with substantial
goitrous enlargement, thyroid surgery has been described as an adjunctive option for anatomic upper airway compromise
18, though none of the patients in this cohort required this. Practically, this argues for treating hypothyroidism as a
modifiable contributor to OSA severity while still pursuing standard OSA management — including positive airway
pressure therapy — for disease that persists after euthyroidism.

More broadly, the findings support checking thyroid function in selected patients with sleep-disordered breathing,
particularly when hypothyroid features are present or when OSA severity seems out of proportion to body habitus. That
said, population-level data have not consistently supported universal thyroid screening in every OSA patient; reported
prevalence of thyroid dysfunction in OSA cohorts varies substantially across studies, and a meta-analysis by Xiong et al.
found no consistent association once study heterogeneity was taken into account 6,11,19.

Thyroid assessment, then, is probably best integrated into clinical judgment rather than treated as a substitute for a full
sleep evaluation. The Mendelian-randomization work from Zhao et al., corroborated by the independent analysis from Lu
et al., supports hypothyroidism as a plausible upstream risk factor for OSA rather than simply a co-occurring condition —
although genetic evidence of causality does not, on its own, prove that levothyroxine will reverse established disease in a
given patient 14,15.

Limitations

Several limitations warrant mention. The retrospective design limits causal inference and leaves room for selection bias.
The study was conducted at a single tertiary center with a modest sample size, and follow-up was limited to the period
immediately after euthyroidism was reached, so the longer-term durability of improvement is unknown. Multivariable
modeling and formal correlation testing between baseline TSH, BMI, time to euthyroidism, and magnitude of AHI
improvement were not performed. Symptom scores, sleep-architecture measures, neck circumference, levothyroxine dose,
adherence data, and comorbidity-adjusted outcomes were not available in the dataset used for this analysis. Finally, there
was no contemporaneous untreated control group, so regression to the mean and other temporal effects cannot be fully
excluded.
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CONCLUSIONS

Among newly diagnosed hypothyroid patients with OSA, levothyroxine therapy was followed by meaningful improvement
in AHI and ODI once biochemical euthyroidism was reached, with the most consistent benefit seen in mild-to-moderate
disease and a more heterogeneous picture in severe OSA. Taken together, these findings position hypothyroidism as a
clinically relevant and at least partly modifiable contributor to OSA severity, and support routine consideration of thyroid
function testing in adults who present with sleep-disordered breathing. Where disease persists despite euthyroidism,
standard OSA care pathways should still apply.
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